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ABSTRACT

Excessive bruising during transit of Count 88 apples packed in cartons using
paper pulp (Friday) trays is of major concern to the apple industry. The literature
shows that this has been observed since at least 1962. Many experiments have
been conducted but these have generally involved small quantities of fruit and
been directed to specific issues. The object of this project was to review the
literature and to examine the performance of Friday Trays directly by the study of
their physical properties and indirectly through the experimental bruising of a
significant amount of fruit under carefully defined conditions.

The carton configurations of Count 88 and Count 100 apples were assessed
through visual observation and by computed tomography to determine the
spatial relationships of fruit within the packs. Count 88 cartons had fruit in a 2x2
configuration and the apples were tightly packed. The fruit were close proximity
with two contact points above and below for central fruit and one for those on the
ends of the pack. Count 100 cartons had fruit in a 3x2 configuration. The apples
were more widely spaced on the trays, with the fruit being, to some degree,
'hammocked' by the Friday Tray with less direct pressure on adjacent fruit in the
static state. However, under dynamic loading it was shown that force was
transmitted between fruit at four contact points above and below for central fruit
and at a lesser number for those on the periphery of the pack.

Cartons of Count 88 and Count 100 apples were dropped under standardised
conditions from a height of 600mm and the amount and distribution of bruising
recorded. Prior experimental work defined the relationship between energy
absorbed and bruise production so that it was possible to calculate the energy
absorbed by the fruit and other mechanisms in both configurations. With Count
88 cartons the packaging material and other mechanisms absorbed 87% of the
energy whilst in Count 100 cartons 97.5% was absorbed

The tensile strength of samples of Friday trays were measured at iwo moisiure
contents (MC), based on the MC when trays are first placed in the cartons (8 %
MC) and after a minimum of 24 hours in coolstorage (15 % MC). Samples were
16% stronger at 8% MC than 15% MC.

The distribution of energy absorption was assessed using trays at 8% «nd 15%
MC. Whilst tray splitting was more common with trays at 8% MC, the total energy
absorbed was not altered and variation in another physical property, such as the
ability to stretch, must have been responsible for this.



The study suggests that there is a relationship between excessive bruising and
carton configuration. The previously described ‘hammock effect' appears to be a
protective mechanism in Count 100 packs but the closer spacing of Count 88
packs precludes this. Bruising in the Count 88 configuration may be reduced if a
five layer pack similar to Count 100 were adopted or more energy absorptive
trays used that would reduce the force transmitted between adjacent fruit. Such
changes could have adverse effects in terms of carton overfill and would need
further investigation.
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Chapter 1

INTRODUCTION

The New Zealand Apple and Pear Marketing Board (NZAPMB) exports apples to
over 50 countries, the majority of which are tray packed in 20 kg cardboard
cartons with a nett weight of 18+/-1 kg. The cartons currently used are Half
Slotted Containers which are a telescopic carton comprised of an outer and an
inner made of corrugated cardboard. Apples are graded into count sizes ranging
from 64 to 216 fruit per carton with Count 113 being the most common.

Since at least 1962, when the evidence was documented by Fountain, the Board
has been aware that Count 88 fruit suffer more damage during transit than any
other count size. This problem was noted in subsequent in-house work by the
NZAPMB (1982,1983).

During the 1980's, extensive trial work relating to carton performance was
undertaken by the Board using outers (carton lids) of different strengths by
assessing bruise damage on out-turn overseas. One notable finding was that
the use of stronger heavy duty cartons did not alleviate the significantly higher
degree of bruising recorded with Count 88 fruit. Attention was then focussed on
Friday Trays. These are moulded paper pulp trays used to separate and position
the fruit. A number of small trials were undertaken to investigate their
performance but the studies were of limited nature and the data was
inconclusive. The present study was therefore designed to look in detail at the
relationship between the structure and function of Friday Trays, and to consider
apple configurations in relation to the bruising problem known to occur in
cartons of Count 88 apples.

1.1 BACKGROUND DETAILS

Traditionally apples were marketed in wooden cases holding 17.23 -
19.05 kgs (38 - 42 Ibs) of fruit. Each apple was individually wrapped in
tissue paper and pattern packed in a specified arrangement according to
fruit size. The wrapping and packing technique is still used with pears
and is quite a labour intensive exercise, requiring a reasonable amount of
skill to wrap and pack the fruit.

Approximately 60 years ago paper pulp trays were first introduced into the
apple industry as a more efficient means of separating and positioning



fruit. In the mid 1930's the original patents for these trays (called 'Friday
Trays') were taken out in the USA, and although the patents have been
expired for many years, trays used in the apple industry are still being
produced to the original specifications.

1.2 PRODUCTION INFORMATION

Up to and including the 1993 season the majority of export apples were
tray packed in 20 kg cardboard cartons with a nett weight of 18.5+/- 1 kg.
Apples were divided into count sizes, the number indicating the quantity of
individual fruit in each carton. Depending on the growing conditions
during the growing season, the percentage of the different count sizes will
vary. Distribution of fruit size based on the number of cartons packed from
the 1993 crop is given in Graph 1.1.
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Graph 1.1 Percentage Distribution of Count Sizes from the Total 1993 Crop.
(Adapted from NZAPMB 1993c)

The prices commanded for export apples vary with variety and count size.
Count 88 fruit have a high market value and accounted for approximately
9% of the national packed crop in 1993. Graph 1.2 gives an example of




the grower returns from the 1992 Actual Prices Schedule using the
average for Braeburn, Fuji, Gala, Royal Gala and Granny Smith apples.
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Graph 1.2 1992 Average Grower Payout per Carton of Export Fruit (Adapted from
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1.3 PRODUCT HANDLING

A number of researchers have reported that damage during handling was
an important issue with fresh produce. For example, Holt and Schoorl
(1983a) noted that fruit and vegetables were particularly sensitive to loads
imposed during handling.

Siyami et al (1988) stated that a major cause of quality loss for fresh
market apples was from bruise damage which usually resulted when an
apple impacted either a hard surface or another fruit.

Schoorl and Williams (1972) believed that regardiess of the method of
transport the severest shocks were likely to be encountered in transit
through handling operations rather than static weight or vibrational
damage. In terms of package design it has been assumed that the
severest shock was to be expected when a package landed flat on a hard
and rigid horizontal surface (Schoorl and Williams 1972).



According to Holt and Schoorl (1983b), at high energy levels such as in
impact situations, mechanical damage was the result of energy
transformation, and in the case of apples, damage was directly related to
the amount of energy absorbed. The management of damage in
horticultural produce required that a trade off be made between the cost of
damage and the cost of prevention.

In 1984 the NZAPMB noted that a significant, if not major cause of apple
bruising may have been impact damage due to dropping and was
unrelated to static pressure on the cartons. (McLeod and Crosby 1984).
Crosby et al (1983) noted that on average the amount of bruised fruit
increased by approximately 10% during transit when comparing bruise
levels in New Zealand prior to departure and then at out-turn in Europe.

1.4 PREVIOUS RESEARCH

The majority of published research into apple packaging has been
undertaken by Schoorl and Holt at the University of Queensland, much of
which was done in the early 1980's. A number of in-house research trials
have also been conducted by the NZAPMB and Printpac UEB, which,
whilst in many instances do not offer concise data and specific results,
they do demonstrate trends that occur during the handling of fruit.



Chapter 2
LITERATURE REVIEW

2.1 INTRODUCTION

On reviewing the literature available, it became apparent that there were two
broad categories, namely those papers found in refereed journals and those that
were essentially industry studies of an unpublished nature.

The industry studies were obtained through the files of the NZAPMB Packaging
Committee and the NZAPMB Library which revealed that a large amount of small
scale research has been undertaken by the NZAPMB and tray manufacturers
over the years. In many instances specific details such as fruit temperature,
variety, drop height, presence of existing bruises or count size have been
omitted, which means that the exact figures given are only relative to the trial
concerned, and cannot be used in comparative purposes with other data. They
have not been subjected to the scientific scrutiny of published papers and whilst
they contain a great deal of useful information, much of the content is only
indicative of likely results under various conditions and are not necessarily
statistically valid. However, despite these omissions, there are clear indications
which form a useful basis for future research and development work. Personal
Communications as well as internal memos were also included in the review.

Through reviewing all the material available, a clear overview of the state of the
industry to date in terms of packaging research, knowledge of the problems and
possible solutions has been produced.

2.2 FRIDAY TRAYS

The term Friday Tray refers to the purple trays made of recycled paper pulp
which are used in corrugated cardboard apple cartons of internal measurements
500 x 300 x 277 mm (nominal). The name originated in America as a Mr Friday
designed the first trays (McLeod 1993). Trays made to the original specifications
are still used all over the world, but since the patents have been expired for
many years, there are other designs which are very similar that have been
produced in Canada and Scandinavia. Details of the manufacturing process
involved in the production of these trays is given in Appendix 3, and the



specifications to which the NZAPMB require the trays to be made are outlined in
Appendix 4.

2.2.1 Carton Configurations

The main role of a Friday Tray is in the placement and separation of
apples in 4 or 5 layers depending on count size in standard 20 kg
cardboard cartons. Each count size has its own unique arrangement to
allow the correct number of fruit per carton. The two main types of packing
involve 4 or 5 layers of fruit, whilst 6 layer packs are required for the very
small apples.

Four layer packs used with Counts 48 to 88 have four rows of fruit along
each tray and each row is offset by approximately half an apple. From this
the convention of describing this arrangement as a 2x2 pack is derived.
By viewing the four trays end on, in the bottom tray rows 1 and 3 are full
length with rows 2 and 4 offset by half an apple. In the second tray, rows 2
and 4 are full length rows with rows 1 and 3 offset by half an apple (Figure
2.1)

Figure 2.1 Arrangement Spheres to Demonstrate Carton endview of 2x2 Packing

Configuration

The five layer packs for Counts 100 to 175 have five rows of fruit along
each tray, with each row being offset by approximately one apple. This
type of pack is described as being a 3x2 pack. The end view of the carton



is such that in the bottom tray rows 1,3 and 5 have fruit visible at the end of
the tray, and tray 2 has rows 2 and 4 visible. This offset arrangement
continues for the other 3 trays. (Figure 2.2)

Figure 2.2 Arrangement Spheres to Demonstrate Carton endview of 3x2 Packing

Configuration

Counts 198 and 216 are six layer packs with six rows of fruit in each tray
offset in a similar manner to the 2x2 configuration, however the
arrangement is 3 rows offset by 3 rows and is referred to as a 3x3 pack.

The number of contact points, or number of fruit on which the apple is
supported from below, varies with the configuration. Apples packed in a
2x2 configuration have two contact points per fruit in all rows except for the
fruit on the ends of the rows where there is only one contact point. Fruit in
the 3x2 configuration have four contact points per apple in the middle of
the carton, with three on the outer edges and only two for the apples on
the corners. This is detailed in Chapter 4 Figure 4.9 and 4.10.

Trays are designed specifically for each count size, and are either
reversible where alternate trays are rotated through 180°, or in A and B
styles where two different trays are used. Tray specifications are given in
Table 2.1. The width configuration describes how the fruit is offset, and
the length describes the number of fruit in each row on the tray. The
weight range is given for each individual apple based on weight used

'



before the 1994 season to give a nett weight of 18.5+/- 1 kg of fruit. This
has subsequently been increased for the 1994 season to 20.65 +/- 0.35 kg
to allow for weight loss during shipping and storage.

Count Trays No of layers Config Rows Wt Range*(g)
Width-Length

48 A and B Style 4 2x2 3-3 364-406
56 Reversible 4 2x2 4-3 312-348
64 A and B Style 4 2x2 4-4 273-304
72 Reversible 4 2x2 5-4 243-271
80 A and B Style 4 2x2 5-5 219-244
88 Reversible 4 2x2 6-5 200-222
100 Reversible 5 3x2 4-4 175-195
113 A and B Style 5 3x2 5-4 156-173
125 Reversible 5 3x2 5-5 140-156
138 A andB Style 5 3x2 6-5 127-141
150 Reversible 5 3x2 6-6 117-130
163 A and B Style 5 3x2 7-6 107-119
175 Reversible 5 3x2 7-7 100-111
198 Reversible 6 3x3 6-5 88-98
216 A and B Style 6 3x3 6-6 81-90

Tabie 2.1 Count size specifications as for the 1993 season (From NZAPMB
1992)

* calculated from count number based on a carton weighing 17.5 to 19.5 kg

2.3 PROTECTIVE MECHANISMS OF TRAY PACKS

Peleg (1985) described various types of tray packs for horticultural produce. The
packs were classified as using either peg type trays (Figure 2.3) or cushioning
type trays, such as Friday Trays, (Figure 2.4) where both carton and fruit, while
being tightly cushioned by the trays, support the stacking load.

The peg type trays allow each fruit to be isolated in its own pocket formed by two
consecutive trays, place on top of each other by means of specially constructed
supporting pegs. This prevents the fruit bearing any of the load due to stacking
pressures, and allows the load to be transmitted by the trays as shown by the
arrows in Figure 2.3. Because of the variation in fruit size within any one count,
a degree of head space is required to ensure that the larger fruit does not have
contact with the tray above and take the stacking load. However this head space
can in fact cause damage due to fruit bouncing in the pockets, especially those
at the smaller end of the count size. Peleg (1985) did not comment on the
performance of this tray type in terms of impact damage, but he noted the
problems in terms of vibrational damage. |If the transportation environment
caused vibrational frequencies corresponding to the natural frequency of the fruit
in the trays, they would be excited to bounce violently all the way. Under such



circumstances, Peleg predicted that there would be some damage no matter
how soft the tray material was.

Figure 2.3. Typical Peg Type Trays (from Peleg (1985))

The problem of fruit bouncing is not present with cushioning type trays where the
fruit is held closely together. The packing density is also greater with this type of
tray as the head space present with peg type trays has been eliminated.

To alleviate the stacking load under compression, cushion type trays must be
made to contact a maximal part of the fruit surface area. Friday Trays are
designed to direct the downward pressure due to stacking load forces away from
the fruit, as shown by the broken lines in Figure 2.3. Effectively this means more
fruit contact area and, consequently, less pressure on the fruit.

Pulp trays being, hygroscopic, may absorb moisture from the produce or
surrounding atmosphere, resulting in softening and increased pliability of the
trays. This in turn may cause trays to conform better to the fruit shape thereby
increasing contact surface area and reducing point pressure. On the other hand,
deformation of the pockets in the bottom tray creates little flat surfaces in the
bottom of the pockets, effectively destroying the curved surfaces which are
supposed to cushion the fruit. Since the bottom layer fruit bear the greatest
compression forces, created by all the fruit above them, they must be supported
by as large an area as possible. Turning part of this curved surface into a flat
surface will cause commensurate fruit deformation since this leaves only one
contact point between the fruit and the tray (Peleg 1985).



Figure 2.4. Friday Trays designed to direct pressure downwards and away from the fruit
as shown by the broken lines (courtesy Keyes Fibre Co, from Peleg (1985)).

2.4 THE EFFECTS OF STATIC AND DYNAMIC LOADS
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2.4.1 Static vs Dynamic Loads on Apple Cartons

Work by Holt and Schoorl (1977) demonstrated that there was a strong
correlation between bruise volume and energy absorbed for both impacts
and slow compression. Apple tissue was bruised more easily by slow
compression than by impact, and for the same amount of energy, bruise
volumes were approximately 40% larger under slow compression.
Mohsenin (1970) and Fridley et al (1964) showed that to achieve bruises
of equivalent size, under impact conditions 1.5 to 2 times more energy
needed to be dissipated than that required under quasi static loading.
Zhang et al (1990) also noted that the behaviour of apple tissue under
impact was different from that under static pressure.

During 1982 and 1983 the NZAPMB ran two packaging trials to assess
carton performance and apple damage on out-turn overseas. Although
the trays were not specifically investigated, useful information pertaining to
the type of loadings the cartons and apples experienced was reported.

In 1982 Aitken and Crosby looked at the static vs dynamic loading effects
on cartons. The traditional belief, supported by the findings of Fountain
(1962), was that by increasing carton compression strength, bruising
would be reduced since damage was caused by the static load. From



their observations it was noted that while stacking strength of the cartons
was necessary to maintain stack stability during storage, there was
increasing evidence to suggest that dynamic effects related to impacts
were a far more important cause of bruising than static loading (Aitken and
Crosby 1982).

The results of the 1982 trials showed that although bruise damage was
greater at the bottom than at the top of a stack, the pattern was too
inconsistent to correspond to uniform pressure damage, and was more
consistent with the observed practice of dropping rather than lowering
many of the cartons at the bottom of a stack into position.

Within these trials a number of cardboard outers of varying strength were
assessed, and the results showed that except for the largest size of fruit,
bruise damage was as great or greater in the heavy weight non-pressure
style of case as in the light weight pressure pack.

The authors concluded that in all count sizes, pressure alone on the
cartons was not a major contributor to fruit damage and may not be a
significant problem overall. However they did recognise that the results,
while indicative, were not conclusive and that additional studies would be
required. Further to this, Crosby et al. (1983) proposed that the incidence
of bruising was not related simply to stacking pressure since overfilled
cartons did not always have more bruising than cartons that were level or
had underfill.

2.4.2 Dynamic Behaviour of Apple Columns and Cartons

All experimental studies showed that the amount of apple bruising
experienced on impact varies at each level in the carton. Schoorl and
Holt (1974) reported that the impact testing of tray packed apples showed
bruising to be more severe on the bottom than on the top layers.
Acceleration measurements showed that apples experienced the highest
accelerations in the top layer and that magnitudes systematically
decreased towards the bottom of the pack.

From this Schoorl and Holt (1974) postulated that apples in lower layers
were subjected to impacts from both above and below, so while fairly low
accelerations were recorded at the centre, substantial bruising occurred at
the contact points on the surface.

11



Holt, Schoorl and Lucas (1981) investigated the behaviour of columns of
apples using high speed photography at 500 frames per second, and
noted that they acted in a similar manner to whole cartons under impact.
The apples were constrained in a clear plastic tube during the
experiments. At the beginning of the drop the column of apples separated
out due to elastic recovery on removal of the gravitational force, with each
apple having a 2 millisecond gap between it and the next fruit. On impact
the first apple slowed down and started to deform at the contact point.
Meanwhile 2 ms later the second apple hit the first apple and with this
added impetus the bottom apple continued to deform. The process
continued until all apples were stationary. When deformation of the
bottom apple was complete, subsequent collisions had no further effect on
this apple. From these trials the authors postulated that each collision only
affected the apple immediately below the impact surface, and that apples
further down the column received no further bruising.

2.5 DROP HEIGHT EFFECTS AND POSITION OF BRUISED FRUIT

12

2.5.1 Effect of Drop Heights

Schoorl and Williams (1972) demonstrated that apples in cartons had a
critical drop height of 50 mm, below which damage was independent of
the number of drops and was substantially random. At greater drop
heights the total damage was proportional to the number of times the
package was dropped.

Schoorl and Holt (1974) ran trials to measure the acceleration in tray
packed apple cartons under impact. The results showed that the
percentage of bruised fruit increased with drop height and although the
bruise diameters were fairly constant, the depth of each bruise increased
with drop height. For impacts greater than 300 mm bruising progressively
decreased from the bottom layer upwards, whereas impacts at 150 mm
and 300 mm showed an increase in the amount of bruising in the second
to bottom layer as compared to the bottom layer. Accelerometers were
used to verify the fact that apples towards the bottom of the pack were
subject to more severe impact conditions than those on the top. Results
showed that the highest accelerations occurred in the top layer and these
were 3 to 4 times those recorded in the bottom layer. The accelerations
increased with drop height and drop number. The increase with drop



number indicated that there must have been some amount of stiffening or
settling of the pack under repeated impacts (Schoorl and Holt, 1974). The
shape of the shock waves recorded by the accelerometers indicated that
the bottom layer received 4 or 5 impacts whereas the top layer received
only one. In general the number of peaks in the shock wave and the layer
number corresponded closely. The duration of the peak to peak shock
waves was not influenced by the number of drops, drop height or the
position the accelerometer was in the pack except for the 150 mm drop
where the effect was small (Schoorl and Holt, 1974).

2.5.2 Position of Bruised Fruit

None of the literature described the location of bruising on the fruit, and
very few authors specified if bruising had occurred on either the top or the
bottom of the fruit. However the percentage of bruised fruit in each layer in
a carton had been recorded in a number of trials.

The general trend appeared to be that more bruising occurred on the
second to bottom layer than the bottom layer in cartons under impact.

Aitken and Crosby (1982) found that fruit bruising on out-turn in Europe
was significantly greater in the second to bottom tray irrespective of count
or variety. The same findings were made by Crosby et al. (1983). The
incidence of bruise damage in the second tray was more consistent with a
dynamic than a static effect according to Aitken and Crosby (1982), who
believed that these effects related in some way to tray configuration and
support, and to the manner in which impact and static loading forces were
distributed between the fruit and the tray.

Bloxham (1982) showed that, after impact, bruising was more
predominant in the second to bottom layer in Count 88, (100% bruised
fruit in the second to bottom compared to 91% in the bottom tray). This
also followed for Count 100 with 90% and 80% bruised fruit respectively.

Crosby (1984) and McLeod and Crosby (1984) also noted that cartons
with Friday Trays gave greatest damage in the second to bottom layer.

In trials run by New Zealand Forest Products in 1984 it was concluded that
under compression apples on the outer edges and top and bottom layers
were better protected than those in the body of the carton. This was
attributed to the fact that the apples had room to move when the carton
bulged rather than just being squashed.

13



26 CARTON CONFIGURATION AND PACKING
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2.6.1 Packing Configurations and Packing Densities

Fresh fruit and vegetables are commonly marketed in either jumble packs
or in tray packs. Jumble packs are usually used for lower grade or local
market produce where the produce is simply tipped into some form of bulk
bin. Tray packed fruit and vegetables are more common with higher value
commodities and those destined for the export market.

Peleg (1985) noted that the four universal functions of packaging were
containment, protection, utility and information, the first two of which are
the most important in terms of wholesale packaging of produce.
Containing the product efficiently meant maximum utilisation of the volume
of the pack in terms of packing density which should not be at the expense
of the protective function of the package.

Packing density varies with the style of packing. With relatively spherical
produce such as oranges, jumble packs have a packing density of
approximately 50%, compared to produce packed in a face centred cubic
(fcc) pattern (refer to Chapter 4) which allows a density of approximately
74% (Peleg 1985).

The economic significance of the packing density, which indicates the
volume fraction of the carton actually utilised for carrying fruit is self
explanatory, however there is an important quality criteria associated with
this which relates to the number of contact points the fruit has between its
neighbours and the carton walls. Most fresh produce is highly susceptible
to pressure, bouncing and vibration during transit. The greater the number
of contact points supporting the fruit in the pack the less the pressure at
each contact point, since the loading forces are distributed over a larger
part of the fruit. The face centred cube packing configuration allows
between 6 and 12 contact points with each nearest neighbour, with other
types of configuration giving lower numbers of contact points.

2.6.2 Apple Packing Configuration

The arrangement of apples in relation to bruising was investigated by
Schoorl and Holt in 1982. Apples packed with no trays between them, in
three different arrangements as shown by plan views in Figure 2.5, were
dropped from 450 mm. The shaded areas indicate the fruit used for the




data collection to avoid possible edge effects from fruit in contact with the
sides of the cartons.
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Figure 2.5 Plan view of Apple Arrangements from Holt and Schoorl
(1982)

The results showed that the total bruise volume after impact was
independent of the way in which the fruit was arranged, and that nearly all
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of the impact energy (92%) was dissipated in bruising the fruit. This
supported the assumption made by Schoorl, Holt, and Lucas (1981) in the
prediction of bruising in impacted multi layered apple packs, that all the
impact energy was absorbed in bruising.

However, the results also showed that the percentage of bruised fruit in
2D and 3D arrangemenis was greatest in the bottom layer. 3D
arrangements tended to give a more even distribution of bruising in each
layer whereas 1D and 2D arrangements showed a bruise decrease in
each subsequent layer.

The mean bruise volume showed only a 2.5% difference between the 1D,
and the 2D and 3D configuration. Therefore in concluding Schoorl and
Holt (1982) stated that while the number of bruises may depend on the
support system (arrangement) for the individual fruit within the pack, the
bruise volume did not.

2.6.3 Bruising in Relation to Carton Configuration

A number of trials have been undertaken to compare the effects of 2x2
and 3x2 carton configurations in terms of damage to fruit. This has been
investigated in controlled impact situations in the lab as well as shipping
trials to assess the performance during transit.

Bloxham (1982) conducted two small trials to compare the performance of
2x2 packs against 3x2 packs. One carton of Count 72 fruit was compared
to a carton of Count 100 fruit at ambient temperature, and one carton of
Count 88 fruit was compared to a carton of Count 100 fruit directly from the
coolstore. Cartons were dropped onto the laboratory floor from an
unspecified height.

In all cartons the most bruising occurred in the second tray. Count 72 fruit
had 50% more bruised fruit than Count 100, with respective totals of
66.6% and 31% bruised fruit (both cartons tested at ambient temperature).
Count 88 experienced 87.5% bruising which accounted for 30% more
bruising than Count 100 which had 58% of the fruit damaged (both
cartons tested directly out of coolstore)). This trend was not in keeping
with other NZAPMB research (1982, 1992) which showed Count 88 to
suffer significantly more bruising than any other count size. Bloxham
concluded that a 2x2 pack gave approximately 30% less protection




against bruising than the 3x2 pack and that this was because there were
only two fruit contact points in the 2x2 pack compared to four points in the
3x2 pack. He also concluded that damage associated with the
configurational pattern could be exacerbated by mixed sizing, which
tended to increase the amount of bruising by reducing the number of
contact points. Unfortunately due to the small size and limited nature of
this trial it was not possible to draw firm conclusions.

USDA trials involving two different packing configurations with Count 88
fruit showed 9.8% bruising in a 5 layer 3x2 configuration pack compared
to 23.8% in a 4 layer 2x2 pack. The trials consisted of 3 shipments of
unknown quantity being transported by rail from Washington to markets in
the Eastern part of the States. Fountain (1962) suggested that there was
better distribution of overhead weight in the five layer 3x2 configuration as
compared to the four layer 2x2 arrangement where overhead pressure
was the main cause of bruising damage.

Similar findings were made in the NZAPMB 1982 Packaging Trials when it
was noted that five tray cartons (Count 100 and smaller fruit) showed a
markedly lower incidence of bruising than four tray cartons (Count 88 and
larger).

Anderson (1983) showed that for a 750 mm drop the 3x2 configuration
Count 113 fruit was in better condition than the 2x2 Count 88 fruit. She
also noted that Count 113 trays were split more severely than the Count
88 trays, which suffered little damage.

In the 1982 NZAPMB Trials, on out-turn it was observed that the level of
bruising in the Count 88 pack was usually higher than with larger fruit in
the Count 80 pack, although both were packed in the same configuration.
Similar results were observed with the NZAPMB (1992) in-house trials.

In response to the Count 88 bruising, Bloxham (1982) recommended that
until the technical committee of the NZAPMB could address this problem
that Counts 88 and larger (2x2 packs) were not stowed in hatches or
areas of ships where they were likely to be walked on, put under pressure
(by having stacks more than 8 cartons high) or handled roughly. It was
recommended that the pallets of Count 88 and larger fruit should not have
other pallets placed on top of them in stores or during the handling
process.

Recent unpublished data (1992) from NZAPMB showing levels of bruising
classified as serious on out-turn is summarised in Table 2.2. This data
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showed that Count 88 fruit was prone to more bruising, and in all
instances apart from Count 125 fruit there was a reduction in bruising in
3x2 configurations. This data was indicative of the problem but may not
have included full inspection of whole cartons of fruit as the numbers of
fruit inspected were not always multiples of the count size.

Count % Bruising No Fruit insp No Bruised Configuration
72 1.74 518 9 2x2
80 1.66 2653 V44 2x2
88 4.98 4422 220 2x2
100 1.7 5286 90 3x2
113 1.65 5285 87 3x2
125 3.46 10042 347 3x2
138 1.26 23212 293 3x2
150 1.71 20790 355 3x2
163 1.82 19838 362 3x2
175 1.44 9591 138 3x2
198 2.71 627 17 3x3

Table 2.2 Percentage bruising on Out-turn in Europe NZAPMB 1992

2.6.4 Underfill and Overfill Cartons

Underfill and overfill refers to the height at which apples sit either above or
below the top of the carton and is measured at the time of packing or after
transportation once the fruit has settled. None of the literature gave a
definition of exactly what was meant by overfill or underfill in terms of
approximate measurements above or below the top of the carton. There
was contradictory evidence as to whether or not the anticipated levels of
overfill or underfill at the time of packing were related to the count size and
configuration of the pack. Crosby and Aitken (1982) and Crosby et al
(1983) mentioned the range of overfill/lunderfill but did not relate this to
count size or configuration.

According to Bloxham (1982) the pack design affected the amount of
overfill or underfill, where 2x2 packs displayed more overfill than the 3x2
packs. Kroger (1983) also believed that 2x2 packs had more overfill than




3x2 packs, but Fountain (1962) found the 2x2 pack to have less overfill
than the 3x2 pack.

Adolph (1993) stated that the NZAPMB apple cartons were designed as
pressure packs where there was a certain degree of pressure on the fruit
to hold it firmly in the pockets of the tray.

Crosby (1987) stated that the general trend with all Counts regardiess of
whether they were pressure or non-pressure packs was that fruit settled,
and this occurred to a greater extent with break bulk stowage than with
pallets. Crosby (1987) believed that either fruit settling, tray compression
or fruit re-alignment was a natural phenomenon which occurred during
distribution and was irrespective of any pressure on the carton.

Fountain (1962) noted that less underfill (ie the fruit sat relatively higher in
the carton) at packing gave less bruising on out-turn when a higher five
layer pack was compared with a lower four layer pack for Count 88 fruit.
At packing the four layer Count 88 fruit were flush with the top of the
carton, but after transportation had settled to give 6 to 12 mm underfill.
The five layer carton had 12 to 25 mm overfill on packing which settled to
3 to 6 mm underfill on arrival. The fruit sat higher in the carton and
suffered less damage.

Kroger (1983) argued that the increase in bruising observed in Count 88
fruit at out-turn arose because apples sat lower in the carton, so that the
pressure pack effect was reduced, thus allowing more movement,
resulting in enhanced bruising.

However if the carton was also over-weight, the height of overfill was
increased and resulted in a greater amount of bruising (Bloxham, 1982),
which contradicted the findings of Fountain (1962) and Kroger (1983).

Blomfield (1987) noticed a great deal of bruising in South African fruit on
out-turn in Europe. The cartons displayed significant overfill such that the
outers never rested on the carton inners, and Blomfield (1987) believed
that the damage was a result of the fruit sustaining the compression load.

However, Crosby et al. (1983) proposed that incidence of bruising was not
related simply to stacking pressure since overfilled cartons did not always
have more bruising than level or underfill cartons. Similar findings were
reported by Lenting (1989a) where higher overfill in cartons did not
consistently show more bruising.
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2.6.5 Bruising in Count 88 Packs

The only known published work on bruising in relation to Count 88 fruit
was when Fountain (1962) ran trials to assess bruising damage in cartons
of Count 88 fruit by altering the configuration in which the fruit was packed.
The trial compared a five layer pack with 18 and 17 fruit on each alternate
tray (Figure 2.6), with the standard four layer pack with 22 fruit per tray. It
was reported that the five layer pack had approximately 60% less bruising
than the four layer pack.

Tray B Layers 2 and 4, 18 fruit per tray

Figure 2.6 A and B Style Friday Trays used in 5 Layer Count 88 Packs (from Fountain
1962)



Printpac UEB uses dies for Friday Trays originally obtained from the
Keyes Fibre Company in the USA. As part of the royalty arrangement
Keyes agreed to provide technical assistance to Printpac UEB (previously
as Fibre Products). In response to a request by Fibre Products in 1983 for
more details regarding this five layer Count 88 pack mentioned by
Fountain (1962), Kroger (1983) gave some useful comments regarding
why Count 88 fruit continued to be packed in four layers per carton.

Pulp trays were first introduced into the apple industry in the 1930's. Over
the years the design changed from deep pockets to more shallow pockets.
The dimensions also changed in response to the cultivars grown, as
current apple varieties are longer and less round than earlier varieties. In
1961 Pacific Pulp Moulding in America developed the "Spring Cushion”
design for the pulp trays, which became the accepted style of Friday Trays
(Kroger, 1983).

Kroger (1983) suspected that the five layer pack lost favour due to the
additional cost of an extra tray in each carton and that as the apples were
rounder they sat higher in the trays. This resulted in too much overfill,
believed to be a contributing factor in bruised fruit, although this opinion
contradicted the data from Fountain (1962) which suggested the five layer
packs were more effective in reducing bruising.

With current varieties Kroger (1983) believed that the longer and less
round fruit in four layer 88 packs sat lower in the carton and the pressure
pack effect was reduced so the apples moved readily, therefore
experiencing more bruising.

Kroger (1983) believed that the moulds and dies used for the five layer
Count 88 pack were designed to accommodate older varieties of fruit and
have since been destroyed.

2.7 RECYCLED PAPER PULP TRAYS

2.7.1 Pulp Tray Performance

In terms of mechanical damage Schoorl and Williams (1972) showed that
tray packed cartons with pulp trays were markedly superior to the
traditional pattern packed cases with no trays, under single and multiple
impacts.

Work by Holt and Schoorl (1984) on the effect of packaging showed that
pulp trays accounted for most of the energy absorption and dissipation on
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impact by stretching in two horizontal directions rather than compression
at contact points. Their results indicated that only 15% of the kinetic
energy was absorbed by the fruit, 60% by the action of the tray stretching,
and 25% by other actions such as carton bulging and other complex
mechanisms of the tray.

2.7.2 Effects of Tray Design on Bruising

In New Zealand two styles of pulp tray have been used in the apple
industry. The Friday Tray, which was the original tray designed in the
USA, can be identified by square slots at either end to facilitate lifting in
and out of cartons, and the 'Apple Tray' which was based on a
Scandinavian design, has round holes at either end. The Apple Tray is
only produced at the Nelson Printpac UEB plant.

In 1989 a series of three trials were undertaken by Lenting of Printpac
UEB to compare the performance of their Apple Trays with standard Friday
Trays after cartons of fruit were stacked in coolstorage for a number of
weeks.

Bruising was assessed after the cartons had been in storage. The
presence of bruises at packing was not considered and so it was
impossible to determine whether or not the bruising was a direct result of
the type of tray. No indication was given as to whether or not the fruit had
been graded with an absence of mixed sizing.

The first trial (Lenting 1989a) compared Royal Gala Counts 113 and 138
fruit coolstored for 3 weeks. The position in the coolstore, and therefore the
compressive force the fruit was subject to, was not known. The data
showed that the Friday Tray was more prone to ripping in both count sizes
and for the Count 138 fruit there was 3.2% bruising compared to 4.2% with
the Apple Trays. The Count 138 Friday Tray pack had a 3 mm greater
overfill. In the Count 113 fruit the overfill was the same but the Friday Tray
had 3.1% bruising compared to 2.5%.

It was noted during the trial that the Printpac UEB Apple Trays were
initially more difficult to pick up, but once picked up were easier to remove
from the cartons. The Apple Trays were stiffer and easier to handle
resulting in less fruit damage from apples falling off the trays. In
comparison, corner pockets on the Friday Trays tended to flatten out and
lose rigidity. There were less rips and tears in the Apple Trays. As a



result of the trials Lenting (1989a) proposed that the stiffness in Apple
Trays should be reduced slightly.

The average amount of bruising found over all the fruit sampled in the
second and third trials were 22.36% and 18.7% respectively (Lenting
1989b, 1989c). This exceeded the NZAPMB standards greatly. However
despite this some useful observations were made. Lenting (1989b) noted
that the high level of bruising did not appear to be compression bruising
as very little bruising was seen on the "shoulders" of the apples where
they sat in the trays. This suggested that the apples suffered grader
damage rather than in-carton handling or compression damage since
there was an absence of bruising in the regions that would have indicated
compression or impact damage after packing (Lenting 1989b).

From these ftrials it is not possible to draw conclusions as to the
performance of Friday Trays against Apple Trays.

2.7.3 Tray Weights

In the past Friday Trays were placed in cartons, and then filled with
apples. Since the introduction of automatic tray fillers it has been
necessary to lift trays with apples on them into cartons. The tray therefore
had to be capable of supporting a minimum weight of 3.7 +/- 0.2 kg (mean)
in five tray packs to 4.6 +/- 0.25 kg (mean) in four tray packs giving 18.5 +/-
1 kg of fruit per carton. The NZAPMB tray specifications (Appendix 4) state
that the current trays should weigh 80 +/- 5g after oven drying.

In 1989 the Board experienced problems with the strength of trays from
Fibre Products (now Printpac UEB). Byrom of Fibre Products conducted
weight trials on the Count 80 Friday Trays to test if an increase of 5 to 10
grams in tray weight also increased the strength, and what repercussions
this would have on the amount of bruising after the carton was subject to
an impact from 600 mm (Byrom, 1989). Only four cartons were tested at
each weight so the data was indicative although the sample was too small
to be statistically significant.

The trials included the standard 90g trays as well as 75g and 100g trays.
The moisture content of the trays at these weights were not given, so it is
possible that the standard 90g tray equates to the 80+/- 5g tray after oven
drying. Although the 75g trays were able to support the fruit when loading
into a carton, 40% more bruising was experienced on impact than with the
90g tray. When compared to the 90g tray the 100g tray showed a 5%
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Tray weight in grams

increase in bruise volume and a 1.5% decrease in the actual number of
bruises. However the protection afforded by each tray varied according to

the position within the carton. (Figure 2.7).
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Figure 2.7 Mean bruise volumes against tray position at different tray weights from

Byrom (1989) 1= bottom tray in carton to 4= top tray in carton

Byrom (1989) concluded that to increase integral tray strength appreciably
the tray design would need to be changed which would be a very costly

exercise.

According to Dilley (1989) the Friday Tray was designed to protect the fruit
by evenly distributing compression loads from stacking and by absorbing
dynamic loads from dropping. He believed that this could be achieved by
allowing the tray to tear between the pockets, such that it would
automatically adjust to accommodate variations in fruit diameter. Dilley
(1989) claimed that tear strength played an important part in obtaining the
optimum protection where too little tear strength was as bad as too much,
although there was no evidence of experimental work to support this. He
believed that tear strength was related to thickness and therefore tray
weight , but no mention was made of pulp density or raw fibre input.



From American experience, Hartford (1989) of the Keyes Fibre Company
believed that adding weight to the tray would not substantially increase its
strength. Examples were cited from the Keyes plant at Wenatchee who
carried a lighter yet stronger tray than their major competitor PCA. The
Wenatchee trays were approximately the same weight as the standard
90g tray from Fibre Products. It was stated that during shipping trials on
larger fruit using trays of approximately 77g, 80g, and 86g, tray weight did
not affect the ability of the tray to protect the fruit from bruising. However
no data was presented to support this finding.

Hartford (1989) stated that the Keyes Company leaned towards the theory
that a tray design which emphasised good structural detail would provide
a stronger tray. They claim to have redesigned their trays to meet the
tighter requirements for automatic fill lines while still providing good
strength for transferring loaded trays into cartons and protecting fruit from
bruising, but gave no indications as to the specifications of these trays.

2.7.4 Moisture Content

Tray ripping was observed by Lenting (1989a) during the tray design trials
where trays were excessively damp. Trays with a high moisture content of
14-20% were considerably weaker than trays at 8-12% moisture content.

Amos (1993) has shown that the cardboard and pulp trays used in apple
packaging maintained their strength when dry. However their protective
properties decreased with increasing moisture content and the carton will
become unstable and virtually useless at a 17.5% moisture content
(McLeod 1993).

2.7.5 Damaged Friday Trays

Crosby et al. (1983) noted that split trays were an intermittent problem
observed both in New Zealand and overseas. They believed that this type
of failure was caused predominantly through carton impacts, but could
also result from excessive compression. However, even when split the
New Zealand trays did retain considerable integrity compared to Chilean
trays with similar splits which did not allow the trays to be lifted from the
cartons. No specifications on Chilean trays were given.
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2.8 ALTERNATIVE TRAYS, TRAY COMBINATIONS AND CARTONS

A number of different materials have been tested in small trials to assess their
effectiveness in bruise reduction when compared to traditional pulp trays and
cartons. The effects of using double trays and increasing carton weight have
been investigated along with a variety of other polystyrene and compressed
foam type materials.

26

2.8.1 Double Trays

New Zealand Forest Products (1984) showed static load tests using a
compression of 690 kg caused 35% of the apples to be bruised. With
double trays the severity and the number of bruised fruit was reduced to
20%.

On impact, drop tests with 2 drops from 550 mm gave on average results
of 60% of the fruit having at least one bruise. By using two trays, bruising
was not only less severe but also reduced to 40% of the apples. (NZFP
1984). In both trials the count size or configuration pertaining to this data
was not specified but fell between Counts 72 and 150.

Crosby (1984) undertook trials on Count 88 and 100 fruit, subjecting the
cartons to both impact and compression in which double Friday Trays
consistently gave better bruise protection than single trays. The effect was
more marked in the Count 88 cartons with bruise volume being reduced
by 50%. Count 100 cartons gave a reduction of approximately 20%.

2.8.2 Polystyrene Trays

Full details of a trial using South African 'Bakke' moulded polystyrene
trays were not available but in summary NZFP(1984) reported that in
storage the foam structure of moulded polystyrene trays collapsed
irreversibly, and under compression and impacts the trays immediately
split.

Anderson (1983) found American polystyrene trays to be more promising
after undertaking trials involving impact testing 3 cartons of Count 88 and
113 fruit from 750 mm. In all drops onto concrete the polystyrene trays
gave more protection against bruising in the bottom layer than the Friday
Trays. With Count 88 cartons, in all but the second layer bruising was
reduced with polystyrene trays. However Count 113 fruit showed an
overall increase in bruising with the distribution of bruising varying



(Anderson 1983). With such a small sample it was difficult to draw
conclusions as to the protective qualities of polystyrene trays.

2.8.3 Polyurethane Foam Pads

Shipping trials were undertaken using 3 mm (1/8") polyurethane foam
pads between each layer of apples which were pattern packed in the
traditional manner instead of using pulp trays (Fountain, 1962). Early in
the season a test shipment was undertaken using Counts 100, 113 and
125 Red Delicious fruit. The apples showed comparable amounts of
bruising, though the author attributes this to shorter holding time of the
apples, smaller fruit size and the use of more rigid cartons when
compared to the late season trials. Larger fruit, (count sizes 72, 80, 100)
shipped later in the season showed a 150% increase in the amount of
bruised fruit on out-turn, and the degree of bruising was also more severe.
Fountain (1962) concluded that the polyurethane cushioning material was
not adequate in thickness and density to protect the apples from bruising.

Foam sheet of unspecified thickness or type was used in a trial by Crosby
(1984) when subjecting Count 88 fruit to impacts and compression of
unknown distance or force. It was noted that the bruise protecting
characteristics of the foam sheets were not to the same standard as Friday
Trays.

2.8.4 Polystyrene Foam Pads

A limited trial using 10 mm (3/8") polystyrene foam pads in Count 88
cartons instead of pulp trays was undertaken because of their ability to
provide a good cushioning material for many other products since they did
not become misshaped or absorb moisture (Fountain, 1962). Details of
what treatments the cartons underwent were not given but it was reported
that the polystyrene ruptured and cracked permitting direct contact
between apples in adjacent layers. There was a great deal of bruising
(50% more than with the polyurethane foam pads), much of which was
severe.

Styrene sheet of unspecified thickness was used in a trial by Crosby
(1984) when subjecting Count 88 fruit to impacts and compression of
unknown distance or force. The styrene sheets were less effective than
pulp trays under impact followed by compression and under compression
alone. However after being subjected to compression and then impact the
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styrene sheets afforded the greatest protection in terms of bruise volume
with only one third of the bruise volume of the control Friday Trays.
However problems with unusually high amounts of bruising in control
samples rendered much of this data invalid on comparative terms.

2.8.5 Pressed Foam

Pressed 'Harry and David' foam was used in impact and compression
trials on Count 88 fruit by Crosby (1984). The foam did not perform as well
as pulp trays in protecting the fruit from bruising.

2.8.6 Foam Netting

Foam netting used as a substitute for Friday Trays under compression and
impact in Count 88 cartons did not perform well with 10 times the bruise
volume of the control after an impact followed by compression of the
cartons (Crosby 1984).

2.8.7 Polybubble Sheets

In the NZAPMB Packaging Trials, Crosby et al (1983) investigated the use
of polybubble sheet placed below each tray of apples in the carton. On
out-turn approximately 50 cartons were inspected and mean values were
given. The data showed that there was no real advantage in using
polybubble sheets in conjunction with trays. From this however it was not
possible to draw conclusions as to the merits of polybubble under impact
conditions as the results from those cartons which experienced severe
impacts were probably masked by the sample size.

Using polybubble sheets instead of capper trays (inverted tray on the top
of the top layer of fruit) resulted in an increase in the amount of bruising on
out-turn in Counts 80 and 88 fruit (Crosby et al, 1983).

Crosby (1984) showed that substituting polybubble sheets for pulp trays in
Count 88 cartons gave in excess of 8 times as much bruising damage
compared to Friday Trays when subjecting the carton to an impact of
unspecified height.

2.8.8 Effect Heavy Duty vs Standard Cartons

Anderson (1983) conducted trials using standard cartons and heavy duty
cartons (made of a thicker grade cardboard) with Count 88 and 113 fruit
impacted from 750 mm. Both count sizes showed overall bruising was



reduced by 30% in the heavy duty cartons. The bruise profiles show that
there was a marked decrease in the percentage of bruised fruit in the
bottom layer, from 45% to 27% in Count 88 cartons to 25% to 15% in
Count 113 cartons.

However there were a number of limitations with these trials. There was
no analysis of size of bruising, position of bruises (top/bottom) or details of
fruit temperature. Therefore the data was not highly specific as the extent
of damage under the various treatments and actual amount of energy that
was absorbed by the fruit could not be determined. Using only three
cartons per experiment, the sample size was too small to be conclusive.
The results, however, were indicative of the likely performance under the
various conditions.

2.8.9 Impacts onto Polybubble Mats

Part of the trials by Anderson (1983) investigated the performance of trays
when cartons were impacted onto a sheet of polybubble mat.

The author claimed that there was no real advantage in bruise reduction
through impacts onto polybubble mat. The data showed variable results
for the polystyrene trays but in all cases using Friday Trays apart from the
heavy duty Count 113, overall bruising in each carton was reduced. The
bruise profiles for each layer showed reductions in bruising in all trays for
Count 88 fruit, and for Count 113 in the standard carton in all layers except
the fourth, and with the heavy duty cartons in all layers except the first.

2.9 SHIPPING METHODS AND STACKING PATTERNS

2.9.1 Shipping Method

To date the majority of New Zealand export apples have been shipped in
break bulk stowage where the cartons are de-palletised on the wharf and
loaded as single units, which must then be re-palletised on arrival.
However, in the NZAPMB 1987 Packaging trials, Crosby noted that
marginally less bruising was observed on out-turn with palletised fruit
when compared to break bulk stowage.

2.9.2 Stacking Patterns

Effects of stowage patterns on bruising were observed in both the 1982
and 1983 NZAPMB trials. In 1982 Aitken and Crosby stated that the
results conclusively demonstrated that cartons stowed in the bottom of the
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hold incurred greater damage than in the middle or top. They suggested
that this could be because of the greater distance the carton could be
dropped during loading. The following year deep stow trials were carried
out where cartons were stacked 12 deep as compared to the usual 7 deep
stacking pattern. The percentage of bruising ranged from 16.2% in the top
carton to 20.5% in the 6th carton, 25.7% in the 7th carton and 29% in the
12th (bottom) carton (Crosby et al., 1983). As there was no additional data
to enable a comparison to be made between this trial and the standard 7
high stacking patterns it was not possible to draw a conclusion as to
whether it was the static load or dynamic load (as suggested by Aitken
and Crosby) that was causing the damage.

SUMMARY AND CONCLUSIONS

2.10.1 Bruising

The theory on the exact mechanism behind bruising varied (Chen (1972),
Peleg (1976), Holt and Schoorl (1977) Segerlind and Dal Fabbro (1978),
Diehl (1979)), but the basic principle underlying the bruising phenomenon
was that it occurred due to failure of the apple tissue when subjected to
adverse conditions of impact or compression.

Holt and Schoorl (1977) have shown a good correlation between energy
absorbed and bruise volume under high energy impact situations.

The general consensus was that for the same energy input, bruises would
be larger under slow compression than under impact conditions
(Mohsenin (1970), Fridley et al (1964), Holt and Schoorl (1977)).

Fountain (1962) was of the opinion that bruising during transit was due to
static loading on the cartons. This assumption was questioned by Aitken
and Crosby (1982) who observed that pressure alone on the cartons was
not a major contributor to fruit damage.

2.10.2 Carton Configurations in Relation to Bruising

Studies of apples packed in cartons in 1,2, and 3D configurations with no
trays between showed that while the actual number of bruises depended
on the support structure beneath the fruit, the total volume of the bruises
was the same for all configurations (Holt and Schoorl (1982)).



Evidence form the NZAPMB (1992) suggested that apples packed in the 4
layer, 2x2 configuration were subjected to more damage during transit.
Fountain (1962) has shown that by packing Count 88 size fruit in four layer
packs of the 2x2 configuration, more bruising was experienced on out turn
than with a five layer 3x2 configuration. Small scale trials by Bloxham
(1982) and Anderson (1983) supported these findings; five layer 3x2
configuration packs displayed less bruising than four layer 2x2 packs.

Peleg (1985) noted that the greater the number of contact points
supporting each fruit in a pack, the less the pressure at each contact point,
since the forces of fruit weight from above are distributed over a larger
area of the fruit.

2.10.3 Bruise Patterns and Damage Trends

Although there were differences between research studies as to exactly
which layer incurred the greatest amount of bruising under impact, all
experimental studies reviewed indicated that bruising decreased from the
second layer up to the top layer. Schoorl and Holt (1974) found that the
amount of bruising on impact was more severe in the bottom than the top
layers. Schoorl and Williams (1972) showed that impacts from drop
heights of over 300 mm produced the most bruising in the bottom layer,
while at drop heights between 150 mm and 300 mm, the greatest amount
of bruising occurred in the second to bottom layer. Aitken and
Crosby(1982), and Crosby et al (1983) found that most bruising occurred
in the second to bottom tray irrespective of count size or variety on out-turn
inspections in Europe. Bloxham (1982) agreed with this trend in both
Count 88 and Count 100 cartons when dropped onto the laboratory floor.
Anderson (1983) noted that heavy duty cartons followed this trend with
Count 88 fruit under a 750 mm impact, but that standard cartons displayed
more bruising in the bottom layer.

From these findings it could be concluded that the most bruising occurred
in the bottom layer for high energy impacts and that lower level impacts
produced the most bruising in the second to bottom layer. However this
was contradicted by Anderson (1983) with high impacts using standard
cartons.

Schoorl and Williams (1972) found that there was a critical drop heigit of
50 mm below which damage within cartons of fruit was subsiantially
random. They noted that the percentage of bruised fruit increased with
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drop height, and although the bruise diameters were fairly constant, the
depth of the bruises increased. Siyami et al (1988) however noted that
bruise diameters increased with drop height.

Holt, Schoorl and Lucas (1981) postulated that when apples impacted
each other, the collision only affected the apple immediately below the
impact surface in terms of bruising, and that apples in layers beneath this
received no further bruising.

2.10.4 Underfill and Overfill

None of the literature gave a definition of exactly what was meant by
overfill or underfill in terms of approximate measurements that the fruit sat
above or below the top of the carton. There was also no indication as to
whether or not the anticipated levels of overfill at the time of packing were
related to the configuration of the pack. Adolph (1993) stated that the
NZAPMB apple cartons were designed as pressure packs where there
was a certain degree of pressure on the fruit to hold it firmly in the pockets
of the tray.

The general opinion on the issue of underfill and overfill in cartons varied.
Fountain (1962) claimed that in shipping trials cartons with more overfill
gave less bruising on out-turn. Crosby et al (1983) noted that overfilled
cartons did not always display more bruising than level or underfilled
cartons on out-turn. Similar findings were reported by Lenting (1989a).
Kroger (1983) was of the opinion that underfill reduced the pressure on the
fruit, which allowed them to move more freely, and resulted in increased
bruising. Bloxham (1982), however believed that overfill resulted in
increased bruising. Blomfield (1987) noted that South African fruit with
significant overfill resulted in badly bruised product.

2.10.5 Moisture Content

There is clear evidence that the tensile strength of paper products
decreases with increased moisture content (eg Britt (1970)). This was
supported by observations of McLeod (1993), who noted that cardboard
and pulp trays maintained their strength when dry, and Lenting (1989a),
who noted that trays with a high moisture content of 14-20% were
significantly weaker than trays at 8-12%.



2.10.6 Pulp Trays and Other Materials

Schoorl and Williams (1972) showed that tray packed cartons protected
fruit from bruising under single and multiple impacts to a greater extent
than cartons which were pattern packed in the traditional manner. Work by
Holt and Schoorl (1984) suggested that under impact, pulp trays
accounted for 60% of the energy absorption through stretching in two
horizontal directions.

NZFP (1984) showed that using double trays between the fruit reduced the
severity of bruising on impact by 50%, although the count size was not
specified. Crosby (1984) agreed with this finding for Count 88 fruit, but
noted that for Count 100 fruit bruising was reduced by only 20% with
double trays.

Polystyrene trays were noted to breakdown during coolstorage and to split
under impact and compression (NZFP 1984). Anderson (1983) showed
that polystyrene trays performed favourably in Count 88 cartons, but
increased overall bruising in Count 113 cartons. However in both cases
the extent of bruising in the bottom tray was reduced.

Both Fountain (1962) and Crosby (1984) found that the bruise protection
characteristics of polyurethane foam sheets and polystyrene foam pads
were not as good as pulp trays. Crosby (1984) also noted that pressed
foam, foam netting and polybubble sheets did not perform well as a pulp
tray substitute.

Heavy duty cartons showed a reduction in bruising by 30% when
compared to standard cartons, with a marked decrease in the level of
bruising in the bottom layer of the cartons (Anderson 1983).

From these findings it can be concluded that the Friday Tray has the
overall best performance in terms of bruise protection in the carton as a
whole, and that heavy duty cartons showed a reduction in bruising at
impact. The location of the greatest number of bruises appears to always
be in either the bottom or the second to bottom layer, and the distribution
appeared to be altered by the level of energy absorbed by the fruit.
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Chapter 3

OBJECTIVES

To investigate why Count 88 apples are subject to excessive damage by bruising
during transit through:

1. Reference to the literature.

2. Detailed observation of the spatial relationships of apples in Count 88 and
Count 100 cartons.

3. Experimental work directed at measuring and comparing energy absorption in
cartons of Count 88 and Count 100 apples under dynamic loading by
examination of the extent and distribution of bruising.

4. Study of the physical properties of Friday Tray material with reference to the
changes that occur with variations in moisture content.

5. Analysis of the performance of Friday Trays when used in Count 88 and
Count 100 cartons with reference to the different packing configurations.
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Chapter 4

ANALYSIS OF CARTON CONFIGURATIONS

4.1 INTRODUCTION

Inorder to pack an appropriate number of apples in each carton, the way in
which fruit is arranged varies between count sizes. All count sizes have their
configuration classified according to the end view of the carton, where the rows
of fruit on the trays are offset either 2x2, 3x2 or 3x3 as detailed in Chapter 2.2.1.
Each tray has its own unique arrangement and to achieve the correct number of
fruit, the trays may all be made from the same die with alternate trays reversed,
or as a and b style trays where the configuration and/or the number of fruit is
different on each tray.

The arrangement used to pack the maximum number of spheres into the
smallest space possible is hexagonal closest packing, where each sphere is
supported on 3 contact points from below as shown in Figure 4.1. The
arrangement of spheres within a cube to create the highest packing density is
that of the face centred cube (fcc) in Figure 4.2. Each of these packing
arrangements look the same regardless of the plane from which they are viewed

Figure 4.1 Hexagonal Closest Packing of Spheres

37



Figure 4.2 Face Centred Cube (fcc) Packing of Spheres

Due to the design requirements of a carton, the actual arrangement of fruit does
not conform to strictly to these configurations as cartons are a standard size, and
each has to accomodate a set number of fruit according to the count.

Count 88 and Count 100 cartons of fruit are quite different in their packing
arrangements. Count 88 fruit is packed in four rows on each tray whereas the
Count 100 arrangement uses five rows and gives an approximation to a face
centre cube configuration.

Count 88 fruit in the 2x2 four row configuration gives 2 contact points on all fruit
except those on the corners of the tray, and 3x2 five row packing configuration
gives 4 contact points on fruit in the centre of the tray, three contact points on the
edges and two on the corner fruit. This is demonstrated by the use of spheres in
Figure 4.3 and 4.4

The length of rays running centre to centre between the fruit is shown in Figures
4.5 and 4.6. The four contact point support system of the 3x2 pack has rays a
and b of equal length whereas the two contact point 2x2 pack has rays of
different lengths.
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Figure 4.3 Arrangement of Spheres in the Configuration of Count 88 Fruit. Shaded
spheres represent fruit in lower layer. Contact points are represented by arrows on

positions a and b.

Figure 4.4 Arrangement of Spheres in the Configuration of Count 100 Fruit. Shaded
spheres represent fruit in lower layer. Contact points are represented by arrows on

positions a, b and c.
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Figure 4.5 Dimensions of Actual Fruit Placement
2x2 Arrangement A<B
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Figure 4.6 Dimensions of Actual Fruit Placement
3x2 Arrangement A=B

Count 88 and Count 100 fruit both have reversible trays. Count 88 cartons
consist of 4 trays of 22 fruit offset in the 2x2 configuration, while Count 100
cartons have 5 trays of 20 fruit offset in the 3x2 configuration. Each of these
configurations use reversible trays.

Comparisons were made with the Count 88 and Count 100 cartons to assess the
carton configuration and spatial arrangement of fruit on trays and within the
carton as a whole. Each count size was investigated through means of visual
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observation followed by Computed Tomography allowing internal vertical
sections to be viewed. '

All the photographs in this section are of Granny Smith fruit and the CT Scans
are either Granny Smith or Braeburn in Count 88 Cartons as detailed, with the
Count 100 scans being of Gala apples.

4.2 VISUAL ANALYSIS OF CARTONS

The configuration of apples in cartons was simulated by removing the carton
from around a box of fruit (Figure 4.7), and the arrangement of fruit on each tray
was recorded (Figure 4.8). The apples had been re-graded to ensure that all
fruit was within the correct weight band, and fruit was aligned according to the
NZAPMB specifications.

From the photographs several points can be made immediately. Since Count 88
fruit have 22 apples on a tray, and are also larger than the Count 100 apples,
they are much more closely packed on the trays than the smaller Count 100 fruit
with only 20 apples per tray (Figure 4.8). From the side view it can be seen that
the fruit appear to 'nest' more in the Count 100 configuration with the trays
creating a '‘hammock’ effect suspending the fruit above when compared to the
Count 88 fruit which appear to abut one another (Figure 4.7).

The method of support under each apple varied with the configuration. In the
Count 100 cartons each apple is suspended on the tray with the weight
supported from below by 3 fruit on the edge of the carton or 4 fruit in the middle
of the carton. The fruit is supported at both the stem and calyx ends as well as
touching on both sides of the underside around the equatorial region of the fruit
as illustrated in Figure 4.10. Count 88 fruit predominantly transfers it's weight or
downward thrust through two contact points at the stem and calyx ends of the
fruit. Apples on the ends of the rows only have one contact point (Figure 4.9).
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Photograph 1 Count 88 Carton

Photograph 2 Count 100 Carton

Figure 4.7 Side Views of Cartons of Fruit
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Granny Smith Count 88
Reversible Trays

vy Smith Count 100
versible Trays

Photograph 2 Tray of Count 100 Apples
Figure 4.8 Plan View of Trays of Fruit







Figure 4.9 Support System for Count 88 Fruit, with 2 contact points at a
and only 1 contact point atb
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Figure 4.10 Support System for Count 100 Fruit,with 4 contact points at
a, 3 contact point at b, and 2 contact points at c.

4.3 ANALYSIS OF CARTONS BY COMPUTED TOMOGRAPHY

Sections in various planes of cartons of Count 88 and Count 100 fruit were
obtained using a Siemens Ltd Somatom CT Scanner at Auckland Hospital and a
Toshiba CT Scanner at Mercy Radiology Auckland, to determine the exact
configuration and spatial arrangement between apples within a carton. The fruit
was packhouse graded but re-aligned by hand prior to taking the scanned
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images in ali cases except Figure 4.17 Scan 2. The images are not to a common

scale.
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4.3.1 Computed Tomography Background Details

Computed Tomography (CT) enables cross sectional images of an object
to be obtained. X-rays are projected through an object, with their ability to
penetrate living tissue varying with the atomic structure of the matter. CT
scans are different from traditional x-ray pictures as the source of x-rays
and the detector rotate slowly around the object in a circle effectively
producing a 3D volume image. The method depends on a knowledge of
the attenuation of the x-ray beam as it traverses the object. During rotation
multiple samples are taken and these are then integrated using a complex
algorhithm to produce a slice image that is divided up into 1024x1024
sguares and varies from 1 to 10 mm in thickness.

The linearity of the image is checked regularly. This ensures that the
shades of grey in the electronic image accuratley refiect the point density
of the object being scanned. Until recently the accuracy of hard copy was
compromised by the fact that it had to be produced by photographing the
output phosphor of a television tube, but this is no longer a problem as the
images are now produced using a digital scanning technique (Curry et al,
1990)

Having been developed for medical imaging the technigue is also
applicable to any object where the attenuation lies within a comparable
range to that of human tissue. it was therefore decided that this technique
could be used successfully for scanning apples within a carton and thus
producing an accurate spatial representation of the configuration without
disturbing the fruit.

4.3.2 Computed Tomography Scans

Each carton of fruit was placed in the CT Scanner as shown in Figure
4.11. The initial image called a Scannogram is a simple shadow picture
cast by the x-ray source. The carton is viewed from above, upon which
were superimposed lines for the vertical planes to be scanned. At this
point the exact position of the lines could be adjusted to ensure that the
precise cross section required was recorded. Images were taken along
the predetermined lines at 5 mm intervals across the centre of the rows of
fruit with the most central image being reproduced in the following
pictures. '



Figure 4.11 Siemens Somatom CT Scanner with Carton of Fruit in Place

End Section Diagonal Section

/

Longitudinal Section

Figure 4.12 Plan View of Scanned Sections of Count 88 Cartons
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End Section / Diagonal Section

Longitudinal Section

Plan View

Figure 4.13 Plan View of Scanned Sections of Count 100 Cartons

Figures 4.12 and 4.13 show plan views of the cartons indicating the planes
along which CT Scans were taken.

Figure 4.14 Scan 1 clearly showed the relationship between the fruit and tray
where fruit abuts on two points in Count 88 cartons. Figure 4.14 Scan 2
showed the large spaces between each apple and demonstrated the way in
which Count 100 trays supported the fruit with the trays acting as a hammock
for the fruit above. Figure 4.15 Scan 1 and 2 gave a good indication of the 2x2
configuration of Count 88 fruit and the 3x2 configuration of Count 100 fruit.
They also showed that with either count size there were no apple to apple
contacts in this plane, through the equatorial region of the fruit. Figure 4.16
Scans 1 and 2 showed the relationship between the fruit along a diagonal line
across all 4 rows in the Count 88 carton and 5 rows in the Count 100 carton.
Both count sizes showed that the apples could touch at the mid point on the
sides of each fruit through the equitorial region.

The effect of compression can be seen by comparing Figure 4.17 CT Scan 1
and Scan 2. Scan 1 showed a newly packed carton whereas Scan 2 showed
a carton which had been under compression for some time in a coolstore. The
fruitwere irregularly orientated and trays have absorbed moisture and moulded
round the fruit.






Granny Smith Apples

Scan 2 Longitudinal Section of Count 100 Gala Apples

Figure 4.14 CT Scans of Longitudinal Sections through the Cartons

Note Scans not 1o common scale

Plan View

Plan View






Scan »=ction of Count 88 Granny Smith Apples

Scan 2 End Section of Count 100 Gala Apples

Figure 4.15 CT Scans of End Sections through the Cartons

Note Scans notto common scale

Plan View

Plan View
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Plan View

Scan 2 Diagonal Section of Count 100 Gala Apples

Figure 4 16 CT Scans of Diagonal Sections through the Cartons
Note Scans not to common scale






Scan 1 Longitudinal Section of Newly Packed Count 88 Braeburn Apples

Scan 2 Longitudinal Section of Previously Packed Count 88 Braeburn Apples,
showing irregularly orientated fruit, and the effect of compression and moisture,
causing trays to mould around the fruit.

Figure 4.17 CT Scans of Longitudinal Sections through Cartons
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4.4 DISCUSSION

Visual observations showed that the rows of Count 88 fruit were arranged much
closer together than the Count 100 fruit with one additional apple on each row.
The fruit were overall larger and slightly longer making this a tighter pack.

Viewing the carton side-on showed that the fruit appeared to sit high on top of
the two beneath in the Count 88 carton, whereas the Count 100 fruit tended to sit
lower in the carton and nest together in the gap created between the two fruit on
the tray below.

In the diagonal plane across each tray, both Count 88 and Count 100 fruit were
in very close proximity. Some fruit touched the adjacent fruit in this plane.

Confirmation of the visual observations through Computed Tomography showed
that the Count 88 fruit abutted one another in longitudinal vertical section
whereas the Count 100 fruit nested together, with the tray assuming a hammock
effect to support the fruit. Despite the extra tray in this configuration, the fruit sat
lower and so the overall height of the carton was the same as the Count 88
carton.

It is not possible to specify why the fruit was irregularly oreintated in Figure 4.17
Scan 2. The most likely cause is from poor placement at the time of packing,
however possibilities of fruit movement through settling and transportation
should not be ruled out.
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Chapter 5

TENSILE STRENGTH TESTS

5.1 INTRODUCTION

The recycled paper pulp Friday Trays used by the industry have a dual function:
they control the placement of fruit within a carton and also act as separators
between each layer. Since the early 1980's many packing sheds have had
automatic tray fillers on their grading machines. The trays of fruit are
automatically filled before being manually lifted into the cartons by the packers
who hold the trays at either end where there are slots or holes cut in the trays.
As discussed in Chapter 2.7.3 standard cartons used in the 1993 season held
18.5 +/- 1 kg, so therefore each tray needed to support a mean weight of 3.7+/-
0.2 kg in 5 layer packs and 4.6+/- 0.25 kg in 4 layer packs while being placed in
the cartons. From observation during packing shed studies and quality control
checks immediately prior to shipment, it was noted that occasionally trays tore at
these handholds when being loaded into the cartons.

During transit a small proportion of fruit was inspected for phytosanitary
requirements by MAF personnel as well as routine inspections by NZAPMB Field
Staff. It had been observed that the trays tended to tear frequently when being
unloaded for inspection purposes after the fruit had been in coolstorage and the
trays had a high moisture content.

Splits between the pockets on the trays have been reported to occur (Crosby et
al, 1983). McLeod (1993) suggested that the trays were prone to splitting when
the cartons were subjected to an impact. These observations indicate that trays
are likely to be subject to various stresses during transit, and that trays are
handled at different moisture contents.

A series of tensile strength tests were therefore undertaken to assess the
strength of the tray at two moisture contents in relation to splits between the
pockets and the positions where these splits occur. Trays from the Nelson
Printpac UEB plant were chosen because the raw product used in these trays
was more homogeneous than that used at the Auckland plant, and the
alternative manufacturer was not producing trays of this count size at the time.

To determine the correct preparation of the samples for tensile testing, conditions
which occurred within the industry were considered. Cartons of fruit could be
dropped at packing when the trays were dry and when newly packed cartons
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were being palietised prior o entering the coolstore. At other times during transit
such as loading and unloading vessels, carfons out of coolstorage could also be
subjected to impacts. During coolstorage the trays absorb moisture (Amos 1983)
and preliminary trials showed that within 24 hours the moisture content (MC)
rose from around 8% to around 15%. Tensile tests were therefore undertaken at
8% MC and 15% MC to simulate these conditions.

5.2 EXPERIMENTAL DETAILS AND PROCEDURE
5.2.1 Experimental Design

The tensile sirength of twelve Nelson Count 88 Friday Trays was
assessed to determine the strength of the paper pulp mix used at the
Nelson Printpac UEB Plant. One bundle of 125 trays manutfactured during
a production run were obtained and 12 trays were selected at random. Six
of these were tested directly, and 6 were conditioned in a coolstore.
Samples were taken at the 18 possible sites where splitling on impact
may occur as shown in Figure 5.1. The remaining trays from this batch
were retained for use in the drop testing experiments.

SC.T.I.T. %

F H !

(Fasesenie)
((prqmrasasiasia )

T T
a b

Figure 5.1 Position of Sampies on a Count 88 Friday Tray
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5.2.2 Conditioning of Samples

The Australian Standard AS 1301 P414m 86 on Conditioning of Paper
states that prior to testing, paper should be conditioned for 24 hours at 20-
35% Relative Humidity not above 40°C. After consideration of this, it was
decided that in order to simulate conditions experienced within the
industry under which Friday Trays were stored and used, it would appear
more appropriate to test trays held in an ambient atmosphere, together
with those in a coolstored condition prior to testing. Sampies from 6 trays
were therefore tested direct from the supplier at 8 % moisture content, and
samples from 6 trays were conditioned for 5 days in a coolstore at 1°C and
85% Relative Humidity so that they attained a 15% moisture content prior
to testing .

5.2.3 Moisture Content Analysis

The moisture content of the samples was assessed by the method
described in the Australian Standard AS 1301 P401s-78 Testing Moisture
Content by Oven Drying. The samples were weighed then dried in an
oven for 2 hour periods at 105°C, cooled and then re-weighed until an
equilibrium moisture content was attained.

Moisture content was calculated by the formula:

% Moisture Content = Wet Weight - Dry Weight x 100
Wet Weight

5.2.4 Sample Dimensions

The Australian Standard (AS 1301.448s-91) states that rectangular
samples should be used. However this resulted in a very high number of
'ljaw breaks' where the sample piece failed close to the grips of the testing
machine rendering the data invalid. Therefore the samples were cut to the
same dimensions used by Holt and Schoorl (1984) as shown in Figure
5.2.

Thickness was measured in the centre of the three regions marked 1, 2
and 3 across the sample (Figure 5.2) with the average thickness used in
stress calculations. Positions a and b on Figures 5.1 and 5.2 indicate
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orientation of sample in testing machine {a at top), and position of jaw
break’.

> 2 [« 10mm

—————

Figure 5.2 Sample dimensions

5.2.5 Testing Procedure

Samples were loaded into the jaws of a JJ Instruments T30K Universal
Testing Machine set 47 ram apart to maintain the curve of the sample as it
would be on the tray. Samples were tested to breaking point at an
extension rate of 10 mm/min as recommended by the Australian Standard
AS 1301.448s-31. Force in Newtons and extension in mm were recorded.
Samples at 15% MC were selected at random from sealed plastic bags,
being removed immediately prior to testing to reduce evaporation.



5.3 RESULTS

Tables 10.1 in Appendix 10 give the raw data for mean sample thickness (mm),
force (N), and extension (mm) to break the sample, and calculated values for
cross-sectional area and stress, from the following equations:-

Stress = Force / cross-sectional area of sample

Cross-sectional area = mean thickness x sample width (10 mm)

Calculation of means and statistical tests were performed on data from those
samples that failed in the regions labelled 1,2 and 3 on figure 5.2. None of the

data from ‘'jaw breaks' at the grips was included.

Results of mean sample thickness (mm), force (N) and stress required to break
the samples are given in Tables 5.1 and 5.2. The overall mean values for force,
stress and extension are given in Table 5.3 .

TRAY WT (g)
82.2
84.0
83.7
83.4
83.0
83.2

OO s W =

Mean 83.25
se 0.26

Table 5.1 Mean Data 8% Moisture Content

TRAY WT (g)
7 84.3
8 84.4
9 84.4
10 84.6
11 83.7
12 84.7
Mean 84.35
se 0.143

Table 5.2 Mean Data 15% Moisture Content

No SAMPLES THICKNESS

17
16
15
15
18
14

No SAMPLES THICKNESS

14
15
16
17
17
16

1.32
1.30
1.25
1.28
121
1.23

1.265
0.017

1.18
1.21
1.18
1.18
1.16
1.20

1.180
0.009

FORCE (N)
56.20
54.74
51.55
56.57
57.10
58.21

55.73
0.96

FORCE (N)
42.11
45.49
44.55
44.34
46.08
45.79

44.73
0.59

STRESS

4.280
4.260
4.130
4.530
4.720
4.660

4.430
0.098

STRESS

3.590
3.770
3.930
3.750
4.000
3.890

3.822
0.060
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8% MC 15% MC

Force (N) 5573 +/- 0.96 4473 +/- 0.58
Stress 4.43 +/- 0.098 3.822 +/- 008
Extension {mm)1.547 +/- 0.031 2.252 +/- G.05

Table 5.3 Mean Values for Rasulis of Tensile Strength Tests at 8% MC and 15% MC

5.4 DATA ANALYSIS

Data was analysed using t-tests on the mean values for force, stress and
extension (Tables 5.1 and 5.2 and Tables 10.1 in Appendix 10). One way
ANOVA was performed on data between the {rays, and within the 18 positions
on each tray. The mean thickness of the sample pieces utilised ali 12 trays,
whereas the stress ANOVA was performed on the six trays used at the two
different moisture contents. Duncan's Multiple Range Test was used to establish
which of the trays or sampie pieces were significantly different (Table 10.2
Appendix 10}

5.4.1 {-Tests

independant Group t-tests on the 8 mean values at each moisture content
showed significant differences between:-

Stress to break the samples (1=6.592, p=0.0012, d.f.=5)

Force (1=10.692, p =0.0001 d.f.=5)

Extension {{=12.331, p =0.0001, d.f.=5).

5.4.2 Thickness of Trays and Sample Pieces

A One way ANOVA performed on the mean thickness of each sample
piece, showed that there was no significant difference between the 12
trays (Fy1.204=1.251, p=0.2555), or between the sample pieces from the 18
positions across the trays (Fy; 198 =0.895, p=0.581).

5.4.3 Stress Required to Break the Sample Pieces at Different
Moisture Conients

A One way ANOVA performed on the mean stress required to break the
test samples gave a significant difference between the two moisture
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contents (F214=97.312, p<0.001). The trays at 8% MC required
significantly less stress to break the samples than those at 15% MC

The proportion of the variance accounted for in the one way ANOVA
was = 30%.

5.4.4 Stress Required to Break the 18 Sample Pieces from
Each Tray

One way ANOVAs performed on the mean stress required to break the 18
samples from each tray gave a significant difference between both the 6
trays at 8% MC (Fs 102=2.864 p=0.0184), and the 6 trays at 15% MC

0
~n\
2]

~

(Fs,mg =2.604 p=0.u29

The proportion of the variance accounted for in the one way ANOVA was:-
6 trays used at 8% MC =8%
6 trays used at 15% MC =7%

5.4.5 Stress Required to Break the 6 Sample Pieces from the
same Position on Each Tray

One way ANOVAs performed on the mean stress required to break the 6
samples from each position on the tray gave a significant difference
between the 18 samples at 8% MC (F740=1.789, p=0.0418), and the 18
samples at 15% MC (F17,90=2.639, p=0.0016)
The proportion of the variance accounted for in the one way ANOVA was:-
18 positions on 6 trays at 8% MC =12%
18 positions on 6 trays at 15% MC =30%

5.5 INTERPRETATION OF RESULTS

Results from the t-tests showed that there were significant differences between
the results obtained at the two different moisture contents. Samples at 15%
moisture exhibited more extension (or stretch) prior to rupture than samples at
8% MC. However, they failed at a lower force. It appears that the samples at 8%
were more brittle and tended to snap rather than stretch prior to failure. Trays at 8
% MC were approximately 16% stronger than trays at 15% MC in terms of the
force required to break the sample. This trend follows the literature as paper and
paper products become notably stiffer and less flexible under dry conditions (Britt
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1970). The tensile strength decreased with increasing moisture content, due to
the weakening of interfibre bonding within the tray. Therefore the more frequent
presence of tray tearing on unloading of cartons after coolstorage couid be
attributed to the weakening of the tray with increased moisture content.

The ANOVAs revealed that there was no significant difference in the thickness of
the trays.

Duncan's Multiple Range Test performed on the tray stress means (Appendix 10}
demonstrated that tray 5 was significantly stronger than tray 3 of the trays tested
at 8% MC, and that there was no significant difference between the other trays.
The trays at 15% moisture (Trays 7 to 12} showed tray 7 to be significantly
weaker than trays 9, 11 and 12. |t is difficult to determine why some trays appear
to be stronger than others, and from these results it appears that thickness is not
related to strength in terms of stress require to break the sample.

Position across the trays was also tested. All samples showed positions E and O
to be significantly weaker than the other positions, and samples at 8% MC
showed position D to be significantly stronger than the other positions (p<0.05).
It was not possible to determine why positions D was significantly stronger in the
8% MC samples, or why E and O were significantly weaker than the other
positions. Afthough it was initially suspected that this could be caused by the
strapping of bundles, on closer investigation it was found that the bindings did
not pass close to these points.

The ANOVA samples at 15% MC accounted for significantly more variance
(=30%) due to position than the ANOVA on samples at 8% MC (variance =12%}).
The reason for this is not clear. One possible explanation is that the damper
trays exhibited more stretch prior to rupture, which enhanced the variability and
overall significance of sample position.

The difference in stress to failure between samples across the trays suggests
that even within a batch there could be significant strength variations, despite
random selection of trays from the same bundie to take account of the possibility
of inherent variability within the pulp mix. However, the sample size was too
small for a conclusive result

The data obtained gave a good comparison of the effects of moisture content on
tray strength. However it did not necessarily give a clear representation of the
strength of Friday Trays in general as trays were all from the same batch, and the
exact proportions of different waste paper types in a production run may vary
slightty.
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Chapter 6

DROP TESTS
EXPERIMENTAL DETAILS AND RESULTS

6.1 INTRODUCTION

As discussed in Chapter 2, Schoorl and Williams (1972) reported that significant
bruising occurred during transit when cartons of fruit were dropped. Aitken and
Crosby(1982) noted that around half the cartons of apples exported from New
Zealand probably suffered an impact in transit, though less than 50% would be
dropped more than once, and others not at all.

Results of the NZAPMB 1982 trials showed that although bruise damage was
greater at the bottom than at the top of a stack of cartons in a ships hold, the
pattern was too inconsistent to correspond to uniform pressure damage, and was
more consistent with the observed practice of dropping rather than lowering
many of the cartons at the bottom of a stack into position.

The time at which cartons of apples were most likely to be dropped was
immediately after packing when the fruit was being palletised prior to
coolstorage, and then during ship loading and unloading. By this time the tray
moisture content would have changed from approximately 8% at packing to 15%
after 24 hours in a coolstore.

At the time of writing, the method of shipping apples was under review by the
NZAPMB and it appeared probable that more apples would be shipped in
palletised form than in the past. However it was considered likely that the Port of
Napier would still ship fruit under break bulk stowage. Since 1990, vessels have
been loaded using the 'Omniport' system which de-palletises cartons of fruit and
delivers them on a conveyor into the hold, from which the cartons are then
manually stacked.

Therefore, because dropping of cartons (accidentally or otherwise) was common
in the industry, experiments were undertaken to investigate the effectiveness of
Friday Trays in protecting fruit from bruising at impact.
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6.2 EXPERIMENTAL DESIGN

To simulate drops that occur during transit, cartons of Count 88 fruit with trays at
two different moisture contents, and cartons of Count 100 fruit with trays at one
moisture content, were impacted on to a solid concrete floor from 600 mm using
a pneumaltic drop tester.

Count 88 fruit was tested at two moisture contents to simulate conditions that
occur within the industry. Trays at 8% moisture content were used to simulate
the condition of trays in the packing shed at the time of carton filling prior to
coolstorage. Trays at 15% moisture content were used to simulate the tray
condition from 24 hours after placement in coolstorage to out-turn overseas.
Count 100 fruit was tested with trays at 8% moisture content.

The 600 mm drop height was chosen after assessing the height at which a
person holds a carton of apples when moving it from one position to another
which was tested by measuring a number of people performing this role. If the
carton had been dropped it would have fallen approximately 600 mm. Work by
Holt and Schoorl, and in-house trials run by the NZAPMB, used drop heights of
500 mm to 750 mm, and so experiments were standardised on a 600 mm drop
height.

Details of individual fruit position, weight and dimensions were recorded.

Bruise resistance was calculated by means of a Bruise Resistance Coefficient as
outlined by Holt and Schoorl (1980) at the beginning of each run of experiments,
to allow comparisons of energy absorbed in creating bruises to be made
between each experiment.

Due to time constraints 10 cartons was the feasible limit for each run of
experiments. Recommendations regarding the size of further studies are given
in appendix 12. The main experiments comprised of:-

i. 10 cartons of Count 88 fruit with Friday Trays ex Nelson at 15% moisture
content.
it. 10 cartons of Count 88 fruit with Friday Trays ex Nelson at 8% moisture
content.
ifi. 10 cartons of Count 100 fruit with Apple Trays ex Nelson at 8% moisture
content.

Additional Experiments with Count 88 fruit were undertaken using modified trays.
In each instance only one carton of fruit was assessed. The experiments
comprised of:-
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i. 1 carton of Count 88 fruit with double Friday Trays ex Nelson at 8%
moisture content where two trays were used to separate each layer of fruit.
ii. 1 carton of Count 88 fruit with hardened Friday Trays ex Nelson at 8%
moisture content where the trays had been given two coats of sanding
sealer rendering them very rigid and inflexible.

iii 1 carton of Count 88 fruit with thickened Friday Trays ex Nelson at 8%
moisture content. These trays had an additional 25 mm strip of tray material
lightly glued to the back of the tray running along the length of the tray in the
centre of the pockets.

All cartons were dropped with fruit number 1 on the front left hand corner of the
box. A video of five of the Count 100 drops was recorded. Fruit bruising and tray
damage were assessed.

6.3 EXPERIMENTAL DETAILS

6.3.1 Fruit Details

Granny Smith apples harvested in May 1993 and stored in an NZAPMB
Controlled Atmosphere (CA) Store in Hastings were used for all the
experiments. Fruit were taken from three lines as it was not possible to
obtain all fruit from a single line. However all fruit used in each experiment
came from the same packing shed, and Bruise Resistance Coefficients for
each line were established (refer Appendix 1.2). The Count 88 fruit came
out of CA storage in September, and the Count 100 fruit in October. Both
lines were held in a standard coolstore prior to the drop tests. The fruit had
a flesh temperature of 1.0°C at the time of impact. The experimental
programme ran from early September through to late October 1993.

The apples were graded according to the industry grade standards for
1993 to give a net weight of 18.5 kg +/- 1 kg per carton. Each apple was
weighed by hand to ensure that the Count 88 fruit were between 200 g
and 222 g and Count 100 fruit between 175 g and 195 g. All existing
bruises were marked with a cross encompassing the full diameter of the
bruise using a spirit based marker pen. Each apple was marked with a
printed label giving the carton number and fruit number. The labels
measured 5 mm by 20 mm and served the purpose of marking the
orientation of the fruit in the box. The labels were placed on the top stem
end of the apples.

The diameter of each apple was taken in two directions across the
equatorial region of the fruit. The first measurement gave the vertical
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height the fruit sat in the tray, oriented by means of the label, and the
second measurement defined the width.

Trays within the cartons were numbered with tray 1 being the bottom tray.
Fruit was positioned in the carton with the stems to the left starting with fruit
number 1 on the front ieft hand corner of the bottom tray. The first tray in
the carton for both Count 88 and Count 100 fruit always had the count size
stamp on the left of the tray as shown in Figures 6.1, 1 and 2.

Figure 1. Position of Count 88 Fruit within each canton



et N\

8) 379) <80
@ )
@@
64

o a.@

76
s/

N —
°
o

el

—




76



The number and letter convention for identifying the trays and rows in
each carton is shown in Figure 6.3, 1 and 2
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Photograph 1 Tray and Row identification Count 88 Fruit
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Photograph 2 Tray and Row identification Count 100 Fruit

Figure 6.2 Tray and Row Identification
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6.3.2 Tray and Carton Details

Trays from the Nelson Printpac UEB plant were supplied in bundles of 125
trays. These were numbered and then selected using a random number
generator. Count 88 trays were from the standard Friday Tray die and the
Count 100 trays were Apple Trays as this count is only produced from
Apple Tray dies at the Nelson plant. Within this document, the generic
term 'Friday Tray' is used to refer to the pulp trays used in the experiments,
as the count size is always specified. Trays were conditioned and
moisture contents assessed in the method described in Chapter 5 sections
5.2 and 5.3. For the tests at 15% MC, fruit was loaded into the cartons in
the coolstore and immediately drop tested. Trays were taken directly from
the lab where they had been conditioned for the 8% MC tests. Fruit was
removed from the coolstore, immediately loaded into cartons and then
drop tested.

All experiments were undertaken using new standard weight cartons. The
inners of were of grade 626C (tare weight 570 g), and the outers of grade
313 Oyster C flute (tare weight 440 g) as specified by the NZAPMB.
Carton inners and outers had the flaps glued using a hot melt glue gun.

6.4 EXPERIMENTAL PROCEDURE

6.4.1 Calculation of Bruise Resistance

Bruise resistance was ‘calculated by means of a Bruise Resistance
Coefficient as outlined by Holt and Schoorl (1980). This was calculated at
the beginning of each run of experiments which were undertaken over
period of two weeks, using a random sample of 22 of the apples used in
each series of experiments.

The Bruise Resistance Coefficient was calculated by using a 3.42 m
pendulum impacting the apples from a horizontal distance of 0.98m giving
an equivalent vertical drop height of 0.14 m. Rebound distances were
measured by means of a measuring staff placed beneath the pendulum.
The fruit were marked as side A and side B to enable two bruise
measurements to be made on each apple. A video recording was taken
during the impacts and rebound distances were measure by playing the
tape through a video player at single frame speed to determine maximum
distance each apple rebounded. Rebound distances were then converted
to equivalent rebound heights. Details of the results obtained are given in
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Appendix 5. These figures were then incorporated into the spreadsheets
for each series of experiments.

6.4.2 Drop Testing and Fruit Analysis

Cartons of fruit were impacted from 600 mm using a pneumatic drop tester
at a pressure of 3 bar.

Fruit was left 24 hours to allow bruised regions to deveiop a brown hue.
Positions of bruises were recorded according to the plan shown in Figure
6.3 . The bruises were measure in two dimensions as shown in Figure 6.4
using a digital vernier calliper and the bruise volume formula from Holt and
Schoorl (1980}, as detailed in Appendix 1.2, was applied.

Longitudinal Section Transverse Section

Figure 6.3 Bruise Position




d (mm) e h (mm) depth of bruise

diameter
of bruise /

Figure 6.4 Bruise Dimensions

6.4.3 Documentation of Data

Details of fruit dimensions, weight, position in carton, position of bruises,
dimensions of bruises and the Bruise Resistance Coefficients were
entered onto spreadsheets (Appendix 6). The spreadsheets were
formatted to calculate the volume of bruised tissue and the energy
absorbed per bruise, per apple, per tray and per carton.

Photographs were taken of the fruit in cross section for Count 88 as
detailed in Figure 6.14. Typical bruise positions in the Count 100 cartons
are shown in Figure 6.15. Tray splits were recorded, an example of which
is shown in Appendix 9 Figure 9.3 for Count 88 trays at 8% MC. The trays
used in Figure 6.15 also show typical split patterns of a Count 100 carton
after impact at 8% MC Rebounds on impact with Count 100 fruit were
recorded on video and digitised to produce an image on the computer
screen as shown in Figure 6.18 and 6.19.
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6.5 RESULTS AND ANALYSIS OF DROP TEST EXPERIMENTS

Data showing the fruit dimensions, position in carton, position of bruises and
calculations of volume and energy absorbed by each bruise is given in appendix
6 . Summaries of the data oblained for each carton are in Appendix 7 and 8.
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6.5.1 Bruise Resistance Coefficients

Bruise Resistance Coefficients were calculated as detailed in Appendix 5.

6.5.2 Data Variabitity

The data obtained from the number of bruises and energy absorbed in
creating the bruises varied slightly between the cartons in each series of
experiments. All experiments were carried out in close succession and
the same conditions were imposed on all cartons. Count 88 data was
consistent with a random distribution over both treatments, however a brief
examination of the data showed that one carfon of Count 100 fruit gave
much higher bruise values than the ather Count 100 cartons. Accordingly,
the variability of the data was investigated in terms of standard deviations
to assess whether the high values were likely to be due to random chance.
The Count 100 data showed 3 cartons to be just below 1 standard
deviation, 6 cartons to be within 1 standard deviation, and 1 carten {carion
number 2} 1o be just over 3 standard deviations from the mean. The cause
of this single carton suffering more damage was unknown. Possible
sources of error had been reduced through personally undertaking all the
experiments and by checking the fruit on loading the cartons immediately
prior to drop testing. The validity of the data was checked by re-analysing
a video taken during the drop tests to confirm that no experimental errors
had occurred in the drop testing procedure. However the cartons of fruit
were left to stand unsupervised for 24 hours in the lab and it is possible
that something could have happened to this particular carton of fruit during
that time to increase the amount of damage tfo the fruit. The data for carton
2 showed that 5.05 joules of energy were absorbed in bruising compared
to an average of 2.73 joules, {standard deviation 0.3601} . Three standard
deviations from the mean gives a 39.7% probability that the difference in
the data can be attributed to random error. Therefore the data from carton
2 was removed from the data analysis. For reference, the Data Summary
prior to removing this data is given in appendix 8. The mean vaiues for
number of bruise fruit, individual bruises and energy absorbed are given



for all 10 cartons as well as the 9 cartons used in data analysis in Table

6.1 for comparative purposes with Count 88 fruit.

6.5.3 Energy Absorbed in Creating Bruises

The mean numbers of bruised fruit, individual bruises and energy
absorbed for each series of experiments is given in Table 7.2.

Number of
Cartons
Count 88 10 mean
15% MC se
Count 88 10 mean
8% MC se
Count 100 9 mean
8% MC se
Count 100* 10 mean
8% MC Se

Table 6.1 Summary of Mean values for Number of Bruised Fruit, Number of Individual
Bruises and Energy Absorbed per Carton. * includes Carton Number 2 with aberrant data.

6.5.4 Bruising Patterns within Each Carton

Number of
Bruised Fruit

69.4
1.38

69.2
0.841

27.5
0.58

28.5
1.07

Number of
Indiv Bruises

115.9
5.07

119.7
4.04

35.2
0.86

37.1
2.03

Energy Abs
in Bruising (j)

14.39
0.100

13.28
0.752

2.73
0.12

2.95
0.25

The extent of bruising at each position in the cartons was assessed. The
following graphs in Figure 6.5 show the frequency of apples with one or
more bruises at each position over the ten cartons in each Count 88
experiment and nine cartons in the Count 100 experiments. No bruises
were found in the top tray (layer 5) in any of the Count 100 cartons after

impact.
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6.5.5 Bruising Patterns at Each Layer

The mean percentage of bruised fruit at each layer is given in graphs in
Figures ©6.8, 6.9 and 6.10.
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Figure 6.8 Mean % of Bruised Fruit in each Tray Count 88 al 15% MC
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6.5.6 Bruise Location
Frequency of bruises on the top and bottom of the fruit are shown in
Figures 6.11, 6.12 and 6.13.
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Figure 6.11 Average Number of Bruises on Top and Bottom of Fruit in
each Tray Count 88 at 15 % MC
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Figure 6.12 Average Number of Bruises on Top and Bottom of Fruit in
each Tray Count 88 at 8 % MC
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each Tray Count 100 at 8 % MC

6.5.7 Bruising Patterns on Individual Apples

Count 88 fruit consistently showed bruising to occur in the positions shown
in the photographs in Figure 6.14 . To illustrate this the apples were cut
and dipped in ascorbic acid to prevent browning of non-bruised regions,
and then arranged in cross section to demonstrate the pattern. The
bruises were in bands 2 and 5 on the fruit where the fruit directly abutted
the fruit below. In some instances the bruises formed as 'kissing lesions'
where both fruit were bruised, and in other cases only one of the two
abutting fruit was bruised.

Count 100 however offered a different bruise pattern with bruising
confined to bands 1,3 4 and 6 corresponding to the positions where the
fruit touched one another. Figure 6.15 shows typical bruise positions on
the top of Count 100 fruit indicated by circles drawn in black pen. Crosses
indicate existing bruises prior to the experiments being undertaken.
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Carton 14B

Photograph 2 Bruise Paiterns Count 88 fruit Vertical section B.
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Carton 14D

Photograph 4 Bruise Patterns Count 88 fruit Vertical section D

Figure 6.14 Bruising Patterns in Vertical Section Count 88 Fruit






7 ‘“‘-‘Mwmmmmfmwm i s n T S
PYiE

e g

Tray 2 - Count 100

Photograph 2 Bruise Patterns Count 100 fruit Tray 2







Tray 4 - Count 100

Photograph 4 Bruise Patterns Count 100 fruit Tray 4







Tray 5 - Count 100

Photograph 5 Bruise Patterns Count 100 fruit Tray

Figure 6.15 Typical Bruise Patterns by Trays Count 100 Fruit

Note Crosses indicate existing bruises
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6.5.8 Fruit Diameter and Weight

The diameter of each apple measured in the vertical plane plotted against
the weight is given in graphs as shown in Figure 6.16 and 6.17 .
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Table 6.2 gives correlation values for diameter and weight of one carton
and 1000 fruit in each count size to show the effect of increasing sample
size from one carton to 1000 fruit.

Correlation Variance

Count 88 88 Fruit 0.263 0.069
1000 Fruit 0.323 0.069

Count 100 100 Fruit 0.426 0.182
1000 Fruit 0.429 0.184

Table 6.2 Correlation and Variance for Diameter and Weight for samples of one carton
and 1000 fruit

6.5.9 Tray Splits per Carton

The mean number of tray splits per carton for each series of experiments is
given in Table 6.3. All cartons at 8% MC showed tray splits, while only 4 of
the 10 cartons tested at 15% MC displayed splits. Full details of split
lengths and positions in each carton are given in Appendix 9.

Mean Number of Splits Mean Length of Splits mm
per Carton per Carton

Count 88 15% MCmean 0.50 21.0

se 0.22 1.8
Count 88 8% MCmean 7.43 26.45

se 1.41 1.08
Count 100 8% MCmean 16.7 26.12

se 1.4 0.58

Table 6.3 Mean Number of Tray Splits and Length of Splits per Carton.



6.5.10 Energy Absorbed in Bruising and Tray Splits

The energy absorbed by bruising in each carton was correlated against
the summed length of all splits in each carton at 8 % moisture content. A
correlation at 15% moisture content was not calculated as there were only
5 splits over 10 cartons. Correlation and variance values are given in
Table 6.4.

Correlation  Variance
Count 88 -0.18 0.032

Count 100 0.78 0.006

Table 6.4 Correlation and Variance of Total length of Tray splits against Energy
Absorbed in Bruising .

6.5.11 Carton Movement on Impact

Cartons of Count 88 fruit showed no appreciable rebound on impact,
whereas the Count 100 fruit lifted and rocked a number of times after
impact. Videos of the impact of five of the Count 100 cartons were
recorded at 25 frames per second. A typical example of one of the cartons
(Carton 9) was then viewed, and frames were captured at 0.2 second
intervals. The pictures showed that on impact the carton rebounded
approximately 20 mm and then rocked back and forth approximately 4
times before becoming stationary.

Once the carton of fruit was released from the drop tester air resistance
caused the lid of the carton to move downwards slightly slower than the
fruit. During impact the fruit settled by around 6 mm from the height of
initial overfill when the fruit was positioned on the drop tester. The
average initial overfill was 51 mm, and the final settled overfill was 45 mm.

Pictures of the carton falling showing the resistance of the lid are given in
Figure 6.18. The rebound and rocking motion at impact is shown in Figure
6.19.

The rebound displayed by Count 100 cartons had the overall effect of
reducing the amount of energy that was available to be absorbed
elsewhere. It was calculated that a 20 mm rebound equated to
approximately 3.5 J of energy being dissipated (from E = mgh).
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-Frame 4 - Frame 8

Figure 6.18 Count 100 Apple Carton During Descent
Video frame exposure 0.001 sec






0.6 seconds 1.4 seconds

Figure 6.19 Apple box Bouncing on Impact
Video frame exposure 0.001 sec







6.5.12 One Off Tests

The three one off tests with Count 88 fruit using double trays, thickened
trays and rigid trays were undertaken purely for comparative purposes. It
should be noted that these results are only indicative of the likely
performance and are not statistically valid as just one carton was
assessed each time (Refer Appendix 6.4 and 7.4)

No of Bruised Fruit  No of Indiv Bruises E Abs in Bruising (j)

Standard Trays 69.2 119.7 13.28
Double Trays 46 58 5.23
Thickened Trays 58 93 6.52
Rigid Trays 70 98 16.34

Table 6.5 One Off Trial Data

Bruise distribution patterns within each carton are shown in graphs in
Figure 6.20 and Figure 6.21.
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Bruise distribution patterns within each carton ar:: shown in graphs in

Figure 6.20 and Figure 6.21.
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Figure 6.20 Graphs of Numbers of Bruised Fruit in One Off Tests with
Count 88 Fruit '
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Chapter 7

ANALYSIS OF DROP TEST RESULTS

7.1 BRUISING ON THE FRUIT

The Count 88 cartons showed no significant difference in the number of bruised
fruit between the two moisture contents (t= 0.13, p=0.899, d.f.= 9). However the
extent of bruising varied significantly between the two count sizes. Comparisons
showed that 79% of the Count 88 fruit were bruised compared to 27.5% of the
Count 100 fruit. A t-test comparing Count 88 and Count 100 fruit confirmed that
there was a significant difference between the performance of the two packs in
terms of numbers of bruised fruit (t=17.916, p=0.0001, d.f.= 9).

Count 88 had approximately two thirds more bruised fruit and based on the
energy dissipated in bruising the fruit, Count 88 apples each absorbed twice as
much energy as the Count 100 fruit.

7.2 ENERGY BALANCE WITHIN THE CARTON AT IMPACT

Each carton of apples dropped from 0.6 m had a kinetic energy of approximately
110 joules which had to be dissipated by some means at impact. A proportion of
this energy was dissipated in the form of bruising. Data for the Count 88
experiments showed no significant difference between the two treatments in
terms of numbers of bruises or energy absorbed. Fruit with trays at 15% MC
absorbed 13% of the kinetic energy in bruising compared to 12% for fruit with
trays at 8% MC. A t-test of the energy absorbed in bruising confirmed that
moisture content of the trays had no effect on tray performance as there was no
statistically significant difference between the means (t=1.021, p=0.333, d.f.= 9.).

The balance of the energy in Count 88 cartons was dissipated in a number of
ways. Evidence of bruising on the top of the fruit in the top layer of the carton,
presumably from fruit impacting against the lid, showed that some energy was
absorbed through fruit movement within the carton (refer to Figures 6.18 and
6.19). A certain amount of energy was absorbed through fruit movement which
was below the bruise threshold.

The two Count 88 experiments were conducted under identical conditions with
tray moisture content being the variable tested. Tray splits were much more
common in the 8% MC cartons than the 15% MC cartons. However this
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appeared to account only for a small amount of energy as the extent of bruising
was the same at both moisture contents. It is difficult to comment precisely on the
relative benefits of tray splitting as an energy absorptive mechanism, although it
seems highly probable that stretching or bending of the trays absorbed a
significant proportion of the impact energy. Holt and Schoorl (1984) claimed that
under impact the tray absorbed energy by stretching between the pockets in two
horizontal directions.

The base of the cartons showed indentations where the bottom tray compressed
the carton on impact, so further energy was dissipated through the corrugated
cardboard being crushed.

As there was no appreciable bulk rebound of the Count 88 cartons, no energy
could be readily accounted for through rebound as the carton appeared to land
firmly and aid not bounce. However it is likely that individual apples rebounded
inside the carton, but failed to cause the whole carton to lift.

The Count 100 cartons demonstrated slightly different energy absorbing
characteristics. The fruit absorbed only 2.5% of the energy which was
significantly less than the Count 88 fruit. The apples also absorbed an amount of
energy which was below the threshold to cause bruising. Unlike Count 88
cartons, rebound occurred absorbing a further 2.5% of the energy. Tray splitting
and stretching accounted for a reasonable amount of energy absorption, with
twice the number of splits per carton than the Count 88 cartons at 8% MC. Some
energy was absorbed through the movement of fruit within the carton as there
was a certain amount of 'give' in the ‘hammock’ style configuration. A large
amount of this appeared to be below the bruise threshold as there was no
evidence of bruising in the top tray. Indentations were also observed on the
bottom of the carton where the fruit had compressed it on impact. The balance of
energy was taken up in the cardboard carton and other mechanisms which were
not defined.

A t-test comparing energy absorption by the fruit in Count 88 and Count 100
cartons at 8% MC confirmed that there was a significant difference between the
performance of the two packs in terms of energy absorption (t=14.909, p=0.0001,
d.f.=9).
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7.3 EFFECT OF MOISTURE CONTENT IN TERMS OF TRAY
STRENGTH AND FRUIT DAMAGE

Tray splits occurred most extensively in the Count 100 cartons as detailed in
Table 6.3 and Appendix 9. The mean split length was similar to that of the Count
88 cartons at the same moisture content, although the mean number of splits per
carton was significantly higher. Of the Count 88 cartons at 15% MC, only 4 of the
ten cartons had tray splits.

The position of tray splits appeared to be random, (details of split positions are
given in Appendix 9). The tensile strength tests in Chapter 5 showed positions E
and O to be significantly weaker than the other split sites. This did not appear to
affect the extent of splitting under impact as out of the Count 88 trials, splits
occurred once at position E and twice at position O.

Count 88 cartons at 8% MC gave a very weak negative correlation between tray
splits and extent of bruising, showing that there was essentially no relationship
between tray splits and reduction in the amount of energy dissipated in creating
bruises.

Count 100 cartons had a correlation of 0.78 indicating that there might possibly
be some relationship between tray splitting and bruising. However the extent of
the correlation is not strong enough to be able to cast judgements of great
statistical validity with this size of sample.

Tensile strength tests showed that tray material at 15% MC had a tensile strength
that was approximately 16% less than when it was at 8% MC. In terms of tray
MC this did not appear to have any effect on the extent of bruising in Count 88
fruit which was the same at both moisture contents. However the trays at 15%
MC did not show the same frequency of tray splits with only 5 split positions over
10 cartons of fruit (average 0.5 splits per carton) compared to an average of 7
split positions per carton at 8% MC. It would appear that since damper trays
exhibit more stretch prior to failure (as demonstrated by the tensile strength
tests), then under impact they tended to stretch rather than rupture.

Bruise distribution patterns varied between the 8% MC and the 15% MC cartons
although the sum total of bruised fruit was the same in each carton. Trays 2 and
3 had a similar amount of bruised fruit at both moisture contents. The balance
between bruising in the top and bottom trays varied with an average of 2 more
apples bruised in the bottom tray, and an average of 2 apples less in the top tray
at 8% MC when compared to the 15% MC cartons (refer to Figures 6.8 and 6.9).
The total bruise volume in each layer progressively decreased up the pack.
Cartons at 8% MC showed a 20% increase in bruise volume in the bottom tray
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when compared to cartons at 15% MC, but displayed less bruise volume in all
the other trays. This pattern could be related to the different characteristics of the
trays at different moisture contents. It is possible that the trays at 15% MC
absorbed more energy under compression than those at 8%. However under
extension when the fruit moved in the tray, the energy absorbing characteristics
of the trays at 8% MC were greater, possibly due to more energy being
dissipated through tray splits than through stretching. However, overall, the
netteffect of stretching versus splitting in terms of fruit damage was difficult to
guantify in precise terms within the scope of these experiments, but appeared to
have no effect on the net result of number of bruised apples in cartons under
single impact situations.

7.4 FRUIT DIAMETER AND WEIGHT

The measurements of diameter and weight of Count 88 fruit gave a weak
correlation over 1000 fruit (Table 6.2). This became even weaker with a single
carton. The variance showed that less than 10% of the variation in height of the
fruit could be accounted for by the weight. Count 100 fruit showed similar trends,
and although it was slightly stronger than the Count 88 data, the correlation was
still weak. The weakness of the correlations of weight and diameter showed that
both variables needed to be considered in the statistical analysis of bruise and
split data.

7.5 RELATIONSHIP BETWEEN BRUISES, SPLITS, WEIGHT AND
HEIGHT

When investigating the effects of bruises, tray splits and apple dimensions, the
following questions were considered:

Was there less bruising on fruit beneath a tray split?

Did fruit with a larger vertical diameter than one of its neighbours bruise more
frequently?

Did more splits occur immediately above fruit with a larger vertical diameter?
Was an apple below two heavier fruit more likely to be bruised?

Was tray splitting more common between pairs of heavier fruit?
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7.5.1 Chi Squared Tests of Parameters

A series of Chi Squared Tests were undertaken to determine the
independence of the different variables. Test statistic values are given in
Appendix 11.

i Tray Splitting and Bruised Fruit

The presence of bruising on fruit directly below the split was
determined. An example of the relationship is shown by apple ¢ and
split x in Figure 7.1 .

ii Tray Splitting and Fruit Weight

Tray splitting when the two fruit on either side of a split had a
combined weight of greater than twice the mean weight of an apple in
the count size was assessed. To be overweight the two Count 88 fruit
required a combined weight of 422 g or more, and two Count 100 fruit
needed a combined weight of 370 g or more. Pairs of fruit weighing
less than this were deemed underweight. Positions of fruit in relation
to split are shown as apples a and b with split x between in figure 7.1

X

N

M

Figure 7.1 Relationship between Apples, Bruises and Splits

iii Bruising and Fruit Weight

The presence of bruising on an apple below when the two above were
overweight was assessed as shown in Figure 7.1 with apples a and b
over apple c.

iv Bruising and Fruit Height

The presence of bruising on an apple when there was a height
difference between two adjacent fruit in the same row on a tray. The
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vertical diameter was considered to be higher or lower if there was a 5
mm or greater difference between it and one of its neighbours. Fruit
within a 5 mm range was considered to be of the same height .

7.5.2 Tray Splitting and Fruit Height

The only parameters that could not be determined by a Chi Squared test
were with both the Count 88 treatments on Tray Splitting and Fruit Height,
as 97% of the fruit had no height difference and all the splits occurred over
these fruit. Tray splitting in relation to the height of the fruit directly
beneath the split was determined as shown in Figure 7.1 by split x and
apple c.

7.5.3 Conclusions

The Chi Squared Tests showed that none of the factors listed caused a
significant effect (p >0.05) in all instances for both the Count 88 and Count
100 fruit.

Therefore it can be concluded that the effect of tray splitting as an energy
absorptive mechanism did not relate to the fruit in close proximity. The
presence of heavier fruit above an apple did not cause more bruising nor
did it put the tray under a tension great enough to split the tray on impact.
Fruit with a larger diameter (within the count size) were not susceptible to
more bruising nor did they act as a pivot forcing the tray above to stretch to
the point of failure.

7.6 CARTON CONFIGURATIONS AND TRAY MATERIAL

The literature revealed that various synthetic materials such as polystyrene and
polyurethane did not perform well in reducing damage to cartons of fruit under
impact. In a number of instances these materials, which appear to have more
shock absorbing characteristics than paper pulp, did show a reduction in
bruising on the bottom layer of the carton (which is subjected to a direct upward
force when the carton impacts the ground). However the trays did not function
well at other layers in the carton. Trials impacting cartons onto polybubble
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sheets on a concrete floor showed a good reduction in bruising in the carton as a
whole, and especially in the bottom tray (Anderson 1983).

Using double trays in one carton of Count 88 fruit (whilst not statistically
significant), did show a marked decrease in the reduction of bruises by 33%, and
the energy absorbed in bruising was reduced by 8.05 J to 5.23 J. This effect
could possibly be attributed to the cushioning effects and energy absorptive
mechanisms of the two trays.

Using thickened trays showed a decrease in the number of bruises by 17% and
the energy absorbed in bruising was reduced to 6.52 J. While the performance
was not as good as double trays the effect was quite marked.

Rigid trays (which had no flexibility and were very hard) showed the same
number of bruises as normal trays with the energy absorbed in bruising at
16.34J. The validity of this figure for comparative purposes is questionable as it
falls within the range of the data for normal trays. The pattern of bruise
distribution on the fruit was quite different with these rigid trays, in that large
amounts of bruising were found on the top of the fruit (Figure 6.21, Graph 4)
where it appears that on impact the fruit rebounded within the carton and hit an
inflexible barrier. This indicated that not only the cushioning properties of the
tray, but that the flexibility of the tray, were very important in terms of protecting
the fruit from damage after impact. This appears to be especially crucial for
packages of this configuration where the fruit directly abut one another.

However, it should be noted that the Count 100 configuration still performed the
best with a 65% decrease in the number of bruised fruit in comparison to Count
88 cartons.
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Chapter 8

GENERAL DISCUSSION AND CONCLUSIONS

8.1 DISCUSSION

The carton configurations of Count 88 and Count 100 apples were assessed
through visual observation and by computed tomography to determine the
spatial relationship of fruit within the packs. The Count 88 cartons had fruit in a
2x2 configuration and the apples were tightly packed. The fruit were in firm
apposition with two contact points above and below for central fruit and one for
those on the ends of the pack. The Count 100 cartons had fruit in a 3x2
configuration. The apples were more widely spaced on the trays, with the fruit
being, to some degree, 'hammocked' by the Friday Tray with less direct pressure
on adjacent fruit in the static state. However, under dynamic loading it was
shown that force was transmitted between fruit at four contact points above and
below for central fruit and at a lesser number for those on the periphery of the
pack.

Count 88 apples packed in a 2x2 configuration showed significantly more
damage from high energy impacts when compared to Count 100 apples packed
in a 3x2 configuration. The dissipation of energy takes place through a number
of mechanisms. It is believed that because the Count 88 fruit are tightly packed
in a 2x2 configuration, energy is predominantly absorbed by direct impact of the
fruit, the force of which is frequently above the bruise threshold. With the Count
100 configuration there is more space between the fruit and it is believed that
significant energy is absorbed by the mechanism of the ‘hammock effect' of the
Friday Trays leaving less for direct impact which may on occasion be below the
bruise threshold. The number of contact points which each apple has with its
neighbours will also affect the distribution of the energy dissipated and is higher
with Count 100 than Count 88 packs. Peleg (1985) noted that the greater the
number of contact points supporting each fruit in a pack, the less the pressure at
each point since the forces are distributec over a larger area of the fruit.

There is evidence to suggest that Count 88 fruit packed in the 2x2 configuration
may have less bruising if a more energy absorptive tray material were used.
From the literature and the results of these trials it is apparent that the optimum
physical properties of the tray material will vary with the configuration of the pack.
Tightly packed Count 88 apples require tray material with good cushioning and
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energy absorptive characteristics. Count 100 packs with their more widely
spaced arrangement require trays that have some elasticity to allow controlled
movement of fruit within the carton. Crosby (1984) showed that double trays
reduced the bruising in Count 88 cartons by 50% compared to only 20% in
Count 100 cartons. This supports the suggestion that less energy is dissipated
by direct impact between fruit in a Count 100 configuration. Anderson (1983)
showed that polystyrene trays performed favourably on the bottom tray and trays
3 and 4 in Count 88 packs. In her work, Count 113 cartons with a 3x2
configuration showed less bruising in the bottom tray but more bruising in the
other trays. In association with the knowledge that polystyrene is less elastic and
more brittle, these findings support the concept of the 'hammock effect' and that a
tray with some 'give' in it has benefit in the more widely spaced 3x2
configurations, whereas the Count 88 packs need the cushioning effect of the
tray material as the fruit is so tightly packed.

The effects of carton rebound was studied. Count 88 cartons did not display any
appreciable rebound and it is assumed that the tightness of the Count 88 pack
caused it to land squarely on the floor. The Count 100 cartons lifted significantly
after impact and rocked several times before reaching equilibrium. It was
postulated that the larger free space in this packing arrangement allowed the
fruit to move more readily than in the Count 88 carton. However on
measurement the energy absorbed by rebound was shown to be small.

The tensile strength of samples of Friday trays showed that they were 16%
stronger at 8% moisture content (MC) than at 15% MC. A comparison of the
amount of energy absorption by the trays at these two moisture contents was
made, with all other factors being kept constant. This showed that whilst tray
splitting was more common with trays at 8% MC the total energy absorbed was
not altered and it is presumed that variation in some other physical property,
such as the ability to stretch, may have been responsible for this.

The literature showed that increasing the weight of the trays had an effect on the
bruise distribution by decreasing bruising in the bottom two layers but increasing
it in the top two layers in Count 80 2x2 packs (Byrom 1983). A possible
explanation is that the increased thickness in the bottom tray absorbed energy
under direct impact but made the trays between the upper layers less flexible
and so reduced the amount of 'give' or 'stretch' which would have aided in the
energy dissipation. However these trials were with Count 80 cartons which are
not as tightly packed as Count 88 cartons.
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One off tests showed a reduction in energy absorbed in bruising using double
trays and thickened trays in Count 88 packs, and further investigation is
warranted. The production of thickened trays would not be difficult as tray
thickness is directly related to the number of holes in the die and the length of
time that it is in the vat of pulp. An additional series of holes could be added at
the centre of the pockets to increase thickness in a localised area at minimal
expense, or alternatively an overall thicker tray could be produced. However
any increase in the thickness of the trays will result in additional overfill of the
carton which may have adverse effects. Associated alteration in flexibility may
be important and should be subject to careful investigation.

Redesign of the Count 88 pack, to utilise a 3x2 configuration, may have benefits
in terms of bruise reduction under impact. as the previously described ‘hammock
effect’ appears to be a protective mechanism in the Count 100 pack, but the
closer spacing of the present Count 88 pack precludes this. To achieve a five
layer Count 88 pack an additional tray would be required. Using a and b style
trays of 18 and 17 apples respectively, the fruit would assume a configuration
similar to that of the Count 100 pack (refer Chapter 2 Figure 2.6). Under this
configuration each of the central apples in a carton would be supported at four
contact points, with fruit on the edges being supported at three, and fruit on the
corners being supported at two. In view of the evidence showing reduction in
bruising in the five layer Count 100 pack it is therefore suggested that this
concept be applied experimentally to the Count 88 pack. It is not possible to
predict the results as Count 88 fruit are larger than Count 100 fruit and the
spacing between the apples would be less. The ‘hammock effect’ would thereby
be reduced and it is likely that the extent of bruising would still be greater than
that displayed in Count 100 packs.

8.2 CONCLUSIONS

It is concluded from this study that:

The tighter packing of Count 88 fruit in the 2x2 configuration did not offer the
same protection as the more widely spaced packing of Count 100 fruit in a 3x2
configuration under high energy impact situations. Looser packs, where the
apples are positioned in ‘hammocks' between fruit, appeared to be beneficial.
With this arrangement a substantial proportion of the forces of impact are
dissipated at a level below the bruise threshold.
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Increasing the number of contact points that each apple has with its neighbours
will reduce the point loading and raise the probability that the force at each will
be less than the bruise threshold.

Tray material at 15% moisture content (MC) exhibited more stretch prior to
rupture.and displayed a lower tensile strength than that at 8% MC. When tested
under standard impact conditions trays at 15% MC split less readily than those at
8% MC but the overall nett result in terms of energy absorbed (as shown by
bruising of the fruit) was the same, indicating that the energy absorptive
mechanisms between trays of different moisture contents may differ. The effects
of tray elasticity or stretching is probably a more important factor in terms of
energy absorption. Tray splitting however did not absorb large amounts of
energy at impact. In Count 88 and Count 100 cartons, providing that fruit are
within the correct weight range for the count size, their dimensions did not
influence the formation of splits in trays or bruises on the fruit .

The cushioning properties of tray material interposed between the fruit is
important in the 2x2 configuration Count 88 pack where fruit directly abut on one
another, and there may be less bruising on impact if a more energy absorptive
tray material were used. This was noted in the one-off tests, and also in the
literature (Anderson 1883; Crosby 1984) where there was a reduction in bruising
in 2x2 configuration cartons packed with double trays and polystyrene trays. It is
also supported by the findings that 3x2 configuration cartons subjected to the
same conditions showed a much less marked reduction in bruising.

Of the energy available at impact, mecahnisms of the packaging in Count 88
cartons dissipated 87%, whilst Count 100 cartons dissipated 97.5%. Count 88
cartons showed no appreciable rebound at impact., however measurement of
rebound of Count 100 cartons showed that this was only a relatively small
energy absorbing process.

Count 88 fruit used in this research project was of local market grade supplied in
plastic crates and Count 100 fruit was of export grade supplied in export cartons.
Problems were noted with regard to fruit weight and bruising on arrival.
Approximately 25% of the apples had to be graded out for exceeding the weight
limit in each count size or for excessive bruising. There is evidence in the
literature that apples have been packed with bruising above the NZAPMB
specification of 6% (Lenting 1989b, 1989c) indicating that this is not a new
problem. The effect of putting larger apples in a carton was not tested but has
been mentioned by Crosby et al (1983) as being a causal agent in damaged
produce on out-turn overseas.
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Chapter 9

RECOMMENDATIONS FOR FURTHER RESEARCH

There are a number of areas where further investigation is warranted. These
include:

Drop Test Experiments using Count 100 cartons of fruit with trays at 15%
moisture content, and Count 80 cartons at both 8% and 15% moisture
content for comparative purposes with the data obtained in this report.

An assessment of 2x2 and 3x2 pack performance through computerised
modelling to assess suitability of a 5 layer Count 88 configijration which
includes both static and dynamic load modelling of tray configurations. If
this appears promising trays would need to be produced and extensive
drop tests undertaken to assess the performance in practice.

A study of packing densities in different pack sizes and the effect of this on
fruit damage.

The definition of underfill and overfill in relation to count size or packing
configuration needs to be defined and the implication of this on count size
and configuration should be examined.

Investigation of the variation of size in fruit due to mis-grading, the reasons
for this, and the effect it has on fruit damage. The extent of bruising

immediately after packing, prior to export or coolstorage should be
documented.

An investigation into wider aspects of how impact damage on fruit can be

reduced during picking, grading and handling between the grower and
consumer.

It should also be noted that in packaging research involving fruit, adequate scale
trials are essential to ensure that the results achieve statistically sound data as
detailed in Appendix 12.
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Appendix 1
THE THEORY OF BRUISING IN APPLES
1.1 MECHANISMS OF BRUISING IN APPLES

When apples are subjected to a stress from either a static load or an impact, energy
is absorbed. If the stress is of sufficient force, cells will burst resulting in a bruised
region. Holt and Schoorl (1977) found that the bruise volume was correlated with
the energy absorbed by the fruit. They then proposed a simple model to explain the
behaviour of apple tissue. This assumed that apple tissue was comprised of liquid
filled spherical cells, bounded by thin visco-elastic membranes with air filled
interstitial spaces. When this idealised apple was compressed, individual cells
near the contact surface distorted resulting in cell wall distension, from the
assumption that the cell liquid was incompressible and could not penetrate the
walls quickly. Initially this distortion was elastic and the whole apple behaved like
an elastic body. Under further compression, the walls of the cells near the contact
surface reached the limit of their elasticity and broke releasing cell contents. The
elastic region was then established some further distance into the apple along a
constant shear stress surface. This process continued until all the impinging
energy was either dissipated by the cell breakage or stored by the elastic
membrane distension. The subsequent bruise volume and shape were determined
by the amount of energy dissipated and the distribution of shearing stress in the
apple (Holt and Schoorl 1977).

Bruise volumes were higher at slow strain rates when compared with those under
impact conditions. This can be explained by visco-elastic behaviour of the cell wall
material. According to Holt and Schoorl (1977), Preston (1955) reported that the
cellulose microfibrils in cell walls could fail by slipping or breaking across, fracturing
primary valence bonds. It was postulated that under slow strain rates the sinuous
microfibrils straightened out and then slipped relative to each other. Under
dynamic conditions, however, they straightened out and snapped, with more
energy being dissipated in breaking, and hence bruising was decreased.

Apple bruising caused by impact is a complex phenomenon. Different researchers
have differing views on the mechanisms involved. Several researchers have used
the elastic model developed by Hertz (1881) to describe the stress distribution, and
then used different failure criterion to describe bruising. Segerlind and Dal Fabbro
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(1978) attributed bruising to normal stress or strain failure, while Diehl (1979) and
Peleg (1976) believed it was due to shear stress failure. Dal Fabbro (1980) felt that
increased strain rates reduced stress levels when failure occurred, while Chen
(1972) believed the converse to be true. Holt and Schoorl (1982) proposed that
bruising was a shear phenomenon occurring when the difference in principal
stresses reached some limit.

In 1977 Holt and Schoorl showed that due to the good correlation between bruise
volume and energy absorbed by a bruise, distortion energy could be used in bruise
predictions. Zhang et al (1990) combined both the Hertz Contact Theory and the
Distortion Energy Theory and described impact induced bruising in apples as a
time function, and that failure was a coincident result of tensile, compressive and
shear stresses.

1.2 BRUISE RESISTANCE, BRUISE VOLUMES AND ENERGY
CALCULATIONS

Apple varieties vary in their capacity to resist bruising. To be able to compare the
effects of stresses placed on different varieties Holt and Schoorl (1978), and
Schoorl and Holt (1980) suggested various methods to determine bruise
resistance, bruise volumes and energy absorbed that enable comparisons with
different cultivars to be made.

Holt and Schoorl (1977) showed that energy absorbed during compression for both
impact and slow compression was a good predictor of the extent of bruising in
apples. They considered that the converse of was also true.

Susceptibility to bruising varied with each cultivar and the severity of bruising that
an apple could sustain was related to the humidity of the cool store and
temperature, length of time in storage and flesh temperature (Holt and Schoorl
1978; Schoorl and Holt 1980; Zhang et al 1992; Klein 1987).

In 1980 Schoorl and Holt reported a method to determine energy absorption by
means of a Bruise Resistance Coefficient coupled with bruise volume
measurements. This enabled data from different lines of fruit, or different
experiments to be compared. Their earlier work showed that there was a strong
linear correlation between bruise volume and energy absorbed by apples under
both dynamic and static loads. The relationship was in the form V = A Ea + B. The
intercept B was small and resulted from curve fitting, and Schoorl and Holt (1980)

140



suggested that it did not appear to be otherwise meaningful, and could be ignored
for practical purposes. Therefore the coefficient A became a measurement of the
resistance of the apple flesh to bruising in mL/J. Schoorl and Holt (1980) found that
bruise boundaries coincided with surfaces of constant shear stress and postulated
that the bruise resistance coefficient may be a measure of the shear strength of the
apple flesh. The larger the coefficient the more prone the apple was to bruising,

smaller values indicated a high resistance to bruising or a high shear strength.

1.2.1 Bruise Volume

The Holt and Schoorl (1977) method to determine bruise volumes was
based on the diameter and depth of the bruise when cut through the centre of
the bruised region in line with the flower-stalk axis. The shape of a bruise
was approximately spherical above and below the contact plane as shown in

Figure 1.1.

- bruise diameter d

(measured)

pher'“:ﬂl bouﬂm}
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contact plane
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Figure 1.1 Idealised bruise from Schoorl and Holt (1980)
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Total bruise volumes can be calculated from measuring the diameter and
depth (Mohsenin 1970, and Holt and Schoorl 1977) using the following
equation:

total —V1 +V2

Where
V1 = bruise volume below the contact plane

V2 = bruise volume above the contact plane

As these volumes were assumed to be spherical segments, they could be
calculated from the bruise dimensions

V, = th/24(3d2+4h2)
V, = nx/24(3d2+4h2)

Vot = 7h/24(3d2+4h2) +tx/24(3d2+4h2)

Where
V= bruise volume in mL

x= R-VRe-d2/4
R= radius of apple in mm

h= depth of bruising below contact plane in mm

1.2.2 Energy Absorbed

Schoorl and Holt (1980) demonstrated that under high energy conditions
bruising was related to the amount of energy that an apple absorbed at
impact. For single apples or for cartons dropped onto a solid surface, the
energy absorbed could be calculated (Schoorl and Holt 1980):

Ea= mg(h-hy)



Where
Ea= energy absorbed (J)

m= mass of apple or carton (kg)
g= gravitational constant 9.81m/s2
h,= drop height (m)

h,= rebound height (m)

1.2.3 Bruise Resistance Coefficient C

The Bruise Resistance Coefficient can be calculated from the energy
absorbed by the bruise divided by the volume of the bruise. (Holt and
Schoorl, 1984):

Cim Ea/ Vtmal

Where
C= Bruise Resistance Coefficient (mL/J)

me Cmgh

Note. C must be calculated using a sample of the apples in concern at the
same temperature as in the experiments. Schoorl and Holt (1980) stated that
for a 10% accuracy (p=0.1), the average of 10 impacts was sufficient to
determine a value for C. Pang et al (1992) noted that if an apple was
unbruised, the value for C was infinite, their work proposed Bruise
Susceptibility, which is the inverse of C, as an alternative measurement for
bruising.

143



144



Appendix 2

THE PROPERTIES AND STRENGTH OF PAPER AND PAPER
PRODUCTS

2.1 PROPERTIES OF PAPER

The physical properties of paper have been discussed by Britt (1970). Paper is
made up of cellulosic fibres that are hygroscopic, that is, they are capable of
absorbing water from the surrounding atmosphere. The amount of water absorbed
depends on the relative humidity and temperature of the air in contact with the
paper. However, the cellulosic fibres exhibit hysteresis and so a sample of paper
under the same temperature and relative humidity may display differing moisture
contents depending on whether the sample approached these conditions from a
more dry or more moist state (Britt 1970).

Most physical properties of paper undergo change as a result of variations in
moisture content. Water has the effect of plasticising the cellulose fibres as well as
relaxing and weakening the interfibre bonding, and so moisture content has a
marked effect on many paper properties. Paper becomes notably stiffer and less
flexible under dry conditions (Britt 1970). At relatively high humidities of 80-90%
properties such as folding endurance, tearing strength and stretch are at their
greatest. These decrease at lower humidities as the fibres become more stiff and
brittle. Tensile strength is at its greatest under low humidity conditions and
decreases steadily with increasing moisture content, presumably due to the
weakening of interfibre bonding.

2.2 FACTORS AFFECTING TENSILE STRENGTH

There are four interacting factors that determine the tensile strength properties of
paper. These factors are strength of individual fibres, length of fibres, the inherent
bonding ability of the fibre surface in terms of bonded area and strength per unit of
bonded area, and the structure and formation of the paper.

Interfibre bonding in paper is a predominant factor in tensile strength, with fibre

strength playing a secondary role (Britt 1970). This was shown in by a study in
which the percentage of ruptured fibres in a paper break was determined and Van
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der Akker (1960) concluded that fibre bonding is a substantial component of fibre
strength.

Fibre length affects the strength of paper to a certain degree. The strongest paper
is made from relatively long fibres of 3-6 mm in length. There is a limit to which
longer fibres will contribute to paper strength as they result in paper with uneven
formation which is inherently weak.

Paper pulps vary in their tendency to form interfibre bonds. The beating and
refining action in paper manufacture has the effect of swelling the fibre. This
increases the imbibition of water by rupturing and fibrillating the fibre surface and
rendering the fibre more flexible and better able to mat and contact neighbouring
fibres. Pressure exerted on the wet sheet is also important in promoting bonding.
The bonding of a paper stock can be increased by the addition of adhesive agents
that the fibre surface absorbs and then acts as a cementing agent between fibres.
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Appendix 3
MANUFACTURE OF PULP TRAYS
3.1 INTRODUCTION

Extensive library searches revealed no published details on the production of
recycled paper pulp trays. Two visits were therefore undertaken to the Auckland
branch of Printpac UEB and to Chequer Moulded Pulp to investigate the production
process. Specific information pertaining to the production of Friday Trays is held
confidential within each firm and details in this section are based purely on
personal communications with G Smith (1993) and J Lavalette (1993) as well as
observations made during the plant tour.

The NZAPMB draws trays from three plants in New Zealand, the majority being
produced by Printpac UEB Moulded Fibre in their Auckland and Nelson plants. In
1991 Chequer Moulded Pulp Ltd in Auckland started to produce a limited range of
Friday Trays. There is some variation in the design of the dies used at each plant,
but they all adhere to the same manufacturing specifications provided by The Board
regarding weight, dimensions and other factors as outlined in Appendix 4 . It
should be noted that within this specification, there are no criteria pertaining to the
strength of the tray.

3.2 RAW PRODUCT

At the time of the visit, Friday Trays were being made wholly from recycled paper.
The Printpac UEB plants have a contract with a waste paper collection company
(Paper Chase) and take all the paper from road side recycling programmes in
Auckland and Christchurch. The bulk of their supply was newspapers. Chequer
Moulded Pulp had a contract with Telecom and used recycled telephone books in
combination with Kraft paper.

The type of paper used ultimately affects the final product strength and
characteristics. Glossy paper, carton manufacturers waste, and paper with a high
wet strength if used large quantities will lead to an inferior product. Kraft paper has
relatively long fibres which is believed to increase the cushioning properties of the
trays (Smith 1993).
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3.3 MANUFACTURING PROCESS

Rendering waste paper into pulp was done by either a shredding process or
through a rotating drum operating in a similar manner to a concrete mixer. The
paper, once reduced to 4% pulp, was fed through a rotating screen to remove any
foreign matter. Various chemicals were added depending on the nature of the pulp
mix and may include kymenes and rosins to give wet strength to the pulp, dyes and
dye fixatives, defoamers, acid to raise the pH, alum to bond the chemicals, and wax
for water repulsion in the final product (Lavalette 1993).

Dies to make the trays rotate through a vat of pulp. The dies consisted of a brass
former covered in one or two layers of 0.8 mm mesh. The brass former had holes in
it through which a suction of 0.8 bar pressure was used to suck pulp onto the die.
Placement of these holes dictated the thickness of the pulp in specific regions of the
tray. As the loaded die moved out of the vat, warm water was sprayed onto the
back of it to force fine particles into the tray, to remove any feathering round the
edges and to also give a smoother finish. By reversing the suction, the tray was
blown off the die onto another rotating roller which dropped it onto a conveyor and
into the drying oven. The ovens were gas fired and ran at 200°C taking
approximately 4 minutes for the trays to dry.

3.4 QUALITY CONTROL

Quality control procedures operated to ensure that the trays were produced to the
correct weight. Because of the drying time, it took approximately 5 minutes of a
production run to check any changes made. It appeared that any necessary
changes were made very much on a trial and error basis. If the trays were too
heavy either the speed of the rotating dies was increased or water was added to the
pulp mix. Conversely if the trays were too light the speed was adjusted so that the
dies spent longer in the pulp vat.

Tests were also conducted on water resistance and a colour to ensure that these
specification were met.
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Appendix 4

NZAPMB TRAY MANUFACTURING SPECIFICATIONS
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New Zealand Apple and Pear Marketing Board

‘W CORRUGATED CASE SPECIFICATION MANUAL

SPECIFICATION - FIBRE TRAYS

1.0

2.0

3.0

4.0

4.1

4.2

4.3

4.4

4.5

4.6

‘I
\

PURPOSE

The purpose of this procedure is to define the way Fibre Trays made for
NZAPMB shall be produced.

POLICY

It shall be the policy of NZAPMB that all Fibre Trays produced for them shall
meet this specification.

RESPONSIBILITY

It shall be the responsibility of the Fibre Tray manufacturers to ensure that
trays produced for NZAPMB mest this specification.

SPECIFICATION

Welght:
B0 =+ 5g oven dry (Averaged over four trays). Test method based on

AS1301.401s-78.

Dimensions:
Fibre Products 500 x 300mm
PRINTPAC-UEB 500 x 304mm

Moisture Content:
Aim 10%, Max 13% when packed (Averaged over four trays).
Test Method based on AS1301.401s-78.

Ventilation Spaces/Hand Holds:
Hand holds shall be provided at the ends of each tray.

Colour:
To be confirmed.

Tray Finish:
Top Side - Area in contact with the fruit shall be smooth and free from all
lumps and foreign matter which will damage the fruit.

DATE: 24/09/91 ISSUE No: 02 SECTION: 1

APPROVED: % s (‘ -/- PAGE 1 of
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(, New Zealand Apple and Pear Marketing Board

W CORAUGATED CASE SPECIFICATION MANUAL

SPECIFICATION - FIBRE TRAYS

1

Underside % '(o be confirmed.

4.7 Foreign Matter:
Foreign matter shall not be permitted in areas which will cause damage to the
fruit. No more than 20 flecks/tray shall be permited. These must be clearly
discernableon the upper surface of the tray, held at arms length. The flecks
must be at least 2mm long.

4.8 Edges:
Excessive flash which prevents the tray fitting into the case neatly shall not

be permitted. Trays with folded or rolled edges must not be in bundles.

4.9 |dentification:
Each tray shall be clearly identified with the count number.

410 Tears:
No tears or holes off machine shall be permitted.

4.11 Packaging:
Each bundle shall be strapped and contain 125 trays. Each bundle shall have

its own count label and a manufacturing date. All palletised trays shall be
shrowded.

4.12 Palletising;
Each pallet shall contain 63 bundles, 9 bundles per layer, 7 bundles high.

The pallet shall be covered using a protective shroud to stabilise the pallet
load and to give protection for 1 years outside storage. The pallet is to be
sufficiently stabilised to allow movement of the unwrapped pallet. The count
size label with manufacturing date is to be weather proof and clearly visible
from the outside of the pallet shroud. Pallet size is 1500 x 1080mm.

4,13 Hyaglens:
To be confirmed.

4.14 Chemical Additives:
All chemical additives used in the manufacture of moulded pulp trays must
comply with the following or their equivalent:
FDA Regulation 176:170 - Components of paper and paperboard in contact
with aqueous and fatty foods.

DATE: 24/09/91 ISSUE No: 02 SECTION: 12

APPROVED: %— 5 ( ! PAGE 2 of 3
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(r New Zealand Apple and Pear Marketing Board

% CORRUGATED CASE SPECIFICATION MANUAL

SPECIFICATION - FIBRE TRAYS

A
FDA Flegulatian 176:180 - Components of paper and paperboard in contact
with dry food.

The USFDA has not granted specific approval for any dyestuff used in paper
colouration. The usage of the dyestuff used at present is based on a history
of safe use which is recognised by the FDA and demonstrable non-migration
as determined by appropriate testing.

DATE: 24/09/91 ISSUE No: 02 SECTION:

APPROVED: .27_ 5 ‘,‘ é PAGE 3 o
152




Appendix 5

BRUISE RESISTANCE COEFFICIENT TEST DATA
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Bruise Resistance Coefficient Data as Calculated for Count 88 Cartons 1 -10 and One-off Tests

Apple Wt D1 ]D2IDAv] R | [RBA| Ht | d I h | X | Vol | E |BCol | RBB| Ht | d | h | X | Vol | E iBGCo
1 | 210! 74.0} 74.0{ 74.0{ 37.0 0.49{ 0.035; 235! 7.00] 192 2.16{ 0.22 10.0! | 0.49] 0.035| 24.5| 7.50 2.09! 2.54; 0.22 11.8
"2 1'213] 785] 78.5| 785! 3921 | 0.51; 0.038! 255! 7.50. 2.13] 274 021} 12.9] | 0.53] 0.041| 255! 8.00! 213! 2.92: 0.21: 14.2
3 | 214 75.0| 75.0| 75.0{ 37.5 0.49' 0.035! 245! 7.50; 206! 253 0.22| 11.5] | 0.52| 0.040| 23.5| 7.00/ 1.89} 2.15! 0.21: 10.2
4 | 200] 74.5{ 74.5] 74.5{ 37.2 0.49, 0.035| 22.5| 6.00; 1.74| 1.68! 0.21] 8.2 | § -
5 | 200 78.5| 78.5| 78.5{ 39.2 0.49 0035/ 23.0! 6.50; 1.72] 1.89! 0.21] 9.2 | 0.48| 0.034| 225/ 7.00; 1.65; 1.94: 0.21; 93
6 | 207] 755| 755/ 7551 37.8] | | 0.49| 0.035| 255 7.00{ 2.22{ 259 0.21] 12.2
7 | 210! 76.5] 76.5| 76.5| 38.2 0.48| 0034} 24.0{ 650, 1.93] 2.09i 022! 9.6{ | 0.50| 0.037| 24.0{ 7.50; 1,93 2.41 0.21: 11.3
8 | 217} 80.0] 80.0{ 80.0{ 40.0
o | 200] 80.5| 80.5{ 80.5{ 40.2] | 0.50{ 0.037} 205! 7.00; 1.33| 159/ 0.20{ 7.8 B
10 | 210} 825 82.5 825! 41.2] | 049, 0.035 215 650 1.43] 1.61) 022. 7.5 | 0.51| 0.038| 23.0 6.50| 1.64! 1.87. 0.21| 8.9
11 | 220{ 79.0{ 79.0{ 79.0{ 39.5! | | . N 0.50| 0.037| 22.0| 6.00/ 1.56! 1.58! 0.22! 7.1
12 | 204 78.0{ 78.0| 78.0{ 39.0 050! 0.037; 205! 6.50. 1.37] 1.47; 0.21] 7.1 | 0.49| 0.035| 20.0{ 7.00: 1.30 1.52; 0.21. 7.2
13 | 220! 80.0{ 80.0{ 80.0} 40.0 0.48| 0034/ 235/ 6.00 1.76] 1.83/ 0.23] 8.0! | 0.50| 0.037| 235} 7.00/ 1.76| 2.12| 0.22] 95
14 | 211! 76.0{ 76.0{ 76.0i 38.0 0.49: 0.035; 235! 7.50  1.86{  2.30; 0.22{ 10.6 ]
15 | 217! 76.5] 76.5| 76.5{ 38.2 0.49! 0.035| 27.0 550, 2.46] 2.40! 0.22] 10.8] | 0.51| 0.038 22,0 8.00 1.62/ 2.15 0.22 9.9
16 | 216! 78.0| 78.0| 78.0{ 39.0, | 050, 0.037 24.0{ 6.00, 1.89] 1.93| 0.22/ 8.8/ | 0.50| 0.037| 21.0f 6.50{ 1.44| 155  0.22] 7.1
17 | 212 76.5] 76.5| 76.5{ 38.2 '0.49. 0035 235 650 1.85] 1.99/ 0.22! 9.2/ | 050 0.037| 21.5| 7.00; 1.54| 1.77: 021, 8.2
18 1 217| 785! 78.5| 78.5! 392, | 050 0.037| 22.0! 6.50 157\ 1.71! 0.22! 7.8 | 0.46| 0.031| 23.0! 7.00| 1.72. 2.03 0.23. 8.8
19 | 220! 78.0{ 78.0! 78.0} 39.0 0.46| 0031] 21,5 550, 1.51| 1.38 0.24] 5.9 | 0.49| 0.035| 24.0| 7.00, 1.89: 2.24  0.23: 9.9
""" 20 | 232! 78.0| 83.0| 805, 402] | 0.49| 0.035| 28.0. 850 2.51| 3.81| 0.24! 16.0! | 0.56] 0.046| 22.0| 5.50 1.53 1.45| 0.21| 6.8
21 | 212 805 77.5| 79.0, 39.5] | 0.52 0.040| 26.0! 7.00 220{ 268} 0.21} 12.8, | 0.50| 0.037| 24.0/ 7.00{ 1.87! 2.23 021} 10.4
22 | 200! 74.5| 74.5| 745 37.2 0.51| 0038 225 550, 1.74 155! 0.20] 7.8
| | 9.06/B Co 2.23 sd

Table 5.1 Bruise Resistance Coefficient for Count 88 Cartons 1 to 10 and the One-off Tests

Bruise Resistance Coefficient 9.06, standard deviation 2.23

Wit-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, RBA -horizontal rebound distance on side A of
apple Im m (off video), RBB - horizontal rebound distance on side B of apple in m (off video), Ht- rebound distance converted into vertical height, d-Diameter of Brulse mm, h-
Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise, B Co-Bruising Coefficient (as calculated). Blanks

indicate Invalid data.
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Bruise Resistance Coefficient Data as Calculated for Count 88 Cartons 11 -20

Appi w01 Tz ol e T RRA T e Td T TOX T ovel |k TBnCo fnwwl b [d Toh T X Vol E BCo
1 i 2090 75 79| 77.0] 385 052, 0040, 24, 8 192, 257 0.21: 125 | 052/ 0.040| 25| 8 209 281 021 137
2 | 200 755/ 80| 77.8} 38.9 051, 0038/ 21.5] 65/ 1.52] 1.63 021 7.8 | 051| 0038] 23/ 7/ 1.74] 2.04 021 9.8
3 | 206, 81 75] 78.0{ 39.0 051| 0.038} 255! 75! 214/ 274 021: 13.3] | 052| 0.040] 26; 8! 2.23: 3.06: 0.20 15.1
"""" 4 2171 77| 81| 79.0! 39.5 0.49{ 0.035! 22 4 156/ 1.10. 0.22. 4.9 | 049 0.035| 205! 7 1.35 1.59i 022 7.
"5 1 217] 78 76| 77.0} 385 049! 0035 215] 6 153 151 022. 6.8 | 052| 0.040| 225! 8! 1.68] 2.25' 0.21: 105
8 | 213 775] 77.5| 775 38.8 054/ 0043] 23] 8 1.75] 235 020 11.6; ! 05/ 0.037| 23 8 1.75! 2.35' 0.22: 10.9
772090 791 78| 78.5] 39.2 051 0038 235 85 180 262 021 126 | 051| 0038 205 75 136 172/ 021 83
8 | 214 78| 73| 755| 37.8 0.51| 0038 235/ 75 1.88] 2.31i 021] 10.8: | 048] 0.034| 21} 7 1.49} 1.69: 022 7.6
9 | 210, 76| 77| 76.5| 38.2 0.49| 0035 23] 8  1.77, 2.36 0.22 10.9' | 0.49| 0.035| 225/ 65 1.69, 1.81. 022 8.4
10 | 216! 77.5! 76| 76.8| 38.4 0.52{ 0.040{ 225/ 7, 1.69i 195! 021 92 | 05/ 0037| 245! 7 2.01| 2.35; 0.22: 10.8
11| 2120 77| 77| 77.0| 385 053] 0041 23] 75/ 1.76] 219 021} 10.7i | 0.51| 0038 23| 7.5{ 1.76] 2.19| 0.21 10.4
12 | 216] 74 78| 76.0| 38.0 051} 0038] 25 65/ 2411 230 022 10.7. i 0.51] 0038/ 25/ 8 2.11| 2.82] 0.22 13.1
13 | 214 77, 78| 77.5} 38.8 053! 0.041] 23 71 1.75f 204 021 9.8 | 051 0038} 235! 6.5} 1.82; 1.99! 021! 9.3
14 | 214. 75! 78! 76.5| 38.2 0.45! 0030 21.5| 7.5/ 1.54f 191/ 023] 8.2 | 051| 0038 265/ 7.5 237/ 3.01! 021 141
15 | 207, 75| 76| 75.5| 37.8 052/ 0040/ 22{ 8 1.64] 215 020/ 10.6. | 0.52| 0.040| 195{ 8 1.28/ 1.70. 0.20. 8.3
16 | 208! 80| 76| 78.0! 39.0 054/ 0043| 22/ 65/ 158 1.71; 020, 8.7. | 048] 0.034| 21| 7.5 1.44] 1.81 022 8.4
17 | 210/ 77, 79| 78.0{ 39.0 0.52; 0.040! 245! 8  1.97f 268 021! 13.0/ | 053] 0.041| 21| 7. 1.44; 1.68; 0.20: 8.3
18 | 210, 82| 76| 79.0| 395 0.49! 0.035| 23; 7i 1.71] 203 022! 94 ! 047) 0032] 23/ 55 1.71; 1.61, 022 7.3
19 | 219! 75{ 76| 75.5| 37.8 0.5/ 0.037| 23| 7.5/ 1791 220 0.22] 99| | 05| 0.037| 265/ 8! 2.40| 322 0.22! 145
20 | 2171 77} 80| 785! 39.2 0.5/ 0.037| 23| 7.5 1721 219} 0.22] 99 | 052/ 0.040| 25 7. 2.04 2.45| 0.21i 115
21 | 216} 76.5] 78| 77.2} 38.6 052 0.040{ 215! 85/ 153} 220/ 021} 103/ | 0.5/ 0.037| 225/ 75 1.67| 2.09i 022 9.6
22 | 207 76| 78| 77.0| 38.5 05! 0.037| 245/ 8 200, 269 021} 128] | 05/ 0.037| 25 85! 2.09: 3.00. 0.21: 14.3
10.36{B Co 2.33:sd

Table 5.2 Bruise Resistance Coefficient for Count 88 Cartons 11 to 20

Bruise Resistance Coefficient 10.36, standard deviation 2.33

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameter mm, R-Radius mm, RBA -horizontal rebound distance on side A of
apple im m (off video), RBB - horizontal rebound distance on side B of apple in m (off video), Ht- rebound distance converted into vertical height, d-Diameter of Bruise mm, h-
Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mls, E-Energy Absorbed by Bruise, B Co-Bruising Coeflicient (as calculated). Blanks
indicate invalid data.
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Bruise Resistance Coefficient Data as Calculated for Count 100 Cartons 1 -10

Applewt 1011D2iDAvi Rl....jRBAL W 4 lh L. X 1. Vo | E |BCoj IRBB| Ht | d i h | X |Voli E iBCo
1.1.208] 76/ 73 745 37.2| | 048 0034 235 6 190/ 186 031 60/ | 047/ 0032 23/ 65 182 191 031 6.1
2 | 204{ 76| 78| 77.0{ 385! | 048 0.034 255 7.5 217 275! 0.21] 13.0. | 0.48/ 0.034] 225 7.5! 1.68 2.09: 0.21: 9.9
3 | 201! 78| 77.5| 77.8{ 38.9 0.48: 0.034: 225! 7.5 1.66/ 2.09: 0.21| 100 | 05| 0.037| 22| 8 159! 2.14: 0.20: 105

4 | 197/ 775| 77.5| 775/ 38.8] 1 046 0031] 22! 7. 159] 1.85 0.21] 8.8/ | 0.48| 0.034] 20| 7| 1.31; 152| 0.21: 7.4

5 | 199] 74| 76| 75.0f 37.5 044! 0028 195, 6/ 129! 1.23! 022/ 56! | 05| 0.037| 21.5| 65/ 157! 1.64! 020 8.2
6 | 202/ 75 77| 76.0{ 38.0 049! 0.035; 22 7 1.63] 1.86! 0.21] 9.0] | 0.46] 0.031| 22| 7| 1.63( 1.86, 0.22. 8.6
7 | 199! 80| 75| 77.5! 38.8 0.5/ 0.037| 21| 7.5: 145/ 1.81! 0.20] 9.0{ | 0.49| 0.035| 20| 7.5! 1.31| 1.64. 020 8.0
8 | 200f 75| 78] 76.5{ 38.2 045 0.030; 195! 65 1.26] 1.33; 0.22] 6.4} | 048] 0.034] 24f 7 193} 225 021 108
o | 199: 76 78} 77.0{ 38.5 048 0.034: 225! 55 168/ 154! 021 7.4, | 048] 0.034| 235/ 65 1.84| 1.99: 0.21: 96
10 | 2100 76| 78| 77.0} 385 048 0034 24 8 192 257 0.22] 118 | 045| 0.030( 235/ 7| 1.84i 214 023/ 94

11 | 212] 75| 80| 775 38.8 0.5 0037{ 205/ 7} 138/ 160! 0.21/ 74/ | 05| 0.037| 21.5/ 7.5 1.52 1.90! 0.21; 8.9
12 | 203! 771 77| 77.0{ 385 0.49: 0035 215/ 8 153 205 021 98/ | 05| 0.037| 21| 6.5 1.46 155 021 76
13 | 198] 75{ 74| 74.5| 37.2 0.49: 0035 215 65 158/ 1.65/ 0.20/ 8.1 | 045/ 0.030| 225/ 8 1.74 226 021 106
14 | 198 71| 79| 75.0{ 37.5 0.45( 0.030{ 225{ 7i 173 1.96/ 0.21] 9.1} | 045| 0.030| 23| 7, 181/ 2.05 0.21 96
15 | 205! 76{ 77} 76.5! 38.2 046, 0031; 21} 7, 147 1.8/ 0.22| 7.7 | 0.46| 0.031| 24/ 55 1.93/ 1.80| 022/ 8.2
16 | 202! 74| 78| 76.0} 38.0 045 0030 245 65 203 220 0.22] 10.1] | 0.46] 0.031| 24.5| 7| 2.03| 2.36. 0.22| 10.9
17 | 200{ 77{ 77| 77.0{ 385 | 045! 0.030; 23] 65 1.76] 1.90| 0.22| 8.8/ | 0.45| 0.030| 225 6! 1.68 1.67, 0.22. 7.7
18 | 198! 77| 75| 76.0} 38.0 048 0034 21 65 148 156/ 0.21] 7.6. | 0.49| 0.035| 23| 7\ 1.78' 2.05. 0.20! 10.1
19 | 1981 73| 73! 73.0! 36.5 0.46: 0.031: 22 7. 170, 1.88) 0.21] 89 | 0.47| 0.032| 25 75| 221 2.67. 0.21 128
20 | 207, 78/ 77| 77.5{ 38.8 048/ 0.034 23 7.5. 1.75] 219! 0.22] 10.2] | 0.49| 0.035| 23.5| 7.5 1.82/ 2.30| 0.21  10.8
21 | 201, 76| 78| 77.0; 385 045 0.030 24 7 192 224/ 0.22] 10.3] | 0.45| 0.030| 23.5| 7, 184 214 022 99
22 i 205] 76| 77| 765|382 {048 0034 22 65 162f 172 0.21] 81/ | 048 0034] 22| 7 1.62 1.86; 0.21. 87

) | 9.02/B Co 1.66isd

Table 5.3 Bruise Resistance Coefficient for Count 100 Cartons 1 to 10
Bruise Resistance Coefficient 9.02, standard deviation 1.66

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, RBA -horizontal rebound distance on side A of
apple im m (off video), RBB - horizontal rebound distance on side B of apple in m (off video), Ht- rebound distance converted Into vertical height, d-Diameter of Bruise mm, h-
Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise, B Co-Bruising Coefficient (as calculated). Blanks

indicate invalid data.




Appendix 6

DROP TEST DATA

The following abbreviations are used in appendix 6. These are also detailed as
footnotes on each spreadsheet.

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in
tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise
Volume equation), Vol-Bruise Volume in mLs, E-Energy Absorbed by Bruise
joules, V Top-Bruise Volume top of apple mLs, E Top-Energy Absorbed top of
apple joules, V Bot-Bruise Volume Bottom of Apple mLs, E Bot-Energy Absorbed
Bottom of Apple joules, Apple V-Total Bruise Volume on Apple mLs, Apple E-
Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek
Carton-Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top
of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-
Number of fruit with one or more bruises.
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ABLES 6.1 FULL RESULTS OF DROP TEST DATA COUNT 88
ARTONS 1 - 10 AT 15% MOISTURE CONTENT

199



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Applel Wi [ D1 (D2 [DAv “h | X | Vol | E | | VTop | ETop
1| 215] 750 815l 782 i 0.00i 0.00| 0.00 0.00;  0.00
2 | 212| 79! 805! 79.8 4 1.21] 0.82| 0.09 148, 0.16
3 | 218] 74._ 78 760 '0.00{ 0.00| 0.00 0.00; 000
4_| 214| 765! 81} 788 5! 0.72] 0.58| 0.06 125! 0.14
5 | 213| 76.5] 81.5! 79.0 0.00; 0.00| 0.00 059 007
""" 6 | 210[ 75/ 76! 755 0.00} 0.00] 0.00 000, 0.00
7 | 214 805, 78.5] 79.5 10.5; 2.19] 4.10| 0.45 522/ 058
8 | 200| 78 771 775 0.00{ 0.00| 0.00 194 021
9 [ 215] 81} 795 802 4! 045 029 0.03 209, 023
“10 | 226/ 80! 805 0.2 ) 0.00! 0.00| 0.00 0.00i _ 0.00
11 | 211] 775! 78 77.8] 38.88] |1A 195| 65| 1.24| 1.33| 045 (1C._18' 6, 1.06 1.03| 0.11 236 026
12 | 214| 765, 83: 798 39.88 "0.00 "0.00| 0.00 0.00__ 0.00
217|771 80 785! 3925! |2A 21 ] 018 | 0291 003 | 187) o022

: .79, 790} 39501 |2A 15 .72| 0.40| 0.04 0.72; 0.52| 0.06| | 082! 0.10

775 3875, |2A 135| 55| 0.59] 053] 0.06] (3A 215, 10 152/ 2.69] 0.30 323 036

778! 3888, |28/ 21| _ 6| 144] 143| 0.16] | | 0.00] 0.00| 0.00 143 o.18|

78.0; 39.00. |2A 17] 6| 0.94] 092 0.10 0.00; 0.00| 0.00 082 0.10

748 37.38, |2A 235| 85| 1.90] 2.65| 0.29| 2C, 185 _ 6 1.16] 1.10| 0.12 374 041

805! 40.25 |2C! 205 7] 1.33| 1.59| 0.18 0.00! 0.00| 0.00 158 0.8

795. 39.75! |2A 18] 55| 1.03] 093] 0.10 0.00; 0.00| 0.00 083l 0.0

78.0i 39.00; |2B 135] 5| 0.59| 0.47| 0.05 0.00; 0.00{ 0.00 047] 005

802} 40.12] |2A 22| 7.5 1.54] 1.98] 0.22 0.00; 0.00| 0.00 198 022

Total | 4706 | 20.7| 2.28 11.4] 1.26] [ 32121} 3.5453
W-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posftion of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Aeple 1P o S ||V BotiE Bat| Appie V | Apple €
. 0.00| 0.00{ | 000] 0.00
2 | is8 Jeolozol [ 3201 o038
isB 88/ 0.10] | 088 0.10

5| o0s| | 2020 022

162 0.8

 0.00;  0.00| |Vol Bottom 20.73

I
| 783 086 iVolTotal | 5285
i

an| o4 [EaTop ' 355
060} _0.07| :EaBottomi 2.29
{__ 236 026] EaTotal ;.

363 040 TopBr

i 092 0.10/ Einnum Br

= 3% 020) .. Bottom B

16 | 198, 219 0.24 a61] 040 !

17 197 234: 026 | | | | 0.00} 0.00 0.00] | 2.34] 0.2¢ 326] 036 i
18 | 2.15 2.15! 0.24 " 590/ 065

2 BT T a—

| 20 i 0.00: 0.00! 0.00 i 083] 0.0
21 i 0.00! 0.00! 0.00 ~_047] 005
22| s8] 26/ 5 216! 1.99; 0.22 _ 173981 044
Total | B 207 2.29 0 0 | 207| 229 | 52.851] 5.8334

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Viol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbad top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frult-Number
of truit with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Applel Wt | D1 | D2 [ i{Pi d I h | X fvo| E | {Pi d ] hiXiVad]E | |V¥p [ETop
23 | 200 765! 78 i |2A"20] 6| 1.32] 1.29] 0.14| i2c] 1445 0.64] 045 0.05 1.74] 019
24 | 208| 78! 775 2D 19.5! 6.5! 1.24] 1.33| 0.15| | i 1.33; 015
25 | 216/ 79! 765 2A 165 45| 0.89] 0.63| 0.07| ;2. 15 098 _ 0.1
26 | 218| 78| 79.5| 788! 3938 | 0.00{ 0.00| 0.00 0.00. 000
27 | 203 76 8o, 78.0] 39.00: |28 105{ 3| 0.35] 0.16| 0.02| 2C; 14 0.56, 0.6
28 | 211| 77 771 77.0. 3850 0.00| 0.00| 0.00 000,  0.00
"29 | 210| 7878 780 39.00. |2A 18] _ 5| 1.05| 0.85| 0.09] ‘2C: 225 265 029
30 | 221 8ol 81} 80.5; 40.25. |2A 11.5| 3, 0.41} 0.19| 0.02| {2c{ 17, 55 1.02]  0.11
31 | 218] 77, 755, 762 3812 | | 0.00{ 0.00| 0.00 0.00, _ 0.00
32 | 208] 785 795! 79.0. 3950 28] 19 5| 1.18] 0.95| 0.11 085 0.1
33 80 50 3950, 128 13| 2] 0.54] 0.17] 0.02 017|002
34 |2 17 5| 0.e6| 0.75| 0.08 12C; 21.5. 55 214 _ 024
35 0.00| 0.00{ 0.00 0.00,  0.00
36 : 5.5| 1.19] 1.11] 0.12 111 012
37 | 220 770 81 79.0' 3950 |2 45| 0.58| 0.42| 0.05 042 0.05
38 | 208 755 81 782, 3912 |2A 18] 6/ 1.05| 1.03] 0.1 j2C] 13| 45 142, 0.6
39 | 218{ 775! 78 778 3888 | ! 0.00{ 0.00| 0.00 0.00, _ 0.00
“a0 | 209| 76.5. 79 77.8' 38.88: |2B, 20! 6| 1.31| 1.29] 0.14 129 014
41 | 205 ] { 0.00{ 0.00| 0.00 0.00] 0.00
42 | 200 0.00] 0.00| 0.00 0.00; _ 0.00
43 | 217 2B: 19 6.5/ 1.16] 1.26| 0.14 1280 014
Taa | 217) 0.00| 0.00| 0.00| | 000 0.00
Total | 4867 11.4] 1.26 062 | 17.0217 1.8786

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Pld i h i X ivoi E | |Pl d | h | X |[Vo! E | |VBotEBolf AppleV |AppleE| !Summary
sB| 155! 4! 079! 0.49 0.05 0.00 0.00| 0.00{ | 049/ 0.05| | 223 o025
6Al 195! 7 124 1.44! 0.16 0.00| 0.00! 0.00{ | 1.44| 0.16 2770 031] |Tray 2
58| 225. 7.5 1.66. 2.09' 0.23 0.00| 0.00i 0.00! | 2.09] 0.23 3.07| _ 034] Weightlkg) 4.67
0.00{ 0.00{ 0.00{ | 0.00| 0.00 0.00| _ 0.00 o
0.00| 0.00; 0.0 | 0.00| 0.00 056] 006 (VoiTop | 17.02
0.00f 000 0.00| | 000| 000| | 000 0.00| Vol Botom 1934
0.00{ 0.00! 0.00; | 2.68| 0.30 533|  0.59| Vol Total | 36.36
0.00| 0.00; 0.00{ | 1.02| 0.1 205! 023
0.00| 0.00f 0.00{ | 0.87] 0.10 087] o0.10| iEaTop 1.88
0.00| 0.00; 0.00! | 1.32| 0.15 228 025 !EaBottom| 213
0.00| 0.00! 000, | 0.69] 0.08| 086, _ 0.10| iEa Total 4.01
0.00{ 0.00; 0.00i | 1.56| 0.17 370 041
0.00| 0.00; 0.00i | 0.40! 0.04 0.40{ _ 0.04| {TopBr _ 21
| 0.42] 005 153 0.17| iBotomBr! 18
1.09]  0.12| iBr Fruit 18
225 025
0.00{ 000
265 029
N 000 _ 0.00
5Ci 12.5 065 007
). 0. s P
! 000 | 1.79] 020{ | 1781 020
004 | 193] 2.13] | 36.358] 4.0130

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number ol individual bruises on lop of apple, Bottom Br- Number of individual bruises on botiom ol apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Apple! Pi d Pidlfn | x ivel] E VT

a5 0.00! 0.00| 0.00

46 28] 135 0.00! 0.00| 0.00

a7 2c;_ 18 0.00! 0.00| 0.00

48 “laci 20! 0.00! 0.00! 0.00

a9 0.00; 0.00| 0.00

50 000! 0.00] 000

51 2A 145 0.00, 0.00| 0.00| |

52 2A 15 2C{ 17.5|  5i 1.00: 0.80| 0.09

53 2D 18 0.00; 0.00| 0.00

54 80 000 0.00| 0.00

55 775 782] 39.12] |2A 155 45| 0.78| 0.55| 0.06] 2C, 16.5. 55, 0.88; 0.78| 0.09

56 78 ! 0.00| 0.00| 0.00 0.00' 0.00| 0.00

57 82 5 ] 0.00| 0.00| 0.00 0.00! 0.00| 0.00

“58 | 207| 785, 80 79.2; 3962 | | | 0.00{ 0.00| 0.00 0.00: 0.00| 0.00 L og
“s9 | 213 s0oi 80 80.0! 40.00. |2A 135| 5.5| 0.57| 0.53| 0.06] 2C| 16 5| 0.81; 0.66| 0.07 19 013
60 | 210 785! 79 78.8| 39.38 0.00| 0.00| 0.00 0.00; 0.00| 0.00 ! 0.00
61 | 215| 8ol 79 795! 39.75. |1A 135 3! 0.58] 0.27| 0.03 0.00; 0.00| 0.00 0.03
62 | 220| 8151 775, 795] 390.75| |2A 13| 5| 0.54| 0.44| 0.05] '2C| 10.5| 3.5/ 0.35! 0.19| 0.02 0.07
63 | 210{ 775! 79.5! 785 39.25! |2Ci 16.5{ 5| 0.88 0.70| 0.08 0.00! 0.00| 0.00 070 0.08
64 | 202| 78] 82 805 4025! |2C 155| 55| 0.75| 0.69| 0.08 0.00; 0.00| 0.00 069 0.08
65 | 222| 805 80 802, 40.12] |2A 13| 5| 053] 0.44| 0.05] '2Ci 18| 5| 1.02. 084| 0.09 128]_ 0.14
66 | 212| 79) 765! 77.8] 38.88] |2A 14| 5| 0.64| 051| 00s| i2cl 13| 4 0.55] 0.34] 0.04 085 0.09
Total | 4671 8.37| 0.2 362| 0.40] | 11.987! 1.3230

‘Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom o
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Apcle. L P Pldfn | X Vol E | |[VBoUEBol| AppleViAppleE| Summary |
| a5 0.00; | 0.00| 0.00 ooo| o000l | i
_46 0.00 0.44| 0.05 081 o009 !Tray3 |
47 1 1 1 looo 0.63| 0.07 157|  0.17| iWeightikg), 4.67
48 58| 10/ 3 032 02! | 1.06{ 0.12 230 Tozs| 1 |
_as | s 099 0o7i o[ | 0.00] 000 000 | 07| 041 T 087/ "0.1] Vol Top 1188
50 5 117 1.05 0.12 0.00| 0.00; 0.00] | 1.05] 012 | 105/ _0.12| |Vol Battom 25.91
sl f i 1000000 000 : _| 000} 000 48 005 |VolTotal | 379
52 24, 85 1.90 27 2.75| 0.30 i

53 | | 50 000l 000} | .9.00] 0.09

54 1.72] 0.19

55 | i5Bj 22 8 1 2.14] 024

56 | {5C! 165, 4.5 092 064’ 0.07 00 | 064! 0.07

HT e -~ et B S B

58 | i5A 190 115, 0.13; _|5C 62 5. | 0.18

59 | isB| 23 7i 1.69 203 022

3

60 | isA 18 55 1.04/ 094! 0.10 |5C, 11.5| 4| 0.42| 0271 0.03] | 1.20| 0. 0.13] |Tray 4
000! 0.00 000, | 1.66] 01 __o21 ;"iléps&___':::.ﬂ
0.00; 0.00: 0.00 | 0.81} 0. _016| iBottom Br; 18
1.0.00, | 1,85 020 - B O
0.00¢ 0.00; 0.00; | 1.70] 0.19 239 026, !Carton |
000} 0.00, 0.00] ] 0661 007] | 1.04] o2il lTopBr | 71
0.00{ 0.00 0.00! | 0.72| 0.08 1.57] _ 0.17| iBotom Br| 71

0861 0.10. | 25.0| 2.6 | 37.698] 4.1830 Br Frut | 69|

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules. V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom ¢
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bofttom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of frult with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Applel Wt | D1 |D2DAvi R | P} d | h | X |Voll|E Pid!ihjXijvo| E]| [VTop ETop
67 | 216 78, 78.5! 782 39.12, 0.00| 0.00{ 0.00 0.00: 0.00| 0.00 0.00 _ 0.00
68 | 212| 78, 77.5! 77.8. 38.88] 0.00{ 0.00[ 0.00 0.00! 0.00] 0.00 0.00] 000
69 | 220 805, B0 80.2. 40.12, |1A 14| 4| 062| 0.39] 0.04] (2B, 16, 2 0.81 0.29| 0.03 068 008
70 | 205| 765] 78] 77.2] 3862 0.00| 0.00[ 0.00 0.00{ 0.00| 0.00 0.00{ 0.0
71 | 213] 77| 82 795 39.75. |2C; o 25 0.26 0.10| 0.01 0.00; 0.00| 0.00 0.10. 001
72 | 206 79| 7750 782] 39.12 0.00 0.00| 0.00 0.00! 0.00{ 0.00 000 000
73 | 213 79! 77.5] 78.2) 39.12 0.00| 0.00] 0.00 0.00! 0.00| 0.00 0.00, 000
74 | 208| 76/ 79 775! 38.75] [1Al 19| 6.5[ 1.18| 1.26 0.14 0.00{ 0.00| 0.00 126 014
75 | 210] 76.5] 81 78.8] 39.38 0.00{ 0.00 0.00 0.00{ 0.00{ 0.00 0.00, _ 0.00
76 | 216| 80.5; 79! 79.8; 39.88 0.00{ 0.00 0.00 0.00! 0.00{ 0.00 0.00; 0.0
“77 | _217| 795! 81.5] 805: 40.25 0.00| 0.00{ 0.00 0.00{ 0.00| 0.00 0.00_ 0.00
78 | 202| 76 81i 785; 39: 0.00| 0.00] 0.00 0.00__ 000
79 | 205| 77| 80 0.00{ 0.00{ 0.00 0.00:  0.00
80 | 220{ 78, 78 0.00{ 0.00| 0.00 0.00. 0.0
81 | 205| 755 76 0.00{ 0.00| 0.00 0.00.  0.00
82 | 209 75 81 0.00{ 0.00 0.00 | 000 _ 0.0
83 | 204} 78 75 0.00{ 0.00| 0.00{ : 0.00:  0.00
84 | 202 79! 79 0.00{ 0.00{ 0.00 0.00; _ 0.00
85 | 208 805 77 0.00| 0.00 0.00 000 0.00
86 | 217| 80 805 0.00! 0.00 0.00 0.00 _ 0.00
87 | 203} 77, 717 0.00{ 0.00] 0.00 0.00 0.00__ 0.00
88 | 210| 785! 79 0.00{ 0.00 0.00 | 0.00 0.00 _ 0.00
[Total | 4619 ] {1 1 1.75{ 0.9 | | i 0.20] 0.03] | 2.0365' 0.2248

W1i-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 1

Apple (Pl d { h i X PlLd | h | X [ Vol i E i |VBotlEBot] AppleV |AppleE| |Summary

67 0.00 0.00{ 0.00; 0.00! | 0.00{ 0.0o] | ooo[ 0.0

68 | (58] 171 6. 0.94 0.00] 0.00{ 0.00! | 0.92] 0.10 0.92] o0.10] |Tray 4

69 | i5A 21i 6 1.40 0.00| 0.00 0.00' | 1.42] 0.16 2.10] 023 |Weight(kg); 4.62
70 | s8] 17{ 5.5i 0.95 0.00| 0.00: 0.00! | 0.83| 0.09 0.83]  0.09

71 | IsA 10! 3i 0.32 0.00; 0.00. 0.00; | 0.15| 0.02 024 003/ [volTop 2.04
72 | 'sAl 93! 25! 0.28 58| 12{ 35! 046! 0.25! 0.03: | 0.35] 0.04 035 004] |Vol Bottom 18.01
73 0.00{ 0.00: 0.00; | 0.00| 0.00 0.00| 000/ !Vol Total | 20.04
74 | isBl 21 0.00| 0.00{ 0.00; | 1.20| 0.13 2.48) 027

75 | |5A 205 "0.00| 0.00{ 0.00; | 1.72] 0.19 1.72] 019 iEaTop | o022
76 0.00i 0.00; 0.00: | 0.00| 0.00 0.00{ 000 [{EaBottom! 1.99
77 | i5A 245 5C| 11.5] 5| 0.41] 0.35! 0.04: | 236/ 0.26 2.36] _ 0.26| [Ea Total 2.21
78 0.00; 0.00: 0.00. | 0.00| 0.00 0.00; 000

79 | I5A 18 1.03| 0.1 1.03]  0.11] |carton _

80 | ieB 20.5 1.47| 0.18 1.47| 0.6 |Weight(kg)| 18.66
81 | isB| 22 5C| 20.5 333 037 333|037

82 0.00] 0.00 000/ 000 {VolTop | 63.16
83 0.00; 0.00; 0 0.00{ 0.00 000| 000| !Vol Botiom' 83.98
84 | i8] 18 .04 085 0.09 0.85| 0.09 0.85 008| !Vol Total | 147.1
85 | (5A. 17/ 65 083 1.01: 0.11 1.01] 0.11 1.01] 011 ﬁf
86 | 58] 14! 55 0.62i 0.57: 0.06 0.57| 0.06 057| 008] EaTop | 6.97
_B7 | !sBj 17.5{ 5. 1.01} 0.80! 0.09 0.00{ 0.00: 0.00! | 0.80] 0.09 0.80| 009 |EaBotom' 927
88 0.00: 0.00. 0.00 0.00; 0.00 0.00; | 0.00; 0.00 000/  0.00| iEaTotal | 16.24|
Total 157 1.73 233; 026 | 18.0] 1.99] | 20043' 2.2122] [Ex Caron | 109.8!

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Battom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appile mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed

in Bruising Count 88 Carton 2

Applee Wi | D1 | D2 |DAv JPi d | h Vol | W R g Vel ]| E | | VTop | ETop
1| 208| " eol 76.5] 78.2] 39.12i |2C | 0.00 0.00{ 0.00 213, 0.24
2 | 203| 75| 775| 762 s ] 089 0.10
3 | 217| 775] 7751 775 Ci 20.5 152 017

T4 | 213l 78] 78! 780 : T 067, 007
5 | 206| 76/ 81 78.5; 39.28 0.57.  0.06
6 | 222| 795! 795] 795! 3975 1171 013
7 | 215 771 77.5; 77.2 000 _ 0.00
8 | 21 79.5, 78.8 T 155 098 0.1
9 8051 798 39.88 19 | 125 o1a

10 78.5! 78.8 077! 0.8
11 780, 0.00 __ 0.00

a3 | 150, ms[
13 5] 79.5i 79. 214, 024
14 | 203 785 78! 782) 16 : 148 0.16

15 | 209 7951 78} 78.8 16 096 0.11
16 | 207| 78: 80.5, 79.2 16.5 0.78] 0.09 395 044
17 | 208 75! 79! 77.0 "0.00] 0.00 019! 0.2
18 | 220} 79.5] 79 792 39.62] |2A 195 5 25 2.28] 0.25 339 037
19 | 217| 80 77i 785 0.00| 0.00 189 021
20 | 218| 811 81} 81.0 0.00] 0.00 243, 027
21 | 208] 770 77] 770 17.5 0.97| 0.1 191021

22 | 207| 765! 75 75.8 0.00] 0.00 0.00, 0.0
Total| 4652 898] 009, | 29.847! 3.2044

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of appie, Br Fruit-Number

of fruit with one or more bruises. 11.9.93

88:2/1
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 2
Ao 1F1 9 184 X Pl d | h | X | Vol | E | |VBolEBot| AppleV |AppleE| iSummary
1 0.00 {_| 0.00 0.00 213] o024 |
2 0.00 1 0.00{ 0.00 0.89)  0.10; ! Tray 1
3 0.00 1.52 i
4 0.0, 0
5 0.00; 0.0
z o il hs
- __iVol Total | 3236
B |
A “iEaTop | 3.29
10 ?_a_Bol'lom 028
1 " EaTotal | 357
12 i
13 “opBr | 29
14 iBotom Bri 4
15 CBrFrit | 18
18
ST T Vo saresel T “T"“theloi oo taatlast 1t sa T g==
18 ;i
5 =21 ==
20 : ).
28 . 1911 021
22 0.00{ | 000/ 0.0
Total 251) 0.28] | 32.361] 35718

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Botl-Energy Absorbed Bottom of

Apple joules, Apple V-Total Bruise VdumemAppla mls Apple E-Total Energy Absorbedmﬂrmsmgﬁppiepulas Ea- Ermgykbsorbedpulm Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of i | bruises on top of apple, B Br- N of individual b on
of truil with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 2

Apple Wt | D1 [D2iDAi R | [Pl d | h | X |Vi|]EJ:PidjhiXiVollE]||VIop :ETop
23 | 221| 78 80.5! 792 39.62] 2B 14| 4| 0.62| 0.39] 0.04 039 004
24 | 215] 79! 80! 795 39.75 5 0.00{ 0.00| 0.00 000  0.00
25 | 212] 79| 79.5| 792 39.62] |28, 20| 6| 1.28| 1.28] 0.14 128 0.14
26 | 209| 76.5| 80, 78.2| 39.12] |2A 18.5| 6.5 1.11| 1.19] 0.13| {1C{ 13.5] 45 059! 0.42] 0.05 161 0.8
27 | 215] 78 855| 81.8] 40.88 0.00{ 0.00 0.00 0.00! 0.00{ 0.00 000 0.0
28 | 207| 76i 82 790! 3950 0.00| 0.00| 0.00 0.00! 0.00 0.00 000 0.00
29 | 207| 76.5! 75.5! 76.0! 38.00 4.5/ 0.48| 0.33] 0.04| 2Ci 235! 6.5] 1.86] 2.00| 0.22 233. 026
30 | 209| 78| 79.5{ 788 39.38 6.5] 1.10| 1.19| 0.13] 0.00{ 0.00 0.00 1190 043
31 | 211| 795! 78l 78.8! 39.38] 5! 1.10] 0.50] 0.10 0.00; 0.00{ 0.00 090 010
32 | 209{ 775! 82 79.8] 39.88: 75| 1.21] 156 0.17| 2B{ 155! 2. 076! 0.27] 0.03 182, 0.20
33 215! 77.5: 80.5 790 39 501 4! 0.67| 0.42| 0.05 0.00; 0.00{ 0.00 0.42: 0.05
34 | 208| 765, 76.5] 765! 38.25. |2A 20 8| 1.40| 1.87| 0.21 0.00: 0.00] 0.00 187. 021
35 | 205 7751 795 785 39.25 |2A 1C 3! 0.35] 0.16] 0.02| i2C 13 35 054 0.29] 0.03 045 005
36 208 76 80 78.0: 3900 | 0.00{ 0.00{ 0.00 0.00! 000 ODD ; 0.66
a7 | 214{ 765! 80 782 3912 128' 21.5{ 8] 1.51] 2.04] 0.23] 12C 205! 6 1.37] 1.35| 0.15 037
38 | 211] 815, 81} 812, 4062 |2A 55/ 2| 0.09) 0.03] 0.00] 28/ 17.5] 5.5, 0.95 0.88] 0.10 0.0
39 | 214l 78 8O 790! 3950 | ¥ 0.00 0.00] 0.00 000 0.00} 0.00 0.00
40 | 208 755 80, 77.8. 38.88. |2A 16 7| 0.83] 0.99] 0.11 0.00. 0.00| 0.00 011
41 | 212] 766 825 796/ 39.78] [2B 14 4] 062| 0.39| 0.04| [2C! 165 4.5/ 0.86] 0.63] 0.07 0.11
42 | 212] 765! 785! 775 _38.75, |2A 11| 35| 039] 0.21] 0.02 i 000/ 0,00} 0.00 0.02
43 | 219, 775, 80 788] 39.38, |2B 19, 55 1.16] 1.05| 0.12 0.00. 0.00} 0.00[ | 0.12
44 | 212{  75] 825 788! 39.38 i 0.00{ 0.00{ 0.00 : 0.00 0.00! 0.00 0.00. _ 0.00
Total | 4653 | i 14.0] 1.55 i 5.84 0.641 | 19.846' 2.1905

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Toltal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93

88:2/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 2

Apple [P| d | h | X Pl d | h V Bot|E Bot| Apple V |Apple E| |S y

23 | IsB| 19! 55! 1.16 1.05| 0.12 144] 0.8

24 | |5A1 19 4 1.15 0.77] 0.09 0.77| 0.09| |Tray 2

25 i 1.15{ 0.13 2.43|  027| Iweight(kg)! 4.65
26 2.35| 0.26 395 044

2 .00 0.00 o00) . o0n Vol

28 0.00| 0.00 0.00|  0.00| |Vol Bottom,

29 ¥ 288 0.32 5.21| 058 Vol Total

30 1.44] 0.16 263 0.29|

3 L0101 207] 0:23) IEaTop 230
32 1.67| 0.18 3.49| 039) {EaBottom| 357
.33 2.56| 0.28 2.99| 033 [Ea Total 5.76
Bl B Baledn 501] 055

35_ 1.58! 0.17 204] 022 {TopBr 23
o 0y a0 360/ 040| fBotiom Bri 21
37 | 1.15] 0.13 4.55 50| :Br Fruit 20
L. L W 2.37) 026

39 0.15| 0.02 0.15

0. 1811 0.17 249 -

41 0.21] 0.02 1.23

42 ] 58| 21| 65| 1.80| 0.20 2.01

151] 0.17 2.56 i

44 1.17] 0.13 1.17 |

Total 323| 3.57| ! 52.170 i

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height ol Bruise mm, X-demived (reler Bruise Volume equalion), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom ol Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bn.nsmg Applo puIas. Ea En«mr Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- h on bottom of appie, Br Fruit-Number
of frult with one or more bruises. 11.9.93
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Appisl Wi {D1[D21DAVI B | [Pl 9 X IVa | BELIPL 8 3.6 | X (Vo] B

a5 | 210|771 83 aool 40.00! . 43 0.16| 0.02 0.00i 0.00| 0.00

a6 | 208| 78, 795/ 788, 3 0| 0.00 0.00 0.00! 0.00| 0.00

a7 | 2i5[ 70l 764{ 777 008 0.00; 0.00} 0.00

a8 | 213] 79| 80i 795 | 0.06 0.00 0.00

49 | 216| 79.5] 79.5] 795 0.05 0.00 0.00

50 | 207| 7a5{ e2i 782 3 0.00] 0.00 0.00

51.].207) 78| 70.5| 76.2| 39.1 0071 j2C 22t 8 1.58 0.24

52 | 208] 76 69.5] 72.8! 36. 0.00 0.00 0.00

53 | 210| 77.5{ 78.5{ 78.0, 39.00° |2Ci 17.5| 55| 0.99 0.88| 0.10 0.00 0.00 i
“54 | 220/ 7955 805; 80.0. 40.00i |2B: 195 55| 1.21] 1.11] 0.12 0.00 0.00 1.11] 042
55 | 213| 76.5| 765, 76.5, 38.25 |2B; 18.5| 55| 1.14| 1.00| 0.11 0.00 0.00 100 0.1
56 | 214| 78.5| 80.5] 79.5] 39.75| 0.00| 0.00| 0.00 0.00 0.00 000, 0.00
57 | 205 78 79 785 39.25. |28: 1a5| 25| 0.68| 0.27| 0.03| i2Ci_ 19, 5 1.7 0.1 123 0.4
58 | 210| 77.5] 80.5! 79.0] 39.50 _ 0.00| 0.00| 0.00 0.00 0.00 0,00/ _ 0.00
59 | 222| 78.5] 78 782i 3912/ |2A 18| 55| 1.05| 0.94| 0.10 0.00 0.00 094! 0.0
60 | 210] 80, 81.5( 80.8) 4038, |2A 19| 8| 1.13] 1.60| 0.18 0.00 0.00 160, _ 0.18
61 | 208| 76| 78, 77.0 3850 | | 0.00| 0.00/ 0.00 0.00 0.00 0.00__ 0.00
62 | 203| 75 80 77.5, 38.75] |2A 125 4| 0.51] 0.31] 0.03 0.00 0.00 031i _ 0.03
63 | 205| 79! 83 81.0] 40.50. |2B! 17.5| 6.5] 0.96| 1.06| 0.12] ;2C' 18, 5 1.01 0.09 1901 021
B4 | 209 79, 79, 79.0, 39.50 |3A 105| 3| 035/ 0.16] 0.02] i2C; 15, 4.5 0.72 0.06 0.68] 007
65 | 211| 805 77 78.8| 39.38. |2A 17| 55| 0.93| 0.83| 0.09 0.00 0.00 083 _ 0.09
66 | 213| 8o 81l 80.5] 40.25: [1B/ 12| 25| 045]| 0.18] 0.02 0.00 0.00 0.18] 002
Total | 4637 i 108] 1.19 4.45] 0.49] [ 15.269' 1.6853

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Toltal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 11.9.93

88:2/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 2

Apple [P} d i h | X iV Pla. | h | X | Vol E i IVBoiEBot| AppleV|AppleE| iSummary i
45 | 20| 165! 4.5i 0.86! 0.63 0.00{ 0.00! 0.00] | 0.63| 0.07 079 009
46 | i5A 185 1.04 0.85 0.00| 0.00! 0.00! | 0.85| 0.09 085| o009 !Tray3 |
47 | 5B 20, 6, 1.31, 1.29! 0.1 0.00| 0.00| 0.00] | 1.29] 0.14 198 022| |Weight(kg)] _4.64
0.00' 0.00: 0.00 0.00} 0.00i 0.00{ | 0.00{ 0.00 052] 006
L 195 085  011] 0.00| 0.00: 000 [ 085 0.11) T 140f 0.5} WelTop [ 1527
1.1 1.30 0.14 0.00{ 0.00! 0.00; | 1.30] 0.14 1.30]  0.14| !Vol Botom 26.42
1.17; 1.24: 0.14 0.00] 0.00{ 0.00] [ 124] 0.14 404| 045 Vol Total | 41.69
1.781 187 0.22 0.00{ 0.00{ 0.00, | 1.97| 0.22 1970 o2l | i
173 2.04. 0.00 0.00/ | 2.04| 0.22 292 032 EaTop | 1.69
0.00: 0.00. | 000 000| | 1.11f 012[ |EaBottom| 292
0.00 0.00; | 0.31] 0.03 130, 0.14| EaTotal | 4.60
023 003 |0.72| 0.08] | 072| o008 |Tray3
Sevenl ToRaal T aa e
0.00! 0.00; | 1.85/ 0.20 185 020/ Bottom Bri
0.00! 0.00i | 059] 007 | 153 017] iBr Fruit 22
000; 0.00; [279[ 03] | 439 048] iTreys |
0.00' 0.00i | 1.73] 0.19 173|019 iTopBr_ | 2
0.00; 0.00; | 0.00{ 0.00 031] 003 iBotomBr| 19
272' 030 | 2.88] 032 479, 053 iBrFruit_ | 17
033 0.04. | 1.12] 012 1.79]__020| | Carton | [
0.00. 0.00; | 1.05] 0.12 188 021| iTopBr | 74
0.15! 0.02] | 1.99] 022 216 _ 024| |BottomBr: 67
3.43i 0.38] | 26.4] 2.92| | 41.688] 4.6013] iBrFruit ' 77

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chanl) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apﬁopulas Ea-Energy Absorbed joules, Ek Carlon-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of & idual bruises on of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple Wi |D1|D2[DAvi R : P! d | h | X | Vol | E Pl d i h | X |Vo| E | [VTop |ETop

67 | 214] 770 80! 78.5: 39.25 0.00| 0,00 0.00 0.00¢ 0.00{ 0.00 000 000
68 | 210] 79 B0 79.5| 39.75 0.00] 0.00 0.00 0.00° 0.00| 0.00 000 0.00
69 | 214 80.5] 79.5| 80.0! 40.00 0.00{ 0.00| 0.00 0.00 0.00| 0.00 0.00{ _ 0.00
70 | 221| 78| 83.5| 80.8] 40.38 0.00| 0.00| 0.00 0.00; 0.00| 0.00 0.00  0.00
71 | 215| 78] 77.5! 77.8i 38.88 0.00{ 0.00| 0.00 0.00; 0.00| 0.00 0.00  0.00
72 | 222] 0] 81l 805! 40.25 0.00 0.00} 0.00 0.00! 0.00| 0.00 0.00; 000
73 | 214] 76! 81 785 29.25 0.00| 0.00] 0.00 0.00] 0.00 0.00i 000
74 | 204| 76| 785 77.21 3882 0.00| 0.00| 0.00 0.00 0.00 000! 000
75 | 221| 735, 82| 77.8 38.88 0.00| 0.00| 0.00 0.00! 0.00 0.00, 0.0
“76 | "218] 80| 83 B1.5! 40.75 0.00| 0.00| 0.00 0.00 0.00] 0. 000 0.00
7 216 78 77.5: 77.8; 38.88 0.00{ 0.00{ 0.00 0.00; 0.00{ 0.00 0.00 0.00
78 | 21a| 765] 79! 77.8' 38.88 0.00| 0.00| 0.00 0.00/ 0.00| 0.00 000 000
79 | 210! 80i 79.5! 79.8' 39.88 0.00! 0.00} 0.00 0.00! 0.00| 0.00 0.00. 0.0
80 216} 77.5 84: B0.8: 40.38 0.00{ 0.00f 0.00 0.00; 0.00f{ 0.00 0.00 0.66
81 | 215| 775| 7951 78.5. 39.25 0.00! 0.00| 0.00 0.00! 0.00| 0.00 0.00;  0.00
82 | 218 76| 76.5; 76.2] 38.12 0.00 0.00| 0.00 0.00] 0.00| 0.00 000 0.00
83 | 200{ 771 735! 752/ 37.62 0.00] 0.00| 0.00 0.00. 0.00| 0.00 000, 0.00
84 | 220| 77.5| 80.5; 79.0, 39.50: |1A 3.5/ 3.5/ 0.04| 0.04| 0.00 0.00! 0.00] 0.00 004 0.00
85 | 214] 77! 80 785! 39.25. |1B! 10{ 2| 0.32| 0.10| 0.01 0.00° 0.00| 0.00 010 001
86 | 222| 79 78 785 39.25 0.00; 0.00] 0.00 0.00! 0.00| 0.00 000, 0.0
87 | 203/ 745 81l 778, 38.88 0.00 0.00] 0.00 000, 0.00] 0.00| | 000 0.00
88 | 203| 78 79 785; 39.25 0.00| 0.00| 0.00 0.00 0.00] 0.00 000 000
Total | 4704 0.14] 0.01 ol ol | 0.1356! 0.0150

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brulsing Apple joules, Ea-Energy Absorbed Joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 11.9.93

88:2/7
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Apple | P| d h X | Vol | E P| d h X | Vol | E V Bot|E Bot| Apple V |AppleE| |S Y

67 0.00; 0.00! 0.00 0.00| 0.00 0.00[ 0.0

68 | 58| 18! 7.5, 1.03| 1.34! 0.15 1.34] 0.15 1.34| 015 |Tray 4

69 | I5A 145! 45 0.66, 0.48; 0.05 0.48| 0.05 048] 0.05| |Weight(kg)] _4.70
70 | |sB| 225] & 1.60! 1.65 0.18 1.65/ 0.18 1.65| 0.8

71 | IsB; 15! 5 0.73 0.58! 0.06 058 0.06 058] 008 [VoiTop | O0.14
72 0.00. 0.00! 0.00 0.00| 0.00 0.00| _ 0.00| |Vol Bottom 15.87
73 | i5B[ 21| 55 143 1.31; 0.14 131 0.14 1.31| _ 0.14] |Vol Total | 16.00
74 | isB| 195] 6 1.25: 1.2 0.13 1.76| 0.19 1.76|__ 0.19

75 0.00; 0.00; 0.00 0.00| 0.00 000 0.0

76 | i5B| 13| 4 052! 0.34 0.04 0.34| 0.04 034 004

77 | _i5B| 205! 45: 1.381 1.03; 0.11 1.03] 011 103|011

78 | 158l 155! 25 0.78) 0.32 0.04 0.32| 0.04 032|004

79 | 158 18 55 1.03! 093 0.10 0.93| 0.10 093] o010 iCarton |
80 | 58 1850 5 1.07, 0.90 0.10 0.90| 0.10 090 _ 0.10] {Waeight(kg)| 18.65
81 0.00: 0.00° 0.00 0.00| 0.00 0.0, _ 0.00

82 | 58] 22! 5 1.62 1.34] 0.15 1.34| 0.15 134 0.15] iVolTop | 65.10
83 | a8l 11i 2 040, 0.12 0.01 033 0.04 033 0.04| |Vol Bottom 77.12
84 0.00; 0.00; 0.00 "0.00| 0.00 0.04] _000| iVol Total | 142.22]
85 | s8] 17, 55 093 083 0.9 0.94] 0.10 1.03] 011

86 | i4Bi 17| 45 0.93, 0.67. 0.07 067| 0.07 067|  007| {EaTop ! 7.9
B 0.00! 0.00; 0.00 | 0.00[ 0.00] | 000] 000| ‘EaBotiom! 851
88 | 58| 225 7, 1.65_1.94} 021 1.94| 0.21 194]  021| {EaTol | 1570
Total| | i i 15.0! 1.66 15.9| 1.75] | 16.003! 1.7663| /Ek Carton | 109.7

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom ol Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Appla E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carlon-
Kinetic Energy ( mgh) joules, Top Br- Number of indvidual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
ol trult with one or more bruises. 11.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 3

Apple] Wi PlLd | h | X |Vol| E [Pl d | h i X |Vol|E | [VTopjETop
“1| 200 “l2ci 115 4l 0.44) 027] 0.03 0.00i 0.00| 0.00 027, 0.03
2 | 219 "2 135] 5| 0.58] 0.47] 0.05 0.00] 0.00| 0.00 047 005
3 | 216 0.00| 0.00| 0.00 0.00 0.00[ _ 0.00
4 | 212| 825 8! _40.38 0.00| 0.00| 0.00 0.00 0.00{  0.00
5.].215| 795 78.5, 700! 39. .31 0.77] 037) 0.04] ..}.0.00; 0.00] 0.0 937 004
6 | 216] 785 2.5| 0.57| 0.23| 0.03 0.00} 0.00| 0.00 023 003
Z.) 218). 725] _55[ 119} 105 012 1 [ T ] 000i 000f 0.00 105, 012
8 | 219 80 5| 0.78] 0.62| 0.07] i2C{ 24! 75| 1.89} 2.40| 0.26 302, 033
9 | 211] 735 5| 0.64| 0.51] 0.06 0.00j 0.00| 0.00 051 0.06
10 | 209] 775 6| 1.19{ 1.15| 013] j2C] 16! 3.5, 0.84{ 0.46| 0.05 162 0.18
11 | 202| 795 65| 1.22| 1.32| 0.15| 2C[ 17, 5! 0.93 0.75| 0.08 207,023
12 | 215] 81 0.00{ 0.00| 0.00 0.00{ 0.00| 0.00 000 0.0
13 | 216] 80 55| 0.58] 053] 0.06 0.00; 0.00| 0.00 053 006
14 | 213] 765 _3{1.18} 061| 0.07 0.00/ 0.00{ 0.00 061; 007
15 | 220 80.5 65| 1.04] 113 012 2c; 10, 3/ 032! 0.15| 0.02 127, 0.14
16 | 210] 79, 76.5| 77.8; 38.88] |2A' 195] 6.5] 1.24] 1.33| 0.15 0.00! 0.00| 0.00 133 0.15
17 | 207| 76! 78.5! 772 38.62] |2A 135| 3.5| 0.59| 0.32| 0.04 0.00' 0.00| 0.00 032] 0.4
18 | 210] 80 78, 790 39.50. |2A 17| 3.5| 0.93| 0.53| 0.06 0.00; 0.00| 0.00 053 0.06
19 | 216| 765! 80, 782 29.12 0.00{ 0.00 0.00 0.00! 0.00| 0.00 0.00 _ 0.00
20 | 218| 76,5, 78 77.2, 38.62, 128, 17.5| 4| 1.00| 0.64| 0.07 0.00! 0.00] 0.00 0.64 007
21 | 204| 785 78 782, 39.12; 28] 15| 4.5| 0.73] 0.52| 0.06 0.00; 0.00| 0.00 052] _ 0.06
22 | 221] B0 84 820! 41.00] |2A 11.5] 4.5| 0.41] 031 0.03| i2ci 125! 35! 0.48i 0.27| 0.03 058 0.06
Total | 4696 P4 1191 132 | : 4.03] 0.44] | 15944} 1.7598

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Violume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom ol
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individua! bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of trult with one or more bruises. 11.9.93
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Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chat) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Botl-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottomn o
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed foules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 11.9.93
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Applel Wt | D1 1D2 1D Ay
23 | 205| 76! 78.5 77.

h | XIVIlE1IPL d th X iVdlE

45| 0.74 052| 008 ! 0.00! 0.00{ 0.00

24 | 213] 82 815 818! 6.5{ 0.95| 1.06] 0.12| | i 0.00¢ 0.001 0.00
25 | 220! 75.5; 815, 785, 6.5 0.99) 1.07| 0.12| j2C! 17.5] 35! 0.99{ 0.57| 0.06
26 | 203| 74| 805 772 3} 0.43} 0.19| 0.02 0.00} 0.00| 0.00
“27 | 211 795] 795! 795 i 45| 0.71| 0.52| 0.06 0.00; 0.00| 0.00
28 | 220 80.5{ 75.5! 78.0; 39.0 0.00| 0.00| 0.00 0.00! 0.00| 0.00
29 5; 1.05| 0.85| 0.09| 0.00} 0.00{ 0.00
30 25| 0.20{ 0.08| 0.01] {2C{ 16] 45! 0.81; 0.59| 0.07

3.5| 0.61| 0.34| 0.04] | ! 0.00{ 0.00{ 0.00

7 120" 151] 017
0.00} 0.00| 0.00
4 1.11: 0.73| 0.08

2.5/ 0.46} 0.18] 0.02
5.5! 1.17| 1.05} 0.12

6 0.77] 0.77| 0.08] i2Ci 17.5. 55 0.98. 0.88] 0.10

35| 059/ 0.32] 0.04 0.00{ 0.00| 0.00

8| 1.14} 1.15] 0.13{ :2C 145 45! 0.66! 0.48| 0.05

45 1.00] 0.72 0.08] 2c! 16 6 0.3 0.82] 0.09

0.00} 0.00| 0.00 0.00; 0.00! 0.00

65| 0.94] 1.01] 0.11] 2ci 19: 65 1.18: 1.26] 0.14

0.00{ 0.00| 0.00] | 0.00; 0.00! 0.00

0.00| 0.00/ 0.00 0.00; 0.00| 0.00

a3 | 202 : 2c 155! 3.5/ 0.79; 0.43| 0.05 0.00! 0.00! 0.00

a4 | 208| “[1A 1150 3/ 0.43] 019] 0.02] 2 13 45! 055 0.39] 0.04
Total | 4663 { : H 11.6| 1.28 i 7.23{ 0.80 18.809! 2.0760

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameler mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple 1P[ d | h I X Pl d [ h ] X [ Vo] E | IVBolE Bot|] Apple V |[Apple E| IS v

23 | s8] 17| 45! 095 0.00| 0.00; 0.00; | 0.68| 0.07 119 013

24 0.00 0.00! 0.00! 0.00. | 0.00] 0.00 1.06] 012

25 | i5B| 215 1.63 0.18 326| 036 4.66
26 | 58| 19 1.05| 0.12 125 0.14] |

27 | i5A 125 1031 0.03 083l 009 [VolTop ; 1881
28 _0.00] 0.00 0.00{ _ 0.00{ iVol Bottom 24.81
29 | 58| 175 0.97[ 0.11 182 0.20| {Vol Total | 43.62
30 | 58| 185 090/ 0.10 156 0.7

31 0.00 034] 004 iEaTop 2.08
32 | IsAl 125 0.03 298| 033 iEaBotom! 274
33 | isAl 205 0.15 1.53|  0.17| iEaTotal : 481
34 | i5Al 185 0.1 2771031

35 | isB| 26 036 489 054

36 | i5A 21 0.17 187] 021 |8

37 | {5A_ 17 0.09 246 027

38 | 58| 163 0.05 196| 022

5.3 N . 9.00 oo, .80

40 | i5B] 25 029 i aes| os4f ! | b
41 | isB| 24 0.26 2.38]  0.26

42 | s8] 22 022 198 022

43 | is8| 195 1331018 ot OO

44 | is8| 225 224 025 283! 031

Total 24.8| 2.74] | 436201 4.8145

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple jouos Ea Eneﬂgy Absorbed joules, Ek Carlon-
Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on lop of apple, Bottom Br- Number of i onb of apple, Br Fruit-Number
of trult with one or more bruises. 11.9.93
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Apple Wi | D1 |D2|DAvI R | fPj d | h | X |Vol| E | |P| d | hiXx!lvol|lE | |VTop :ETop
45 | 222| 78l 82.5| B0.2{ 40.12{ |2B! 105| 25| 0.34| 0.13| 0.01 0.00! 0.00{ 0.00 013, 001
46 | 220| 80.5] 81 80.8! 40.38 0.00| 0.00| 0.00 0.00 0.00| 0.00 000, 000
47 | 217| 76 77| 76.5] 38.25 [0.00] 0.00{ 0.00| | 000, 0.00| 000 | 000, 000
48 | 218| 745 82) 7821 39.12 = 0.00| 0.00| 0.00 0.00! 0.00] 0.00 0.00. 0.0
49 | 212| 79.5] 81! 80.2] 40.12] |2B! 21.5| 5| 1.47| 1.26] 0.14 000; 0.00[ 0.00[ | 126 0.4
50 | 216| 77{ 81| 79.0; 3950 | 0.00| 0.00| 0.00| | 0.00; 0.00| 0.00] | 000 0.0
51 | 207| 735! 79.5| 76.5! 38.25] |2A 15| 2| 0.74] 0.25| 0.03 0.00; 0.00{ 0.00| | 025 0.03
52 | 207\ 79| 78 785| 39.25| |2c! 13| 25| 054] 0.21] 0.02 021, 002
53 | 215| 79 78 785 3925| |2A 10| _ 3| 0.32] 0.15| 0.02 015, o002
“sa | 210| 765! 80.5{ 785! 39.25! |2A 135{ 6| 0.58] 0.60| 0.07 060! 007
55 39.38! |2A' 19, 65| 1.16| 1.26| 0.14 126, 014
56 39.12 0.00| 0.00 000, 0.00
57 39.75! |2A 145, 35| 0.67] 0.37 14.5 "1 Toes 0.1
.58 9912 | | 0.00} 0.00| 0.00¢

59 3950 |2A° 14/ 5| 0.63] 0.51 135 0. 0.82

60 39.62 0.00| 0.00] 0.00 0.00! 0.00| 0.00 0.00

61 | 216| 77.5| 81.5, 795! 39.75 0.00| 0.00| 0.00 0.00! 0.00| 0.00 0.00

62 | 204| 7855 74.5] 765! 38.25! |2A 18| 55| 1.07| 0.94] 0.10] :2C, 14, 3.5: 0.65 0.35| 0.04 129] 014
63 | 216] 79/ 77 78.0. 39.00 0.00{ 0.00| 0.00 0.00. 0.00{ 0.00 000! 0.00
64 | 201| 74| 78! 76.0! 38.00 0.00| 0.00| 0.00 0.00! 0.00] 0.00 000 0.00
65 | 216| 80| 79.5/ 79.8] 39.88; |2A 185| 8| 1.09 1.53| 0.17] (2C| 18,  7: 1.03. 1.23] 0.14 275, 030
66 | 217| 80; 78; 79.0] 39.50 0.00| 0.00| 0.00 0.00: 0.00| 0.00 0.00! _ 0.00
Total | 4689 7.18| 0.79 - 250! 0.28] | 9.6855! 1.0690

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botlom Br- Number of Individual ©on botlom of apple, Br Fruit-Number
of truit with one or more bruises. 11.9.93
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Apple | P| d | h Pl da | n V BoliE Bot| Apple V IApple E| |Summary |
“as | lscl 118 £ P e S
46 000|_ 000| iTray 3
. . _000] 000 {Weight(ko). 4.69
P e e ight(kg){ 4.6
oA e S SR 26| 0.4 ivolTop | 9.69
50 | i5B; 225| 55 Vol Bottom' 17.45
51 SA, 105 iVol Total | 27.13
52 | i5B| 165 H
53| (5A4 190 6
58] 185! 55
“IBottom Br{ 17
€T -
| 0.85! 0.09 Carton |
1.48 0.00 0.00] | 1.48 Top Br 65
_6 0.00. 0.00 0.00| 0.00; 0.00/ | 0.00| 0.00] “TBottom Bri 54
Total . 17.4: 1.93 0 0 | 174 | iBrFrit | 72

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Voluma in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Boflom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises, 11.9.93
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Applei Wi | O11D2iDAv; R | I1Pid | h | X |Vd]E | IPI dih i X jVoi|lE] |VIop jETVoo
67 | 222 785 82 802 40.12 0.00| 0.00| 0.00{ | ! om:ar 0.00
“68 | 204 81l 795! B0.2; 40.12 ~0.00 0.00| 0.00 0.00} 0.00
69 | 204| 76.5! 825! 795; 39.75 0.00| 0.00{ 0.00 0.00; 0.00

70 | 211| 7851 77 77.8] 38.88 0.00| 0.00 0.00 0.00] 0.00

71 | 222| 77.5! 80.5; 79.0{ 39.50! | 0.00{ 0.00| 0.00 0.00{ 0.00

72 | 218| 73.5{ 8051 7.0 38.50; 0.00{ 0.00| 0.00 0.00} 0.00
73 212 78 78{ 78.0: 39.00 0.00{ 0.00§{ 0.00 0.00} 0.00

74 206 78.5 B82i 80.2! 40.12 0.00{ 0.00{ 0.00 0.00; 0.00

75 | 218| 795] 79 0.00| 0.00| 0.00 0.00} 0.00{ 0.0
76 | 204| 77| 79.5 0.00| 0.00{ 0.00 0.00! 0.00
77 | 215 765 81 0.00{ 0.00} 0.00| | 0.00! 0.00
78 | 218| 77.5] 78 0.00{ 0.00| 0.00] ! | 0.00

79 | 214| 7651 765
B0 212} 80.5 79
‘81 | 204| 795! 75
82 | 210| 77.5! 765
83 | 204/ 75 805
84 218| B1.5] 79.5

0.00{ 0.00| 0.00 ! 0.00
0.00{ 0.00| 0.00
0.00| 0.00| 0.00
0.00] 0.00| 0.00
0.00! 0.00| 0.00

0.00| 0.00{ 0.00

85 | 217] 80 77 0.00| 0.00| 0.00
86 | 202| 80 76 0.00| 0.00| 0.00
87 | 217l 795 795 0.00| 0.00{ 0.00
‘88 | 208 75! 77 0.00| 0.00| 0.00 000 0.00
Total | 4658 i i o o i of o o 0

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottomn of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple [P| d [ h [ X iVol| E | [P[d [ h | X [Vol{ E | |VBollEBot| Apple V |Apple E| |Summary

67 0.00} 0.00; 0.00 0.00| 0.00! 0.00 | 0.00{ 0.00 000/ 000

68 | (68| 10.5{ 25[ 0.34; 0.13] 0.01 0.00{ 0.00{ 0.00| | 0.13| 0.01 013]  001] !Tray 4

69 | isBf 185] 4/ 1.09; 0.73] 0.08 0.00{ 0.00! 0.00] | 0.73[ 0.08 073]  0.08[ |Weight(kg)i _4.66
70 | isB| _16{ 5 0.83i 0.66} 0.07 0.00| 0.00! 0.00; | 0.66| 0.07 066] _ 0.07 o
71 | |SAl 1451 55 067! 061! 0.07 0.00| 0.00 0.00; | 061/ 007| | o061] 007 iVelTop 0.00
72 0.00; 0.00; 0.00 0.00| 0.00! 0.00! | 0.00{ 0.00 000! 0.00| | Vol Bottom_15.59
EE 0.00; 0.00: 0.00 0.00| 0.00{ 0.00! | 0.00| 0.00 000/ 0.00 |Vol Total | 1559
74 | IsAl 16! 55 081! 0.73] 0.08 0.00| 0.00! 0.00; | 0.73 0.08 073] 008

75 | i5A 17i 5 092] 0.75| 0.08 0.00| 0.00] 0.00{ | 0.75 0.08 0.75] _0.08| iEaTop 0.00
76 0.00; 0.00 0.00 0.00! 0.00} 0.00i | 0.00} 0.00 000/ 0.00| iEaBotom; 1.72
77 | i5Bj 145! 45! 067} 048 0.05 0.00{ 0.00: 0.00i | 0.48] 0.05 048] 0.05] [EaToml | 172
78 0.00} 0.00; 0.00 0.00; 0.00 0.00: | 0.00] 0.00 000/ 0.00

79 | isAl_ 150 35| 074 0.40. 0.04 0.00! 0.00. 0.00. | 0.40i 0.04 040, 0.04| iCarton

80 | |5B] 14] 4 062 039 0.04] |6B] 10.5] 2| 0.35] 0.11} 0.01; | 0.50] 0.06 0.50{  0.06] !Weight(kg)' 18.71
81 | i4A 1] 15( 039 0.09' 001 |58] 18.5] 4.5/ 112} 0.82i 0.09! | 01| 0.10 091] 0.10

82 | IsA' 255! 85 217} 3.13] 035 0.00{ 0.00, 0.00; | 3.13| 0.35 313 035 [VolTop | 4444
83 0.00/ 0.00 0.00 0.00{ 0.00! 0.00; | 0.00{ 0.00 0.00{__ 0.00| |Vol Botiom_64.84
84 | (6B} 135/ 4 0.57: 0.37 0.04 0.00; 0.00° 0.00; | 0.37| 0.04 037] 004 Vol Tolal 1109.2
85 | |5A 255 10.5! 2.131 395 0.44 000! 0.00' 0.00 | 3.95| 0.44 395 044 7
86 | i58] 17.5. 55 099 0.88: 0.10 0.00{ 0.00; 0.00' | 088 0.10 088 0.10| iEaTop 4.50
87 | i 000} 0.00 0.00 0.00{ 0.00: 0.00! | 0.00| 0.00 000 0.00| iEaBotom| 7.16
88 | i5A 205, 6 1.41i 136 0.15 0.00{ 0.00; 0.00! | 1.36/ 0.15 1.36]  0.15| iEaTotal | 1206
Total ! 14.7. 1.62 092! 0.10° | 156] 1.72[ | 15.592] 1.7209| Ek Carton | 110.10

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea- Ewwmm Ek Carton-
Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual bruises on b of apple, Br Fruit-Number
of truil with one or more bruises. 11.9.93
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Applel Wi [ D1 |D2[DAvi F
| 213| 78| B80S 79.2
221| 78] 82 80.0 L]
216| 80.5] 77| 78.8] 39.38
215| 79.5] 77.5| 78.5
207| 76! 76, 76.0
210| 745! 805 77.5
211 77.5] 78} 77
211 78! 80
207| 74.5; 805
10 | 214] 79| 79
1 214| 79.5 80
12 | 212 7751 725
13 | 213] 791 76
14 | 217 81| 785

15 213| 77.51 78.5

gl Al B L v
0.00| 0.00| 0.00] !
7| 0.88| 1.04] 0.11

077 045|005
0.00{ 0.00]| 0.00

5| 0.96| 0.75] 0.08

4.5| 0.73| 0.52| 0.06

1.58] 0.47| 2| 175
1.28| 0.14 2C| 18.5

e N aiWIN-

Ci 175
16.5

0.42] 0.05

16 | 208| 80| 775 1.72] 0.19] i2ci 13

17 | 212] 78] 79 0.34| 0.04 5

18 | 222 79.5] 7951 795 39.75! |2A 195 7.5/ 1.21] 1.56] 0.7 i2c! 175! 6.5] 0.98; 1.06| 0.12 262] 029
19 | 205| 755| 73.5] 745! 37.25! |2A° 15 3| 0.76] 0.35| 0.04| :2G: 15] 3. 0.76! 0.35| 0.04 070] 008
20 | 207| 77.5] 75.5| 765 38.25: |2A 16| 6| 0.85| 0.82| 0.09| 2C! 17, 55 096! 0.83| 0.09 1.65] 0.8
21 | 210/ 795! 77.5| 785! 3925 |2A 145| 4| 0.68| 0.42| 0.05 0.00; 0.00| 0.00 0.42] _ 0.5
22 | 220| 77.5] 80.5| 79.0] 39.50. |2A 17.5| 6.5| 0.98] 1.06| 0.12 0.00; 0.00! 0.00 106 012
Total | 4678 17.7] 1.95 6.17| 0.68] | 23.877! 2.6354

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volumae top of apple mis, E Top-Energy Absorbed fop of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises, 11.9.93
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Apple {Pl d { h ! X {Vol| E B h VBollEBot| AppleV|Apple E| |Summary |
1 0.00| 0.00 000/ ©0.00 o] e
5 000/ 0.00| | 104f o011] TVray 1!
3 . 000 0.00; |0.00] 0.00| | 04| " 0.05 | Weighi(ko)| 468
fo - _0.00: 0.00: | 0.00f 0.00 0.00 _ 0.00
Exw] 00, 000 000! | 000) 000| | 075 008| Vol Top | 2388
6 0.00 052|  0.06] Vol Bottom 0.00
L 00| 0.00| | 256/ 028] iVol Total
8 0.00 227 025
i REE ] 000/ T~ 000| o00]
10 0.00 0.68{ 0.08
1 "0.00 1.74] 019
TN I - o i - | 000) 195 02| ]
13 0| 0.00 156 017] | ;
4 {000 T "107]  012f iBotomBr! 0
15 0.00 042 005 iBrFruit | 19
16 0.00 202 o022 A
17 0.00 034| 004
18 000| | 282 o290 | .
19 000l | o070 o008 |
20 0.00 165 0.8
&t 0.00 042 005 T
22 J 0.00 1.06| 012
Total o0 o ol ! 23.877| 2.6354

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Brulse Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appie joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of appie, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Applel Wt | D1 | D2 D Av ! d | h | X | Vol | E P VTop iETop
‘23 | "217| 775 7851 780! 39.00 |2A 185] 7| 111 1.30! 0.14| j2oC 173 0.19
24 | 203| 76 76 760, 38.00' |2A, 125 3.5i 052/ 027| 0.03] i2C 1.16;__ 0.13
25 | 205| 77.5; 795 785, 39.25: | | 0.00| 0.00 0.00 000 0.00
26 | 218 791 79.5| 79.2; 39.62; |2A 17| 6| 02| 0.92| 0.10 092! 0.0
27 | 211 76/ 81| 785 3 0.00| 0.00| 0.00 0.00  0.00
28 | 209 77{ 755 762! 38.12 0.00| 0.00| 0.00 0.00, _ 0.00
20 | 209| 77, 77 7701 38.50! |2A 13| 4.5 055 0.39] 0.04] i2C| 145, 4 0.69] 0.43] 0.05 081] 009
30 | 208| 76.5] 75! 758! 37.88 |2A 17.5] 5.5[ 1.02| 0.89] 0.10| i2C| 22,5 7.5i 1.71; 2.10| 0.23 299 033
31 | 201 8o e1; 805! 4025 |2C; 155] | 0.75] 0.62| 0.07 0.00; 0.00] 0.00 062/ 007
32 | 20| 75 78i 765 3825 | 0.00| 0.00| 0.00 0.00: 0.00| 0.00 0.00, 0.0
"33 | 208] 77,78, 775, 38.75. | | 0.00! 0.00{ 0.00( | | 0.00. 0.00{ 0.00 0.00 _ 000
3 | 210/ 79, 78 785 39.25 |2A 145! 6.5 068| 0.75| 0.08] :2C: 18 55 1.05 0.94] 0.10 169 0.19
35 | 218| 79 775 782, 39.12’ 0.00{ 0.00| 0.00 i 0.00; 0.00! 0.00 0.00,  0.00
36 | 208| 77, 75.5, 76.2| 38.12 |2A 12| 3| 0.48 0.21] 0.02| i2C. 17 45 0.96! 0.68| 0.07 089 0.10
a7 | 218] 82l 77 75 |2a 17| 55| 0.92] 0.83] 0.09 0.00' 0.00[ 0.00 083; 009
38 | 215| 81, 80 T{2a__20, 7] 1.26] 1.51] 0.17 0.00. 0.00{ 0.00 151] 047
39 | 218] 79! 77.5i 78.2i 39.12¢ | 0.00| 0.00{ 0.00 0.00. 0.00| 0.00 0.00. _ 0.00
40 | 215[ 795! 785 70.0. 39.50' |28 21| 6.5/ 142| 1.55[ 017 0.00: 0.00{ 0.00 1.55: 017
41 | 210] 785! 775 780 39.00 | | 0.00{ 0.00{ 0.00 0.00 _ 0.00
42 | 217| 80 78 790, 3950 [2B 15 4.5 0.72| 0.52| 0.06 i . 052, 006
a3 | 221] 7877, 775, 38.75 |2A 26, 10, 2.25| 3.89| 0.43| i2C, 18. 6. 1.06  1.03] 0.1 492 054
44 [ 21| 78] 79 785 39.25 0.00| 0.00| 0.00 0.00: 0.00{ 0.00 0.00i 0.0
Total | 4652 i 13.6 1.50 6.49! 0.72] | 20.121} 2.2209

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Voluma in mis, E-Energy Absorbad by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple IP| d | h | X Pl d | h | X [ Vol | E | [VBolEBot| AppleViApple E| |Summary

23 | isBj 19! 6 117 5c| 145 4| 0.68] 0.43] 0.05! | 1.58 0.17 330|036

24 0.00 0.00{ 0.00] 0.00. | 0.00| 0.00 116 0.13| {Tray 2

25 | {5Al 135] 25! 058 0,00 0.00, 0.00] | 0.23[ 0.03 023|003 |Weight(kg)! 4.65
26 | 58| 24] 7. 1.86 0.00| 0.00; 0.00{ | 2.23| 0.25 315|035 i

27 | isC| 185{ 55 1.1 0.00{ 0.00; 0.00: | 0.99] 0.1 099] 011 {VolTop | 20.12
28 | 5cl _17] 5! 0.96 0.00{ 0.00! 0.00; | 0.75| 0.08 0.75| __0.08| | Vol Bottom 21.15
29 | isAl 19; B 1.19 0.00| 0.00{ 0.00; | 1.61] 0.18 242 027 Vol Total | 41.27
30 | sB! 155{ 5! 0.80 0.00{ 0.00; 0.00 | 0.62| 0.07 361] 040

31 0.00 0.00{ 0.00! 0.00! | 0.00{ 0.00 0.62| _0.07| {EaTop 2.22
32 0.00 0.00} 0.00! 0.00' | 0.00 0.00 0.00{  0.00| {EaBottom! 233
33 | isA 175] 65 1.00 1.07) 0.12 1.07| __0.12[ iEaTotal | 4.56
34 | I5A 220 8 157 2.14| 0.24 3.83]  0.42

35 0.00 0.00| 0.00 0.00  0.00| iTop Br 21
36 | [5A 21l 75 147 1.82| 0.20 271 030 [BotomBr| 17
37 0.00 0.00| 0.00 083]  0.08| iBr Fruit 19
38 | [5A 18, 65 1.02 1.12| 012 263 029

3 0.00 0.00| 0.00 0.00; _ 0.00

40 | 1sBi 24, 75 187 238 026 | 304 043

41 | ise] 205 6.5 1.37 1.47| 0.16 147 0.16

42 | i5A 175] 6 098 097| 0.11 148 0.18

43 | i8] 17i 5 094 1075008 | 567 063

44 | isBi 20, 65 1.30 00 .| 1.40| 0.15 140! 015

Total ' 0.43' 005 | 21.1] 2.33| | 41.270] 45552

W1-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple pulos Ea Ermrmr Absorbed pules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- N of ind on bottom of apple, Br Fruit-Number
of fruit with one or more brulses. 11.9.93
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Applel Wt | D1 | D2 IDAvI R Pld b | X |Vl E JIPid ] h | X |[Va] E | [VTop ETop
45 | 217| 78 80.5| 792! 39.62 0.00{ 0.00| 0.00| | 0.00; 0.00| 0.00 000 _ 000
46 | 205 77i 81] 79.0f 39.50 0.00| 0.00| 0.00 0.00 0.00| 0.00 000 0.00
47 | 212[ 77| 77] 77.0 38.50) 0.00| 0.00| 0.00 0.00{ 0.00| 0.00 000 o000
48 | 222| 79.5| 79.5] 795! 30.75] |2ai 17.5| 6| 0.98| 0.97| 0.11 0.00; 0.00! 0.00 087 0.1
49 | 207| 78| 79 785; 39.25! |2C; 145| 3.5/ 0.68| 0.37| 0.04| : 0.00. 0.00{ 0.00} 037; 004
s0 | 218| 785| 79! 78.8] 39.38 0.00{ 0.00| 0.00 0.00] 0.00{ 0.00 000, 0.00
51| 215| 77| 79| 780: 39.00; |2A 15 6| 073} 0.72| 0.08| 0.00! 0.00} 0.00 0.72; _ 0.08
52 | 210 77! 77.5| 77.2! 38.62] |2A 215 si 1.53) 1.27| 014 j2c{  12{ 2! 0.47: 0.14] 0.02 141 016
53 | 222| 79, 805, 79.8. 39.88 ! 0.00{ 0.00f 0.00 0.00 0.00{ 0.00 0.00j _ 0.00
“s4 | 211| 755| 81] 782i 39.12) |2A 17| 8| 093 1.31] 0.14 0.00! 0.00{ 0.00 131] 014
55 | 205] 76 80/ 78.0] 39.00; {2A 14| 4.5 0.63] 0.45| 0.05] 2C| 17.5] 4.5: 0.99; 0.72| 0.08 1171 013
56 | 213] 78| 83.5( 80.8] 40.38 0.00{ 0.00| 0.00 0.00; 0.00| 0.00 000, _ 000
57 | 219 80.5; 79, 79.8i 39.88! |2A 115] 4| 0.42| 0.27| 0.03 0.00: 0.00] 0.00 027, 003
58 | 204 77.5| 79.5| 78.5! 39.25| |2B} 185 45| 1.11] 0.81| 0.09| | 0.00! 0.00{ 0.00 081! 009
"s9 | 203| 755! B1] 78.2. 39.12! |2A' 135! 45| 0.59] 0.42| 0.05] : 0.00! 0.00| 0.00 042/ 005
60 | 221| 785! 81 80.2! 4012! |2B] 18| 7.5/ 1.02| 1.33] 0.15 0.00 0.00| 0.00 1331 0.15
61 | 223| 77{ 80.5| 78.8i 39.38 0.00| 0.00| 0.00 0.00! 0.00} 0.00 000/ 0.0
62 | 208] 775! 81, 79.2] 39.62. |2A 115 35| 0.42| 0.23| 0.03] i2C] 17| 6, 0.92} 0.82] 0.10 114 013
63 | 208 BO! 79 79.5. 39.75! |2Bi 225/ 7| 1.63| 1.84| 0.21 0.00! 0.00{ 0.00 184 021
64 | 221 835] 765! B0.0: 40.00. |2A' 10, 4] 031} 0.21] 0.02 0.00! 0.00| 0.00 021] 002
65 | 218| 805/ 77.5) 79.0. 39.50 |2A 21| 7| 1.42| 1.67| 0.18 0.00! 0.00] 0.00 1670 018
“86 | 211| 79! 78 785! 39.25! |2A 135| 35| 0.58] 0.32| 0.04 0.00; 0.00| 0.00 032] _ 0.04
Total | 4693 i 123] 1.36| | 1.78] 020] | 14.065! 1.5524

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetc Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 11.9.93
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Apple [P] d T h | X (Vai E | [P| d | h V Bot|E Bot| _Apple V | Apple E| : Summary

45 i ' 0.00| 0.00 0.00| 000

a6 | /s8] 20 151] 017 151 047 iTray 3

47 | [5A 135 027] 003] | 027|003 |Weightikg): 469
48 | |58l 175 1.16{ 0.13 213 _oz2e| I i T
4 | {sA 13 03 004l T~ 076 Vol Top | 14.06
so | s8] 185 199} 013 | 119 "1 Vol Bottom 18,94
51 | (s8] 15 0.25| 0.03 X Vol Total | 33.01
52 | 58| 205 1.60 0.18 3.01 4

53| 1sB 19 i | 086 009 | 086 00| ‘EaTop 155
54 1.22] 013 253 _EaBottom | 2,09
55 0.00! 0.00 EaTotal | 364
sl 000] 000] | o| {Trey3 ]

57 200 022 TopBr

58 Bottom Br

59 Br Fruit

60 0.05 Tray 4

61 1.26] 0.14 Top Br

62 |1 000] 000 ! Bottom Br

63 234 026 i Br Fruit

64 121] 0.13 i Carton

65 "0.44] 0.05 [ Teper 68
66 0.49| 0.05 Botom Br | 52
Total 18.91 2.09 “Br Fruit 74

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis. E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetc Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Applel Wi | D1iD2 DAV R Pl d | h | X|vVo]| E Pid | h | X]vo| E | |[VTop {ETop
67 | 211 765} 77.5' 77.0; 38.50 0.00| 0.00| 0.00 0.00! 0.00{ 0.00 000, 0.00
68 | 214| 775, 78. 77.8; 38.88 0.00{ 0.00| 0.00 0.00{ 0.00| 0.00 0.00; _ 0.00
69 | 220 78.5, B3 808, 4038, |2A 18.5| 65| 1.07| 1.18| 0.13] {2C; 15| 4 0.70; 0.45| 0.05 164] _ 0.18

201| 79.5; 75.5| 775! 38.75 0.00| 0.00| 0.00 0.00{ 0.00| 0.00 0.00, _ 0.00
71 | 215| 80| 77i 78.5{ 39.25! 0.00| 0.00| 0.00 0.00; 0.00{ 0.00 000, _ 0.00
72 | 212 805 77, 78.8] 39.38 0.00| 0.00| 0.00 0.00 0.00| 0.00 0.00  0.00
73 | 204 7750 77 77.2} 38.62 0.00{ 0.00| 0.00 0.00! 0.00| 0.00 000, _ 0.00
74 | 203| 765! 77| 76.8] 38.38 0.00 0.00| 0.00 0.00{ 0.00| 0.00 0.00, _ 0.00
75 0.00| 0.00| 0.00 0.00 0.00| 0.00 000l 0.00
76 0.00{ 0.00| 0.00 0.00i 0.00| 0.00 000/ 000
77 79, 78.5. 78.8. 39.38 0.00| 0.00[ 0.00 0.00{ 0.00| 0.00 0.00i _ 0.00
78 77.5! 79.0. 39.50 . 0.00{ 0.00] 0.00 0.00' 0.00] 0.00 0.00; _ 0.00
79 78 7821 39.12: 0.00| 0.00( 0.00 0.00; 0.00| 0.00 0.00; _ 0.00
80 81} 805! 40.25 0.00} 0.00 0.00 0.00{ 0.00 0.00{ |...000] 000
81 1 79.5; 80.2! 40.12 0.00{ 0.00{ 0.00 0.00] 0.00| 0.00 000 0.00
82 82.5 : ] 0.00{ 0.00| 0.00 0.00; 0.00| 0.00f | 000, 0.0
83 78 0.00{ 0.00| 0.00 0.00; 0.00{ 0.00 0.00.__ 000
84 78 0.00] 0.00[ 0.00 000! 0.00| 0.00{ | 000, 0.00
85 78 78.0' 39.00! 0.00! 0.00| 0.00 0.00i 0.00| 0.00 000 0.00
86 | 217| 85 _ 80 [ 41.25; 0.00{ 0.00| 0.00 0.00: 0.00| 0.00 000 0.00
87 | 222| 80, 785 0.00| 0.00| 0.00 0.007 0.00| 0.00{ | 000 000
s | 211| 795! 76.5 0.00| 0.00| 0.00 0.00, 0.00| 0.00 0.00,  0.00
Total | 4666 _ 1.18/ 0.13 ! 0.45; 0.05| | 1.6396: 0.1810

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Violume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Appla mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, Battomn Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 11.9.93
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Apple IP| d | h | X [ Vol E | [P] d | h | X | Vol | E | |VBolEBot| AppleV|Apple E| |S y

67 0.00} 0.00! 0.00 0.00{ 0.00! 0.00{ | 0.00| 0.00 000 0.0

68 | i5B| 16, 5 0.83; 0.66! 0.07 0.00{ 0.00/ 0.00] | 0.66| 0.07 066 007 iTray 4

69 | IsB[ 18! 7| 1.02{ 1.22 0.14| |6A 12| 5! 0.45] 0.38} 0.04' | 1.60] 0.18 324|  0.36] |Weight(kg)! 4.67
70 | isAl 165i 5.5! 0.89; 0.78: 0.09 0.00| 0.00} 0.00{ | 0.78] 0.09 078 0.09

71 | |5B] 16, 4; 0.82 0.53 0.06 0.00| 0.00! 0.00/ | 053] 0.0 053 0.06| IVolTop 1.64
72 0.00; 0.00} 0.00 0.00| 0.00{ 0.00i | 0.00| 0.00 000 0.00| Vol Bottom, 14.02
-0 0.00! 0.00} 0.00 0.00{ 0.00| 0.00] | 0.00 0.00 0.00| _ 0.00| iVol Total | 15.66
74 | |5Al 155! 35! 0.79] 0.437 0.05 0.00| 0.00{ 0.00/ | 0.43| 0.05 0.43| 0.5

75 | [5Bl 145{ 45! 0.68] 0.48! 0.05 0.00{ 0.00! 0.00| | 0.48] 0.05 048] 005 0.18
76 | {5B] 15. 45' 0.69; 0.51] 0.06 0.00{ 0.00{ 0.00! | 051} 0.06 051| _ 0.06 1.55
77 | i5A135; 3.5 0.58' 0.32} 0.04 0.00| 0.00{ 0.00{ | 0.32| 0.04 032| 004 1.73
78 | | 0.00; 0.00: 0.00 0.00| 0.00; 0.00{ | 0.00| 0.00 0.00; 0.0

58| 24 8 1.89 257 0.28 0,00} 0.00; 0.00; | 257] 0.28 257|  0.28 :Carton

80 | i5B{ 17| 45 091! 0.67; 0.07 _0.00| 0.00; 0.00{ | 0.67| 0.07 067]  0.07| iWeight(kg): 18.69
81 | iac{ 130 3 053 025 0.03 0.00| 0.00{ 0.00! | 0.25] 0.03 025{ 0.3 ]
82 | isB| 18; 55 1.02 0.93 0.10 0.00{ 0.00j 0.00! | 0.93] 0.10 093] 0.10| VolTop | 59.70
83 | 0.00| 0.00; 0.00 0.00| 0.00{ 0.00; | 0.00| 0.00 000, 0.00| Vol Bottom 54.11
BLABRL M D5 0.8 054 006 0.00 0.00; 000; | 0.34] 0.04 0041 0041 iVl Vol } 11381
85 0.00' 0.00: 0.00 0.00! 0.00; 0.00: | 0.00} 0.00 000, 0.0 |
86 | i5A 21, 8 1.36 193 021 0.00{ 0.00; 0.00; | 1.93| 021 193] 021] | 6.59
87 | I5B| 165, 55 0.87. 0.78] 0.09 0.00[ 0.00; 0.00 | 0.78] 0.09 078 0.09| iE 5.97
88 | [SB 22 45 158  1.22) 0.13 0.00{ 0.00 0.00! | 1.22| 0.13 122|013 12.56
Total 136 1.59 0.38{ 004 | 14.0] 1.55| | 15.660! 1.7285 (Ek Carton ! 110.00

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules. Apple V-Total Bruise Volume on Apple mis, Apple E-Total Enmgywwmedhamumnpplawu Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- N ont of apple. Br Frult-Number
of truit with one or more bruises. 11.9.93
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Appif Wt 1 D3 ID210MA; B | IP  d 18 X LVALE LIPLO LD -3 N Yop | ETop
1| 205{ 795! 795 795, 39.75| |2A o 25| 0.26| 0.10| 0.01| .2C{ 145] &

2 | 200( 765, 79: 778 3888, | | 0.00{ 0.00| 0.00] !
[ 3 | 222l . 0.00 0.00| 0.00| i

4 | 215 12| 3| 0.47| 0.21| 0.02] !

5_| 209/ 755] 78! 76 2A 14| 35/ 064| 035 0.04|

6 | 213 s2| 28. 19, 45| 1.14] 0.86| 0.09

7_| 202 785] 79| 788, 3938 |2A 20, 6| 129| 1.28 0.14

8 | 213|795 771 782 30.12] |2A " 20 65| 1.30] 1.40| 0.15

9 | 202] 77| 795! 782] 39.12 0.00| 0.00| 0.00

10 | 220| 81.5] 79, 80.2] 40.12; 8| 1.84| 2.55| 0.28

11 | 210 74| 805] 77.2,_38.62 0.00| 0.00| 0.00

T12_| 21| 765 7951 780] 3900, | L] S0} G001 aha .00

13 | 217{ 79! B0l 795  39.75 7| 1.48] 1.76| 0.19] ] X

14 | 2n1[ sl 79 B N 1121 1.44] 06| 12CT 225, 6 86 0.

15 | 217| 78.5; 78.5! 25| 0.68{ 0.27| 003} 2C 15| 4 072! 0.46} 0.05 08|
16_| 201| 745] 79 35| 0.51] 0.27] 0.03 0,00 0.00| 0.00
17_| 220 B0 805 ? 2.5 1.33{ 0.64] 0.07 0.00. 0.00 0.00 0
18_| 206| 785, 75 : 55| 1.33] 1.18] 0.13| 2C; 185! 55! 1.13. 1.00| 0.11 218 024
19 | 221|775 77 0.00| 0.00{ 0.00| : 0.00! 0.00! 0.00 000 000
20 | 221| 83 77, : 3.5] 0.66{ 0.37| 0.04] 2C] 17 4 091! 0.60| 0.07 087011
21 | 220 79, 805 7 ; 4| 0.86] 0.56| 0.06] | 0.00 0.00{ 0.00 056 006
22 | 216| 785! 805 9{ 1.85| 2.91| 0.32| '2C! 13.5] 55: 058! 053 0.06 345 038
Total | 4681 ! __ L 16.2| 1.78! | 4911 054] | 21.085' 2.3250

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Appie V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules. Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of appile, Br Frut-Number
of frult with one or more bruises. 16.9.93
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0.66

W-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea- Gnargy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules. Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual b onb of apple, Br Fruit-Number
of fruit with one or more bruises. 16.9.93
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Applel Wi |D1{D2{DAvi R | {P] d | h | X Vol | E Pldih [ X IVl E VTop IETop
‘23 | 212| 80| 77{ 785, 39.25! {2A 18| 5. 1.05| 0.85 0.08 0.00' 0.00| 0.00 085 009
24 | 208 77| 78.5 77.8] 38.88 0.00{ 0.00| 0.00 0.00] 0.00{ 0.00 0.00] 0.0
25 | 206| 81.5] 82) 81.8: 40.88] |2A! 17.5] 7.5/ 0.95| 1.26] 0.14 0.00! 0.00| 0.00 126/ 0.4
26 | 203| 765 78] 77.2! 38.62 0.00! 0.00| 0.00 0.00] 0.00| 0.00 0.00] 0.0
27 | 200 745! 76.5; 755! 37.75 0.00| 0.00{ 0.00 0.00; 0.00| 0.00 0.00 000
28 | 219] 79, s0| 795! 39.75 0.00| 0.00| 0.00 0.00; 0.00| 0.00 0.00, 0.00
29 | 211] 79| 795 792 39.62] |2A 17| 6| 0.92| 0.92| 0.10[ 2B/ 19; 6| 1.16] 1.15] 0.13 206 023
30 | 216| 765! 77| 76.8] 38.38; |2A 11| 4.5 0.40| 0.28| 0.03 0.00! 0.00| 0.00 028 0.03
31 | 219 78] 77| 77.5] 38.75] |2A 18.5| 5.5| 1.12| 0.99] 0.11] i2ci 15 1.88 uzy]
32 | 204| 77.5: 76.51 77.0] 38.50! |2A. 16; 5.5 0.84] 0.74| 0.08 0.74i _ 0.08
33 | 201] 8051 77 6| 1.10] 1.09] 0.12 1090 0412
34 | 212] 77{ 83 o 154| 2.45{ 0.27| i2c| 18 3211 035
a5 | 219] 78 815 0.00{ 0.00| 0.00 0.00. 0.00
36 | 214 77, 77 0.00 0.00] 0.00 000 0.00
a7 | 213] 791 81! 8o, 25| 038! 0.15] 0.02] j2C 165 093 0.10
a8 | 211| 77 76.5! 768} 3838, |2A 14| 4| 0.64| 0.40] 0.04 040 0.04
39 | 220| 785, 81} 79.8! 39.88 0.00| 0.00| 0.00 0.00. 000
40 | 203| 765/ 79 77.8| 38.88] |2A 195 7| 1.24] 1.44] 0.16 148, 016
41 | 201| 765! 81.5] 79.0! 39.50 ] 0.00! 0.00| 0.00 0.00] 000
42 | 207| 785 785 785 3925 |2A 185 55| 1.11| 0.99] 0.11 099 0.1
43 | 201| 775 765! 77.0] 38.50! |2A 14, _ 2| 0.64| 0.21] 0.02 021f 002
44 | 207| 74; 81| 775] 38.75! [2A 12| 3.5 0.47| 0.25{ 0.03 025 003
Total | 4607 i 120/ 1.33 15587, 1.7204
Wi-Welght grams, D 1-D mm (height in tray), D2-Di mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise {refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top ol apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple Joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 16.9.93 -
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Apple [P] d [ h | X [Vvo| E][P][ d N V Bot|E Bot| _Apple V |Apple E] |S Y

2 0.00{ 0.00} 0.00 0.00| 0.00 085 009

24 0.00| 0.00! 0.00 0.00{ 0.00 0.00| _ 000| |Tray 2

25 | {5C| 225! 6, 1.58] 1.65! 0.18 1.65] 0.18 291| 0.32] |Weight(kg)| 461
5A 135! 4 059} 037} 0.04 0.37| 0.04 037|004

27 0.00{ 0.00 0.00 0.00| 0.00 000| 000 iVolTop | 1559

28 0.00} 0.00 0.00 0.00| 0.00 000 0.00| [ Vol Bottom 16.17

29 | |5B| 165; 6 0.87| 0.86; 0.10 0.86| 0.10 293| 032[ |VolTotal | 31.76

30 0.00/ 0.00{ 0.00 0.00| 0.00 028] 003

31 | i5C| 205! 5.5 1.38] 1.24] 0.14 1.24 0.14 312|  034] lEaTop 1.72

32 | I5A 195 6 1.26] 1.22] 0.13 1.22| 0.13 1.96| 022 [EaBotom| 1.78

33 | i5A 25! 8.5{ 204} 298 033 298] 0.33 407|  045[ |EaToml | 351

34 | ise| 185] 5.5 1.08] 099/ 0.11 0.99] 0.11 4.20)  0.45|

35 | [s5Al  19i 55! 1.15] 1.05: 0.12 1.05{ 0.12 105 0412 iTopBr 18

36 | |5A 21, 7 1.48! 1.68} 0.19 1.68] 0.19 1.68] 0.19| |Bottom Br 14

37 | laB] 14 3 0.62 030 0.03 0.30( 0.03 1.22|  0.13| |Br Fruit 17

(38 1 154 178 S 1011 080; 0.00 9801 909 )

39 0.00! 0.00{ 0.00 0.00| 0.00 000/ 000

40 0.00i 0.00; 0.00 0.00| 0.00 144 016

4| ] 0.00_0.00! 0.00 0.00! 0. 0.00{ 0.0

42 | [5A 235! 8 1.80] 245 027 2.45] 027 344 o038

43 | [5A 135, 4.5{ 0.60; 0.42 0.05 0.42| 0.05 063 007

44 | I5A 11.5] 25 0.43} 0.16. 0.02 0.16{ 0.02 041| 005

Total 162 1.78 16.2] 1.78] | 31.759] 3.5054

Wi-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volums top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Boftom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 16.9.93
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Apple] Wi 1 D1 (D2 IDAvi R Lz O I djh | X V]| E
45 | 206| 81.5] 78.5{ 80.0] 40.00 0.00} 0.00 0.00
46 | 203 77]_ 79i 78 28] 24| 65 0.00{ 0.00| 0.00
47 | 203] 78, 19 0.00{ 0.00| 0.00
48 | 2o09| 77.5] 78.5{ 28] 20| 65 0.00} 0.00| 0.00
49 | 211| 80! 81 0.00{ 0.00} 0.00
N i bk Gl 56
51 _| 220 825 77.5] 8C L L, 24/ 6] 184 192] 021
52 | 213| 745! 80 2ci_ 21| 6 0.00} 0.00| 0.00
53 | 219 79l 775 | |2A 155 55 0.00! 0.00| 0.00
54 | 215| 765] 80 0.00] 0.00| 0.00
55 | 209| 745! 80 2A 185| 6 0.00] 0.00| 0.00
56 | 214| 815, 77.5] 7 0.00: 0.00| 0.00
57 | 219 78i 80 2a 17| 55 0.00 0.00| 0.00
58 | 211 5 j2cf 21| s 0.00{ 0.00{ 0.00
59 | 207| 745! 79.5 2A 205/ 7.5 0.00} 0.00{ 0.00
60 | 222| 79! 78 24 17| 5 0.00} 0.00| 0.00
61 | 204 78. 75 0.00{ 0.00| 0.00
62 | 218| 75! 79 0.00! 0.00 0.00
63 | 218} 76.5| B0.5 2A 25 7 0.00; 0.00| 0.00
64 | 210| 785! 755 2A" 23] 75 0.00; 0.00{ 0.00 219 024
65 | 214| 81] 80 2B} 225 7 0.00! 0.00| 0.00 193] 021
66 | 206] 76} 79.5 -, 0.00| 0.00| 0.00 0.00} 0.00| 0.00 0.00! 0,00
Total | 4669 i 18.0| 1.99 1921 0.21] | 19.949! 22018

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Violume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of appie, Botiom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of trult with one or more bruises. 16.9.93
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Apple {P1 d APl d i h V BoyE Bot| Apple V |Apple E| |Summary
45 0.00| 0.00 000 ooof T
46 5B 24 2.40| 0.26 4.48 0.49 Tray 3
47 | |sAl 17 0.83[ 0.09 0.83] 0.09| |Waight(kg)| _4.67
48 | s8] 20 S 152/ 017 | 29| o032 |
49 | |sA 175] . jo097/ 011 | o087] o011 iVolTop | 19.85
50 | isB| 205 1"1.71] 019 1.7 0.18| | Vol Bottom_24.32
51 | {5B] 14 ] 1 0.45] 0,05 262] 029 |Vol Total | 4427
12 _0.18] 0.02 161] _0.18

L a0g 000 069) 008 iEaTop <20

19 096|__0.11] !EaBottom| 268
109 012[ 'EaToal ! 489
Cl 23 ' 161 018 iTray.3
= e 8 R A B
24 412 048] |
246 2.02° 2.90 482|051
17 0.93, 1.01! 0.11 1.76] 019
27 2.95 —-0‘ 3 5
0.00{ 000/ iBc
18 321]  035| !Br|
219]  0.24| |
215 368] 0.1
.0 000  0.00| iBotton
Total 2.68| | 44268| 4.8861| Br Fruit

Wl-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Appie Joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appie joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual b on of apple, Br Fruit-Number
of fruit with one or more bruises. 16.9.93
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Applef Wt | D1 iD2[DAvi R | IPl d | h | X | Vol| E L iPid}h | X 1Vl]|E| |[VTop {ETop
67 | 2070 80, 79, 79.5. 3975 |2BI 11.5| 35| 0.42| 0.23] 0.03 | 1 0.00 0.00{ 0.00 023|003
68 | 216| 78: 80 79.0! 3950 0.00{ 0.00| 0.00 0.00; 0.00, 0.00 000/ 000
69 | 217| 78, 81 795, 39.75 0.00] 0.00[ 0.00 0.00, 0.00| 0.00 0.00{ 000
70 | 213 785 755, 77.0 38.50 0.00| 0.00| 0.00 0.00i 0.00| 0.00 0.00{  0.00
71 | 215| 79, 79, 79.0, 39.50 0.00| 0.00] 0.00 0.00; 0.00 0.00 0.00{ 0.0
72 | 218| 775. 82! 79.8] 39.88 0.00{ 0.00| 0.00 0.00; 0.00{ 0.00 0.00]  0.00
73 | 213| 785! 80.5] 795! 39.75 0.00 0.00| 0.00 0.00 0.00| 0.00 0.00{ _ 0.00
74 | 204| 77.5] 76.5{ 77.0! 38.50 0.00{ 0.00| 0.00 0.00] 0.00| 0.00 0.00 0,00
75 | 201] 72] 76| 74.0: 37.00 0.00| 0.00| 0.00 0.00; 0.00| 0.00 0.00, 000
76 | 211| 76 775, 768  38.38 0.00{ 0.00| 0.00 0.00! 0.00] 0.00 0.00! _ 0.00
77 | 214| 78.5; 80.5! 79.5: 39.75 0.00| 0.00| 0.00 0.00! 0.00| 0.00 0.00] _ 0.00
78 | 217 81 0.00| 0.00| 0.00 0.00: 0.00! 0.00 0.00! _ 0.00
79 | 220 795! 0.00| 0.00| 0.00 0.00! 0.00| 0.00 0.00; _ 0.00
80 | 217 77.5 0.00| 0.00] 0.00 0.00] 0.00| 0.00 0.00i _ 0.00
81 | 221 81 0.00{ 0.00| 0.00 0.00! 0.00| 0.00 0.00. 000
82 | 210 82 0.00| 0.00| 0.00 0.00; 0.00| 0.00 0.00, 000
‘83 | 219| 785! 835 0.00| 0.00| 0.00 0,00’ 0.00} 0.00 000 000
84 | 216 82 8157 4075 | 0.00] 0.00| 0.00 000 0.00/ 000f | 000 000
85 | 221 79.5 "135] 35| 0.57| 0.32| 0.03 ! 0.00{ 0.00] 0.00 032] 003
86 | 208 75.5 0.00| 0.00| 0.00 { 0.00, 0.00] 0.00 0.00; 000
87 | 207| 77, 78 775 38.75 0.00 0.00| 0.00 0.00; 0.00{ 0.00 0.00;  0.00
‘88 | 220! 79.5] 81.5! 805 40.25 0.00| 0.00| 0.00 0.00. 0.00| 0.00 0.00; _ 0.00
Total | 4703 ! ! ! 0.55| 0.06 0! 0 | 0.5456! 0.0602

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of fruit with one or more bruises. 16.9.93
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Apple |P| d h X i Vol | E Pldlh| X |val E V Bot|E Bot| Apple V |Apple E| | Summary
67 0.00; 0.00! 0.00 0.00{ 0.00{ 0.00; | 0.00 0.00 023| 003
68 | |5A 14! 55 0.63; 0.57] 0.06 0.00| 0.00{ 0.00{ | 0.57| 0.06 057] 0.06] |Tray 4
69 | 58] 18 6 1.03] 1.03] 0.1 0.00| 0.00| 0.00[ | 1.03[ 0.11 1.03| _ 0.11| Weight(kg)! 4.70
70 0.00} 0.00} 0.00 0.00| 0.00! 0.00{ | 0.00 0.00 000 0.00
71 | i5A 2050 55 1.35) 1.24] 0.14 0.00{ 0.00{ 0.00; | 1.24] 0.14 1.24]  0.14] Vol Top 0.55
72 0.00 0.00! 0.00 0.00| 0.00i 0.00! | 0.00| 0.00 0.00|  0.00| iVol Bottom_16.61
2 i 0.00; 0.00} 0.00 0.00[ 0.00i 0.00{ | 0.00{ 0.00 0.00[ 0.00| |Vol Total | 17.15
74 | |sAl 20! 6.5} 1.32] 1.40{ 015 0.00| 0.00] 0.00; | 1.40] 0.15 140/ 015
75 | {sA 24, 85 200 277, 031 |sC| 19.5| 8| 1.31] 1.70! 0.19] | 4.47| 0.49 447  0.49] EaTop 0.06|
76 | !5A 18] 5 1.07: 0.85! 009 |5C| 165 5.5| 0.90f 0.78! 0.09i | 1.64| 0.18 164 0.18| [EaBotom! 183
77 | i5A 17 6.5i 0.92! 1.01! 0.11 0.00| 0.00; 0.00; | 1.01] 0.11 1.01]  0.11] iEa Total 1.89
78| ] 0.00. 0.00, 0.00 0.00| 0.00i 0.00{ | 0.00| 0.00 0.00| 000
79 | IsA 20 6 1.28! 1.28! 0.14 0.00| 0.00' 0.00: | 1.28 0.14 1.28] 014 | Carton

0.00{ 0.00: 0.00 0.00| 0.00' 0.00: | 0.00| 0.00 0.00 _0.00| |Weight(kg)] 18.66
81 0.00: 0.00: 0.00 0.00{ 0.00! 0.00; | 0.00| 0.00 0.00]  0.00
82 | 58] 225{ 7| 1.63] 1.94] 0.21 0.00| 0.00] 0.00! | 1.94] 0.21 1.94)  021] VolTop | 57.15
83 0.00. 0.00! 0.00 0.00| 0.00! 0.00; | 0.00{ 0.00 000| 0.00| |Vol Bottom 63.05
84 0.00! 0.00, 0.00 0.00| 0.00; 0.00{ | 0.00| 0.00 000 0.00| Vol Total | 120.20
"85 0.00: 0.00! 0.00 0.00{ 0.00: 0.00: | 0.00| 0.00 032{ 003
86 | i5A 15 5.5; 0.76: 0.65! 0.07 0.00{ 0.00; 0.00/ | 0.65| 0.07 0.65| 007 EaTop 6.31
87 0.00! 0.00{ 0.00 0.00| 0.00; 0.00{ | 0.00] 0.00 000/ 0.00| iEaBottom | 696
88 | {5B| 20i 6.5 1.26! 1.39; 0.15 0.00{ 0.00; 0.00! | 1.39 0.15 139 0.15| iEaTotal | 1327
Total | 1a1! 156 2.49° 0271 | 16.6| 1.83| | 17.153; 1.8932| /Ek Carton | 109.83

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameler mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation). Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brulsing Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinstic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual b onb of apple, Br Frult-Number
of frult with one or more bruises. 16.9.93
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Appie Wi | D1]D2iDA R | [Pl d | h [ X | Vel E TPl d [ h | X Vo] E[Viep]ETop
1| 222| 7751 81] 79.2i 3se2; |28] 11| 35| 038| 0.21] 0.02| i2c 13.5] 3.5 058! 0.32| 0.04 053] 0.06
2 | 208] 78 775 77.8  38.88 0.00{ 0.00| 0.00 0.00; 0.00| 0.00 0.00| _ 0.00
3 | 204] 75! 80; 77.5! 38.75 0.00| 0.00{ 0.00 000} 0.00| 0.00| | 000 0.00
4 | 204|7951 75 77.2} 3sse2] |28/ 22| 7.5/ 1.60| 2.00| 0.22| i | 0.00! 0.00| 0.00 200 022
5 | 222| 78] 79 785 39.25] |2A 23| 6| 1.72| 1.75| 0.19] 12C. 12, 45 046 0.33| 0.04 208 023
6 | 219] 83 75 79.0{ 3950, |2A 155| 5| 0.77| 0.62| 0.07| 0.00i 0.00| 0.00 062, 007
7_| 218 _s2] 805[ 612, 4062] |2A 20| 6| 1.25| 1.27| 0.14 0.00] 00| 0.00] | 1.27( 014
g | 207| 78] 75| 76.5! 38.25] |28 19.5] 5| 1.26] 1.02| 0.11 0.00! 0.00] 0.00 102] 011
9 | 210| 775! 80 78.8 0.00| 0.00| 0.00 0.001 0.00| 0.00 0.00; _ 0.0
10 | 210] 78! 745] 76.2! 2ci 15| 4.5/ 0.7a| 0.52| 0.06 0.00; 0.00{ 0.00 052 0.06
11 | 213] 7651 79; 77.8 2A 275 65| 251| 287| 032] i2Ci 25' 7.5| 2.06i 2.63| 0.29 550 0.61
12 | 204| 755! 805 78.0 39.C 0 0.00{ 0.00| 0.00 0.00, _ 0.00|
13 | 206/ B80! 76 78.0! 39.0 0.00! 0.00| 0.00 000 0.00
14 | 210 81| 77: 79.0; 235 0.00{ 0.00| 0.00 358 040
15 | 203} 775! 79i 7821 16.5 0.00! 0.00| 0.00 071  0.08
16 | 215 83! 78.5] 80.8 245 0.00! 0.00] 0.00) 303, 033
17 | 203| 765} 76.5! 76.5 0.001 0.00{ 0.00 0.00{ _ 0.00
18 | 206 75.5. 78.5. 77.0. 38.50] |2A 205 1.48| 0.16 0.00! 0.00} 0.00 148, 0.16
19 | 217| 755, 7951 775 38.75| |2A 20 1.40| 015 0.00! 0.00{ 0.00 140 0.5
20 | 220 78 78 78.0. 39.00: |2Bi 18 1.34] 0.15 0.00! 0.00] 0.00 134, 015
21 | 218] 83 82 825 4125 |2B; 185 1.29] 0.14 0.00! 0.00] 0.00 129 014
22 | 209| 77.5] 60 78.8] 39.38] |2B 19.5 1.56| 017 0.00| 0.00| 0.00 156 0.17
Total | 4648 246! 2.72 3.28| 0.36| | 27.917; 3.0814

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 16.9.93
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Apple V | Ap
0s3|
000l o
200
2.08
02| 0.7
1.27 A
L
0.52

8.18
o0
000l 000 iTepBr | s
ass , Bo!‘lom 3
2 ol e 2
7.39 Lo
0.00
148)
1.40
134
1.29 0.1
2 156 017
Total : 7.35! 0.81 [ 0 ?35 0.81 35.2721 3.8932

... Summary

ightlkg); _4.65
I

) Vol Top | 2? 92

Vol Bonorn 7.35

Vol Total | 35.27

_iEaTop l._ 308
|_‘EaBottom | 0.81
Ea Total 3.89

i
i
4,

.
i

Wi-Weight grams, D 1-Diameter mm (height In tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in anslnp Appie joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- N of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 16.9.93
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Applel Wt | D1 D2 (D Av Pl a ] h | X|VI]E[ TPl di h X Vo] ET][VIiep ETop
23 | 21a| 77, 84] 805 _40: 0.00{ 0.00( 0.00 1 0.00! 0.00{ 0.00 000 0.00
24 | 207| 765! 78.5. 775 0.00| 0.00| 0.00 ! 0.00; 0.00| 0.00 0.00, 0.0
25 | 210| 785] 80 79.2 0.00] 0.00| 0.00 0.00! 0.00| 0.00 0.00] _ 0.00
26 | 203| 81| 79 800 2A_ 18| 7.5| 1.03| 1.34| 0.15 0.00; 0.00| 0.00 134! 0.5
27 | 21a| 765] 82| 79.2 2A 105] 2 035 0.11] 0.01 0.00! 0.00| 0.00 0.11; 001
28 | 214| 815 77! 79.2 2 20| 55! 1.28] 1.17| 0.13 0.00! 0.00| 0.00 1147 013
29 | 215 78! 805 79.2 2A 18] 7] 1.16] 1.36| 0.15 0.00} 0.00| 0.00 136 0.15
30 | 216] 81] 83 B20 2¢i 21| ss5| 1.37] 1.30] 0.14 0.00; 0.00| 0.00 130! 0.4
a1 | 219 79! B2 2A 0.28| 0.22| 0.02 0.00i 0.00] 0.00 022 002
Ta2 | 219] 78 81 2.02| 2.79{ 031 0.00! 0.00| 0.00 279 031
"33 | 204] 765, 78 0.00{ 0.00| 0.00 0.00: 0.00| 0.00 0.00 000
34 215| 75.5 80 1.741 1.89] 0.21 DDO_D_OO 0(?0 1.89 021
35 | 218| 785 78.5 0.72| 0.72| 0.08 0.00. 0.00] 0.00 072,008
36 | 212| 81 75 "1.51] 0.46] 0.05 0.00! 0.00] 0.00 046 005
a7 | 208| 785! 795 "2.03{ 2.28| 025 0.00! 0.00! 0.00 228 025
ag | 213] 79. 80 0.67| 0.37| 0.04 0.00; 0.00{ 0.00 0.37] 0.04
39 | 215| 7850 77 {0.68 0.18] 0.02 0.00. 0.0} 0.00 018 002
40 | 221| 79 765 951 1.98! 3.25/ 0.36 0.00. 0.00| 0.00 325] 036
a1 | 221| 795 81 3} 053] 0.25| 0.03 0.00' 0.00| 0.00 025 0.03
42 | 211| 80: 805 0.00| 0.00| 0.00 0.00. 0.00{ 0.00 0.00. _ 0.00
43 | 217| 825! 78 0.0} 0.00 0.00 0.00/ 0.00] 0.00 0.00. _ 0.00
“a4 | 218! s0.5] 81 0.00} 0.00| 0.00[ | 0.00. 0.00] 0.00 000, 0.00
Total | 4702 i 17.7] 1.95] t0 0 17.691. 1.9527

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posftion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Battom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more brulses. 16.9.93
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Apple |P| d | h | X [Vol| E | |P| d | h V Bot|E Bot| _Apple V | Apple E| | Summary

23 | |5A 255] 10; 2.07 3.71} 0.41 3.71| 0.41 37| o4t

24 | Isai 225! 70 1.67] 194 0.21 1.94] 0.21 1.94|  021| |Tray 2

25 0.00! 0.00! 0.00 0.00{ 0.00 0.00| _ 0.00| |Weight(kg)i _4.70|
26 | |[5A 175 6} 0.97 0.97! 0.11 097 0.11 230| 025

27 | {5A 195! 35i 1.22; 0.73. 0.08 0.73] 0.08] | 084 009] VolTop | 17.69
28 ' 0.00; 0.00; 0.00 0.00{ 0.00 1.17| 013} Vol Botom 27.04
29 | |5Al 24.5] 105] 1.94] 3.65! 0.40 3.65| 0.40 501| 055 Vol Total | 44.73
30 5A; 20 6i 1.24: 1.27i 0.14 12? 0.14 257 0.28

31 0.00. 0.00; 0.00 000 0001 | 0221 002 iEaTop | 195
32 | {sAl 21} 9i 1.41} 224} 0.25 224/ 025| | 5.04]  056] IEaBottom| 2.98|
33 | ise| 185" 55] 1.12, 089 0.11 0.99( 0.11 099 0.11| {EaTowl | 4.94
34 | IsA 16/ 25 0.83 035 0.04 0.35{ 0.04 224 025

35 | 58| 17.5] 55! 0.99, 0.88] 0.10 0.88 0.10 1.60| _ 0.18] !Top Br 15
36 | i5C{ 13! 4.5 0.55' 0.39: 0.04 0.39) 0.04 085 009 iBotomBr| 16
37 | i5Ci 375, 65 4.73 6.45; 0.71 6.45| 0.71 8.73|  0.96| :Br Fruit 20
38 1 ISAL b1 4 1.00] 068 0.08 0.66] 9.00 e AL

39 0.00: 0.00! 0.00 0.00 0.00 0.18| 0.2

40 | [5A 19 7i 1.18! 1.37! 0.15 1.37] 0.15 462, 051

#1305 0.00. 0.00} 0.00 0.00; 0.00 025 0

42 | isB| 17.5. 55! 0.97' 088 0.10 0.88] 0.10 088 0.10

43 | isBl 16 4 0.52| 0.06 0.52|  0.06

44 0.00| 0.00 0.00| _ 0.00

Total 270! 2.98| | 447311 a9372

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom ot Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in BmmApph jaulls Ea-| Ewwmmed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of ind i b onb of apple, Br Frult-Number
of fruit with one or more bruises. 16.9.93
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Applef Wit | D1 |D2iDAvi R i |Pl d | h | X |Vol|E | jP| d | h _|VTop |ETop
45 | 201| 745! 77.5] 76.0! 3800 | 0.00| 0.00| 0.00 0.00
46 | 214 79! 80; 79.5! 39.75! 0.00] 0.00| 0.00 0.00
47 | 210| 82| 78; 800 4000 | 1 | | 000 0.00| 0.00 0.00
a8 | 221| 84| 81l 825/ 41.25] |2Bi 105 2.5| 0.34| 0.13| 0.01 0.13 01
49 | 209| 78] 80; 79.0! 39.50 0.00] 0.00] 0.00f | | 000 O
50 | 208| 79.5| 77.5! 785 39.25! | 0.00| 0.00| 0.00 000i
“51 | 211] 80.5] 75.5 78.0; 39.00; |2A 145] 5/ 068/ 054/ 006| : | | | 000i 0.00| 0.00| | 054
52 | 204 77| 775 77.2; 3862i | | 0.00| 0.00| 0.00 0.00 0C
53 | 213| 79.5] 80, 79.8! 39.88] |1A 135| 4| 0.58| 0.37] 0.04 037] 0.4
215| 755! 795} 775 38.75 0.00! 0.00| 0.00 0.00{  0.00
55 | 207| 75.5{ 80.5] 78.0; 39.00 0.00| 0.00| 0.00 000/ 000
56 | 214| 765 80} 7821 39.12i | | 0.00| 0.00| 0.00 000, 0.00
57 | 213| 81.5! 80.5! 81.0] 40.50: |2A 21.5| 10| 1.45| 2.68| 0.30| 2C' 18 55 361, 0.40
s8 | 202| 745] 77 75.8. 37.88! |2C 225 6| 1.71| 1.68| 0.18 1.68; 019
“ss | 217| 81.5] 79 802 40.12 |2A 21| 7.5| 1.40{ 1.80| 0.20] 2C_ _19i 7 316 035
60 | 206 77.5| 75.5| 76.5. 38.25' |28, 115 3.5 0.43| 0.23| 0.03 023 003
61 | 211] 805! 80! 80.2 0.00| 0.00| 0.00 0.00 000
62 | 208] 77| 80 785 _l2A 17 5| 0.83] 0.75] 0.08 0| 0.00 075, 0.8
63 | 222] 80 80; 80.0! 40.00{ |2A 14. 0.66| 0.32| 0.04 | 0.00 032i 004
64 | 205 75 80, 77.5 : 0.00| 0.00! 0.00 | 0.00 000 0.00
65 | 220 B0.5, 83; B1.8 0.00{ 0.00| 0.00 0.00 000, 0.00
66 | 214| 77] 795! 782 _ 046} 0.38] 0.04| i2c; 18 5! 1.05! 0.85| 0.09 123, 0.14
Total | 4643 : 8.88| 0.98 i 3.14! 035 12.019' 1.3266

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Brulse mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bmismg Apple joules, El-Ennrgy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- N of individual bruises on bottom of apple, Br Frut-Number
of frult with one or more bruises. 16.9.93
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Apple (P| d |P| d h V BotjE Bot| Apple V|Apple E| { Summary
45 | 0.00| 0.00 000 000
46 0.09] 0.01 0.09] _ 0.01

47

101 04 30y A4

| 48 55 1.23 116 013} | 1.16| 0.13 130 04| |
49 ,..,...‘.-§ 0.87 0.63 0.07] {7} 063 007 063 0.07] Vol
50 8.5! 1.36: 200 0.22] | 200 022| | 200, 0:22] ivol i
51 4 046 029 0.03] 029] 003] | 083, 0.09| Vol Total 1 3831
27] 85 2.44 354 039 1 354] 039 354|039 | !
26|85 218 3.24 0.36] | 0.00{ 000 000, |324] 036/ | 360 040 EaTop | 133
1.12. 0.65 0.7 0.00| 0.00; 000 | 065/ 0.07| | 065/ 007 ‘EaBomomi 20
| "0.00l 0.0 ooor Ti017{ 002] | 0471 002 EaToml | 4.23
pe- 0110081 0170 %

0.00 4.32 ;

000 ~a01 053] Botiom &
0.00 572 063| iBr Fruit
o 023 003]

0.00 388 043

.00 ...075] 008}

0.00] « 3 186} 021| :Br

0.00 0.00, 0.00

114 013
327 036] :Bo
0 0 | 263 290 | 38.312] 4.2287

Total

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy &bsomed in Bruising Applo pulas Ea Enargy Absorbaed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- | onb of apple, Br Fruit-Number
of fruit with one or more bruises. 16.9.93
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Apple LB LPLd L h L X PVl L ELIPL O L0 1 X IV} E | [VYop jETop
67 | : : 0.00| 0.00| 0.00 0.00' 0.00| 0.00 000, 0.00
68 80, 755 0.00{ 0.00{ 0.00 0.00; 0.00| 0.00 000, 0.00
69 | 202| 785! 77 0.00| 0.00| 0.00 0.00! 0.00| 0.00 000, 0.00
70 | 205| 79[ 79.5 0.00| 0.00| 0.00 0.00! 0.00{ 0.00 000, 0.00
71 | 210] 79! 815 0.00 0.00| 0.00 0.00; 0.00| 000| | 000 000
72 | 217| 78.5{ 805 0.00| 0.00| 0.00 0.00! 0.00{ 0.00{ | 000 000
73 | 216| 825} 795 0.00{ 0.00| 0.00 0.00! 0.00{ 0.00 000/ _ 0.00
74 | 216| 76.5; 805 0.00{ 0.00| 0.00 0.00; 0.00| 0.00 0.00. _ 0.00
75 |_210] 795! 80 0.00] 0.00[ 0.00 000/ 0.00| 0.00[ | 000 0.0
76 | 204 745! 80 0.00| 0.00| 0.00 0.00; 0.00| 0.00 000 0.00
77 | 21378 i 0.00| 0.00| 0.00 0.00; 0.00| 0.00 000 0.00
78 | 215 | 0.00{ 0.00/ 0.00 0.00 0.00| 0.00 0.00 000
2120 9901 a.g0; cy 0.00; 0.00| 0.00 000 0.00
80 | 214 0.00| 0.00{ 0.00 0.00; 0.00| 0.00 000 0.00
81 1 214 2 306 0.00/ 0.00{ 0.00 0.00 0.00| 0.00 0.00. 0.00
82 | 218 78.8. 39.38 0.00{ 0.00| 0.00 000 0.00| 0.00 0.00. _ 0.00
83 | 204 79.0] 39.50 0.00| 0.00{ 0.00 0.00 0.00! 0.00 0.00. _ 0.00
84 | 221} 805 79, 79.8, 39.88 L s .0.001 0,001 0.00 0.00, 0.00; 0.00| | 000 0.0
85 | 215] 7¢ 808 4038 |28 115! 25| 041| 0.16| 0.02 0.00: 0.00{ 0.00 0.6 002
86 | 211 80.2 40.12 0.00| 0.00; 0.00 0.00' 0.00] 0.00 0.00:__ 0.00
271 213 .80 79.0: 39.50; | ! 0.00; 9.00: 000 0.00: 0.00} 0.00 .00, _0.00
88 | 216 5: 785 39.25 0.00{ 0.00| 0.00 0.00: 0.00| 0.00 0.00.  0.00|
Total | 4649 i 0.16/ 0.02 o oi | 0.1607{ 0.0177|

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 16.9.93
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Apple IP] d T h | X ivelj E Pl d | h | X | vol! E | |VBot|EBot] Apple V|Apple E] S y
67 0.00 0.00! 0.00 0.00{ 0.00: 0.00{ | 0.00]| 0.00 0.00{ 0.0
68 0.00! 0.00; 0.00 0.00| 0.00{ 0.00 | 0.00] 0.00 0.00[ 000 |Trey 4
69 0.00: 0.00! 0.00 0.00} 0.00: 0.00| | 0.00| 0.00 0.00| 0.00| |Weight(kg)! 4.65
70 0.00! 0.00 0.00 |0.00{ 0.00 0.00{ | 0.00] 0.00 000 0.00
7 0.00: 0.00: 0.00 0.00{ 0.00; 0.00! | 0.00| 0.00 000 000 iVol Top 0.16
72 i 0.00; 0.00! 0.00 0.00{ 0.00; 0.00 | 0.00| 0.00 0.00] 000! iVol Bottom 16.87
73 | isB| 24.5; 65! 1.90; 2.16! 0.24 0.00f 0.00! 0.00] | 2.16] 0.24 216 0.24| iVol Total | 17.03
74 | is8| 185! 45 1.11] 0.81{ 0.09 0.00| 0.00{ 0.00; | 0.81{ 0.09 081 0.09
75 0.00] 0.00 0.00; 000 iEaTop i 0.02
78] :581 205 4.83] 0.53 483 053 EaBofom| 1.86
77| s8] 25 3.00| 0.33 300, 033] !Ea Total 1.88
78 9.00; 0.00; 000} i 0.00 0.00 oo ool .
79 | IsA 24 0.00| 0.00: 0.00! | 2.26| 0.25 226/ _025| iCaron |
80 | i5Bi 16 58| 12| 25/ 0.6 0.18] 0.02: | 0.77| 0.08 0.77| 008 iWeight(kg) 18.64
81 | isB/ 20 0.00{ 0.00: 0.00; | 1.51| 0.17 151 017
82 1 0.00, 000 000 VolTop ! 57.79
83 0.00j 0.00| ;Vol Bottom 77.56
84 000{ 0.00{ {Vol Total | 135.35
85 | i5B| 15.5 100! 012 g
86 000 000 iEaTop | 6.3
87 | [aB] 17 0.60| 0.07 060| _ 0.07| EaBottom| 8.56
88 ; 0.00| 0.00 000; 000| iEaTolal i 14.94
Total 167 1.84 0.18' 0.02' | 16.9] 1.86! | 17.031] 1.8798] 'Ek Carton | 109.73

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diamaeter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Battom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 16.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 7

Appl Wi [ D1] D2 [DAV] R d [ h | X [V Pl @ | h | X [Va[ ET[Vien E
"1 | 208] 77| 80| 78.5] 39.25 105 4 |2c! 22| 851157} 2.29 252

2 | 212| 79| 78! 78.5] 3925 13 55 Ti2C{ 14| 5| 063] 0.51 1.00

3 | 214] 81| 82| 81.5] 40.75] 22| 85 2c! 10| _35i 031] 0.17 2.45

4 | 208 77[ 8] 70.0{ 39.50 23] 8 0.00{ 0.00 234 0.26
5 | 213| 765! 81.5; 79.0. 39.50' |2B; 28| 8 0.00{ 0.00| 0.00 360 0.
6 | 219] sol 78! 79.0, 39.50] |2A 235| 95| 1.79 0.00; 0.00| 0.00 2.98;

7_| 217} 76| 80; 780, 38.00] |2N 27.5] 10| 250 4.37) 0.00; 0.0} 0.00 o

8 | 216] 77| 80i 78.5] 39.25! [2A 215] 8| : 0.00{ 0.00| 0. 2.04

9 | 220| 80| 7e; 79.0{ 39.50] |2A 23| 8 o 0.00! 0.00| 0.C 234,

10 | 220{ 78! 83i B0.5; 4025 |2Al 205| 7.5 2C; 14.5] 5 0.66] 0.54 2.26!

11 | 216| 795] 78 78.8] 39.38| |2A 255| 9.5 2c| 195! 8 520,

12 | 219] 79; 77.5! 78.2 0.0 000
13 | 222 77| 835! BO.2 45| 053 0.39

14 | 217| 78 83; 80.5 65 K

15 | 217| 77| 82; 795 8.5 7 29:

16 | 214] 79| 79.5; 79.2 1 2C| 155 6 0.77] 0.77] 0.08 6.37

17 | 204] 76| 76.5] 76.2 7 0.00{ 0.00] 0.00 1.45

18 | 220| 80| 78: 79.0: 39.50i |2A 7.5 0.00} 0.00| 0.00 1.81

19 | 218 795/ 79i 79.2! 3962! |2A 13 0.00 0.00| 0.00 0.04

20 | 207| 75| 795; 77.2; 3862 |2A 155 6 0.00{ 0.00| 0.00 077

21 | 216| 77{ 79: 780, 39.00; [2A 21| 85 0.00_ 0.00] 0.00 2.19____”
22 | 203| 74| 785 762 38121 [2A 17| 55 0.09 0.00, 0.00| 0.00 0.83; _ 0.09
Total | 4719 426! 4.71 5.97| 0.66] | 48.611: 53655

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, AppleVYolaanmVolumamApplomh.Appr-Tow Ewwmmammwmm. El Enﬂgylbsubodpules Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- N Individual on of apple, Br Fruit-Number
of frult with one or more bruises. 21.9.93
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Apple | P| d Pl d | h V Bol[E Bot| _ Apple V | Apple E| i Summary
1 5Bl 205 1.13| 013 365] 040
2 5B{ 23! 2.03| 0.22 304] 034] iTray 1
3 5A 10 |.9.10{ 0.01 _iWeight(kg)! 4.72
4 0.00| 0.00 AR
5 ] EVQI Top | 48.61
6 i _“_ Vol Bottom! 17.72
7 | IsA Vol Total | 66.33
: o
T S _iEaTop | 537
10 ) 14 _iEaBottom | 1.96
_11 ] isB| 31 |__954] 105 EaToal | 7.32
12 e i ' 000, 000 |
13 | isBi 15 103 o1 iTopmr |27
W [T T 146|016 ‘Botom Bri 10
15| isB| 200 7,128 151:017] | | | | 0.00| 000 000 | 1.51] 017 1 asol 042] iBrFruit | 21
16 | js8] 285 1132 125
17 | isB| 22 330 036
18 181] 020 -
19 N A —
20 0.00[ 0.00 0.77] 0.8
21 0.00| 0.00 210; 023}
2 0.00{ 0.00 0.83] 009
Total 17.7) 1.96| | 66.333| 7.3215

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
charl) d-Depth of Bruisa mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom ot
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of appie, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 7

Appe Wt [D1iD2DAvi R i Pl d | h | X |Vo|E] iPidih]|X]/|Vol]E]VIiep ETop
23 | 201| 745! 74.5! 745, 3725 |2A 23| 85| 182| 253| 0.28 ‘ 000 0.00{ 0.00 253 028
24 | 212[ 73/ 805 768 3838, |2A 23] 7| 176| 2.04] 0.23 i 0.00, 0.00| 0.00 204 023
25 | 200 76, 77t 765, 3825, |2A 225| 8.5| 1.69| 2.41| 0.27 0.00{ 0.00| 0.00 241, 027
26 | 219 75! 775 7621 38.12] [2A 24| 7.5| 1.94| 2.41| 027 0.00! 0.00| 0.00 241 027
27 | 217| 78| 81! 795| 39.75. |2B; 24, 8.5 1.85| 2.73| 030] [20' 15, 6; 0.71; 0.72| 0.08 3.45 038
28 | 208] 76/ 79 775 3875 0.00| 0.00{ 0.00 0.00; 0.00| 0.00 0.00. 000
29 | 212| 815 74 778, 38.88, |2A 23| 9.5 1.74| 2.86 0.32 0.00{ 0.00| 0.00 286; 032
“a0 | 211| 705! 79, 7921 3962 |28 17| 6l 0.92| 0.92| 0.10 0.00| 0.00| 0.00 092 010
31 | 206| 795/ 73.5; 765, 38.25| |2A 24| 7.7| 1.93] 2.48| 027 i2C, 135 290 032
32 | 219 811 81} 81.0! 4050! [2B. 25| 8] 1.98| 2.78| 031 278 031
33 | 218] 79 77, 780 3900 |2C] 165| 6| 0.88| 0.87| 0.10 087, 0.10
34 | 204] 77] B0 785 39.25, |2A 24l 6.5 1.88| 2.08] 023| i2C! 18 276 031
35 | 217| 785! 80 79.2) 39.62] |2A 14| 5{ 0.62| 0.51| 0.06 051 006
2017751 765 7701 d8.50] [28] 19] 65 1.19| 1.26] 014 126, 0.4

218 785! 78.5: 785! 39.25! |2A 255 8! 213 2.92] 0.32 292 032

212| 755 77.5 765 3825 |2A 18, 5.5| 1.07| 0.94| 0.10] i2C, 20 2340 026

203 '76.5. 76.8 38.38 0.00| 0.00| 0.00 000 000

214 795 3975 |2A 19] 6| 1.15] 1.15] 0.13 115 013

218 L 782 128 21| 65 1.47] 1.561 017 1561 0.17

210 2B 205! 6 1.36] 1.35! 0.15 _ 0.00; 0.00 135 0.5

203 2A__11] 3l 039] 0.18] 002] 2C.__10 25 12| 0.01 030003

| 217 0.00| 0.00{ 0.00; ! 00| 0.00 000 0.00
Total | 4647 3401 3750 335! 037| | 37.329' 4.1202

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volumae equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of frult with one or more bruises. 21.9.83
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Apple IP| d | h | X iVol| E Pl d | h | X [Vol| E | |VBotlEBot] AppleV|Apple E| |Summary
23 | i5A 18.5/ 6.5; 1.17! 1.20. 0.13] |5C| 11.5] 4| 0.45] 0.27; 0,03 | 1.47] 0.16| | 4.00] 0.44
24 | i5A 17.5{ 7] 1.011 1.17] 0.13 .00[ 0.00; 0. 1.17| 013 321] 035] |Tray 2
25 0.00 0.00! 0.00 .00] 0,00 0. 0.00| 0.00 241) 0.27| |Weighi(kg)| 4.65
26 0.00: 0.00: 0.00 .00| 0.00; 0. 0.00| 0.00 241|027
27 | [5Ci 17, 55: 0.92! 0.83; 0.09 0.09 428] 047] VolTop | 37.33
28 0.00: 0.00; 0.00 0.00 0.00|  0.00| | Vol Bottom: 18.67
29 | i5Bi 23, 7.5. 1.74 2.19' 0.24 0.24 506| 056/ |Vol Total | 56.00
5C| 17/ 4 0.92i 0.60 0.07 0.07 152|017
5C| 165! 6 0.90: 0.87. 0.10 0.10 377 042| {EaTop

5A 18] 7.5, 1.01 133 0.15] |5C| 165 ~0.85| 0.701 0. 03] 0.22 482/ 053] {Ea Bottom
5C! 19.5. 6.5 1.24 1.33 0.15 0.15 219] _ 024| |Ea Total
5A° 18: 6 1.05; 1.03! 0.11

| 0.11 379| 042
5B 20.5{ 8 1.35: 1.86! 0.20 | 0.20 2.36]  0.26] |TopBr 24

glalgiels
|

36 0.00; 0.00: 0.00 0.00 1261 _0.14] |BottomBr| 17
37 5A 16 5, 0.82; 0.66; 0.07] |5C 23 0.27 533 0.5? Br Fruit 20
38 | i5Bj 20.5; S; 1.40; 1.14. 0.13 | 0.13 348| 038
39 : 0.00 0.00 000 _ 0.00
B .00 )1 0.00 115 013
41 : i 0.00 0.00 1.56 0.17
42 5D 15; 3 i 0.04 0.04 1. ?’0 0.19
. L. : ,.0.00 0.00 030 003
44 | isAl 185] 7.5 1.1} 1.41. 0.16 0.16 141] 016
Total i ' 16.0 1.76 2.06| | 56.002] 6.1812!

W\-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tu\r} D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (reler
chart) d-Depth of Bruise mm, h-Heigh! of Bruise mm, X-demived (reler Bruise V. quation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-| BNManumnBoﬂornoprpia mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruumg Apple ]oulss Ea—Ensrgy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, Botiom Br- Number of & on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 21.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 7

Apple) Wi [ D1 | D2 DAV, R Pi d | h Pl d [ h | X |Vol| E | [VTop !ETop_
45| 200 7650 76 762] 3s12! | | | | 0.00{ 0.00| 0.00| ] 0.00i 0.00| 0.00 0.00i _ 0.00
46 | 21a| 795! 75 772 21| 65 0.00j 0.00| 0.00 155 047
47 78. 5. 78.2: 23 7 0.00{ 0.00| 0.00 204, 022
48 ! 17.5| 65 . 0.00! 0.00| 0.00 1.06] 012
49 0.00! 0.00| 0.00 101 o1
gt T T
51 0.00: 0.00| 0.00 042 005
52 0.00/ 0.00| 0.00 205 023
53 51761 ;.21 154/ 1.77] 0.20 000f 0.00| 000/ | 177, 020
T e — R T 0 000, 0001000 S
55 0.00| 0.00| 0.00 093 _ 0.10
56 0.00! 0.00{ 0.00 000 0.00
57 0.00! 0.00{ 0.00 075, 008
58 0.00! 0.00| 0.00 2017 022
59 0.00! 0.00{ 0.00 325 036
60 0.00 0.00| 0.00 172 019
61 0.00¢ 0.00| 0.00 0.00]  0.00
62 0.00; 0.001 0.00 082: 0.0
63 |81l 785° 3925 |2A 82| 0.59| 0. 0.00! 0.00{ 0.00 0.59° 007
64 | 202 765! 79 77.8. 3888 | 0.00| 0.00{ 0.00; | | 0.00: 0.00] 0.00 0.000 _ 0.00
65| 208|815 77 792 3962, |2A 18| 5| 104 0.85] 0.08] 2Ci 14| 45 062 045] 0.05 129 014
66 | 220 76 0.00| 0.00{ 0.00 0.00: 0.00| 0.00 0.00.  0.00
Total | 4672 1 23.7i 2.61 ] 045/ 0.05] | 24.119! 2.6621

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer

charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appls mls Appbn E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- N of bruises on top of apple, Bottom Br- Number of individual bruises on bottom of appie, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Apple [PL d i W | X jVaE Hia 8 W Y BonE Bot] Apple ¥ IAPois £ iSummary
45 1.02| 0.11 102, 011
46 Cl__ 0.82| 0.09 237] _026| |Tray3 |
97 uluff8 113[ 0.12| [ 316] 035 [Weighi(kg) _4.67
48 | | ' !

491 .i5¢] 195; 65 Vol Top | 2412
50 | i ! Vol Bottom 16.09
St 4 ¢ |t :1000: 000 000 | | ) Vol Total | 40.21

52 0.00{ 0.000 0.001 e Sk o O

) 0.00 0.00] “oze| EaTep | 26

.85 215 0.24| (EaBotom! 1.78

55 56! ‘EaTotal | 4.44
LR [Tray 3§

s 18 MY

% i
oM e, ML/ 5 0. 5 R N
61 038! 0.04| iTopBr | 1
o2 9.00 LA O 116] _ 013| [Bottom Br{ 8

_83 000; 0.00 0.00i | 0.27| 0.03 086 009 |Br Fruil 9
64 0.00/ 0.00. 0.00i | 0.00/ 0.00 000, 000| |Carton |
65 0.00{ 0.00 0.00] | 0.17| 0.02 147] 016 iTopBr | 70
66 4 6 0.00 1.44| 0.16 1.44]  0.16] iBottom Br| 51

Total | § T "1158i175 “0271 0030 | 16.4] 1.78] | 40210} 44362 B Frit | 70

Wi-Welght grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom o
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising A.pp!epules En Energy Absorbed joules, Ek Carnon-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of ir | ont of apple, Br Frul-Number
of fruit with one or more bruises. 21.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 7

Apple] WL |D1]D2DAv| R [ [Pl d | h | X [Vol| E[TPI d i h | X]Vol|E] [VIop jETop
67 | 212| 79.5{ 795! 79.5i 3975 0.00{ 0.00! 0.00| 0.00! 0.00] 0.00 0.00
68 | 216| 77.5] 80j 788! 39.38, 0.00{ 0.00! 0.00] ! 0.00{ 0.00! 0.00 0.00
69 | 207| 80.5] 79, 79.8 39.88 0.00] 0.00{ 0.00] | 0.00i 0.00] 0.00 0.00
70 | 215 785 79; 78.8! 39.38 0.00} 0.00| 0.00| i 0.00{ 0.00] 0.00 0.00
71 | 209 76! 77.5: 768 38.38] 0.00| 0.00{ 0.00 0.00! 0.00{ 0.00 0.00
72 | 220 82 79 2A 135] 3.5 0.57| 0.32| 0.04| 0.00! 0.00{ 0.00 0.04
73 | 218] 795 825 0.00{ 0.00| 0.00 0.00! 0.00] 0.00 0.00
74 | 202| 76l 781 7 0.00{ 0.00{ 0.00 0.00! 0.00{ 0.00 0.00
75 | 212| 76.5] 77.5 0.00| 0.00| 0.00| | 0.00 0.00{ 0.00 0.00
76 | 221| 805! 77.5 0.00{ 0.00{ 0.00f ! 0.00! 0.00| 0.00 0.00
77 | 218] 815! 78.5 0.00{ 0.00{ 0.00| | 0.00: 0.00{ 0.00 0.00
78 | 207| 78 78.5] 10.00i 0.00] 0.00| ! 0.00} 0.00{ 0.00 0.00
79 | 215] 79 78 i 0.00 0.00i 0.00| : 0.00 0.00| 0.00 0.00

210 79 795 ’ 0.00 0.00; 0.00 0.0
‘81 | 222| 7851 785 0.00} 0.00{ 0.00 0.00

218 B0 B1.5{ 0.00; 0.00{ 0.00 0.00
83 | 220 771 79 0.00; 0.00{ 0.00 0.00
84 | 212| 77; 00 785, 39.25| : 00} . 0.00; 0.00: 0.0} 0.00

216! 78 795  78.8' 39.38 0.00{ 0.00! 0.00! | 0.00{ 0.00{ 0.00 0.00
86 | 206, 775, 79 78.2, 39.12 0.00{ 0.00} 0.00| 0.00; 0.00| 0.00 00 0.00
87 | 208! 765 80 78.2: 39.12) 0.00; 0.00| 0.00 0.00; 0.00] 0.00 0.00
88 | 217|770 81i 79.0] 39.50' 0.00{ 0.00| 0.00 0.00! 0.00| 0.00 0.00
Total | 4711 i 032! 0.04] of ol | 03172 0.0350

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Violume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br-N of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 21.9.93

88.7/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 7

Apple |P| d - | E Pi d h _IV Bot|E Bot| Apple V |Apple E| |Summary

67 | i5C| 215 1.26] 0.14 1.26] 0.4

68 0.00| 0.00 000 000 !Tray 4

69 0.00| 0.00 0.00/ _ 0.00| |Weight(kg)| _4.71
70 | iscl 11 0.12] 0.01 012! 001

71 10.00| 0.00 0.00, _0.00| Vol Top 0.32
72 0.00 0.32 0.04] Vol Bottom  7.09]
73 0.00 0.00{ 000| {Vol Total | 7.41
74 0.00 000/ 0.00| |

75 000/ 000 EaTop | 004
76 0.00]  0.00| iEaBotom| 0.78
77 | i5Al 225 153 0.17| iEa Total 0.82
78 0oo] ooof | 1 5
79 | IsA 155 scl 18 1.72]  0.19| : Carton e
80 | i5C| 17.5 0.64] 0.07| |Weight(kg)! 18.75
o e i A ke
82 0.00;  0.00| iVol Top | 110.3¢
83 0.00/ _ 0.00| iVol Bottom 59.58
84 000 000| iVol Total | 169.95
85 | i5A' 11.5. 019! 002 |

86 000, 000| !EaTop

87 0, 0.0 0.00 0| _:Ea Bottom

88 _| (58| 21.5] 65 1.49 163 0.18 1.63| 0.18 1.63] 0.18| iEa Total ; J
Total ] 76.06 0.67 709! 0.78] | 7.4056! 0.8174| Ek Carton : 110.36

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual brui on top of appie, Bottom Br- Number of individual brulses on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 21.9.93
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Apple Wi IDYLD2I0AvE B 1 APL 4 { R L X IV E LIPS I B X W E LI ] el
1 | 212| 77.5! 80.5! 79.0 39.50] |2Ci 18.5] 5.5 1.10 0.99| 0.11 0.00/ 0.00| 0.00 099 0.1
2 | 216| 805, 79! 798' 3988, [2C! 24| 6l 185] 1.92] 0.21 0.00! 0.00| 0.00 1927 021
3 | 203| 76 80 78.0, 39.00 [ 0.00| 0.00] 0.00 '0.00! 0.00| 0.00 0.00i 000
4 | 203/ 7751 755! 76.5] 38.25 | 0.00{ 0.00| 0.00 0.00; 0.00| 0.00 000, 0.00
5 | 218] B0 745; 77.2| 38.62] |2A 13| 3| 0.55| 0.25| 0.03] 2C| 155, _ 5; 0.79; 0.62| 0.07 087| 0.10
6 | 215| 77 82 795! 39.75! | 0.00| 0.00| 0.00] ! 0.00i 0.00| 0.00 000, _ 0.00
7_| 205/ 79 765 778 3688 |24 125| 55[051| 046 005| 2C. 22 8 159 214} 024| | 2611 029
8 | 208] 77\ 70 780. 39.00, |28 10{ _ 2! 032| 0.10| 0.01| i2Ci 21.5] 8 1511 204] 023 214 0.24

.9 _| 2201 80, b4| 820; 41.00: j2A 16 S| 0.79] 0.66| 0.07) 0.00{ 0.00} 0.00 066, 007
10 | 216| 80 775 78.8] 39.38] |2A° 18| 7| 1.04| 123| 0.14| '2¢i 16! _ 7i 0.82i 099] 0.11 222! 024
11 | 207| 77.5] 8051 79.0, 39.50: |2A 18] 5| 1.04] 0.85| 0.09 0.00: 0.00| 0.00 085 009
12 | 220| 81.5| 80.5{ 81.0] 40.50! |2C' 235| 8.5 1.74] 2.61| 0.29 0.00 0.00| 0.00 261, 029
13 | 211 78] e0i 79.0i 39.50; |2C. 255| 7.5 2.11| 2.74] 0.30 0.00; 0.00| 0.00 274, 030

14 | 215 795 76 788; 3938  |2A 155| 55| 0.77| 0.69] 0.08] 2c, 20 7.5 1.29; 1.64| 0.18 23, 026
15 | 209] 81.5! 815 B1.5. 40.75! j2C: 225! 8.5} 1.58| 2.38| 0.26] | 0.00; 0.00; 0.00 238 026
16 | 205| 775, 77, 772, 38.62 |2C. 22| 7.5| 1.60| 2.00| 0.22 | 0.00 0.00] 0.00 200 022
17 | 220| 755! 79 77.2. 38.62 |2A 1551 4| 0.79] 0.49] 0.05 0.00{ 0.00] 0.00 049 0.05
16 | 2220 84l 815 828] 41380 |2C 22| ol 149] 244] 027 0.00; 0001 0.00; | 244] 027
19 | 217{ 7851 78: 78.2. 39.12! |2Ci 205 6.5, 1.37| 1.47| 0.16 0.00: 0.00| 0.00 1470 0416
20 | 215| @1 78.5i 79.8: 39.88] !2C: 19.5; 7| 1.21] 1.44| 0.16 0.00 noolwqg'g 144) 016
21 | 218| 825! 79.5: 81.0. 4050 |2A 14| 5! 0.61] 0.50 0.06] .2C: 125, 4 049: 031] 0.03 082 009
22 | 211| 795! 78.5{ 79.0. 39.50 0.00| 0.00| 0.00} : 0.00: 0.00| 0.00 0.00| 0.0

Total | 4686 : 23.2| 2561 | 7.75! 0.85| | 30.961! 3.4173

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Pl d | h | X | Vo! E | |[VBoEBot| AppleViAppieE| |Summary |
~0.00| 0.00, 000! | 023/ 003] | 1220 013 i
0.00| 000 000" 1000|000 | 192] 021 iTray1 |

|| o0oj 0.00i 000" | 000[ 0.00, [ 0.00] 0.00] |Weighttkg)| 4.9
B 000! 0.00. 000 | _oo0i__ooof | |
000! 000 0.00 | 087;  0.10[ iVolTop | 30.96
0.00{ 0.00° 0.00;_ 000; 000 :Vol Bottom  5.12
0.00{ 0.00! ooo. | 261] 0.29] Vol Total | 36.08
- | 0.00{ | 000} 000] | T g
i I 066|007 iEaTop | 342
e 346! 038 :EaBotiom| 0.57
S 085/  0.09] 'Ea Total 3.98
______ 407]  045] L
i 306, 034 TopBr | 24
K i~ 233 026 BotomBr! 7
238'  0.26] :Br Frui 19
200/ 022
049 005
244 027
1470~ 0.8
200 022
1530 017
Total| i | ' i 512 0.57 0 o 1542) 057 | 36.083 39327

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kmnetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 8

Applej Wt 1.4 ¢ |61 xlval E 1 VT BV
"23°| 203 I 0.00 0.00] 0.00 0.40;  0.04
24 | 221 155 15 101011
25 | 213 000, 0.0
26 | 218 059 0.6
27 | 205 o 188 999
28 | 220 0.00, _ 0.00
29 | 206 215| 8| 1.53] 2.05| 0.23 ~ 205,023
30 | 218 175! 02| 1.01] 0.11 1.01]__ 0.1
31 | 212 20] 5| 1.29] 1.07| 0.12 107012
32 | 219 25| 9| 0.02] 0.40( 0.04| i2c! 95 058, 0.07
33 [ 219 0.00| 0.00] 0.00 000 000
3 | 212 0.00| 0.00{ 0.00] _ 00 000] 0.00| | 000 000
35 | 219 22 5 1.53] 1.33] 0.15{ 2C{ 20 6 1.26. 128] 0.14 260 029
36 | 207 : 0.00| 0.00| 0.00 0.00. 0.00| 0.00 0.00
37 1 214l 770 81l 790 39.50. [2A 145! 5! 067| 0.54; 0.06 0.00' 0.00| 0.00 0.06
38 | 205| 76 765 762 38.12i |2A 23) 10| 1.78| 3.06| 0.34 0.34
35 | 20| 75 795! 77.2] 3862 0.00{ 0.00| 0.00 0.00
%0 | 207 745/ 79: 768, 38.38 |2A 32.5| 95| 3.61| 6.05| 067| i2Ci 16 075
41| 21878 80 790, 39.50 0.00| 0.00{ 0.00 0.00
a2 | 211] 79 78 785 3925, |2A 18, 45| 1.05/ 0.76| 0.08 0767 0.08
43 | 213] 79, 79 790, 39.50: |2A 12| _ 2| 0.46| 0.14] 0.02 _|_o0ia__o02
a4 | 215| 765, 79.5. 78.0 _39.00 0.00{ 0.00| 0.00 000, 0.00
Total | 4680 i ! i 196! 2.16 22.296° 24609

Wi-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, Fl-lﬂadius mm, P-Position of Bruise (l:ulsr
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joulaes, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of Individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Apple (P} d Pl d h X | Vol | E V Bot|E Bot| Apple V |Apple E| |Summary

23 | isA 0.00{ 0.00{ 000! | 1.50| 0.17| | 1.90| o021

24 | |SA 0.00| 0.00{ 0.00{ | 3.51] 0.39 452 050 iTray 2

25 0.00| 0.00; 0.00; | 0.00| 0.00 0.00|  000| iWeighi(kg)! 4.68
26 | |5A 0.00| 0.00; 0.00! | 1.94| 0.21 253 028

27 | I5A 0.00| 0.00' 0.00/ | 0.87| 0.10 254] 028 {VolTop | 2230
28 0.00 0.00[  0.00| |Vol Bottom 3271
29| 1 | 1 oo 0.00| | 20| 023| Vol Total | 55.01
30 | jsA 29 0.33 3.98

31 | |58 0.12 2.19]

32 5A 023 272

33| [SA_ 20, 7} 1 047] 1 151

34 | |5A 19 i 0.15 1.36

as | sl 235 4.88

36 | i5A 1.26

37 | isB i 1es|

38 | IsA | 007/ | 373 0

39 0.00 0.00! _ 0.00

0 | [sa T T T TR A R -
41| 5B 0.07 065 o007| : |
42 | isB 0.14 202| 022 |

43 ] isA 0.21 201 022[ | i
44 | i5A 0.30 269 _ 0.30 i3
Total 361| | 55.010! 6.0718 i

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on b of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Appiel Wi | D11D2|DAvi R ! IPi d | h fPi Al N VIop |ETop
45 | 219] 80, 81.5] 808 4038 000 000
46 | 222| 825, 76 79.2] 3962, 000 000
47 | 214] 805 785 795 3975, 2c| 17.5] 55 088 010
a8 | 212| 785! 78' 782} 39921 | | 000 000
a9 | 220| 825] 81 818 4088] |2A 225/ 7| 158)182{ 021 : | | | 182 o21
50 | 213| 775, 785 780; 39.00; | ! 000 000
51 | 212] 775( 785! 78.0, ] 047, 005
52 | 222 78, 785, 782 000 000

213| 825] 76.5| 795

218 7751 78' 778

220] ¢ B‘l. 79 80.0: 40.00;

52

53

54

55 -
56 | 206| 805 79 798 39.88
-t

58

59

60

213, 775) 765 _77.0 3850 |2A 19 5 1.19| 0.96] 0.11| 2] 17
211 76 78 77.0. 3850 0.00| 0.00| 0.00| |

211[ 775 78' 778 3888 [2C| 23! 6.6 1.74] 1.92 0.21] |

206] 77, 77 770, 3359:_ 2A__ 16| 5| 084 066 0.07] | |

61 | 2131 76, 76 760 3800, |2A 12 3’ 48| 021} 002] | | | _ .

62 | 205| 77.5! 76 768 3838 | 0.00 0.00| 0.00] | 1 000, ooo; 000/ | 000 000
83 | 212|787 79) 785 3925 [2C_ 20| 6 1.30| 1.28] 0.14 | 1 0.00. 0.00; 000 | 128 0.14
64 | 219] 76 _ 85 B0.5 4025 | | 10.00{ 0.00] 0.00] | 0.00 000 000
65 | 207 77 78 775 3875 |2A 215 6| 1.52] 1.51 0.17] | 151 047
66 | 201| 785! 79. 78.8° 3933 2A__ 15, 5 0.72| 058} 0.06 | {000 000 000 | 058 006
Total | 4689 = - ! ! 9.52 1.05] {i1.80i 020! | 11.323' 1.2a97

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (wixdth in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis. E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple. Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 21.9.93
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Mle jPld bl XjYIlLEL Pl 1l h | X 1Voli E | |VDOlEBotl AppleV |Apple €} iSummary | |
000| 0.00 0.06 | 0.00] 6.00[ ] 000 0.00| |
0.00{ 0,00 0.00{ | 0.00| 0.00 0.00| 000 |Tray 3 _
.. |000j 000 000 | 115013} | 203 022 |Weightiko)| 469
1000, 0.00' 0.00! | 0.00| 0.00 000, 0.00 -
SC|_14| 5| 060 050 0.06] | 0.73| 0.08| | 265] 028 IVoiTop | 1132
0.00{ 0.00. 000, | 1.84] 020 | 18] 020{ !vol Botom 17.45
0.00 uoo oooﬂ 0.00{ 0.00 047| 005| iVol Total | 28.77
0.63] 0.07 063 007| | —
029/ 003| | 028 003 EaTop [ 125
0.00| 0.00 000, 000 :EaBottom! 1.83
209 023 | 209 023 EaToal | 3.8
0.00| 0.00 000 000 |Tray3 |
531 0.59 719;  079| iTopE
097] 01| | 097] 011] iBotom Bri 1
0 0.83| 0.09 2.75 0.30| il |Br Fruit
—_— i ] 000 000f | 066/ 007 Tray 4 B
|16 03| 1 137 - u15_.'ropBr N
g 0.00| 0.00f ! 000] L b {Bottom Bri 18
0.29] 0.03 1.58 0.17 BrFruit_ | 18
0.00] 0.00 000, 000 |Carton |
______ 130[ 0.14| | 251] —031] [Toper | 83
0.85| 0.09 143 018 IBgtlomBri 58

— R

17.4} 193] ! 28. 759[ 31754] (Br Frut ! 70|

Total 1 s 187

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radws mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple. Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 21.9.93
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Apple Wt | D1 D2 DAv: R ! IPl d | h L EEIPld I b | X Ve ] € 1 1T JEToR
67 | 219] 81.5{ 79.5 805, 40.25 | 0.00 0.00{ 0.00{ 0.00 0.00; _ 0.00
68 | 208| 795! 78 78.8' 3938 0.00 0.00] 0.00] 0.00{ | 000. 000
69 | 213 79.5. 76.5 1 0.00] 0.00; 0.00{ 000} | 000 000
“70 | 210{ 765! 785 | 0.00 0.00{ 0.00| 0.00 0.00, _ 0.00
71 | 206| 775, 80.5 0.001 1. e 000, 0003 000} | 000, 000
72 | 206| 77.5| 80.5] 7 . 0.00: 0.00{ 0.00 0.00, 000
73 | 214} 80\ 77 0.00i 0.00} 0.00; | 000, 0.0
74 | 207| 75| 74i 74. 0.00{ 0.00| 0.00 000, 0.00
75 | 216] 80 78.5; 79.2. 0.00 000, 000
“76 | 208] 80| 80.5! 80.2] 40.12] 0.00 0.00. 000
77 | 207] _®1| 78, 79.5! 3975 0.00 000 000
78 | 208| 79, 77 780 39.00] o00] 000 000
79 | 217] 78! 81.5' 798 3988 0.00{ | | 0.00' _ 0.00|
80 | 222| 78.5; 82,5 i ooof | | |  |o00; 000|000 | 000; 000
81 | 213 sol 76 0.00 000 0.00
82 | 205 775 815 0.00| ! 000, 000
83 | 217| 80l 77 000} ! 000 0.00|
84 | 2101 79.5{ 7351 78.5] 3¢ 000 . /008: .. 049
g5 | 205| 775! 80 0.00 0.00!  0.00
“B6 | 215 78! 78.5. 782 10.00{ 0.00 000 0.00
805 83 818 0.00 000 0.00

8 | 2 80| 78 790 : 0.00| 0.00f | ¥ 000, 000

Total | 4657 et ; of of !} 0 0

Wi-Weight grams, D 1-Diameter mm (height In tray), D2-Diameter mm {width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absarbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Appie joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( muh)]mﬁu.Topar—Numurdmﬂbuﬁsumwpdm. Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Apple |P| d | h | X iVolj E | IP] d | h Appte V
67 0.00{ 0.00! 0.00 000 o
68 | [5Al 13, 5 054 0.44. 0.05 0.44
4 T S, 4.66
0.59 | O
) D ... 0.09] 001] IVol Top 0.00
058]  0.06| Vol Bottom 17.84
| 088 010| iVol Total | 17.84
153 o047 i
Lo 148 096 “EaTop  1..000
000 _ 000| |EaBotom| 17
262|  029| iEaTotal | 1.97
000 0.001
1.67| _ 0.18| | Carton

018 002| |Weighi(kg) 18.71

205 023

.4_.025 o 64.58
0.00 7313
0.27 137.71

1.77
iSA_ 1 o 74: 0.0 | 0.74] 0. 0.74 c T |_713
87 | i5Bi 13.5{ 4 0.56. 0.36; 0.04 | 036! 0.04 036/ 0.04| iEaBotom| 8.07
88 | :5B] 18] 6.5 1.04 1.13: 0.12 113 012 [ 193] 0.12| TEa Tow | 1520
Total] | | i i 178 1.97 17.8! 1.97] | 17.844] 1.9695| Ek Carton | 110.14

WA-Welght grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameler mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Brulse mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equabon), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom ol Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botlom Br- Number of individual bruises on b of appie, Br Frull-Number
of truit with one or more bruises. 21.9.93
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Appie; Wt | D1 | D2i0Avi R [ |Pi d | h | X |Vol| E | Pi d; ¥ Top | ETop
T 79‘. 77 780 3900 |2C. 18] 6| 1.05| 1.03] 0111 103 oM
2 | 213] 7855] 795 790 39.50, [2A 17| 8.5 093] 143 016/ _ zc 253 028
3 | 208 76, 79 775 3875 | | 0.00{ 0.00{ 0.00; | | 000" 000
"4 | "211| 76 80 780 39.00' {2C 165 5| 0.88 0.71( 008 0711 0.08
5 | 217, 8157 775. 795 3975 |28 21[ 7] 141| 167) 0.18] | | 1.900; 00| | 167, 018
6 | 211|825 7o' sos 4038 |24 10/ 3j0ar|o1s|oo2i | . | 000 0.00! 0.0 015002
7 | 208 775, 82 798 3988 |2C 23| 8| 1.69| 2.34| 0.26 3 234 026
8 | 219| ?55{ 815 785 39.25. |2C. 16l 4.5 0.82| 0591 007] : | 059, 007
9 | 210{ 795 ?as' 790 3950 | ii\ 155]_35[ 0.77| 043 005[ '2C 155, 4 077, 0.49! 005 092, 0.10
T10 | 2| {795 3975 | | 0.00] 000 000f ¢ I 1 {000 0.00| 0.00 000’ 0.00
11 | 205 780 39.00 zgl " 17.5] 10.5] 0.99] 204 023] 2C__ 20 65 130 1.40; 0.5 344 038
12 | 219 5 800 40.00 1zc 28] 75| 253 338{ 0a7{ | | | 000 000j 000| | 338 037
13| 210{ 7657 785 775 38.75 | 0.00f 0.00{ 000! """ !"""" 000_0.00{ 0.00 000 0.00
14 | 200 76, 78 770 3850 2C, 16 5| 0.84| 0.66| 0071 | 1000 000000 | 066 007
15 | 207 745! 815 780 3900 2A 19 e[ 117 115 013! | | 0.00 0.00| 0.00 115 013
16 | 210| 785, 78 782 3912 |2A 23, 10 1000, 000 000[ | 305 03a
17 [ 217| 785 81.5 800 4000 [2A 14/ 35 | 0.00. 000} 0.00 034 004
18 | 214| 82 795 808 4038 |2A 16/ 5| 0.80[ 0. 25 85 198 297/ 033| | 363 040
T19 | T211] 78 815 798 3988 | .00 15" el 071! 072 008 | 072! 008
20 | 208] 78765 77.2_38.62 | | - 000 000
21 | 214] 815 80 808 4038 |2A 18 6l 102| 102. 011. ¢ 165 E . 019
22 | 200, 78 77, 7?5 38.75_ [2A 15 5| 0.73| 0.58] 0.06 2¢_ 20 2.10_ 023
Total | 4640 - ! 21.2| 234 i 30.089° 3.3210

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carnton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 21.9.93
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Apple [Pi d h . X Vo  E Pj{d | h | X | i |VBotiEBot| AppleV|Apple E| |Summary |
1 { 0.00 0.00 0.00 _0.00] 0. | 0.00] 0.00[ ] 103 o011] | )
2 0,00 0.00 0,00 0.00/ 0.00! 0.00" | 0.00] 0.00[ | 253 ozal iT
3 _ 1000 000 0.00 . - 0.00 0.00} 0.00| 0.00| | 000] 0.00f }V
4 ; 0.00 0.00; 0.00 .| 000 _0.00{ 0.00 0.71] 008
5 £ 000, 000 000 | | | 0.00 .0.00y 0.00§ ! 157 _.0.18] Vol Toy
6 0.00. 0.00 0.00 0.00{ 0,00 | 0.00| 0.00] | 015] 0.02] |vol B
7 | 0.00, 0.00 0.00 0.00 10.00| 0.00 234| 026
! : e i 2 5 P e T B i

9 | isB[ 15 6 072 072,008 [ | | | 000l o i |072| 008 | 16| o018 iEaTop | 332
10 i 0.00 0.00° 0.00] 0.00| 0.00' 0.00] 0.00 000l 0.00| |EaBottom| 0.08
1 £ 0,00 0.00 0.00] 0.00/ 0.00' 0.00 | 0.00] 0.00 3.44]  038| iEa Total 3.40

92| i | T 000 000 0.00i 0.00 000| 0.00] | 338 037

B 1000 000 000 | [ | {000 10.00| 0.00 000 0,00 .Top Br |24
W [T T T tooo 000 000 | | | 0.00 000 000{ | 066 007 iBotomBr| 1
15| 1] 1 o000 000 000 1777 000 0.00] 0.00{ | 1.15]  0.13] |Br Fruit 19

EAE 1000 000: 000 | | 000 “|o00[ 000 | 305 o34l T
17 i 0.00 000 000 " | 000 000| 000| | 034 " 004| .
I T T T T BT I = T

i 0 ~ 0.00 000 0.0 0.00! 0.00! ooo 0.00| 0.00 072 008

20 | i i 000 000 0.00 0.00! 0.00! 0.00 | 0.00| 0.00 000 0.00 i

AN __g'b.oo_‘ 0.00: 90‘.’ R I | °°°1 0.00. 0.00, °-°°—°-°° J1esl oagf i L
2 | . 0.00. 0.00: 0.00 0.00! 0.00' 0.00 | 0.00| 0.00 210 o023| | i

Total| | T 072 008 i 770" "o {072 008l i 30.80e! 3.4005] | | |

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Hetght of Bruise mm, X-derrived (refer Bruise Volume equahon), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of indrvidual bruises on top of apple, Bottom Br- Number of individual bruises on boftom of apple, Br Fruit-Number
of frult with one or more bruises. 21.9.93
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Applel Wt | D1 DleAv R ; P! d | h X | val _E | IVTop iﬁ_‘ll'pp
23 | "218] 78.5] 7951 79.0] 3950 |2A _ 28] 10| 2556 452 [ 0.00 4521 050
24 | 219] 79.5 81.5. 80.5. 4025 [2C, 14| 5| 0.61] 0.51 0.00 0511006
25 | 221 7oi 79 790 3950, | | 0.00| 0.00 000/ | 000[ 000
26 | 221] 79.5! 78.5; 79.0. 2A 175 6| 0.98] 0.97| 0.00 0971 011
27 | 213] 785 “l2a 20 ol 1.32] 2.06| 0.00 206, 023
28 | 208| 785 & . 0.00| 0.00] ¢ 000l | 000l o000
29 | 204 79 ~i2ci 18] 55[ 1.05] 094 00| | 084 010
30 | 220{ 79j 8 2A_135] 3.5/ 058 0.32 0.09 110, 0.2
a1 | 208 765 111000l 000l 000/ | 000, 000
32 | 20| 775 2A 20| 9] 1.32| 2.06 0.11 302, 033
33 | 204] 785 1 To.00| 0.00| ¢ 0.00 odo'_Ebd
34 | 213[ 77 _'éa 145 65 0.66] 075 “0.21 269 030
‘a5 | 211l 78 i 0.00| 0.00 [ 0.00; | 000 000
36 | 217| 775 20, 6.5 1.28] 1.39] ¢ 000{ | 138 015
37 | 205! 78i 79.! 18, 5| 1.04| 085 0.00 085 009
F7 18] 7.5| 1.04] 1.34 0.19 305 034
0.00| 0.00 "0.00 000 000
14, 4.5/ 0.63] 0.45] ( 022| | 249, o027
0.00| 0.00| | 000] | o000: 000
0.00| 0.00 0.00 0.00, 0.00
20 6! 130 1.28 0.23 336 037

a4 24 8| 1.94] 258 0.00] | 2 0.
Total ! 20.0 1.05 29519 32582

Wr-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frut-Number
of fruit with one or more bruises. 21.9.93

88:9/3
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 9
Acple | P Pld fh | X Vol E | |VBoEBot| AppleV|AppleE| |Summary
23 | isA ' 2.74 7.26]  0.80 |
0.51 0.06] | Tray - T
|__ 000 0.00| |Weightikg)| 4.6
[ o97[ o] ! —
396] 044 |VolTop | 29.52
0.00  000| Vol Bottom 28.35
293 032| Vol Total | 5787
2.90
0.88{ 3.26
4.05 ) a 3.13
0.00 _p,uh iEaTotal | 6.39
327 03| ]
292]  032| Top Br
_139] 015| iBoftom Br! 14
0 085|009 iBrFmit | 19
6 136 135 oas | | 440|049 Y
[ 0.00' 0.00 0.00 0.00;  0.00 I
40 | TsA 26 10 222 3ss 043 | | | 6371 0T i o e
4 SA_ 21! 75 139 1.80 020 180 020 | !
42 | isB| 22 7.5 1.55. 1.99 0.22 199, 022 i
43 [ 18| 25 & 205/ 280 031] 617| _oes | g
44 | i5A 245 8 2.02 270 0.30 528] 058 !
Total| i 283 3.3 57.868| 63872 1

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Eainlrmf Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of

of fruit with one or more bruises. 21.9.93
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APptip2Dav R J Pt d I h | X VIl ELIPL d LR
785 785! 785 3925 ; 0.00{ 0.00| 0.00 !
76 772 3862 |2C. 13| 4] 0.55| 0.34] 0.04] |
5 780, 3900 | 0.00| 000| 0.00| |
"77si 772 3se2l | || | 0.00| 000f 0.0o| | ! :
7757827 39.12° |2A 19| 65| 1.17| 126 0.14] 12C! 19, 55[ ‘”.'.. 105 ;12 23" 9o
74 760, 38.00 | 0.00{ 0.00| 0.00| ! | ;000 00 000 000
5 788, 3938 ! | 161 018
785i 775 780 _39.00] 0.00 000
775! 815, 795 3975 000, 000
755, 765 760 38.00; 070 0.08
78 765/ 772 3862 | 077 008
775, 825 800 4000 | | | 1000/ 000[000] | 1 000 000f 000l | 000, 0.00
79 77 780 33.00 | 035 004
815 805 81.0 4050 18] 020
76 79. ; 715, _3875_| 000" 0.00
76 78, 770, 3850 115, 013
78 80 790 3950 000 000
79,798 39.88 00| 0.0 0
.51 798  39.88 6| 1.69} 1.74] 0.19
77, 805 788 39.38 6| 1.64| 1.66 0.18 : 0,00/ 0.00] 0.0C J
- 4] 0.81| 0.52{ 0.08 | |__1000 000 000] | 052 006
124 155 45| 076] 055| 006/ { 1" 1000 000000 | 055 006
Total 104l 135 T T 7313[ 035/ | 13.523" 1.4926

Wi-Weight grams, D 1-Diamater mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X -derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frut-Number
of fruit with one or more bruises. 21.9.93
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Apple V | Apple E | | Summary |

0.00| o000| | i
1.7 0.19| !Tray 3 |
048]  005| :Weight(kg): 4.64

231|025 VolTop | 1352
1.77|__ 020 Vol Bottom 24.24

_161| _018] Vol Total : 37.76
251]  028| !
256|028 EaTop | 149
1.36| _ 0.15| {EaBottom | 267
139|015 iEaToal | 417
_0oo} 0.00} Trl||r 3

269 030| iTopBr | 18
3.16 0.35 .Boﬂom Br 17
TR e

2.21 0.24| Tray 4
T
_ 3 """2001 0.23| Bottom Br 43
T242 267 0 0 | 242| 267 | 37.758) 4.1676| BrFrut | 69

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (wldﬂllnm} D Av-Average Oummm, R-Radius mm, P-Position of Bruise (refer
chan) d-Depth ol Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise V ton), Vol-Bruise Vi in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop ol apple joules, VBulem\thmamolApplomls E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carlon-

Kinetc Energy ( mgh) joules, Top Br- Number of indrvidual bruises on top of apple, B Be- of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Appld Wt |D11D2[DAvI R | |P' d | h
67 | 21a| 79! 79¢ 790 3950 | |
68 | 215 80, 78/ 790 39.50|
75.5| ??.5_ 38751
79, 79.0. 39.50!

83 812! 4062 | |

76, 765 3825
795 788, 39.38
"'80! 708 3988
735! 752! 37.62]
765! 77.8; 38.88'
775! 792 39.62. | |
815 790, 39.50! |2A] 19 3
“80. 792 3962
76 768 3838
81 | 219 81} 80.8  40.38;
| 210 78, 78.0. 39.00 |
83 | 214| 78 765: 77.2. 3s62 | |
220| 755 77, 762 :sa,tzr _
‘85 | 208] 75' 80 775 38.75'
86 | 203] 76.5. 79.5 78.0. 39.00]
s? 212 ?8 [ hwlmayiibns KRamtsmeve-t Sn ~ . RSO R oy o Tosria
88 | 218} 785 i 0.00{ 0.00| 0.00{ | | | 000 0.0 [ 0.00 000 000
Total | 4651 ! - i i 061l 0071 | | i i o o0 | 0.6089' 00672

80 | 215

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Caron-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frult-Number
of fruit with one or more bruises. 21.9.93
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Apple ‘P| d | h
heEe

68 | I5A 1455
69 | i5C| 9.5{ 35
s 8

Pl d . h | X | Ve

|V BollE Bot] Apple V |Apple E| !Summary i

ooof | 000 000
0.06 0.57 0.06| | ‘fuy 4
002 0.16| 002 WW"“"G}? 485
000| | o000l o000 :

..._ b

| 0.00 000 0.00( | 000] | 000 000 aiTop | 0B
72 000 000 0.00 _0.00 0.00/  0.00{ :Vol Bottom '1}34

LA T 1000 000' 0,00

000| i 000/ 000| Vol Total | 11.95

: 123 014
00 0.00 0.00f
£ 0,00, 0.00
" 072 0.08
) 0.00: 0.00
000 000] |
'~ 185 0.20{
03'53 0.09
88 | | 0.00 um aoo 000 0.00 0.00' | 0.00; 0.00 | 000i 0.00| EaToal i 1527
Total : C11.301.25 " 70 o |113l7125 7 11.946i 13186/ Ek Carton | 109 .44

§ vol Bonom 54 64

000} 0.00| ; 000/ 0.00 Vol Total 1333

Wi-Weight grams, D 1-Diameter mm (hesght in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Poston of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mls Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of | brui on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frult-Number
of truit with one or more bruises. 21.9.93
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Mgl v LDUIDZIDMAG B OGIEL G 10 | EIN]EL L8 L8 1 | MTop | ETop
v | 220] 76| 80| 78.0i 39.00/ |2C, 155, 55| 0.78| 0.69| 008 | i | 069, 008
2 | 214] 78/ 79| 785 39.25. |2A 14 45| 0.63] 0.45| 0.05| 2C 18 168 0.19
3_| 211| 795 77.5! 785, HEXK “0.50] 0.31] 0.03| i2C. 16! | o8 oa1
4 | 220 79, 77.5| 782. 39.12] [2C  125| 5| 0.50| 0.41| 005| : i " o4t 005
5 | 210 sl 795/ 776 sses; | 1T ool ooofoool i i | o/ | 000 000
6 | 20| 7851 78] 772 3862’ | ' | |ooojo0o0ioo0 | i | | 000! 0.00] 0.00 0.00, 000
7 | 220] 765 825 795 39.75, |2A 12| _ 6| 0.46| 0.49] 005| i2C. 15 &, 071T072‘o_.qa 121] 013
8 | 212 795| 78! 788} 3938 | | 0.00] 0.00{ 000 | i i 000 000/ 0.00 000, 0.00

T9 | 21a] 78| 755 768 3838; |2A 15 55 0.74| 065 007] | | | 000 9‘99 "0.00 065 _ 007
10| 2 0 3950, |2 17| s/ 093] 07| 0os| i i | | 000 000 0.00 075, 0.08
i 6] 1.10| 1091 012 2C 175" 6 098] 097| o11[ | 206 02

T2 792, 3952_1' T || ooo] 000l ooo[ T T T ioooi 0.00] 0.00] | 000 000
13 775 3875 |28 11| 3038l 018l 002l T " " " 000! 0.00| 000! | 018, 002

T1a | 772 3862  |2C. 16| 5| 0.84] 066{ 007] ' : 000! 0.00{ 0.00| | 066 007
15 785 3925 |2a 185 7| 111 130/ 014{ 2C 10 3 032 015 002 144 0.16

16 772 3862 |2A 135 4] 059 037| 004[ | | | 000 0.00] 0.00 037 0.04
17 7820 3912, (2a 17| 65| 093} 1.01] 0.11| “000; 0.00| 0.00 101 0.11
18 [ 758 37881 |2A 115| 4| 0.44] 0.27] 03| 8 085 1.19] 0.13 145 016
19 790 3950 | ! 0.00{ 0.00| 0.00| | " T o0.00i 0.00| 0.00 0.00. _ 0.00

20 | 2 768 3838 [ 0.00 0.00] 0.00| 0,00} 0.00] 0.00 0.00__ 0.00

i | 80.2; 4012, |2C. 155] 55! 0.76] 0.69| 008] | 000 0.00] 0.00[ | 069 008
22 | 216] 80, 79 795 3975 2A 165/ 6.5 0.87| 0.95/ 0.10! 2C! 125 5.5 0.49_0.46] 0.05 141 0.16

Total | 4732 T . ‘ | 103/ 103 T T 17 V538 059 | 15630 1.7252

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of appie, Botiom Br- Number of indvdual bruises on bottom of appie, Br Frut-Number
of fruit with one or more bruises. 21.9.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 10

Apple I[Pl d | h | X Vol E | |P| d 1 h | X |Voli E | |VBolEBot| AppleV|AppleE| iSummary |

1 0.00; 0.00! 0.00 0.00| 0.00! 0.00; | 000 00| | os9| o008 [ 1T
A 0.00/ 0.00! 000/ | 0.00| 0.00 168 019 | Tray 1
N E R 0.00| 0.00{ 0.00; | 000| 0.00[ | 098] 011] Weighikg) 4.73
¥ 0.00| 0.00/ 000] | 0.00| 000] | 01| oos| -
5 0.00; 0.00; 0.00; | 0.00! 0.00 000 000 [VolTop | 1563
6 0.00{ 0.00; 0.00' | 0.00| 0.00 0.00] 000| |Vol Botom  3.64
i . [0.00{ 0.00{ 0.00; | 0.00] 0.00 121} 013} Vol Towal | 1927
_8 Y 0.00| 0.00 0.00i | 0.00] 0.00 .

9 | IsA 0.00| 0.00{ 0.00] | 0.17] 0.02 ; ¢ 1.7
2 0.00: 0.00: 0o2) | 082] 009 AT
1 I 213
e
E

14 | isC 6
REAN | 000} 0.00' 000; | 000| 000] | 1.44] o016 {BrFuit | 17
6]
17| is8 -
18 | 5B

19 | ‘sB _ : "
20 | | ) 0.00{ 0.00! 0.00i | 0.00| 0.00

21| i 0.00. 000 0.00! 0.00 uonl 000" | 0.00] 0.00
22 | 'sB| "20i 7. 128 151, 0.7 0.00| 0.00' 000 [151] 017 I 292l 022 el
Total| | i ’ "364 0.40 0 o0 | 364) 040 | 19.265] 2.1264 [

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Brulse mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Botl-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetc Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of indrvidual bruises on botiom of apple, Br Fruit-Number
of frut with one or more bruises. 21.9.93
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sppe v, 102 iD2 D Avi R i IPi d i h | X|Vo|E|IPidj Vop iETop
23 | 218 81.5 79.5! 805! 4025 |24 165 6| 08s| 086 010| i28] 20 237 026
24 38 012,001
25 051]__ 0.06|
26 | 000 000
27 000, 0.00
28 000i _ 0.00
29 034 004
30_ 185, 047
31 2N 091l 0.10
32 | 214] 77507851 7 770 38507 |28, 14 095 0.1
33 | 212| 795 79.5' 795 39.75 | | 000 0.0
34 | 215 76 815 788, “39.38° _'_ R [ | _oe3__oo7
34 1 219 ; s
.20 206, 023

i ] X 000 0.0

2A__ 221 85| 1.55| 2.29] 0.25 |2C._ 14 __ 5 062 0.51| 0.06 279031

12a_ 950 25| 0.28] 0.11] 0.01| . . 1000 0.00] 0.00 011; 001

" l2a 19| 7.5/ 1.14] 1.48| 0.16] i2C. 13, 45 1.14: 0.86] 0.09 234] 026

2C.__20{ 6.5 1.27| 1.3 0.15| | . . 000 000! 000 13 015

] 1 oo00’ 0.00] 0.00 000 0.00

2A 185 1 000 0.00] 0.00 099 0.11

T 000 0.00{ 000 000 0.00

| 4.08' 045 | 17.072' 1.8844

W1i-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Brulse Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 21.9.93

88:10/3
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 10
Apple |P] d | h | X Vol | E Pl d | n | X [ Vo] E | [VBot|EBot| AppleV|AppleE| |S y
23 | is8| 185 65| 1.08! 119} 0.13 0.00| 0.00{ 0.00, | 1.19| 013 | ass| o039
24 0.00 0.00| 0.00{ 0.00! | 0.00| 0.00 012 001| |Tray 2
.25 | :5B] 155 _0.78 0.00{ 0.00! 0.00; | 043| 0.05| | 0985 0.10| iWeight(kg)| 4.70
26| IsA” 19 10.00; 0.00{ 000 | 137{015| | 137{ 0.5 |
27| .i58; 13 6.0 11T |oool 0.00i 0.00; | 056/ 006 | 056 008 iVolTop | 17.07
28 | {SA 115 5C| 125] 35| 0.49) 0.27{ 003/ | 0.50| 0.06] | 050{ 006 Vol Bottom 24.46
29 | |58 185 0.00| 0.00; 0.00; | 130] 0.14] | 164 0.18] Vol Total | 4153
30 | Is8| 16 B _236] 026
31 | _|5A 105 “101] 011 iEaTop | 1.88
32 5Al 125 142 0.16| iEaBotiom| 270
S 0.00;__0.00| iEa Total 458
34 | i5A 25 381
35 | i5A 20 s
36 | isBl 21.5 398
i ios
38 | |sB| 20 481 3|
39 i | o1 oot
04 2 400 044
- SA 225 363|040
42 | 58| 24 292 032
| | 5'“.__’.1.-.5.5.__.__5 042 035i 0.04] | | e : 35| 004] | 134 015
a4 5o 211 8 143 1.95 0.21] ouo{ooo 000, | 185/ 0.21 195 021
Total | | i 239 264l 1052 006 | 245| 2.70] | 41.532' 4.5841

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-PosHion of Brulse (refer
charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbad in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Canton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- A of individual bruises on botiom of apple, Br Frult-Number
of fruit with one or more bruises. 21.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 10

R 1 IPi g | h | XIVol] Ej P d ! h ] X |Vol| E | [VTIop :ETop
79.0. 3950 | | 0.00| 0.00| 0.00[ © ! | 0.00' 0.00{ 000 ooo= 0.00
46 | 217| 79, 78 785 39.25! |2C. 125] 6| 0.50| 0.52| 0.06 i 0007 000 000/ | O 0521 0.06
a7 | 222| 775] 77.5] i 0.00| 000/ | o000 o000
“a8 | 208| 765] 73.5) i i 000 0 000] | 000 000
49 | 221| 79 81 800 4000 |2A 11| 4[ 038 0.00 024, 003
50 | 206] 76, 79 775 3875 | ! 0.00 0.00] |
51 | 220| 785 815 80.0, 4000 |28 14| 4| 062 ¢ 0.00|
“s2 | 208| 80 80, 80 0, -moo"' 2C. 22 55] 1.54 000 |
53 oo 100 0.00
54 | 735" 3925. 2A__ 15| 55| 072 | 000 |
55 2A 12| 4| 047| 0.00
56 2 I 0.00 . 000i 0.00| 0,00 | _
57, .| loolo 000, 0.00] 0.00
58 . 12C 125{ 4l 050 1 0.00. 0.00| 0.00]
59_ i _!‘_...,_“._‘.’;‘??.w
60 | 217| 82 _ 79. 805 4025 [2A 17, 65| 091
61 | 208 78] g0 790 “39s0l | 0.00
21077 e 790, ae50] | 1 | 000 ¥
“e3 | 218] 79l 795 792, 3962 i 0.00
T84 | 222( 815 78.5. 80.0. 4000 | | 0.00{
"85 | 215 778 818 705 975 | T ] 0.00{ 0.00 1000 000| 000 |
66 | 211 —'57 825 798 3988 |2A  13] 4} 053 1000/ 0.00} 0.00| | 034
Total | 4695 . g B 5201 057 T 1 051| 0.08] | 57085 0.6301

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of appla joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of frult with one or more bruises. 21.9.93

88:10/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 10

Apple 1P} d Pl g f.h | X |Vol! E i |VBollEBot| AppleV |AppleE| iSummary |
45 0.00{ 000! 0.00] | 0.00| 0.00 000 o000l | 1
46 | i5A 185 "0.00{ 0.00! 0.00 | 1.09] 0.12 161| 018 {Tray 3
A7 L o 1 B B R O Lot )] 080 0001 Q00] L OM0L 00N L 080 00s| | Weighttk)| _4.70]
48 000 ooof i |
49 191 021] Vol Top 571
50 1.26] _ 0.14] |Vol Bottom_16.51
W 0.39] 004} Vol Total | 22.22
52 221| o024 e
. 8 i 818 [Falen | S
54 1.40{ 015/ |EaBotom | 182
55 193 021 (EaTowl | 245
56 000 000| ‘
L . L
38 136 015 Bottom Bri 18]
59 1.03 0.11 _iﬂ_r Fruit 17
. 0 '5" 115 316 03s| | Tray 4
61 | i5A 125 | 052 oo0s| TopBr | 0
% _|...0001 000] jBotlomBe| 8
63 | 000 000 !BrFruit | 8
64 | i5A 195 7 144 016| | Carton _
> Bt yacre R e Gane R oy T
65 | (SA 14 0571008 | 057 oos ‘TepBr .54
86 1 i 1 900, o.00 _0.00; 0.00 034{_ 004| iBottom Br| 50
Total | ! I 1 181178 16.5| 182 | 22221]| 2.4526] 'BrFruit | 62

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average.Diameter mm, R-Radius mm, P-Position of Bruise (refer

chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Caron-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiomn of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 10

Applel Wi | D1 D2 DAv. R | [P: d | h | X [Vol| E Pl d | h | X Vol| E | [VIop JET
67 | 207| 755, 81! 78.2] 39.12: 0.00| 0.00| 0.00 0.00! 0.00| 0.00 0.00
68 | 203 77 77.5| 77.2: 38.62. 0.00| 0.00| 0.00 0.00 0.00
69 | 201| 78,5 80.5| 79.5. 39.75! 0.00| 0.00| 0.00 0.00 0.00
70 : i 0.00| 0.00| 0.00 0.00 0.00
71 0.00| 0.00| 0.00 0.00 0.00
72 0.00{ 0.00{ 0.00 0.00 0.00
73 1 1 000| 0.00] 0.00 )| 0.00f | 000
“74" | 218| 765! 80.5| 78.5. 39.25! 0.00 0.00
75 | 217] 77|77, 7703850 0.00 0.00}

76 | 212} 81.5; 75.5! ?ss 3925
77 | 214! 80; B1.5! 80.8° 4038

0.00 0.00

. 0.00i | 000
e 0.00] 0.00
= 0.00f | 0.00;
> 0.00 0.00
22120 “0.00 | 000
h 0.00 0.00
g - 0.00 0.00
% 000/ | 000
% 0.00 0.00
% 0.00 0.00i
Total g

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Appie joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93

88:10/7
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 10
Apple | P Pl g | h | X | Vol E i |VBotlEBoti AppleV|AppleE| IS Y
67 0.00; 0.00{ 0.00| | 0.00 0.00 0.00{  0.00
68 0.0 10.00} 0.00{ 0.00{ | 0.00| 0.00 0.00] 0.00{ |Tray 4
69 | (58] 20, 6 1.28. 1. | 0.00; 0.00{ 0.00; | 1.28] 0.14 126 0.14| [Weight(kg)| 4.64
L 0.00{ 0.00} 0.00{ | 0.00| 0.00 000|  0.00
4 O O 0 .00 0.00: 0.00{ | | .}|...|000; 0.00; 000 |000] 0.00; | 000f 000} ivolTop ; 0.0
72| | .00; 0.00; 0. 1 0.00f 0.00{ 0.00] | 0.00| 0.00 0.00| _ 0.00| |Vol Bottom  6.37
s . 2 Joodo 1| 000 0.00{ 0.00: |0.00| 0.00f | 000] 0.00 iVolTotal 8.37
74 | isB _0.00} 0.00i 0.00] | 0.39| 0.04 0.39| 004
s = 0001 000 iEaTop | 000
L 0.00] 0.00} iEaBotom| 0.70
77| is8 048/  0.05 iEa Total 0.70
e ¥ - osnls L L SO, NSRN
2191 (5B 0911 __ 010
BO | i5A 7195, 022 |Weight(kg), 18.77
81| isB 051;  0.06
A o 0.00; 000 iVolTop ; 38.41
83 000 0.00|_|Vol Bottom 50.98
4 e R - 0.00{  0.00| Vol Total | 89.39
0 000, __0.00
B °°°_ .00; 00 : ‘ 0.00| 0.00| iEaTop 4.24
LA . 0.8 0 0.00; 0.00; 000! | 051| 0.06) | 051] 006| .EaBottom| 563
88 | !5A 13! 4 054 034 004 0.00{ 0.00: 0. : 3 034, _ 0.04| iEa Total 9.87
Total| | ; ' 637 0.70 o o0 |637] 0.70| | 6.3702| 0.7031| iEk Carton | 110.4

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posftion of Bruise (refer
char) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Btulsmg Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B: Br-N of Individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 21.9.93
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TABLES 6.2 FULL RESULTS OF DROP TEST DATA COUNT 88
CARTONS 11 - 20 AT 8% MOISTURE CONTENT
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 11

Applef Wt | D1 [D2[DA| R | |P] d I h | X} AL/
"1 | T218[ 795] 79 792 3962 |2C: 30 6.72

2_| 220 785, 81.5 800_40.00, 00 0.00] 000 | | 00 0.00] 0. 0.00

3_| 215 80 "“T25 1as| 45| 0.58| 042 005l | | [ _ 1000 cooi 0oo| | oa2i
"4 | 2150 805] i |28l 11| 25| 0.38] 0.15 "o.qz 26 125 4 0.49] 0.311 003 0.46!

5 | 215] 795 2A_ 16| 55| 0.83) 0.74| 008| 2C. l_$5‘ 4043 027 003 | 1.00
6 | 209] 785! o 11.5| 45| 042{ 031{ 003l i " 7 | o000} 0.00j 000| | 031

7 | 208 ?95 80! ?98’ 39. 2A 195 65| 1.21| 1.32| 0.15{ | i 1000 0001 000 | 132: |
‘8 | 219 78.5] 81.5! 80.0; 40. 28{ 195| 45 1.21) 0.91] 0.10] ‘2C 245, 45 192 1.58) 017 249

o
i

~N
1
r..:

775 315 ?95' 397,
755 ?853 77.0. 3350

77, 82 795 39.75

?65 8»05 785, 3925
78| 78.5! ?Bz 3912

0.00/ 0.00| 0.00 0.37
| 0.00} 0.00] 0.00 1.44

~ 5 098 080 009 | 223
. 000 0.00] 000

-
o
(5]
3

-
-
(5]
-
oM

- s
[
L)
gy
w U‘I

|
|
l

14 | 218) 745, 77, 758, 37.88. 1| 0.79{ 0.09f 2Ci 18 6 108 1.03 011] | 132
15 | 212| 785] 78 782: 39.12. | ~0.90] 0.10| | { "  0.00 000! 000 0.80
Ti6 | 212[ 79 78.57 788 3938 | 6.87| 0.76 . 000, 0.00 0.00] | _6.87

-
-~

| 0.00 0.00i 000] | 1.49]

18 1.95' 2.02| 0.22| | 242
18 016! 002 119 115,013 | 132
20 0.59| 0.07 1.40 1.30; 0.14 1.89
21 1.67| 0.18] | _otx} 0.00, 000 | 167 018
2 [ 217 2.14] 0.24| | " 184 2.23] 025 437, 048
Total 204! 325] | | ! ! 71071 1.8 | 40.147. 4.4312

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis. E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of appie mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis. E Bot- Energy Absorbed Bottomn of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed pules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 24.9.93

88:111
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 11
Apple [Pl d | h | X [Vol| E J |P] d | h | X |Voli€E | }VBoIEBot| AppleV|AppleE| iSummary
1 58| 285 12 265! 57?. 064 | 0.00| 0.00! 0.00! | 577| 0.64 1250!  1.38
2 ! 0.00{ 0.00! 0.00_| 0.00 0.00 0.00( 000 |Tray 1
s B [ 0.00| 0.00: 0.00, | 0.00| 0.00| | 042| 005 |Weighikg). 4.72
4 i 0.00| 0.00i uoo"‘_qm 000| | o046l 005
5. | | ooo| 0.00i 000, Tooof 000} i 100 011| [VoiTop 1 40.15
6 10.00| 0.00! 0.00; | 0.00| 0.00 031| _ 003| !vol Bottom .42
7 | T | oool 000 000 |000f 000 | 132] 0.5/ Vol Total | 46.57
8 0.00] 0.00 000, | 032 0.04| | 281 031] ' '
9 | 0oof 0.00' 000, | 0.00| 0.00] | 037] o004] EaTop | 4.43
10 | | 0.00] 0.00' 0.00: | 0.00 0.00 144]  016] EaBottomi 0.71
i 10.00] 0.00: 0.00. | 0.23| C 246 _027| [EaToal | 514
T12 | (5A 9 25 026 010 0.01] | ; " | 0.00} 0.00. 0.00: | 0.10| " 010 o
13 ooo- 0.00 000 ! 0.00 _o64]
. 1 0.00; 000, | 000
15 uooi 0.00 000 | 0.00
e 000 0.00; 0,000 ['0.00| 0.00[ | n
17 |0.00{ 0.00' 0.00 _ X 149) 016
S8 10 10 S 000} 0.00: 0.00, 1 242 o27] ]
19 0.00; 0.00' 0.00: 1321 01s| !
"20 0.00} 0.00. 000 | 0.00| 0.00 1891 021
i ~ [ 000! 0.00{ 0.00i | 0.00 o,oo‘ ~ 1571 0.18
2 L oo om ool Fou ool | A% o]
Total | i ! 642 071 | o o '"46.567| 5.1398

W1-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Ewwmmmmmmm Ea- Ermgv&bwhldpulﬂ Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of i J b on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 24.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 11

Appig Wi [D11D2 DA R 1 [P d [ h [ X[Vo[ETTPTd [ hT X V]ETViep [ETon
23 | 217| 80 79! 795 3975 0.00| 0.00! 0.00{ i1 000 0.00] 0.00 000, 0.00
24 | 211| 76 75 755. 37.75. |2A 17| 5 097| 0.76] 0.08] :2C! 155 5 080 062] 007 | 138 _ 0.5
25 | 218 805, 80 éfi?a'?_id 12 000| 0.00f 0.00f | | 0.00; 0.00] 000/ |~ 000/ 0.0
26 | 212| 7879, 785] 3925 |2A 235| 35| 1.80| 1.18] 0.13| i2C 165! 55, 088 0.78| 0.09| | 197 022
27 | 212 76“&6{?&.& 30.00 12! 195| 8| 124| 169 (o9 | 1T __1000i 000l 000l | 169 0.9
28 | 212| 79 755 77.2 382! |2C, 26| 6.5 225 2.52| 0.28 0.0 000! 0.00 252 0.28
29 | 212] 79 625 808 40.38. 0.00! 0.00] 0.00{ _ 10.00] 000} 0.00{ | 000 0.00
30 | 210|775 77, 772 3862 0.00{ 0.00| 0.00 0.00; 0.00{ 0.00 000, 000
31 | 204] 77.5] 77, 772 38.62 ‘000 000[ 000 | | 0.00; 0.00{ 000] | 000 000
32 | 213 805! 76 782 39.12 |2B 145| 4.5/ 0.68| 048] 0.05{ '2c| 12 4 046! 020/ 003] | 077 o0.09
33 | 21| 77,80 za_fs_iélzs, i 000] 0.00{ 0.00{ ; | | 1000 000} 0.00 000 0.00
34 | B0 B02) 40.12) _ : : i 285 031
35 | " 795 798 3988 _ 000 0.00
36 szf [ 765 792 30.62, |2B) 155 3, 0.77, 0.37) 004| 2C 165 3 087 0.43{ 005 | 080, 0.09
a7 | 81l 785" 798 39.88: 068.  0.07
38 78.5! 795 790, 3950 1.10] 1.08| 012 _i2C] | | 224 0325
39 7850 0.00i 0.00| 0.00| | 0.00, 0.00} 0.00 000, 0.00
40 80.5 5| 1.34] 1.13| 0.12| 0.00; 0.00 0.00 113; 012
41 78.5] 4] 050/ 031] 0.03] 0.00! 0.00] 0.00 031, 003
42 785 81 798 3988 |2C sl 1.55] 1.33] 0.15 "ois
43| 205 78 79, 785 3925 |2A 12| 3| 0.46[ 021 002| :2C 16 7, 082 N - 013
44 | 204 80 775 788 39.38 | | 0.00{ 0.00; 000 ! | 000 000} 0.00 00 0.00
Total | 4673 i T 125] 138} [ easiornl | 1ses2! 2.0808

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruisa Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Appile joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frull-Number
of fruit with one or more bruises. 24.9.93

88:11/3
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 11
Apple 1P ELA 16 UE Bot] Apple V Apple E{ ISummary | ..
23 0.00 0.00{ 0.00| |
24 & 0.00 1.38 ézi_s | Tray 2
25 SA i 1.08 - 0.1 0.11 099 0.1 | 467
26 | 000 000 0.00| | i _0.00 197, 022
-l T {000 000 000f | | | | o000 0.00 0.00 |0.00| 0.00 168, o0.19] -Vol Top | 18.85
28 | i5A 11| 4 039 025 003 0.03 276, 030| Vol Bottom, 12,07
29 — 000 000 0.00| | 0.00 0.00{ o000 : Vol Total | 30.83
30 | 58| 14; 5 064 051 O 0.06 0s1|
31 | isBl 125! 35 051 027 0.03| il .00 0.00 | 0.27} 0.03 027|
32 ~ 000 000 000 0.00; 0.00; 0.00; | 0.00} 0.00 077 : 33
33 | i5Bj 1945 1.17 086 0.10 I} 000j 0.00. 0.00 | 086! 0.10 086! 0.10| 'EaTol | 341
34 | 158 215, 4 147 104 0.41] [5C| 14 45! 062! 045 005 | 1.49{ 0.1 433 o048 | -
35 | i58) 145 3 066 032 004 .oool 0.00' 000, | 0.32] 0.04 032 004 TopB | 20
36 | |5A 115 5 042 035 0.04| ooo, 000, 0.00, | 0.35] 0.04] | 118! 0.13] Botom Br| 13
a7 . 1000 000 0.00 0.00! 0.00¢ uoo} 10.00] 0.00 068 007| iBrFit | 19
38 | "0.00 0.00. 0.00 000 0.00: 0.00 | 0.00[ 0.00 | 224] o025 i
39 1 000 0,00 0.00 000j 0.00' 000, | 0,00 0.00 ooo o000, |
a0 75 134 172 0.19| 000, 000 000 | 172|019 | 285 031] | 1
41| isA 15 5 073 058 0.06 000! 0.00. 0.00' | 058/ 0.06| | 089, 010 .
42 | isA 285 7 263 332. 0.37 0.00; 0.00. 0.00 | 3.32| 0.37 465, 051
4 [ 1 i 000 000 000 | | ~_ | 000} 000 000 | 000| 0.00] | 1zol " 013 o )
a4 210 6 143 143 0.16 000} 0.00° 000 | 1.43] 018 | 143 o016 —
Total 1 1.6 128 045 005|121/ 133] 30027) 3av3e| T 1T

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radws mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Botl-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of truit with one or more bruises. 24.9.93

88:11/4

203
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Appild Wi | D1[D2/DAvi R P d | h | X |vol| E{1Pi d | h |X]iVol|E | |[VIop {ETop
a5 | 200{ 785! 761 772 3se2  |2A 125| 25| 051] 0.19] 002 noo. 0.00! 0.00 019, 002
46 | 221] 795 805 800: 4000 | | 0.00| 0.00| 0.00 00] 0.00 {000
47 | 208| 745] 775, 760 38.00. | | 0.00| 0.00 0.00 0.00 0.00
@ [ 213 785 77, 778, 3888, | 1 || 0.00| 0.00| 0.00 10.00 000
Tag | 211 30;305‘_562 4012; |2C; 185| 65| 1.08] 1.19{ 0.13 0.00 013
50 | 222| 785i 83 sos 4038 | | 0.00| 0.00{ 0.00 0.00 0.00
51 | 215| 77| 79 780 39.00. [2A 11.5! 3| 0.43] 0.19] 0.02| | 0.00{ ~ 002
52 | 218/ 79! 825! 808, 4038 l2a 14 7| 0.61| 0.78} 009; i 0.00 0.9
53 | 205| 78, 78 780 39.00. | ! — | 0.00| 0.00] 0.00 0.00| 0.00
54 | 204[ " 76! 755 758 37.88. |2a 16| 55| 08s| 0.74| 0.08 0.00 0.08
55 | 212| 76, 77.5] 768 3838 _|2A 23 75| 176| 220] 024 2C| 141 4 0.04 0.29
“56 | 214! 795 765 780 39.00, |1A 105 25] 035/ 0.13/ 001 ! .00, 0.00/ 0.01
57 | 20| 785 795 790 3950 [2A 145] ~ 5 067| 0.54] 006 0.00_ 0.00] 0.00 54 006
56 | 214| 775 775, 7725 3875 | . | | 0.00[ 0.00| 0.00 000 0.00| 0.00[ | 000, 0.0
‘59| 208 765! 765! 765 _38.25 i 10,00 0.00{ 0.00 0.00° 0.00{ 0.00 0.00
60 | 205 7851 ﬁ. 778 3888, |2A 155| 65/ 078 085! 0.09 ! 0,00 0.00; 0.00| 0.09
61 | 217|815 81 812 4062 |28 115 25 041} 0.16[ 0.02 38 11, 25 037! 0.15] 0.02] 0.03|
62 | 215| 825 ?s 792 3962 | i | | o0.00] 0.00| 0.00 0.00' 0.00 ooo b " 0.00
63 | 214l 80 80 00 4000 |28 175] 55| 097! 0.88 0.10 0.00; 0.00} 0 0.10
2100 77,77 770 3850 | ° [ 0.00i 0.00{ 0.00 0.00' 0.00' 0.00 0.00
765 | 213 785,80 792 39.62 |2A 23| 9 1.71] 2.68] 0.30 {000 0.00j 000 | 268 __ 030
“86 | 213 825, 79 806 4038 | ! | | 000} 0.00! 0.00 ! i 0.00. 0.00] 0.00 0.00! _ 0.00
Totall46851 [ | _— 1050 1.16 1 osalo0os| | 11.072] 12221

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posftion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joutes, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 24.9.93
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A (Ll B ALV E ARl LI LR LSRR EBotl Apple V \Appie E| Summary |
45 | 0.00. 0,00, 000 10.00| 0.00; 0.00 0.00 002 i |

46 000, 000 000f | [ | | 0.00[ 0.00i 000 | 0.00 000 |Tray 3 |

a7 [T T T 000l 000 ool || | 000 000; 0.00;"| 0.00[ 0.00 _ 000| | Weight(kp), 466
& G e e il eos el Toulom 0.00] - Weiomt ..
"49 | ieB| 13 35 053 020 003 | | | 001 0. 0.03 " 016 (VolTop | 11.07
50 | 0.00 0.00 000 _0.00] 0.00| _iVol Bottom: 16.78
s Tt 000000 ooof | T 0.0 002 _1Vol Towl 1 27.85
52 | isBi 28 11 250 501 055 0.55 o6l |
53 | 158/ 17| 65 084 1.01 0.11| 0.11 " 011 ‘EaTop | 1.22
54 | isA 12 45 048 033 00a| | 0.04 _0.12| iEaBotom| 185

55 | isB; 22 8 161 215 024
000 000 0.00

4 063 033 004
T 85 125 182 020
65 114 119 013

~0.20] i Bottom Br 14

0.13 i 0.13 _013| iBrfrit | 18

5{ 55 068 0618 007] I oou. oooi ooo.___ 0.07 016| |Traya |

! 0.00 000 000! 0.00! 0,00 0.00 | 0.00{ 0.00 " o03| itepBr | 2

_ 1000 000 oool | 1" | 0.00i 000’ 0.000 | 0.00f 0.00| i ¢ 900} iRotiom B} W

8 134 185 020 0.0l 0.00: 0.00! | 1.85| 020 73] 030 BrFruit_| 10
35 069 037 0.04 - .00/ | 0.37] 0.04 037] _ 0.04| | Carton

2 084 047 002| | [T °°°| °°°i 000 | 017[002| | 285 ~031] [TopBr | 68

55 0.70 065 007 e ouo; 0.00; 0.00: | 0.65| 0.07 065 007| iBottom Br| 42

: 168 1.85 | "o "o | 168i 1.85| | 27.849] 3.0738| B¢ Fruit 68

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radws mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height! of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise VolurmmApplomls Apple E-Total emgymmcmamwwm Ea EnerwAbsorbnd]aulcs Ek Carion-

Kinetic Energy ( mgh) joules, Top Br- N of individual bruises on top of apple, B Br- N of indi onb of apple, Br Frul-Number
of truit with one or more bruises. 24.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 11

Applel Wt | D1|D21DAvi R [ IPl d | h | X V] E] Pl Al NIXIVi]E]
67 | 218 ao.s_:fgg'._mo 40.00: ' 0.00: 0.00{ 0.00
68 | 210| 79.5| 78.5; 79.0; 3950 i 0.00; 0.00{ 0.00

69 | 208| 78! 78, 78.0, 39.00° 0.00{ 0.001 0.

“70 | 211] 78 :
VA 215 BO ?9 ?95 39?5 I
72 | 215{ 81] 76, 785 39.25'
73 205t 775 ?S 51 7?0 35 50
74| 214 795! 825! 81.0. 4050

75 | 216 775] ez 798 39“- '
76 | 21a| 76! 795! 778 3888

77 | 2191 79, 79 790 3950’

it

75! 76.5; 3825

80 | 217| 79, 80 795 3975
‘81 | 206! 785! 77.5' 780 39.00.
82 | 216] 81, 77 790 3950 |2A 21| 2
83 | 208| 76/ 78! 77.0 3850

B4 | 221| 811 78 795 3975 |2A 115 4

Total | 4702 . i 0.87{ o.10f | Er S

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height o Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Vol in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruil-Number
of fruit with one or more bruises. 24.9.93
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Apple 1P| d ! h | X iVol! E Pl di.hn V Bot|E Bot| Apple V.
67 00! 0.00 0.00
68 ___ 0.00 0.00

69 | [sBj 135 0.05 0.42
70 | isA_ 17 011 | T1o1| oy b o
71| {5A 195 1013] T 121]  013] VeolTop | 087
72 000 0 0.00. 0.00! 0.00|  0.00| :Vol Bottom _ 7.48
.. 000 000 O 00{ 0.00; 0.00, | 0.00f O 000 000/ Vol Total | 835
74 : 000 000| }

s _}...000] 000| iEaTop | 0.10
76 037, 0.04] : :Ea Bol‘tom m| 083
77 067 _ 0.07|_iEa Total 0.92
78 “000|  000f | | -

=T T b ..._‘ s

______ 1.04] 0.11| :Weight(kg) 18.75
81 00' 0.00. 0.00° | 0.00| 0.00] | 000; 0.00| ! .
82 000, 0.00, 000" | 0.00| 0.00| | 060/ 007 VoiTop 7094

E-REN 000 000 0.00 ' i 000l 0.00| ivol Bottom 4275
84 | |5A 175" 3 098 050 0.0 0.76|  0.08| Vol Total 11369’
85 - 00 A
8 000 000| [EaTop | 783
87 ~ 000] o000 Ea Boﬂom: 472
88 1027/ 003] I "027] 0.03| [EaTotal | 1255
Total [ 7.48] 0831 T 8.3453] 6:9211] ' Ek Carton | 110.34

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height ol Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Appla mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise \fdurna on Appll mls. Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed Joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of i | bruises on lop of apple, Botiom Br- Number of individual bruises on boftom of apple, Br Fruit-Number
of fruit with one or more bruises. 24.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 12

Applel Wi 1DV |D2[0Avi R | 1Pl d } h i X |Va]ELIRI d | N JV¥op IETop
1 | 221] o[ 815 B0.s 40.38] |2C 19.5{ 75| 1.19] 1.55( 0.17] ! : 155 017
2_| 214| 80 795/ 798 39.88,_[2C, 165 5| 0.86| 0.70] 008| | 0.00] 070, 008
3_| 218| 805, 75 2C]__ 19, 6.5( 1. 000’ 0.00{ 0.00 126 014
"4 | 209| 765! 79 0.00. 0.00! 0.00 061 007
5 | 213) 75, 79 0.00, T0.00! 000 | 00 010
6 | 202 785! 765 5 000/ 0.00| 0.00 164 018
7| 208|761 79 775 Sl s 018
8 | 205 80 795! 798 : i 109 012
s | 203785777, 762 T Tooo 000] 000| [ 145 016
0 | 215 7678 770 i2C 114 039’ 0.25 0.03 160 0.8
11 | 201| 76 765 762 38.12! : '

12 | 200] 80 81.5 808 4038: |

13 | 219 77, 79 780 33.00] |2A 2.5 063! 025] 0.03] '2C' 235 7. 181: 2.141 0.24] |

| 1a"| 211 79 78 785 39.25 75|  2) 099 0.37[ 0.04] 2C. 205. 6.5, 1.36: 1.47. 0.16
15 | 200i 8079 795 39.7 1 000" 0.00{ 0.00

TQk B1IJ 405 __‘I_U?U 0401004 E
_ | 000i 0.00i 0.00
10.66] 0.48] 0.5 65, 207, 2.38] 0.26] _ ____2_;¢§i _ 032
0.43] 0.13| 0.01 z 013 _ 0.1
1.48] 176 098] | ; 176019
21 | 204 78, 785 782 3912, | | | | 0.00| 000 000 | | 0,00 0.00! 0.00 | 000 o000
22 | 204] 75 ?55 7sa 38.38] [2A 125] 55| 0.51 _q__gs}__op;. looo 0.00! 0.00 046 005
Total | 4641 i ; | 23.11 2.55 17 Tee63 073l | 297061 3.2788

Wi-Weight grams, D 1-Diameter mm {height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radws mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volums in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinatic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple. Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 24.9.93
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H

Plath i X VoiE Pl d ] h| X |VollE : IVBEBot| AppleV |AppleE| |Summary |
i .ooo _0.00; 0.00 0.00{ 0.00! 0.00; | 0.00| 000 | 155 017
' ' 0.00| 000| | 070] 008 I
1000/ 000| | 126 o014
0.00| 000| i o061 007
0.00 090, 0.10{ Vol Top
000 | 164/ 0.18] |Vol Botc
j ool I 164! 0.18] Vol T
0.00 1091 __0.12]
o028 | 403 044| [EaTop | 328

X

‘wleiwle o iw

0.02 1.79| _ 0.20| iEaBottom | 0.56
0.00 200, 022 [EaTolal | 384
000 T 146, ods] i
006| | 291 032 iTopBr : 25
000 | 184  0.20] {Bottom Br 7
005| | 047/ _005| :Br Frui 21
00| | 318, 035
0.00 203 022
UL : 1L001L 1 290 .95
15 oaa uaa.om 0.04 046, 005
|1 000 000 0.0 | 0.00 176 0.19] |
~ 1 000 000 000 {000 | o000 ooof : |
22| |77 T 000 000 o 000l | o4sl " o005 BN
Total | = 5.07  0.56 71 056] ! 34.778! 3.8386

W-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume 1op of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Emrgykhsumodn&uhmnpdopuhs Ea Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of & ises on bottom of apple, Br Frull-Number
of fruit with one or more bruises. 24.9.93
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- i ODG
208) 77; 78 775 3875 |28 245 5.5[ 199

0.00 _ 0.00

Applel Wt |D1|D2iDAv: R : IPj d | h | X [ VoI | E | iPi d ; h | E | .|VTop :ETop
23 | 216| 805! 755] 78.0] 39.00 |2A 165| 55| 0.88| 078 008] 2C' 19 6 ERTIRRT 0.1 193 021
T24_| 212[ 795| 775 785 3925 |2C] 5| 130 107} 012[ 2 12 3 046 021] 002| | 126 o0.14
25 | 216] 81 775 ! 000j 000{ 000| : | ! _ | 000 _ 000
26 | 200| 795 2j071{025{ 003 | 11 0. 025 003
27 | 212] 775 7/ 1.65 1.94] 021] 2C 125 45 050 0.36| 0. 230 025
28 | 204| 78.5] 77 0.00{ 0.00| 0.00] : | i i 000 0.00
29 | 218] 825 7| 1.48] 1.76] 0.19| T B 175* 0.19
30 | 200{ 78.5i 0.00 000 0.00
31 | 208| 795! 4] 1.09 6 201022
32 | 215|765 785] 775 38.75 0.00 000 0.00
33 | 213] 76! 78! H

a4

35 | 208l 77, 7781 772 3552 “T2ci 23 ss | 1.75] 1.90] ¢

e e i Bt SR gt S

36 | 219| 77.5; 79.5! 785 39250 |2C. 255] 85 213} 31 uoo= 0.00

a7 | 204| 775! 82 798 3988 | ! 0.00| 0. { 0.00. 0.00! 0.00

38 | 218 79 80 795 3975 |2A 21| B 1.41 .25 035 013] 001

39 | 217 78! 815 798  39.88 i 0.00 i

40 | 210] 771 765] 768 3aaa 128’ 22| 65| 1.61] 1.72[ 019 | i

41 | 208! 78. 78 70181 2.14| 024] | Doo u_ogl_gqo_

42 | 220] 79 795 792 39. 6 149 150[ 017 | 000 0.00] 000 _

43 | 200 785 79 788 39.38 14! 2.5/ 063j 025{ 003! - | | 000 0.00] 0.00 . oS 003
Tas | 221) B2 811 815 4075 0.00} 0.00{ 0.00i | . " 0.00 0.00! 0.00 000 000
Total | 4650 i 210/ 2311 1 T 314l 035 [ 2a01 2ee0t

W-Waight grams, D 1-Diameter mm (height in tray), D2-Diameler mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottomn of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 24.9.93
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Apple Pl d { h i X !Voll E | |Pl d | h ; .|V BoEBot| AppleV|Appie E| jSummary |
23 | {sB| 21! 6l 1.44 1.43] 0.16 1.43| 0.16 336] 037 '

24 | |5A 185 6 1.11] 1.09) 0.12 1.08| 0.12 237] 026

25 | isB| 235 8 1.78, 245 027) | | | 245 027| | 245 o027

26 | 0.00i 000 000f | | | | 000 025!

27 o008l | L L. . 052

28 000 | | .p.do, ooo- ooo 0.00

29 - 0.11] {6B| 14.5| 25| 0.67

30 ; L 005 ; .

3 o '-"°°* °°°' 000 | | 01| 02z

32 | {5 14i 5 064 051 006 51 o

£ [ 0.64 £

34 | !5A 205 cote) [ 1 Too 33s] 037 | i

35| isBl 22 75 1. 022! |eB| 135 3 417{ 048] iTopBr | 19
36 | SAl 135 4 058, 037 004 3481 038l :Bottom Br| 15
37 0.00 0.00 0.00 000, 000 iBr Frui -
38 0.00, 0.00. 0.00] 208 023 i 1
NN 000 000 0.00 000i o000 T T T
40 | i5B| 255] 85 218 313 035 | | 485, 054) | by
L 0.00. 0,00 0.00i _ 214 024| | :

a2 | 5 205 7 1.35 159 0.18 . 309! 034 : i
%3 - 10007000 000] | [ '7_0-25?“ 00| 2

4 | i5A 16 4 079 052 006 o006 | 0s2, oo0sl i T
Total i | i i 16.5: 1.82 So8] Tavtesl assa0i T T

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameler mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equaton), Vol-Bruise Volume In mis, E-Enargy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom ol apple, Br Fruit-Number
of frult with one or more bruises. 24.9.93
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Apple D1]021DAvi B L VTP __iETop
45 | 219] 79 80, 795 3975 |28i 13| 2 017, 002
a6 795,78 788 3938, [2A 17 6 092 0.10
47 775, 76.5, 77.0, 38.50;

48 | 208] 770 775! 772 3862] i

a3 |74 765, 752 3762] |2A 16) 65

50 775] 79 782 39.12:

51 77 825 798 3988 |28’ 205| 65| 1

52 775! 745, 760, 38.00° |2C 205 5

53 785 80.5; 795 39.75] |2C{ 14 45| 0.

54 775! 795 785 3925 |28 165| 3

55 7878 780 3900 [2A 13 4

56 78 770 3850: | |

795 3975, |2A 11
7157 3875 20‘5

351 0511 0.27!

80 | 1.34] 159] 0.18] | 0.00' 0.00] 0.

61 “{2A 155 0.77] 062} 0.07| © 0.00! 0.00

62 _0.00{ 0.00{ 0.00{ 0.00, 0.0}

8 5i |2c 1851 55| 1.00] 00l 011 | 000 0.00|_

64 733 0.00| 0.00| 000 : | '

65 785] 82 802 40.12 j 2C 165| 4| 086l 056/ 006l i |

66 | 79! 775 782 3012 0.00| 0.00{ 0.00! © 000 0.0
Total E - E 1191131 © | : 16.104 17775

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm {width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Appie mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules. Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on b of apple, Br Fruit-Number
of fruit with one or more bruises. 24.9.93

88:12/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 12

Apple 1P| d | h I X Vo! E | IPI d | h | X[Vol! E | |VBotEBot| AppleV |AppleE| !Summary

as [ 156l 5. 4 o7iioas 008 | | | 0.00| 0.00} 0.00/ | 046| 0.05 063 007 T
46 | 58] 21 6 1.3 143} 0.16 ' 00! | 1.43] 0.16 234] 026 |Tray 3

47 | {eB| 215, 6 153 151: 0.17| 151[ 047 | 151] 017| !Weighikg)i 464
48 | isB 45 084’ 059 0.07 059, 007| | o0s9l oo07| ! |
49 000/ 000 : 090 010| {VoiTop | 16.10
50 | 0.90] 0.10 090, _ 0.10| |Vol Bottom 16.41
st "|oool 000l | 147 "016| Vol Total | 3252
52 056! 0.06 1.70

.. 2091 023 254 O

54 025! 0.03

i 200] 022

56 1.39] 0.15

57 0.30| 0.03

58 0.00| 0.00

59 | i5 45 118, 0.87 0. 0.00{ 0.00' 0.00] | 0.87] 0.10}

60 | ise 1ai 3062 030 0o3| [ | [ | 000f 000 000 T 030] 003

61 | !sB| 13 35 054 029 0.03| 4B 13| 25| 05ei 0.21° 002! | 0511 006

62 || Tooo 000 ool [T 1 000i 0001 000, 1 0.00i 0.00] -

63 | i5A 395, ¢ 000f 000, 000 | 1.32| 015

64 000, 0.00; 000: |"1.13[ 0.12 2|

65 | 0.00 083/ 00| | 1 391 015
66 | | ' 0.00 000, 0.00 0.00 | 0.00j 0.00| { 000l 000/ ‘BottomBr: 57
Total| ! T e 164 [16.41 1.87] | 32515 35889| BrFrmt | 73

W1i-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Appile joules, Apple V-Total Brulse VolumoonApplomls Apple E-Total Energy Absorbed in Bruising Apdapulu Ea- Enummmdjoubs Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of indr J bruises on top of apple, B Br- Number of I b on of apple, Br Frull-Number
of frult with one or more bruises. 24.9.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 12

Applel Wt |D110210Av] R i 1Pi d i b | X IVl EJIPI G h | X |Vl €| [VVop iETop
67 216} 79.5 B1| B80.2! 4!)12_' 0.00| 0.00| 0.00 0.00{ 0.00{ 0.00 0.00 0.09
68 | 208] 82| 77, 795i 39.75 0.00[ 0.00| 0.00 0.00 0.00| 0.00 0.00] _ 0.00
_69 | 207} 78.5| 78.5 785 39.25 | L R 0.00; 0.00| 0.00 000 000
70 | 20| 80{ 79; 795! 3975 | | 0.00| 0.00| 0.00 0.00} 0.00{ 0.00 0.00, 0.00
71 | 204| 78.5] 77i 778! 3888 |2B] 16.5| 2.5/ 0.89] 0.37| 0.04 0.00{ 0.00{ 000 | 037 004
72| 210] 79 78] 790 3950: 0.00{ 0.00| 0.00 0.00; 0.00{ 0.00| | 000 0.00
73 [ 221 771 8o 785 3925 | 0.00f 0.00| 0.00 000} 0.00 0.00] | 0.00] _ 0.0
74 | 204| 765 80| 78.2; 39.12 0.00( 0.00| 0.00 0.00} 0.00] 0.00{ | o000| 0.0
75 | 219] 79 80| 79.5] 39.75. | 0.00{ 0.00| 0.00 0.00! 0.00{ 0.00 000 0.00
76 | 215| 80| 81.5] 808 40.38! 0.00| 0.00| 0.00 0.00j 0.00{ 0.00| [ 000 0.0
77 80.5' 785 3925 0.00| 0.00{ 0.00 0.00! 0.00| 0.00 0.00.__ 0.00
78 815 0.00| 0.00] 0.00 0.00{ 0.00] 000| | 000, 0.0
19 81.5 0.00| 0.00; 0.00 0.00: 0.00{ 0.00/ | 000. 0.0
80 78, Lo 0001 0.00| 0.00] 0.00; 0.00} 0.00 0.00; 0.0
81 795 28! 185 4] 1.09{ 0.73] 0.08 0.00' 0.00{ 000} | 073 o008
82 7 ! S0 0.001 9.0

83 795 l 0.00| 0.00| 0.00

L. T 0.001.0.00} 0.00

85 7850 782° 39.1 0.00| 0.00| 0.00 0.00! 0.00! 0.00 000 0.00
86 775] 785 3925 | | 0.00{ 0.00| 0.00 0.00! 0.00{ 0.00 0.00!  0.00
87 81l 788 39.38; | 0.00{ 0.00| 0.00 0.00! 0.00{ 0.00 000! 0.0
88 80, 78.5 3925, | | 0.00{ 0.00| 0.00 0.00; 0.00] 0.00| | 000 0.0
Total t £ 1.10{ 012! | ol of | rossa 01213

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis. E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 24.9.93

88:12/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 12

[Pl d i h Pl d | h | X|Vol| E V Bot|{E Bot| Apple V | Apple E| | Summary
0.00| 0.00! 0.00{ | 0.00| 0.00 0.00 000
58| 205; 6. 68| 12| 45| 046} 0.33' 0.04! | 1.80 0.20 1.80] 020\ |Tray 4
58] 18 0.00| 0.00 0.00; | 1.23| 0.14 123 0.14] |Weight(kg): 4.62
58| 21.5 '0.00| 0.0} 0.00; | 1.50| 0.17 150 o17| | T
5A 155 0.00| 0.00! 0.00; | 0.62] 0.07 099 0.11| {Vol Top 1.10
i ; 0.00{ 0.00 0.00{ | 0.00| 0.00 0.00| 0.0/ |Vol Bottom! 16.61
g3 0.00! 0.00: 0.00] | 0.00| 0.00 0.00| 0,00 |Vol Total | 17.70
sB| 17.5 000} 0.00; 0.00. | 0.80| 0.09 0.80| 009
|sA_ 18,6 103 103 0.0 0.00 0,00, | 1.03/ 011 | 1.0 011[ EaTop | o012
s8] 18.5] 65 1.07 1.18. 013 0.00 0.00: 0.00, | 1.18| 0.13 118 0.13| !Ea Bottom | 1.83
0.00; 0.00° 0.00 0.00| 0.00. 0.00! | 0.00| 0.00 0.00|__0.00| |Ea Total 1.95
1000 000 0.00 0.00| 0.00: 0.00/ | 0.00( 0.00 000l o000l I 1
075 062 007 0.00| 0.00' 0.00{ | 0.62| 0.07 062|007/ |Carton
173 189! 0.21 0.00| 0.00: 0.00; | 1.89] 0.21 1.89] 0.21| |Weight(kg)! 18.55
' 0.811 0.66 0.07 0.00| 0.00. 0.00. | 0.66 0.07 130 015 |
0.00. 0.00. 0.00 "0.00[ 0,00, 0.00/ | 0.00| 0.00 000 _0.00[ Vol Top | 71.01
000 0.00! 0,00 0.00' | 0.00| 0.00 000 0.0 !Vol Bottom 55.16
| 000 0.00{ 000 | 186|020 186 0.20 |Vol Total | 126.17)
0.00{ 000, 0.00; | 0.00{ 0.00] i 0oo| oo0of |
0,00/ 000, 000! | 182[ 020] | 18| 020| :EaTop | 7.4
0.00| 0.00' 0.00; | 0.72| 0.08 0.72| 008 !EaBotom| 6.09
5, 0.99' 088, 0.10 0.00| 000 000! | 0.88| 0.10| | 0.88] ~ 0.10| jEa Total | 13.93|
Total| | i 1 163 180 033" 004! | 166! 1.83] | 17.705 1.9541| 'Ek Carton | 109.21

WI-Weight grams, D 1-Diameter mm (haight in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules. V Bot-Bruise Volume Bottom ol Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on botiom of apple, Br Frut-Number
of fruit with one or more bruises. 24.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13

Appe Wi [D1]D2iDA; R JPid [ h[XxTvol €| ‘Pl d [ h VTop | ETop
"1 | 216] 785|051 795 3975 | 0.00| 0.00| 0.00{ 000 0.0
2 | 218 82 79’ sos_ _qusé : i 310' 034
3 9.0. 3950 2 12| ) 0.12; 001
ik 79; 78.2° 3942 28 10 7 147 1.37] 0.15 1371 015
5 | 205, 76, 795 778 3888’ 2A 235] 85| 1.82| 2.63| 0.29; 263, 029
6 | 208 770 ns' 772 3862 [2A 205  7i 1.38] 1.60{ 0.18| i 3 §.9._,9-.‘_§
7 | 213] 78, 795 788 39.38] (2B, 23, 8l 1.72| 234 0.26] | 234, 026
8 | 79 aoz _40.12;_|2B:_ 22) 9.5 154| 262| 0.29| | 262 029
o | "_“ﬁ 7807 39.00] |2A 17| 65| 094 1.01| 0.11} | ] 101 041
"0 785 782 3942 | | 000{ 0.00| 0.00] : ) 000 000
1 68 3838 |2A 24, 9| 1.92 3_@;_9;};._,39__19, e_uug 115 409 0.45|
12 | 215 55802 40.12° |2C]_20, 6| 127) 128/ 044) | [ [ 000 00, | 128 014
EE S 79 79.5: 792" 3962 28 18i_45 45| 1.04| 0.76] 0.08| 2D 165 _ 45 087 063} 0. 139 015
A4 | 7 aos wzs '2a| 18 1.02/ 041] 2C; 21.5] 9 1.46: 2.34] 0. 337, 037
1 |28; 18 8| e Sl e i
16 | 126 118] ~ 310 034
g7 1 2983 032
18 -!ﬁ_ ) 331: 037
19 1 231 025
20 L 069, 008
21 | 218 82 : = L .00 | 016 _ 002
25| 20| 82/ 75 785 39.25, |2A 165/ 5| 0.68] 0.70{ 0.08; 2C 205 55 1.36 124 _q._1_4|'> 195 021
Total | 4630 . i - i ] I 338{373l ¢ | | 556l 0.61] | 39.355 43438

WA-Waight grams, D 1-Diameter mm (height in tray). D2-Diameter mm (width In tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reter
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mls, E Top-Energy Absorbed top ot apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis. Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 25.9.93

88:1311
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13
Apple Pl d | h i |Pl g f h | X |voli E | |VBol Applo V |Apple E| [Summary |
1 | isef 215 3 | 083 o009 |
2 310, 034| ITray 1
SCH 012 001| iweightikg) _ 463
4 1 3? _0as| | ]
6 i 263] 029 VolTop : 39.35
6 1000 000i000] | | i _ 1.60; _ 0.18{ !Vol Bottom _ 9.29
AN 050 000 000 _234] 026/ Vol Tolal | 48.65
& || | 0.00' 0.00 0.00 262 029 | |
9 | 158] 335! 6 3.78 449 0. 550|061 EaTop | 434
10 000 000 0.00 000 000 EaBotom; 103
1| 70.00, 0.00 0.00 409 045 iEaTolal | 537
75 6 S |°°° 000 0.00 TN L I e
13 | 158} 205 7 135 1.59 0.8] (5D 11] 45] 0 _ 327|036 :TopBr i 24
el i 1000 000 000 337| 037| iBottomBri 8
15 | isB| 17.5] 3 098 050 0.05 050,  005| BrFrit | 21
16 | _5B| 18.5, 45 1.07: 0.81. 0.08 391|043 T
a7 I"0.00' 0.00' 0.00 i 293 032
18 | 1 1000 000 000 "331| o037 |
19| iscl 135 a 0.59 027 003 258 02ef | T
20| oeo| _oos| [ T
2 | 0.000 0.00. 0.00 | 0.00: 0.00; | 0.00] 0.00| i 1.95] . '?2" 4 ISR e
Total| | T 1 901 099 028 003 | 929} 1.03| | 48.648! 53695 :
W-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler

chanl) d-Depth of Bruise mm, h-Height of Bruise mm, X-demmived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom ol Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apo!o loulos Ea Enorgy Absorbed joules, Ek Carton-
Knetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- N ont of apple, Br Frul-Number
of fruit with one or more bruises. 25.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13

Apple Wt | D1 (D2 iDAv: R 1 1P| d h | X Vo] E | :P| d [_ h i X | Vol | E | |[VTop {ETop
23 217 ?75 83 BDZ 4012, 2A 17 5 0.91} 0.75 0.0_8 ZC 17: B 091' 091 0.10 1.?_8'2 0.18
24 [ 210] 79, 77, 780 39.00. 0.00] 0.00| 0.00] | 1 0.00; 0.00] 0.00 0.00{ 000
25 | 208| 78, 765 77.2, 38.62 0.00{ 0.00f 0.00 10,00} 0.00] 0.00
26 | 207\ 78] 76 50]_[2A 16| 55| 084] 0.74} 0.08 0.00; 0.00| 0.00
27 | 204 79 765 778 38.88. |2A 25| 9.5
28 | 213| 79! 80 795 39.75!
20 | 211[_ 79, 82 805 4025 |2A 165
30 | 210{ 765: 81 28,19
31 | 204 77| 765 768 3838 |28, 145
77 "‘”?95 30.75 | 2A

775 795 39.75
40 | 212} 745_755 75.5; 37?5

145] 5| 0.70| 0.
16, as
27] B85
24, 95

755 752  37.62

]

23. 654 26108

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- N of Individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 25.9.93

88:13/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13

Apple 1P| d : h 1 X i Vol | Vol ! E | |VBolEBot| AppleV|AppleE| |Summary |
_23_‘_ 58 ; 045 02 (006, | 079| 009 | 245 o027] | ==
24 0! 0.00{ | 0.00| 0.00 0.00|  0.00{ |Tray 2
= 1 0,00, 0,001 0. 0.00{ 0.00{ 0.00; | 0.00/ 0.00] | " 0.00 _ 0.00|  |Weight(kg)| _4.65
26 [ | 0.00' 0.00¢ 0. 00| 0.00. 0.00i | 0.00| 0.00 074| o008 |
27 0| 0.00 238|037 . ,
= e e sk
29 | I5C! 291 032] Vol Tot
.30 | 115 dv!EH
o LIS T 0.00| 0.00{ 0.00i | 0.00| 0.00] T 023 003| lEaTop | 261
243 | | 0.00_0.00 000 00} 0,00 0.00, ! 0. .00, | 160|018 EaBottom | 1.35
18 s 082 031 099 ) 00! 0.09 081|009l IEaTotal | 3.7
' 0.12 298, 033 | .
0.28 250 028] iTopBr 18
81| 0.20 329|  0.36] |Botom Bri 11
o tza__o e T
23, 5' "85 178 262 029) | | | i
a4 58] 17.5] 55 1.03 ' )
Total| ! :

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple ]oulos Ea- Enarmr Absorbed joules, Ek Carton-
Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of Individual b on of apple, Br Fruit-Number
of frult with one or more bruises. 25.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13

Apple| Wi pafoai R 1 1Pi d b XfVval E]IP]ia i h X VallE
45 | 205 76.5! 77.8 _38.88 _E 0.00| 0.00| 0.00! | {0.00i 0.00] 0.00
46 | 222 815, 792 3962 8| 2.11] 2.92] 032[ | | 0.00. 0.00| 0.00
a7 | 212 ;ag.‘?gg 3925, 11_35[ 039 0.21| 0.02| | 0.00! 0.00| 0.00|
“as | 217 81l 798 3988 3.5 0.48| 0.27] 0.03 i 0.00{ 0.00| 0.00
49 | 213 78.5] 795, 790 3950 ; 1 0.00: 0.00| 0.00
50 | 215| 3] 79 81.0 4050 | ! 000 0.00] 0.00 .
51 | 217 79.5{ 790 3950 1335/ 0545 029/ 003] | 170 _ 0.19
211 79. 780, 39.00, |28 i 0.00: 0.00| 0.00 053, 0.06
53 | 222 718l 792 T 3962 ko] : 000 0.00] 0.00] _ 005 001
54 | 202 85 812 4062 i 0.00] 0.00{ 0.00 0.38 _ 0.04
55 | 214 785 788 3938 | T L1 [000 0.00] 0.00 000 000
“s6 | 217] 80 785 792, 39.62. F | 000, 000f 0.00[ | 119, 013
57 | 21107751 755 765 3825 £ .00 0.00, 0.00 149 0.16
58 | 213 77,79 780 39.00 " 0,00, 0.00] 0.00 092 010|
se | 205 80 792 3962 1 000" 000] 0.00] | 000 000
60 [ 205 70 708! 30301 L Lt SO0LD00L AR Lot 4. 000 0000000} [ 000 0.0
61 | 215| 785! 79.5. 79.0' 39.50 "129 16 2| 082} 020l 003| | ' 0.00° 0.00} 0.00 029 0.03
“62 | 217] 80 795 798 3988 |28 21i 7.5/ 1.41] 1.80] O ' 180 020
T63 | 207| 765 765 765 3825 |2A 15, 4.5 07 K o052 006
54 | 200 77._ 77 770 3850_|2C 20 65| 1.32] 1.40| 01 - 00 0.00] 0.0¢ 140 0.15
65 | 207 765 77 768 3838 | | | 000] 0.00[ 000 i~ " 1000 000/ 000| | 000" 000
66 | 216| 78.5. 77. 778 3888 (2B 12! 3/ 0470021/ 002, | | | 000 000f 0.00 021 _ 002
Total | 4672 55 i 136/ 1501 ¢ T 0.29! 0.03i | 13.870 1.5309

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (reler Bruise Volume aquation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruft-Number
of trult with one or more bruises. 25.9.93

88:13/5
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13
Apple [P| d | P8 L h | X | Vol ! E | |VBot|EBot| AppleV |AppleE| |Summary
45 | isB 000 | 244 027 244 |
46 | 0.00| 0.00 292| 032
@il 1 | Tooo |- 000[ 000 | 021 4.67
_48 0.00 0.00 0.00 ' 0.00| 0.00 0.27
49 0.00° 0.00. 0.00 000| 0.00] | 000 | 13.87
50 | isB! 175! 65 096 106 012 | | 1.08| 012| | " 1.06 12| Vol Bottom 15.48
51 - 0.05| |sc! 165 1.19] 013 2.90 Vol Total | 29.35
SN e T S T T M D
53 202, 317, 035 37| 035| | 322 EaTop [ 1.53
54 152 1.98 022 236|026 EaBottomi 1.71
55 i 0.00 | iEaTotal | 324
56 1.60
- M N -
58 | |5A 15 5 0.78 062 .07 [ 1se
5 1122 e e T R R ”
60 0.00. 0.00 0.00 000 000 Traya |
61 : 0.20; 003| 'TopBr 4
6 | | | i 1000 000 000 [ __180[ _020| ‘Botom Bri 7
63 | (5Bl 15 35 074 040 0.04| _092] _ 0.10|_:Br Fruit 1
84 | i5B; 22 7 160 1.86. 0.20 326 036 :Carton |
65 . 0.00. 0.00 0.00 000] 000 iTopBr i 62
66 ' { 0.00° 0.00, 0.00] 000 0.00; | 000 000 i 021] 002| ‘Botom Br| 4
Total! ! i 133 147 i 2213 0. 155 1.711 29.353| 3.2398| .Br Fruit 67|

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top ol apple joules, V Bot-Bruise Volume Botlom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 25.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13

Applel Wi | D11D2 DAV R i [P . d | S APL &3 VTop JETop
67 | 206] 79| B0 795 3975 F 3 000, 000
68 | 209 e2] 785 802 000, 0.00
69 | 212| 795 77.5| 000{ 0.0
70 | 209| 81.5] 775 000 000
7 | 21 775[ 775 77. b 0] Q0L L et BOOL DL L. 0.00; 000
72 | 214] 79 79 790 000/ 000
73 | 210] 79 815! 000, 000
74 | 220{ 79, B15; 000 0.00
75 | 215| 81.5; 78! 79.8! 0.00; 000
76 | 217| 815] 77 000!  0.00
77 | 210; 76; 78.5: 38.62; | 0.00 000
78 | 217| 76,5/ 79 77.8 3888 |2A 115 019 002
79 | 211 .00 3950 | 000, 0.00
80 | 213 000, 000
Bl | 209 000 0.00
82 | 219 000 _ 0.00
83 | 212 0.65,_ 0.07
84 | 202 0.00/ _ 0.00

221 000 0.0
86 | 208 0.37)  0.04
87 | 218 0.13]__ 001
88 | 212 ; i 0.00, _ 0.00
Total | 4675 z l "7 o ol |1.3418] 0.1481

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volumae in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 25.9.93

88:13/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 13

Apple 1P| d ;i h | X i{Vo! E Pl d { h | X |Vol| E | |VBollEBot| AppleV|AppleE| [Summary |
67 0.00: 0,00, 0.00 0.00| 0.00{ 0.00; | 0.00| 0.00 000/ 000

68 | i5B| 245 6 1.92. 201, 0.22 0.00| 0.00; 0.00 | 2.01| 022 201] 022 jTray 4

69 | 58| 19, 45 1.17! 0.86 0.10 0.00| 0.00; 0.00, | 0.86 0.10 0.86]  0.10| |Weight(kg): 4.68
70 58! 15 (0.7 i 029 003

71 [ 15A 15 55 0. |_oss| 007[ ivelTop [ 134
72 0.00] 000 :Vol Bottom  6.14
73 . 000/ 000| Vol Total | 7.48
74 | 5B 17 075/ 0.08

75 SBf 14 1 __045] 005] iEaTop | 0.15
76 | isc| 18’ 1.12| _ 0.12{ |EaBotom | 068
77 i 0.00; 0.00| (Ea Total 0.83
78 | | | 1 oo0 000000 | | ] |o00o0l 000 000 [o000|000 | o9 oozl | T i -
9.4 0.00 000{ iCarton |
_Bo. _000; 000; Weight(kg), 18.63
81 0.00| 000

82 _..000; 000f iVolTop | 7822
_83

84 | o

85 ;

86 i

L% 00 0 - 4 00

88 | 0.00° 000 0.00 000; 0.00, | 0.00| 0. ) .00 :
Total 6.4 068 j . | . 6 7.4831| 0.8259] .Ek Carton | 109.65

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of frult with one or more bruises. 25.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 14

Appll Wi 1 D1 1D2[DAVI R | 1Pj d | b Eljpldalb | X Vi] E L ]VTop ) ETop
1| 222| 76! 815/ 78.8; 3938 | | i 0.00 0.00} 0.00 000 0.00
2 | 213| 745] 765, 755 37.75! [2A 14 & 4 0.00/ 0.00] 0.00 064" 006
_3 | 213| 775] 825 800} 4000, [2A 135| 35| 057| 0.32 000 000] 000 | 032[ 003
4 | 218|775 81; 792 2A 1855 0.00] 0.00] 0.00 093] 009
5 | 210! 80.5| 79, 798 2A 165, 7| 55 071} 065 0.06] | 169, 016
6 | 212| 83 765; 798° 3988 {2A 22, 95 0.00; 0.00| 0.00 i 025
7 | 204| 745! 76.5| 755 37.75. [2A 25 8| 0.00; 0.00] 0.00] | 0.27
"8 [ 218] 78815 798, 3988’ [2A 20| 65 0.00/ 0.00{ 0.00 0.13
9 | 200] 775 79.5] 785, 39.25; |2B| 215 7 000! 0.00] 000 | 176, 0.7

211 79) 780 39.00° |2A 20 7 0.00¢ 0.00| 0.00 152 0.5
790 775, 38.75_[2A 20{ 75 55i 0.78' 0.69] 0.07 233] 023

78, 775 3875 |2C 205 65| | i T Too0o 000] 000{ | 147, 014

|76, 770 3850 |2A 16 4l S 1 0.00: 0.00} 0.00 053, 005

5 79! 77.8. 3888 |2A 195 8 65) 144 155[ 015 | 324] 031

765! 755 37, 75 |1 0.00: 0.00| 0.00 000 0.0

7857 782 39.12,_ |28 20| 85| 1 191 o018

17 | 212| 78 815, 798 3988 |28 2051 5 113 ot
18 | 210/ 8157 80 808 4038 |2A 20 7| | 283, 025
19 | 214| 805! 79’798 3988 |2A 105 25 | 0.10 118, 0.1
20 | 211] 775/ 795 785 3925 |2A 105/ 2| 035/ 0 : 000, ong_oq 0111 0.01
21 | 213| 785 825 805 4025 |2A 21| 9.5[ 1.39] 240] uzs; 1 o000 000000 | 240 023
22 | 200 755 81! 'rsé 3942 | 0.00| 0.00] 0.00] i 10,00/ 0.00f 0.00 0.00.__ 000
Total | 4635 i i 2561 247] | | | 5.06] 0.491 | 30.623' 2.9558

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radws mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height ol Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of indvidual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 6.10.93

88:1411

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 14

Apple 1Pl d i h Pl d | h | X |VoljE | |[VBotiEBat| AppleV|AppleE| :Summary
1 0.00{ 0.00; 0.00! | 0.00| 0.00| | 0.0
2 0.00| 0.00] 0,00 | 0.00| 0.00 0.64
3 0.0 0.00 gz
4 i _0.00{ 0.00 0.93
% 1.69
B g 000! 000] 000 | i | 000 0.00| | 2682 ¢
"7 | isB| 185] 3; 1.15. 058 0.06] | | _ “0.58] 0.06 3.40] 0.33) iVol Total | 3291
8 0.00' 0.00: 0.00 0.00| 0.00 1.39)  013] |
L2 0.00: 0.00; 0.00 | 0.001 0.00 1761 0.17] iEaTop | 296
10 000 0.00, 0.00 0.00{ 0.00 152| 015 (EaBotom| 022
11 | _i5B[ 16,45 083 059  0.06 059/ 0.08| 293] 028, 'EaTotal | 3.8
K% oool ooof | va7i oda[ T 1
_0.00| 0.00 053] TopBr 24
0.00f 0.00 000! 000 BrFnit | 19
i b 000l 000l | 181 o018l i .. %
0.00| 0.00 193] o011 -

1.0.00] 0.00 263 025
0.00| 0.00 118 0.11
0.00; 0.00 011 oo| |
000[ 000 1"~ 240] 023
000} 0.00] | 000l o000 |
2.28| 0.22] | 32.905] 3.1762| |

i | 000 000, 0.00
Total : ! i 228 022

Wi-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posfion of Brulse (reter
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Brulse Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume fop of apple mis, E Top-Energy Absarbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bmlsmg Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kmetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- N of individual bruises on b of apple, Br Fruit-Number
of frult with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 14

Apple Wt | D1 {D2IDAVI R ' NAJE LIPL g th I X jVa) E | INTop 1ETop
23 | 216| 77.5, 80.5; 79.0; 39.50; | 2.28| 0.22] | | ""0.00 0.00/ 0.00 228] 022
24 | 205| 77.5! 79! 782! 3912 0.00| 0.00 1 0.00; 0.00| 0.00 000 0.00
25 | 208] 80; 785 79.2] : 1.19] 0.11 1000 10.00{ 0.00 119 011

( 1.15] 0.11] | 0.00: 0.00| 0.00 115, 011

245]. 0244 12G. 13 3S
0.00| 0.00

275 027

i uod' 0.00{ 0.00

38.75
396

[ "76.51 78.5] 77. 5/ :
80 78.5: 79. 2] :

2C 1457 5 069 0.54; 0.05
. 0.00, 0,00 0.00]
- 0.00- 0.00] 0.00] _
A B
0.00! 0.00f 0.00
0.00: 0.00] 0.00
- 0.00! 0.00| 0.00

.36 | 208 780 79! 7
38208, T T2
38 | 219| 76.5{ 81.5, 79.0; :
ag | 220/ 785! @1

40 | 208 77
a1 | 208} 785! 79!
42 | 202] 745, 77 75
_43 | 215] 80 79.5: 7 L
a4 | 218| 771 805 788 39.38
Total | 4679 i t ! i

19.330¢ 1 8658

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radus mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frut-Number
of fruit with one or more bruises. 6.10.93

88:14/3
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 14
Apple iP| d i h | X iVoli E Pl o | h I X | Voi E | |VBotiEBot| AppleV|AppleEl ;S Y.}
oaa' '0.09 0.88] 0.09 3.16]  031f |
i 0.00| 0.00 000, 000 |Tray 2
0.00{ 0.00| | 119 011| |Weigh(kg); 4.68

K7 .
3.02| 029 jVolTop | 19.33
0.00 0.00 Voi Bottom. 10.54

0.83| 0.8 Vol Total

uuo*

3.8

6 _1.36 135 0131 0} 0.00 000, | 1.35 RE
Total| | i i T105 1.02 o o 1105 1.02] 1 20869

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diamater mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chart} d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume egquaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Brulse Volume Bottom of Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br-N of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 14

h E.}.1P].9 [V Top iETop
000f | | 0.00 000
45 T0.04 : 0.42] 004
020, | | 206, 020
5 81.5 002 i | 016, 002
20[ 835 80, “as 0.06 067, 006
el B Q08 i
815 79 0.00 | __000. 000
| 795! 78.5, 79.0| 0.00 0.00. 000
7551 77 762, 38. oo0of i I 0.00; _ 000
221 79 835 81.2. 4 : 0.01] 12c 090 009
805! 785 795 39.75' |2C/ 15! 3{ 0.06] ;| 058 006
Sl 05 02 wie | ] 500 T om0 o000
7 s (o w2 o iz Tas oz
1800 40.00° |28 21.5 XL/ 175 017
78 80 790 000{ | 000! 000
725 765 745 28 185 55 0.10 100 _ 010
795 78 788 0.00 ! 0.0¢ 000 _ 000
82 808: i 0 0.00 ;... 1000 0.00] 0.00 0.00; 0.0
80 785 39.25. |2A 135 4.5 042 0.04] 2C1 21’ 65 143 155 0.15 197 019
745 785 765 3825 | | .00 0.00 [ 000 0.00; 0.00 000 000
65 | 2020 78 765 77.2 3862, |2A 15 0.58] 0.06 |___ 1000 000! 0.00[ | 058 006
66 | 2190 78] 81 79.5. 39.75 2C. 15 35 40] 0.04 1000 0.00] 0.00 040, 0.04
Total | 4671 : : i il Sl 0.96 i i i 3.42i 033! | 13.373' 1.2908

WA-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radus mm, P-Postion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules. V Bol-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetc Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 14

Apple | P Pla | n _|V Botl|EBot| Apple V |Apple E| Summary |
s | 0.00| 0.00 0.00
i58

088/ 009] | 130

- 0.00) 0.00f ; 206
. ._| 000} 000| | 018 o0
| 0.00| 0.00 067
ity I
_____________ 058l
0.00| ¥
...... | o049l o0s| EaTop | 129
0.00. ¢ 200{__ 0.13| EaBottom! 1.61
___ |.000| 0.00; 0.00] | 0.49{ 0.05| | 107 _010| Ea Toml | 290
i L 0.00 .. 000 000 iTray3 [
135¢ i 654 063] iTopBr i 15
.......... . 326 032 iBottom Br 15
021] 002 !BrFruit 17
__________ .. 150 015| iTray 4 i
i _|__2%2 o028 iTopBr | 4
' s 000 000| {BotomBr| 8
1 | 298l 029 :BrFruit 12
162 264 025 0,00 00 264 025 Carton i
158/ 10, 3 032 015 001 000 000 | 015/ 0.01| | 073 0.07| [Topr 61
66 | i5A 5. 0.71. 0.58 0.06} 000! 0.00. 0.00_ | 0.58] 0.06] | 098] 009 iBottom Bri 38
Toall | | ¢ | 162, 157} 0.47 005 | 16.7] 1.61] | 30.094! 2.9048] B¢ Frun | 67

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of appie mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Batiom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 6,10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 14

Apple| Wi ]D‘ D2(DAv: R | IP] d | h | X |Vo| EJIPi d i h VTop iETop
67 | 213| 785! @1 798: 3988/ | | 0.00{ 0.00| 0.00] | I i 000, 000
68 | 206 77.5! 78.5! 78.0 39 0.00{ 0.00{ 0.00 i 000! 0.00
69 [ 212 78] 80 7 0.00 _| 000 o000
70 | 213| 765 0.02 019, 002
71| 220[ 81 ooof i1 000, 000
72 | 211] 78 ooof | i i 000 0.0|
73 | 218} 775} 001 . _012i 001
74 | 212| 78 0.00 ! 000 000
“75 | 220] 78! 0.02 e 1 018 o002
76 | 205/ 80| 0.00 i " 000 000
77 | 214f 78 ;39 0.00| 0.00| 0.00 i 000/ 000
78 | 218 77 785 3925' | | | | 0.00| 0.00 0.00 s "] 000 o000
79 | 200| 785! 795: 790° 3950 | | 0.00{ 0.00{ 0.00 L 000 0.00
80 | 203[ B05i 77, 788 3938 [2A 135 2 0s8| 0.49f 002, | 018 002
81 19| 77 | 7721 O i 0.00| 0.00| 0.00 000, 0.0
82 i 0.00{ 0.00 0.00! T 00 0.00
83 : 0.00| 0.00| 0.00 e "0.00
84 000| 0.00] 000} | i i 0.00
85 : 0.00{ 0.00{ 0.00| : 0.00
"85 i 000} 0.00} 0.00 : 0.00
87 [ 21745 78 se12. | | 1'eoo| 0.00[ 0.00] : 000
88 | 215 790 78 785  39.25! |2A 145| 7| 0.68| 0.83| 0.08/ 0.08
Total | 4684 i s i 149} 014! | ! 1.49361 0.1442

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Brulse mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Enargy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple jouies, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 6.10.93

88:14/7
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 14
Apole |P| d i h | X Pl o [ n V BOlE Bot| Apple V |Apple E| | Summary
67 | is8l 105 2, 035 o11f001| | o] oorf |
68 | isB; 17, 4 094 0.60| 0.06 060| 0.6 |Tray 4
0.00: 0.00 1 0.00| 0.00 ) " Weigh
0.00: 0.00 | 0.00| 0.00
000 000 000} | i | | 000} 0.00| 1"
0.00; 0.
0.00; 0.00 .
e 195 019 iCarton |
0.19]  0.02| ;Weight(kg):
vl onel |
0 000 | . {000/ 000| iVoiTop | 64.
8| i | ! {000 000 0.00i 000 000| Vol Bottom 37.25
B4 | iSB; 12 35 045 025 002 | | 025 002 Vol Total | 102.07
8| | | 000 000000l | | | T
86 | i | I toeoo 000 000j | | | 1" 0ooj o000l iEaT
87 | IsA 16 5 085 066 006 |sB| 95 25 i o7 oo7
88 | | 1000 000 000 i ot 17 o83 o008
Total| | ! i "7.60° 0.73 | «| | 9.1983] 0.8879

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom nf
Apple joules, Apple V-Total Bruise Voluma on Apple mis, Apple E-Total Energy Absorbad in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of appie, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 15

Applel Wt | D1 | D2 DAV R ih X L VoL e 1)V T bk Ton
1 | 215] 81i 82 815 4075 © 0.00: 0.00{ 0.00 063 006
2 | 204] 76| 775 768, 38.38 1 0.00. 0.00| 0.00 007, _ 001

|73 | 208] 771805 788, 39.38; |: 0.00{ 0.00 000 | 057 _ 005
4 | 210| 795] 76, 77.8: 3888, T 1000 0.00] 0.00 190, 0.18

o8 | 218 n_afé.'?éi'"&'gisz |87 18] 6| 1.04] 103 0.10] 2C 9 110 o1

6| 203] 74l 81l 775 3875 |2A 195{ | 0. 156 0.15
7 | 208[ 785] 76 772 3862 14 5 064 051|005 | 338 03

"8 | 218| 775! 785, 780 39.00 )| 0.00( 0 | 1000, 0.00] 0.00
9 | 217| 82| 705 808 4038 |2A 16| 5| 0.80| 0.66| 0.06 {2C[ 19, 6 1.13; 1.15{ 0.11] |
10 | 200| 8ol 795! 7981 33.88' |2a 125] 5| 0.43] 0.41| 0.04| | 1000 0.00] 0.00 ,

11 | 218| 825/ 80 812 4062, |2A 245/ 95 1.89] 322| 031| 2C  15; 25 0.70. 0.29] 0.03 351 034
12 | 200| 785, 775 78.0, 39.00 |2C 195/ 5. T T T000. 0.00] 000] | 111 _ 011
13 | 202| 755 78 768 38.38 """l o000 000|000 | 000, 000
76 7850 772 3862 | 1000 000f 000 [ 078 008

79.5! 785) 790 39.50 _ f ooo': oc-o__g.o_n 099, 0.10

5| 782, 3912, 126 012

80 81.0 4050 268 026

775 785! 78. 085, 008

78.5, 805 7 ] .001 0.00 | _ooo! o000

78 2A 17 as' 091 1.00; 0. 1.09;  0.11

795, “i2A 185] 55! 1.10 JARL N N 946 Dl . L

755! ?95 775 2A 1ai_ 7. 1.08 123_i 012 120! 115, 45. 043 031} 003 1.54! 015

Total | 4642 i 5 E 2452380 : | ' 271 026l | 27.191 26248

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absarbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 6.10.83

88:151
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 15
Apple 1P| d i h | X Vo] Pldlh | X |Voli E | |VBotlEBoll AppleV|AppleE| iSummary |
1 000/ 0,00, 0.00{ | 0.11] 001| 1 073 007
2 0.00| 0.00{ 0.00! | 0.00| 0.00 007/ _001] {Tray 1
A e ..§.0:001 0.00 0.57] ... 005t |Weighttkg); 4.64
4 0.00}.0.00.0.0 : oy ML L
5 0.00{ 0.00 000! | 0.13[ 0.01| | 1.24] 012 (VolTop | 2719
6 10,00/ 0.00 0.00: | 0.00{ 0.00 156/ 0.15 |Vol Bottom __ 1.59
7 — | 0.00f 0.00; 0.00{ | 0.00| 0.00 338 bn)_!vm Total | 28.78
8
9
10| ] i "toe0 000000 | |
1
KE) ; o
2. :
14 . 1000{ 000 { 078 008 iBottom Br 6
15 . 1 0oo[oo0f | o099 o010 BrFmit | 19
16 .| 000 000 o. "Jooof 000l 1" r2s 02 T
17 i ; 0.00! 0.00. 0.00 0.00{ 0.00 268, 026
1000 000 0.0 000 000 | 085 008f ! 1
" 000 000 0.00 000! 000| | o000i o000l |
i 000 000 0.00 0.00; 0.00 109, 0.11
5 067 048 005/ |6B 0.66[ 0.06] 259' S
; : i S T i

7141 014

1501 0.15] | 28.779! 2.7778] | i

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (reler Brulse Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom ot
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bru-amg Apple joules, Ea- Enefgv Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual b on of apple, Br Frult-Number
of truit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 15

Apple Wi | D1iD2iDAv: R :{ |P. d | h | X {Vol| E | iP. d { h { X |Vo|E | |[VTIop [ETop
23 | 216] 80 82 810 4050 [2A 17.5| 5 0.96i 0.79 p.qa. zc 155E 3.5 0.75! 0.43 0.04 122 012
24 | 217| 77, 805. 7883938 _|2C. 15 55 0.72| 0.65| 0 0.00' 0.00! 0.
25 | 218| 785 0.00; 0.00{ 0.00
“26 | 212| 78 0.00{ 0.00
785 75 1421 181
__ 3 056} 0.25|
75] 1.18] 1.49
55/ 1.08] 099! 010
0.00/ 0.00! 0.
S

1000/ 000! 0.
5 173, 2.19] 0.21|
| 062! 051} 0.05'
095! 71,081 0.10
1.14] 1431 0.14
51 103 112 011] 2
| | | 0.00| 0.00{ 0.00!
2A 18 55| 1.03 093'009 i
e o
[ 0.00{ 0.00:

.45 088 033i006

e - i

)| ?a‘la1_5 793 3933
{7777 7681 3838
81 795 39_?5”_

2818 5.5 1.03! 1.12! onj i i °°°. 0.00{ 0.00| 12 .01
1" Toool 000l 000, | | .00; 0.0} 0.00 000 0.00
i I laselvsei 7 | : 7.411 0721 | 23570 2.2751

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules. V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of Individual bruises on 1op of apple, Botiom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 15

Pl d | h X | Vol i

1 E Bot]  Apple ViApple E| | Summary
002 1" 140 03] |

0.04 101| __o10| !
| 0.00 °°°3 ..0.00;
00 0.00 0.00! °°°._s. —
0.01) | zg‘l _028]

| 0.00i 0.00 0.00;
0.00; 0.00: 0.00:

Ti's' T2 042 013

4 103 0.65 ooe"" 11 |o00 000 0oo | 0.06 090! 009
||| o000l 000 000 |To1[ 010 ape]  o.47] |
___| 000! 000 0.00 9| 0.18 288 028
Al 1 | 0ooi 000 0.00 [ 0.00 ooor 0.00
: A1 17| 000 0.00 000 10.00 177! 017]_
___g 1.04: 103 5CI 115 _ 3i 0.42! 0.19. 0,02 _ 0.12 122 0412
0,00 0.00° B 0.00; 0.00' 0.00. 0.00 265 026
__15 75 071} 0.97. 0.0 __| 000! 0.00. 0.00 0.09 2371 o023 | Top Br | 22

ol 0.00| | 106/ 010 BottomBr;, 15
030 | "sss. 054l _Br Frui
0.06 240i 023"V L

245] 75! 191 249 024
10.00i 0.00, 0.00 _

155 5 075 062

15. 55 0.71. 065 0.

i
{ 10" 2 033 010 001 | |~ 1" [ooo! 000 000" | 010 001 I 010! ool i
| 205 7 134 159 f 0.00; 0.00 0.00, 0.15 321] o031 !
{135 45 058 042 0. —__|.__j o000 000 000, 004l | o042i o004
] 1000} 0,00 0.00 _ 0.00 0.00i 000

_"Z‘b.ooj 0.00 ”'n.oo} 1 | 000° 000 000" {000l 000[ | 112i o011
0.00; 0.00° 0.00 _ ooo] 000/ | 000, 000

eckeiiel Wit ot ; g

958 093 | | ! 269 0.26 .123 1.18 35.8411 3.4596

Wi-Waeight grams, D 1-Diametar mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posilion of Bruise (refer
chart} d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equalion), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Voluma top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed Joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of Individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 15

Appie] W | D1 D2 DAV R T

ipl d | h

TR T R

45 | 207 77 79. 5‘ 78.2: _ 39 12
46 | 206 2

a7 | 211 ; 2Ci 175 6
48 | 202 79 ?90 398 50
49 | 214 ?95 80 795 39.75° |

s0_| 213 78| 825’ 802, 012! l2a 11|

51 | 212]
52 210

| 000 qoo; 000} |
0.00; 0.00| 0.00{ _
| 0.00_0.00{ 0.00

53 | 217] 80 ?af ?9,9
54 | 213; 79.5! 805! 80,

55 | 214; 765, 765 ?55_‘3525

215? 79, B'ISI 80.2¢ £012
200‘ ?65 76.5 755 3825

205 79 78: ?35 392

! " 0.00 _0.00{ 0.00
| 70.00 0.00; 0.00
i 17 000 000l 000
i2C 135] 5 058 047] 005
000" 0,00, 000!
£ 0.00 0.00] 0.00

007

0.23
.
023
0.03

N 203 e

| 000 0.0 0.00

(82| 2010 76! 785! 77.2, 3862 |2A 18! 6] 1.06] 1.03] 0.10 000, 000} 0.00] .0:10
63 | 209 815 79 28,16 51 0.80; 066 0.06 _ 000 0.00; 0.00 0.06
64 | 216] 795 1 0.00| 0.00] 0.00 " 0.00 0.00; 0.00 0.00

65 | 221] 735' 755, 770 38.50; [2A 185 6.5] 1131 1.19] 0.12] . 0.00 0.00] 0.00] | 012
66 | 221] 81 815! 812 4062 |2C| 18] 6| 1.01] 1.02] 0.10{ £ 0.00__0.00} 0.00 02 010
Total | 4635 :, ™ & HENE 1611 1550 | {1447 044l | 17.499° 1.6801
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Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height o Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Appie V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of indwidual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 15

X
0.00{ 0.0
000 0
000;‘
0.00; :
5K 18 4 1.03 068 007) Isc| 155] 55 076! 069 007 | 1.3
L 125 0.00| 0.00: 0.00
.. 000 000 000| ... | 000i 000 000, | o.
185 55 1.09° 099 0.1 0.00{ 0.00: 0.00 _

is8)
58| 21.5_

003 |
: 00 _152] 0.15
I : :

T1a.4] 139, | 31.893! | 3.0785

i

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Vo!umemkpplomls Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy { mgh) joules, Top Br- Number of i J bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 15

Apple] Wi [D11D21DAvi R | |Pj d I h | X |vel| E | IPi d | h | X]}Vel]|E]| |[VTep ;ETop
67 | 204 78 80 790 39.50. |2A 12| 3| 0.46| 021| 002| | 0.00, 0,00} 0.00 021! 002
8 | 200] 78 805 792 3962 | ' | | 000| 0.00{ 0.00| 0.00' 0.00; 0.00 000, 0.00
2037475 745 3725 |28, 125] 3 053| 023 02| | 0.00{ 0.00j 000 | 023] 002

70 [ 223 e1] il 810 4050! 0.00{ 0.00{ 0.00 0.00] 0.00| 0.00 000, 0.00
7\ | 202| 77, 76, 765 3825 000{ 000[ 000 | | : | 000 000|000 000, 000
72 | 200{ 775. 80 788 3938 0.00| 0.00| 0.00| 000 000{ 000, | 0000 000
73| 203| 77,78 775_3875 (2B 11 25| 039| 0.15{ 001| ;2A 125] 3 051 023| 002 | 038, 004
74 | 208) 77 80, 785 3925 |2A 10l 3 032| 015/ 001| 28] i 25 0.26] 0.10{ 0.01 024 002
75 | 213] 78] 79 785 3925 |2B8] 115/ 15! 0.42| 0.10] 001 0.00; 0.00| 000] | o010; 001
76 | 211] s0, 785 792 3952.“' 2A 23] 95| 1.71] 286] 028 | | 286 028
77 | 208| 745 755 750 3750. | | 0.00{ 0.00 0.00 [ oo0__0.00
“78 | 220 80, 79 795 39.75] | | 0.00| 0.0/ 0.00 000, 0.00
79 | 220 7l 795 782 302 | | 000 0.00] 0.00 000 000
80 | 212] 77/ 805 788 3938 | | | 1o0o0oo0ooloool \ i i ¢ 000, 000
81 | 200, 79 80 795, 39.75. | | 0.00] 0.00] 0.00 000 000
"2 | 220] 7857 805 795 3975 0.00{ 0.00{ 0.00 000 000
775 B0.5 790 39.50 0.00 ooo'ggg i 0.00;  0.00

| 755 805 78.0 39.00; | "0.00| 0.00| 0.00f 000 0.00

765 815 790 3950 2B 10.5| 2.5; 0.35| 0.13; 001} . \_|_013 " o0

3 7879 785 39.25 0.00{ 0.00! 0.00 000; | 000 000
78 80 790 3950 0.00{ 0.00{ 0.00{ _ 0.00| 000 0.00

88 | 212| 78 78 780 39.00° 0.00{ 0.00; 0.00| | , 000, [ 000 000
F&Gihszs S ! "33 037 i 003 | a1565° 04012

WA-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Tatal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual brulses on bottom of apple, Br Frut-Number
of truit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 15

fophe (P18 1 b L X i B iR S Lh Vol | E | |VBollEBotl AppleV|AppleE| Summary |
67 | isa 11.5_ 3 042’ 019, 0.02 0| 0.00 000 | 0.19| 0.02 041| 004] :

- ' i 0.00; 000 1900} 0.00 000, _000] 1Tray 4

69 B90% oD} 118, BT 136 013 1Weighiikg)]  4.63
70 | ooo| o000l i ]

7 || o000 000 0.00 | 0.00] 0.0 I 0oo| 000| Vol Top 418
72

000/ 000l ivol Botom  7.79

164|016/ Vol Total | 1195

73| i5B; 19, 65 1.18_126 0.12
74 | i5B, 15 55 072 0.65: 0.06

L _ L 089l 009 |

I8, ... 1000 000 000 .10 001 EaYop | 040
76 | ISA 17 5 092 075 0.07 361|035 iEaBottom! 0.75
77| isB{_ 19 & 122 116 01 116/ 0.11| Ea Total 1.15

78 | 58 135 3 058 027 003

027| o003l ! .
79 | :5C{_ 16 6 083 081 008

000; 0001 0.00; | 081} 0.08| | "o0e1| oosj icarton [
_| 000i 000 000 | 0.00f 0.00 T 000! ~000| Iweightikg)i 18.60
| 0.00; 000 0.00' | 0.00] 0.00 i o
58] 10.5| 25 0.35| 0.13. 001 | 0.32] 0.03

0.00f 0.00; 0.00{ | 0.00] 0.00

0.00 0.00! | 0.00] 0,007 0.00{ | 0.00] 000 | _

8 005 001| 000i 000 000, | 005} 0.01

090 009! (e8] 13| 35| 054 029! 0.03 | 119! 0.12

_ 000 0.00] 0.00| 0.00, 0.00: | 0.00; 0.00|

i 000, 9.00 0.00{ 000 0.00, | 0.00 0.00 g 10.
7.36 0.71] 043 0.04i | 7.79 075 11.948? 11531 Ek Garon |

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reler Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinstic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of appie, Br Frut-Number
of truit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 16

Appie Wi [D1]D2 DAV A | [P Pl d | h] X iVa|E][Vip]ETop

"1 | 218] 805! 775 790 3950 | | 1000 000 0.00 128] 012
2 | 211 79 78 ?has 39.25. | 2C._14_45 063 045 004] | 102] 010
3 | 204 80 "2Ci 131 5! 054! 0.44; 0.04 054 0.05|
s | 212| 7710 '0.00! 0.00] C 0.16] _ 0.02
5 | 221| 80 79 161: 018
"6 | 215] 76! 103) 010
7 | 219 78 _ _..167; 016
"8 | 218] ???wéc" '?ssi ) s| | _ 0,00 155 0415
9 | 218 83i 77| 80.0. 40. .j2C; 15, 4 071, 0.46; 004} | 270; 026
“10 | 208|781 785! né?"aém 2C1 14 5 063 051] 005 1480 0.4
‘I‘I_ﬂ__EP'.%' __1& ?T‘ ?65 3325 i ! ‘Oqﬂ UOO 0.00

12 | 208 81; 75 780 39.00° |

i :_39.12?_

gm0 B:001. 000
13 | 211 81 : {
| 39-005__

?85

| 0.24] 2C. 16 _65: 081 oaci 009
007 i2¢: 2050 6 1371 1.35, 013
210 ¢ | i i'7.101 069] | 28.918 27914

Total

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 16

Apple (P| d | h JELd 1l b | X L Vel]l E | [VBoliEOoU AppleV|Apple ] iSummary | |
1 0.00! 0.00! 000! | 0.00| 00| | 128] o0.12| |

2 0.00| 0.00} 0.00! | 0.00| 0.00 102 0.10| | Tray 1
5 10.00] 0.00: 0.00 | 0.00 0.00 054 005| |Weighlkg)i 4.6
; - = ) - oot

5 | {58 10 .75

e e

7 167

8 | |sB| 25 288

f) 270] 02

2. )

1 0.00

12 1158 20 1.00 :

13 | is8| 105 2.16':@21 Fepd 18
14 | isB{ 10, 15 032 007:001] | | | | o000} 000 000; | 007001 | 0.15{ 0.01| :Bottom Br 7
15 | is| 23 5330 051| Br Frut 20
18 1 0.00, 0.00: 0.X 000f 000 {

17 [ 0.00 0.00: 0.00 067 oo7] i -
8[| [ o0 000 000l [ ||| 000000/ 000 s oosl -
19 [ 000 000 0.00 000; 000 000; | 000 0.00| | 250, 024f |

20 ! 0.00 0.00; 0.00 ' 10.00i 0.00 0531 005

21| ' | __i__ ;000 000; 000 ) 000/ 000] | 3351 03y i .

22 | 58! 185, 45 1.11. 081 0.08 0.81] 0.08 2871 o028]
Total! || T 438 042 438 0.42] | 33.299! 3.2142

W1-Waeight grams, D 1-Diameler mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position ol Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bofttom of apple, Br Frult-Number
of trult with one or more bruises. 6.10.93

88:16/2

222



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 16

Applel Wt [D1iD2DAv: R ; |P: d | h | X |Vol| E | IPid]Hh
23 | 213 79 765! 778 3888l | !

24 | 209] 805! 81.5 310 4050
25 | 218 79, 79.5 ?92 39 52
26 | 209( 78.51 755 785 3925

fenent

0.00' 0.00] 0.00

!
|

27 | 220] 79, 795, 792 3962, |28 18| _ 6| 1.04| 1. ] 000; 0.00} 0.00]
28 | 200] 77/ 76! 765 3825 |24 21] 6 43| 0.14 |6 096 082 009, |
20 | 208 77, 78 775 3875 |2A 7| _ 2| 0.16| 0.05| 000| 2C '3§5 i 55
30 | 222| 785 82 802, 40.12] |2a 16| 4l 081] 0.52] 005, ‘2ci 10, 2
a1 | 207 14 4| 064] 0.40] 004 | | |

204 22] 6} 1.58] 1.58] 0.15 i

32
33 | 206
o .
35
36

206 78 ?45 762 " 3s12) j2c7 28, 8| 266

27 s
36 | 210 81l 76 7857 3925 [2G, 21 65 1.43[ 1.55] 05| T T T Tol
37 | 2100 79 e0 795 3975 |28 145 35/ 067| 037} 004! !

38 | 212] 79, 80 795 39.75. |2A 12| 3.5| 0.46 025i 002| 2C. 11| &
39 | 200] 78, 77, 775. 38.75. ! 0.00 ooo. 000 . !
40 | 220| 76 815 788 3938 |2C 55| 1.36] 124] 012] |

41 207 79 755 7?8 38.8 7.5 1.66 ZDQi 020 i

a2 | 20| 795 77, 782, 3912, |2A 12 _ 3| 0.46| 0.21| 002 2C__ 20 & 28} 0.12
43 | 213] 76 625 79.2. 3062, |2C_ 14| 4| 062 0.39{ 004! : . ' 000 0.00] 0.00|
a4 | 207 780 79 785 3925) | | 0.00| 0.00i 000! T 0.00 0.00] 0.00
Toal|4638] | W 16.6{ 1.60' | | |44l 045! | 21.218 20481

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equaton), Vol-Bruise Volume m mis, E-Enargy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 16

Appla 1Pl d i h (X :Voll E|IPLd i h | X jVoli E! IVBatlEBo| ApleV|AppleE| |Summary

23 SA, 24 5 190 155 0.18 10.00; ¢ ooo DDUW__"I,SS 0.16 1.65) 0.8

24 0 0.0} 0¢ 000| 000/ | 000/ 000] |Tray 2

25 ooo' ooo ooo o] - 0.00j | 070] 007 iWeight(kg); 4.64
26 ooo: 0.00. _oo 0.00 0 oes! o0osf I |
27 i .°°° 0.00: 0.00] B A - 0.00; 1 103 010 iVoiTop | 2122
28 5A 13 ; n.-u; 004 | /0.00] 000 0.0 280 027 Ivol gonom._ 14.22
29 58| 15 5 073 “0.58! 0.06; |5C| 16{ 4| 0.83! ; g._1_5_ 021} Vol Total 3543
30 5C| 15 s._q 71: 072 007 _ugon__ 134|013

31 i i 0.00] 0.40| 004/ EaTop | 205
32 5A' 18 13] 4] 0541 034, 315!  030] iEa Bonom 1.37
a3 5Al 155 5 q_‘g'__u sg _aosﬂ_ | 0.00] 0. 62| 0.06| iEa Total 3.42
9801 5C| _12i 5| 0.48.

38 0.00;

37 10.00! ¢

0 I 0.00!

.39 _0.00i

40 0.00!

RN _9_90"
42 | 5C| 19 7]

"3 il e bt Sl St 000‘ i

44 | |sB: 195! 55 1.23 1.11; 0.11 _0.00; om aoo 0

Total ] 124 119 366 048 35.434| 3.4202

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of appile joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Ap;do rnla Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of i I bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 16

Applel Wi [ D1 [D2[DAvi R [ IP] ¢ | h | X |Voi| E|iP| d | hjX]Vol}E|VTop EE...I”...-I
4s | 215 76| 81] 785 9. 25! |28i 15| 3| 0.72| 0.35] 0.03| | 0.00! 0.00| 0.00 035 003
46 | 215| 805 77.5 5/ 1.16| 0.95| 0.09] ! 0.00{ 0.00{ 0.00 095 009
47 | 219 79.5| 80.5 8 1.69| 2.34 023 | 0.00{ 0.00 0.00 |

48 | 21| 79| 79 0.00| 0.00| 0.00 0.00{ 0.00| 0.00

49 | 216] BOI 79 4103|068 007 | | 0.00{ 0.00| 0.00

50 | 203| 77.5! 72.5! 75 4.5 0.86| 0.60| 0.06| | 0.00] 0.00! 0.00

51 | 220 78.5] 79.5| 79.0! 39.5 7| 1.56| 1.85/ 0.18} : i 0.00{ 0.00} 0.00|

52 | 222 78] 80 79.0; 39 7] 1.71] 2,03 020 | | 0.00

53 | 207| 76.5; 79.5; 780, 3900 | | | ~0.00| 0.00| 0.00| 0.00

54 | 219] 80| 81/ 805 4025 [2A 18 6.5, 1.02| 1.12| 0.11 0.00

55 | 220| 79.5! 815 80.5, 4025 |2A 17| 6] 0.91] 0.91] 0.09] | 0.00] 0. 0911 _ 009
56 | 219] 795, 83, 812 4082! | | 0.00{ 0.00{ 000 | 0.00! 0.00| 0.00 000 _ 000
57 | 211 78! 78.0. 39.00' 5/ 1.05| 0.85| 0.08) 28 19 4 1.17; 0.78] 0.07 163 0.16
58 | 216| B81. 3. 0.00[ 0.00[ 0.00{ I | | 000} 0.00| 0.00] | 000 0.0
50 | 204] 7. 45| 0.58] 0.42{ 00| | | | 000 0.00| 0.00| | 042 004
60 214 7.5| 0.90f 1.20{ 0.12 0.00. 0.00 0,0C! 1.20, 012
61 | 208 0.00{ 0.00| 0.00 0.00; 0.00 0.00 000 0.00
62 | 206 0.00{ 0.00] 0.00 000 0.00[ 0.00[ | 000 000
63 | 203 0.00{ 0.00{ 0.00: 0.00i 0.00] 0.00 0.00, 0.00
64 | 212 8 137) 186/ 0.18] | 0.00! 0.00{ 0.00 186, 0.18
65 | 214 9! 1.49 235. 023 i | 000! 000] 000! | 235 023
66 | 214) € 0.00| 0.00{ 0.00¢ 0.00 0.00] 0.00 0.00. _ 0.00
Total | 4688 175' 169! ' i 0.781 0.07] | 18277 1.7642

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Violume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joulas, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frull-Number
of truit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 16

Apple d .l h | X |Vvoli E | |VBotjEBol| AppleV|AppleE| iSummary i
as | 0.00{ 0.00} 0.00' | 0.00| 0.00 0.35

48 0.00{ 0.00; 0.00] | 2.18] 0.21 314 TiTray 3 _

ALY 10.00 0.00; 0.00i | 081] 3.15| 030 :Weight(kg)| 4.69
a8 | ~0.00! 1.58 TR

49 19| 5| 1.15| 0.95: uus 173 ¢ Vol Top
50 10.001 0.00 oqo 226| | Vol Bottom'
i1 I 1 S OO 3 b ] 0.00| 0.00; 0.00| | 0.00| 0.00 185 | Vol Total
52 | |5A 2150 7 145_1?6: 0.17 0.00 37| o037 |

S3 | |5a 16 6 083 081i 008 | | | 1000 081 008 EaTop | 176

3 ; 0.00 137) _ 0.13] iEaBottom! 1.82

| Joo00 1.16 iEaTotal | 358

s I:l 00 0.00: i 0.00 Tray 3 .

0.00| 0.00 0.00; | 2 381|037 iTopBr | 15

0.00 115 tBottom Br| 18

0.00 "1 080 Br Fruit 20

0.00| ¢ 2,63 ATy s |

X 0.00| 0.00; O. 095 9| _iTop Br o )

62 | i5C| 135: 55‘ 058 053,005 | | | 0.00 053] 005 ;Bottom Br| 13

63 | isAl 175! 6 1.02 098 0.09 0.00| 0.00/ 0.98 Br Fruit__ | ia‘
64 i 0.00 1.86 “icarton

65 | I5Al 165 o8 | | I 0.00 a2 TopBr | 70

66 | T 0,00 0.00: 0.00 0.00] .| 0.00] o. 0.00] " Bottom Br 54‘

Total ™ 179 173 095' 0.09i |"18.8] 1.82[ | 37.108] 3.5818] Br Fruit 72|

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart} d-Depth ol Bruise mm, h-Height of Bruise mm, X-dermived (reler Bruise Volume eguation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules. V Bot-Bruise Volume Bottom ol Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple pules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- of indnvidual brui on top of apple, Bottom Br- Number of indrvidual brulses on bottom of apple, Br Frult-Number
of trult with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 16

Applel Wt | D1 {D2{DAvi R | [P} d | h | X |Vol| E | iPi d [ h | X iVol| E | |[VTop iETop
67 | 216 805! 76! nz. _39.12! 0.00| 0.00| 0.00 b 0.00. 0.00| 0.00 000, 0.00
68 3862 |2C] 14| 4| 064 040| 0041 | | 00/ 0.00| 0.0 0.40] 004
) “0.00| 0.00] 000 | 000 000
70 5 0.00{ 0.00| 0.00 i 000! 0.0
71 | 214] 75 78 765 3825 | 000[ 000 000] . | | 0.00; 000
72| 210] 775! 795 785, _:_;_925 i 0.00| 0.00{ 0.00 i [ 0.00° 0.0
73 | 212| 771 78 775 3835 | | 0.00| 0.00{ 0.00; | | _0oo; 000
74 | 218 815! 825 820] 41.000 0.00| 0.00| 0.00 000 000
75 | 218| 77.5| 825, 800| 40.00: 000,000
76 | 208] 77.5! 805 79.0. 3950. 000 000
77 | 214| 77.5: 825 80.0. 40.00; 000 000
78 | 202| 75 805 778 Tases | || 000000
70 | 210/ 795. 76 778 3888 | | 000 000
B0 | 208| 755 77.5. 765 3825 | 0.00; 000
81| 211] 78 81 795 3975 0. 000 000
82 | 209 B1.5. 785 800, 4000 1000 000l 000 | 000 000
83 | 208l 775 785 780 3000 | | ! 0.00. 0.00i 0.00 000 000
84 | 210] 78 785 782 3912 | | 1000 000] 000| | 000 000
"85 | 219] 765 795 78.0 39.00; | 0.00°_ 0.00{ 0.00 000 0.00
: i 0.00; 0.00] 0.00 000 0.00

o . i000 000|] 0.00] | 000 000

05 705 3075 |BA 31| 58 i 0.00; 0.00! 0.00: 015, 001

i E i i ol o | 05421} 0.0523

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottomn of apple, Br Fruit-Number
of fruit with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 16

Apple IPl d i h | X iV E | |P| d 1|E Bot] Apple V |Apple E|

67 0.00 ooo, 0.00 0.00 0.00{ 0.00 N

68 .00 0.00° 0.00 0.00 0.40| 004] !Tray 4

69 5A 200 55 129‘ 1477 011 0.1 117 0.11| |Weight(kg): _4.66
70 000 000 000 0.00| oool oo | " T
7| i j000 000 ooof | |- 000| | 000| 000 VoiTop | 054
72 | [sA 65 a5 088 050; 0.05 005 050{ 005/ |Vol Bottom 8.18
BT _ "0.00{ 0. )| 0.00 0.00; 000 iVol Total | 872
74 | |5A 105 2 0.34; 0.11] 001 ) 0.01 o.11]  oot|

75 | |sA 13 3 053 025! 002| |5C| 13 053] 0.44! 004 | 069] 0.07 069] 007 EaTop | 005
76 | s8] 14 4 os3. 039 0.04 9| 0.04 039 004{ EaBottom; 0.79
77 |_|5A 205 35 008 083 008| Ea Total 0.84
78 000} | o000 o000 |
7T 000 ! 0.00 000l 000 ‘cCarton |
80 | |5A 175 55 1017 089 009 0.09| | 089 009 |Waeightkg)| 18.67
81 | |s5A 1s 3 081 oa_o 004 0.04 040 _004| | i
82 | I5A' _19] 55 1.14; 1.05] 0.10 00| I 1.05| 0.10] iVolTop | 68.96
8| i "0.00" 0.00. 0.00 | 000} | 000 000| ivol Bottom 4561
84 | |5A 12 45 046 033] 003] 0.03 0.33| 003 :Vol Total |114.5¢
85 | [5A 2050 55 137 124! 0.12 0.12 124 oa2| j 1
8 .00 0.000 0.0 000/ | 000/ 000 EaTop | 666
87 | i15c| 135] 5 060 0.47i005| | | 005/ | 047 005 EaBotom| 4.40
88 | !sal 1057 2 035 0.11; 001 001| | 025! o002 [EaTowl | 11.06
Totall | T 4 774 075 0.79] | 8.7202! 0.8417| 'Ex Canon | 100.92

Wi-Weight grams, D 1-Diameter mm (height in ray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of trult with one or more bruises. 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 17

Applel Wi |D1|D2DAv. R | [P! d | h |
"1 | 218{ 81.5] 78 798 3988 |2C. 185 5
2 | 21| 7877, 775 3875 |2A 13| 55
N % s 11
4 " l2a 23l 95/ 1.75| 287/ 028] ' | ' 000 0.00| 000 | 287
5 5 778 38.88 |28} 205{ 75 173. T o7
6 | 205| 78, 80 790 3950 2A 185] 7 T 010
7 | 215] 79. 77 780 39.00. |2A 245] 8| 1 268 026
8 | 207 765] 77.5. 77.0. 3850 |2A 16/ 45 059, 0.06
9 | 219| 815/ 80 808 4038 |2A 22| 10| 1.5 279, o027
10 | 222 e2i 795 808 4038 |2A 225| 85 | 239 o023
[ 777770 3850 i2A_ 17| a5 ooo uou. ‘000, | o068 _ 007
”752 3812’ |2¢] 21! 6.5 1 ~ 000 000! 0.00] 156 015
i782 3912 f2A 20 7 . 1.05! 1.03; 0.10; _ggs__g._zs
57780 3900 |28 20| 75| 1.3 ? 0.00 164, 016
772 362 |2A 185] 65 | 0.00 0.12
16 | 221] 80/ 765 782 3912 |2A 215 8] 1.51] 2.0¢ " oa3s
e | 2A 20 65 1.40| 013
18 21716 : 0.12
19 2A 18] 85 10 | oz
20 { : | _|2A 145] 45 { 0.00: 0.00! 0.001 005
21 | 201| 795, 745 770 3850, _:Tza: 195 7 " 0,00/ 0.00| 0.00 _0.1;
22 | 222| 82! 73 775 38.75 |2A 255| 95 | 000 0.00{ 0.00; | 353 034
Total | 4687 I i 420/ 040/ | 37330 3.6033
W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Battom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 17

Apple (Pl d i h Plo i h i X iVol| E | VEuEB AppleV|Apple€| |Summary ;

1 0.00{ 0.00; 000, | 0.00| 0.00] | 0s90| o009l |

2 SO0 SA0; Dau; 1o Bee 0.50; 005

a1 10.00| 0.00; 0.00; | 0.00] 0.00| | 000 o0.00

4 | 287] o28] |

5 L f ]| 000 000 000 ['o00 000f i 173 017 VolTop [ 37.33
. 00} 0.00; oo | 1.04{  0.10| iVol Bottom 2.38
7 000, 0.00° 0.00] _ "0.00{ 0.00: 0.00] | 0.00] 0.00 268] 026 |Vol Total | 39.71
8 | 0.00. 0,00 0.00 0.00| 0.00 0.00; | 0.00] 0.00 059 o006l |

AL 1000 000! 0.00 1000 000 000 | 000| 0.00| | 279  027| [EaTop | 3.60
10 5C| 23 4 167 123 0.12 : : ;

1 000 ooo__ogg

4 0.00 0.00 0.00

13 { 0.00. 000 0.00 ; _TopBr |
S T[T o oo, 0wl | ~rel 016 Banom B 2
RN N ooo 0.00 149,  012] [BrFruit | 21
16 | 15| 19! & 147 115 01| 504 o049l | T
17 00 0.00 0.00 1.40; 013} |

Se om0 000 000 [ | T IS R ———
19 | 000 000, 0.00 228 022, |

20 | | 000 000’ 0.00 048] o005

21 . 0.00, 0.00° 0.00] _ 144 o004 1 1
T T T oo 000 0.00! "353] o034 | e
Total| | i : 238. 0.23! "1 39.706! 3.8326] | i

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules. Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottomn of apple, Br Fruit-Number
of truit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 17

Applel Wt D1 1D2 Pid 1 h | X[V JPi d i h 1 X [Vol| E | [VTop {ETop _
23 | 222 81 775 2A 27| 7| 237 292 2C 225 70 163] 1.94] 0.19 486 047
24 | 202| 78.5] 755 ] 0.00{ 0.00 P ] 0.00 000
25 | 219 8381 _[2a 231 e8| 165] 249] 024 | ! 248] _ 024
26 | 208 79.5] 76| 778 3sss 2A__22| 6l 1.59] 1.58 | 158, 0.5
27 | 222[ g0l 77, 785 2925  |2C 195] 6l 1230 122{ 092 | i i 70 | 122 012
“28 | 222/ 705! 78 788 3938 |2c 14| 4| 0.63[ 039] 0.04] : 00! 0.00] 0. 039, 004
20 | 205| 77, 78 775 3875 |2A 10, 4| 0.32] 0. i ~ 021 002
30 | 28| 151 75, 782 3912 |2a 185| 65[ 1.11 119 0.11
31 | 200| 775 76| 768' 3838 |2A 20 65] 133 1. T 7e0 ore
“32 | 204] 75\ 77| 760" 3800 [2C] 95! 25| 0.30 T o1l oo
33 | 202| 76.5] 765, 765 3825 _[28 16| 45| 0.85 059 006
34 78 772 3862 |2A 135 6 059 060 006
25 | 213 775 765 770 3850 |2A 215/ 9 1.53] 236 023
T35 | 200] 79.5] 755, 77.5' 3875 |2C_ 19| 6| 1.18 135, o1
a7 | 219] 78] 795] 788 39.38. 24, 8l 187 256 025
38 | 221] 80.5, 815 81.0 4050: |2A 23 air'? 67 | 233 oz
39 | 210| 76.5{ 78.5; 77.5. 38.75: 11] 4.5, 0.39 028 003
40 | 212| 81.5| 745 780 39.00. |2A 21| 8 1.44 | 185 o019
a1 | 220) 785 775 780 39, oo_ 2C 165{ 6! 0.88 087 008
2 | 212 Cjee 211 7 1a] I 1167016
a3 | 216 _2_A:',2‘§7 95 210 339! 5 T ) 339 033
a4 | 216 0.00| 000! 000: ' i i 00; 0.00 000 000
Total | 4683 == L | 203/ 283] ' ¢ | 1 ' 1.94} 019] | 31.207' 3.0123

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
char) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Voluma in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Botl-Energy Absarbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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Apple 1P| d Pl g V Bol{€ Bot| _ Apple V. mE}ﬁmmi
23 | [sA 195 . 132| 013 6.18] 060 | i

24 0.00, 0.00' 0.00] | | 0.00| 0.00 000 000 iTray 2 |
25 | | 000 000 000 | | i | 000l 000| | 249] 024 IWeightikg): 4.68
26 000! 0.00° 0.00 { | 000| 000| | 158 0.5 i
e { 000! 000 000] | . [ 000|000 | 122 012 iVolTop | 3121
28 55 123 1117 011 111 oa1f | 151 015/ !vol Bottom 13.43
29 5 055 0.44 004 1044/ 004] | 065 006 |VolToral | 4484
30 i o0 | 1.49] o1 '

31 | i5C| 15 5 07 | 198 019 [EaTop [ 3.01
32 " 032] 003 [EaBotom: 130
-5 ! 126 012 EaToal | 431
4 138 013 L f—
35 |_339| 033 iTepBr 27
368 64: 0.51: 005 | | _1.66| 016 iBotomBr: 16
a7 - 082, 0.59 0.06 0! 0.00: 0.0 59| 0.06] | 3.15| 030| iBrFrut | 20
38 | 1sA o 162, 290 028] |50 11 38| 0.24; 002, | 315 0.30] | .m{.____p-sa .
39_ ‘ 0_0.00; 0 oj 000 | 028l 003

40 .. 1 Jo 00: 000 | 1. - a2l o3l ) i
41 054 : i 1al 0n4] :

a2 65 071 0.80] 0.08 247] o024 i

4 ~ 4l 090] 056 0.05] | 3| o3| : i T
s || i 0.000 000 0.00 000,  0.00| :

Totall ! i i i 132 127

[13.4! 130/ | a4.639] 43088

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameler mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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Applel Wi [ D1 D2 d | h]|X VTop ETop
45 | 200] 81l 79 0.00 0.00; _ 0.00
46 | 201| 75 76 18] 4 1.00 069, 007
47 | 218] 77.5] 795 22| 8| 157 214 o021
48 | 215\ 79{ 77 0.00 0.00| _ 0.00
49 | 208| 771 785 77. 18 5| 1.06 200, 019
50 | 212| 795] 815! 80.5. 40.25 0.00 0.00,  0.00
51 | 210| 80, 785! 79.2, 3962, |2A 19; 65 1.16 125 012
52 | 214 7851 80.5] 795 3975 |2Ci 17| 5 092 075, 007
219| 79.5] 79 792 3962  |2A 195] 4| 122 1.48] 0.4
“sa | 222| 795! 78 788 3938 |28 235 8 1.79 245 024
55 | 206| 81| 745  77.8. 38.88 |2A 17, 6| 0.94 235 023
56 | 203] 77i 76! 76.5: i 0.00| 0.00 0.00: _ 0.00
57 | 210| 80 76.5, 7 6.5, 0.93 101 0.10
58 | 205| 785 75 0.00 :
59 | 205| 81.5{ 77.5 12 10 1.78
60 | 219] 82 805 B1.2 4062, |2A 21) 65 1.38 54 o1
61 | 206| 77.5 74.5| 76.0: 38, i 0.00 000, 000
62 | 211] 79 78.5 78.8° 39. 2A 18, 45! 1.04 0.76! _ 0.07
63 | 216] 79 79 79.0 2A  19; 2 1.16 045!  0.04
64 | 217 B0 77 2A__15, 5 072 0.06
65 | 213 785 77 778 3888 12A 235/ 65] 182| 199| O
66 | 213| 77{ 795 782 39.12. |2A 16 5) 0.83 " oos
Total | 4641 : P i 23.276. 2.2467

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carlon-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 14.10.93

88:17/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 17

Apple |[P| d i h | X Vol E P d 1 R Vol i E | |VBoyEBot| AppleV|AppleE| :Summary
45 0.00: 0.00! 0.00{ .00} 0.00: 0.00! | 0.00 0.00
46 | |SA_12i 4! 048] 029 0.03] 00| 0.00; 0.00 | 0.29] 0.03
47 | {5B] 11 a4 039! 025 002| [SC| 14/ 4| 0.63| 0.39] 0.04; | 0.64| 0.06
48 10.00, 0.00: 0.00 0.00/ 0.00: 0.00; | 0.00{ 0.00
49 0.00; 0.00° 0.00 | 0.00{ 0.00{ 0.00] | 0.00| 0.00
50 | iSB|_ 17 5 091: 075 0.07| 1 0.00! 0.00: 0.0¢ 75| 0.
511 154 178 i
52 | |sAl 17
53 | isc| 20
54 | [sa 15
55 | isBl 17
56 | 5C| 185

57 | isB| 19
58 ] .04 163

| iTray 3
1 Weight(kg) 4.64
1

i e e — ——
Vol Top | 2328
__\fo_l_.B_n_nnm 14.49
Vol Total | 37.76

EaTop

59 5B; 17.5
60

_iBottom Br |

18 BrFruit | 10
205 16.5 4| 0.88 Carton

12 ” " Top.Br 72

e

" iBr Fruit 70,

Wi-Weight grams, D 1-Diameter mm (height in tray). D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equabon), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on boftom of apple, Br Frui-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 17

Applel Wi |01 D2: DAV R : [P} d | h | X [VoI| E | | Viop (ETop
67 | 222| 0] 79 795 3975 0.00| 0.00| 0.00 0.00 000
68 | 215] 77| 82 795 23975 0.00| 0.00| 0.00 0.00 _ 0.00
69 | 205| 79, 75 770 3850, | | | | 0.00 0.00[ 0.00 —|_oo00._ 000
70 | 216 825] 785! 805 4025, | | 0.00| 0.00| 0.00 0.00, _ 0.00
71 [ 219 795! 785] 790! 3050 | |1 " 1oool000j000i T 1 " io000 000f000| | 0.00, 000
72 | 218) 81.5] 77/ 79.2; 3962 0.00| 0.00| 0.00] 0.00 000
73 | 211 775| 63 802 4012, | . | 0.00| 0.00{ 0.00 000 000
74| 216) 77 78.5] 778] 3888 | | 0.00| 0.00| 0.00 0.00/ 000
75 | 202| 8050 75 : 0.00 0.00{ 0.00

76 | 200{ 725; 77 0.00| 0.00| 0.00

77 | 210] 77.5| 775 775 3875 | 0.00| 0.00{ 0.00

78 | 206| 77, 79 780 3900 | | | 0.00{ 0.00| 0.00 T
79 | 207 765 76 762  3sa2l | 0.00{ 0.00! 0.00 000 000
80 | 212[ 785] 80 792 3962 | : | | 000 0.0 0.00 000, 000
81 | 207| 78 765 772 3862 | 0.00 0.00{ 0.00 000 000
82 | 208 78.5| 79 788. 3938 | 0.00| 0.00f 0.00| = | 000 000
‘83 | 218] 8ol 785 79.2° 39.62° 0.00} 0.00 0.00] 000 000
84 | 222| 79 78 785 23325 0.00| 0.00/ 0.00 | _ooo. o000
85 | 208 79! 79 790 3950 | ! 0.00| 0.00{ 0.00 ' 0.00 000
86 | 204| 755! 755; 755 3775 | - 0.00{ 0.00{ 0.00 000 0.00
87 | 218| 755] 785 5. 770 3850 | |  [o0of 0.00] 0.00{ 000 0.00
88 | 210{ 815! 755 735 3925 | ! 0.00| 0.00! 0.00 : 000, 0.00
Total | 4652 2= 1T o o ! | i o o 0 0

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Appie mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93

88:17/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 17

Apple !P| d | h { X :Voli E Pld | h | X |Vol| E | |VBol|EBot| AppleV |Apple E| |Summary |
67 | |5A 10l 1.5 032 007! 001 0.00] 0.00] 0.00' | 0.07| 0.0 007 oo i

68 | isB| 19/ 4 1.15 077 007 0.00| 0.00, 0.00/ | 0.77| 0.07 077|_ 007| iTray 4 |

s |1 ool | 000| 0.00, 000! | 0.00[ 0.00| | " 0.00 0.00| | Weighi(kg), _4.65
70 | i5A 15 5C| 17| 5| 091| 0.75{ 0.07, | 1.33] 0.13 133 013 rx
71| isel 18 i (N 0.00{ 0.00; 0.00, | 1.23] 0.12 123 012[ Vol
72 | | 10.00 0.00° 0.00; | 0.00{ 0.00 0.00] 000 i\

. O O - bl ] 200 0001 0.00: 1 0.00] 0.00 0.00| 0.0 Vol T

74 | |sA 21 sc| 15| 4| 073| 046 004 | 227{ 022 227 o022

75 | [5A 175 sc| 12| 3| 047| 0.21] 002! | 1.01] 010 101|010 iEaTop | 0.0
AR 0.00{ 0.00, 0.00! | 0.00! 0.00 0.00{ 0.00| EaBotom| 1.31
77 | 58| 255 | 3.12| 030 3.12] 030 (EaTotal | 131
0 . g T S | 0.00] 0.00 000l o000 | !

79 | isA 2a 241 023 241|023 icarton |
Bo | ‘ | | Tooo ooo 000 | N i 0.00| 0.00 000, 000 mjw..gm‘kg) 18.66
81| | 000] 000 | 000] 000 -
82 | 5B 24 ! 112: 011 | - 112[ 091 I 192|011 ivoiTop | 9181

| 000 0.00 000 000, 9.90 000| 000f :vol 3",‘!9’1‘, s

gt 800 000 0004 | 000| 0.00| T 000/ 0.0 ivol Total | 1356
| 0.00 000 0.00 0.00i 0.00 o S s

0.00 000 | | 0.00| 0.00 000/ 000 GI

021 0.02|
0.00._0.00
121 117

'EaTotal | 13.09

136! 1.31] ! 13.553] 1.3082] 'Ek Carton | 109.85)

Wi-Waight grams, D 1-Diameter mm (height in ray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Voluma equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume op of apple mis. E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbad Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appiopum El Enﬂw Absorbed joules, Ek Carton-
Kinatic Energy ( mgh) joules, Top Br- Numbaer of individual bruises on top of apple, Bottom Br- Number of i onb of apple, Br Frult-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 18

Apple; Wt | D1iD2|DAv: R '=_ i 1 i X tvol| E
1| "214] 80l 79, 795 3975 |2C 235 000! °°°H
2 | 211|178 3925 |2C; 15
3 | 207| 76 0. 3300, l2Ci 24

"4 | 203! 795| 76 778 3888. |2A 18
5 | 219| 795] 795! 795 3975 |2C
6 | 220] 79! 77l 780 39.00

77| 222| 81|82, 815 40.75
‘s |T218] 79| 80l 795 3975
s [ 204| B15] 73 772 3862 |2
10 | 216] 755] 81 782 9.2
1| 207 771 7750 772 3882

.25

3925 "% 147, 0.95| 0.09

3925 |2A 37 072 035] 003
4025 | ' 0.00 0.00| 0.00

38.88_ 6 1741 1.75| 017| |” 34
aaso i

39500

- 3875

20 | 211] 785 785 785 3925 |2A 2
21 | 2001 775[ 77, 772 3862 [2A 19
22| 218] 80 79 795 39.75_
Total | 4652 : : i

5121 1.17] | 43.468' 4.1958

WI-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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Apple 1P} d i h | X {Voli E | IP1 d { h | X |Voli E i |VBoUEBoll AppleV |AppleE| |Summary

1 | IsB] 18! 3 0. 0.00[ 0.00! 0.00; | 0.40] 0.04 253|024

2 |1 0.00| 0.00 0.00; | 0.00] 0.00 035/ 0.03] | Tray 1

3 L 56| 24 .5 144) 1200 0.12) ) 0.00] 000, 000, |120["0.12| I 328/ " 0.32|  Weighi(kg) _4.65
4 | sl 27 9 242375 0.36] 0.00{ 000 0.00 | 375 0.36| | s522{ o050 ;

5 | i5C| 161 5 081 066 006 | | | 0.00] 0.00] 0.00. | 066| 0.06| | 289 0.28] iVolTop | 43.47
- i Tl T e e
7.].i58j 175! 3 095 049 0.05| 0.00| 0.00; 0.00; | 0.49} 0.05 510] _049| {Vol Total | 67.22
8 0.00' 0.00._0.00 0.00{ 0.00' 0.00: | 0.00| 0.00 085 008
214 1000, 6.00; 0.00 i .. 210

.o L_..; 000l 9.00; 9.00 005

11 032

12 5

2

‘4 ........
e e e r R e

16

18 0.00 ooo T000] | 0.0

T Raiteis

20 | isBl 225 | 166] 0.16

21 | {sB|_ 18, 5. 106 085 008; | 085) 008f 1 2.
22| isB| 28, 7. 255 3.18. 031] _1318] 031 ]
Total i 238 229 (238! 220 | 67200 6.4886| |

Wi-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
charl) d-Depih of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bol-Bruise Volume Bottom of Appla mis, E Bol-Energy Absorbed Bottom of

Apple joules, Apple V-Total Bruise Volume on Applo mis, Apple E-Total Energy Absorbed in Brulshg A.pphpulos Ea-Energy Absorbed joules, Ek Carlon-
Kinetic Energy ( mgh) joules, Top Br- Number of i dual bruises on top of apple, Bottom Br- Number of individual bruises on of apple, Br Frul-Number
of truit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 18

Moo Wi 1DV iD2DA R [ 1PL @ 2B i X Iveli B IR @ L. b LX [NLE [T ETw
23 | 208 76 775/ 768" 38.38' |2C' 17.5] 5.5/ 101 089[ 009 | | ¢ 0.00: 0.00| 0.00 089 0.09
24 | 217] | « ] 0.00 0.00| 0.00 000, 0.00

: 55 1.14, 1.05] 0.10 244/ 024
26 | 2000 76] 78 77.0. 3850 | - 0.00, 0.00] 0.00 0.75: 007
27 | 212| 765, 755 760 38.00 23] 9] 1.78] 2.70| 0.26] 2C 5,096, 0.75] 007 | 345, 033
28 | 213| 785{ 78] 782 3912 | 0.00| 0.00 1000 000| 000| | 000 000
29 | 208| 795! 77 782 39.12 | "1.05 0.85| 0.08] (2C. 45; 1.58° 1.22] 012] | 207, 020
‘30 | 214| 74 81| 775 3875 uooo 000 000 | 056 005
31 | 204| 771 77: 7707 3850 |2C! 225 | 0.00} 0.00{ 0.00 195 0.19
32 | 213) 7951 790 792 3962 | | [0.00! 0.00] 0.00 000! 0.00
a3 | 212]_78 8051 792 3062 | 000 000
34| 213] 79 785 788 3938 |2A 135 1000 0.00] 0.00; | 059 906
35 | 213l 5. 770 3850 |2A_ 22 45 1.32 098 0.09 283 027
“38 | 218, 775 7 2A 20 8.5 204, 299] 029 | 416 040
37 | _?‘1‘5_}_;‘__?3 7?5 33 5 | | ' 00| 0.00 000 0.00
38 | 222\ 825 77 798, 3988 |2A 22 6 115 1.15{ 011| | 285 028
39 | 214| 795! 795 795 3975, | ! 1 1000l 0.00i 000 000 0.00
a0 | 219] 79 785 788 3938 |2A 21 45 104 076 007 | 231 o022
a1 | 207 77 765 768 3838 |2A _ 15, 4 119 078} 0.08 124 012
Taz | 204 775, 75 762_ 3812 [2A 21 0,00} 0.00 156 0.15
43 [ 210, 795 815 805 4025 [2A 20 i 000! | 107 0.0
as | 212]795. 785 790 3950 [2A 17 e 000 | 075 007
Total| 4664 | i 9. s| B |

093] | 29.463: 2.8440

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absarbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 18
Apple (Pl d i h | X iVol: E | |Pl d | h | X |Voli E | |VBollEBot] AppleV|AppleE| iSummary | |
23 | isA 17" 45 085 068 007 00: 000! | 068|007 | 158 o015 1
24_ ' . 000; | o066l 006f | 066| 006[ [Tray2 |
25 088[ 008 | 332 ~032| |Weightlkg)i 4.66
26 . _lo3f o.10 178|017
27 | isA 23, 7 178 205 020] 205[ 0.20{ | 550 053] VoiTop | 29.46
2| f {000 000 qog 2 0.00| 0.00{ | 000 000 |Vol Bottom 21.29
20 | 's5al 235 7 1810 213 o21] 213[021] |~ 420/ 0.41] Vol Total | 50.75
30| 58| 20 8 131 1. ) 258|025 N
31 |8l 215 146 120 02| [ | 00| 0.00 000 | 120[ 0.12] | ~315[ 030| iEaTop | 284
2 O mmmlﬂ.w 0.00' 0.00 -00 1 0.00] 0.00 0.00|
33| _sc| 17 4 0s2 060 006 _ 0.60
| isA 12, 4 045 029 003; | 0.88
‘35 | isa 23 7i1.76 204 020] | “554|
¢ [N 14 o 03 00al” s
87| i ~0.00!
38 | 5 3 4.43
RN ~ 1000 000 000 | o00]
40 5 129 107, 0.0} 238
41 ‘064 030 003f | | | |o0o0o0f 000 000 | o030 003 | 1.54)
.n 3,0 .08 12
4 | 71 207 255 025 a6t
7N I | 0.00. 0.00 0.00 C 0.75
Total] | T T201 194 | 2.05] 507520

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (reler

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Boftom of
Apple joules, Apple V-Total Bruise Voluma on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea- Emrw Absorbed joules, Ek Carton-

Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual by onb of apple, Br Frult-Number
of frurl with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 18

Applel Wt | D1 D2 Pla e X IVl El PLd B ¢ JVTop_ € Top
a5 | 212| 745] 785 0.00| 0.00| 0.00| : l 000, 000
a6 | 202[ 79 77 2C]_ 23| 55/ 173/ 1.62{ 006 : | 1 | 162 0.16|

215| 81] 735
212| 815 745

__075 007

17| 5| 0.95| 0.75] 0.07| !
15| 4] 0.73] 0.46] 0.04| '
olicl B2 AU IS WO B
0.00{ 0.00 a.cjo

788 39.38

297 028
aoo " a0 uo 1.5&; AL
78.2. __a_g 12 0.00 0.00

3988 0.16

780 3900 __005

785 39.25 002

| 790 3950 0.06

62, : 03, 0.10

T ooo uouj 000 | 115 o1

1.20{ i 000 000 000 | 120 o012

Total | 4698 145! 1400 i amioasl | 19189 1.8522

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appile joules, Ea-Energy Absorbed pules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom ol appile, Br Fruit-Number
of fruit with one or more bruises. 14.10.93

88:18/5
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 18
Apple [ P] _d IEERENEN ||V BotE Bot| _ Apple V iApple E[ 1Summary | _
=3 0.00{ ooojoool | oool ooof : |
46 5A, 20 290 028 | u_‘lray 3_ i
== NS W= B 1 075] 0.07|_iWeightikg), _4.70

_|5Ci__19{ 65| 1.16 1.
i5C; 13, 4 nsai
0.00/

1 BO!‘IOI‘I‘I Br 3

. 8 :Br Fruit
s 0001 TTray 4 i
|sA 205 8 137 186 000i 3 iTopBr O
62 | | . 1000 000 000 | | | |oool 02/ 'Botom Br{ 10
6 | | "8 171234 023l | | i | o000 234] 023| | iBrFuwit i 9
8 . 062, 034 003 | | 0001 0 1034l 003| [ 1371 013} TCarton |
65 | { 0.00' 0.00 0.00 |00 000 0.00[ | 115 011*3:[0p 8 | 75
66 | |5A 12 35 046 025 002, ' o.oo; 025/ 002| | 145 014 BotomBr| 61
Total| | ies9 183! T 1158 045 1205 198 ! 39.7011 3.8321| BrFrut 67

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameter mm, R-Radius mm, P-Poston of Bruise (refer

chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 18

Appisl Wt |D1|D2fDAvi R i IP d | h| X {Vol|E | IPj d|hX]V]lE| |Viop ETop
67 | 219 81] 78 79.5' 39.75 0.00| 0.00| 0.00| | ! 0.00° 0.00] 0.00 000/ 000
68 | 211 78] 76 77.0; 3850 0.00| 0.00| 0.00] | | 0.00; 0.00} 0.00 0.00, _ 0.00
69 | 217| 76.5| 785, 77.5, 38.75; | 0.00| 0.00| 0.00| | 0.00; 0.00| 0.00 000, _ 000
70 | 217| 78| 76, 77.5! 38.75! 0.00| 0.00| 0.00| 0.00; 0.00| 0.00 000/ 000
71 [ 220] 78] 791 785 825 | | | 0,001 0003 Q00 bt D00 0001 000} | G00F 000
72 | 215| 76| 805! 782 39.12! 0.00| 0.00| 0.00 | 0.00 0.00| 0. 0.00

73 | 220 76] 79 775 3875 [ | 0.00] 9.001 8,001 00; 9.00 0001 1. 000

74 | 201 77| 785! 77.8' 0.00| 0.00| 0.00 " o00i

75 | 204 76| 78 0.00| 0.00| 0.00

76 | 218] 80.5| 78.5 0.00 0.00| 0.00

77 | 202 78, 765 77.2, 38. rry 0.00| 0.00| 0.00

78 | 222| e2 76 800 4000 | | [ [000[ 000000

79 | 210 | 0.00| 0.00| 0.00i

80, | 206 . - 00 c.0nl 0008

81 | 201 i 0.00{ 0.00f 0.00f :

82 | 222 8, 3088, 0.00{ 0.00] 0.00]

83 | 206 3838 0.00| 0.00! 0.00]

84 | 204 i 1000} 0.00{ 0.00}

85 | 212 0.00| 0.00| 0.00

8 | 216 0.00] 0.00] 0.00

87 | 220 0.00| 0.00| 0.00

88 | 218] _ | 0.00| 0.00| 0.00

Total | 4681 T i oo

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Boftom Br- Number of individual bruises on bottom of apple, Br Frul-Number
of truit with one or more bruises. 14.10.93

88:18/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 18

Apple 1P| d | h | X IVol}l ELIPjd 1 b |V BotlE Bot| Apple V |Apple E| |Summary |

67 | | 0.00! 0,00} 0.00 0.00| 0.00[ |~ o000 0.00

68 | [5A 20 6 1.32] 1.29) 0.12 129 0.12 1.29]  0.12| |Trey 4

69 | 58] 24 257| 025 | 257 4.68
70 0.00| 0.00| | 0.0 E

7 000| 0.00| | 000 Vol Top | 000
72 ) ¢ 0.00| 0.00| | ©000{ 0.00| iVol Bottom 16.66
LM 4 s 074 0,07 [ 074|007 iVl Total | 16.66
74 0.00f 0.00] |~ 000 000 i

L .0.00 0.00{ | _000] 000 :EaTop | 0.0
o 0.00| 0.00 000, _ 0.00| iEaBotom| 1.61
77 | 58l 23 2.04| 0.20 204 020] EaTowl | 161
T8 001000, D0 bbb 10.00] 0.00 000! 0.00 o -

Sl E g eal R e e

80 | isBf 25! o ne- 3 318 031] !Waeighl(kg)'

5 et

82 __ 000 000 VoiTop [ 9212
83 0.00]__ 0.00 _' Vol Bottom _82.22
85 | 'sBl 22, 7 1.60 1.86 0.18 186, 0.18

86 | ‘sA 19, 6 1.18 1.15] 0.11] [sC[ 15 150| 014] E

A.a? = B o - - S— P-m - o w o

88 | isB| 220 7, 1.5 1 185 o018 |

Total ' 1.61] ' 16.662] 1.6083

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equabon), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume 1op of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Botl-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number ol individual bruises on b of apple, Br Frult-Number
of trult with one or mora bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 19

Applel Wt | D1 [D2|DAVJI_H i 1Pj d VTop | ETop
1 | 21| 76 78 770 3850 _ 000, 000
2 | 217 _80_ 81l 805 4025 |2A 23 505 _ 0.49)
3 | 21| 79 77.5{ 782 3942 | | | | 0.00| 0.00 1 ! 6 165.  0.16
T4 | 216! 765 805 785 39.25 12A 19, 6| 1.17| 1.15] ol 1 10.00; 0.0} 0.0¢ 1150 011
5 | 206 765, 78 77.2. 38.62 [2A 145, E 11 ]ooo, 00of ooof | 037, 004
6 205 78! 775 778 3-388 2.0.'_ 19_,5 : 1.22: 012
"7 | 207| 7755] 805, 790 3950 |2A 23, 75| 1.71| 2.18| 021 T 407,039
_8 [ 214 el 78 795 3975 TL.1.591 1081 019 336 032
o | 220 o 80, 8oo 4000 | | | [ 0.0| 0.00 000 000, 0.00
10 | 218] 80 785 792 39562  |2A 185 7| 1.09 1.29] 012 128 012
11 | 218 77.5/ 83 80.2 40.12' |28 21; 6, 1.40] 1.42] 0.14] .2 270 026
T12 ' 792 3962 | i 1000 0.00| 000 | 168 0.16
13 795 3975 |28 1a! 3, 0.62| 030! 003 210 020
RTE ns- 785 3925 | . | [ o0.00| 0.00] 0.00] 155 015
15 78 790 3950 |28 291 10/ 2.76| 4.88| 488’ 047
e 775 775 3875 |2A 25 246 024 2 285028
17 5 1.35 iTs 0 1.35 o,fa‘
18 | 209] 79 78 20, 85 130, 191[ 018 [ 235 023
19 | 2000 771 77! 15, 5| 0.74 0.58] 0.06 127, 012
_20 | 206| 75 80 775 38.75 i 1000 000 0.00 115, 011
21| 206l 75i | 000 ooof 000 | 205 026
_22 | 206f 79: 78. . 0.00 0.0 419 040
Total | 4643 ! : 16.5] 1.60] | 46.296! 4.4687

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absarbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottomn of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 14.10.93

88:19/1
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 19
Apple  £0 d Pid |.hn | Vol: E i IVBolEBo AppleV |AppleE| Summary
W 3 I 00| 0.00; 0.00! | 0.00| 0.00 000 0.00
2 | sc| 175 ; 000 | 0.49 0.05 555 054 [Tray 1 _
3 | Te00 000l 000 || gy 0.00[ 0.00 6| | Weight(kg)! _4.64
2 uoo ooo uoo; ) il 65 | Weigh(kg), 4.64
0.00 V‘ol Top 46.30
0.00| _iVol Bottom, 896
__________ 0.00f | _IVol | Total 55.26
0.08| | 4.2 :
007| | 072| oor {EaTop | 447
0.08 214 021| {EaBottom: 087
| 0.19 462] 045 EaTotal | 533
= ‘ot0| | 275{ o027] L
| 000 |~ 210 o020l Troper | 28
: I . 3l 000 | 155 015 'BotomBri 8
s i | ooo 000 ooo | 0.00 488  047| iBr Fruit 21
ECHN . 023| | 520/ 050 |
A7 4 .00, | 0000 | 135 013 i 0 i
18 : oo07] |~ 307 o030 |
S s bt R e o
000 000, ||| | 000 T 115011
21 4 ¢ 0.00: 0.00 0.00 205 9201 | et
2 L_ . 0.00: 0,00, 0.00 000 | _419) o040
Total| | : ! '8.96 087 087 | 55261 5.3340

Wi-Waight grams, D 1-Diamater mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple ]oulu Ea Enofgy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, B Br- Number of i onb of apple, Br Fruit-Number
of frult with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 19

Apple Wi | D1 D2 DAV, R E [ [VTop |ETop
23 | 204 785|791 788 39.38 o11] | 189 o018
e ETN o8| [ 2o oz
25 | 203 __m 79. 5' 782, 3912 0.00| _..?_-.1?';._.9-2‘.
26 | 214| 75 805, 77.8  38.88. |2 )| 000 219, 021
27 | 204| 78 78, 78.0: 39.00; 016 | 436 042
28 | 208] 775! 79.5] 785 39.25. 0| 0.00 034 003
29 [ 213 795, B0 798; 39.88 8 218 304| 029 _322] o3
30 | 211| 77.5] 77.5] 77.5] 38.75! 8 262 362 035| | 380 037
"31[ 208! 815/ 77 792 3962, |2A 13| 5| 1.16{ 095{ 008l | | | | 0.0, 0.00| 000 095 009
32 | 212] 79! 775 782 39.12. |28 12| 35| 046| 025] 002 ‘2¢! 9 35 026 0.14{ 0.01 039 oo
33 | 214] 79 775 782 3912 | | | _ 1000[000[ 000l . . | 000 000 000 0.00
34| 214 79 785 788 39.38. |24 21.5| 65 150 1.63] 0.16] 2C_ 31 10, 318 5.66; 055 0.70
35 | 217 81 76 785 3925 | | | 1000j000j000) © i i 000 000000 _0.00
“36 | 207| 765 785 77.5 3875 [2A 235 8 182 246| 024] 2C 20, 6 1.31, 1.29] 0.12] | 036
a7 | 205 76 77.5. 768 3838 |2A 12| 2| 047/ 014/ 001] i2C. 20 7, 1.33 152! 015 0.16
38 | 21| 79, 80 79.5,_ 39.75. i 6| 1.15{ 115/ 0.11] i2Ci 20, 65! 1.28 1.39] 013 0.25
a9 | 207] 79 | 0.00| 0.00| 0.00 : 0.00
40 .21 T |26, 25| 7.5 2.05] 2.62| 0.25 i E . 0.25
41 | 208 77 _7g 775 3875 |2a 16! 6 0.83) 082! 0.08] 3C._ 23 6 175 175 0.17| 025
42 | 213[ 76.5: 825 795 239.75 ’ 0.01]_i2Ci 145/ 45 0.67 048] 0.0 0.06
a3 | 205 775! 765 77.0 3850 oo : | I [oco ooo) 0.00[ 0.04
44 [ 207] 795 795 795 3975 _ 000: | | ! 0.00, 0.00} 0.00| | "0.00
Total| 48101 : ! ! 185} | | : 235 227| | 43.710' 4.2191

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Battom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frult-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 19

EBot| AppleV|AppleE| :Summary |

0.07 264 025 ;
0.12 419 0.40| | Tray 2
0o0f | 219, 02 .ngmuag) 4.61

448  043] | il
489 047| [Vol Top 4371

034]  0.03] !Vol Bottom 20.16

i a 083 053 ousfm‘
" 0.00 000. 0.00

7 127, 151 0.15] 015] | 473 046 Vol Total | 6387

A 55 0.83. 0.74 oo? 007 | as3] 044 -l

145 062 051, 005 | 1| 005{ T 146 0.4 TEaTop A8
18, 6.5 1.05 113 011 0.11 1.52 0.15 .EnBol'lom

1965 117 126 012

El Total

| 0.00 0,00 000
15, 7. 071 088 0.08

40 | |SA 19 65 117 126 0.12]
41| ‘s8] 211 6 145 143 0.14

42 | 'SA| 15 4 0.71' 0.46 0.04

% 000l 1 | | . |ooolooo oo fooofoooi [ oa2i ooaf i i
44 | i5A 1865 .03 112 0.11 e
Total| : | i i 19.6' 1.89 1.95 | 63.867| € 61647 i !

WI-Weight grams, D 1-Diameter mm (height in tray), D2-Diameler mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Appile joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 19

P d i h | X h i X jVolE | |Vip IETop

i Gl 0.00 ] 0.00

2 165[ 45| 050 0.06

17]_6.5[ 092 ~_ 010

17| 8| 0.94] 131 0.13

ag | 212 ?’9 785 788 3938, |2A 21| 7.5 1.43] 1.81] 037] 017
_so_| 209] 795 2 808 4038 | ! 0.0 000
51 | 220, 78, 81 795 239.75! [2A 17| 6 0.92| 0.92; 0.09 0.09
"s2 | 200 7851 75 768 _38.38 ? 0.00| 0.00{ 0.0 000
53 | 21| 7651 __ 76| |2ci 22| | 1.62| 1.59] 0.15 015
“sa | 216| 795! 81l 802 40.12 |2A 17| 5| 0.91| 0.75] 007 0.12
55 | 208, 79, 77, 780, 39.00' |2A 19 65| 1.17| 1.26] 0.12 0.17
86 | 2090 7875 765 3825, | . | | 0.00| 0.00| 000 0,00
57 | 211i_ 77 78 775  38.75] |2A 12; 35| 0.47| 0.25| 0.02 011
58 | 205, 78 77 775 3875 | "0.00| 0.00| 0.00 0.00
“sa | 212{ 81.5: 795, 805 4025 |2A 175! 55! 0.96| 0.88| 0.08 0.08
60 | 204| 78 _ 77, 775 3875; |2A 275] 9| 2.52| 391] 038 042
61 805; 835. 82.0: 4100 ! 0.00{ 0.00| 0.00 0.00
o2 : ; 0.00{ 0.00| 0.00 -
63 2A 135] 6} 0.60| 0.60| 0.06 0.06
64 8 |2C_ 22 6| 1.55| 1.58] 0.15 0.15
65 | 211 I"?ss'_" 782 39420 | ! 0.00! 0.00| 0.00 0,00
66 | 2051 8078, 790 3950 0.00| 0.00| 0.00 i .001 0.00 0. 0.00
Total| 4646 | ] 1650 1.50] | £ i 2.22{ 0.21] | 18.700; 1.8051

Wi-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of frult with one or more bruises. 14.10.93
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Pl d h X [ Voll E V Bot{E Bot| Apple V |Apple E| Summary

Tacbea a0 I N I Bl ity MR, 1 it ol ot o) PN et

0.00| 0.00: 0.00i | 0.00| 0.00 0.00[ 0.0

0.00 0. 65 _EEIE 1 d'.;' 0'1'4 Tray 3
©0.00[ 000 | 101 010 |Weight(k)| 465
|o75{ 007] i 207|020
| 10400 284t o027) TvoiTop | 1870
1.28] 0.12 1280 0.12| Vol Bottom 17.81

__________ 092|009 Vol Total | 36.52
190 018
.......... 228 o0z jEaTop | 181

2.15 021 ‘EaBottom| 1.72
207 020| :EaTolal | 352
" 0.00{ _0.00{ Tray 3

407039 TopBr | 17
000, 000 Bortnrn Bri 18
1.88 0.18 Br lel

680 066
070, __0.07

63 | isB] 19 5 s 121 oesfﬂq.og”“
64 | 58 18 6 1.03 1.03  0.10

65 [ |6 45 083 059 0.08] | | 059006l | ool oos |
66 | isa 14 35 063 034 003 ; 000; 000. | 034] 003} ; 034; 003 |
Total | i i 116.4. 1.59 139° 013 1 17.81 1.72] | 36.515! 3.5246| Br Frun |

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Helght of Bruise mm, X-dermived (reler Bruise Volume egquation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volumae top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple ]uules Ea -Energy Absorbed joules, Ek Carton-
Kinatic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, B Br- Number of ind: 1} onb of apple, Br Frult-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 19

Applel Wt | D1 ! D2iDAvi R i P! d h | X iNvel} E { iPL d h X iVol| E

67 | 21| 755! 795, 77. 0.00! 0.00| 0.00] : 0.00; 0.00! 0.00
68 | 207] 80.5] 79, 798 : 0.00| 0.00{ 0.00| 0.00; 0.00i 0.00
6 77. 78.5 778 0.00{ 0.00{ 0.00| : 0.00] 0.00| 0.00} _

85/ _82 &0 2 | | 0.00| 0.00] 0.0 0.00; 0.00] 0.00
71 | 216/ 765 815 790 3950 | 1 | 10.00| 0.00| 0.00 ;
72 [ 211] 765, 81.5' 790. 39.50 0.00{ 0.00| 0.00
73 | 203] 80, 79 795 3975 0.00] 0.00| 0.00]
74 | 214 7751 78! 778 38588 0.00| 0.00| 0.00
75 | 201 775! 81, 792 39.62 0.00| 0.00] 0.00

76 | 210{ 79 75 775 3875 0.00{ 0.00| 0.0/

77 | 216| 78.5: 81.5. 80.0 0.00] 0.00{ 0.00j : { 000 0.00! 0.00, |

78 | 218] 79 795 792 . “0.00/ 0.00{ 0.00 ' 0.00” 0.00; 0.00]
79 [ 213] 78] 78 780, 39.00 _ 0.00; 0.00] 0.00 000 0.0} 0.00, _
T80 | 212 78i 77. _ | 0.00] 0.00{ 0.00 7000 0.00} 0.00]

81 | 214 815' 77 792 3952 0.00| 0.00{ 0.00 0.00; 0.00! 0.00]_

82 | 206{ ; 10.00| 0.0} 0.00 0.00; 0.00| 0.00 |

83 | 217 0.00{ 0.00{ 0.00 0.00: 0.00] 0.00

84 | 218 0.00] 0.00] 0.00 000; 0.00| 0.00} |
85 | 203 0.00; 0.00| 0.00 0.00_0.00] 0.00

86 211 0.00{ 0.00| 0.00 : 000 0.00! 0.00|

87 | 214 0.00{ 0.00{ 0.00 ! ! 0.00! 0.00] 0.00
88 | 217{ 77. 0.00| 0.00; 0.00] | 0.00 0.00| 0.00] |
Total | 4656 R 5 o o i T 1 i 00 0 0

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Boftom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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App_le P| d h E X . Vol E P| d h X | Vol | E v Bql EBot - &ppla V | Apple E Summary |
67 | 0.00; 0.00; 0.00 000 q_o_o 0.00; | 0.00{ 0.00 0.00| 000
68 | |5A 135 3 058 027 003 0.00{ 000 0.0 | 027} 0.03 027 o003} !Traya |
69 | |5B| =23 4. 74 124; 012 124] 012] | 124l 0.12] |weightkg){ 4.66|
70 000 000) | _o0co| oool |
AN [ W S 3 I | 0.00]000[ T""0.00 " "0.00| :VoiTop | 000
72 | 5G| 18! g 0001_ u_oq ooo 0.40| 0.04 0.40{  0.04] Vol Bottom' _ 9.11|
Bpsel 12 2 (000 000, 0.00° | 0.14] 001/ {014 001 Vol Total | 9.11
74 | i5¢| 10 10.00{ 0.00 0.00. | 021] 0.02 021] 002 £
75 . 000{ 0.00; 000, | 0.00{ 0.00| | 000 000 EaTop ; 0.00
R oou' 0.00: 000: | 0.00j 0.00| i 000! 000| EaBotom: 0.88
77 | i5A 18! 0.76] 0.07 076 007 'EaTotal 0.88
78 ; ] | 0.00j 000 oo |
7 1 i __-__ooo ooo ooo uoo‘ 000! ooo 0.00: 0.00 )00 _000] iCarton |
B0 | [sB] 25 9.5 206 338 033 _________ 000: 0.00; 0.00 i 335! 033 338]  033] |Weight(kg) 18.56
81 | iSD| 14 4 062 039 004 000! 0.00: 000, | 039! 0.04| i 039 o004 | o
82 | 5Bf 11 : .. | 000 000; 000 |021j002f i 021 002 108.71
B3 _ 0.00 0.00: 0.00 : ' 0.00{ 0.00 ___om;___e_)_.ou Vol chom 56.04
B4 | I5A 145] 45 067 048 005 | | 048 005 | 048 005 Vol Total |164.79
85 | isAl 135] 4 060 037 0.04 | 0.37] 0.04 037 o004 ! i
6 | | | | 0.00! 0.00 000! 000 _ éEaTop_r-L_lq49
87 | I5A 13, 35 055 929 ooa N 029! 003| | ©029] 003 (EaBottom| 541
88 | {5A 165! 65 0.87. 0.95 0.9 095! 008| | 085 009 EaTotal_ J_18%0
Total et 088 9.11] 0.08] | 8.1075] 0.6791| Ek Carton | 109.21

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 20

Apple] Wt | D1 |D2iDAv; R | |Pi d | h_ X ivol| E VTop | ETop
1| 2090 795] 77 782 39.12_|2C! 19.5| 65| 1 000, uool__qoo 133 043
2 | 210f 82 i ' ooo;ouo 2321 022
3 | 203 72 '

4 | 208

5 | 217

6 | 211

7 | 204

202

9. 1 2071 765,

10 1 202 50

1 | 216 i 76 234} 023

12 | 221 765 3.48] 034

B B B L e

T1a | 222 1.49] 0.14
T15 | 214 )i 0.00 opa;'" 000

16 | 207| 83: 10.39] 0.04] ] 1867 1.37 i

17 | 209} 775 391 44] 1.43] 014 000 0.00! 0.00

18 | 205| 77.5 80.5; 79.0 39.50 1001 0.00} 0.00; 0.00; 0.00{ 0.

19 | 208| 77 :

20 | 207[ 79

22 | 212| 785 39.62 |2A 23 20 ¥ :
Total | 4614 - | 2411 2321 ¢ | 939 091 | 33.478 3.2314

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vel-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Battom ot Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of frult with one or more bruises. 14.10.93
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PEd |h Pid | h | X Ivoli E : |VBot|EBot| AppleV|AppleE| ;Summary
| 000} 0001, 000! | 0.00| 0.00 133 013
0.00} 0.00 0.00! | 0.00| 0.00 232 022| jTray1 |
'0.00{ 0.00; 0.00{ | 0.00| 0.00 000 0.00| |Weighlikg)| 4.61
T - 50/ 0 P g e e
0.00{ 0.0} 0.00 fo 1371 03] iVolTop | 33.48
"""""" 5 uoo% 0.00' 0.00 I 211 020 ivol Bottom: 1283
58] 245 384] 037 iVol Total | 46.31
023  002|
114 011f EaTop | 323
0.50 005/ Ea Bcrltom 1.24
58] 23 560, 054! iEaTotal | 4.47
| R )
58| 255 i34 033 iTopBr | 27
SCl_ 25 4 167 123 0d2[ | 494/ 048] iBotomBr’ 9
000/ _ 000{ iBrFruit | 19
i5C ot WL | 0 —
isgl’ 193 019 | _
scl 26 268! 026 S
: 000l ~ o000
1§3| 0.12
5C| 8 i b 0 . _o98 oo09f i |
i . 0.00 000 0.00 '0.00{ 0. 261] o025 |
i T 128 124! 12.8] 1.24] | 46.309, 4.4700] ;

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinatic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual bruises on b of apple, Br Frult-Number
of truit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 20

Apple] Wi Tnunzlnm G2 0N X | Vol | E | IVTop
23| 216 76' 795 “l2a 7. ; ' 0.00! 0.00{ 0.00 0.80° 8
24 | 222| 80! 785 2C_ 23| 65| 1.71| 189 0.18 | 1000 0.00| 000 189 018
25 [ 219{ 785 77 778 3888: |2C{ 185| e[ 1.12] 1.09| 0.1} | | 1000 000] 000 109 o011
26 | 214|781 765, 772 3862, |2A 185 65 112 119 012{ i : | 0.00j 0.00] 0.00 1.19) 042
27 | 22| 80, 79, 795 39.75. |2A 14| 3| 062| 030| 003] 2C._ 20 7, 128 151 015 | 181, 017
28 | 206 785] 79 788 39.38i | | | 000 0.00] 000f i | i 0.0, 0.00] 0.00 0.00
29 | 222| 755! 80 77.8, 38.88. [2A 14| 3.5 064 034 003} 0.00° 0.00| 0.00 0.03
30 | 222| 81] 745 778 3888 |2C! 265 8! 233| 3.19) 031 0.00' 0.00| 0.00 041
210| 79.5! 79.5 795 3975 |2C! 14| 4| 062| 039| o0a| ' | | L 000] '0.00 0.00[ 004
210, 76! 770 765 38.25: 120 12| 4] 047| 0.29| 0.03 ' “0.03
216} 775 3912 0.00| 000 0.00
220/ 805, 82 812 4062 5] 55/ 145{ 1.37| 013 - 0.30
wz;q' ,_73;531_1137.2 38_62 | 0.00] 0.00! 0.00 0.00

209] 790 78 785 39.25 i 000} 0.00
220 80 80, 80.0 40.00. 2A 165 3l 086 043} 0.04
211[ 815, 76, 788 3938 [2B 24| B 1.87| 256| 025

214 77 81 790 23950° [2C. 21| 5. 142| 1.20| 012]

"205] 79 770 780° 3900 |2A 14| 25 0.63] 0251 002|

0 _j._168 016
|41 | 222| 795 795" 795 39.75! [ 0.00; 0.00| 0.00 0.0 000 000
42 21o_y§§___a_1_' 782 3942 |2A 175) 5| 099 nso: 008 . | | 0.00 0.00, 0.00 080, 0.08
43 | 217] 775 765 77.0 38507 |2A 16.5] 45 089( 0.63| 0.06] 4 074 0.46] 0.04 109 0.1
a4 [ 200 755- 75, 758, 3733 ! | 0.00| 0.00! 0.00{ : | 0.00 0.00! 0.00 000 0.00
Total | 4726 f » T 16.71 1.61 T sesl ossl [ 22405 21626

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation). Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of appie joules, V Bol-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 14.10.93
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Apple iP| d i b ! X | Pl d | h | X {Voli E VBotlE Bot| Apple V |Apple E| |Summary
5A 215 8 oogf goo 0.00: | 2.05| 0.20 284 027
s8] 2 7. 142 o.ooi‘n.oo 000! | 1.67| 0.16 356 034] |Tray 2
4 % | 0.00] 0.00; 0.00. | 0.46] 0.04] | 1.55| 0.15| |Weightikg)| 4.73
3 5C| 155{ 45 0.79| 055i 0.05; | 096 009f ! 215| o021 !
5 0.00 ooo oooﬁ 0.62| 0.06 243] 023} ivolTop | 2240
5 . T 0.03| Vol Boltom 22.72
00, B __p.oqi— Vol Total | 45.13
8 1AL 0.45
3L .8 092 092 0.09 ..013] iEaTop | 216
_ag__scf 125! 5 051 0.41' 0.04 0.07| iEaBotom | 2.19
33| i5A 176 093 092 009 _0.09] _Ea Total 436
34| is8, 25 8 197 278 027 056 e S——
: ( 0; | 000] 0.00; : 0.C _9-90_"093' i
OOOr 000~ ODO | 0.85| 0.08 085 0.08] i Bottom Br 20
i .00f : 01 010 | Br Fruit 20}
_ d ;0200 | 4 ) °°°I °°°‘ 000' | 204[020{ | 460 04| ] s
i k_.._?,!:‘,s.,‘?;ﬁ;‘,-‘ = 0.00; °°° 000! | 0.95 009 @ 215 o2
40| | 5"" 195 55 124 111 011} | 0.00] 0.00 °°°; 1911099 & 279 027) ;i -
) i ...000 000 0.00 0.00; 0.00: ! 0.00| © 0.00| 0.00
42 58] 26 85 222 325 031 0.00; n.oo' 0.00: | 325/ 0 {405 039
43 N_isA] 17: 35 095 053 005! |5C| 14; 5 064! 051 '— 10; b 213' ‘021 7
a4 175. 6 1.02] _o_gq__ogsL n.og;__q.gg;___o._oo-: X i nsa| 0.09

Total i i 217 2.09] | 1106 010! | 22.7] 219] | 45.126! 4.3558] ! i

WI-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis. E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of truit with one or more bruises. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 20

Applel Wt | D1iD2IDAv] R 1 IPi d | h | X |Vo|E]iPi d | h !X Vo|E| |VIop [ETop
a5 | 220| 80 82! B1.0! 4050, 0.00| 0.00| 0.00 0.00| 0.00| 0.00 0.0 0.00
45 | 209] 76| 775 768 38.38; |2A 235| 7| 1.84| 2.14] 021 0.00, 0.00! 0.00 214 021
47 | 207| 775! 755, 76,51 38.25. |2C! 19.5] 55 1.26] 1.12] 0.11 0.00 0.00] 0.00 112[ o1
48 | 208 795 75 8.62! |2Ci 24.5| 6.5] 1.99 2.19] 0.21 0.00{ 0.00| 0.00 219{ 021
49 | 212| 785 785 785 39.25' |2A 15| 2| 0.72| 0.25 0.02| 2Ci 185 55 1.1, 099 0.10{ | 124 0.2
50 | 209| 78.5! 77.5| 78.0 39.00. |2A 16{ 5| 0.83| 0.66| 0.06] 0.00; 0.00| 0.00 066, 006
51 | 222| 80 79 795, 39.75. |2A 20{ 7| 1.28] 1.51] 015 0.00: 0.00{ 000] | 151] 015
52 | 211| 77| 7851 7780 3888 |2C 29| 7| 2.81| 3.49] 0.34 noo: '0.00] 0.00 '"3,46"__6'511
53 | 200{ 805! 72! 762 3812 |2A 12 3] 0.48 021] 002 i2C7 23 ] 197 0.9
“5a | 215 785 82 802! 40.12] | | 0.00| 0.00{ 0.00| | i 000! 0.00
55 ' 8 ' 6 0.73) 0.72 007| j2C. 14 __u7_om
56 .| 0.0} 0.00} 0.00] : | 000 000
57| 5.5 1.87| 1.781 017, 178 017
58 - 2ci 6.5 1.41| 1.54) 0.15] | [ 154 015
sa | 208 7?5'”745 760 _ 3800 | 0.00; 0.00{ 0.00; ' 000 0.00
60 | 200 785. 78 78.2. 39.12. |2A 17.5] 65| 0.99; 1.07| 0.10| | 107,010
81 | 214| 805 80. 802 4012 |2A 225| 85| 1.61] 2.30! 023 | 239 ozzl
62 : | 10.00] 0.00 __000; 000
63 0.00 0.00 000/ _ 0.00
o4 0.25{ 0.02[_2C. 185 124, 012
65 1850 018 | {

66 040] 0.04] | i 0.00! 0.00| ,
Total 21.6/ 2.08 i i 419 0.40! | 25?53 2.4868

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top ol apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Appie E-Total Energy Absorbed in Bruising Apple joules, Es -Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of mdivid is@s on b of apple, Br Frult-Number
of fruit with one or more bruises. 14.10.93
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Apple [P d I h i X ValE]IPL G | b |V BolEBot| AppleV |AppleE| iSummary | |
45 "1 000 0.00j 0.00 0.00| 0.00 | T,
46 | 5B i i 3.85| 0.37 99 58| ! A )
47 | I5a 059008 | 171|017 l Weight(kg)] 4.64
48 | isB 1.55| 0.15 374 _ 036] |
a3 | i5A 103/ 0.10| |  227] 022[ VolTop | 25.76
50 | I5A 22 8 158 : 214/ 021| | 280] 027| :Vol Bottom 27.69
51 | I5C] 120 3 046 021 0.02 021| 002| | 172| 0.47[ ivol Total | 53.45
051! 005 051/ 0.05| | 400 039
3 205 0.20{ 205/ 020 | 402 039 ‘EaTop | 249
{039 0.39/ 0.04 039! _ 0.04] 'EaBottom| 267
0.83' 0.0¢ ' 200 019] iEaToal ! 5.6
0.00' 0.00! 000, 000 :Tray3 |
412i 040 : 590! __057| TopBr | 20
109 0.10) |5C| 145) 2 . 285|028, Bottom Brj 19
247, 0.24 2-_4?._11.-341_-'@,_!@"__ 20
000 0.00] " 107, 010 iTray4 |
61 135 013 374| _036{ TopBr | 0
K 000 000 000! [T 000|000 'Botiom Br{ 10
63 | 58] 21: 65 145 1.55 0.15! 1850 01s| B Fruit 10
s [ TTe 2z s rs 219 02 331 o3| caran |
& | s Vo6 054 00sl ||~ |"oo0| coo; 000l | osd| vos| | 27| o7l Trensr | &b
66 | isB| 5. 066 0.06 1 0.00; 0.00 0.00; | 0.66| 0.06 106/ _ 0.10| Bottom Br| 58
Total| | i i 275 265 | 0237 002! | 277/ 267| | 53.453] 5.1595| iBrFruit | 69

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top ol apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom ol Apple mis, E Bot-Energy Absorbad Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of trult with one or more brulses. 14.10.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 20

Applel Wt |D1]D2 DAV R | |P| d [ h | X Vo[ E]iPI d [h
67 | 216| 82, 775! 798, 3988’ 0.00! 0.00| 0.00{ |

79 795 39.75. | 0.00| 0.00| 0.00|
75 77.0; 3850, | 0.00| 0.00| 0.00]

815, 800 4000 | . 0.00{ 0.00{ 0.00
77,7600 3800 | 000} 0.00| 000 | |
6. 80.5 782, 39.12: 0.00{ 0.00] 0.00
7857 760 ¢
80| 7851 792

785, 78. 51 785;
azs-w'm aozi
80580 802 &«
805 78.5: 795 000 000f ' i
78 785 782 3912 | 0.00{ 0.00{ 000} ' = |
?as. ?as 785 39.25 i

775 81792 3962 | | | 1000 0.00{ 000

82 805 4025 | 0.00{ 0.00{ 0.00
?85 ?85 39 25 0.00 __gﬂ_ﬂ 0.00
.79 782 3912 | 0.00{ 0.00| 0.00
81l 802 4012 0.00{ 0.00{ 0.00
32 | 0.00/ 0.00 0.0 !
: " 0.00| 0.00| 0.00| i
y ?B 7?2 38 62 i 0.00{ 0.00! 0.00} : ]
Total i i ] of o ; i 1 o: oi. 0 0

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height ol Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbaed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy | mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of truit with one or more bruises. 14.10.93

88:20/7
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 20
Apgle jPid thi.X YaiE LLTE G LD fdoLt VO Bor Appie VlAppe B 1SGmowiy . e
67 0.00! 0.00: 0.00 .00 .00! | 0.00| 0.00 0.00{  0.00
68 _{30_0' 0.00° 0.00 .00 _0.00{ 0.00 0.00 0.00| |Tray 4
69 i 0.00 0.00: 0.00 1 0.00{ 0. .00{ | 0.00| 0.00 0.00|  0.00| |Weight(kg) 4.67
70 1 000, 0.00: 0.00 .00} 0.00 0.00{ | 0.0 0.00 000, 0.00 i
71 |isBl 171 a5 0se 0es 007| | | | 000i 000 000, 068 007 T o8] 007 Vol Top 000
72 | 1] i o000 000 0.00 .00 000! 0. 0.00{ 0.00 0.00] _ 0.00| |Vol Bottom 17.77
73 [ 1s8] 26 9 229 348 034 0.00i 0.00. 0.00] | 3.48| 0.34| | 348 0.34| |Vol Total | 17.77
74 | 158, 185, 55. 1.09) 0.99. 010 0.10 099, 0.10
BRI 0.00, 000 0.00| | 000t T~ "o00l ~000[ iEaTop i 0.0
76 | | | 0.00: 0.00; 0.00 000/ i 000 000[ ‘EaBotom; 1.72
770 { 000 0.00° 0.00 “0.00 000 000 EaTotal . 1.72
1 000, | 200 o0l 3. —
0.33 3471 033 Certon .
022 224] 022! Weight(kg) 18.66
T -
0| 000 | 000 000/ jVoiTop | 81.65
0.00 000; 000} Vol Bottom 81.01
) - 5} 0.12¢ 1
61,033
24] 0.22
_| 000l 00| | 000! " 000| |
0.75] 0.07 0.75{ __007| 'EaTol | 1570
Ti78 178! 1.72| | 17.7711 1.7153| Ek Carton | 109.81

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Enargy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruil-Number
of frult with one or more bruises. 14.10.93

88:20/8
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ABLES 6.3 FULL RESULTS OF DROP TEST DATA COUNT 100
ARTONS 1 - 10 AT 8% MOISTURE CONTENT
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

wilpripzioni B P 1PE d 1 | X Vil EL Pl d f B | X IVl E 1 1Vip L ETw
T3 | Tis1[ 755, 77, 762; 3812, [1B. 13| 4| 0.56] 034| 004 | 0.00; 0.00| 0.00 034 0.04
2 180 73, 74.5, ?38 3653 1B 17 5| 0.99| 0.76 008 0.00: 0.00| 0.00 0.76 0.08
3 | 184 i 0.00| 0.00| 0.00 0.00{ 0.00{ 0.00 0.00
4 | 180 1B. 14| 4i 0.67| 0.40| 004 0.00; 0.00{ 0.00 0.04
5 | 178] 74. _ 1B 15/ 4| 0.79] 0.46| 0.05] 0.00! 0.00{ 0.00 0.05
s | 11| 761 72 740! 37.00 | 0.00{ 0.00 0.00{ 0.00! 0.00! 0.00 0.00
7_| 1781 725, 725 725 3625 | 0.00| 0.00] 0.00] 0.00{ 0.00| 0.0 0.00
8 | 189 1B, 14| 5| 0.66| 0.51| 0.06 0.00! 0.00| 0.00 0.06
o | 186] 73. 0.00| 0.00| 0.00! 0.00{ 0.00| 0.00 0.00
10| 183} 745 745 745 37.25 0.00 0.00| 0.00 0.00! 0.00| 0.00 0.00
11 ' 74 752 37.62 '0.00] 0.00| 000 ' ; 0.00{ 0.00{ 0.00 0.00
12 742 37120 _|1iC. 14| 3l 067 0.30| 0,03 ! 0.00| 0.00f 0.00; 003
K 118; 185] 6.5 1.14| 1.19 h.na" 33 185 55 1.14! 1.00] 0.11 024
14 | 182 7750 74 758 0.00 0.00{ 000 T T 0.00; 0.00{ 0.00| 000
15 | 7177] 74 755 748 2 0.00{ 0.00] 0.00i : 0.00] 0.00{ 0.00 00 0.00
16 | 181| 77| 725 748 37. 2A_ 11] 3, 0.41] 0.18) 0.02] 138,15 45 0.76. 0.52] 0.06 070! 008
T17 7 178 725 7. ?‘o?""a?.ob 0.00{ 0.00| 0.00! | 0.00; 0.00] 0.00 0.00 _ 0.00
18 | 180| 75.5! 74. 38 12| 2! 0.48] 0.15 0.02 ! 0.00; 0.00| 0.00 015 002
19 | 174 74 72. [ 0.00{ 0.00 0.00] ' 0.00; 0.00| 0.00 0.0 000
20 | 183; 75.5, 735 'us 3725’ 38 185] 6 1.17] 1.10f 0.12 0.00! 0.00| 0.00 110 012
Total | 3633 : | 5.39! 0.60i ' P 1.52] 017! | 6.9019 0.7652

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:1/1
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1
Apple |P| d i h Pl d | h | X |Vvo| E | |VBotjEBot| AppleV |Apple E| iSummary |
1 0.00| 0.00; 0.00! | 0.00| 0.00 034 004 !Tray 1
2 0.00{ 0.00; 0.00/ | 0.00| 0.00 076/ 0.08] iwaeight(kg)! 3.63
3 0.00{ 0.00; 000; | 0.00[ 0.00 000 o000 |
4 0.00| 0.00; 0.00; | 0.00| 0.00 40| 0.04| Vol Top 6.90
5 0.00{ 0.00: 0.00; | 0.00{ 0.00 Vol Bottom _ 6.09
e 0.00 0.00! 0.00; | 0.00| 0.00 Vol Total | 12.99
A L 0.00| 0.0, LS00 SR 9 il
8 | Iscl 21 1.21] 0.13 Ea Top
9_].15¢l 1€ & 9531 0.08 Ea Bottom
10 | isc| 17 0.54| 0.06 Ea Total
11 | 58 12 0.21| 0.02 : .02
12 : ;.|.0.00} 0.00 0301 003 i{TopBr | 12
13 | isc| 21 1.20] 0.13 340|  0.38| |Bottom Br 9
14 | 0.00{ 0.00 000 000| :Br Frui 15
15 I 0.00{ 0.00 000 0.0
16 i ool | | | 0.00| 0.00 070 o008
T177|71sB| 1al "4 0677 040 0.04 0.40| 0.04 040/  0.04
18 | isC| 22: 4 165 112 042 “0.00] 0.00° n.oo!__' 1.12| 0.12 127014
19 { 0.00 000 0.00 0.00! 0.00' 0.00; | 0.00{ 0.00 000/ 0.0
20 | |5C|_ 13 3 057 025 003 0.00{ 0.00 0.00; | 0.25] 0.03 135) 015 ! i
Total | 609 068! 0 o | 609 068 | 12.994] 1.4a05] !

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chant) d-Depth of Brulse mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of appie mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mls Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- b of indi | b on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frult-Number
of frult with one or more bruises. 23 10.93

100:1/2



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

Appl WL [ D1 D2 DA R | [Pi d [ nh [ XTVoi[ ETTPid i n {X|vVojETTVTop]|ETop
“21 | 198, 775 76 768, 38.38, 0.00| 0.00| 0.00 0.00! 0.00] 0.00

22 | 180 77173 750, 37.50; 000| 0.00 000 | ! 0.00] 0.00| 0.00

23 | 187] 77, 745 758 qiof o.on; 9.00 0.00| 0.00) 0.00

24 | 192| 74} 725 0.00{ 0.00{ 0.00 . 0.00; 0.00] 0.00

25 | 186 755 :rssh : 0.00| 0.00| 0.00] | [0.00, 0.00] 0.00

22 : . e N R

27 1380 10| 2| 033] 0.10] 0.01 0.00! 0.00 0.00

28 | 176 "sgsl 74 5! 72, j i 0.00| 0.00| 0.00 0.00: 0.00| 0.00

20 | 193| 76.5. 795! 78.0' 39.00. |38, 26, 9| 2.23| 3.46| 0.38 _ )

30 | 191| 755 775! 765: 38.25. 0.00| 0.00| 0.00 1

31 | 186] 77, 73 750 37.50 0.00{ 0.00] 0.00

32 758 3788 (38, 18] _ 5| 1.08| 0.85 0.09

33 732 3662 [3B_ 18] 7! 1.12| 1.24] 0.14

34 | 175| 715! 74 728° 3638, | | 0.00| 0.00{ 0.00] |

35 | 18| 755! 77 762 38.12, 1 0.00] 0.00] 0.00 ! 0.00; 0.00| 0.00

36 | 194| 775] 76 768 3838 |38, 14/ 3.5 0.64| 0.35| 0.04 0.00; 0.00] 0.00] | o)
37 | 192| 755, 73 742 3712 0.00{ 0.00] 0.00 0.00 0.00i 0.00| | 000 0.0
“38 | 196| 80 74 77.0 3850 0.00] 0.00] 0.00 0.00. 0.00| 0.00{ _

e St : il Lt T H]

40 | 192/ 75 745 748 37.38 0.00| 0.00| 0.0 0.00' 0.00| 0.00

Total | 3752 B L1 F 599! 066! ' ! i_o o

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appie joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 23 10.93

100:1/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

Apple |[P| d I h | X Vo] E Pl d [ h | X [Vol! E | |[VBot|EBot] AppleV|Apple E| |Summary
21 0.00 0.00; 0.00 .00 0.00; 0. 0.00| 0.00| | 000 o0.00| |Tray 2
22 0.00 0.00; 0.00 0.00| 0.00 0.00|  0.00| |Weight(kg)i _3.75
23 C 0.00 000| 000 _
24 000/ 000 [VolTop | 599
25 0.00]  000] Vol Bottom 1.58
26 i "0.00] 000 Vol Total | 757
o7 [ [EA T35 041, 021 o0z CE] T -
28 ' " 000|  000| ‘EaTop | 066
29 1B 451 0.50{ iEa Bottom 0.18
30 000 000 EaTowl | 084
31 000, 000
32 085|009 TopBr | 5
33 o 1.24|  0.14| "iBottom Br 3
34 ~|__ 000 000 0.00 0.00] 0.00| :Br Fruit 6
35 | isel 135: 35 060 032 004 032 o004 I 1T
36 1 0.00 0.00. 0.00 i 035 oo04f :
37 000 000 000l [ [ || o000 000 000 | o000 000 i i 000  0.00
38 L 000" 0,00 0.00| o00j ooof T T
‘39 ruqq_qqp__g.oo " 000l 000
40 { 0.00. 0.00 0.00 000, 0.0
Total 0 158 018 7.57a1| 0.8397] |

WA-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volumae equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:1/4
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

Appl Wt Dy lO210AW] R ;1P d §.h | X VIl E 1P d LB | MTop | ETop
41 | 187|735 78 758, 37.88! 0.00| 0.00| 0.00 0.00i 000
42 | 176] 78 735 758 37.88! 0.00| 0.00{ 0.00 000, 000
43 | 194| 77.5! 755, 76.5. 38.25: 0.00| 0.00{ 0.00 000l 000
“aa | 175| 7457 76 7521 3762 0.00| 0.00| 0.00 000, 0.00
45 | 193] 74 78| 76.0! 38.00; |38 20.5| 65| 1.41} 148} 0.16; | SO L L L)
46 | 180| 735] 75 742, 37.12 0.00{ 0.00| 0.00| | 0.00'  0.00
“a7 | 195| 735] 77, 752 37.62 0.00{ 0.00| 0.00 |__000] o000
"8 | 189| 77\ 725 748° 37.38 0.00| 0.00| 0.00 | 000 000
49 | 196|761 785 772 3862 0.00| 0.00| 0.00 000 __ 000

194 77178 775 38.75 0.00| 0.00| 0.00 0.00, _ 0.00
51 | 194| 79, 74.5, 76.8._38.38 ; 0.00{ 0.00| 0.00 0.00, _ 0.00
52 | 195 785, 75 768 _38.38, |38 205| 6| 139] 1.36] 0.15 |13 o015
53 | 185! 745 77 758! 37.88; 0.00{ 0.00| 0.00! 0.00;  0.00
54 | 104 77, 755! 76 0.00{ 0.00] 0.00| | 000 0.00
2 asdl el suil e e 200
56 0.00| 0.00| 0.00 0.0 0.00|
57 0.00{ 0.00| 0.00 0.00.__ 0.00
58 | 195 74 37.0; 1850 0.00} 0.00| 0.00 0.00i _ 0.00
"s9 | 195| 74, 76 750 37.50; |2B. 18] 2| 1.10| 040! 0.04 040 0.04
60 | 191| 775 74 758 37.88 0.00| 0.00| 0.00 0.00, _ 0.00
Total {3775| | i ; 3.24| 036 ] 3.2385 0.3590

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth ol Bruise mm, h-Height of Bruise mm, X-derrived (reter Bruise Volume tion), Vol-Bruise Vol In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom ol apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.83

100:1/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

Arple .t R0 1.0 ot S VBoEBot] Apple V [Apple €| | Summary

41 0.00| 0.00 000; 000| [Tray 3

42 0.00| 0.00 000 _ 000 |Weight(kg)! 3.78
.31 I . 0.00] 0.00 000/  0.00

14 0.00[ 0.00 0.00! _ 0.00| Vol Top 3.24
25 b % 0.00| 0.00 148 016| 8|
46 | isAl 17 "0.76| 0.08 0.76] _ 0.08| Vo

.87 0.00} 0.00 o, M1 55 S S
48 0.00| 0.00 000,  0.00| iEaTop 0.36
8 o 0.00} 0.00 oy S 0.08
50 i 0.00| 0.00 0.00 0.44
51 | ! 0.00| 0.00 0.00

N 0.001. 000 196} 015} ITopB®r i 3
53 0.00| 0.00 0.00]  0.00| :Bottom Br | 1
Bl 1.1 000i 000000 | ] [o0of 000 T~ 0ol ~oool TerFrun | 4
55 | 0.00| 0.00 0.00{ _ 0.00

2.8 . i 0.00 0.00 000, 000

57 | r 0.00| 0.00 0.00

3 . -|.0001 0.001 1 000

59| 5 000| 0.00| | 040 |

60_ ! 0.00f 0.00] | 000 |

Total i 0.76! 0.08| | 3.9959 i

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on botiom of apple, Br Frult-Number
of frult with one or more bruises. 23 10.93

100:1/6



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

wt [D1[D2[DAvi R Pl d [ h!| X |vol|E Pl da | h i X 1Vel|E | |VTopjETop

177| 745! 77i 758; 37.88 0.00| 0.00| 000} | 1 000 000 000{ | 000 000
176] 71.5{ 755 735 0.00| 0.00! 0.00 000} 0.00] 0.00 0.00.  0.00
190 765] 75.5] 760, 0.00| 0,00/ 000 _|_000 000
195| 745! 75 748 0.00{ 0.00} 0.00 ;
178 7651 72.5. 745 37.25] | | 0.00{ 0.00[ 0.00{ i
104 75: 78] 765! 38.25 0.00| 0.00| 0.00 00| 0.0 ; :
184] 77| 755 762, 38.12; | 0.00| 0.00{ 0.00] 0.00] 0.00{ 0.00{ | 000 000
“178| 745! 73 738! 3s.88] |2B; 185| 6.5 1.18] 1.20] 0.13 0001 000! 000 | 120 013
19176 76, 760, 38.00 0.00{ 0.00 00 0.001 0.00] 0.00[ | _ 000i _ 000
176| 76! 75! 755! 37.75. 0.00 0.00! 0.00{ 0.00| | 0.00. _ 0.0
178| 725! 77| 748 37.38; 0.00 ; 0.00° 0.0/ 0.00 000 __ 000
{755 758 3788, | | 000! N 0.00] 0.00! 0.00/ | 000 _ 0.00
71 748 3738 0.00]_ 0.00 0.00, 000! 000 _ 000
765 748 37.38 | 0.00| « W 0.00: 0.00] 0.00 000, 0.0
5 748 37.38 E 0.00} 0.0¢ - | 0.00° 0.00; 0.00 000, 0.00
0.00] 0.00 1000 000] 0.00] | 000 000
51735 745 i 0.00{ 000} 0.00! 0.00 000 000
102| 705 73.5| 720 36.00: 0.00 "0.00] 0.00] | 000 000
184| 735! 74 738 36.88. 0.00{ 0 000 _ 000
194 75 78 765, 38.25, 0.00
Total | 3685 i i ; ' ]

1 2013 01332

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

char) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:1/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

Apple iP| d | h i X ivol]| E Pl d | h V Bot|E Bot| Apple V | Apple E| |Summary_
61 0.00! 0.00 0.00| 0.00 000 000 |Tray4 |
62 | i8] 12i 3 0.02 0.21] 0.02 021 0.02] !Weightkg)! _3.68
5 T Gool 000| | 000 o001 1
64 .00; 0.00 "0.00| 0.00| | 000|000 ivoiTop | 120
65 ) 0.00] 0.00| 0.00 0.00{ 000 Vol Bottom 0.31
66 i 0.00| 0.00| | 000 000! |VolTotal | 1.51
5 16 s[000 |00
68 1.20| 0.1 0.13]
69 000| o 0.03
2 ~ 2., 29
7 0.00
. 0.00
2 _.. oS R J
74 | jac| 10, 2 0. " 001| iBr Fruit
s 0.00| :
78 - 000 _ooof i
77 - | 000] _ 000| !cCarton
oo ewe oo ]| T e —
79 0.00 000 0.00 000} _ 0.00| {BottomBr! 15
80 aoo 0.00; ooo 000, 0.00| iBr Frut | 26'
Total {0311 0 15118] 0.1676] | i |

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top ol apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brl.nslnq Appile joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- M of individual bruises on botiom of apple, Br Fruil-Number
of frult with one or more bruises. 23 10.93

100:1/8
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

Acplefwi JD1]D2[0Avi R | 1PI d I h | X Vo] E | IPl d | h [ X |Vol] E])|VTop]ETop
81 | 182| 765 75.5| 76.0, 38.00; 0.00| 0.00| 000[ 0.00! 0.00| 0.00 0.00. _ 0.00
82 | 188] 79, 74.5| 768; 38.38] 0.00{ 0.00| 0.00 0.00/ 0.00| 0.00 0.0 000
83 | 191] 74| 75 745, 37.25] 0.00| 0.00{ 0.00 0.00' 0.00| 0.00 0.00, _ 0.00
84 | 193] 78] 79, 775 3875 0.00| 0.00| 000} i 10,00 000| 0.00 000, 0.00
85 | 190| 74.5| 74.5| 745! 37.25 0.00{ 0.00{ 0.00{ i 1000000/ 000| | 000, 0.00
86 | 190| 735| 77! 752, 37621 | 0.00 0.00| 0.00| : 0.00 0.00| 0.00 000/ 0.00
87 | 189| 745] 76| 75.2| 37.62 0.00{ 0.00{ 0.00 0.00; 0.00| 0.00| | 000 000
88 | 182| 745| 75 748! 37.38 0.00{ 0.00| 0.00 0.00| 0.00| 0.00 0.00, _ 0.00
89 | 183| 74| 75, 745! 37.25 0.00{ 0.00| 0.00 0.00; 0.00] 0.00 0.00; _ 0.00
90 | 187| 77.5] 72 748 37.38' 0.00| 0.00| 0.00 0.00] _ 0,00
91 | 192| 77| 7451 758, 37.88) 0.00{ 0.00{ 0.00 000 000
92 | 186 755 74 748: 37.38, 0.00{ 0.00] 0.00 | 000 000
93 | 190| 7351 76.5| 750 37.50' 0.00| 0.00| 0.00| ' " 000, 000
94 | 187| 745| 75.5| 750 37.50 000[ 000l 000 | | | 000 000 0.00] | 000, 0.0
95 | 175 745, 735! 740: 37.00, 0.00{ 0.00| 0.00 000, 0.00
96 | 195| 78.5 2 0.00 0.00| 0.00 000/ _ 0.0
97 | 175 725 0.00{ 0.00 0.00 0.00] 0.0
98 | 191]| 76,5 : 0.00 0.00{ 0.00| : 0.00: 0.00
09 | 188] 76 77.5. 768 38.38 0.00| 0.00! 0.00; 0.90:  0.00
100 | 185[ 755{ 765! 760, 38.00 0.00{ 0.00! 0.00{ 000, 0.00
Total | 3749 - i 0o o 0

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bmismg Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of appls, B Br- of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:1/9

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 1

Apple | P d | h Pld f h ] X |Vol| E | IVBolEBot] AppleV|AppleE| :Summary

81 0091390 0.00| 0.00 0.00| 000 [Tray 5

82 0.00| 0,00 000 0.00| iWaeight(kg)] 3.75
83 0.00| 0.00 000[ 000 e eu]
84 0.00{ 0.00 000  ( :
85 0.00| 0.00 0.00| 000| |Vol Bottom' 0.00
86 0.00| 0.00 000 " 0.00| iVol Total | 0.00|
87 0,001 0.00 o0 o0 |
88 | 0.00| 0.00 000, 000 iEaTop | 000
89 0.00[ 0.00[ T 0.00/ " "0.00| 'Ea Bottom | 0.0
% _0.00| 0.00 000|  0.00| EaToal | 0.00
91 0.00{ 0.00 000 000

92 1.1.0.00; 0.00 0.00 000 iCmton

93 '0.00| 0.00 000 0.00| iWeight(kg)! 18.59
94 0.00| 0.00 000 000

o | 000] 000] | ool ~ooo| Vi tes | 7735
% 0.00| 0.00 000 000 |Vol Botom 8.74
97 " 0.00| 0.00 0.00| 000 Vol Total | 26.08
9% | 000| 000[ T _000| ~oc

el AT _0.00! 000, 0.00; | 0.00| 0.00 0.00

100 0.00{ 0.00; 0.00! | 0.00[ 0.00 0.00

Total t 0o 0.0 0 0| iEa Total 2.89

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, A.pplo E-Total Energy Absorbed in Bn.nshg Anﬂo hules Ea-Energy Absorbed joules, Ek Carton-

Kinatic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, B Br-N idual bruises on bottom of apple, Br Fruit-Number
of frult with one or more bruises. 23 10.83

100:1/10
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Apple] Wi | D1 D2 DAV, R ' [Pi d | h [ X |I_IVoI ] VTop | ETop
1 179 73 73 730 3650 0.00! 0.00] ¢ 0.00, _ 0.00
2 | 195] 72, 78 750. 37.50. 0.00{ 0.00| 0.00; 000 000
3 | 195] 76, 77 765 38.25 "0.00{ 0.00] 0. 000 000
"4 [ Tieo| 74695 718 3588 | | | | 0.00{ 0.00 0.00,_ 0.00
5 | 188| 74 77 755 37.75] |1B._ 16| 5 0.86] 0.67 106, 012
6 | 190] 745! 79 768 3838, | | 0.00{ 0.00 Boo! 0,60
7 | 193] 75 75t 750, azsol | 1 1. | 10.00| 0.00] 0 000 __ 000
s | 184| 76 755 758 37880 | | 0.00} 0.00| 000 0.00
o [ 175|765/ 71, 738 3688 | | | | 000/ 0.00i 0.00; " 000, 000
“107| 177|750 7a5. 748 3738 |3C. 11| 4] 0.41] 025 0.03 025 003
11 | 180 76 715! 73, e 0.00| 0.00] 0.0/ _ __000 _ 000
12 | 185 74, 785 762 3812 (1B 11| 4] 0.40| 0.25[ 003 = | ~ 025 _ 0.03
13 | 195\ 711 B0 755 37.75. (1B, 18] 7| 1.09! 1.24] 0.14, 3B 382, 042
14 | 193] 745, 75 748 3738 | | | | 0.00j 0.00 0.00{ | | 000 000
15| 186! 76 755 758 3788 |38 18, 55| 1.08 0.04| 0.10, 094 010
16 | 164| 745 745: 745 37.25. | ' | 1 0.00{ 0.00 0.00] ~ 000000
17| 175 745 735 740 3700 |38, 11 3| 0.41 018 002, 018 0.02
18 | 19576 765, 762 3812 | | 0.00] 0.00 0.001 | 000000
19 | 192 771 75 760 3800 | | 0.00; 0.00| 0.0, 0.0 0.00
20 | 194| 74 775 758 37.88. |3B__ 16| 65| 1.08, 113 0.13: 113 013
(Total | 3735 { —E 1§ ' 465 051! 7.6270_0.8456

WW-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Averaga Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed pules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 23 10.93

100:2/1

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Apgle | P| d Pl a_ "V Bol[E Boll _Apple V [ Apple E| i Summary |
1 0.00{ 0.00 000{ {Tray 1 |

2 E o.oc z) 0.00| 0.00 0.00 nght(kg)' 3.73
i3 I 1 000|000l 0.00; | 0.00{ 0.00 0.00 ST
4 0! 0.00| 000" 000, | 000| 0.00 000| iVolTop | 763
W 0.00| 000, 000, | 1.16] 043 | ~223] ~025| iVol Bottom 10.57
6 0.00| 000 000! | 088] 0.10] | 088/ 010 Vol Total | 18.19
0 O s ||| _]o0o[000; 000 | 0oo| 0o T -
RN 121 245, 0.24 000| 0001 000! | 2.15| 024 5] 0.24] iEaTop a8
8 _[i5c| 18l 41127 069 ool | | ") 000/ 000" 0.00; | 069! 0.08] __008|iEa Botiom | _1.17
10 e 0.00| 0.00: 0.00] | 08| 006

0.09| 'Ea Total 2.02

11| (5Bl 21. 7. 1.53 169 0.19 0.00{ 0.00. 0.00 | 1.69] 0.18 59, 0.19] !

e {1000 000 000 A 0.00} 0.00; 0.00. | 0.00} 0.00 003 _{Top Br. -
L 1 000" 000 000 . ©000{ 000

14 5 2.15. 1.85 0.20|

1.85 0,2?
"000

i 0,00 0.00

' 10.6 1.17 : o o 108! 117

Wi-Weight grams, D 1-Diameter mm (hesght in ray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (reter Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of frult with one or more bruises. 23 10.93

100:2/2

249



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Aoplet Wt |D1iD2IDAv] R § 1P| d 1 h | X {Voll E]IPi a]l b B | } VT | ETop
21 | 195| 765{ 75! 758, 37.88: 0.00| 0.00| 0.00 | 0.00 000, 0.00
22 | 183| 735| 715! 725 36 2C{__ 17| _ 5| 1.01| 0.76| 0.08 0.00 0.76] _ 0.08
23 | 190] 77| 755 762 38.1: 0.00| 0.00| 0.00 10.00 000 0.00
24| 183 76 705, 732, 3662 0.00 0.00| 0.00 | 0.00 000 0.00
25 | 83| 73 76 7450 3725 11] 2| 041] 0.12} 0.0} | = ooo| |~ 012 001
26 | 180| 74! 735! 738 36.88; 0.00| 0.00{ 0.00[ ), 0.00! 0.00 000, 0.00
27 | 75| 7151 72 T8, 3555* 0.00§ 0.00] 0.00 0.00: 0.00f 0.00f | 000; 0.00
28 | 192| 72.5! 755! 740! 37.( 0.00{ 0.00| 0.00 ! .00} 0. 0.00;  0.00
29 | 176] 741 73 735 36.75. 27| 7.5| 2.57| 3.18| 035 0.00; 0.00{ 0.00 3.18] 035
T30 | 195| 75! 75, 750, 37.50; 0.00 0.00
31 | 1761 725; 76; 742 37.12' |3Bi 145] 35| 0.71 0.04

183] 74 _ 72 730. 3650 |28 16!
"33 | 188! 73 75 740 37.00

5
5| 0.89!
20, 7] 138
7
4
5

00?

i i ) 53 047

195] 76,5 ?6'5”555 3825 |aB] 18 7| 120| 1.37) 015 T T T Tooo 000l 000 | 137 015
T35 [T s 3B 12 0.51] 0.29! 0.03; | 0,00 0.00, 0.00 029 0.03
36 | 180 3B 15 0.76| 0.58| 0.06 0.00 0.00{ 0.00] | 058 _ 0.06
37 | 195 0.00{ 0.00| 0.00 0.00 0.00] 000! |~ 000 000
38 | 180 0.00{ 0.00; 0.00 i 0.00i _0.00
39 | 192 0.00} 0.00! 0.00 i 000 0.00
40 | 184} 755! 75 75.2. 37.62. |3B: 15 8} 0.76] 1.07| 0.12 1.077  0.12
Total | 3698 g3 1t 995! 1.10| | {7 ol ol | 9.9454! 1.1026

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top ol apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:2/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Apple P| d h X i Val E_ P| d h | X Vol | E 1\!‘ Bol|EBot| Apple V |Apple E| {Summary | |
21 0.00| 0.00 000 000 \Tray2 _
22 | |5A 18 0.86] 0.10 162 0.18] | Weight(kg)| _3.70
23 | |5A 13 | 0:34[ 0.0 034 004 | —
24 1 0.00] 0.00 000!~ 0.00| iVolTop | 995
25 "000{ 000[ | 012| 001 Vol Bottom 6.41
26 0.00| 0.00{ [ 000  000| Vol Total | 16.36
27 01 000§ | 000 000 i ool
28 | 0.00 0.00| 000| iEaTop 1.10
29 | _|6Cl_ 15 [008| | 370] o041| lEaBotom: o071
30 0.00 0.00 0.00| iEa Total 1.81
a1 0.00 037 004| |
3z | |58 14 0.04 1.07| _ 0.12| {Top Br 9
23 [ IsAl 20 T130, 014 0.14 283 031 Bottom Bri 8
34 | [5A 17 092 o.10 229] 025 iB i 9
35 | [sCi 185 110 0.12] 140{ 05| | -
36 | ISA 12 021 0.02]_ | 080 009
37 .00 000' 0.00 0.00| 000
w 6507000 000 T L ——
39 - 0.00. 0,00 0.00 000 0.0
@ | [sA 17, 5 0.97i 076 0.08 182 020 | i
Total 1 eailo7i 16.358] 1.8135] | :
W1-Weight grams, D 1-Di ter mm (heght in tray), D2-Di. mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and

Energy Absorbed in Bruising

Count 100 Carton 2

Applel Wi [D11D2DAv, R [ |Pi d | h | X |Vl Pid i h | X1Vl E] |VTop; ETop
Ta Ta75| 757 70 725 3625, 0.00: 0.00| 0.0 000 _ 0.00
42 | 187 75 75 750) 3750 |3A 12 0.00} 0.00] 0.00 015 002
43 | 195] 77, 735] 752 3762 | | 0.00 0.00| 0.00 0.00; _ 0.00
a4 | 195 7551 74, 748 37.38. 0.00! 0.00{ 0.00 000, 0.00
45 | 100} Thal, I3 1521 S7eE | 0:.00; 0.00) 900. 1. 2001 000
46 | 193] 775 745! 760 38.00_ |3B 175 0.00; 0.00} 0.00 098 0.1
47 | 195] 795 76 77.8_ 3888 10.00! 0.00] 0.00 000, 0.00
"8 | 190| 7350 765! 750 ars0. | ! 0.00; 0.00] 0.00 000, _ 0.00
49 | 190 755! 78! 768, 38.38,|3C. 17 0.00; 0.00| 0.00] | 082, 010
so | 182| 74| 755! 748 3738 | | 0.00! 0.00| 0.00 000 000
' 5 77.0_ 3850, 138 18| 45 | 0.00/ 0.00| 0.00 077 __ 0.09

50 {3823 00! | 236 026

" “ 000 000

760 38.00  [3B 185 091, 0.10

s5 | 190] 73: 785" 758 o788  [3B 165 45| 064 007
S6 | 191] 755. 79, 772 38.62. |3B _ 15| 6.5 ~ 080 009
s7 | 82| 76 715 738 3688 | 000, 0.00
58 | 182| 73.5' 74.5, 740 37.00. | | o000 _ 000
59 | 176 ?a'_'hf 750 37.50. 000 000
| 60 | 184 73 ?45 738 36.88 .00} 0. 000 0.00
Total | 3739 i o ol 175130 o.s329

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top ol apple, B

of truit with one or more bruises. 23 10.93

Br- N

ber of individ

| bruises on bottom ol apple, Br Frult-Number

100:2/5
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2
Apple | P| d JPjd 1 h { |VBollEBot| AppleV |AppleE| Summary | |
41 | 0.00| 0.00 000/ 0.00| |Tray 3 |
| 42 | i5A 15! ).65| 0.07 0.80 0.09] |Weight(kg)! 3.74
Al ! 0.00 0.00 0.0 IS
44 | [sAl 11 3 041 018 002 0.02 018 002 ivoiTop | 751
as | T T "Tooo 000 000 0.00 0.00| 0.00| |Vol Botom 2.78
a6 | isB| 165/ 5, 0.1 0.71! 0.08 0.08 1.68| 0.19] ivol Total ! 10.29
. 0.00
48 0.00
a9 ol 0.00
50 0.00
51 i "0.00
52 | eBj 13 | 0.05
BTt 0 0.00
54 | 158 155 5 080 062 0.07| 0.07
55 | i5A 1 3 040, 0_15__0_02 0.02
56 { 0.00, 0.00; 0.00 0.00
57 . 0.00° 0.00 0.00 0.00
58 | 1 0.00. 0.00 0.00 | 000] i 0.0
| 59 | 000 000_0.00 00| 0.00|
60 { 0.00; 0.00 0.00 0.00{ 0.00
Total 2.78' 0.31 o | 2.78| 031

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top ol apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apnl- joules, Ea-Energy Absorbed joules, Ek Caron-

Kinetic Emergy ( mgh) joules, Top Br- Number of individual brulses on top ol apple, B

of fruit with one or more bruises. 23 10.93

Br- b

| bruises on bottom of apple, Br Frult-Number

100:2/6
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Applel Wi [D1|D2iDAv, R | |P: d | h | X |Voj E | iP:d i h E | | VTop _i;}?l
61 | 181] 61] 765! 68.8. 34 0.00| 0.00| 0.00{ | )| 0.00 000, 000
“62 | 180| 765! 735 7. 0.00| 0.00| 0.00 000 | 000 000
190, 75 _ 74, 745. 3 i 0.00| 0.00| 0.00( : 000 | 000000

64 | 191| 74l 765 752 37.62 0.00| 0.00| 0.00{ : ! 0.00 0.00, 000
65 | 191|741 795, 768 0.00 0.00] 0.00 S0 000, 0.0
66 | 195| 765 745 755) 0.00{ 0.00} 0.00 | 0.00 000/ _ 0.00

67 | 185/ 745! 755! 75.0. 37501 | i 0.00{ 0.00{ 0.00 000 | 0.00; 000

"8 | 188 73] 765 748] 37.38. |38 14| 35| 0.66| 0.35| 0.04 | 0.00 035 004
69 | 181| 74| 725! 73.2] 36.62 0.00| 0.00| 0.00 0.00| | 000 _ 000

70 | 195] 77| 74! 755! 37.75) 0.00| 0.00| 0.00 0.00 000 0.00

71 | 195 80/ 75 775 3875 (3B 11| 2| 0.39] 0.12| 0.01 000 | o012 o001

72 | 189] 735/ 78 758, 37.88, 0.00| 0.00| 0.00 000 | 000 000

B 3 740 37.00! 0.00| 0.00{ 0.00 0.00 000, 0.00
74 3e62 | | 0.00| 0.00| 0.00 0.00 0.00; 000

15 {752 are2; | | 0.00| 0.00 0.00 | 0.00 000 000
76 | 185| 75 775 762 3812, | | | [ 0.00] 0.00] 0.00 000/ | o000 000

77 [ 981|773 730 3650 (3B, 12| 35| 0.50| 0.25| 0.03 000/ | 025 003

78 | 191} 76! 78 77.0: 0.00{ 0.00! 0.00 000/ | 000 000

79 | 178|725 75 738 0.00| 0.00| 0.00 0| 0.00 000 000
80 | 195| 76 79 775 3875 0.00| 0.00| 0.00 0.00 000 0.00

Total | 3736 i : 072/ 0.08' 0 | 07169 00795

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruil-Number
of fruit with one or more bruises. 23 10.93

100:277

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Apple (P[d T h | X ivei E TPl dTh V Bot[E Botl _ Apple V [Apple E[ {Summary [
61 | 0.00! 0.00 0.00 000 |Tray 4

62 0.00 0.00| Weight(kg); 3.74
53 va —

64 000 fvoiTep [ 0.
65 | | | 1 i000 000 000] | | | |000f 000! 000; | 000} 0.00| i 000 0.00| | Vol Bottom 0.0
66 0.00| IVol Total | 0.72
&8 004 [EaTop | 008
69 _.0.00| iEa Bottom | 0.00
70 0.00{ Ea Total 0.08
7 e oo |

72 ~ 0,00 Top Br 3
73 _0.00| iBottomBri 0
7 _000| BrFrit | 3
75 0.00 000|000 | I
s {000/ 000 000 | 0.00i 000| | _ 000 000 | 3
o 8 000 025, _003| Carton |
78 = 000 | 000] 000 T 000, 000l TTopmr i 29
m | 00 000" 0.00 1000] 0.00. 000, | 000} 0.00| | 000!  000| ;Bottom Br: 23
T80 | 00000 0. 000/ 0.00: 000 | 000/ 000| | 000, 000 BrFrut | 35
Total| | 1 i 0 0 ] 0 0 0 0 0.7169! 0.0795| ' !

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Paoshion of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brulsing Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of frult with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Applel Wi [ D1 D2 |rid | h 25

8t | 191 77i 755 i 0.00

82 | 186| 735! 77 0.00

83 | 189] 755! 73.5 0.00

84 | 195| 75 80.5 0.00

85 | 180 75 765 ‘o788 | i | 0.00

86 | 196| 76.5. 77, 76.8; 38. 38 0.00

87 | 181| 755 76.5, 76.0. 38.00, | 0.00]

88 | 184| 77} 735 7s_gﬂqg§2 0.00! 0

89 | 180| 76/ 73| 74.5] 37.25. 0.00{_

“00 | T186| 735! 735! 735! 36.75. 0.00

91 | 185| 735! 75 3 1 0.00! 0.0

92 | 181] 75 75 75.0. 37.50' 0.00! 0.00

o3 | 189| 76 79 775 3875 0.00; 0.00

94 | 188| 72.5; 77, 74.8. 37.38. 0.00. 0.00

95 | 190 ; i 000i 0.00! 000] | 000 000
9 | 171 000 000} 000 [ 000 0.00
97 | 190 0.00{ 0.00| 0.00 0.00, _ 0.00
98 | 177 0.00] 0.00| 0.00 000, 000
“go | 188 g 0.00. 0.00i 0.00 000, 0.00
100 | 182 it 0.00{ 0.00| 0.00 000 000
Total| 3729 i i ! ol o i 1 1 o o 0 0

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray}), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Vo!ume on Appla m!s Apple E-Total Energy Absorbed in Bmmng Appl-e pulas Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of ind | bruises on top of apple, Bottom Br- A jual bruises on b of apple, Br Fruit-Number
of frult with one or more bruises. 23 10.93

100:2/9

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 2

Apple |P| d i h JJPj_d § h | X | Vol i E | |VBotEBot| AppleV |AppleE| Summary |
81 0.00{ 0.00: 0.00; | 0.00| 0.00 000, 0.00| |Tray 5
82 0.00{ 0.00; 0.00{ | 0.00| 0.00 0.00] 000| |Weighl(kg). 3.73
83 0.00| 0.00; 0.00; | 0.00{ 0.00 0.00] 000 I
B4 0.00| 0.00 0.00! | 0.00{ 0.00 0.00|  0.00] Vel Top 0.00
85 : "0.00 0.00| 000| |Vol Bottom 0.00
86 0.00 0.00] 0.00| |Vol Total | 0.00
87 JO00) 1...000] 000 | b
88 0.00 000 000 iEaTop | 0.0
89 0.00 000/ 000 [EaBottom| 0.00
90 0.00 0.00] 000/ iEaTotal | 0.00
91 0.00 0.00| _ 0.00] |
92 0.00 0.00f 0.00 Ctnon g
93 0.00 000/ 0.00 |Weight(kg): 18.64
e 0.00 000! 000 [ | | | 000 T 000] 0.0
95 0.00' 0.00° 0.00 | 0.00 000, 0.00| iVolTop | 25.80
9% i 0| 0.00 000 0.0 Vol Bottom 19.76
97 .00: 0. 0.00 0.00] 0.00| Vol Total | 4556
98 1 0.00 000, 0.00 ' 0.00 000] 0.00
e o e et 1 = T L T
100 [ 0.00 0.00! 0.00 0.00 000, 0.0/ EaBotom| 2.19
Total 0 0 0 0 o ‘EaTotal | 5.05

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

charl) d-Depth of Bruise mm, h-Height ol Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Vol in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Apple] Wi | D 1 R 1 d | h [ x|va]e] irid|
_1 | 1es| 735 3700 | 0.00] 0.00/ | i

2 | 177 735 37.50: 0.00| 000 : |

3 | 195 775 2i 38.12; : 0.00{ 0.00 i

4 | 185] 745 { 31751 0.00{ 0.00

5 0.75| 0.08| °

., _0.00} 0.00] |

4 D001 0001 Lok

8 120 013] | |

9 001 000t 1

10 0.00| 0.00 ]

L . 9.00; D00

12 Jac__1s; 7| 0.58| 0.06| .

13 745, 732 3662 |1C_ 17| 0.68| 0.08! ‘38" 14

14 745 738 3688) |38 14 0.40] 0.04| -

15 | 765! 760 3800 |38 14 0.5/ 0.05

16 78.5/ 76.5' 38.25' |3B. 18 0.85] 009

o 75 745 3725 | 000! 000|

18 755 758 37.88. 0.00{ 0.00 000,  0.00
19 5. 755! 37.75! 0.00| 0.00f ! 0.00; _ 0.00
20 72, 740 37.00] |3C: 16 067| 0.07] 0671 007
Total i g g 558| 062 5.9283| 0.6572

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinstic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on of appile, Br Frut-Number
of fruit with one or more bruises. 23 10.93

100:3/1

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

g

Pl d h d h

|.jr.EoNE Dt Apple V. 1API E]
0.00{ 0.00 0.00f 000
_0.00] 0.00 0.00{ 000

D@~ s ]|=

o
4] 456

e M .
125|014 |
17.579] 1.9489| ! i

Wi-Weigitt grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top ol apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom ol Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- N of individual bruises on k of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Apple] Wt | D11D2fDAv: R ¢ |P1 d | h | X | Vol | E | VTop | ETop
21 | 195{ 771 78 775 3875 | 0.00| 0.00| 0.00 000 0.00
22 | 192 77| 775| 772 3862 "0.00{ 0.00[ 0.00 000 0.00
23 | 178| 75/ 73 740 3700 0.00{ 0.00] 0.00 i 0.00,_ 0.00
24 | 186| 755! 76 758’ 3788 | “0.00| 0.00{ 0.00 i | 000/ 000
25 | 193] 775! 75 762 3812 | ' | ] 0o0oj 0.00f 000l i 1 1000 000000 | 000 000
26 | 194| 755! 77.5] 765 38.25 0.00{ 0.00| 0.00 000 000
27 | 183] 74.5] 745 745, 3725 | | ....|.0.00{ 0.00f 0.00 0.00: _ 0.00
26 | 7187|715 76.6 741’ 37037 [3B _18.5] 6] 1.17| 1.10] 0.12| 110, 012
2 764 3820 |18, 12[ 3} 047/ 021 002 38 14, 6 065 064| 007 | 085 009
30 74l 755 748 3738 | | 0.00| 0.00| 0.00| | ! "0.00' 0.00! 0.00 000, 000
3 775 775 3875 |38 13l 4, 055 0.34] 0.04 | 1 0,00 0.00] 0.00 034, 004
32 'f“ a8 16l 5 osel 067/ 007] ' | 1 "__coc 0.00; 0.00{ | 067, 007
a3 i 138 155] 5! 0.80| 0.62| 0,07 npg_o_qq1 0.00 062__ 007
T34 i ?25 BT | 0.00] 0.00] 0.00[ | 000 000|000 [ 000 0.0
35 s 742 3712 138 14| 45 067| 0as{00s| |7 o000 000! 000 045 005
3 5i 762, 3812 | 0.00] 000/ 000 T~ |~ 70.00 000] 0.00| 000" 0,00
a7 h ";""ias-'as?s ! 0.00| 0.00| 0.00 1 0.00. 0.00] 0.00 000 _ 0.00
38 | 752 3762 |58 22| 55| 164|147/ 016] | (| 000 0.00{ 0.00 147, 0.6
39 | 755 ar7s | | ~0.00] 0.00{ 0.00] I 000 “0.00{ 0.00 000 0.00
"40 | 186/ 75! 77 7608 38.00 i 0.00| 0.00] 0.00 | 0.00. 0.00] 0.00 000 000
Total | 3749 7 g i 4.86| 054 " 7'0.64] 0.07| | 54988’ 0.6096

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absarbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 23 10.83

100:3/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Apple. 1Pl d [ b i O VBol|E Bot| Apple V|Apple E| |Summary | |
21 0.00| 0.00 000 o000 [Tray2 |
22 0.00| 0.00 0.00] _ 0.00| |Weight(kg); _3.75
23 0.00| 0.00] | o000 0.0 k &
24 0.00{ 0.00] | 000 000 jvolTop | 5.0
25 0.00} 0.00 000 0.00| |Vol Botom 1.47
26 0.00] 0.00] | 000 000 ivolToal | 697
2T D00 0001 L 000k Q00N 2 e
_28 | 0.00| 0.00 110, 0.12| ‘EaTop 0.61
23 000} 0.00f | 085/ 009 !EaBotom: 0.16
30 0.00| 0.00] | 000{ 0.00| iEaTotal 0.77
a1 0.00] 0.00 034] 004
= | 0.00| 0.0¢ 0.67] 007 TopBr i 8
33 0.00| 0.00 062]  0.07| |Botiom Br | 0
a4 | ] A, 0.00| 0.00 000 0.00| :Br Fruit 7
i S5, e sl N o N T i T
36 0.00. 0.00. 0.00 0.00| 0.00 0.00] 000
37 000 000 0.00 0.00] 0. 0oof 000l | o000l o000 i ~ | .
38 | 158 220 55 164 1.47; 016 000 0.00° 000" [ 1.47| 016[ | 294| 033|
39 0.00 0.00 0.00 0.00| 0.00{ 0.00: | 0.00{ 0.00| | 000/ o000
40 0.00, 0.00. 0.00 0.00| 0.00{ 0.00, | 0.00{ 0.00| | 0.00| _0.00
Total| | 1 i1.47) 0.6 0 0 | 1.47] 0.16] | 6.96%0! 0.7726

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bohom of Apple mis, E Bot-Energy Absorbed Bottom of
Appie joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruft-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Appie| Dot A T iEi d j b | X IVLE | 1€]d 1 0 j X 1 Voi] E | NIl ETop
T4 745 735! 3675 | | 0.00| 0.00| 0.00 i 0,00 0.00{ 0.00 000 000
a2 771 76.0._38.00. 0.00| 0.00| 0.00 0.00] 0.00| 0.00 000 0.00
4 74, 74.0._37.00; 0.00| 0.00| 0.00 000/ 0.0
a4 73| 735] 36.75] 0.00{ 0.00| 0.00 000, 0.00
45 78 752 37.62. |3B. 14| 4.5 0.66| 0.45] 005 | | 045, 005
46 _ 5| 715, 740, 37.00 _0.00} 0.00| 0.00 000 0.00
47 74 742 3712 | 000l 000 0oof | | i 1 _ 000 000
a8 5! 755! 760, 38.001 |38, 13| 3.5] 0.56| 0.30| 0.03 030 0.03
49 745 748 37.38) 0.00| 0.00| 0.00 000/ _ 0.00
50 775 77.0. 38.50; 0.00{ 0.00} 0.00 0.00' 000
51 i 77.5' 75.8_37.88, 0.00| 0.00{ 0.00} | 0.00: _ 0.00
52 715 740! 3?00_ B I | 0.00{ 0.00| 0.00| | : a_oo ogo
53 755 755 3175, | | 0.00| 0.00| 0.00 | 0.00 000 0.00
54 78. 76. 5‘ 3555 _ 0.00] 000 000 [ | i 1000000} 0.00| .00, 000
55 745 0.00{ 0.00( 0.00{ | j 000 000
56 0.00| 0.00! 0.00 __000 000
57 76.5. 755 3175, 0.00| 0.00| 0.00 000 0.00
58 76 755 31.75. 0.00[ 0.00| 0.00 | 000 000
59 78 775 3875 0.00{ 0.00] 0.00 " 000 000
“60 | 179| 745, 73 738 36.88 ¥ 0.00| 0.00| 0.00! [ : 0.00__ 0.00
Total| 3745 ! i } ! ¥ 0.75| 0.08 3 0.7467 0.0828

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 23 10.93

100:3/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Apple P| d h P| d h X | Vol { E | {VBol|EBot| AppleV |AppleE| iSummary | |
41 0.00{ 0.00 000 0.00{ 0.00 0.00 000| iTray 3

a2 0.00{ 0.00} 0.00; | 0.00| 0.00 0.00| _ 0.00| |Weight(kg)| 3.74
43 0.00| 0.00{ 0.00{ [0.00[000| | 000 000l | |
4 0.00| 0.00; 0.00; | 0.00] 0.00| | 0.00; 0.00| Vol Top 0.75
45, 0.00| 0.00; 0.00; | 0.00 0.00 0.45| 005 [Vol Botom 023
46 0.00] 0.00! 0.00! | 0.00| 0.00 000, 000/ |vol Total | o0.98
7 0.00; 0.00; 0.00; | 0.00] 0.00 000, 000 ! .

48 : 0.00| 0.00; 0.00! | 0.00| 0.00 030| 003| iEaTop 0.08
49 0.00 0,00, 0.00 000 000, 0.00; | 0.00[ 000 | _000) ~0.00| iEaBotiom | _0.03
_50 0.00° 0.00 0.00 0.00| 0.00! 0.00] | 0.00| 0.00 0.00, 000/ !Ea Total 0.1
51 000 000 000 0.00{ 0.00; 000, | 0.00j 0.00( | 000 000f |

- e 00 .0 0.00{ 0.00, 0.00; | 0.00] 0.00 0.00; 000] ITopBr 3
53 0.00 0.00! 0.00; | 0.00| 0.00 0.00|  0.00| iBottom Br 1
o 0.001 0.00{ 0.00; | 0.00] 0.001 | 000, 000} 1B Fruit | . 4
55 0.00{ 0.00: 0,00 | 0.00| 0.00 000, 0.00

56 L1 0.00; 0.00f 0.00; | 0.00| 0.00| | 000| 000 |

AR 0.00° 000 0.00 0.00| 0.00! 0.00' | 0.00; 0.00] | 000| 000

58 | 5B} 125] 3 052 023 0.03 _000f 0.00{ 000; T 0.23 003| | 023 o003 |

59 | 0.00._0.00 0.00 0.00{ 0.00{ 0.00{ | 0.00| 0.00 0.00{ 000

_80 0.00_ 000" 0.00; 0.00! 0.00: 0.00° | 0.00 0.00 000 o000 ; 1
Total : } ‘023 0.03! 0 o ! 023 003 | 09792i 0.1086! ' !

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Brulse mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carion 3

Applel Wt | D1[D2 P d { m § X | Pid | h | X}vol
et | 189|771 765 0.00 | 0.00; 0.00
62 | 189 75| 176 0.00 0.00! 0.00
63 | 189| 745, 775 7 0.00 0.00] 0.00]| 0.
64 | 190| 765 76 0.00 000! 0.00
65 | 191] 75 725, 7 : 0.00| 0.00| 0.00{ T 000, 000
66 | 190| 725! 75 . i 0.00 0.00! 0.00
67 | 183 73 755, 742, 3712 | | 0.00] 10.00] 0.00
“e8 7165|7751 77.5, 775, 3875, 0.00 0.00; 0.00] 0
69 | 181| 75/ 745 748; 37.38 0.00] ¢ 0.00, 0.00] 0.
“70 | 1ea| 737 79.5] 762 38.12 0.00: 0.00
71 | 191| 771 7351 752 _3762: | 1 | _|o. 1 0.00° 0.00
72 | 184] 77.5| 745] 760 3800, [2B: 20; 6.5| 1.34 i 0.00 0.00
73| 184| 75 745 748 3738 | | 0.00 i 0,00 0.00} 0.00
78 ?J.'s' _:'1?25. 1 oo ~1000. 0,00} 0.00
e o5 i 1
az3s. | | 0.00| { 000 0.00
6. 0.00 : {1000 0.00
0.00| k- i 0.00! 0.00
0.00 : 000 000, 0
! 0.00{ P ooo 000 :
': - ol ol | 14041 01557

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.83

100:3/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Apple 1P| d I h | X iVoli E | I[Pl & | h | X [Vol! E | |VBoIEBol| AppleV|AppieE| iSummary |

| 61 .00 0.00 0. _0.00| 0.00! 0.00i | 0.00| 0.00 000 000 |Tray 4 |

62 ; 0.00{ 0.00; 0.00! | 0.00| 0.00 0.00| 000 |Weighttkg)! 3.74
63 i b, OB OO ]
84| 000| 000 [VoiTop | 140
65 0.00| 000 Vol Botom' 0.08
66 000 000| {VolTotal | 1.48
7| 1 | 1 000000 000l | | | | 00of 000 000 | 000|000 | 000/ o000 § i ]
68 000| 000 iEaTop | 0.16
89 _.000| 000 iEaBottom K 0.01
70 0.00i _ 0.00| iEa Total 0.16
o 000 o000l I~

72 i 1e0] 018l ITopBr {1
73 0.00|  0.00| iBottom Br | 1
74 000l o 2
75 000 0.

76 L I -
77 {000l 000 i Carton

78 000f _000[ TopBr | 21
79 000, 000| :BotomBri 13
80 i oool 000 iBrFrut | 26
Total i 1.4810] 0.1642 i

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height ol Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top ol apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of appie, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Apple] Wi JD1]D2IDAvi R | [Pl d [ h | X [Vo| E| (Pl d | h!X]Vol| E_
81 | 181] 71| 73| 720, 36.00! 0.00/ 0.00| 0.00/ | i 0.00! 0.00| 0.00
82 | 182 76| 74.5! 75.2; 37.62 0.00{ 0.00| 0.00| ' ! 0.00/ 0.00| 0.00
83 | 185 75! 73.5| 742 37.12; 0.00| 0.00| 0.00 | 0.00; 0.00| 0.00
"84 | 195| 74| 80 77.0; 38.50 0.00| 0.00/ 0.00 ! 0.00i 0.00| 0.00
85 | 185| 76 725{ 742 3742, | | 1  1o000f 0.00| 0.00] i 10.00; 0.00{ 0.00|
“86 | 180] 73| 7a{ 73] 36.75: 0.00| 0.00| 0.00 0.00! 0.00{ 0.00
87 | 189] 75| 72.5| 73.8. 36.88; 0.00 0.00| 0.00 0.00! 0.00| 0.00
“gs | 178| " 73| 72.5! 72 0.00| 0.00| 0.00 0.00{ 0.00| 0.00
89 0.00; 0.00| 0.00 0.00. 0.00{ 0.00
20 0.00| 0.00| 0.00 0.00; 0.00! 0.00
91 0.00/ 0.00] 0.00 0.00 0.00| 0.00
92 0.00| 0.00{ 0.00] ! ! i '!OOO;_{_}DO qﬂO
9 i 0.00{ 0.00{ 000l \ T "7 0.00 0.00| 0.00
K2 0.00| 0.00f 0.00] | 1000 0.00] 0.00
‘95 0.00| 0.00| 0.00 {"0.00: 0.00/ 0.00
% 0.00| 0.00f 000f : : | 0.00: 0.00| 0.00
97 i 0.00| 0.00{ 0.00] | 0.00. 0.00| 0.00
98 | 175 71.5| 70.5| 71.0; 3550 0.00{ 0.00{ 0.00] ' 0.00! 0.00| 0.00 |
"9 | 184 74] 7357 738 36.88° 0.00{ 0.00| 0.00] : 0.00° 0.00| 0.00
100 | 184] 73| 77.5; 752! 37.62; 0.00| 0.00{ 0.00 ! i 0.00; 0.00{ 0.00
Total | 3674 i o o : ] i P ol o

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume eguation), Vol-Bruise Volumae in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Boftom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 3

Arple _1P1 d Lb . |V BoliE Batj  Apple V [Apple E{ | Summary
81 0.00{ 0.00 0.00 0.00f |Tray S
82 0.00[ 0.00 000{ 000 |Weight(kg)| 3.67
83 0.00| 0.00 000| 000 |
84 0.00 0.00 0.00| 000 |VoiTop | 0.00
.S O O OO o 0.001 0.00 0.00; _000] |Vol Bcttony  0.00
_86 0.00| 0.00 000, 000 Vol Total | 0.00
B4 it B | | B (PR e
88 0.00| 0. 0.00|  0.00| iEaTop 0.00
89 8 0.00§ 0.0 0.00] . 9.00] iEaBotom} 0.00
%0 0.00 0.00[  0.00| IEa Total 0.00
LAl J0LE0 ot P L
2 g B | 0001 D001 LGuten 4.
83 10.00 0.00]  0.00| Weight(kg)| 18.62
o 00018 0.0 ... 000
95 0.00 000 000 iVolTop | 13
% 2 0.00 0.00| 000} Vol Bottom: 13.
97 .00' 0.00: 0.0€ 0.00 000! _ 0.00[ }vol Tota!
ke ooo; 000 000 | | 1 | 000[ | L T S—
99 0.00 0.00 0.00 0.00 000,  0.00| EaTop 1.51
100 0.00° 0.00' 0.00 0.00 | 000/ 000| iEaBotom | 1.49
Total| | | i o o o o o ol _Ea Total 2.99

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Vol quation), Vol-Bruise Vol in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Toltal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Applej Wi | D1 iD2|DAvi R | d 1 h { X ol |
1 . 17i_45 096} 0.68] 0
2 | 195 74; 765 752, 37.62. |1B, 13| 35| 057
3 [ T19s! 775i 795, 785 3925 190 6.5 1.17
4

184| 75, 76, 755, 3775, | | 1 0.00]

195 755! 76.5' 76.0. 38.00.

5 | 181 74l 755 748 37.38° [1B. 18 7| 1.10

6 74l 742 ! _0.00| 0.00{ 0.00
7 765 762, 3812, | | 1000 0.

8 i 735 740! 37.00! 0.00

9 758 3788 ___| 000

10 5! 760 3800 | | 0.00

11 | 185 76, 745' 752 3762, | | 10.00| 0.00] ¢

127 193] 7679 775 3875 |18 21 6 145

13 | T186| 755] 715, 735 _36.75 |38, 20! 7] 1.39] 153} (

T v Th dsE760: 38000 0 1 L g 00
15 | 87| 72! '?75 748 3738 | | 0.00
5] 7 | 000
17 | 84| 75 745 748, 37.38 0.00{ 0.
18 | 179| 75! 745, 748 37.38 0.00| 0.
19 a 74 . 10.00| 0.00| . i
20 | 186 74| 76, 750 97, 50_ 38 15| 5 0.76] 06 i .00} 0.00] 0. 058 0.06
Total | 3745 R ‘! 7017 078 S 7.0124: 0.7774

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Appla mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of i dual bruises on top of apple, B Br- Number of individual bruises on bottom of apple, Br Frut-Number
of truit with one or more bruises. 23 10.93

100:4/1

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Apple (Pl d | h | X Vol  E | JPl d | h | X iVoll E | |VBoiEBot| AppleV|AppleE| iSummary |
1 : 0.00: 0.00: 0.00 0.00{ 0.00! 0.00. | 0.00| 0.00 o6s| o008| iTray1 | |
2 58/ 23, 6 1.80! 1.77! 0.20 0.00{ 0.00! 0.00; | 1.77| 0.20 2.06| 023] |Weigh(kg)i 3.74

5. . 0.00; 0.00; 0.00] | | .| .000] 0.001 0.00; | 0.00| 0.00 014} 1.
4 0.00| 0.00 0.00| Vol Top | 701

5 0.00[ 0.00f | 1. 0.14| Vol Bottom 1284
3 : 0 0.00, | 0.00f 0.00f | 000[ 000| Vol Total | 1985

7.1 1sci 2757 65 257 289 032 | | | " | 0.0/ 0,00/ 0.00 | 289| 032 =5 SN INURETIE, (.
8 | '5Ci_20 3 138 0.71: 0.08] | 0.00} 0.00; 0.00 | 0.71| 0.08 008 (EaTop | 078

L b b ] 000 000000} o1 | 000} 0.00{ 000, | 000] 0.00 -1 Bolouy ). 142
10 | iscl 15 4 0.75] 046 0.5 0.00; 0.00; 0.00; | 0.46| 0.05 Ea Total 220

11 [ isBl_ 13 3 057. 025 003] | 10.00{ 0.00] 0.00; | 0.25| 0.03

12| 1 | ¢ to000 000 000 | [ f 0.00; 0.00, 0.00: | 0.00| 0.00 TopBr | 7
13 | s8] 200 4 139" 089 0.10 |~ | 0.00| 0.00' 0.00, | 089] 0.10 Bol!om Bri 10
14 i 0.00| 0.00' 000/ | 1.95| 0.22 .14
e ; _ Tl el
16 0.00

a7 0.00

8. 0.16
19 00. 0.00 ‘;

20 | isCi_ 164 086 053 0.06] 0.06 :

Totall | | T 128 1.42] 1.42 :

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm {width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reter

charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reler Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on of apple, Br Frut-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Applel Wi | D11D2DAvi R [ |Pid | h | X |Vol|lEJ:IPidihi X Vol|lE]||VTop|ETop
21 | 1%0| 76, 72 740 37.00! 0.00| 0.00| 0.00 | 0.00i 000
22 | 178] 74 77, 755 31.75 0.00 0.00[ 000f I T ] 0.00i _ 0.00
23 | 181| 72, 765 74.2; 37.12 "0.00| 0.00| 0.00 0.00]__ 0.00
24 | 195| 73] 80 76.5! 38.25 0.00{ 0.00( 0.00 0.00! _ 0.00
25 | 185| 745 775 760, 3800 | : | 10.00| 0.00| 0.00] 0.00; 0.00
‘26 | 191] 745 755! 75.0. 3750 _0.00{ 0.00| 0.00 0.00] _ 0.00
27 | 195 77, 81 790 3950 |2C. 14/ 5! 0.63] 0.51] 0.06 | _os1] o006
28 | 193] 75! 73 740 37.00. |3B: 14] 5| 0.67| 0.51| 0.06 051i 006
29 185 76 77; 76.5: 3&25 3B 18 4, 1.07| 0.69| 0.08 0.69; 0.08
30 | “184] 745! 725] 735 36.75! 0.00{ 0.00| 0.00 000, 0.00
31 | 184| 77{ 78 775 3875 0.00} 0.00| 0.00 0.00: 000
32 | 187| 76 75 755 37.75) ___} 9:00] 0.00] .00 0 0.00i 0.00
33| 191 75 74 745 : 0.00{ 0.00| 0.00 000 0.00
34 | 195| 765 . 0001 000{ 000} : | Q... : 000 0.00
35 | T191| 79! 725i 758 37.88 15 5 0.75| 0.58| 0.08 | | 0.00° 0.00| 0.00 058 0.0
36 | 190| 78, 75 765 38.25 38 19] 7| 1.20{ 1.37| 05| | 000} 000 000/ | 137" 0.15
a7 | 19s| 78l 735 758 3788 | | 0.00| 0.00| 0.00 ! 0.00 0.00| 0.00 000 _ 0.00
38 | 189] 76.5| 755, 76.0i 38.00 | 0.00{ 0.00] 0.00 - 0.00: 0.0/ 0.00 0.00; _ 0.00
39 | 192| 785_ 73 758 37.88. 0.00| 0.00| 0.00 . T000 000] 0.00 000 0.00
a0 | 178] 74,74 740 37.00 | 000/ 000 000 | | | 000, 0.00] 0.00 000 0.00
Total | 3779 ! i : ! ! 3.66/ 0.41 ! { i ol ol ! 36592 04057
Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbad by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Voluma on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:4/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Apple | P Pl g f h | X | Vol: E ; IVBoEBot| AppleV |AppleE| ‘Summary |
21 0.00{ 0.00{ 0.00! | 0.00] 0.00 0.00{ 000 |Tray 2
£l 0.00| 0.00 0.00| 0.00 0.00{ _ 0.00| | Weight(kg)! _3.78
23 |t | 1 {000 000000 | | | _| 0.00| 0.00 0.00{ 0.00 0.00| 000 i
24| _ 1 0.00] 0.00; 00 000} 000 | 000| 0.00{ iVoiTop | 366
25 0.00{ 0.00 1 0.00] 0.00 0.00]  0.00] |Vol Bottom.  0.69
. 200} 0.0 o e T e e i
27 | 4B 0.00| 0.00 035/ 004| | 08s| o009 | _—
28 0.00 051|  0.08| iEaTop 0.41
29 | "iac 3 004] 1™ 1.03] 011 iEaBotom!| 0.8
30 0.00) 0.00| iEa Total 0.48
af _i_000l 000| i |
32| _|_000| 000 iTopBr |
‘33 000!  0.00| iBottom Br 2
aa | too00i000 000l F | 1 0.00/  0.00] :Br Fruit 6
. S ) i
36 .00 —1.371__oas|
37 000; 000 '
3 | ¢ 0.00{ 0.00: 0.00; | 0O | 1. 000} 000 : . .. R
ag 0.00! 0.00: 0.00 | 0.00| 0.00! 000 0.00
40 0.00{ 0.00; 0.00; | 0.00] 0.00 0.00] 0.0
Total 0 0 | 069 0.08] | 43507} 0.4823

W1-Weight grams, D 1-Diameter mm (height in tray). D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Paosition of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botton of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetc Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of Individual bruises on bottom of apple, Br Frul-Number
of frult with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Aoplg Wi [D1]D2 DA R | IPj d T h [ XJVil EJiPi dih | X Vo] Ej]VTop]ETop
a1 | 181| 72| 75 735 36.75 0.00| 0.00| 0.00 " " 000, 0.00{ 0.00 000 000

a2 | 179] 76 725| 742 37.2 0.00] 0.00 0.00 | 0.00' 0.00| 0.00 000 000
43 | 195| 815! 77.5/ 795 39.75] 0.00{ 0.00| 0.00| 10.00; 0.00] 0.00 000, 0.00

s [ il 745 76| 752) 3762, 0.00| 0.00| 0.00 0.00{ 0.00] 0.00 000, 0.00

o7 75| 738{ 7420 o712 | 1 1| 000| 00| 0.00 | T T 7000 000j 000] | 000 000

a6 | 195| 79! 75! 77.0. 3850 0.00{ 0.00| 0.00{ ! 0.00’ 0.00{ 0.00 000 0.00

a7 | 183| 75 75 750, 37 ; 0.00| 0.0/ 0.00| | | 1000 0.00] 0.00] | 0,00 0.00

a8 | 195| 765! 755] 760} 3s.00. | | 0.00| 0.00| 0.00 0.00; 0.00] 0.00 0.00, _ 0.00
a9 | 1e5|_ 75 79| 7700 38.50°_|18. 14[ 4] 0.64] 0.40] 0.04 0.00! 000} 0.00 040,  0.04

“s0 | 176] 73| 755! 742 37420 | | 0.00{ 0.00| 0.00 0.00} 0.00] 0.00 0.00. _ 0.00
51 | 195| 805 74| 77.2; 3862 | 0.00| 000[ 000 | | | 000/ 0.00{ 000] | 0001 0.00

52 | 184| 74| 755| 748 3738 | | 0.00] 000 0.00 177006, 0.0 0.00 | 000 _0.00
"s3 | 184} 7451 75| 748 37.38; 0. 0,00 000 000
54 | 194| 765  74.5] 755: 3775 | 000 [ 000 000

55 | 179] 755! 76! 758 37.88; [3B 11 . s _ 000 | 015 002
S6_| 182| 74.5] 765! 755 37. 751 |1B.__14] 5| 0.65| 0.51] 0.06] | i 0.00, 0.00{ 0.00] | 051, 0.06

57 | 193] 75 79.5! 772 38.62! 0.00{ 0.00| 0.00! 0.00' 0.00| 0.00 000 0.00

56 | 188| 755, 76| 75.8: 37.88. _ 0.00 0.00| 0.00] | 0.00; 0.00] 0.00 000, _ 0.00

‘59 | 189] 745! 7951 770 3850, 0.00{ 0,00} 0.00( ' 0,00} 0.00| 0.00 000, 0.00
60 | 194 77! 755! 762 3812 | ! 0.00| 0.00| 0.00[ | " 0.00 0.00| 0.00 000 0.00

Total | 3759 ! ‘= 108i 042f | ¢ 1 i o0l 0 | 1.0522 0.1167

Wi-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reter
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Botl-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carnon-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on boftom of apple, Br Fruit-Number
of fruit with one or more brulses. 23 10.93

100:4/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Apple Pl d h X Vo1 | E P| d h Apple V | Apple E| | Summary

41 0.00! 0.00° 0.00 1" "000] o000l jTray3s | |
a2 0,001 0.00' 0.00 000, 0.00[ |Waight(kg)i 3.76
- E W . 0.00; 0.00 '

44 0.00

45 0.00

46 " 0.00]

AT 0.00
48 | 1 000l o

49 | |4 128 014

50 000|

51 0.00

52 0.00; 0.
53 000}

54 0.00;
5 i

56 | | 051 j

57 | | 0.00] ¢

58 | | e 000} . 0O °°! °°° s DRSS SRR
59| | ooo_l_g_ogj i | 0.00| 0.00 0.00{ 000| i

60 | i 0.00| 0.00{ 0.00i | 0.00| 0.00 0.00{ 0.00| : i

Total i o‘ o | 089l 0.10] | 1.8375| 0.2148] |

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posftion of Bruiss (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottomn of
Appie joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Appie Wt { D1 bRl d i 8 I X VAL E LIREALD NTop | ETop
61 | 183] 755 : . 0.00{ 0.00| 0.00 E 0.00.  0.00
62 | 181] 771 73 750 3750; | ! 0.00} 0.00{ 0.00 000 000
63 | 176| 71| 715 712, 3562, | 0.00| 0.00f 0.00 : 0.00; 000
64 37.62; —_ | 0.00| 0.00{ 0.00 0.00 000
65 0.00{ 0.00[ 0.00 000, 000
66 1000 0.00] 0.00] _ 000 000
67 | 183 75 735 742 37azi | T | 1000|0001 000 | | T _ 000 000
“e8 | 193] 77i 795, 782 39.12; 0.00| 0.00| 0.00 000 0.00
69 | 192| 75 77} 76.0! 38.00i 10.00f 0.00| 0.00 i i 000 000
70 | “180| 76.5] 72| 742 3712 0.00{ 0.00{ 0.00 L 0.00._ 000
71 | 195| 7651 79| 77.8: sass : 0.00| 0.00| 0.00 ] 0.00! 000
72 | 174| 745] 74 742 37.12,_|28] 10, 25 034 0.12] 001 ‘0. 042, _ 001
73 [T181| 73| 7655 748 3738 0.00{ 0.00/ 0.00 0.00, _ 0.00
74| 176] 735]_ 74| 738 3688 | .| ool ooojoool | T . | 000 000
‘75 | 193] 7555] 75! 75.21 3762 | | 0.00} 0.00{ 0.00 . 0.00: _ 0.00
76 | 198| 73.5] 76.5 - i 0.00{ 0.00| 0.00 __0.00: 000
“777| 79| 7350 72 0.00| 0.00| 0.00 000 0.0
78 | 189| 77.5{ 75.5 0.00| 0.00| 0.00{ ! s 0.00; _ 0.00
“79 | T176[ 715! 7650 7 : 0.00| 0.0} 000! | | : 0.00. _ 0.00

195| 775! 76 ] 000 0.00! 000} ' T i 0.00__ 000
Total | 3682 - B 0.1207! 0.0134

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbaed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of Individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:4/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

Apple. 1Pl .d | b Pl dl b} X Vo] E I |VBtlEBat] AppleV |AppleE| ISummary |
61 0.00/ 0.00 0.00[  0.00| {Tray 4

62 0.00| 0.00 0.00| 0.00] iWeight(kg). 3.68
63 | {5A 11} 2 oa2i 001 | o012l oot} |

64 0.00{ 0.00 0.00] 0.00{ Vol Top 0.12
65 1 0.00| 0.00 000 000 'Vol Bottom 0.12|
66 0.00| 000 | 000 0.00| Vol Total | 0.24
st 5 0.00} 0.00 000 _eoof i |
68 10.00{ 0.00 0.00/  "0.00| :EaTop 0.01
58 - = ].000) 0.00f 1 000] 000 IEmBotiom| 0.01
70 0.00] 0.00 0.00{ 0.00 'Ea Total | 0.03
7 0.00] 0.00 0.00/ _ 0.00|

72 "0.00! 0.00 012} _0.01| :TopBr 1
73 0.00| 0.00 0.00|  0.00] 'Bottom Br 1
. 2 | .00/ 000f T~ "000| "000| B Fruit 2
: Gl eal T i i ikl
76 | 000f 000f I" e00l ooo| |
77 i | 0.00! 0.00 000l 000 cCarton :
B 1 0.00; 0.00; 0.00f | 0.00] 0001 | 000 000{ :TopBr 1t 17
79 { 0.00 000 0.00 000/ 000! | 000, 000/ ‘BottomBri 14
80 " 0.00 000 0.00 0.00{ 0.00 0.00/ _ 0.00| Br Fruit 25|
Total T 012 001 0.12! 0.01] | 02410l 00267

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume egqualion), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Yolume Bottom ol Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brulsing Apple joules. Ea-Energy Absorbed joules, Ek Carton-
Kineuc Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises, 23 10.93

100:4/8
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 4

A Wi o {D2joavl B LRLd Lh |X LV} E L IPi g i} X iVol]| E | |VTop i ETop
81 | 192| 7451 76 752 3762 | ! 0.00{ 0.00! 0.00]| 000, 000
82 | 189] 73, 71.5] 722 3612, | ! 0.00{ 0.00| 0.00| 0.00, _ 0.00
83 | 179| 76.5] 73.5, 750 3750 i —_ 000000
84 | 195| 76.5{ 78.5: 77.5! 38.75; i 000, 000
85 | 167] 755 745] 750 750 | | 000, 000
g6 | 187] 78 74.5{ 76.2! 3812 ] ! 000 0.0
87 | 177| 73, 73 730; 3650, | ! i _000; 000
“e8 | 93| 78.5{ 75 768 3838 | | 000 000
g9 | 185| 75, 77, 760' 3800 | | 0.00| ! 0 0.00] O 0.00 000
90 | 182| 76l 7ai 7500 3rs0 | ! .00 | { 00! 0.00/ o. 0.00. 0.0
91 | 180| 74,75 745 3725 | | 0.00/ 0.00{ 000[ - i T 10.00°0.00j 000| | 000 000
s2 | 191 7751 75 762 342, | - ! [oool0ooloool 1T T iooo 0.00] 0.00] | 000 000
93| 177\ 7251 7351 730 3650 | | ! ; = | 0.00 0.00_  0.00
94 | 195[ 765 765 765 38.25. ! ..,0.00, 0.00j 0.00| | 000 000
"5 | "175| 745! 72 73. 1 0.00 0.00] 0.00 000 000
96 | 177| 745! 72.5. 73. L _ 1000 000000 | 000 000
o7 [T178| 78l 118! z - 0.00! 0.00 000 0.00
98 | 175| 77. 74 P 0.00 0.00: _ 0.00
o9 | 190| 74! 73 ! 0.00 000, 000
100 | 178 70.5; 72.5! i 0.00 0.00' 0.00
Total | 3682 ! - & i i : i P00 0 0

W-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Heigh! of Bruise mm, X-demved (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Boftom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 23 10.93

100:4/9

Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 100 Carton 4

Apple 1P| d | h ! X tVoli E|IP| d | h_ l | E | |VBoyEBot| AppleV|AppleE| iSummary |

81 0.00' ooo' 0.00 | 0.00i | 0.00f 0.00| | 000|000 |Trays i _
82 0.00; 0.00' 0.00 ; | | | 0.00] 0.00 0.00| __ 0.00| | Weight(kg), _3.68
83 e i aoo 000 000l | | ] | o000 uuu- 0.00, | 0.00| 0.00| | 000| 000[ )

84 0.00. 0.00 0.00 0.00| 0.00] 0.00; | 0.00{ 0.00| I 000 000 ivolTop | 0.0
85 | 1 000{ 000[ |Vol Botom 0.00
86 000 0.00| Vol Total | 0.00
87 ) [ O o 000 000 i
88 000 000 EaTop | 0.00

.8 | o p .l 1000 000000 | | : 000;  0.00{ iEaBottom! 0.00
%0 0.00] 000| |EaTotal | 0.0
91 0.00 0.00 . !

B2 S [ LK 000] _000| !Carton |
93 0.00| _ 0.00| weightkg) 18.65
94 i 0.00{ 0.00 i
s 111 | oool oo 000 | 000] 000] i 000 00l VaiTen | 1168
96 | 1000 000 000 | | | 000 000/ Vol Botom 14.54
o7 |} {000 000 0.00 000 0.00| Vol Total | 26.38
9 | i 1 0.00 0.00_ 0.00 > 0.00! 0| ! i
99 i ooo_ 0,00 0.00 i 000
100 { 0.00 0.00 0.00 i 0.0}

Total i i 0 0 i o'

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Caron-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of frult with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5

Applel Wt | D1 [D2[DAV: R @ Ll BLd i | X INd] &

Ty | Thes| 74 77,755 37750 0| 0.00{ ! 0.00; 0.00| 0.00

2 | 179[ 755 36.88_ 0.00

3 | 192] 7377, 750 3750 0.02

e8| 78l 7S, 750 3750 0.00

5 | 189] 77.5| 725 750 37.50 0.08]

6 | 175| 755! 74 748 37.38, | 0.00| |

7 | 195] 77; 745 758 3788 0.00

"8 | 182 71l 78 | 745, 3725 | 0.00

9 | 176 73, 73 730 3650 | 0.04

30 | 192] 76l 77 765 3825 0.03

11 | 195/ 78, 75.5 76.8. 38.38 1000 |

12 | 195| 82, 76.5 79.2' 39.62. | 011] (3B 16__ 6! [

13 [ 17| 76i 73.5i 748 3738 | | 0.00| 0.00{ 0.00] '  0.00_0.00} 0

14 | 185| 76.5] 76.5 765 38.25. |1B] 13| 3.5! 0.56 0.30; 0.03] j3C 10.  3; 0.33; 0.

15 | "178] 74| 75! 745 37.25. |38 14| 45| 0.6} 0.45| 0.05;

16 | 186| 76.5 76.5 765 3825 | . 0.00i 0.00{ 0.00 i _
17 17178] 715! 75/ 732, 3662 |38, 13] 4| 0.58] 0.34| 0.04 034, 00
18 | 178] 74| 7373 = 0.00/ 0.00[ 0.00 | _000, 000
19 | 184| 75| 755! 752 ; 0.00{ 0.00| 0.00 0.00. _ 0.00
20 | 189 75 755 752 37.62 |38 20| 6| 1.35| 1.29| 0.14 120 014
Total | 3726 T : _ 4.51] 050 5.4714. 0.6066

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X -demived (refer Bruise Volume equation), Vol-Bruise Violume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Appie mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of trult with one or more bruises. 23 10.93

100:5/1

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5

Apple {P| d ! h { X iVo! E | |P| d | h | X |Voli E | |VBotjEBotj AppleV |AppleE| |Summary

i 0.00. 0.00' 0.00 0.00{ 0.00: 0.00{ | 0.00| 0.00 0.00{ 000 |Tray 1 _

2 ! 0.00{ 0.00 0.00[ | 0.00] 0.00 0.00{ _ 0.00[ Weight(kg){ _3.73
3 ‘ 10,00 0.00 021 o002 i

4 0.00| 0.00 000, 000 iVolTop | 547
5 | isc| 17 0.06 088 0.10] |Vol Bottom 6.1
) N 0.00 0.00|  0.00| Vol Total | 11.59
7| s8] 7 - v 0.04 034 004 R
8 | isBl 18 0.09 086/ 009 [EaTop | 0.6
01 T, O OIS S "l ) T G } 000 | 037 004 iEaBotomi 0.68
T10 | isci 171 35 006] | 078 009 |EaTotal 1.28
11 | isB| 15! . 0.06 052] 0.06|

12 | | i ooo 0,00 0.00 0.00 177 020( iTop Br 1
13| ise "_5'*5 166 135 0415] | = 0.15 1.35] 015 iBottom Bri 11
KN 1 0.00 0.00, 0.000 1T 0.001 0.007 0,001 |0.00[ 0.00| " 0.44] 005| iBrFruit | 15
15 | isB{ 16 4_0_93 053 0.06! | 0.00! 0.00 0.00 | 0.06 098, ot1] |

16 | i5Bi__14. 3.5 0.65 0.35 0.04 7 U e e, I'-"7:"3| °°° °°°' 0.04 035; 004} | i
A7 ] iSC 4 058 034 0.04] 000/ 0.00' 000 | 034 0.04 068} _ 008| !

18 58 3 088 041 005, | | | | o000; 0.00 000: ) 005 | 041 005] |
oy "l 0.00' 000 0.00! 000. 0.00. 0.00; n,oo 000!  0.00
20 | isc|_ 15 3 oiémaas 004 [0.00{ 0.00. 0.00, _ 0.04 164 0.18] !

Totall | ! i 611 0.68! "0 o 1068l i 11.586) 1.2844]

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Appie joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Caron-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruil-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5

Applel Wi | D1 [D2[DAv; R ! (Pi d | h | X |\ |, ih : X iVo|E | |VTop | ETop
21 | 15| 775! 7251 750; 3750 | ! 0.00{ 0 {000 0.00] 0.00 0.00° 000
22 | 191[ 7651 76 762; 38.12. | | 0.00] C ! 0.00i 000
23 | 192| 77, 735] 752, 31. 62! | | "0.00| 0.00| |__000___o000
24 | 192| 77, 755| 762 3812 | | 0.00| 0 0.00, 000
25 | 195 75 785 768 3838, | T 1 0o0| 000, 000
26 | 177] 73, 75! 740! 37001 | 0.00{ 0.0 000 000
191] 765! 76; 762 3812 | | | | 0000 000 000

“1901| 76.5] 765 765, 38.25. (3B, 16 5| 085 066 007
185| 77| 74 755 37.75, [1Bi 17| 3| 0.97| @ 085 009
"Jo4| 765 77, 768 3838 i 0.00{ 0.0 1T 000 000
175 745 740/ 37.00 : 0.00] 0.00 000 000

178 7 5/ 745 3725 | | |000] 0 0.00 000

“186 78.5. 762) 38 0.00 000 000
191|755, 765| 760, 38. | _____ - | 0.00 ] 000" o000
179 735 745 740 37.00. ! i 0.00 | 0.00 0.00. 0.0

195| 745, ¢ 0.29 318, 035

“188| 80 e g 0.00 0.00/ 0.0
18| 7 L | 000f | 037; o004

194 75 79 0.00 000 000

195| 73.5: 755, 745, 3725 o1 | 1 | 000 012 001
Total | 3762 ' ! 223 o2s] | 1 1 033] | 5.18447 0.5748

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Enargy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottorn of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appile joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frud-Number
of truit with one or more bruises. 23 10.93

100:5/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton §

Apple 1P| d Ploih | X VoI E | IVOEDH AppleV|AppieE| |Summawy |
21 0.00| 0.00 000! 000 |Tray 2
2 0.00[ 0.00 0.00|  0.00| iWeightkg)| 3.76
29 b B I W O R —
24 0.00| 0.00 000] 000 {VolTop | 5.8
k1w D001 9.00 000|000 TVol Bottom 047
26 0.00| 0.00 000l 000 Vol Total | 5.5
28] 2,00 D90 2001 .0 . .
28 0.00( 0.00 066/ 0.07| !EaTop 0.57
29 1900, 0,00 061 008 [EeBollom | 005
%0 | | 0.00| 0.00 000  0.00| :Ea Total 0.63
TR . | 0.00] 0.00 000, 0.0
32 | | 0.00| 0.00; 0.00 | 0.00| 0.00 000, 000 iTopBr | 7
3] i 0.00| 0.00{ 0,00/ | 0.00| 0.0 000|  0.00| |Bottom Br i 2
M1 0.00[ 0.00! 0.00, | 000 o000| iBrFruit | |
s | | 0.00| 0.00! 0.00] 000 000|
36 | iac| 12 0.47] 0.2 0.00| 0.00] 0.00] _ 2347 o038 i |
37 | isc| 137 2 056 018 0.02 0.00| 0.00! 0.00; 018 002
38| | | | 1000 000 000 | 0.00] 0.00{ 0.00. | 0. 037 oo4 . T
30 | | ‘ 0.00 000 0.00 0.00| 0.00' 0.00; | 0 0.00; _ 0.00 i
40 | | | 0.00. 0.00; 0.00 0.00 0.00; 0.00} 012] 00| | |
Total! {1 1047 005 0. o |o0a47l00s] i 56495 0.6263] ! J

Wi-Weight grams, D 1-Diameter mm (height in tray). D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frull-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5

Applel Wi [ D1 |D2|DAvI R | |P| d | h | X X [ Vo | E VTop | ETop
41 | 190| 775| 77.5] 775! 38.75 0.00| 0.0 0.00! 0.00{ 0.00 0.00i 000
42 | 193] 745 76! 752] 37.62 0.00 0.00 0.00{ 0.00 0.00; 000
a3 | 165| 73.5| 745, 740 37 0.00{ 0 0.00| 0.00] 0.00 000 _ 000
a4 | 188|765 785 7751 0.00| 0.00{ 0.00| 0.00; 0.00| 0.00 0.00.__ 0.00
45 | 185| 74| 74l 740, 37.00] |3B] 16 3.5| 0.88] 0.47| 0.05 | — T000; 0.00{ 0.00 047, 005
46 | 188| 745 77| 758! 37.88; 0.00| 0.00} 0.00| 0.00! 0.00| 0.00 0.00; _ 0.00
47 | 193] 76.5! 80.5! 785 0.00| 0.00| 0.00 0.00{ 0.00| 0.00| | 000 000
a8 | 175] 74l 70) 720 0.00{ 0.00| 0.00 0.00! 0.00| 0.00 000 0.00
a9 | 187| 78| 77| 76.0 1B 145 4| 0.70| 0.43] 0.05 0.00! 0.00 0.00 043 005
“s0 | 181| 78551 73! 75.8 0.00| 0.00| 0.00 0.00! 0.00| 0.00 0.00 0.0
51 | 191| 74.5| 78.5! 765! 38.25! |38, 10| 2| 0.33] 0.10] 0.01 . 0.00; 0.00| 0.00 0.10. 001
T52 | 195| 745| 76 752| 37.62; |38 16| 5| 0.86| 0.67| 0.07 i 0.00' 0.00| 0.00 0671 _ 007
T537| 185|  78; 74.5| 76.2] 38.12 0.00{ 0.00! 0.00 0.00; 0.00| 0.00 000, 0.0
54 | 183 74| 76.5] 75.2] 37.62 0.00{ 0.00| 0.00 0.00 0.00; 0.00
s5 | 187|725 78] 752! 37.62: 0.00| 0.00| 0.00 0.00 0.00; _ 0.00
56 | 189 745 75| 748! 37.38 0.00{ 0.00{ 0.00 000 | 000, 000
“s57 | 178| 735] 745! 740 37.00 0.00| 0.00| 0.00 0.00 0.00, _ 0.00

195 77.5] 75.5, 765! 38.25] 0.00| 0.00| 0.00 .00 0.00 000, _ 0.00
“59 | 193] 755! 76! 75.81 37.88 0.00{ 0.00| 0.00 0.00 0.00/ _ 0.00
60 | 191] 77| 74! 755, 37.75 0.00| 0.00| 0.00 | 0.00! 0.00 000, 0.00
Total | 3752 i 1.66 0.18 i i ol ol [1.6565 0.1836

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Brulse Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brulsing Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on b of apple, Br Frult-Number
of fruit with one or more bruises. 23 10.93

100:5/5
Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 100 Carton 5
Apple {P| d h X [ Vol i E P| d h | X |vo| E V BotlEBot| Apple V |Apple E| |Summary |
41 0.00! 0.00] 0.00 0.00! 0.00; 0.00; | 0.00| 0.00 000, 0.00| [Tray 3
42 0.00! 0.00} 0.00 0.00| 0.00{ 0.00] | 0.00| 0.00 0.00{ 000 |Weight(kg){ 3.75
a3 | 0.00i 0.00{ 0.00 0.00| 0.00{ 0.00] | 0.00| 0.00 0.00] 0.0 i
44 0.00i 0.00} 0.00 0.00{ 0.00; 0.00! | 0.00| 0.00 0.00|  0.00| Vol Top 1.66
as |t 0.00; 0.00} 0.00 0.00| 0.00; 0.00| |0.00| 0.00{ | 047/ 005 Vol Bottom 032
a6 | 0.00| 0.00 0.00 0.00 0.00{ | 0.00|{ 000l | 000{ 0.00| |volTotal | 1.98
b 0001 0.00; 0.00 0.00 000 ].000j 000; | 000] 000} : ...
48 | | 0.00! 0.00} 0.00 0.00 0.00! | 0.00| 0.00 000 0.00| 'EaTop
49 | I15C| 12 2 048 0.15] 0.02 "0.00 5 057 0.06| |Ea Bottom |_
i 0.00{ 0.00! 0.00 0.00 0.00 Ea Total
51 | i5C| 13 2 056 0.17] 0.02 0.00 027 00
52 0.00; 0.00: 0.00 0.00 . 067| _007| iTopBr 4
53 0.00 0.00; 0.00 0.00; | 0.00{ 0.00 0.00  0.00| iBottom Br 2
54 0.00] 0.00; 0.00 0.00; | 000/ 000 | 000] 0.00f i8rFruit 4
55 0.00; 0.00} 0.00 0.00; | 0.00| 0.00 000  0.00
56 0.00; 0.00: 0.00 .0:00] 0.00] 0001 0.00; 1 . 900 000
57 0.00| 0.00! 0.00 0.00; 0.00: | 0.00| 0.00 000 0.0
58 j 000 000 T 000 000] T eo00| oo T~ T
59 0.00;, 0.00i | 000j 0.00l | 000 000 |
_60_ 0.00; 0.00; 0.00 0.00} 0.00; | 0.00| 0.00 0.00{ 000
Total i 032 0.04 0. 0 |032[ 00a ! 19766 0.2191 i

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm {width in tray), D Av-Average Diameter mm, R-Radius mm, P-Poshtion of Bruise (refer
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top ol apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5

Applel Wt [D1ID2|DAvi R : [Pi d | h | X | Vo] | E | | VTep | ETop
61 | 188 755! 735] 745' 372 ! 0.00 0.00 0.0 0.00
62 | 185| 745] 73] 738 36.88; 0.00] 0. 0.00 000 0.00
63 | 193] 78] 75 s 0.00] 000 | o000 o000
64 | 181] 76.5] 74, 3 0.00 0.00 0.00 _ 0.00
65 | 189| 745/ 78| 0.00| 000 | 000 o000
66 | 192| 775] 77 : 0.00 0.00 0.00.  0.00
§7 | 178] 71| 775, 742 3712; | | ] 0.00 _ 0.00
“e8 | 195| 76| 74! 750, 37.50 |3C. 185 4.5 082 009
69 | 175| 755 73 742 37.12' 0.00, 000
“70 | 193] 77| 745 758 37.88. 0.00, .00
71 | 189 77| 755, 762, 38.12: |

72 | 191| 73.5| 75| 755, 37.75. |38 17| 6 g

73 | 186|771 745! 758  3res | |

74 | 195| 745| 785 765 3825 | | |

75 | 195] 765! 76.5 765 38.25 i

76 | 195] 77.5! 75.5{ 765 38.25 X i i

77 | T1es{ 75|79} 77.0 38.50: 00| o ! | 0.00| 0.

78 | 187| 75 775 762 3812 0.00f 0.00{ 000i | i 1000 0.00| 0.00 .0 C

“79 | 178 725 70, 112 3562 0.00{ 0.00| 000 000} 0.00{ 0.00 000 0.00
80 | 192| 785} 725! 755 3775 | | 0.00] 0.0 0.00| | 0.00. 0.00] 0.00| 0.00.___0.00
Total | 3762 ‘ Bl 174l 009f i1 i "ol ol I 1.7420 01931

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Brulse Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of

Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of truit with one or more bruises. 23 10.93

100:5/7
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5
Apple 1P|l d | b Pldih | X | Vol E{ [VBIEBot| AppleV|AppleE| |Summary
61 0.00| 0.00{ 000 | 0.00| 0.00 000 000 |Tray 4
62 0.00| 0.00/ 0.00; | 0.00] 0.00 0.00|  0.00| |Waight(kg); 3.76
&3 0.00} 0.00{ 0.00: | 0.00] 0.00 o) | 6 R
64 0.00| 0.00; 0.00; | 0.00| 0.00 0.00{ 0.00| |VolTop
85 . 0.00| 0.00; 0.00! | 0.00] 0.00 ol
66 0.00| 0.00{ 0.00, | 0.00| 0.00 000
57 LER001000; 2 00
.50 0.00] 0.00 9.2
89 0.00i 0.00| | 000]
70 0.00] 0.00 0.00
n 0.00] 0.00 0.00 ;
72 000] 00| | 092 o010| iTopBr _ 2
73 0’ 0.00{ 0.00 0.00{ 0.00 0
74 0007 0.00 0.00 | 0.00 0.00 000/ 000 2
75 0.00: 0.00; 0.00 000j 000 | "oool 000 I i
J8 1 0.00; 0.00; 0.00] | | .].0.00{ 0.00 0.00  0.00 | -
77 0.00. 0.00 0.00 | 000/ 000/ | 000 o000 jCarton |
78 | 0.00: 0.00: 0.00 0.00] 0.00 000{ 000 TopBr | 24
79 0.00 0.00 0.00 0.00| 0.00 000, _ 0.00| !Bottom Br 15
80 0.00_ 0.00: 0.00 0.00| 0.00 000 0.00| iBr Fruit 27
Total P o o ol o | 1.7a20/ 01931[ |

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Brulse mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Boftom of

Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botlom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5

Appigl Wi [D1 D2 DAi R [ IPI d | h| X}Vl E]1Pi d{h]X]vVoilE}]VTop|ETop
81 | 195] 78! 79 785, 39.25, 0.00| 0.00} 0.00 0.00' 0.00| 0.00 000 0.0
82 | 195 77| 76! 765 38.25 0.00| 0.00 0.00 0.00' 0.00| 0.00 0.00/ 000
83 | 175| 75/ 75 750 37.50 0.00| 0.00| 0.00 0.00 0.00| 0.00 0.00] 0.0
84 | 190| 75| 76.5( 758} 37.88 0.00{ 0.00] 0.00 0.00! 0.00| 0.00 000, 000
85 ] 177| 735| 74 738 36.68; 9.001 0.00|. 0.00] ; 000: 0.00 0901 3 900, .90
‘86 | 188] 79| 75.5{ 772 38.62 0.00! 0.00| 0.00 !

o W O O R T 9061 9.001 0.09

88 | 193] 76| 73.5| 748; 37.38 0.00{ 0.00 0.00

89 | 178] 71.5] 72.5( 72.0, 36.00; 0.00{ 0.00| 0.00

90 | 187| 77} 755 762! 38.12 0.00{ 0.00| 0.00

91 | 178 74| 73.5. 73.8! 36.88 0.00{ 0.00! 0.00:

92 | 182| 755! 74 748 37.38 0.00| 0.00[ 0.00’ :

93 | 175| 77070 735 36.75" 0.00{ 0.00{ 0.00 f

o4 [ 1e1[775] 72 748 3738, | 00| 0.00| 0.00f | T .

95 | 195] 76{ 76 76.0, 38.00! 0.00{ 0.00 0.00

96 | 192 765] 75,51 76.0, 38.00 0.00] 0.00[ 0.00] _

97 | 177\ 745 74l 742 3712 | 0.00{ 0.00{ 0.00; '

98 | 195| 76 77.5. 768 38.38. 0.00} 0.00 0.00}

99 | 182| 77i 7350 752 3762 0.00{ 0.00! 0.00! |

100 | 194| 755! 74; 74.8. 37.38; 0.00{ 0.00| 0.00f = |

Total | 3721 r' i 4T

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height ol Bruise mm, X-demived (refer Bruise Volume equation). Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of appie joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on b of appie, Br Fruit-Number
of fruit with one or more bruises. 23 10.93

100:5/9

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 5

Apple Pl d | h Pl.d j.h | X | Voi E | |VBotiEBot| ApplaV|AppleE| -
81 "0.00{ 0.00 0.00{ | 0.00| 0.00 0.00|  0.00{ {Tray 5

82 0.00 000  0.00| |Weighi(kg)i 3.72
.83 0.00 900f o000 | |
84 0.00 000 0.0 ivol Top 0.00
85 | | | T joomoiooo; 000 [ | | 0.00 000, 0.00{ !Vol Bottom  0.00
86 0.00 0.00] 0.00| ivol Total | 0.00
.87 )| 0.00 000 o000 : 1
88 0.00 0.00|  0.00| iEaTop 0.00
89 Jis | 000 T 000l 000 iEaBottom| 0.00
_so C F_D_DD 0.00 0,99 Ea Total 0.00
91 .00] 0.00 000 ooof | !

92 000 | 000f 000 iCarton |
93 000| | 000, 000! iWeighlkg); 18.72
94 000 000l 000l | b
95 0.00 000 0.00] ivolTop | 14.05
9 | 000 | 000{ 000| ;Vol Botiom 690
97 _0.00 0.00] 000| !Vol Total | 20.95
98 [ ooof | 000 o0l | [
9 00i 000| | 000| 000 EaTop ! 1.56|
100 000 | 000 000/ EaBottom: 0.76
Total o | 0 of iEaTotal | 232

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom ol
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frull-Number
of frurt with one or more bruises. 23 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

Apple] Wi [ D1 D2 [DAv| A | [Pl d [ h | X V| E|IPl d {h | X]IVoll|E VTop | ETop
194|771 755! 762 38.12] |1B! 19/ 55| 120| 1.06| 0.12 i 0.00; 0.00| 0.00 1.06i 0.2
180] 73 76 745! 37.25 | | 0.00 0.00{ 0.00 0.00 0.00| 0.00 000,  0.00
171 73 araz 11 0.00| 0.00| 0.00 i

186 73, 785 758, 37.88 |3
175 i 71 735, 36.75]
188) 76 765, 762! 3812,

193{ 73, 76; 745 37.25;

75.5 ;

184] 75, 725 738' 3655
73
76

1 i [ | i i i
4 ;1a'ai':la‘.o oi~wlo s jwin]-
i i :

177 73| 755 742, 37120 | | 0.00 o,qq _._0:66

188

179} 7¢

175 . brsied Bt Sie L ] ; 2 v 00

175 745 ?é'_?32 %62 | L. o00L 000l 000l § || °°° - 0.00| 0.00] | "000; 0.0

195| 755! 80  77.8° 3888, |18 16, 5! 0.83) 0.66| 0.07] 3B 18 , 151, 0.7

183 38.38] [1B_ 12 3 047| 021) 002] [2C; 12 __ 043' 005
T17 | 185 2a 12 3 0.48| 021| 002 3C: 14 35 nes 0.35| 0.04 056 0.06
18 | 187 i ac. 13| 4] 0.57| 0.34] 0.04] i 034 0.04
19 | 184] 75! 75 750 3750 | ! 0.00{ 0.00| 0.00 .' 0.00| 0.0
20 | 18] 72, 79, 755 37.75. | | 0.00/ 0.00| 0.00{ ! ' 000, 0.00
Totalidessl | 1 ' [ Ts4s5[ 060 ! ': 6.8617] 0.7607

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Botl-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy | mgh) joules, Top Br- Number of individual bruises on top of apple, Botlom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.83

100:6/1

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

Apple (Pl d i h Lt § VBot|EBot| AppleV |AppleE| [Summary |
1 ] 0.00| 0.00 1.08]  0.12[ [Tray 1
2 i 0.00| 0.00 0.00| __0.00| |Weight(kg); _3.66
a | isA 19 5 124 og? .11 097| 011] | 1.22{ 0.14] |vol Top 6.86
s [+ |T i (000 000 000 0.00| 0.00 124 0.14| |Vol Bottom: 9.31
P i 0.00. 0.00! 0.00 0.00| 0.00{ | 000/ 000 |VolTotal | 16.17
7 | i8] 163 085 0.40 004 | 040/ 004] | 092 od0 | i~
8 ; | i 0.00: 0.00 0.00 0.00| 0.00 067| 007| !EaTop 0.76)
9 . : i 932{001f | 012] 001] IEaBottom 1.03
10 217/ 024] | 217 o024] [EaTotal | 1.79
11 0.73| 0.08 0.73] 0.8
2| | 0.76| 0.08 105, 0.2 |TopBr | 1§
13 i | 0.41| 0.05 0.41] 005 iBottomBr! 10
14 [ | 000 000 000 0.00| 0.00 000{ 000 iBrFruit | 15
et i B S
16 ' 79' 049 0.05) 0.49( 0.05 082f ot0f |
17 | 1.08__0.12] 1.08] 0.12 164 o18| i
18 0.00, 0.00; [ 0.00f 0.00[ | 034 00
19 0.00. 0.00! | 0.00] 0.00 000! 0.00
20 . 029 003 0.29| 0.03 nagi_ 0.03
Total| ! H £ 931 1.03! 9.31] 1.03| | 16174 1.7932

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posftion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bn.nslng Apph puhs E&Ewgy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of Individual bruises on top of apple, Bottom Br- Numb onb of apple, Br Frufl-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

Applel Wt | D1 1 D2 DA 8 ] 101 d | 0§ XVl ELIF: 9t h 1 X Vil E L1V ]| ETm
21 | 175 71.5| 735 725, 36.25! 0.00{ 0.00{ 0.00{ | 0.00{ 0.00! 0.00 000 000
22 | 177] 731 745! 738 36.88; 0.00| 0.00| 0.00| : 0.00: 0.00} 0.00 0.00; _ 0.00
23 | 187| 76/ 76, 76.0, 38.00; 0.00 0.00] 0.00 0.00] 0.00] 0.00 000, 0.00
24 | 189 735] 7a.5] 740 37.00! 0.00] 0.00] 0.00 0.00; 0.00] 0.00 000, 000
25 | 189| 77.5| 735! 755 37.75] 0.00| 0.00| 0.00] | 0.00! 0.00{ 0.00 000 000
ST NE e e T T e T
27 [ 177[ 74|77, 758 3788 0.00/ 0.00{ 0.00| ; .00} 0.00; Q.00 0.00; _..000
28 | 195| 76 79 77.5. 38.75; 0.00} 0.00| 0.00] ! ; 0.00: 0.00| 0.00 000. 000
29 | 176 73i 705 718 3588 (3B _ 12| 3| 0.51] 0.21] 0.02 | i 0.00i 000/ 0.00| | o021, 002
“30 | 175 72! 735{ 728! 3638, | | 0.00| 0.00| 0.00 ' i 0.00; 0.00| 0.00 000, _ 0.00
31 | _180] 71.5] 735 725X 36.25) 0.00| 0.0/ 0.00 1 0.00: 0.00| 0.00 000 _ 000
32 | 192| 755| 80.5/ 780 39.00, 13C' 18! 5| 105/ 085/ 0osl | [ ! 0.00' 0.00| 0.0 | 085 009
33 | 182| 725] 77 748 3738 | | 000/ 0.00f 000 | i | 0.00: 0.00/ 0.00, | 000 000
34| Tae1[ 74 765 752 3762 | | 000} 0.00] 000 | | _.i.... 000 000] 000} ] 000; 0.0
35 | 175 72 725 722 3612 | | 000{ 000/ 000| . " 000 000] 0.00] | 000 000
36 | 185[ 755 735 745 3725 |38 11! 2[ 0a1]0.12[ 0o1[ | T 012 001
37 | 1B4| 745! 76 752 3762 |3C 14.5| 4| 071] 0.43] 005] | : 043 0.05
38 | 180[ 72/ 755' 738 3686 0001 0.00) 000 | | i __ {000 0.00| OC 000 __ 000
39 | 185{ 73 78.5| 758 37.88. 0.00| 0.00 000, 1 | 0.00; 0.00| 0.00 000 0.00
40 | 189 78 735! 758 37.88 0.00{ 0.00{ 000, | 0.00/ 0.00| 0.00 000 0.00
Total | 3673 . = 161/ 018f - T 1 "o ol | 16106 0.1786

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Violume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Yolume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of truit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

hoele. 1Pl 8. LN Pldih i X [Vol|l E i [VONEDA AepleVIAopleEl [Summery 1.
21 .1 0.00] 0.00 0.00| _ 000| {Tray 2

22 ~_|.0.00] 0.00 0.00| 000, !Weight(kg); 3.67
2 et st O S, | S S
24 00| 0.00| 0.00 000| 000/ Vol Top | 161
2 | | | ] ..1000:000 ooof ] | 000 0.00; 000._ [ 0.00f 0.001 | ' 000 000 Vol Botiom, _1.05
26 0.00| 0.00 0.00! | 0.00| 0.00 0.00{ _ 0.00| IVol Total | 266
L 0.00; 0.00; 0.00: | 0.00] 0.00 o00). . 000 ;
28 0.00| oon ooo. | 0.00| 0.00 0.00| 000 EaTop 0.18
29 Ea Bottom 0.12
e - 3.0
31

210

2t

o

35

36 | |sB[ 15

Total

Wi-Weight grams, D 1-Diamater mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Voluma equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of Iruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

el bt X|YMIEJ IRl el alXiVet) E |1 VTie  Eln
0.00| 0.00| 0.00[ | | i 0.00; 0.00| 0.00 000, 0.00
0.00i 0.00| 0.00 ¢! 1000; 000} 0.00 0.00;  0.00
0.00 0.00| 0.00 : ___1000: 0.00f 0.00 000/ 0.00
0.00| 0.00] 000 | ! 0,00 0.00| 0.00 000, 0.00
.| 000[0.00[ 000f T T i "Tooo 000] 000 | 000 000
10l 2| 034] 0.10{ 0.01] | * 0.00 0.00{ 0.00 010 001
0.00{ 0.00| 0.00 |___ 1000 000| 0.00 000 _ 000
0.00{ 0.00 0.00 " 0.00 000| 000 | 000 000
0.00{ 0.00 0.00 i 0,00 0.00| 0.00 000 _ 000
St il in 0.00; 0.00} 0.0¢
0.00| 0.00] 0.00| :

53 '1?3} 73 715 ?52."37.52? {77 000 0.00f 000, T

54 | 187 755 745 7507 a7s0 | 11 T oool 000l eoo|

55 | 188 74! 7150 728 3638 | | 0.00{ 0.00| 0.00!

56 {7 b f 000} 0.00{ 0.00; : i |

"s7 | 195, 75, 755, 752, 3162, 000} 000 000} i |

58 | 190{ 75.5! 73.5. 74.5. 37.25 0.00{ 0.00| 0.00 i i

59 | 184[ 755 7557 755 37.75! 0.00| 0.00{ 0.00 i o’ .00
60 | 175] 73.5. 75 742] 3742 0.00{ 0.00| 0.00] :_ 0.00 0.00] 0.00 000 0.0
Total | 3734 ! ' i i o10f 0.01] ° o4 ol ol | 00968 0.0107

W\-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottomn of Apple mis, E Bol-Energy Absorbed Bottorn of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinenc Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frui-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

Apple 'P| d | h Pl d | n [V BOI|E Bol|_Apple V |Apple E| | Summary
41 0.00| 0.00{ | 000 000| |Tray 3
a2l T 0.00{ 0.00 0.00] 0.00| |Weight(kg)! _3.73|
B B L Jo101001) | 0101 001 o —
44 0.00| 0.00 000| _ 0.00| |volTop | 0.10
a5 0.00| 0.00 0.00| 0.00] |Vol Bottom 0.39
2 000100011, 2001 900} [vel Botomy 0.99
.24 % e 000{ 000 | 000 000
48 000| 0.00| | 000 000| jEaTop | 001
TN . - 000/ 0.00f | 000 000| iEaBotiom | 0.04
50 0.00| 0.00 000| 000| {EaTotal | 005
51 _looof 000l T 000] 000
P AEN _000{ 000} | ©000i 000 TopBr |- 2
| 0.00| 0.00| i~ 000| ~ 0.00| !Botiom Bri 1
54 | 0.00| 0.00 000 0.00| !Br Fruit 3
55 | [4B 029/ 0.03 029 003 I
56 0.00| 0.00 0.00| 000
57 "0.00] 000 i 000 _ 000
2 [ T L 000 000f | 000f o0o0of [ i
9 | 0.00} 0.00 0.00; 0.00
80 000 0.00| [ 000l 000
Total| | ! 0.39] 0.04] ! 0.4856| 0.0538

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of indi | bruises on top of apple, Bottomn Br- Number of individual bruises on botiom of apple, Br Frult-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

Apple; Wt | D1 D2 D d | h | X iVel| E| P! d | N _ETop
61 | 182| 74i 715 0.00| 0.00| 0.00 0.00

191f 770 76 0.00{ 0.00| 0.00 0.00
63 | 190| 775, 77 0.00{ 0.00[ 0.00 wuf 0.00
64 | 186| 735! 73 0.00{ 0.00| 0.00| | 0.00

189 76.5! 755 0.00{ 0.00( 0.00 ! 0, 0.00
66 | 177] 74| 74 0.00 0.00f 0.00f | | 0.00
67 | 177| 735! 72 0.00| 0.00| 0.00 = 000
“e8 | 182| 745! 755 0.00| 0.00! 0.00 0.00
60 | 192| 76.5] 74l 752 37.62i |1Ci_ 12| 3| 0.48| 021 0.02 002
70| 183 73 745 738 3688 |3B] 12| 2! 0.49] 0.15] 0.02 0.02
71 | 188 77, 745[ 758 3788 | 0.00[ 0.00{ 0.00 0.00
_72 | 190| 76.5| 74 752 37.62. |3B. 135 15 061} 295/ 033 | i I _ : 000 0.00; 0.00 295 033
73 | 195] 75! 78 765 38.25 0.00{ 000 000} | " 000 000} 0.00 0.00, 0.0
74 | 179] 775] 76 768 38380 | 0.00{ 0.00{ 0.00] " T """"i'000 0.00] 000/ | 000, 0.00
75 | "192{ 735, 74: 738 3688 0.00| 0.00} 0.00! | ° | 000, 0.00] 0.00 000 0.00
76 | 183 755{ 73 742 37.12 | 000{ 000, : | i ;000 000000/ | 000 000
“77 1 180|761 755! 75.8' 37.88 0.00| 0.00{ 0.00{ | ™" 0.00 0.00| 0.00 000 0.00
76 | 183 74 77, 755 37.75 000} 0.00j 000l © : | 000 000|000 | 000 000
79 | 188! 75.5! 735! 745 3725 | | 0.00| 0.00j 0.00| i 000 0.00i 0.00 000, 0.00
80 | 178] 74| 73 73.5. 36.75: 0.00/ 0.0/ 0.00, : | 0.00; 0.00] 0.00 000 _ 0.00
Total | 3712 ! o i 331 0.37| i 0 ' o ol |3.3140! 0.3674

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of trult with one or more bruises. 26 10.83

100:6/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

Apple Pl d I h Pl d | h [ X |Vol| E | |VBolEBot| AppleV |AppleE| !Summary

61 0.00| 0.00! 0.00i | 0.00{ 0.00/ T 000 0.00] |Tray &

62 0.00| 0.00} 000! | 0.00; 0.00 000 0.00| iWeighi(kg)] _3.71
63 0.00| 0.00{ 000{ | 0.00 0.00| | 000 o00f | ! -
64 0.00{ 0.00; 0.00; | 0.00{ 0.00] | 000 ©0.00| |VolTop 331
3% I 0.00{ 0.00; 0.00; | 0.00{ 0.00 0.00[ 0.00] |Vol Bottom _ 0.20
66 | [5Al 11.5 0.00| 0.00; 000: | 0.20{ 0.02| | 0.20] 0.2 Vol Total | 3.51
87 0.00{ 0.00; 0.00i | 0.00| 0.00 000| 000 |

68 0.00| 0.00; 0.00{ | 0.00| 0.00 0.0/ " 0.00| iEaTop 0.37
69 0.00{ 0.00{ 0.00! | 0.00| 0.00 021| 002{ :EaBottom! 002
70 0.00 0.00! 000, | 0.00| 0.00 0.15 EaTotal | 039
71 0.00{ 0.00{ 0.00. | 0.00! 0.00 0.00

72 0.00| 0.00{ 000 | 0.00] 0.00 | 285 TopBr | 3
73 0.00| 0.00! 000 | 0.00{ 0.00 | 0.00 Bottom Br 1
74 i 0.00| 0.00' 0.00. | 0.00| 0.00 0.00 Br Fruit 4
i L e S M g 200 D00 B
76 0.00{ 0.00; 0.0

77 0.00} 0.00; 1 000j 000| jCaro

18 " : 0.00 i 281 0.00f i _0.00i 0| iTopBr i . 24
79 0.00 000 000 000§ 0.00; 0.00; {000} 000 | 000 Bottom Br 14
80 0.00. 0.00 0.00 0.00( 0.00: 0.00. | 0.00[ 0.00| | 0.0 Br Fruit | 27
Total| ! 0.20° 002 o o0 | o020l 002 | 35093 0.3891 i

WA-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbad in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of Individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frul-Number
of trult with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 6

Appil Wi |D1[D2DAv R T JP] d | h | X {Vol| E|IPI dihiXx]|Vol|{E]}|
81 | 194|775 76 768 38.38 0.00| 0.00| 0.00| | 0,00 0.00{ 0.00
82 | 186] 74 72| 730, 36.50! 0.00{ 0.00{ 0.00] : 0.00; 0.00] 0.00
83 | 195, 75 78 76.5) 38.25 0.00| 0.00| 0.00 0.00: 0.00| 0.00
T84 | 188 748 37.38, 0.00| 0.00| 0.00 0,00 0.00| 0.00
8 735 3675 | | | | 000[ 000 000| i 1 0.00. 0.00( 0.00|
221 Rt B T e
87 42, 3732 | | 0,00/ 0.00( 0,00/ || 1000} 0.00] 0.00
88 | aresi |1 0.00| 0.00] 0.00| | ~ 1 000 0.00] 0.00
89 -. 0.00| 0.00] 00of | T {1 o000 000 0.00
T i 0.00| 0.00l 000 : | | 0.00. 0.00{ 0.00
o I 0.00j 0.00/ 000 ||| 000/ 000|000
D . |___l000j 000l 000 T "‘ooo 00of 000l |
93 738 3688 | | 000{ 000/ 000; . |~ 000 0.00| 0.00
s 762 382" | | ~0.00[ 000 000 [ 7000 0.00{ 00|
95 | 19} 785 745 765 3825 : '

9 | 189| 755 735! 745 3725 | . i

97 | 18s| 755! 7257 740. 37.00,

98 | 195| 77; 745 758  37.88 | |

99 | T1e7] 77 F 170

100 | 188| 745 i1

Total | 3748 |

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posdion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X -derived (reler Bruise Voluma equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appie joules, Ea-Energy Absorbed joules. Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:6/9

Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 100 Carton 6

Apple (Pl d | h Pl g | h | X |Vol| E V BotlE Bot| Apple V |Apple E| iSummary |
81 0.00f 0.00! 0.00; | 0.00| 0.00 0.00 y 5
82 00/ 0.00] 0.00| | 0.00 X
83 [N I | S _1,0.00| 0.00 0.00| 000
84 | 0.00 0.00
85 i | 0.00 00
2 s I R o o o 0
87 | i 000| : 000! 000 -
88 0.00 | EaTop | 0.0
89 e 0.00 _!EaBottom | 0.00
90 0.00 {Ea Total 0.00
91 0.00
92 I, [ e | 0.00 Carton
93 0.00 | weight(kg)! 18.53
94 0.00f | 0Ok i
_95 | 0.00 | _VolTop | 1188
96 - 0.00} _iVol Bottom, 10.94
97 fi 0.00 Vol Total | 22.83
98 - S o smn S ; - e ey — —— o-m — .- = e
89 0.00' 0.00; 0.00i 0.00{ iEaTop | 1.32
100 i 0.00 0.00, 0.00] 0.00 iEa Botom | 1.21
Total I i o o 0 ‘EaTotal ! 253
Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diamater mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position ol Bruise (refer

char) d-Depth of Bruise mm, h-Haight of Bruise mm, X-derrived (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom ol
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Canon-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 100 Carton 7

Appig Wt | D1 1D2[DAv R | |P{ d | h | X ]|Vl Vol | E | | VTop | ETop
1| 185 75| 77, 760 3800 (18 12| 35| 0.48| 0.25 0.00{ 0.00 025 002
2 | 177]_73.__73 730 3650, |1B _ 14| 35| 0.68] 0.35 " 0.00{ 0.00 035, 003
3 | 180 74! 75 745, 3725 0.00{ 0.00 | _ o000l o000
a | 177| 7250 735 730 3eso, | 0.00| 0.00| 000, 000
5 | 175 745] 72 732 3662 |1B, 14| 4| 0.68| 0.40| C 065, 006

"8 | 177|745 725! 735 3675 0.00| 0.00 000 000
£ 738, 3688 | 0.00{ 0.00} 0.00 000, 000
8 36.75. |2A 16| 4! 0.88] 0.53 053, 0.05
9 Tara2 ] 0.00| 0.00 000 0.0

37.62 0.00 0.00 | 000 000
3675 0.00] 0.00 000" __ 000
3688 — | 0.00| 0.00 | o000 o000
3712 1B 16 6 0.87| 0.82 082 008

1] 3862 |3c 155] 55l 0.79] 0.69| 0.07[ | _oss] o007
15 | 188] 7551 78, 753-_ a7es | |"0.00{ 0.00 ' 000 000
16 | 189| 74.5 795 77.0_ 38.50 (1B 19] 7| 1.19] 1.37| 0.13 137, 0.13

T17 [T191| 7451 76 752  ar.e2) |38 16| 6.5 0.86] 0.90 080 0.00
18 | 187| 75 73.5| 742 3712 | 0.00| 0.00 000, _ 0,00
9 | 1es| 78l 75 770 38so | | 0.00| 0.00 | "o00l 000

20 | 195| 765, 75.5: 76.0 38.00 (3B 14 4 0.65| 0.40 040 _ 0.04

Total | 3673 i | 571 0.25) 0.02] | 59570' 0.5750

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Appie E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:7A1

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Apple 1P| d | b Pl.o f.h f X [ Vo | E | |VBotlEBol| AppleV |AppleE| |Summary |

1 0.25 0.02 Trl_y___i__

2 035( 0.3 [Weight(kg)l 367
e 0 L () 0.00] 000} I, —
“a | isc| 17 N 047/ 005| |VoiTop | 596
N o J O3] 006 |Vol Botiom 5.83

6 | iscl 145i 25 Px 0.28] 0.03| |Vol Total | 11.79
) ] L . _.000] oo | T

8 | IsB| 21! 45 164 016 |[EaTop_ | 057
L T ) 1 - - = _..000; 000 !EaBotomj 056

10 | |sB| 14 0.40|  0.04| iEa Total 1.14
1] 156 18, 086[ 008 -
Bl bt d! __000] "000| iTopBr | 10

Bl ! iy 082] 008 iBottomBri 8

Wl e s _ossl_oo7| iBrFrut T 15
15 | is8l 22, 135|013 | |
... 5 W SO N W S, - 137 0.13f i
BN - 090 009

18 | I5C| 185 i .| - ... 0911 009 .

19 | | ! - 000l 000

20 | 'se[ 15, il l, 086|008
Total| | | o o i583lo05sl | 11.7851 1.1376

W1i-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottomn of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Applel Wt | D1 g [ h | X Vo) EliPi d i h ! X 1VojE
“21 | 177 745 0.00} 0.00| 0.00{ ! '

22 | 190| 765 0.00| 0.00| 0.00 i

23 | 195| 745 0.00] 0.00| 0.00|

T2a | 184| 77 0.00| 0.00| 0.00

25 | 178] 78 0.00| 0.00/ 0.00] |

et 6.00] 6.00] 6.00]" |

76 ;
83| 765 73 748 37.38° 33_1:23 7| 1.81] 2.06{ 0.20| °
745 75 748 3738 [3A 19
755

1

&
il
n
W
o

il

‘@
o
&

32 | 191] 74
a3 | 193] 76
34 | 190 745
35 | 182] 745
36 | 187| 745
37 | 175! 745
38 | 175| 725
39 | 191] 765
40 | 188! 76 " 14 6| 0.64] 0.64] 0.06
Total | 3697 P ] ] 4.74! 0.46

17| 5 0.98| 0.76] 0.07] & 1 |

U,Mi 0. 06
47402 0 4575

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruisa (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on fop of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of truit with one or more bruises. 26 10.93

100:7/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Apple (P| d | h Pl d | n .|V BolE Botj Apple V |Apple E| [Summary |
21 000/ 0.00{ 1 000 0.00| |Tray 2 i

22 0.00| 0.00 0.00{ 000| jWeight(kg), 3.70
23 0.00| 0.00 0.00| 0.0 N
24 10.00! 0.00 000 000 iVolTop | 474
ELEEN N 000 ; Vol Elottom 109
26 10.00] |Vol Total | 5.3
.27 doooi 1 000:0005000f | | |  _|000f0.00; 000: | 000§ 000 | | 1] T

28 | {5A 15 0.25| EaTop

29 ‘ ‘__000 _TE_; _Bmlorn i 0_1_1
2t 0.00{ _;Ea Total 0.56
A1 F DR, [N O .
32l o M e 000} 000 iTopBr | 5
33 0.51 005 Bottom Br 2
34 000 000| iBrFut | 5
. T e
36 4A 14 P T 1.27] 042 - .
i T o —
T _ P 000l ooof T T
"2 | | uoo. 0.00 !

b ¥ f 064 o006[ | =
Total i 583361 0.5631] | !

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volumo on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple pulos Ea Enorgy Absorbed joules, Ek Carton-

Kinelic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of i on botiom of apple, Br Frut-Number
of frult with one or more bruises. 26 10.93

100:7/4

275



276

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Appie| Wt | D1 iD2iDAvi R ; |Pi d | h | X Vo] E | | | h § X iVol| E | | VTop | ETop
a1 | T191| 75 725{ 738 3688 | 0.00! 0.00{ 0.00 ! 000 0,00} 0.00 000 000
az | 183 73, 755 742, 3712 | | 0.00{ 0.00| 0.00 ' 0.00 _ 0.00
i 181] 75| 745, 74.8, 37.38] 0.00{ 0.00{ 0.00 0.00] _ 0.00
“aa|Ti75[ 76l 71| 735 3675 0.00{ 0.00{ 0.00 0.00. _ 0.00
a5 | 178| 715! 755! 735 36.75] | 0.00| 0.00] 0.00 000 0.00
46 | 192| 74{ 745 742 3?12 _____ " 0,00
Tar 0.00
48 0.00
Ta9 0.00
B 3
st 000" 000
2. 011
53 0.00
54 oas; 0.04] ° E:Ei_l
55 | 193] 755! 75 0.48! 029} 0.03 ' 003
56 | 195/ 735! 765 75. 1| 000 0.0/ 000 0.00
57 | 18l 7750 785, 7¢ 0.00| 0.00| 0.00 0.00|
58 | 176| 71.5i 76.5 no, 3?00‘ 0.00; 0.00f 0.0C 0.00
s9 | 195/ 775 76 768 _38.38. | | 0.00 00 0.00
§ 187] 75 73 740 37.000 | | 10 3| 0.34] 0.15] 0.01] 015 0.01
Total | 3706 - B i 2.05! 0.20! 2.0535  0.1982

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reter
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 26 10.83

100:7/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Apple 1P} d | h [Pl g . h | X | Voli E | |VBotiEBot| AppleV AppleE| jSummary |
41 0,00 0.00: 0.00i | 0.00| 0.00 000 !|Tray 3
a2 0.00! 0.00( 0.00 0.00| | Waight(kg)! 3.71
a3 0.00; 0. 0.00f
44 T 0.00; 0.00 )| 0.00
46 i .00; Vol Total | 2.05
a7 1 10.00} 0.00. 0.00; | 0.00| O i et
i 0 0.00; 0.00! | 00| 0.00 0| EaTop_ | 020
48 A [ 000! 0.00: 0.00; | 0. 00§ i 000! _iEaBotiom | 0.00
50 __EaTotal 0.20
._51_ Lt +
52_ iE .| 000 000 000 ! 000|000 | iTopBr 1 4
53 _.Bonom Br | i __ 0
54 (i1 1000 000 000] { | iBr Fruit 2 .4
55 i
6 | ! | ____i.._1000 000 000 | °°°l 000! °°° s Y
57 ooo' ooo noo i
58 W [ ' B
.59 0.00! O. 0.00|
60 | | i oom 0,00 0.00° _fom 0.00 015! 0.01| ! i
Total| i i 1 o o o o 20535!_0_1952 I i

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position ol Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bohom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bru:smg Apple joules, El Enolgy Absorbed joules, Ek Carton-
Kmnetic Enargy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottomn Br- Number of individ on of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Appig Wt |D1|D2iDAv, R i |Pi d | h X Vel €1 | Vol ETop
61 | 185 745! 755! 75.0. 37.50. { 0.00; 0.00{ 0.00 0.00l  0.00
62 | 181 74 725 732 3662 " 0.00; 0.00 0.00 0.00] _ 0.00
63 | 195] 77{ 74 755 37.75: 0.00; _ 0.00
64 | 189 735/ 78 758 37.88: 0.00.  0.00
65 | 189[ 74l 765 752 3762 [ | 000, 000
66 | i78] 725] 75 738 36.88° | | 000 0.00
67 | 191| 77| 755 76.2. 3812, | | 000/ 000
68 | 195| 75 805 77.8. 38.88. |3C, 17| 55 083 008
69 | 1%0| 75! 76.5! 758° 37.88! 000 060
70 | 196/ 765/ 77 768 3838 | . | 000 000
71 | _181] 755 765  76.0 38.00_13C 12/ 35 0.25. 002
72 [ 8| 77i73s5i 752 362 [ T} 000, 000
73 | 180 76/ 73 745 37.25 000 0.0
74 | 186l 7350 735 735 3675 | [ 1 0.00, 000
[ 75 | 181] 75075 750 azso | | 0.00. _ 0.00
76| 188} 725{ 77 748 3738 | ! I 000 _ 000
77 | 189| 75.5{ 75. 752 37.62: |3C. 15 045, 0.4
78 | 177| 75{ 735 742 3712 ).00| 0.00| 0.00; 0.00; _0.00
791 7190|721 76 740 37.00° 0.00{ 0.00| 0.00! £ 0.00,  0.00
80 | 192| 77 77 770 3850 | | 0.00{ 0.00| 0.00 0.00. 000
Total | 3737 f H 1541 0151 ¢ | | 154251 0.1489

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posfion of Bruise {reter
chan) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume egquation), Vol-Bruise Volume in mis, E-Enargy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Appie joules, Ea-Energy Absorbed joules. Ek Carton-

Kinatic Energy ( mgh) joules, Top Br- Number of individual bruises on top ol apple, Bottom Br- Number of indiidual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93

100:7/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Apple 1Pl d I h | X 1Vall €E|jPL d | h 1 X | Vol E {|VBoEBot| AppleV|AppleE| iSummary |
61 | 0.00| 0.00! 0.00; | 0.00| 0.00 000 000 [Tray s :

62 0.00{ 0.00. 0.00{ | 0.00| 0.00 000 0.00| | Weight(kg)i _3.74
& 11~ Toool ocof aool | ooolocoi | oaeol eoof 1 . . f "
64 0.00. 0.00 0.00 B
65 | | 000 0.0 0.00f | i

66 | 0.00._0.000 0.00 Vol Total
67 000 0.00; 0.00f | | _ —— —
68 000 000; 00| 000| _[EaTop [ 015
69 000, 000, 000; | | : 000 000 iEaBottom | 000
70 000 0.00 000! | 0.00

7 10,00, 0.00: 0.00| | :

72 000 000 000! | | o=

7 0.00 0.00° 0.00!

74 0,00 0.00° 0.00

TS

%6 | T | i Tooo 000 000f

U T 0000 0,00 0000 —

L

7 )

80 |1

Total| |

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equabton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frul-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Applel Wt {|D1iD2[DAvi R . |Pi d | h | X |Vol| E| Pj d!h | X Vol E ||VTop] ETop
81 | 1es| 74! 72; 730  36. 50, ' 0.00| 0.00| 0.00 { 0.00. 0.00] 0.00 0.00.  0.00
82 | 195| 75 78 765 0.00| 0.00| 0.00 0.00; 0.00] 0.00 000 0.00
83 | 188 75.5] 74 74.8 0.00| 0.00| 0.00 0.00 ooo_o,pq 000, 0.00
84 | 183| 74.5| 72.5| 735! 36 0.00| 0.00| 0.00! | 0.00, 0.00
85 | 189| 74: 75( 745 937.25; | : 0 ] 0.00| 0.00| 0.00 | 0.00; 0.00
g6 | 179| 74! 755( 74.8 | 0.00 0.00| 0.00] | 000, 0.0
87 | 190f 755 78, 76. 5; ! 0.00f 0.00| 0.00| | 0.00! 0.0
88 | 192| 76; 76| 76.0; 38.00. 0.00| 0.00| 0.00] i 000 0.00
89 . 0.00{ 0.00| 0.00 000, 000
T80 0.00| 0.00} 0.00 0.0 0.00|
a1 ] 0.00| 0.00] 0.00{ I 000 0.00
92 i 0.00| 0.00] 0.00 | 000, _0.00
93 i 0.00| 0.00| 0.00 , 0.00.  0.00
o4 3875 || ] 000[0.00f 0.00] | T 000,000
95 | 195| 78 79 785 3925 | | 0.00| 0.00| 0.00 : 000 000
96 | 1%0| 75 76.5. 758 37.88 | ' 0.00] 0.00| 0.00 000 0.00
97 | 193] 76 735! 748 37.38 ! 0.00/ 0.00{ 0.00 000 0.00
98 178 74i 73.5 733 I_I_SE.BB' ‘ ODO 000|_000 Ofpaf__lo,ﬁil
T99 | 182 755! 74l 748 3738 | 0.00{ 0.00i 0.00 : 000 0.00
100 | 175| 77i 70, 73.5. 36.75 | ! | 0.00{ 0.00| 0.00] | 000 0.00
Total | 3752 i i ! 1 of o ! ! 0 0

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 7

Apple [Pl d : h i X !vo: E | IP| d | h | X | Vol E | IVBotiEBot| AppleV |Apple E| jSummary |

81 0.00/ 0.00. 0.00 0.00 0.00! 0.00i | 0.00{ 0.00 000{ 000| |Tray 5
82 0.00{ 0.00{ 0.00! | 0.00] 0.00 000|  0.00] |Waight(kg), 3.75
83 000 0.0 .00} § 0.001.0.00 ol L) N SO

% 000 0001 000! | 000! 0.00| | 000| ~o0o| Ivaiiep | 600
ko 0.00| 000 000, | 0.00| 0.00 000i 0,00 Vol Bottom

86 0.00! 0.00{ 0.00! | 0.00| 0.00 000! 0.00[ "|Vol Total

87 | 000] 0.00; 000} ["0.00] 0.00| {000 0,00

88 0.00| 0.00: 0.00; | 0.00| 0.00 000l 000| [EaTop 0.00
89 3 .9.001 0.00{ 0.00 | 000; 0001 } _000| 000 iEaBattom! 0.00
%0 000! 0.00; 0.00: | 0.00| 0.00 000{ _ 0.00| 'Ea Total 0.00
_91 000| 000 0007 | 0.00] 0.00[ | 000{ 000 |

o2 | ]| ] 000 000 000 } 000|000 | 000 "~ 000| !Carton

93 0.00! 0.00! 0.00. | 0,00 0.00| | 000/ 0.00| :Weight(kg) 18.56
ol 000 & o000l 0,00

os 0} 00, 000 | 000l 000l | 0ol ooo| Voiten | 1420
96 O e . ANLCRNRES S -— T ! o.w -y 6 92
20 O I 000 {Vol Total | 21.22
o 000 i o000l oool | T
013 000 000 0.00 : 080 000i 000l ‘EaTop | 138
100 | | 0.00. 0.00: 0.00 ouolouu 0.00, | 0.00 0.00 000/ 0.00| EaBotom | 067
Total | i i o o 0o ol o 0! o' iEaTotal ! 2.05

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom ol Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brulsing Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- b of individual bruises on b of apple, Br Frult-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Applel Wt | D1 [D2iDAvi R ; |P! d | h | X |Vol|E | Pl d | h it XiVol|lE | |VTop|ETop
1 | T1e7| 77( 76 765  3s2s' |18 17l 5| 0.96| 0.75| 0.08 P 0.00; 0.00| 0.00 075] 0.8
2 | 194] 79! 745 768 3838 [1B. 16| 5| 0.84] 0.66] 0.07 0.00! 0.00| 0.00 066 007
3 | 183] 7750 78 ?s,g;ll__ss,;@L_ 0.00{ 0.00| 0.00 000 0.00{ 0.00] | 000 0.0
4 | 183 76|72 740, 37.00° 0.00| 0.00{ 0.00 0.00, 0.00| 0.00 0.00;  0.00

5 | 195 735! 75 7427 37.12, 1C. 15| 35 077| 040] 0.08| | 1 1000, 0.00{ 000, | ~040; 004
6 'M ?38 36 88 0.00{ 0.00| 0.00 CIDD 0.00{ 0.00 0.00! 0.00
7 o). |9:00; 0.00{ 0.00 i 000 0.00| 0.00 0.00: _ 0.00

U | 74j 740 “|2a" 13| " 3| 0.58| 0.25[ 0.03 0.00! 0.00| 0.00 025 0.3

9 | 17| 75[ 76 755 3775  l2c. 10| 3] 033] 0.15] 002 000, 0.00| 0.00| | 015 002
10 183 73i ?5' ?45 . 37.25¢ 0.00/ 0.00| 0.00 0.00! 0.00
11 | 176] 765! 72 742 37.12 1 000 0.00| 0.00] | 0.00 0.0
12 | 190 75 75 750, 3750 000 000/ 000] | 074 _ 008
13 11| 775! 7751 7757 38.75 | 5 1.06 0.85| 0.09] 114 013
|| 77 730 850 | 00, 0.00{ 000 | 000, 000
15 | 182 73 74 735 36.75. . 000" 0.00! 0.00 0.00  0.00

_16 175 3451 ?4 ?42 3? 1?. QOQ__EOQ 0.00 o 0._25_5_____ 0.03
17 £ 0.00 0.00] 0.00 000 _ 000
18 | 000, 000] 000] | 040, 00
19 3 { 0.00. 0.00{ 0.00 000 0.00
20 3| 69.5! 76' 72.8. i 0.00° 0.00| 0.00 1.19. 013

Total | 3708 T | 085! 009/ | 59432 0.6589

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules. V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinatic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of truit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Apple 1Pl d | b & L VBotiEBot| AppleV |Apple €| !Summary |
1 0.00| 0.00 075 008l [Tray 1 !
2 0.66] _ 0.07| !Waeight(kg); _3.71
N J L R S
4 000 0.0 Vol Top 5.94
RN 040 0.04] |Vol Bottom 10.10
s | isc 100 0.11] |vol Total | 16.04
zd S 1 ot OOk OO LB
8 | isc 193] 021| EaTop 066
9 i 015 _ 0.02( !EaBotiom: 1.12
10 | Isc 1.24|  0.14] [EaTotal 1.78
11 | 58 IE_F 084 0.09 :
0 0 ) b 0.74] 008 iTopBr |
13 | isc i
341 5e -
LR i
6 1 i5C B
17 |1
18 | ! :
19 ;
20 | isC{ 16 5 089 067 uor i
Total| ! i i P 10.1] 1.2 i

WW-Welght grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth ol Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea- Enug'r Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual b on ol apple, Br Fruit-Number
of Iruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Apple Wi | D1 iD2 DAV dih | xIva]ELIPI dthiX]iVi]E]
21 | 179| 75 735 742 0.00{ 0.00{ 000; | | i 0.00. 0.0} 0.00
“22 | 18a] 74, 78 760 000! 0.00{ 000 = ¢
23 | 181] 74 0.00| 0.00] 0.00
24 | 192 745 0.00| 0.00] 0.00
25 | 179} 765 200 31 1.a5) .08 O4)
S S s & 5 il
27 | 178| 74 _ 36. 0.00{ 0.00{ 0.00{ |
28 | 183| 71| 765 738 36.8¢ 17{__ 5| 0.99| 0.76| 0.08
29 | 476l TS, 75| 750, 37.80; (3. 18 .81 0861 0531 006 5
30 | 181|711l 785 748° 37.38] | ! 0.00| 0.00! 0.00 ;
31 | 180| 745 725! 735 36.75 : 0.00| 0.00! 0.00
i i
21111 0.80] 0104 § .90,
0.00' 0.00; 0.00 0.001 00 0.00
.0.001 9.001 000 __000: 0.00
0.00{ 0.00{ 0.00 0.00. 0.00; 0.00| | 000 0.00
4] 0.73| 0.46 0.05 000 0.00; 0.00[ | 046 0.05
L5 28 4| 05| 0.40| 0.04 000; 0.00! | 040; 004
40 | 176 725! 74 732 3662 | 0.00! 0.00| 0.00 ;0,00 0.00] 0.00 000 0.00
Total | 3647 i : | 4701 052 i i 0 0O | 47036 05215

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray}, D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Botiom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93
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100:8/3
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8
Apple Pi d h Pl d h V Bot Apple E| {Summary
i e e :_
22 0.00| {Weight(kg)i 3.65
23 T T
AR 000 o o 00l 000l Vel Top | 470
25 4B; 13. 45 0. 0.16] ;Vol Bottom.  0.39
~gzd- _g o o e S
27 0.
i _9.
0.
o
P (L, SRORUER o L AL L ) i O S " K : ;"0,58 e
_10.00{ 000 " 090 0.
: _1000i 000|
IIIIIIIIII | oo i 0.00;, 0.00! |
1 000i 000 000 | 0.00! 000 |~ 0.00i 000!
.__._.000 000 000 | | | | 000i 000 000! [0.00, 0.00[ : 046/ 005 b
000 i000; ! 040] o004 ; !
0.00; 0 i 000} 000 i 1
Total| | . 5.0932! 0.5647! ' !

W1i-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (rafer
charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Viol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number

of truit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Applel Wi | D1 D2 (DAv R ' |Pi d
“a1 | 177| 745] 74! 742
42 | 195! 765 74, 75.2;
85| 74 735! 738
182| 73] 74, 735
191} 75.5; 78; 76.8.
46 | 186] 75 73

ls by i

VTop : ETop

15

algis
g

49 1. 2781, 7 743
50 | 195| 775! 76.5

52 [Tvea) 7880 77, 7
53 | 187/ 755! 73

785 735
735: 785
76! 76.5
805i 74 77.2: 38.62 ! .00}
7351 75 742 37.12, 0.00{ 0.00) 0.00 [ 000 000 0.00 . 0.00
735 77.5: 755 37.75 _ 0.00/ 0.00{ 0.00 @ - 000 0.00] 0.00 0.00, _ 0.00
i i i i 1.04f 0.12¢ i i i " 0.151 0.02] | 1.1905! 0.1320

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer

char) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Yolume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy | mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Apple | Pl d | h pld _1_|[VEotlEBot| ApploV |Apple E| iSummary | .
41 0.00| 0.00 000 000 {Tray3 |
42 0.00] 0.00 0.00| _ 0.00{ !Weight(kg)! 3.76

43 | 0.00{ 0.00 000 000 |

44 6A 18! 55 4A 1.24] 0.14 1.82]  0.20{ Vol Top _ 1.19
20 T _0.00] 000 Vol Bottom 178
46 5A. 14 ) 0.40;  0.04; |Vol Total 297
AL B o, i 0.00| 0.00; 0.00; | O. 00| | 000, 000 !
48 | | : 0.00|  0.00 op | 013

49 [ jaa 10 __015{ 002| iEaBotom| 020
50 i : 000 000| 'EaTotal ! 0.3

51 | ool ool i ¢
N e o081 007 TopBr | "3

I | 0.00
54 L O et i o o o-m TE
55 | | ' 00| 0.00| | o000
.o 0 O S i 00| 0.00) : 0.00
57 0] 0.00] | 000l
58 000[ ; 000!

59 0.0 goo‘

60 0.00 0.00 c i

Total| | 1.?8 0.20! | 2.97391 0.3297] f

W1-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
charl) d-Depth ol Bruise mm, h-Height of Bruise mm, X-demved (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apﬂo rnls, Aoﬁe E-Total Energy Absorbed in Brulsing Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of brui on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Appiel Wi [D1]D2[DAV| R | [P1 d [ h | X [Vol[ E] [P d i h_ VTop | ETop
61 | 185 741 72 730 3850’ 0.00| 000 0.00f I 1 ! 0.00]  0.00
62 | 188] 775! 71.5] 745 37.25 0.00| 0.00| 0.00 0.00. _ 0.00
63 | 185| 755[ 71.5{ 735, 36.75 0.00| 0.00{ 0.00 ] 0.00] _ 0.00
64 | 195| 735] 76 748! 37.38 0.00{ 0.00| 0.00 i 0.00_ 0.0
65 | 182| 755 735/ 745] 37.25 0.00} 0.00] 000} | ! 0.00| 000
66 | 186 76.5! 70.5; 735! 36.75, 0.00{ 0.00 0.00{ | | 0.00; _ 0.00
67 | 186 75.5] 75.5] 755 37.75. 10.00| 0.00| 0.00 | ; 0.00: 0.0 0.00i  0.00
68 | 192| 745! 77.5 76.0. 38.00 0.00| 0.00 0.00| | ' 0.00 0.00| 0. 000 0.00
69 | 178] 72 ' 13| 4| 059/ 034f 004] | | | 0.34] 004
70 | 176|727 0.00| 0.00| 0.00 0.00, _ 0.00
7 0.00| 0.00 0.00} ! 0,00, 0.00] 0. 000, 0.0
72 0.00{ 0.00 0.00] T T o, 000 000
73 0.00} 0.00} 0.00{ i 000 0.00
74 14 4loesfoswlooq | [ 1 1000 00 040 004
75 - 000 000
76 { Pt 0.00! 0.0
-2 : i' S o
78 0.00| 0.00| 0.00 000, _ 000
79| : RiE 0.00{ 0.00| 0.00 X 0.00_ 0.0
80 | 192] 78 765 772 3862 | | 0.00{ 0.00{ 0.00f i { T | 000 0.00]0. 0.00, 000
Total | 3728 T f i 074 0080 - -' 0.7404_0.0821

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinatic Enargy ( mgh) Joules, Top Br- Number of individual bruises on top of apple, Bottomn Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:8/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Apple 1P| d | h Plafh | ®: _Vol E | _|VBollEBot| Apple V |Apple €| iSummary | |
61 0.00| 0.00 000/ 000| |Tray 4

62 0.00| 0.00 0.00| 000| |Weight(kg)! 3.73

63 10.00] 0.00 000 000

64 1 0.00{ 0.00 0.00|  0.00{ |Vol Top 0.74

65 | : | ! io000i000000f | | | 0.00| 0.00 000/ 0.00| [Vol Bottom 0.00

66 i | 0.00} 0.00 0.00{ 0.00 Vol Total | 0.74
&7 ; 1000[ 000 | " 000l 0.0

68 ! 0.00{ 0.00 0.00| 0.00

69 0.00| 0.00 034] 004

70 0.00| 0.00 000, 0.0

7 000} 0.00] | 000 000

72 0.00| 0.00 000| 000 {TopBr | | 2
KO 000, 00| |~ 000| ~0.00| Botom &1 { 0

74 | | 0.00{ 0.00 040, 0.04| |Br Fruit 2
75 ). 000’ 0. 0.00| 0.00} | 000, 000

76 0.00, 0.00' 0.00 0.00| 0.00 000, 0.00
77 0.00. 0.00 0.00 0.00| 0.00 | 0.00; 000 Carton |
LA .. 000 000 000l T |° 000| 000; | 000/ 000 iTopBr i _ 2

79 0,00 0.00: 0.00] 0.00| 0.00 000, 000! iBotomBr|i 13
80 | 0.00 0.00 0.00] 0.00| 0.00 000/ 000 [BrFrit ; 28
Total| | : i 0 o oi ol | 0.7404! 0.0821 : |

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equabon), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Voluma Bottom of Apple mis, E Bol-Energy Absorbad Botiom of
Apple joules, Apple V-Tolal Bruise Vohuma on Apcllo mls. A.pph E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- b of indi bruises on top of apple, Bottom Br- N of individual bruises on bottom of apple, Br Fruit-Number
of trult with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8

Apple] Wt 1 D1jD2 DAv; R g X Nl ] ELIEId N =

81 | 175] 74! 74 740 37001 | 0.00; 0.00j 0.00f | 1 | 0.00,

82 | 193] 75 775 76.2. 38120 | 0.00{ 0.00; 0.00 ir 0.00|

83 | 10| 77, 74 755 _37.75; . __|o0ojooofoool | i 0.00

B4 | 193] 79 76 775 3875 | | 00o| 0.00f 000{ | | ¢ 0.00

85 | 195/ 765 795 780, 39.00. | | 00| 0.00{ 000 | | 0.00

g6 | 180 71i 755" 732] 36.62; 0.00{ 0.00| 000 ; ! | 0.00 .

87 | 183; 745 72 732] 3662, | | 1 000f 000 000} ;| 0.00 0.00
88 | 188| 74, 765 752 3762 | | 0.00} 0.00] 0.00| | | 0.00 ,

89 | 179| 735, 72 728 3638 | 000 0.00[ 000 | | | 000, 0.00 0.00 . o.0¢
g0 | 195 775 755/ 76.5 38.25 i 0.00| 0.00| 0.00! i i ' 0.00; 0.00! 0.00

o1 | 194] 75 76 755 3775 0.00| 0.00! 0.00! i 0.00' ooo_*_pgo‘i 000 0.00
92 | 194] 77, 77, 770. 3850, | | 000 000,000, | 000 000
93 | 195, 775! 745 760 3800 | 00| 000 000, 000 000 000, | 000 000
94 | 195 7457 795 770 3850 | | 0.00] 0.00 cfooi__ P 0.00| 0.00] | 000 000
95 | 183 74 745 742 3712 ; 0.00! 0.00] ' * 0.00| 0.00] 000 0.00
% | 17 75 73 0. | . [...|000: 000 0 0.00 000] [ 000 000
o7 | 194| 725] 77 748, 3738 | 0.00| 0.00 - 0.00{ 000( | 000 000
98 | 1%0| 77, 76 765 3825 | 0.00{ 0.00| 0.00! .00 0.00[ 000/ | 000 000
99 | 174l 7l 75 73.0. 36.50: i 0.00| 0.00{ 0.00] i {1000 0.00] 0.00 0.00. 000
100 | 1921 75 745 748 3738 0.00| 0.00| 0.00 | 0.000 0.00{ 0.00, [ 000 000
Total | 3769 i : o o i+ al o 0 0

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reter
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottorn Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93

100:8/9
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 8
Apple | P Pla | h | X |Vvotl E ! |VBotEBot| AppleV|AppleE| iSummary
81 0.00] 0.00: 0.00 | 0.00} 0.00 000 000| !Tray 5
82 0.00; 0.00. 0.00! | 0.00] 0.00 0.00| 0.00] {Weightkg)l 3.77
83 0.00{ 0.00; 0.00j | 0.00| 0.00 0.00]  0.00 —
B4 0.00| 000: 0.00. | 0.00| 0.00 0.00/  0.00| Vel Top 0.00
85 | 000 0.00 000, | 000| 0.00 000 0.00] Vol Bottom_ 0.00
86 0.00{ 0.00, 0.00 | 0.00| 0.00 0.00{  0.00| Vol Total | 0.0
87 0.00{ 0.00: 0.00 | 0.00] 0.00 o00r 000l & e s
88 000} 0,00/ 000 | 0.00] 0.00 000, 000 [EaTop | 000
89 | 000l 0.00 "0.00] | 0.00| 0.00 | 000 0.0 :EaBotiom: 0.00
%0 000} 0.00 0.00 | 000 0.00 0.00( 0.00{ iEa Total 0.00
N }.8.001:0.00: 0.00; | 0001 000[ | OO0\ 000: 3 . . .1
1N ___ | 0.00{ 0.00: 0.00, | 0.00{ 0.00] ! 0.0 noo! _iCarton |
TN 0.00{ 0.00 000;_| 0.00| 0.00 0.00| _ 0.00 IW&QI_\(_(LQ}_' 18.61
o4 | ! | i {000j | 0.00{ 0.00 000. |0.00; 0.00[ ! om| " oo00 | ;
95 [ ] i . 0.00 0.00 0.00 ; 0.00! 0.00: o‘c_o _0.00| 0.00 000 000, VolTop | 12.58
K i 1000 000 000 o 000 0.00. 000 | 0.00{ 0.00] | 0.00] 000! Vol Bottom  12.27
i 0.00; 0.00 0.00 | 0.00/ 0.00 0.00’ {000 ;Vol Total | 24.85
i . L 10,00} 0.00; 0.00, | 0.00{ 0.00| . 0.00] 000 B
ooo! 000 000 _| 0.00! 0.00 000 000! ‘EaTop_ | 139
0.00{ 0.00' 0.00 | 0.00| 0.00 000, 000 :EaBottom | 136
“ﬂ““a o ol o | 0 0 'EaTotal | 275

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules. Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of frult with one or more bruises. 26 10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

App WA 1D | D2]D Avi R 1 IPi d | h | X |Vol|] EJIP{ d ih
17| T196] 745! 78 762' 3812 [1B_ 19] 6.5 1.20| 1.26| 0.14 i
2 | 196| 755] 77.5; 76.5, 38.25. (1A 15| 5/ 0.74] 0.58| 0.06| ! | ,
3 | 182| 79 73 760 '- 1.08] 0.85{ 009 | | 0.85] 0.09
4 | 192 77 765! 768 0.00| 0.00{ 0.00{ | | 000 000
5_| 176] 745 795; 77. 3| 0.39; 0.16] 0.02 L
"6 | 185 735 77.5; 0.00{ 0.00| 0.00 0.00. 0.0
7_| 188 73, 78 75.5 1031 080 0.09 " 080 . 00
8 | 188] 745 77: 0.00| 0.00 0.00 000, 0.00
9 | 191| 71.5; 74.5, 0.58} 0.39| 0.04 039 004
10 | 190! 76.5] 76.5| 7 0.00{ 0.00| 0.00 0.00, 0.0
11 | 188] 745 75.5: “0.00{ 0.00| 0.00 000 0,00
Xe LIS, 98 Teh; 748 ML _HG. S9A] A71 08 Oae 00 | |04 005
13 195 B 755! ?88 3333 1B 215! 7.5 1.54{ 1.91| 0.21 1.91! 0.21
14 | 179 ?45 71.5) 730 %50, | | 0.00[ 0.00| 0.00 000! 0.00] 0.00] | 0.0 0.00
15 | 1es| 76.5' 77.5. 770 3850 |3C’ 11/ 3| 0.39] 0.18{ 0.02 | 018 o002
16 | 177] 73, 73 7300 3650 | 0.00| 0.00| 0.00 10,00 000} 000( | 000 000
17 | 195| _ 79. 74 765 3825 | | 0.00| 0.00| 0.00 : 0.00' 0.00] 0.00 000, 000
18 | 195 76! 75 755 37.75 |3B. 185 6.5 1.15] 1.20| 0.13 [ 0.00; 0.00] 0.00| | 120 013
19 | 186| 75.5, 77.5] 765 3825 | 0.00{ 0.00] 0.00 "0.00 000i 000 | 000 0.0
20 182| 76.5: 70.5 ?352_ 36.75 |2B 185! 6.5 1.18 1.20f 0.13 i i 0.00: 0.00_:100 1.20: 013
Total | 37501 ] ! - 8.97| 0.99 i i © 0 ol | 89707 0.9945

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruisea mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:91

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

Apple [P| d | h |Pld | h | X | Vol i E | |VBotlEBot| AppleV|AppleE| |Summary |

1 0.00| 0.00! 0.0 | 0.00| 0.00 1.26]  0.14 [Tray 1

2 0.00} 0.00; 0.00 0.00| 0.00 0.58 _H__B.Q_E_ Waight(kg): 3.75
B o A 0.00f 0.00; 0.00! | 0.00} 0.00; : 085 009

4 58/ 20, & 0.00! 0.00i 0.00; | 0.88| 0.10 088/ 0.10 [VolTop | 8.97
5 0.00! 0.00; 0.00{ | 0.00| 0.00 0.18]  0.02] Vol Bottom  7.83|
"6 | i |1 1000, 000; 000 | | 0.00| 0.00; 0.00; | 0.00| 0.00 | 000l 0.00| iVol Total | 16.80
8 .00 0.00{ 0.00 000, 000| iEaTop 0.99
o {1 | i__ 'oo0o 000 000 | _ 0.00[ 0.00{ | 039 004 iEaBottom 087
10 | “iscl 1851 5 1.14: 090 “0.10] 0.90| 0.10 090, 0.10| iEaToal | 1.86
11 [ 5Bl 18 47 1.10. 069 008 0.69] 0.08 069/ o008 |

B (e 000| 0.00 | 042, 005 TopBr

13 | isal 25 2.46| 027 437| 048] iBot

14 | ise| 220 571700 136, 0.45| | 1.36] 0.15 5|18

15 0.00} 0.00

R ) | S 0.00| 0.00f ;

7T i L _0.00{ 0.00

sl jeel w3 - 054] 006/ 1 _

19 | :5B 099 0.11]

20 | | 0.0, _ut_)o__goo! 0.00} 0.00{_ 20, 0. .

Total| : 1 783 087] | | 7830 0.871 | 16.8021 1.8627 i
Wi-Weight grams, D 1-Di mm (haight in tray), D2-D mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler

chan) d-Depth of Bruise mm, h-Height of Bruise mm, X -demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, Bofttom Br- b ol individual brui on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 26 10.83
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Apple Data, Bruise Analysis

and Energy Absorbed in Bruising Count 100 Carton 9

Applel Wi | D1 D2 DAv, R - |P
“217 | eej 7250 78, 752 3762 |
22 | 1781 73 705 718 3588 |20,
23 | 12 “i?f'_n's\ 752 3762,

24 | 188 735 785 760 3801

25 | 190 72! 805- 762 238.120

26 | 189] 74! 78, 760 3800
T27 | 187 ?4'5. 785 765 “3s25

28 | 177| 745] 721 732 3662, |3
20 | 182) 77 745 758 37.88 |2
"30 | 179] 735! 745 740 37.00
T31 | 1e5] 735 78 758 3788 _
- wgl 735, 72 728 3638

a3 | “75. 775 7620 3812

| h | X | Vol | E
! i 0.00! 000| 000! i
i 0.59] 0255 003 :

| 0.00| um] 0.00f

_ nou'om’noo'
! 0.00] noo;uum P

i 0.00i 0.00] 0.00]

000 oom oooi

000 0.00i 0.00!

0.00; 0.00 000!
1
q_?g‘ou 0.04]

i 0.97] 0.68 ooai
0.00{ 0.00. 0.00 _

7’75 77.2
?d.S ?4.3

862 |
_37.38;

785 762 38.12

78.5 740. 37.00_ i3C_

'000 UOOr 000

"? 1.331 152, 017
: 0.00; ooo 0.00/
_ooo 0.00i n_ucﬂ

; 0.00! uom ‘ool

7000 000] 000] |

1000 000] ooo!
| 0,00 0001 ocoi |04

7] 5'5‘ 0.99] 1.02; 01|
| !aoo 000; 0.00]

000 000 0.00!

75 755 3775 |38 _ 13 2 0.56] “0.18| 002
77 73 750 3150 l__:_‘— 0.00; 0.00; 000 .o_oo [0.00! 000,
a0 183 77 735 752 3762 I3C__16__ 5. 0.86 067 007 | - 000 000! 0.0/ |__067 007
Total | 37061 R o N N N % Y 0 o | 471677 05229

Wi-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy { mgh] joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on battom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93

100:9/3

Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 100 Carton 9

Apple [PT d T h t X Vo[ E | TP[ d [ h T X [Voili E  |VBolEBol AppleV [AppieEl
21 1 0.00 000! 0.00 0.00; 0.00; 0.00; | 0.00{ 0.00 0.00|  000| 3
1 0,00/ 0.00. 0.00 | 0.76] 0.08 102|011 -Wa\ght(kg) a.71|
1000/ 0007 0.00] T0.00[ 00| [ "0.00] 000}
0.00! 0.00: 0.00_ | 0.00{ 0.00| | 000 000 vm Top i 472
| 0.00 0.0 0.00] | 0.00| 0.00 000, 0.00| |Vol Bottom _ 3.23
| 000’ 0.00' 0.00; | 0.00| 0.00 000 000, !Vol Total | 7.84
’ | 0.00} 0.00, 0.00° | 0.00] 0.00] | 000] 000 . i
000! 0.00 0,00 | 039] 004| | 080| 009 iEaTop | 082
0.00; 0.00¢ 0.00; | 0.00 0.0 | _ _ossl’ 008 036
ooo, 0.00 0.00; 088 0.11 0.88
_ 1 000} 000 0.00 1000|000 !
_ 5 oss 051-. ; 000;000 000 __051) 006 :TopBr 6
5 074 058 | | 000! 0.00. 0.00. 210, 023 iBottomBr! 4
| 0.00i 0.00 0.00 000, 000
10,00, 0.00. 000 _| ¥ 000 000
i "0.00] 0.00; 0.00 2 o11] :
000 0.00 0.00 1000 000 000 } o000 000 | o000l
13 000 000 000 | | 1 Eooo 000 000, | 0.00j 0.00[ | 0.8, 002 . _
L 000 000" 0.00; i 0.00: 0.00 0.00; : 0.00; 000 | 000 oooj_-‘__’__
40 | ¢ i . 0.00 0.00 0.00 i 0.00; 0.00 000! |000j 000 ; 067 o007 i i
Totali | i T 323 036 ‘0 o 323 036l ' 79434] 088061 i

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise \Folum on Appla mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- »

of

of truit with one or more bruises. 26 10.93

on top of apple, Bott

Br-N

of inds

| bruises on bottom of apple, Br Frut-Number
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

wi [D1[D2fDAvi R | |Pj d [ h | X |Vol| EJIP| d ' hiXiVol|lE] |VTop|ETop
“1g2| 74 77| 755  37.75! 0.00} 0.00{ 0.00 0.00. 000
194| 76.5 79 77.8 38.88; 0.00; 0.00} 0.82;  0.09
191] 76, 745 75.2; 37.62 0.00; 0.00/ 0.0
182| 76! 78, 77.0. 38.50 0.00. 0.00. 000
187] 73.5; 771 75.2; 37.62. 10001 000} .90
B T e e
194] 78, 77.5] 0.00! 0.00! 0.00 000! 000
y95| 77.5. 755| 765! 00 0.0 0.00! 0.00! 0.00 0.00, 000
184| 775! 73 3| 0.57| 0.34] 0.0 000 0.00{ 0.00] | 034 o004
175|761 735 3 0.00; 0.00{ 0.00 000, 0.00
191] 74 0.00' 0.00] 0.00 000 0.00
190! 74 oao ooo 000 | 053 006

189| 765! 1

| 0.00' 0.00: 0.00 000 0.00
: ! 0l 0 | 3.1865' 0.3533

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frult-Number
of frult with one or more bruises. 26 10.93

100:9/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

Apple |P| d h X Vo i E Pl d h | X | Vol | E V Bot|E Bot| Apple V [Apple E| |Summary
0.00{ 0.00: 0.00i | 0.00{ 0.00| | 000 0.0 |Tray 3
0.00{ 0.00] 0.00| | 0.00| 0.00 082] 0.0 | Weight(kg); _3.74
0.00; 0.00 0.000 | 0.001,0.00 s L
|0.00; 0.00! 0.00! | 0.00| 0.00 0.00, _ 0.00| |Vol Top 319
.| 000{ 000 000 | 0.00] 0.00| | 000 ~000| !Vol Bottom! 000

0.00{ 0.00| 0.00! | 0.00 0.00 000 0.0 Ivol Total | 3.19
200 0.00: 0001 1 0908 0.00; |

55 1000 0.00: 0.00
56 0.00; 0.00: 0.00
57 0.001 0.00' 0.00
: 0.00: 0.00. 0.00
59 | { 0.00. 0.00' 0.00
60 i 0.00: 0.00: 0.00
Total P i 0f 0

Wi-Weight grams, D 1-Diameter mm (height In tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radus mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (reter Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple 'oulu Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of i bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:9/6
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

Applel Wi |D1|D2iDAv: R I |Pl d | h | X |Vol| E | IPl d| h{X]|Vo]E | |VTop| ETop
61 | 185] 74| 755! 74.8] 37.38 0.00{ 0.00] 0.00| | 0.00. 0.00| 0.00 000, 0.00
62 | 181 76.5, 735, 750, 37.50 0.00{ 0.00| 0.00 0.00; 0.00] 0.00 0.00 _ 0.00
63 | 177] 73| 735 7321 36.62 0.00| 0.00] 0.00 0.00; 0.00] 0.00 0.00 0.0
64 | 178| 725 0.00 0.00| 0.00 0.00 0.00_  0.00
65 | 185| 76/ 75 75.5; 3?.;5;_ '0.00{ 0.00{ 0.00] | | 0.00! 0.00. 0.00
AR e T g e S0t
67 | 195/ 765 74 75.2] 37.62 | 0.00} 0.00! 0.00] ; 0.00; 0. 0.00. 0.00
68 | 189 74 78. ?aoi 38.00 0.00{ 0.00} 0.00! | 0.00{ C 0

69 | 187 0.00{ 0.0/ 0.00 _

e iy Frops

71 | 178 B 0.001 0.00] 0,00

72 | 175 725 75.'5;4.0__3?.66; | 0.00/ 0.00! 0.0} :

3 [1es 705 745 755 3178 | | 00l 000! oool T

74§ 87| 3s: 36750 | 1 1 0.00{ 000{ 000} ' | ~{ -

757|195 000, 0.00; 000} | ‘|

76_| 195 81| 755 12 0.00{ 0.00{ 000 | ;i i i

77 | 177] 725, 75.5 740 37.00: 0.00| 0.00{ 0.0} i ; i

78 | 182 74.5] 75.5_ 750 37.50, 0.00 0.00[ 0.00; i i
79 | 183| 71.5] 7857 750 37.50 0.00! 0.00| 0.00{ : 0.00  0.00
80 | 184 7?'. 73] 750 37.50 | 0.00! 0.00} 0.00! | 0.00i  0.00
Total | 3703 ] i ' ; i | n- 0j i i o o 0 0

Wt-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:9/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

7] Pl @ [h [ X [Voi | E | [VBolEBo Appie V|Apple E| |Summary |
4A 0.00{ 0.00: 0.00! | 0.64| 007| | 064] 007 [Tray 4
4A 0.00 0.00: 0.00] [ 0.15[ 0.02 0.15] _ 0.02| | Weight(kg). _3.70
_| 000} 0.00{ 0.00, 000 000
0.00! 0. 0.00; 0.0
0.00 000/ 0.0
i L g
e | 000 _..000} 000
__| 000! 0.00. 0.00 _ 000 jEaT,
0.00{ 0. ~000] 0.00| E
0.00| 0.00| 000
0.00 0.00]  0.00
| 0.00] “0.00/ _ 0.00
_000f 000] _ 0.00
0.00{ 0. 0.00| 0.0
| 000/ o _000| 000
O‘Uu o - e - D-Fm e n’_:’m s awn; ) smimp snmeran,
0.00; 0.00; _i__000; 000! iCarton_
“gpn 5 1" o000/ o000 iBottomBri 13
3 | 0.00; ¢ 000, 000 iBrFruit | 31
Total| 1 i 0.7846! 0.0870! | !

Wh-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray). D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed lop of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mls Apple E-Total Energy Absorbed in Brulsing Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinatic Energy ( mgh) joules. Top Br- Number of | bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more bruises. 26 10.93

100:9/8
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

Apple) Wi | D11D2DAv: R : [Pl d | h] X |Vol|E| P/ d | h VTop | ETop
"8t | 186] 73 75 740  37.00! 0.00| 0.00] 0.00| 000 _ 000
192| 76 ?55{’?55 37.88 0.00{ 0.00] 0.00 0.000 0.0
"83 | 191|715, 765 740, 37.00; 0.00| 0.00| 0.00 000! 000
"84 | 192|765 79, 778 _38.88; 0.00| 0.00/ 0.00 0.00; 0.0
"85 | 185| 725] 755 740 3700: | | | | 0.00| 0.00{ 000 | ~ 000! 0.
ST s i e aol st
87 | 182| 755] 755, 755 37.75, “0.00 0.00] 0.00
‘88 | 192| 765; 75 758 37.88! 0.00| 0.00{ 0.00
8o | 189| 78 765, 77.2 3862 —_|"0.00| 0.00] 0.00 _ \
90 | 195| 765! 75 758 37.88 0.00| 0.00| 0.00 " 0.00. ooo 0.00| |
76. 738 36.88; | | 0.00{ 0.00! 0.00 0,00 0.00| 0.00
.76 750 3750 | T 171 0.00{ 0.00' 0.00 ... 000 000} 000 -
_7i720 36000 | 0.0 000 0.00; 0,00 000; 0.00
73,738 3688 | : |  |ooof 000j 000 | : | 000/ ooofaoo
74 738 36.88_ 000{ 000! 000l . | 1000 000} 0.00 | i
7376 745 3725, 0.00| 0.00] 0.00| i i 0.00. 0.00] 0.00
e 0.00{ 0.00{ 000 i i 0.00_0.00) 0.00

0001 0.00| 000

_ 0.00; 0.00| 0.00
Total ! 3721 i i 0 0O

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93

100:9/9

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 9

Apple (Pl d i h Pl.a . h | X | Vo € | [VBolEBot| AppleV|AppleE| i{Summary |
81 0.00! 0.00i 0.00{ | 0.00| 0.00 0.00i _000| |Tray 5 |

82 0.00| 0.00; 0.00{ | 0.00{ 0.00 0.00| _ 0.00] |Weighi(kg): 3.72
83 0.00; 0.00; 0.00] ] 0.00] 0.00] | 0001 000 ...

84 0.00| 0.00' 000i | 0.0 0.00 000 000| VolTop | 000
85 o000 000 000 | | K "] 0.00| 0.00 0.00/ _0.00| |Vol Bottom;, 0.00
o R s Wit v B B B B S el B o s Gl e i
L1 i OO ol 0.00} 000} | .000] 000

88 | ) 0.00/ 0.00 000

89 | ; "|000] 0.00| T 0.0}

90 | g 0.00j 0.00| ; 000!

91 i 0.00{ 0.00| i 0001 ! ,

92 i 1 000| 0.00| | 000! o000 iCarton |
93 0 000 0.00| Weightkg)' 18.62
94 ... 000 000 000 | - .. 1000 000" 000’ 000 0.00] ! 000l o001 T

95 5 _000|_ivoiTop ! 1687
% | ! 0.00] :Vol Botlom 11.84
97 | i 0| 0.00] ! _ 000} Vol Total | 2872
%8 : 0.00; 0.00. 0.00; | 0.00| 0.00] | 0.00| !

i 0.00; 0.00. 0.00: | 0.00| 0.00{ | __000| ‘EaTop ' 1.7
100 ¢ 0.00} 0.00 0.00; | 0.00| 0.00| 0.00| :EaBottom | 1.31|
Total | | ! {70 o o o ! o EaTotal | 3.8

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Voluma equation), Vol-Bruise Volume In mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on b of apple, Br Frut-Number
of frull with one or more bruises. 26 10.93

100:9/10
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Applel Wt [D11D2 DAV R | E | |VTop i ETop
T4 178l 7a5] 75 748 3738 000/ | 010. 001
2 | 182] 73| 755 742 3742, 0| 0.00 000 000
3 7 - 37.78) : 000 000/ | 000 000
a | 195| 78l 75 765 3s2s | | | oooloocojoool | | ' o000 000l 000f | 000: 000
5 | 181 74 725 732 3662 |IC. 18/ 0. [ 1 1000000 000 | 05 010
6 | 183 735 75 742 3792 | | 1000'9.0q oo0i i i | 0.00' 0.00| 000| | 000  0.00
7 (175 73, 72 725 3625 | i | | 0.00| 0.00| 0.00 000/ 0.00 0.00( | 000 0.0
"8 [ 194 78] 715' 748 3738 0.00| 0.00| 0.00 0.00, 0.00{ 0.00 0.00, _ 0.00
5 | 176| 765] 705, 735{ 36757 '0.00| 0.00| 0.00 0,00, 0.00{ 0.00
10 | T1e2| 0.00{ 0.00| 0.00 i 000 0.00| 0.00
11 3C__ 16, 5| 0.85( 0.66| 0.07| ' 0.00. 0.00| 0.00
2| 1% 7 5'5"”}"58'"' 3?55'_ ; 0.00] 0.00| 000 | ' | 000 0.00| 0.00|
13 | 104l 7357 755 745 3725 (1B 19 5 123} 0.96| 0.11] 3Ci 12, 35 049: 025 003

14 | 186 iz 76 750 3750
15 | 184 755! 7 7151 735 3675

(=]
8
o
8
(=]
8
45}
8
O
8
0
8

8
o
'8
=~
8

16 | 191 ?45 775, ?su 38.00 | : 151 5, 0.75: 0.58] 0.06|

Y § 0.00 0.00] 0.00

18 0.00: 0.00| 0.00
19 | 18 7‘5‘. T 742*3?12 ) 09 i 0.00. 0.00! 0.00

20 | 185] 72071 7157 3575 | ° 0.00; 0.00| 0.00] | ; 0.00: 0.00| 0.00 :
Total[3725] ' ! : 5.27| 058! { 083 0.091 | 61006 0.6763

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absarbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinatic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bx Br- Number of Individual bruises on bottomn of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:10/1

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Apple | P q.).h | E Bot| APP'“ ViAppleE| iSummary |
1 000 | 010j o001 iTray1 |
2 B 0.00 000, 000l Waeight(kg), _3.72
3 58 | O-11] } 088 01

L8 oo = | 0.00 000! 000| ‘VolTop | 6.10
S 1 0.00 085 0.10| !Vol Bottom 10.71
6 0.00 000, 0.00| Vol Total et

T i5C 0.08 LA b
8 58 005 046|  005| iEaTop | 0.68

9 |1 _0.00 000/ _ 0.00| !Ea Bottom | 1. 19
10 | i5C 0.08 071] 008 EaTotal | 1.86
11 58 1 42{_"_9-_13 b T ]

A2 1 4 L 1000 000 0008 O} 51 | 000/ 000} :TopBr 1o
13 1.22] 043 | Boijlorn Br: 10
14 | iscCl 0.61] 007[ :BrFrut : 14
15 | [se f- i

L6 | iSBi 15, 3. - e
17 | 58! i g 133 070 0.08

| U1 i eoo 000 000l T 1T o
19| isa 24 5 199 1.67. 0.19i !

20 i | 0.00, 0,000 0.00 |

Total| ! ; 1077 1.19! :

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple bulos Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of individual bruises on b of apple, Br Fruit-Number
of truit with one or more bruises, 26 10.93

100:10/2
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Appldl Wt I1D1|D21DAv: R L IP] d 1 h | XiValE .u.’i.ﬁfu.?.,..i,..ﬁ_ﬁ.," KC1S Yo | ETon
21 | 179] 745! 75 748 3738 | 0.00| 0.00] 0.00/ - 000 0. oo=_o_.9ai 000 000
22 | 195 755 74 748 03738, | | 0.00| 0.00{ 000] : /000 0.00{ 0.00 000 0.00

723 | 18374 75 745 37.25 | | 000} 000/ 000{ : { i 000 0.0} 000 000 0.00

24 | _178| 72 745 732 e _0.00| 0.00! 0.00{ ° ! 0.00; 0.00] 0.00 000, 0

25 | 175| 76 ; 000| 0.00| 0.00{ & : {1000 000 000 | 000 000
26 | 193] 74! 76 750 3750 | ! _0.00] 0.00| 0.00{ : [ 000 000! 000 000 000
27 | 192| 7950 72 758 37.88] | 0.00{ 0.00{ 0.00 0.00; 0.00; 0.00 000 000

28 | 189| 77) 725 748 37.38 | 0.00{ 0.00| 0.00 ’ 000 000| 000! | " 000 " 0.00

.29 | 1873 75.5: 77 762 38 12! |38 16.5 5;. 0.80| 0.71| 0.08 000 "0.00| 0.00 071) 008
30 | 183 77: 74 755 37750 3B 12| 3! 048! 0.21] 0.02] 0.00; 0.00! 0.00 021 o002
31 | 85| 77: 735 752 3762 | 1 0.00| 0.00} 0.00i ; 000 000 000] | 000 000

"3z | 19| 75 775 762 3812 | | 1 000f 0.00| 000 _ 000 000! 000] | 000 000

"33 [ 186! 745! 765 755 3775 |20 15, 5' 0.75! 0.58f 0.08i | | 0.00_0.00; 0.00] | 058 0.06
34 | 182 785, 72 752 37.62 |20' 19, 6| 1.22| 1.16| 0.13 1000 ~0.00! 0,00 116, 013
"35 | 192/ 805! 74.5' 77.5' 3875 {38 12i 3, 047| 0.21] 002! - | 021l o002

191|755 745 750 37.50 | | 0.00| 0.00] 0.00 {10 | _000 000
178} 725! 71 718 35.88 0.00; 0.00{ 0.00 000 000| | 000, 000
182 755. 77 762 38.12| |2C._ 15| 4] 0.74] 0.48| 0.05 000 000 000 | 046 005

30 | 193] 775 76 768  38.38 "0.00f 0.00{ 0.00 000 000} 0.00i | 000 0.0

40 | 180! 755| 755! 755 _37.75_ (3B 16, _ 4 0.86, 0.53| 0.06 000 000/ 000 | 053 006

Total | 3718| o e i asel oaal ¢ 1 ! o o | 38631 04283

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reler Bruise Volume equation), Vol-Bruise Voluma in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:10/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Apple 1P| d Pl.d V Bot,E Bot| _ Apy Apple E| |Summary |
21 0.00| __000| |Tray2 i
22 0.00 _.__900 —TWolghi'(_I:éLm;Hé
.23 _0.00; 0. _o.00 | N
24 __000| iVolTop | 386
25, 0.00{ |Vol Bottom, 0.81
26 1 i 0.00| {Vol Total | 4.67
EANRCE o7 .
£ B E W - _ 000l [EaTop | 04
2. 0.08| !EaBotom| 0.09
30 002 iEaTotal | 0.52
LI L i " 0.00
32| i £ /i) - _000j iTopBr | 7
A i __006] iBotomBri 2
e 1 000! 0.00; 0.0C ; 0.13! :Br Fruit 8
35 | | 0.00 0.00 0.00 : 0 i '
o, S TR : 000, 000 000f | | 1" {000 °°° !
E D {000 000 0.00 _| 000 1000 000, | 0.00! 0.00{ .
38 | ‘sl "2 048 015 002i | | | |ooo 000 000 | 015 0.02| ! ) :
0 0.00; 0,00 0.00_| 0.00; 0.00| | 000 000
40 T 0.00{ 0.00; 0.00; | 0.00 1 053 0.08] |
Total| | "0 o 051* "0.09 i i

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Appie mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on 1op of apple, Bottom Br- Number of individual bruises on botiom of apple, Br Fruit-Number
of frult with one or more bruises. 26 10.93

100:10/4



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Applel Wt [ D1 D2 [DAv; R | [P| d | h VTop | ETop
41 | 7189|7150 77.51 745 3725’ 000, 0.00
42 | 195! 79, 74 765, 38.25 000/ 0.00
43 | 188 725 1000000
a4 | 180] 75 .-

45 | 182] 75 ?35 742] 3742; | |
46 | 188 72, 78 75.0' 37.50.
47 | 19578 765! 77.2, 3862, |
a8 | 175| 78 715! 748, 3738 [1B 15| 45
49 | 192_345 75i 745/ 3728 | | |
"50 | 1es| _75] 77 760 3800 |38 10| 25
51 | 194] 78, 725 752 3762 | |
52 | 175] 73! 735 732 36.62
53 | 180 745 755: 750  37.50. |
54 | 18a[ 74i 73,735 3675 | !
55 | 192! 76.5! 725 745 37.25.
56 | 192] 725, 77| 748, 3738 [1C_ 13| 45
57 [ 19| 77i 74 755 3175 | |

58 | 190] 7.5 75 762 38

se | 18a] 74 77 755 a775. | |

60 | 182; 72.5: 73 728 36.38 i

i 0.00 D OQL” [
1000 0.00] 0.00

. 000 0,00} 0.0/ _
7 0l 0i | 1.0306. 0.1143

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Paosition of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Yolume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:10/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Apple [P d [ h Pld | h _Apple V [Apple E| |
41 i 000] o000| |
42 000/ 0.00]
a3 i o000 000
44 0.00{  0.00|
45 3 i 000| 0.00| |Vl Bottom _0.91
46 000! 0.00( Vol Total | 1.84
A7 ooof _ooof I}
48 052| 006 !EaTop 0.11
i o 000{ 000| EaBottom| 0.10
| 50 0.12| _ 0.01| Ea Total 0.22
51 0.00|  0.00j !
52 000, 000 iTopBr | 3
53 000! _ 0.00| iBottom Bri 1
54 | i5A 185 T091] 0.10] | Br Frui 4
5 R i L . S,
A i 039 ooaf | i
57 0.00 0.00. 0.00i 0.00| 000 i
58| 1 | 000 000 0.00 000 000! | P
511777 000 000 oco oco 00| o0l 1 "~
60 | i 0.00_ 0.00} 0.00 | 0.00] 0.00: 0.00: | 0.00] 0.00 i 000 000 !
Total [ - 0.91' 0.10! | 0 o 1091010l i 1.9421| 02153 '.

Wi-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple pulns. Ea- Emrmr Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual b onb of apple. Br Frult-Number
of fruit with one or more bruises. 26 10.93

100:10/6
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Applel Wt | D1 D2 DAV, R | [P/ d | h Pl d 1 h [ x (Vo] €TTVTop|ETop
61 | 191] 745/ 74 742 37.12 |38 8 ! ! 0.00! 0.00{ 0.00 006/ 0.01
62 | 192| 765, 78, 772 3862 5 0.00! 0.00| 0.00 000, 0.00
63 | 179| 75 735 74 2‘_53_7_’}2' 0.00; 0.00| 0.00 0.00] 000
“e4 | 185| 76.5! 715 740, 37.00, i 0.00i 0.00| 0.00 000, 0.00
65 | 180| 69.51 72 7 708 35.33; i 000 000|000 0.00i  0.00
66 | 195] 77i 74 755 31.75 i ' 000/ 0.0
67 | _194] 795 74.5; 77.0. 3850 000, 0.00
e8| 189 75 795 77. 000, 000
89 | 182| 745, 73. 73. 000, _ 0.00
70 | 193] 7451 80 77. 3B 14

71| 88|77 74 755 3775,

72 | 195! 735 795 765 38.25:

73 | 188! 5'"74 5 755 3778l | ¢

74 | 181 735 7a2 372 [ 1 1 ; i - -

75 | T190] 755 765 760 3800 | 0.00{ 0.00| 0.00.

76 | 195 76 77 765 3825 | - [0.00{ 0.00 0.0
1.68| 2.16{ 0.24}

78 186 73, 73 73.0 3650 | 0.00 0.00! 000! 000'000

77 178| 755! 715 735 3675:

70 [ 183 73 75 740 37.00 0.00i 0.00{ 000! | 0.00. 0.00 0.00;  0.00
80 | 193] 765 75.5. 76.0: 38.00 oooz 0.00i 0.00} | . i i 0.00. 0.00 000/ 0.00
Total | 3757! ] ! ] : {2621 020) | | ! : © 0l 0 | 26203 0.2905

Wi-Welght grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93

100:10/7

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Apple {P| d i X i i Pl d hi b X Vo1- E

. | 0.00] 0.00 006 001| |Tray 4
0.00{ 0.00 0.00| _0.00| !Weightkg)! 3.76
o0 000

i {VBoEBot| AppleV |AppleE| |Summary

Vol Top 2.62
_i Vol Bottom _ 0.00
Vol Total | 2.62

Ea Bunom 0.00

Ea Total 0.29

1% TR

W1l-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. 26 10.93

100:10/8



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Appid Wt [ D1 jD2iDAv: R : [Pl d | h|X]|Vol LE.| L NTop | ETop
81 | 193] 74.5i 78.5' 765 3825, | | 0.00! 0.00! | 0.00 000, 0.00
82 | 179| 735 735 735 3675 0.00} 0.00 0.00 0.00, 0.0
83 | 185] 755 ?4:5 750 3750 0.00{ 0.00 ] 0.00[ | 000 000
a4 |79 7571l 730 36.50. 0.00| 0.00  0.00 000 0.00
85 | 195! 76.5! 78.3; 774: 38.70; | | 1 .. .0.00 0:00 b g O SNOUE O 0008 . 900
86 | 182 75 75 750, 3750 | ! 0.00{ 0.00| 0.00f = | .00; 0.00] 0.00 000 0.0
87 | 187| 765 77.5 770 3850, | | "0.00 0.00| 0.00 0] 0.00] 0.00 000 000
“se | 193] 77 76 765 38.25. ' 0.00| 0.00| 0.00| ! 00! 0.00{ 0.00 000  0.00
89 | 177 70, 74.5! ?z"z'uwastz; 0.00| 0.00 ! i 0,00 000 000
“90 | T191[ 7551 75 7521 37.62. 0.00{ 0.00 i | o 0.00 000 0.00
o1 | 15| 777785 778 3888 0.00] 0.00] 0.00] | | 0.00; 0.00f 0.00 0.00, 900
92 | 189, 75 735 742 3712 | | | | 000! 000 000| | 000 _ 000
93 | 18 73 740 3700 | | 0.00! 0.00 0.00 000 0.00
KD 5 732 9662 | |, [ 1000 000 0.00 000 0.00
95 | 752 3762 | | 0.00{ 0.00 0.00 000 000
96 (755 3775 11 I ]ooofo0of D00 | o000 000
o7~ 5. 735 3675 0.00| 0.00] 0.0¢ 0.00 000 0.00
%8 ] 0.00f 0.00| 0. 000 1~ 000 000
99 : i . 0.00| 0.00{ 0. 0.00 000 0.0
100 | 187| 75.5; 77.5 ?65 _ 38.25. 0.00{ 0.00{ 0.00] : 0.00; 0.00| 0.00 0.0 0.00
Total | 3705 i { i F ] 0 o0 ! ¢ i o o 0 0

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

charl) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Brulse joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. 26 10.93

100:10/9

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 100 Carton 10

Apple P P| d h Summary |
8 iTrays |
82 Welghl[kg) 3.70
83

84 ivoiTop | 0.00
85 ] )| | Vol Botom  0.00
| 86 “ivol Total | 0.00
.u?... ramn -samma _— " o — -
88 _iEaTop | 0.0
89 rEa Botlom __0.00
%0 Ea Total 0.00
91 ¥ N A—
92 :Cl“m—)n

| o3 I Weight(kg). 18.64
94 !

95 iVol Top i 13.61
96 Vol Bottom_ 12.43
97 ol Total : 26.05
% | | _ N B - S
_.?9_ aTop_ i 1.51
100 aBottom | 1.38
Total "Ea Total | 2.89

W-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Botl-Energy Absorbed Bottom of
Apple joules, Apple V-Total BrunanolurrnmAaplamls Appie E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-

Kinetic Energy ( mgh) joules, Top Br- Number of indi | bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Frull-Number
of frult with one or more bruises. 26 10.83

100:10/10
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TABLES 6.4 FULL RESULTS OF DROP TEST DATA COUNT 88
CARTONS ONE OFF TESTS AT 8% MOISTURE CONTENT

CARTON 21 - Double Trays
CARTON 22 - Hardened Trays

CARTON 23 - Thickened Trays

295



Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Apple Wi | D1 D2 DAV R i |Pi d |h g th | X Vo] E
"1 | 200 77/ 765 768 3838, | | : 0.00{ 0.00

2 | 209| 76.5] 75.5! 76.0 38.00. _0.00{ 0.00

3 1 210785 6 782 9912( _0.00f 0.00;

4 | 210| 75.5| 78.5 ' 0.00{ 0.00

5 | 203] 78] 79 785 0.00{ 0.00

i 19 78.5. S e

7.).220 : )} 0.00 0.00

"8 | 209 .00; 0.00{ 0.00

9 | 213 802, 4 ] 45 1545 0711 0.52] 0.06]
T10 | 204 785 39.25 45 " 0.00{ 0.00

1 | 212 762, 38.12, |
12 | 204 : 2

S

T1a | 215]

_15 | 208

16 | 210 :

17 | 211/ 805! 76.5 785 39.25

18 | 212| 785] 80 79.2. 3962 | | .00 0.0¢
“19 | 211] 76 815! 788! 39.38° 2B 20 0521 0.06
20 | 214] 77 141, 0.16
21 | 208 77 } 75 DRTS 128 2 it a0 0001 B00( T 1.24; 014
22 | 215| 79" 79.5{ 792' 39.62 |2A 20, 6| 1.28 1.28] 0.14{ 2C 165 5| 178, 020
Total | 4616 i T | 167! 184l 7 ¢ | 71011 0.41] | 17.673 1.9506

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Voluma equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Botlom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of Individual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. Double Trays 28.9.93

88:211

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Apple {P] d T h Pla ].h |V Bol[E Bot] _Apple V [Apple E TSummary | |
1 0.00| 0.00 0.00{ 0.0 E
2 000/ 000of | 000 o000 {Trey1 [
3 (0.00[ 0.00] T~ 000 _|Weigni(ka); _4.62|

4 0.00] 0.00 0.00{

5 "0.00{ 0.00 0.00 iVol Top | 17.67
2 | 00,000 T
7 0.00| 0.00 207 iVol Total | 18.50
8 | {sAl 105, 35 1019 0.02 019 o002l |

9. 1 0.00[ 0.00 T 1,03 EaTop | 195

10 0.00| 0.00 0.48 a Bottom | 0.09

11 .0 . {Ea Tolal 2.04
12

2

e W

ODD 000 000

0.00; 0.00 0.00}

0.00 0.00 0.00 ClezolE b
083 009 “2.0420] | I

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position ol Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom 1
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple |oulos Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Number of i | bruises on bottom of apple, Br Fruit-Number
of frult with one or more bruises. Double Trays 28.9.93

88:21/2
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Appawn 1 D1 LD2IDAVE W LB 4 L0 L X PN

23 | 214| 7751 775, 775 3875 |2A 135 35] 059! 032| 004}

24 | 206 {778 3888 | 0.00{ 0.00| 0.

25 | 217 5765 T39a2. | 0.00{ 0.00]

26 | 222 3; 77.0° 3850 | 0.00{ 0.00| 0. ~ 1 0.00, 0.00] 0.0
27 | 217 795' 82. 808 40.38 |28 135[ 3| 057| 0.27 ; . 6 102 102, 0.11
28 | 208 785! 81! 798 3988 | ! 0.00} 000 000 ; | | | o000 0.00| 0.00

20 | 221|785, @81, 798 3988; | i | — j000f 000l 0oof i | T {000 0.00] 0.00
‘30 | 222| 795 80 798, 3988 |28, 28 S 0.00] "
31 | 219 B2 82 820 41.001 |2C 21|
"33 | 207| 785 82 802 4012 |

33 | 210| 745 785 765 3825 [2A 17

203 ?85f 770 778 38.88 _J2A 26!
TB 795 3975

35 | 218 0
36 | 218 765 785 3925 |2C_ 20{ 5 1.30 0.00|
37 | "211] 83 785 808 4038 _i2A 205 % 1131 0121_ 0.00{
38 | 203| 61 785 798  39.88 |2A 225! 166/ 0.18] 0.03
39 | 202 775, 79 782 39.2 (2B 10 0.12{ 001 0.00
40 | 211| 751 765 758 3788 | 10.00] 0.00; 0.00
41 | 208! 76 775 768 38.38 0001 0.00 0.0
a2 | 221| 795 785 79.0 3950 128 33| 4.29] 047 _0.00
215] 785 77 77.8_ 3888 |2A _ 20 140 0.15] 0.00
44| 200 78 79 785. 3925 |2A 105 008 0.01 0.00/ 001
Total | 4683 P! | 17.61 195 o.14] | 18877, 2.0835

Wi-Weight grams, D 1-Diameter mm (haight in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (reter Bruise Volume equaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carnon-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, B Br- Ni of individual bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. Double Trays 28.9.93

88:21/3

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Apple [Pl d i h L2 TVa L e Lirlalh ) _|V Bol[E Bot| _Apple V tSummay i

23| isB{ 105! 3 036 016 002 0.16} 0.02 0.48

24 { 0.00 0.00 0.00 T 0.00] 0.00 0.00

25 | 0.00_ 0.00° 0.00 = 0.00] 0.00 0.00

26 { 0.00° 0.00° 0.00 | 0.00| 0.00] |~ 0.00] o, B

27 | ¢ | % 1000 000 000f | 0.00| 0.00{ | 130/ 014 [VoiTop : 18.88

28 ___ 000 000 000 0.00] 0.00| | 000  0.00| ;Vol Bottom 1.10

29 £ 000 000 000 | [ i "0.00{ 0.00 0.00] _ 0.00 |Vol Total | 19.98

ST =T Em D ey B it B I A L B

o 020 000 000l ||| ool 000 T 141 oe| (EaTes | 208
000 000 0.00{ 0.00| | 000, 000 !EaBottom; 0.2
0 000 000; 0. | 0.00{ 0.00 040 004! iEaTotal | 221
- o'oo O w‘ IR B - — : 0 O-N Dm ¥ Wopie
000 000 | | 0.00] 0.00| | 000}

045 005
000 0.00}
;000 000 |
000 000! 22007 0.008 0.00, %
049 ousl . | 0.00{ 0.00. 0.00,
0,00 0.00! 0.00 0.00° 000 _
0 000 0.00f 0.00{ 0.00, 0.00.
000 000 | | ooo’ 0.0/ 0.00 |
44 0.00 000 _0001 0.00{ 0.00' 0.00;
Total z 110 0.12! "0 o

o._oo _q_,go_ i T3] oaz| imrFnit

| 1.10i 0.12

W\-Wieight grams, D 1-Diameter mm (hexght in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Hesght of Bruise mm, X-demved (reter Bruise Volume eguabon), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Voluma Bottom of Apple mis, E Bol-Energy Absorbed Bottomn of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Canton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of indvidual bruises on botiom of apple, Br Frult-Number
of fruit with one or more bruises. Double Trays 28.9.93

88:21/4
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Applel Wt |D1|D2iDAv: R i |Pi d | h | X |Vol|l E | !Pf d | h
a5 | T202{ 7751 795] 785 3925

46 | 204| 76! 785 7
47 | 218] 79 82| ¢
48 | 203] 77! 795 782 38.12!
ag | 201) 775/ 78; 778 388 | | | |0
50 | 213{ 81| 81| 810, _go.sns_h 2B 105

51 | 211| 785 18
‘52 | 214| BOS
53 | 212| 78.5]

54 | 201| 795

55 | 211] 785, 80 79.2 3962
i

57_

. 105

| 0.00f 0.00] | i
10.00] 0001
000l 000} | i i
0.24! 0.03! i
0. 66"‘6 00 |

| 053] 0.06
O 00| 000

221| 79 805 798 3988 | -

"204] 78 765 772 3862 |2A 16|
211f 78 81; 800! 40.00: i i . )00
59 | 213! 80 78. 790 3950 [2A  18:

60

| 0.00 0.00!
254_ 0.29

61

62 ,

83 | 218 71 et 790 3950
64 | 216| 82 80 810 4050 (28 29
65 | 221] 785 80 792 3962 |28 16

66 | 202| 775, 785. ?ao 39.00 |2c 185| “00] ox_m r
Total | 4634 : i 6.17! 0.68,

0 6.1745' 0.6815

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm. P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refar Bruise Volume eguation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Brutumg Apple poulos Ea- Enorm.r Absorbed joules, Ek Carton-
Kinetic Energy { mgh) joules, Top Br- Number of individual bruises on top of appie, Bx Br- Number of ir | onb of apple, Br Fruit-Number
of fruit with one or more bruises. Double Trays 28.9.93

88:21/5

Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Aple 1P| d i b . A VEBollEBol  Apple V |Appie E| iSur S
45 0.00| 0.00 000 000

46 0.00 0.00 000 000 [Tray 3 _

47 : 0.00 0. 0.00| 0.00 0.16] 002| ! 0);

a8 | '0.00' 0.00 0.00 ~0.00{ 0.00 000, 000| |

a9 0.00 000 0.00] o000/ 0.00[ | 000 000 VolTop | 6.17|
50 ; 0.00. 0.00 0.00 . 1 000[ 000] | 016 002 Vol Bottom 2.48
] £0.00 000 000 | | 0.00] 0.00] i 083 010 Vol Total | 865
ST e o 2:901.909 0. 000 olTomml 1. 888
53 0.00 0.00° 000 | | 17000/ 0.00] |__0.00| 000| EaTop | 068
54 0.00. 0.00 0.00 0.0( 0.00{ 0.00 000, 000| !EaBottom| 027
S5 | | 70,00, 0.00 0.00] | | 0,00, 000 000 | 0.00{ 0.00] | 000, 000l aToml i 096
56 | 7000 000 000/ | | I {000l 000 000 {000 000 | 000, 000 iTray 3

57 | isB| 13 4 0.55 034 0.04] u.po;_p.ggf_p,on; 034/ 004| | 058 006 iTopBr | 9
58 | 58] 155. 5 0.76 0.62 007 | 1000l 000 000 | 062|007 062 007| ‘Bottom Br! _ §
59 | isBi 120 4 046 029 0.03 000{ 0.00' 000 | 0.2/ 0.03| | 082! o00g| Y
N 0.00. 0.00 0.00} "0.00{ 0.00 000 | 0.00| 0.00{ | 0.00] 000 |

61 | sl 117 4 039 025 003 _ 1000 000 000 @.gé 003 |~ 025 o003 |

62 | i | T 000 000 000 | 10,00} 0.00 000 | 0.00{ 0.00 021] 002[ BotomBri 2|
B3 e : 0.00 0.00 0.00}_ 000, _ 0.00] iBr Fruit | 5
64 | 58| 145 45 0.65 048 0.05i 312 __034) |Carton |

65 0,00 0.00 0.00] 040, 004 'TopBr | a4
66 L 0.00 000 0.0} ' 000' | 0.00{ 000/ | 080! 0.10] :Botom Br: " 14
Total| | s 2.48 027! " 248) 027\ | 86523/ 0.9550! Br Frut | 4s|

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reter Bruise Volume equaton). Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Brulse Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules. Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed In Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop ol apple, B Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. Double Trays 28.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Apple, Wt | D1 [D2[DAV] R [P d | h Pld | h X Vo| E| [VTop iETop

67 | 208] 75 76 755 3775 | T T000: 0.00] 0.00 000, 0.00
68 | 203 79577 _78.2_ 3912, | . 0.00” 0.00{ 0.00 0000 0.00
69 | 202 775! 75 762 3812, | | i 0.00: 0.00; 0.00| | 000] 000
70 | 216] 781 79 790' 3950 | | . i000{000] 000| | 000 000

71| 214 79 71 "78.0. 39.00;

72 | 213] 78! 79! 785 3925, | !
73 | 219] 795! B1.5] 805 4025 | |
74 | 204| 795i 81 802 012 | |
1 5: 785, ?90 "3950
76 | 203] 78 755 768 38.38

79 772' 362 | !

{ 0.00; 0.00

78 808 waa
780 39.00°
785, 39.25
(775 3875
79 808 40.38.
; . 78.0; 3900
85 | 220 79 825, 808 40.38
: 755 74 748, 37.38,
T 78l 79 785 39.25
88 | 208| 795 77 782  39.12
Total | 4619 i

0.06

0.9983' 0 1102

WA-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posttion of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Battom of Apple mls, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy { mgh) joules, Top Br- Number of ndividual bruises on top of apple, Bottom Br- N of indrvidual bruises on botiom of apple, Br Fruit-Number
of truit with one or more bruises. Doubie Trays 28.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 21

Apple [P| d i h | X Vol i E | |P] d | h | X | Vol E | |VBoljEBot| AppleV |AppleE
67 ; 0.00{ 0.00; 0.00{ | 0.00| 0.00{ | 000 000
68 0.00| 0.00; 0.00! | 0.00| 0.00 000|000
189 ) = 0.00| 0.00! 0.00] | 0.00[ 0.00] | 0.00] 0.00| ;
70 0.00 0.00  0.00
NN "I 000 o000 iVoiTop | 1.00
e ol 43 Ve Bkt R
73 000 0.00[ |Vol Total | 1.60
74 0.00| 0.0
KN . 000 0.00| | | 027 003 [EaTop | 0.1
76 0.00, 0.00 0.00 000 |
T 0.00 0.00 0.00i 0.00
AN 0.00. 000 000{ | | o013}
79 | 000 0.00 0.00 0.00
8 | : | — 0.00 000 0.00 0.00
g1 | | i io000 000 000 0.00!
82 | | 0.00
83 0.27
84 0.60
85 _000
86 0.00
87 _ _ 0.00
88 | (5A 12 45 046 033 004] 033 W
Total] | | ] 061 0.07 160351 0.1770

WA-Waeight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Vol in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple pnias Ea Enﬂw Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on lop of apple, Bottom Br- Number of individual b onb of apple, Br Fru-Number
of trult with one or more bruises. Double Trays 28.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 22

Apple Wi TD1]D2[DAv: R  JPj d | h | X |Vol| E | {P d | h |X]VoljeE Y.1op L ETOR.
"1 | 216 765] 80l 782 39.12: |2A 215 4| 151| 1.05| 0920 | ° 0.00: 0.00| 0.00 105, 0.12
2 | 201| 78 785 782 3912 |28 28! 35| 2.50| 1.91| 0.21] i 0.00! 0.00] 0.00 1911 o021
3 | 209 76, 77.5; 768 3838 |2B 24.5] 45| 2.01| 1.60| 0.18 0.00; 0.00| 0.00 1600 018
4 | 222| 80 79 795 3975 9| 3.36| 5.49] 061 0.00] 0.00| 0.00 549, 061
5 | 213] 795, 80 798 39.88. |2B| 345| 6| 3.92| 4.82] 053 0.00; 0.00 000! | 482 053
"6 | 222/ 795 81 802 4012 |2A 255 7 0.00 255 028
7 | 210 825! 78.5 8B05: 40.25; 2B, 22| 7 021| | 377 o042
8 | 208 78l 775 778 3888 |28] 26| 7 0| 0.00 269, 030
9 | 217| 805 765; 785 3925 |2A 28] 7| : 0.10 406 045
10 | 210{ 76.5{ 77.5. 77.0. 3850' 28! 16| 5 | 0.00 0.66, 007
11| 214 a7 [ 0.04 042, 005
12 | 207 l2a 3 000} | 485 054
“137[ 210 28/ 23 0.40! 748 083
12 | 205 iz 7 000 | 156 017
15 | 216 2A 23 | 026 457, 050
NS T coo| | 46z os
17 | 219 2A 27 _o_.oq a3t oa7
18 | 215 Tj2a 235 001 223 025
“19 | 200 28 20 0.00 108 012
20 | 201} 755 785 3925 |2B7 20 0.16 312, 034
21| 2007479 765 3825 | 000 000
22 [ 201] 78] 79 785 39.25. |2Ci 24 000 | 2
Total | 4627 i : ! : 1.18] | 64.419. 7.1103

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbad Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. Reinforced trays treated with one coat of sanding sealer 28.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 22

Apple 'P| d Pl d | h

SR Appa N INGNE] O]
0.00 1.05| 012 !
_0.00 191  o021| |Tray 1|
0.00 160 0.18| |Wsighi(kg)i 4.63

0| 000f | 549|061
0.00 482 053/ [VolTop | 64.42

0.00 255  0.28| Vol Bottom  9.95

000 § 377| 042] Vol Total | 74.37

| 0.00 269 030

0.00 406| 045/ [EaTop | 7.11

066 5 :

B 1oa|

0007 32 034
000{ ! 000] 000
256] 028

51 1.10] ¢ 74.3691 8.2085

Total 995 1.0

W1-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. Reinforced trays treated with one coat of sanding sealer 28.9.93
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Apple Data, Bruise Analysis and Energy Absorbed In Bruising Count 88 Carton 22

Applef Wt | D1 [D2iDAvi R i P d | h | VTop [ETop
23| 216 79| 795/ 79.2] 3962i |2A 215 189 021
24 | 21| 775, 81, 7921 3962 | ! 000, 0.00
25 | 221 79; 80; 795 39 75 . 416, 046
“26 | 208| 77 79 7801 39.00 099 oM
27 95, 3975 132, 015
28 821 39.12; |2 240 027
29 775, 38.75 AT 013
2 JIT8: 38751, = e
31 293, 032
w2 | | 76. 421 046
33 (798 3088 019 002
Tas | 203 778, 3888 312 034
35 | 218 ._755 39.25 | 000 0.00
36 | 201 097 0.1
37 | 215 | 790 3950 178 020
38 | 206 7, 775, 3875 181 020
3g | 213 1.5! 80.2 40.12 000 0.00
40 [ 212 | . 000 | 000 _ 000
41| 214 | 0a7 Pt g noo 0.00! 0.00 037, 004
42 | 207 184 2818 9.5:_ 1 368 041
a3 | 206 029/ 003i 28 13 4 055 034 004 | 063 _ 007
a4 | 217 ] 000/ 0000 T """'000 0.00] 0.00 0.00, 000
Total | 4632 1 ; | 1302 i 4.21] 0.46| | 34.373 37939

WA-Waight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) pules. Top Br Number of individual bruises on lop of apple, Bottomn Br- Number of individual bruises on bottom of apple, Br Fruit-Number

of fruit with one or more brui R d trays d with one coat of sanding sealer 28.9.93
88:22/3
Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 22
Apple 1P| d | h _|P | |V Bot/E Bot| Apple V |Apple E| |Summary
23| | 000 0.00f | 189 o1
24 | 0.00 000} 0.00| |Tray 2
25 s [000] | a16] 06| {Weightko)i 463
2 | | 0. 0.00 099] 011
27| s 006 | 1.88] 021 [VolTop | 3437
28 | | 0.00 2.40| 027 Vol Bottom 2389
20 U T TR S 000} i 1.17] 013 iVolTotal | 37.26
30 | i 0.00 273] 030
31 ooof T 293 032 [EaTop | 379
3z 00 | _ 0.00 421] 046 !EaBottom| 0.32
iR .00: 0.00: 0.00] | 0.00 0.1 002| Ea Total 411
34 | i5A 1557 4 078, 049 005| | 00| [ 361 o040l 1 "
35 | 000 000 000| | 0.00{ 0.00 000, 0.0 iTop Br
a | 1 1 7000 000000 | | {'0.00. 000, {000 6.00] | 097 011 iBotom Br: 6
37| 'sB; 125, 4 050 031 003 |sc| 14 4 063 039: 004’ | 071! 0.08 249)  027) iBrFrut 19
38 | ! {000 000 000] | | 0.00! 0.00. 0.00] | 0.00] 0.00 181] 020 4
39 | 1sA 124 0as’ 029, 003l 1 .000f 000l 000 | 029] 003l | 029 o0a |
a | ! [ 1000 000 000 j 0.00; 0.00 000/ | 0.00] 0.00| | 000, 0.00 o
e} 1 1 oo 000 00 | 000l 000 000 | 000000l |~ 037 ool | |
42| | | 0.00: 0.00: 0.00 0.00{ 0.00; 0.00, | 0.00; 0.00 a8 o
[ T 1 1 000 000 000 | | | 000l 000 000 {000j 00| | 063 o007 |
44 | 5B! 155 65 0.76: 0.85 0.09 0.00, 000 000 | 085i 0.09| | o085} 009 |
Total| | i 243 0.28 {039 004 | 289! 0.32| | 37.262! 41128 i

Wi-Waight grams, D 1-Diameter mm (height in tray). D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (reler

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X -dermived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume lop of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Battom of Apple mis, E Bol-Energy Absorbad Bottom of
Apple joules, Apple V-Total Bruise Volume on APD!O mls Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of i I bruises on top of apple, B Br- Ni of individ on of apple, Br Frult-Number
of truit with one or more brui trays treated with one coat of sanding sealer 28.9.83
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 22

Apple] WL [ D1 |D2[DAVv| R | [Pl d | h | X |Voi| E |_ X | Vol | E | [VTop (ETop _
45 | 211| 79.5] 785 790 3950 |2Ci 145! 25| 067| 0.27| 0.03 0.00; 0.00| 0.00 027 0.03
46 | 203] 80 79| 795 39.75, |2B. 145 4| 0.67| 0.42( 005[ ' : | 0.00] 0.00| 0.00 0.42]__ 005
47 | 211] 8o 8o 800, 4000, | | | _ SOOL OO0 | ¢ o] . OO0 OHGLONO] | GO D90
43 | 216 78| 785 782 239.12 |28, 265) [o2a] 1 1 0.00; 0.00{ 0.00 211! o023
4 1 213" 78" 81| 795 30.75] o2¢] "7 T000{ 000/ 000| | 216 024
s0 | 218| 78.5] 795 790, 39.50. | 000; 0.00! 0.00| 0.00 000 000
51 6 795! 3975, 03sf © i 1000 0.00! 0.00 317] 035
52 808 4038 038 0.00; 0.00| 0.00 345 038
53 | 214 78 @1 795! 3975 [ _1.000j 0.00{ 0.00] i | | 0.00! 0.00| 0.00 000, 0.00
54 | 222 78 83 805 4025 |2A 30, 8 290| 422/ 047| ' | | 0.00! 0.00] 0.00 a22' 047
s5 | 203 77,79 780 39.00 |28 13| 4 055/ 034l 004! 2¢_ 10 5 0327 0.28| 003 062 _ 007
“ﬁs'_z?a__v_és'_"n 778 38.88_ '2C 205 4| 1.38] 093] 0.101 . 000 000|000 | 093 0.10
57 ! i2C__ 27| 9. 246/ 377( 042, ' 0.00: 0.00! 0.00 377 042
58 ; 2A 125| 35/ 0st| 027(003) = | " " Tooo ooof0ool [~ 027/ 003
‘so | 2130765 82 792 3962 |2 11.5| 5 0.42] 035| 00a] 2c 19 6 1.16i1.15{ 013] | 150 017
"0 | 209| 78, 785 782 3912, |28 20, 5 1.30| 1.07| 0.12{ | i | _ 000, 0.00] 0.00 107, 012
‘61| 210, 77, 765 768 3838, 128 145{ 35| 069] 037/ 004 | 0.00! 0.00 0.00 037, 004
62 | 205 78] 79 790, 3950 (28 185| sl 110[0sof o0l T 17000 0.00] 0.00 00/ 010
63 | 215 81 775 28 271 5i237] 221| 024! 2c 27 5 237] 221] 0.24 4411 049
7703850, |28 125 3 051|023 003, | ! 0.00; 0.00| 0.00 023, 003

792 2962 |2A 225 5, 163] 1.40| 015 2c. 135" 3/ 058 027 0.03 168 019

76 770 3850 12c_ 16, 55! 0.84! 0.74i 008 | | 0.00' 0.00} 0.00 074 008

! | 35 28.4] 3131 i i 391| 0.43] | 32290 3.5640

Wi-Weight grams, D 1-Diameter mm (height in tray). D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Botiom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Tolal Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of appie, Bottom Br- Number of individual bruises on bottom of appie, Br Frult-Number
of frult with one or more bruises. Reinforced trays trealed with one coat of sanding sealer 28.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 22

Apple (P| d i h Pl d | h 1 X jVvoli E : |VBotlEBot| AppleV |AppieE| iSummary
45 0.00] ¢ ooo, 0.00' e 0.27{ 0.03

46 0.00} goo 042| 005| |Tray 3

. _..| 0.00¢ 0.00{ 0.00: 0.00] 0.00| |Weight(kg)i 4.63
48 el 000 0001000 2.11 0.g3

oo . °°' 000 °°° _i__216] 024 iVolTop | 32.29
50 oooL'qpo 0.00' 000/ 0.00/ iVol Bottom 3.16
61 ~ _| 0.00; 0.00: u.oo; _|..317] 035 ivol Total | 3545
52 _0.00| 0.00 n.ooﬁ_‘_ 345 038

.53 .| 0.00] °°° 000 |C 000/ 000/ :EaTop | 3.56
54 0,00 ooo ooo _o.p_c_ 0.00 422|  047| EaB Bouom 0.35
355 24 17000 0.00 062l _007| jEaTotal i 391
56 = [ °°°‘=.°°°- °°°. _i 0.00{ 0.00 093} ©010f iTray3 |
57 0.00: 0.00. 0.00 | 032 0.04 408] 045 TopBr _ ]___z_;
58 . 0.00: 0.00' uoo 1 0.00} 0.00 027  0.03] |Bottom Br .8
_;')?_ _0.& ).6° £ 5C M 451 0.62: 045 005 I 10!_! 012 2.5_8 0.29_ Br Ffud

60 | {5B| 18, 8 1.05 145 iisc| 115 ‘774,75 042' 031. 003 | 1.76| 0.19 | 283 031 iTray 4

61 ] i {000 000 000! ! | | | ooo uoo 000 o,ool__o.gq 037|004 -Topsr |

62| i | i 000 000000 | | ) ooo "0.00 000 | 000 000f | 080 0.10| :Bottom Br :
63 | ! i ‘o_pu [JOO__D.OOE _ 0.00' 0.00° ooo _| 0.00|{ 0.00 441 049 _LB_r_F_r_qtt 10|
64 | ! i 0.00. 0.00: oco, ooog_gqp___qgo, noo 0.00 0.23]  0.03| i Carton

gt 1 i 000 0.00 000{ | | | _ |000 000 000 “o000f 000 [ 168/ 0.19) TopBr | 7
66 | | i { 0.00 000 000! 1| loooi 000 ooo 1 0.00| 0.00 ou 0.08 'Bonom Br 21
Total| ! : ; 241 027) {076 008 | 316 035 | 35454] 3.9132] BrFrut | 69

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruil-Number
of truit with one or more bruises. Reinforced trays treated with one coal of sanding sealer 28.9.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 22

Appdl Wi |D1]D2DAvi R 1 [Pl d | h { X Vo] E | Pl d [ h | X1Vol]E] |YTop IETop
67 | 207 79, 79 79.0i 3950 l|2Ci 105 3| 0.35] 0.16| 0.02| | i 0.00: 0.00| 0.00 0.6/ 002
68 | 215| 83 80, 815 4075 |2B. 12| 25| 0.44| 0.18] 0.02| 0.00: 0.00] 000 0.8, 0.02
69 | 219| 76 82 79.0, 3950 | 0.00| 0.00| 0.00 | 0-°°i 0.00{ 0.00] [ 000l 0.0
70 | 208| 76| 82 79.0i 39.50! 0.00| 0.00| 0.00

71 | 211 79.0; 39.50. 0.00| 0.00{ 0.00

72 | 221 ) g2.2 I 171 0.00| 0.00| 0.00

73 | 218| 79 0.00] 0.00| 0.00

747 217] B0l 7 8| 0.00| 0.00| 0.00

75 | 213| 80| 785, 79.2; 3962 |28 18.5] 2.5/ 1.09] 0.49] 0.05

“76 | 213l 78l 79.5] 78. 0.00| 0.00| 0.00

77 | 218) 79 775i 78.

78 | 204] 771 795. 78.

79 | 200 75 80 _335_;_33 75

80 | 212| 785, 80 79.2° 39.62
81 | 208] 765! 795 780 39.00
82 | 204 78 775 77.8 3888
83 | 207| 77 775 77.2° 3882
84 | 204 7879 785 3925
85 | 205 79, 80 795 3975
86 | 217| 82, 76 79.0 3950 _ 00 12000
87 | 204] 80, 80 800 o 002] 000; 0.00 0.00] | 021] 002
88 | 210, 705{ 76 778 3888 | | 000 0.00; 0.00 0.00 000 0.00
Total | 4643 P = 1.16] 013l E o o [ 11627 0.1283

|00

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diamelter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Brulse mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Appie E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. Reinforced trays treated with one coat of sanding sealer 28.9.93
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Apple P} d i h | X (Vo lE L Pl a i b ] X 1Vol] E | |VBoiEBot] AppleV|AppleE| |Summary !

67 0.00i 0.00: 0.00 0.00| 0.00! 0.00 | 0.00| 0.00 016|002
68 000 0.00' 0.00 “0.00| 0.00i 0.00] | 0.00] 0.00 018 002| |Tray 4
bt 0.00: 0.00; 0.00 ] .1 9001 0.00| 0.00| } 0.00] 0.00 | Weighttkg)| _4.64
7o | I i 0.00° 0,00 0.0 000| 0.00; 000 | 0.00| 0.00 1 v
7o T oo 000 ocof | 1T 0,00 0.00{ 0.00] | 0.00] 0.00f |- Vol Top 1~ 1.16
72 | | i 0.00. 0.00' 0.00 0.00{ 0.00! 0.00! | 0.00| 0.00 Vol Botiom, _ 3.92
L 0.00; 000 000 | teertio 1. 000) 000} 0001 | Q001 000 1 _iVol Yotal | 5,08
74 _0.00| 0.00; 0.00; | 0.00| 0.00

75 | 0.00| 0.00] 0.00{ | 0.00! 0.00 | iEaTop 0.13
76 0.00 _EaBottom | _ 0.43
77 0.00 " Ea

78 el 208 !

79 0.00 i ca

i 08 09 1. 50 T - i

81 | 58] 135/ 25 059 023 003, 3 0.00] 0.

2 | is 3068 032 004] [6A 15/ 3073 -:..!.\;;_Tq; 132.24

8 1000 000 000 0.00| 0.00 00| 00| |Vl Bottom 19.93
84 | | | 0.00° 0.00: 000] | _ 1000 000 0.00| Vol Total | 152.17
es | ! 0.00 _o.qo:_g.gol 0.00| 0. 1 eool o0of ; iU
86 | | 0.00 000 000] | ! 0,00 012 001 EaTop | 1460
87 | | | __ i__ 1000 000 000 —_|o00 —021|  002[ :EaBottom| 220
88 | | | 1000 000 000 0.00 .00 000 000| iEaTotal | 16.80
Total| | i ! 358 039 035' 004! | 392! 0.43] ! 50849 05613 |Ek Carton | 109.08|

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Brulse (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Botiom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple pulos Ea-Energy Absorbed joules, Ek Canton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of indi J bruises on bottom of apple, Br Frut-Number
of fruit with one or more bruises. Reintorced trays trealed with one coat of sanding sealer 28.9.93
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Apple| Wi D1 |D2IDAv: R | |Pi d | h | X {ViI]ELIPI d  h | X |Vl E]|VTop]|ETop
1 | 208 785] 79{ 788 3938 | 0.00{ 0.00| 0.00{ ! ! 000 0.00
2 | 212] 795 78, 7883938 _|2A 135[ 5| 0.58] 0.47| 005| 2C. 17, 4. 107 012
3 | 205 0.00| 0.00| 0.00 — 11000 o0 0.00{ 0.0
4 | 214 0.00| 0.00{ 0.00 P 0.0, 0.00
5 | 213 5, 798 1.28] 0.14 E A 128 014
o R i e B O - A2 00
T 206 0.48| 0.05| ;2C. 16, 4. 0. D 101 _ o1
8 | 220 0.00| 0.00 { i ‘0.00 0.00
9 | 220 0.29| 0.03 i i 029 003
10 | 216 0.06{ 0.01 H uoe 0.01
11 | 215 1.71]| 018! !2C, 145 6 238 026

12| 208 . oo0joo0l | i i . 000, 000
13 [ 2 80 790 3950 | 055/ 006] 2C 16 4 108 012
14 | 208] 78, 79 785 39.25 0.43 0.05 : 049 005
15| 216 79 815 802 4012 0.30| 0.03 030, 003

16 | 209| 805, 76 782 39.12 i2A 0.90 0.10 090 0.10
17 | 218} 785] 82 802 4012 | 0.00| 0.00| 0.00 | 000 000
18 | 218 77.5] 83, 802 40.12 |2A 105| 2| 0.34] 011 0.01] 2C 225. 176, 019

19 | 218) 77 792 3962 2C_ 14| 55, 0.62| 0.57| 0.06 . " 057, 0.06|
20 | 209 79, 79 790 3350 12C_ 16| 5 0.82| 0.66] 0.07 & 066 __007
21 | 212] 79:795 792 3962 | . | To0oolo0oofoool i i i 000| | 000 oo
22| 215 "?é'?ss 788 3933 i2a_ 20| 65! 1.29] 1.40{ 0.15] '2C.__8__ 5 0.20. 0.20{ 0.02| | 159
Total | 4676 ] ¥ 926/ 099l | | i | ' 418] 045 | 13.442

Wt-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demved (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Enargy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbaed Bottom of
Apple joules, Apple V-Tolal Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of fruit with one or more bruises. Reinforced trays treated with an additional 25mm strip of tray material undemeath pockets 6.10.93
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Apple (Pl d : h Pl a |.h | . X 1 Voli E i |VBolEBot| AppleV |Apple E -

1 0.00{ 0.00 0.00 o] 000 B
T2 0.00 042

3 . 468
e .
i “iVolTop | 13.44
8 _i{ Vol Bottom: _ 0.27
Nl Vol Total 13.71
= gt
.. 10 _jEaTop | 144
_1o Ea Boftom |  0.03
Mo Ea Total 1.47
2 i

13 CiTopBr | 19
e iBotomBr: 2
8" . BrFrit | 13
18 E l

i 1 o 2
8| is8; 113
9| _ -
201 '!

)i

1 1 i B
Total i "0.27" 0.03' 0271 0.03 i

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width In tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Botl-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br - Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of truit with one or more brui Raint d trays t d with an add | 25mm strip of tray material undemeath pockets 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 23

Aot vt D1 iD2i0A R I API @ 1 h | X 1Vol] E | iPtd | b i X jValE | Vi
"23 | 209] 785! 815! 800 4000  |2A 11| 3.5 038 0.21| 0,02 2c 16 "4 081} 0.52| 008] | "0

24 | 221( 805, 80] 80.2; 4 2C 19.5] 65, 1.20| ' 0.00

25 | 219 825! 79, 80.8] 40.38 |2C! 205! 7 0.00]

“26 | 219| 77i 805, 788 39.38. | ! 10.00

T27 | 21a[ 77. 82 795 2975 |2A 10f 3 0.07

28 | 210| 81; 785! 798 3988 | i 0.00

20 | 212| 765 B2, 792, 3962, |2C'_ 16} 45 0.00]

30 | 219] 785! 81] 798 39881 |2C 195} 75| 1. 0,00

31 | 211] 75i 78.5) 76.8] 38.38] |2C. 12| 3] 0 0.00f |

32| 21a] 7551 79! 772 3862 |2A 12! 3 ‘ ; 0.05|

33 | 217 79580 798 _39.88 ko 1000 000l 000 | | 7000 0,00, ;000(
T34 [ 210] 795 795 795 _39.75 aac 7] 6/ 092 092/ 010! T 000 0000 oon: § ]

35 | 220 835 81.0 4050 {zc_:_zgg' 5I_1_y 155: 0171 | | ' oog'_go_ql_g_g@

36 | 204 785 785 39250 |2C 135] 4, 058( 037/ 004] | | 000, 0.00! 0.00

ot e 775 38 S_igB 25 % 0.94] 092| 0.10 | : ; DO{}! GOPLEEO = -

38 | 210 76 780, 3900 |2C 21| 7| 144 168[ 018/ | | 000 000l 0.00]

“a9 | 205| 755! 78 768 3838 | 0.00| 0.00{ 0.00 F

40 |21 o, 805 4025 _|2C__16]_ 65| 0.60] 090] 0.10|

41 | 213 i VI 175 33-75? G A& 1A 0de f o b 10001000

42 | 202 . BOS5; 782, _39.12. i 0.46| 0.29} 003! | | | - uco oool ooa_ 0

[ 218[ 765 785 1000|0001 000] ||| 7000 000] 0.00[
4 | 218 0.00{ 0.00] 0.00{ | | | 0.00 0.00{ 0.00] | 000, 0.00
Total | 4680 136] 1.46. | 1617 0.17] | 152091 1.6336

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Posiion of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derrived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Voluma top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinatic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruft-Number
of fruit with one or more bruises. Reintorced trays treated with an additional 25mm strip of tray material undemeath pockets 6.10.93
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Apple 1Pl d ! h i X (VoliE | [Pl d | h | X |Veli E i |[VBoiEBol| AppleViAppleE| iSummary |

2| i 000! ooq‘ 0.00 0.00| 0.00{ 0.00! ! 000| 0.00| | 073] o008
: 0: 1084 0.08 1.06; 020 1T
| 1oo6[ 001| I 165! o8] | 4.68

0.00 0.00| _ 0.00
000/ : o078 008
099

_Bottom Br{ 13
. Br Fruit 18

Tooo] |
1000; 000} 0.00 | 000
0.00| 0.00: 000 | 1.74

_| 0.00i 0.00 000 | 097| 0.10| + 213  o023] -
[ 0.00; 0.00: 0.00, | osg}:fn 07| | o095 010 | -
BB . noo! 0.00. ooo | oom 000{ | D000; 000 :
44 | i5A 18 ! 5 1.06' 085, 0091 0.00{ 0.00; 0.00° ioasl 009/ | o085 o009 _
Totali | | ! 8.41. 090! | "7 0 o 'sail 090l | 23619i 25370 1 |

W-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radws mm, P-Position of Bruise (refer

chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume aguahon), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume 1op of apple mis, E Top-Enargy Absorbed top of apple joules, V Bot-Bruise Volume Botiom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kmtu:Enotgy!rngh}puhs TopBr Numberdebmwnmmpdappb B Br- Number of individual b on bottom of apple, Br Frult-Number
of fruit with one or more b Y d trays ted with an additional 25mm stnp of tray material undemeath pockets 6.10.93
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Apple Data, Bruise Analysis and Energy Absorbed in Bruising Count 88 Carton 23

DAvi B LIBL A g X ivl) e LlPLd S |piTop o€ Top
5 790 3950° | 0.00 0.00 | 0.00 000; 000
i 0.00 0.00 0.00;
| 0.01 000 | 012
| 0.05 000 | o0aal
0.00; | 0.00|
ot i

51| 211] 785 73.5| 0.05 “0.00|_
s2 | 219] 80, 77 006| 2C: 12.5 0.03
53 | 213| 78{ 775 0088, 1 .o 1 1000« 0.00 0.00
“547| T208| 78 795! 78.8: 39.38] |2A 12; 4] 0.46 0.03 0.00

55 | 210, 79! 80: 79.5' 39.75 |2A 17i 5| 0.92
i . T )
8,62 Izs 215] 55! 1.53
mi "5/ 1.10]
: 4l 099
5, 55708/ 06
3{ 0.75

L0001 1
0,00 0.00' 0.00]

| o010 | | . pon- ono 0.00
0.07 ; 0.00: 0.00} 0.00
007 | ¢ 000 0.00f000|
0.04 i . 0.00 0.00] 0.00
0.00 | 0.00; 0.00} 0.00|

0.03 | 0.00 0.00; 0.00

63 | 203! 78.5{ 78, 782 3912 l2Cc' 14

64 200 75i 755 752 37.6 20_.__2_1.51_?!_1 5? 0.19] i DDD OOO]I 090

"85 | 216 81 0 _ E‘ﬁ__l___i_ﬁ_.'i__s_ 5! 0.81 “0.08] | ! . 000 000j 000 | 073]

66 | 208 76 805! 78.2. 3942 | | | 0.00 0.00 i £ 0.00! 0.00] 0.00 0.

Total | 4642 ! i | 1.01 ] i ; T090! 0.10| | 10.2611 1.1022

WA-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-dermived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of Iruit with one or more bruises. Reinforced trays trealed with an additional 25mm strip of tray material undemeath pockets 6.10.93
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Apple iP| d | h Pid . h | X Vol i E | |VBoEBot| AppleV|AppleE| iSummary |
as | 00! | 0.00| 0.00 000, o000 |
46 0.44 0.05[ ! Tray 3
AN _0.04| iWeight(kg). _ 464
S g
49 000} iVolTop i 1026
Eor - R
si | T [ 1 __j000 000 000 [ I | 1000000 0.00| | 000/ 000 i 06| _ 00| Vol Tolal_| 20.73
52 022
53 0.13
54 __007
55 0.12
56 | 000
57_ __0a
58 | & 0.15
e o
oo 11 0.00]” 0.07
61 | i5A 175, 7 096 1.16 0.2 N 0.16
52 o000 000 ooof | I | 000}
' 0.03
0.23
'_ou
: ] X “__0»_05
7105 EEF 20,?35* 2.2271

Wi-Waeight grams, D 1-Di ter mm (height in tray), D2-Di mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-derived (reler Bruise Volume equation), Vol-Bruise Vol in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bot-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) |oulos Top Br Numborol'hdwldual bruises on top of apple, B Br- Number of individual b onb of apple, Br Fruit-Number
of fruit with one or more brui U d trays d with an add | 25mm strip of tray malerial undemeath pockets 6.10.93
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Wt D1|0210Avn R i [Pid]h]|X
“220] 78, | 805 4025 0.00] ¢
212} Bt ! 0.00f 0.00f 0
| 219] 745] 8l 0.00; 0.
214] 79 795 79.2' 3962 | | 0.00{ 0.00
210 77 79' 78 0 39 0‘0 U . S— 0.00 . L e . i |
220! 78} 79.5: 0.00| 0.00| 0.00 i | 0.00{ 0.00{ 0.00
: 0.00; 0.00| 0.00 | 000! 0.00j 0.00
i 0.00| 0.00{ 0.00 { 0.00]

[ 780 39.000 | ! 0.00]
05 778 3888 | | 0.00{ 0.
7798 3988 |2A 8 2| 0.20|

79 792 3962 | | | 0.00

.00} 0.00
10,00 0.00] 0.00
“0.00 ooo' 0.00

79 | 206! 77 775 3875 | ! 000! 0.00i 0000 | | 000 0.00! 0.00

80 | 213] 77 795 7821 3912 | Jooo| 000f000] | T . oool 0.0of 0.00]

81 | 200l 755! 78 768 3838 0.00 ' | 0.00° 0,00} 0.00

82 | 212| 77| 80; 785 39.25 0.00{ 0.00 1000 000 0.00

83 | 219| 78 78 780 3900 0.00{ 0.00 . 0.00: 0.00{ 0.00

84 | 206] 78, 79 7851 39.25 0.00| 0.00| 0.00 0.00

"85 | 203l 791 76 775 3875 0.00{ 0.00} 0.

86 | 218 8 i "0.00{ 0.00] 0.00

T87 | 212] 81 80 805 4025 | 0.00; 0.00| 0 0.00

88 | 220) 78.5. 835 '3'1'0 40. 50 0.00| 0.00 000 0.00
Total | 4710} i 3 i i i 0.06 0.0599! 0.0064

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer
chart) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (refer Bruise Volume equation), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules, V Bol-Bruise Volume Bottom of Apple mis, E Bol-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple, Bottom Br- Number of mdividual bruises on bottom of apple, Br Frult-Number
of fruit with one or more bruises. Reinforced trays treated with an additional 25mm strip of tray material undemeath pockets 6.10.93
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Apple | P} d Pld .|V Bot{E Bot| Apple V | Apple E| |Summary

67 000/ 0.00| | 000 0.00

68 0.00| 0.00 0.00] 0.00| |Tray 4

69 | 0.00] 000 | 000] 0.00| |Weignt(kg)i _4.71
70 0.46| 0.05 046 0.05

71 | {54 15 4 073 046 005] | | | 0.46] 0.05 048] 005 |VolTop | 006
72 | 0.00] 0.00f | 000 000[ Vol Bottom 256
73 000{ 000| | 000, 000 iVolTotal | 252
= sl s T ia - ia ¢
75 | 0.00] 0.00] ; 000 0.00{ :EaTop i 001
76 037 0.04 037| _ 0.04| EaBotom | 0.28
77 0.30] 0.03 0.36{ _ 0.04| :Ea Totl 0.28
N, 5 ;.1 0.00{ 0.00

79 e 0.00] 0.00° 0.00,

80 0.00! 0.00° 0.00'

81

82 |

83 !

84 o e

85

86 ooa| aoo- 000" _| 0.00} 0.00

87 1 T -:mc 000 000, | 0.00] 0.00! !
—— - y— D‘W ; Dw et (L e -
Total | | 256/ 0.28] | 2.6248] 0.2819] 'Ek Carton | 110.12]

Wi-Weight grams, D 1-Diameter mm (height in tray), D2-Diameter mm (width in tray), D Av-Average Diameter mm, R-Radius mm, P-Position of Bruise (refer

chant) d-Depth of Bruise mm, h-Height of Bruise mm, X-demived (reler Bruise Volume eguaton), Vol-Bruise Volume in mis, E-Energy Absorbed by Bruise joules,
V Top-Bruise Volume top of apple mis, E Top-Energy Absorbed top of apple joules. V Botl-Bruise Volume Bottom of Apple mis, E Bot-Energy Absorbed Bottom of
Apple joules, Apple V-Total Bruise Volume on Apple mis, Apple E-Total Energy Absorbed in Bruising Apple joules, Ea-Energy Absorbed joules, Ek Carton-
Kinetic Energy ( mgh) joules, Top Br- Number of individual bruises on top of apple. Botlom Br- Number of individual bruises on bottom of apple, Br Fruit-Number
of frunt with one or more bruises. Reinforced trays treated with an additional 25mm stnp of tray material undemeath pockets 6.10.93
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SUMMARIES OF DROP TEST DATA
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Summary of Drop Test Data Count 88 at 15 % MC

‘Means ' Ctn1 iCtn 2 :Ctn 3 iCtn 4 i Ctn 5 iCtn 6 :Ctn 7 {Ctn 8 { Ctn 9 : Ctn 10
Carton 5 ; ] ’

Weight(kg) . 18.66! 18.65 18.71: 18.69 1866 1864 1875 1871 1859 18.77

Vol Top 6314, 6507 44.44 597 5715 57.79 106.38 6293 71.88.  38.41
Vol Bottom 8393: 7712 6484 5411: 63.05] 77.56. 5958 73.13! 64.64: 50.98
Vol Total 147.07! 14219 109.28° 113.81: 120.20; 135.35: 165.96. 136.06; 136.52: 89.39

i :
No Bruises 142 141 119 120 104 94 121) 111 103! 104
No Br Fruit 69 77 72 74 66 65 70: 70 69 62
Ea Top © 697 7.8 49 659 6.31 6.38: 1218 7.13: 814 424
EaBottom : 926 851 716, 597 696 856 658 807 713 563
EaTotal @ 1623} 1569 12.06! 1256: 13.27: 14.94: 18.76: 1520 1527  9.87
Ek Carton : 109.83; 109.77: 110.13: 110.01: 109.83: 109.72: 110.36: 110.13: 109.42. 110.48

: ! { ; :

10 Ctns Wt #BF : #Ind.B: Vol T : Vol B | VoITot: EaT = EaB : EaTot : Ek
Std Dev 0.0540  4.3767: 16.045 18.213: 10.758: 21.797: 2.1406: 1.1859: 2.5026 0.3176
Var 0.0029: 19.156: 257.43 331.71: 115.74: 47510 4.5820: 1.4064 8 6.2631: 0.1009
Mean 18.683. 69.4 1159 62.689: 66.894 12958 7.002 7.383: 14.385: 109.97
cv 0.2888; 6.3065: 13.844 29.053: 16.083! 16.821: 30.571: 16.063: 17.397: 0.2888
 Se 0.0171; 1.3840: 5.0738: 5.7595: 3.4021! 6.8927: 0.6769: 0.3750: 0.7914: 0.1004
Min 18.59 62: 94 3841: 5098 89.39) 424 563 9.87: 109.42
Max 18.77 77 142/ 106.38: 8393 16596 1218 926 18.76: 110.48
n : 10 10: 10! 10 10! 10: 10 10: 10 10

Table 7.1 Summary of Drop Test Data Count 88 Cartons at 15% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.

Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.

W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 88 at 15 % MC

_ "Ctn1 . Ctn2 Cin3 Cin4 Ctn5 Ctn6 Ctn7 Ctn8 | Ctn 9 : Ctn 10
Tray 1 _— :
Weight(kg) . 471 465 470 468 468 465 472 469 464 473

i ; i : : : : ;
Vol Top . 3212 2985 1594 2388 21.06 27.92 4861 3096 30.09 15.63
% of Vol Tot: 50.87. 45.87. 3587 40.00: 36.85 4831 4569 49.20: 41.86: 40.69

No Bruises - 26 29 23 27 22! 19 27 24 24 23
Vol Bottom : 2073, 251  6.99 0 595 735 1772, 512 072  3.64
%of Vol Tot: 24700 325 1078  0.00. 944 948 2974 7000 111 714
No Bruises 13 4 3 0 5 3 10 7: 1 6
Vol Total 5285 3236 2293 2388 27.02 3527 6633 36.08, 3081 19.27
%of Vol Tot: 35.94' 22.76: 20.98 20.98° 2248 26.06 39.97: 2652 2257 2156
No Br Fruit 18! 18 19. 19: 17. 17: 21 19 19 17
Ea Top 385 329 176  2.64  2.33 308 537  3.42 332  1.73
Ea Bottom 229 028 077 O 066 081 196 057  0.08 0.4
Ea Total 584, 357 253 264 299 389 733  3.99 34 213
Tray 2

Weight(kg) 467, 465 466 465 461 470 465 468 466 470
VolTop | 17.02. 1985 18.81 2012 1550 17.69. 37.33 2230 2920 17.07
% of Vol Tot: 26.96: 30.51: 4233 33.70. 27.28° 30.61: 3509 3544 40.62; 44.44

No Bruises 21i 23: 27: 21 18. 15! 24 18 20 21
Vol Bottom 19.34) 3232 2481: 2115 1617 27.04' 1867 3271, 28.35 24.46
% of Vol Tot: 23.04i 41.91: 3826 39.09: 2565/ 34.86 31.34; 4473 4386 47.98
No Bruises 18 21 18 17 14 16 17; 18 14 20
Vol Total 36.36. 5217 4362 4127 31.76. 4473 56.00. 55.01! 57.55. 41.53
% of Vol Tot: 24.72. 36.69: 39.92 36.26. 26.42] 33.05 3374 40.43. 4215 46.46
No Br Fruit 18 20! 20 19 17, 20 20 19 19 20
. : " ;
Ea Top 1.88; 219 208 222 172 195 412! 246 3.26.  1.88
Ea Bottom 213, 3577 274 233 178 298 206 361 3.13 2.7
EaTotal : 401 576 482 455 35 493 618 607, 639 458

Table 7.1 Summary of Drop Test Data Count 88 Cartons at 15% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 88 at 15 % MC

i Ctn 1

Tray 3

Ctn 8 i Ctn 9 : Ctn 10

iCtn2 Ctn3 Ctn4 Cin5 i Ctn6 Ctn7 :

Weight(kg) _

4.67:

4,69

E

;

24.12:

11.32

13,52

5.71

% of Vol Tot:

,....,...............u......................................................,.............,.. T o e S

No Bruises

18. 99
20

22.67:

17.99:

18:

11

15.

18.81°

.n..
10

24.32

17.45

24.24:

30. 87_

°/o Of Vol TOt
No Bruises

38.57

23.86

37.50:

15

17:

16

VoI Total

37.90¢

% of Vol Tot "

2577

4407

38.31.

28.77

37.76:

36.83:

28.30:

21.15;

27.66:

No Br Fruit

.............................................

14

19

19:

19;

Ea Top

1.69.

1.07.

!
2.20

1.33:

1.25!

1.49:

Ea Bottom

2.92:

1.93

2.68

2.90:

1.93

2.67:

461

3.00

488:

423

3.18

4.16:

Welght(kg)

4.66

4.64

47:

4.65:

Vol Top

_....204 014 O 055 016 032 000 061 000

% of Vol Tot: 323 022 000 275 096 028 030 000 085 0.0

No Bruises 4 2: 0 2: 2 §1 1 0 1: 0
T

Vol Bottom : 18.01; 1587 1559 14.02. 1661 1687 7.09 17.84 1134 6.37

% of Vol Tot. 21.46. 20.58: 2404 2591; 2634, 21.75. 11.90 2439 17.54. 12.50

No Bruises 18 17 17: 13 10: 8: 18, 8

19:

Vol Total

16.00:

11:

17.16

17.84;

11.95!

6.37

% of Vol Tot

11.25:

14.28'

13.11:

8.75:

7.13

13

18:

8

1Z;

i
H

12!

0.01:

0.06

0.02:

0.04!

0.00

0.07:

0.00

Ea Bot‘lom

1.75:

1.83!

1.86:

0.78:

1.97:

1.25:

0.70

Ea Total

1.76i

1.89:

1.88!

0.82:

1.97:

1.32

0.70

Table 7.1 Summary of Drop Test Data Count 88 Cartons at 15% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.

Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.

W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 88 at 15 % MC

Tray 1 ‘Wt i#BF Vol top :#ind Bt " 1%VTot : Vol bot :#ind Bb i b%VTot:Vol TOT: % V Tot

StdDev 0.0310; 1.2649 9.5473 2.9136: 52247 6.8963: 3.9944° 9.7064' 14.550  6.6570
Var 7000100 1.6 91.150. 8.4889' 27.297 47.558° 15.956 94.214. 211.71  44.315
Mean . 4685 184 27.606. 244 43522 7.073: 52 10.264  34.68' 25.981
cv 066 687 3458 1194 1200, 97.50 76.82 9456 41.96 25.62
SEM 00098 04 3.0191 09214 1.6522 2.1808 1.2632 3.0694 4.6012: 2.1051
Min 464 17 1563 19 35869 0 0 0 19.27 20.982
Max 473 21. 4861 29 50871 20.73: 13 29.742' 66.33. 39.967

n 10000 10.00 10.00: 10.00 10.00 10.00: 10.00. 10.00. 10.00! 10.00

i £

Tray 2 Wt #BF Vol top _#ind Bt t%VTot | Vol bot . #ind Bb  b%VTot Vol TOT: % V Tot

StdDev . 003 103 676 339 614 569 226 828 881 679
Var - 0.0007 1.0667. 45725 11.511 37.688: 32.350 5.1222 68.629: 77.554 46.166
Mean 466 19200 21.50 20.80. 3470 2450 17.30° 37.07. 46.00. 35.98
cv 057! 538 3145 1631 17.69 23.21: 13.08 2235 1914 18.88
SEM . 0.0084: 0.3266: 2.1383: 1.0729: 1.9413 1.7986: 0.7157. 2.6197; 2.7849: 2.1486
Min . 461! 17; 15.59; 15 26.956; 16.17: 14! 23.043: 31.76: 24.723
Max 4.7 20 37.33 27 44442 32.71: 21; 47.980: 57.55! 46.459
n ' 10.00; 10.00. 10.00 10.00: 10.00; 10.00: 10.00; 10.00: 10.00: 10.00
Tray 3 Wt #BF _Voltop :#ind Bt t%VTot Vol bot #ind Bb b%VTot Vol TOT % V Tot
Std Dev  © 0.0231 2.1187 5.1807: 3.5340' 53633 4.4146: 2.7162 4.8263: 7.0922  4.2240
Var . 0.0005: 4.4889: 26.839. 12.489 28.765 19.488: 7.3778 23.293 ' 50.299: 17.842
Mean . 467 186 13.765. 154 21.786. 21.362.  17.6' 32.027 35.127 27.195
cv . 049, 1139 3764 2295 2462, 2067 1543 1507, 2019 15.53
SEM . 0.0073. 0.6700: 1.6383: 1.1175: 1.6960: 1.3960: 0.8589 1.5262! 2.2428: 1.3358
Min 4.64 14: 571} 10: 14.866. 16.09 15. 23.862! 22.22! 21.145
Max 4.7 22 2412’ 20 34.908! 26.42 23 38.573! 4427 36.830
n . .1000 10.00. 10.00. 10.00. 10.00, 10.00: 10.00. 10.00. 10.00: 10.00
£ ; H H ;
Tray 4 ‘Wt (#BF Vol top :#ind Bt : t%VTot : Vol bot : #ind Bb i b%VTot: Vol TOT:% V Tot
Std Dev 0.0291: 3.5839: 0.7221: 1.2517 1.1776. 4.2808: 4.3830: 51664 4.5089: 3.4102
Var 0.0008: 12.844: 0.5214: 1.5667: 1.3867: 18.325: 19.211: 26.691: 20.331: 11.630
Mean 467, 1320° 055/ 130 0.86: 13.96: 1390 20.64; 1450 11.32
cv 0.62; 27.15: 13224 96.28' 137.22! 30.66: 3153 25.03! 31.09° 30.12
SEM 0.0092; 1.1333: 0.2283: 0.3958: 0.3724: 1.3537: 1.3860: 1.6337  1.4259: 1.0784
Min 462 8 0 0: 0 6.37 8 11.900! 6.37; 4.4649
Max 4.71 18:  2.04! 4 32309 18.01 19! 26.344! 20.04. 14.276
n ©10.000 10.000 10.00. 10.00: 10.00° 10.00 10.00° 10.00: 10.00: 10.00

Table 7.1 Summary of Drop Test Data Count 88 Cartons at 15% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 88 Cartons 11-20 at 8 % MC

Means . Ctn 11: Ctn 12: Ctn 13 Ctn 14 Ctn 15 Ctn 1€ Ctn 17 Ctn 1& Ctn 1¢ Ctn 2(

Carton i : _ : i _

Weight(kg) @ 18.75. 1855 18.63. 18.67. 18.6; 18.67. 18.66. 18.69 18.56. 18.66
: H :

Vol Top . 7094! 71.01; 7822 64.82: 7242 68.96: 91.81: 92.12; 108.71: 81.65

Vol Bottom : 4275 55.16: 43.19; 37.25! 36.04: 4561 4385 8222 56.04: 81.01

Vol Total : 113.69 126.17: 121.41: 102.07: 108.46: 114.57: 135.66: 174.34: 164.75: 162.66

No. Bruises 107 120 102} 99 127: 124° 123 136 133 126

No. Br Fruit 68 73 67 67 66 72 70: 67 73 69
Ei {

Ea Top . 783 784 863 626 699 666 886 889 1049 7.88

EaBottom :@ 4.72; 6.090 477 360 348 4400 423 794 541 7.82

Ea Total 1255 13.93] 1340, 986 1047 11.06. 13.09 16.83 1590 1570

Ek Carton : 110.36; 109.19: 109.66i 109.89: 109.48; 109.89: 109.83: 110.01; 109.24: 109.83
; :

10 Ctns | Wt | #BF #Ind.Bi Vol T Vol B | VoITot: EaT | EaB : EaTot Ek
Std Dev . 0.0608! 2.6583: 12.772! 13.700: 16.743! 25.932  1.2486 1.5882 2.3770: 0.3577
Var - 0.0037: 7.0667: 163.12; 187.68: 280.32; 672.49: 1.5589: 25224 5.6500: 0.1280
Mean 18.644 69.2: 119.7! 80.066: 52.312: 132.38! 8.033' 5246 13.279: 109.74
cVv | 0.3260: 3.8415: 10.670 17.111: 32.006: 19.590: 15.543: 30.275: 17.900: 0.3260
se 0.0192; 0.8406: 4.0388: 4.3323: 5.2945; 8.2005: 0.3948: 0.5022{ 0.7517: 0.1131
Min . 18.55! 66 99! 64.82: 36.04; 102.07! 6.26: 348  9.86. 109.19
Max . 18.75 73 136 108.71: 8222: 174.34; 1049 7.94 16.83: 110.36
n 10 10! 10 10: 10 10 10 10 10: 10

Table 7.2 Summary of Drop Test Data Count 88 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 88 Cartons 11-20 at 8 % MC

“Ctn 11: Ctn 12 Ctn 13 Ctn 14 Ctn 15 Ctn 1€ Ctn 17 Ctn 1€ Ctn 1¢ Ctn 2(
Tray 1 ; : ; ; : :
Weight(kg) @ 472 464 463 464 464 469 469 465 464 461

3

Vol Top 4015 2871 3935 30.62 27.19 2892 37.33 4347 463 33.48
% of Vol Tot :

............................... >3

4184 5031 4724 3754 4194 4066 4719 4259  41.00

No. Bruises 25 24 24 26 31 26 30 28 27
Vol Bottom . 642 507 920 228 159 438 238 2375 896 1283
%of Vol Tott 1502 919 2151 612 441 960 543 2889 1599 15.84
No. Bruises 4 T 8 3 6 7 2 16 8 9
Vol Total . 46.57 3478 4864 329 28.78. 333 3971 6722 5526 46.31

%of Vol Tot 4096 27.57 40.06 3223 26.54 2907 2927 3856 33.54 2847
No. Br Fruit 21 21 210 19 19 200 211 22 211 19

Sttt il e

EaTop 443 328 434 206 262 279 360 420 447  3.23
EaBottom @ 071: 056 103 022 015 042 023 229 087 124

EaTotal @ 514 384: 537 318 277; 3211 383 649 534 447
Tray2 - ? | e s

Waeight(kg) 467, 465 465 468 47 4B4 468 466 461 473
Vol Top . 18.85 2410 23.65 1933 2357 2122 3121 2946 4371 22.40
% of Vol Tot 26.57. 3394 30.24 29.82' 3255 3077 3399 3198 40.21. 27.43
No. Bruises 20, 19: 18 18 22 23 27. 24 30: 21
Vol Bottom 12.07: 17.07: 1227 10.54° 12.27: 1422 1343 21.29' 20.16; 22.72
% of Vol Tot: 28.23: 30.95! 28.41' 28.30: 34.05. 31.18 30.63 2589 3597: 28.05
No. Bruises 13. 15! 11! 12 15 16 16 20 19 20
Vol Total : 30.92: 41.17: 35.92. 29.87 3584 3544! 4464 50.75 6387 4512
% of Vol Tot:  27.20° 3263 29.59. 2926 3304 30.93: 3291 2911 38.77. 27.74
No. Br Fruit 19. 18: 18 19 17 19 20 18 21 20
Ea Top 208 266 261, 187 228 205  3.01 284 4220 216
Ea Bottom 1.33; 1.88 135 102. 1.18  1.37 1.30 205 1.95 2.19
Ea Total 341 454 396 289 3460 3420 431 489 6.17i 435

Table 7.2 Summary of Drop Test Data Count 88 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 88 Cartons 11-20 at 8 % MC

' Ctn 11: Ctn_12: Ctn 13 Ctn 14 Ctn 15 Ctn 1€ Ctn 17 Ctn 1& Ctn 1¢ Ctn 2(

Weight(kg) | 466 464 467 467 464 469 464 47 465 464

3

Vol Fom ™" 110 1387 1337 1750 18.28. 23.28 19.19. 18.70 25.76
17.73.  20.63 | ' :

16 15

No. Bruises

Vol Bottom
% of Vol Tot!

e ipiin

| No. Bruises ;

37.77: 39.7: 36.51. 53.45
27.84. 2277 2216: 32.86
19 18 18: 20

Vol Total : 27.85 3251

% of Vol Tot: 24.50; 25.77:
No. Br Fruit : 18: 20

EaTop | 122 178 153 129 169 1.76 225 1.85 1.81 249
____________ : 181 171 161 139 182 140 198 1.720 267
Ea Total i 307 359 324 29: 308 358 365 383 352 516

Trayd .
Weighttkg) | 47 462 468 468 463 466 465 468  4.66  4.67

110 134 149 416 054 000 000 0.00 0.0
155. 1.71; 230 574 078 000 000 0.0  0.00

2! 4 4 9 1i 0 0 0: 0
Vol Bottom : 7.48 1661 6.14; 7700 7.79' 818 1355 16.66 9.11: 17.77
% of Vol Tot: 17.50! 30.11: 14.22! 20.67: 21.61: 17.93i 30.90 20.26: 16.26. 21.94

No. Bruises : 11 15! 7 8! 13 13; 13 10 13! 10

Vol Top
% of Vol Tot:
No. Bruises

Vol Total : 835 1771: 748 919 1195 872 1355 1666 911, 17.77
% of Vol Tot:  7.34; 14.04; 6.16] 900 11.02i 761 999 956 553 10.92

No. Br Fruit : 10, 14 1 12 12, 13 10 9 13; 10

Ea Top 010 012 015 014 040 005. 000 000 000 0.0

Ea Bottom 083! 1.83: 068 0.74 0.75§i 079: 1.31: 161 088 172
EaTotai : 093] 195 083 088 115 084 131 161. 088 172

Table 7.2 Summary of Drop Test Data Count 88 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
Wt - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 88 Cartons 11-20 at 8 % MC

Tray 1 Wt #BF i Vol top ¢ #lnd Bt :t%VTot { Vol bot :#ind Bb:b%VTot:Vol TOT:% V Tot
StdDev - 00337 10750 66122 2.4495 56476 ssaag_rg 3.9158: 7.8166 11.869: 5.4249)
wvar 6 31. 895 44736 15.333 61.100. 140.88: 29.430
Mean 27 44691, 7.695 7 13199 43.347 32.626
cv 18.55 907 1264 8692 5594 59.22. 2738 16.

"""“”x 60107, 03399 _ 20910 ______ 07746 17859 21151 12083 24718 37534 17155
Min lﬁé'i'g """""""" 19 2719 24, 37.545. 159 2 44118 28.78. 26.535
Max C4T72 22 463 31 56.597. 23.75 16 28.886° 67.22: 40.962
n 10.00‘;’ 1000 10.00 19_.005 1000, 10.00° 10.00 10.00-{ 1__9_'99__ 10.00
Tray 2 GAVGt r#BF Vo] top #lnd Bt ._t_f’z_’g_\_(Tot ifVoI bot “a?iﬁé “BF b%V'i'oT vVol TOT % V Tot
StdDev 00333 1.1972; 7.4431 3.9384 3.8653 43828 3.1990 3.0495 10.306 34052
Var 00011/ 14333 55.399 15511 14.940' 19209 10.233 9.2994 106.21 11.59
Mean 467 1890 2575, 2220 31.75. 15.60 1570 3016 41.35  31.12
oV 071 633 2891 1774 1217, 2809 2038 1011 2492 1094
so 00105 03786 2.3537 1.2454 1.2223: 1.3860 1.0116. 0.9643  3.2591 1.0768
Min 4.61 17, 18.85 18 26.572; 10.54. 11: 25894 29.87. 27.197
Max 473 21 4371 30 40.208' 22.72. 20 35974  63.87 38.768
n 1000 10.00: 1000 10.00 10.00: 1o.oo§ 10.00 1'066'_: ""'1"666_ ~10.00
(Tray 3 Wt (#BF  Voltop g_i'ﬁ'd Bt 1V Tot Vol bot | #ind BE"‘B'-?}LW&"'VB}""T"S'E 'i"V?St
Std Dev . 0.0221} 1.1785: 4.467 48626, 39186 23570 5.9761 7.4240 3.8430
Var "0.0005! 1.3889° 19.959] 5.5667 23.645. 15.355 "'"5'"5‘553‘9'"5"5'""}%'2 """ 55116 14.769
[Mean | 466 1850. 17.71) 17.30. 2222{ 1791 17.00 345 352 2713
cv 047 637 2522 13.64. 21.88 21.88! 1386 16.84 2084 14.16]
se 0.0070} 0.3727: 1.4128 0.7461: 1.5377; 1.2392' 0.7454 1.8898° 2.3477: 1.2153
Min 4.64! 17, 11.07. 14: 15.605! 14.39 14 24945 27.85 22.161
Max 47 20:  25.761 21 31549 27.69 20 44.886! 53.45: 32.860
n 1000 1000 10.00° 10.00  10.00; 10.00;E 10,00 10.000 10.00: 10.00

: : ; : {

Tray 4 ‘Wt  #BF  Voltop :#nd Bt :t%VTot i Vol bot ind Bb : b%VTot:Vol TOT: % V Tot
Std Dev = 0.0245! 1.6465: 1.2717 2.8507 1.7640 4.5274. 2.5408: 5.5072 4.0927 2.5618
var 700006 2.7111: 1.6172. 8.1778. 3.1116! 20,497 6.4556 30.329; 16.750° 6.5628
Mean 466; 11.40: 095 220 1.33; 11.10. 1130 21.14; 1205  9.12
cv : 053] 14.44: 133.86 129. 99? 132. 4a§ 40.79: 2248 26.05: 3397 28.10
se © 0.0078! 0.5207: 0.4021: 0.9043: 0.5578: 1.4317! 0.8035' 1.7415: 1.2942; 0.8101
Min C a2 9 o o 0 614 7 14216  7.48 55296
Max _470] 1400 416 9.00. 574 17.77. 1500 30.90; 17.77. 14.04
n 10.00! 1000, 10.00. 1000 10.00° 1000 1000 10.00. 10.00. 10.00

Table 7.2 Summary of Drop Test Data Count 88 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 100 at 8 % MC

Mean Ctn1iCtn2:Ctn3 Ctn4 Ctn5 Ctn6 :Ctn7 :Ctn 8 ! Ctn 9 : Ctn 10
Carton ; * ‘
Weight(kg) : 18.59  18.61: 1864 1872 1852 18.57. 18.62. 18.62: 18.63
Vol Top : 17.33 1358 11.84: 14.05. 11.88] 14.29: 1257, 16.88: 13.61
Vol Bottom @ 874 13.43; 1454 69 1095/ 6.920 1227i 11.84; 12.43
Vol Total 26.07 27.01] 26.38 2095 2283 21.21. 2484 28.72 26.04
No Bruises 36! 34 31 39 38 32 36 35: 36
No Br Fruit : 28: 5 26 25! 27: 27: 27 28 31: 29
5 : : f H : :
Ea Top 109 © 151,  132: 155 132 138 1.39: 1.86: 1.5
Ea Bottom :  0.97 1.49: 161. 077; 1211 067, 1.36 1.320 1.38
EaTotal . 289 3000 293 232 253 205 275 318 289
Ek Carton @ 109.42: 109.54 . 109.72: 110.19: 109.01: 109.30: 109.60; 109.60: 109.66
H
9 Ctns Wt #BF  #Ind.B. Vol T | Vol B : VolTot: EaT : EaB | EaTot : Ek
Std Dev 0.0543; 1.7401: 25874 1.9686: 2.7672. 2.6789: 0.2215; 0.3247  0.3601: 0.3197
Var © 0.0029: 3.0278: 6.6944: 3.8754: 7.6575: 7.1763: 0.0491 0.1054! 0.1297: 0.1022
[Mean © 18.613; 27.556: 35.222 14.003: 10.891: 24.894 1.5289: 1.1978: 27267 109.56
cv 0.2918: 6.3147: 7.3458 14.058: 25.408: 10.761: 14.487: 27.107: 13.207: 0.2918
se 0.0181: 0.5800: 0.8625: 0.6562: 0.9224: 0.8930: 0.0738: 0.1082! 0.1200: 0.1066
Min 18.52 25 31 11.84 6.9 2095 1.32] 0.67. 2.05 109.01
Max 18.72 31 39° 17.33] 1454, 2872 192 161} 3.18 110.19
n 9 9 9 9 9 9 9 9 9 9

Table 7.3 Summary of Drop Test Data Count 100 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
Wi - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruisin
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 100 at 8 % MC

‘Ctn1iCtn2 iCtn3 Ctn4 (Ctn 5 iCtn 6 :Ctn7 ' Ctn 8 : Ctn 9 : Ctn 10
Tray 1 §

Weight(kg) . 3.63. i 371 374 373 3660 367 37 375 372
VolTop :  6.90 . 593 701 547: 686 59 594 897 6.10
% of Vol Tot.  39.82: | 4367 5921: 3893: 57.74 4171 4726 5314 4482
No Bruises 12 9 7 11: 15 10 11! 11: 10
Vol Bottom . 6.09: 1165 1284 611, 931 583 1010  7.83 1071
% of Vol Tot.  69.68 86.75 88.31: 8855 8502 8425 8231 66.13 86.16
No Bruises 9 _ 11 10, 11! 10 8 8 7 10
Vol Total | 12.99: . 1758 19.85. 1158 1617, 11.79 16.04] 16.80. 16.81
% of Vol Tot: 49.83 . 65.09. 7525 5527, 70.83. 5559 64.57. 5850 64.55
No Br Fruit 15, 13 14 15! 15, 15 14! 16: 14

: : i :
Ea Top C0.77 066 078, 0.61 0.76; 057 066 099 0.68
EaBottom : 0.68 © 129 142. 068 103. 056 112 0.87: 1.19
EaTotal : 1.45 ©1.95 22: 129 179: 113 178 1.86 1.87

Tray 2 : : : : : : :
Weight(kg) |  3.75: . 875 378: 376! 367. 370 365 3.7 3.72

: - :
Vol Top . 599 . 550 366, 518 161 474 470 472  3.86
% of Vol Tot: 34.56: © 4050, 30.91: 36.87; 1355 3317 37.39 27.96. 28.36
No Bruises 5 8 5 7 4 5: 7 6: 7

s i 1 : H

; a g
Vol Bottom 1.58 147, 069; 047; 105 1.09° 039 323 081
% of Vol Tot: 18.08 1095 475 681 959 1575. 318/ 27.28°  6.52
No Bruises : 3 0. 2: 2 2 2: 1 4 2
Vol Total 787 697, 435 565 266 474 500 795 467
% of Vol Tot: 29.04 2581/ 16.49: 26.97: 11.65; 2235 2049 2768 17.93
No Br Fruit 6 7 6: 6 5 5 7: 8: 8
Ea Top 0.66 061, 041: 057 018 046 0.52: 052 043
Ea Bottom : 0.18: 016 008 005 012 0.11 0.04: 036 0.09
Ea Total i 0.84: i 0777 049 0.62 03. 057 056 088 052

Table 7.3 Summary of Drop Test Data Count 100 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 100 at 8 % MC

‘Ctn1iCin2 Ctn3 iCtn4 :Ctn 5 :Ctn 6 {Ctn 7 :Ctn 8 : Ctn 9 | Ctn 10

Tray 3 | _
Weight(kg) ~  3.78 ! 374, 376 375 373, 371 376 374 373

:
Vol Top 3.24. : 075 1.05: 1.66. 010: 2.05 1.19¢ 3.19. 1.03
% of Vol Tot:  18.70: . 552, 887 11.81 0.84: 1435 947 1890 757
No Bruises 3 3 4 4 2: 4: 3 5: 3
: i H

Vol Bottom 0.76: 023 089 032! 039 000 178 000 091
% of Vol Tot  8.70 © 1711 612 464 356 000 14.51 000  7.32
No Bruises 1} 1; 1 2 13 0 4 0: 1
Vol Total | 4.00 098 194  1.98 049 205 297 319  1.94
% of Vol Tot: 15.34 363 735 945 215 967 1196 11.11: 7.45
No Br Fruit 4 4 3 4 3 4 5: 5 4

_ : i
Ea Top 0.36. . 008 0120 018 001: 020: 013 035  0.11
Ea Bottom :  0.08! . 003 010 004 004 000 020 000 0.10
Ea Total 0.44: F 0.1 022 022 005 0200 033 035 0.21

Tray 4 : .
Weight(kg) = 3.68: © 374, 368 376 371: 374 373 370 3.76
Vol Top 1.20; © 140 012 174} 331. 154 074 000 262
% of Vol Tot 6.92: ©10.31 1.01: 1238: 27.86: 10.78 5.89 0.000 19.25
No Bruises 1 1 1: 2 3 3 2 0: 3
Vol Bottom 0.31 0.08 0.120 0.00: 0.20; 0.00: 0.00 o.7a§ 0.00
% of Vol Tot 3.55; 0.60: 0.83 0.00 1.83: 0.00 0.00 6.59: 0.00
No Bruises 2 1 1 0 1 0 0 2 0
Vol Total 1.51} 1480 024: 174} 351, 154. 074 078 262
% of Vol Tot 5.79 548  0.91 831 1537 7.26i 298 272 10.06
No Br Fruit 3 2 2 2 4 3 2 2! 3
Ea Top 0.13 0.16;  0.01 019 037. 0.5 008 000 029
Ea Bottom 0.03 ' 0.01 0.01 0.00i 0.02; 0.00i 000/ 009 0.00
EaTotal : 0.16 . 017: 002i 0.19] 0.39. 015 008 009 0.29

Table 7.3 Summary of Drop Test Data Count 100 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.

Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.

Wt - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 100 at 8 % MC

iCtn1:Ctn 2 iCtn 3 :Ctn 4 : Ctn 5 : Ctn 6 iCtn 7 : Ctn 8 : Ctn 9 : Ctn 10

| Tray 5 { : ; : _ : -
Weight(kg) : 3.75 f 367, 2368 372: 375 375 377 372 370
Vol Top 70,00 000 000 000 000 000 000 000
% of Vol Tot:  0.00' 000 0000 000 000 000 000 000 000
No Bruises 0 : 0 0: 0: 0 0 0 0
Vol Bottom 0.0 000 000 000 000 000 000 000
% of Vol Tot:  0.00: 000° 000 000 000. 000 000 000 0.0
No Bruises 0 0 0 0 0 0o o o
z i
Vol Total ©  0.00; . _..000 000 000  0.00 000 000 000 .....................
% of Vol Tot:  0.00' . 000 0000 0000 000 000 000 000 0.00
No Br Fruit : 0 0 0 0 0 0 0 0
Ea Top 0.00 000 000 000 000 000 000 000  0.00
Ea Bottom = 0.00 . 0000 000 0.000 000 000 000 000 0.00
EaTotal :  0.00! : 000 0000 0000 000 000 000 0.000 0.00
1 i H : : ¥ : : -

3

Tray 1 EWt {#BF Vol top : #ind Bt :t%VTot : Vol bot : #ind Bb : b%VTot Vol TOT: % V Tot
Std Dev : 0.0402 0.8819: 1.0462° 2.1794: 7.5957; 2.6030: 14142 82186 2.5023: 8.0827

Var - 0.0016; 0.7778° 1.0945 475 57.695. 6.7756: 2 67.545 7.8531 65.331
Mean . 370, 1456 6.57. 10.67. 4737, 894 933 8191 1551 62.16
cv 109  6.06 1592 2043 16.04: 29.11{ 1515 10.03. 18.07 13.00
se : 0.0134; 0.2940: 0.3487 0.7265 2.5319: 0.8677: 0.4714 27395 0.9341. 2.6942
Min 3.63 13: 547 7. 38932 583 7 66132 11.58: 49.827
Max © 375 16.00: 897 1500 59.21: 1284: 11.00. 8855 19.85 75.25
n 9 9 9 9: 9 g 9 9 9 9
Tray 2 Wit #BF Vol top i#ind Bt : t%VTot : Vol bot #ind Bb : b%VTot Vol TOT:% V Tot
Std Dev 0.0431! 1.1304: 1.2876! 1.3229° 7.9179 0.8641; 1.1180 7.7134. 1.7063. 5.8879
Var 0.0019: 1.2778: 1.6579! 1.75. 62.693; 0.7467 1.25. 59.496: 2.9114: 34.667
Mean 372: 644: 444. 600 3148: 1200 200 11.43. 552 22.05
CV 1.16; 17.54: 29.00! 2205 2516! 7215 5590 67.47 30.93' 26.71
se 0.0144; 0.3768: 0.4292° 0.4410: 2.6393. 0.2880: 0.3727: 2.5711: 0.5688 1.9626
Min 3.65 5  1.61! 4 13552; 0.39 0. 3.1785. 2.66. 11.651
Max 3.78 8 599 8 40.501! 3.23 4 27.280] 7.95 29.037
n 9 9 9 9 9 9 9 9 9 9

Table 7.3 Summary of Drop Test Data Count 100 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
Wi - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 100 at 8 % MC

Tray 3 Wit #BF Vol top i #ind Bt : t%VTot i Vol bot i #ind Bb : b%VTot:Vol TOT:% V Tot
Std Dev 0.0207; 0.7071: 1.0718: 0.8819: 59618 0.5675: 1.2019: 4.6559; 1.0854: 4.0938
Var ¢ 0.0004 0.5 1.1487: 0.7778: 35543 0.322: 1.4444: 21.678: 1.1780: 16.759
Mean . 374 400. 158 3.44: 1067 059 1220 517, 217  8.68
cv 0.55; 17.68: 67.64; 2560 55.88i 96.72: 98.33° 90.01: 49.99: 47.17
se © 0.0069! 0.2357: 0.3573: 0.2940 1.9873: 0.1892: 0.4006: 1.5520  0.3618: 1.3646
Min 3.71 3 0.1 2. 0.8418 0 0 0. 0.49: 2.1463
Max :  378; 500 324/ 500 1890 1.78 4.00. 14.51 4000 15.34
n 39 E 9: 9 9 9 9: 9 9: Bl
 Tray 4 ‘Wi #BF Vol top :#ind Bt :t%VTot : Vol bot : #ind Bb : b%VTot:Vol TOT:% V Tot
Std Dev : 0.0311; 0.7265: 1.0808 1.0929: 8.7748! 0.2546: 0.8333: 2.2487: 0.9993: 4.3985
Var 0.0010; 0.5278: 1.1681: 1.1944: 76.998: 0.0648: 0.6944: 5.0567: 0.9987: 19.347
Mean 372, 256 1.41i 178 1049: 017 0.78 1.49° 157, 654
cVv 0.84; 2843 76.77: 61.48 8365 153.79: 107.14. 151.23] 63.52! 67.23
se 0.0104; 0.2422: 0.3603: 0.3643: 2.9249: 0.0849: 0.2778 0.7496; 0.3331: 1.4662
Min 3.68 2 0 o (i} 0 0 0. 0.24: 0.9098
Max 376, 4000 331, 300 278 078 200 659 351 1537
n 9 9: @ g 9 9 9 9 9 9
Tray 5 Wt #BF Vol top | #ind Bt :t%VTot | Vol bot :#ind Bb : b%VTot:Vol TOT:% V Tot
Std Dev 0.0346 o 0 o: 0: 0 0 0 0: 0
Var 0.0012 0 0 0: 0 0 0 0 o 0
Mean 372, 0.00. 000, 0.00. 0000 000 000 000 000 0.00
cv 093, - i - i - - -} o= i - b .
se 0.0115 0 0 0 : 0!

Min 3.67 0 0 0 0 0 0 o 0: 0
Max 3.77; 0.00 0.00i 0.00: 0.00 0.00i 0.00: 000, 0.00 0.00
n 9 9 9 9 9 9 9 9! B ]

Table 7.3 Summary of Drop Test Data Count 100 Cartons at 8% MC

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.

Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.

W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Count 88 Cartons One Off Tests

i Doubles : Rigid : Thickened
Carton : i
Weight(kg) 18.55' 18.53 187
Vol Top ! . 4323 . 13224 . 3897
Vol Bottom : 5.51: 19.93. . 21.72
Vol Total ! | 4874 {15247 60.69
'_-ril_gﬁruises > 58 : 98! 93
No Br Fruit ! 46 ! 70 58
......... 2 Z _ 5

: : : :
Ea Top | 4,64 14.2. 4.19
Ea Bottom ; 0.59: 2.14 2.33
Ea Total 5.23: 16.34 6.52
Ek Carton ! { 109.185 109.068 : 110.127
Tray 1
Weight(kg) 462 463 4.68

i : :
Vol Top | 17.18. 64.42 134
% of Vol Tot: 39.74 48.71 34.49
No Bruises | 15 _ 28 ; 20

: : :
Vol Bottom | 1.32 9.95 : 0.27
% of Vol Tot! 23.96 49.92 1.24
No Bruises 4: 3 1
Vol Total 18.5: 74.37 13.71
% of Vol Tot 37.96 48.87 22.59
No Br Fruit 15 21 14
Ea Top 1.85 6.92 1.44
Ea Bottom 0.14 1.07 0.03
Ea Total 1.99 7.99 1.47

Table 7.4 Summary of Drop Test Data Count 88 Cartons One Off Tests

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL),
Vol Total - total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit -
number of bruised fruit, Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea
Bottom-Energy Absorbed through bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed
by bruising (J), Ek Carton-Kinetic Energy (mgh), % of Vol Tot - % of the total bruise valume in
the whole carton. -
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Summary of Count 88 Cartons One Off Tests

Tray 2 : Doubles : :  Rigid - Thickened
Waight(kg) | ; 468 463 4.68
i i i
Vol Top 18.88' . 3437 1521
% of Vol Tot | 4367 25.99: . 39.03
No Bruises 15. 21! 19|
Vol Bottom 1.1 289 8.41
% of Vol Tot! . 19.96: 14.50! 38.72
No Bruises | 3 i 6 13
{ i ] :
Vol Total | 19.98: 37.26 . 2382
% of Vol Tot! 40.99: 24.49 i 3892
No Br Fruit | 14 19 18
Ea Top 2.03, 3.69 L ..188
Ea Bottom 0.12; 0.31 0.9
Ea Total 2.15: 4 2.53
: {
Tray 3 ; {
Weight(kg) 4.63; 463 i 464
Vol Top : 6.17: 32.29: 10.26
% of Vol Tot 14.27: 24.42 . 26.33
No Bruises _ : « 9 23 : 16
Vol Bottom . 248 3.16. 1047
% of Vol Tot! i 4501 15.86 . 48.20
No Bruises ! ! 6: 5 14
Vol Total {865 3545 2073
% of Vol Tot. 1775 2330 3446
No Br Fruit ! 12 19 17
3 i i ; :
Ea Top { 0.66 3.47: 1.1
Ea Bottom L 027 0.34 112
Ea Total | 0.93: 3.81! 2.22|

Table 7.4 Summary of Drop Test Data Count 88 Cartons One Off Tests

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL),
Vol Total - total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit -
number of bruised fruit, Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea
Bottom-Energy Absorbed through bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed
by bruising (J), Ek Carton-Kinetic Energy (mgh), % of Vol Tot - % of the total bruise volume in

the whole carton.
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Summary of Count 88 Cartons One Off Tests

Tray 4 : Doubles : Rigid i Thickened
Waight(kg) 4.62: 464 4.71
Vol Top 1 146 0,06
% of Vol Tot: 231 0.88 : 0.15
No Bruises | 4 5 1
Vol Bottom 081 a2 256
% of Vol Tot. C o 11.07: . 1967 : 11.79
No Bruises ! 2: i 7 i a
Vol Total | et 508 Y
% of Vol Tot 3.30! 3.34. 4.32
No Br Fruit : 5. 11 9
Ea Top 011 012 001
Ea Bottom ; 0.06: 0.42! 0.28
Ea Total 0.17: 0.54: : 0.29

Table 7.4 Summary of Drop Test Data Count 88 Cartons One Off Tests

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL),
Vol Total - total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit -
number of bruised fruit, Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea
Bottom-Energy Absorbed through bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed
by bruising (J), Ek Carton-Kinetic Energy (mgh), % of Vol Tot - % of the total bruise volume in
the whole carton.

7.4/3
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Appendix 8

SUMMARY OF DROP TEST DATA FOR COUNT 100 FRUIT
INCLUDING CARTON No 2.
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Summary of Drop Test Data Count 100 at 8 % MC Inciuding Carton No 2

Mean

Carton i : : ; : o G G
Weight(kg) 18.59. 18.64. 18.61: 18.64: 18.72! 18.52: 1857 18.62: 18.62: 18.63

H

(Cin1:.Cin2 Cin3 Cin4 Ctn5 Cin6 Ctn7 Ctn8 Ctn9  Ctn 10

i

Vol Top 1733 2581 1358 11.84 1405 11.88/ 1428 1257, 16.88  13.61

Vol Bottom 8.74: 19.76: 13.43! 14.54 6.9. 10.95] 6.92 1227 11.84. 1243
Vol Total 26.07; 4557 27.01; 26.38 2095 22.83i 21.21 2484 2872 2604
No Bruises 36 54 34 31 39 38 32 36 35 36
No Br Fruit 28 37 26 25 27 27 27 28 31 29
Ea Top 1.92. 286 1511 132 155 132 138 139  1.86  1.51
EaBottom . 097 219 149 161, 077 121 067 136 132  1.38
Ea Total 289 505 3000 293 232 253 205 275 318 289
Ek Carton : 109.42i 109.72: 109.54i 109.72: 110.19. 109.01} 109.30 109.60: 109.60: 109.66
10 Ctns Wt #BF : #Ind.Bi Vol T : Vol B : VolTot: EaT EaB ' EaTot Ek
Std Dev 0.0519: 3.4075 6.4196; 4.1695: 3.8305: 7.0090: 0.4699 0.4384 0.8094 0.3055
Var 0.0027; 11.611: 41.211] 17.385: 14.672' 49.127  0.2208 0.1922: 0.6551. 0.0933
Mean 18.616! 28.5! 37.1; 15184  11.778. 26.962! 1.662 1.297. 2.959: 109.57
cv 0.2788: 11.956: 17.303 27.460: 32.522: 25.996: 28.272 33.798! 27.352! 0.2788
se 0.0164 1.0775. 2.0301; 1.3185: 1.2113} 2.2165: 0.1486 0.1386 0.2559: 0.0966
Min 18.52 25 31 11.84 69 2095 132 067 205 109.01
Max 18.72 37 54i 2581 19.76 4557, 286 219° 505 110.19
n 10 10 10 10 10 10! 10 10° 10: 10

Table 8.1 Summary of Drop Test Data Count 100 Cartons at 8% MC Including
Carton No 2

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.
W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruisin
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
328 bottom of the apple, EaTot - energy absorbed by bruising on the apple. 8.1/1



Summary of Drop Test Data Count 100 at 8 % MC Including Carton No 2

' Ctn1:Cin2  Ctn3iCtnd4 Ctn5 Ctnf Ctn7 Ctn 8 :Ctn 9 : Ctn 10
Tray 1 .f : | SN e B
Weight(kg) 363 373 3711 374 373 366 367 371 375 372
Vol Top . 690 763 593 701 547 686 596 594 887 610
%of Vol Tot 39.82. 29.56. 43.67. 59.21° 38.93 57.74 41.71 47.26 53.14: 4482
No Bruises 12 9 9 7 1 15 10 1. 1. 10
Vol Bottom 609 1057 11.65 1284 611 931 583 1010  7.83 1071
% of Vol Tot 6968 5349 86.75 88.31. 8855 8502 8425 8231 6613 8616
NoBruises . & & 1 w0  m w© 8 .8 .7 10
Vol Total 1299 1820 17.58. 19.85 11.58 16.17, 11.79 16.04 16.80 1681
% of Vol Tot. 49.83. 39.94' 65.09' 7525 5527 70.83; 5559 64.57 5850 64.55
No Br Fruit 15 14 13 14 15; 15 15; 14 16 14

:
EaTop 077 085 066 078 061 076i 057 066 099 068
EaBottom @ 068 117 129' 142 068 1.08; 056 112 087 1.9
EaTotaa 145 2020 1.95 22 129 1790 113 178, 1.86. 1.87
[ Tray 2 g i : ; | :
Weight(kg) = 375 37 375 378 376 367, 370 365 371 372
Vol Top . 589 995 550, 366 518 161, 474 470 472 386
%of Vol Tot: 3456 38.55 40.50; 3091 3687, 1355 3317 37.39 27.95 28.36
No Bruises 5 10 8 5: 7 4 5 7i 6 7
Vol Bottom @  1.58 6.41 1.47 0.69: 0.47 1.05 1.09: 0.39 3.23 0.81
% of Vol Tot: 18.08: 32.44: 10.95! 475  6.81; 950, 1575 3.18 27.28°  6.52
No Bruises 3 9 0 2 2 2 2 1 4 2

i {
Vol Total : 757 16.36: 6.97. 435 565 266/ 4740 509 795  4.67
% of Vol Tot: 29.04' 3590: 2581 16.49: 26.97j 11.65; 2235 20.49: 27.68: 17.93
No Br Fruit 6 11 7 6 6: 5 5 7: 8 8
_ :
Ea Top . 066 1.10. 061 041: 057, 018 046: 052 052 043
EaBottom : 018 071 016 008 0.05 012 011 0.04 036 0.09
EaTotal  0.84 181 0.77; 049  0.62 03 057 056 088 052

Table 8.1 Summary of Drop Test Data Count 100 Cartons at 8% MC Including
Carton No 2

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.

Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.

W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple. 8.1/2 a2g
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Summary of Drop Test Data Count 100 at 8 % MC Including Carton No 2

‘Ctn1 Cn2 Ctn3 Cind4 Cin5 Ctn6 :Cin7 Ctn8 Ctn9 Ctn 10
Tray3 S . | | -. "
Waeight(kg) 378 374 374 376 375 373 371: 376 374 373
:
Vol Top 324, 751 075 105 166 010; 205 1.19 319,  1.03
% of Vol Tot: 18.70; 2910 552 887 11.81; 084! 1435 9.47, 1890 7.57
No Bruises 3 8 3: 4 4 2 4 3 5 3
Vol Bottom 076: 278° 023 089 032 039 000 1.78  0.00. 0.91
% of Vol Tot:  8.70; 14.07. 171 6.12. 464 356 000 1451 0.00. 7.32
No Bruises 1 6 1 1 2 1 0 4 0 1
s
Vol Total : 400 1029 098 194 198 049 205 297 3.19 1.94
% of Vol Tot: 15.34; 2258 363 735 945 215! 967 11.96 11.11: 7.45
No Br Fruit : 4 9 4 3 4 3 4 5: 5 4
Ea Top 036 083 008 012 0.18 001 020 0.3 035  0.11
Ea Bottom 008: 031 003 010. 004 004, 000: 0.0 0.00; 0.10
EaTotal : 044 114: 011! 0220 0220 005 020 0.33 035 0.21
Tray 4
Waeight(kg) 368, 374 374 368 376 371, 374 373 370 3.76
|
VolTop : 1200 0720 140 012. 174 331} 154 074 000 262
% of Vol Tot:  6.92! 279 10.317 1.01: 1238 27.86; 10.78: 589 000 19.25
No Bruises 1 3: 1 W 2 3 3 2 0 3
Vol Bottom : 031 000 008 042  0.00 020/ 000 000 078 0.0
%of Vol Tot: 355 000 060, 083 000 183 000: 000 659 0.00
No Bruises ° 2 0 1) 1 0 1 0 0 2 0
VolTotal 151 072 148 024 174 351, 154 074 078 262
%of Vol Tott 579 158 548 091 831 1537 7.26: 298 272 10.06
No Br Fruit : 3 3 2 2 2 4 3 2 2 3
EaTop 013 008 016 001 019 037 015 008 000 _ 0.29
[EaBottom | 0.03° 000 001, 001 000 002 000 000 009 0.00
EaTotai 016 008 017 002° 019 039 015 008 009 0.29

Table 8.1 Summary of Drop Test Data Count 100 Cartons at 8% MC Including
Carton No 2

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.

Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.

W1 - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruisin
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple. 8.1/3



Summary of Drop Test Data Count 100 at 8 % MC Including Carton No 2

iCtn1iCtn2 :Ctn3 Ctn4 Ctn 5 :Ctn 6 :Ctn7 :Ctn 8 : Ctn 9  Ctn 10
Tray 5 * : T '
Waight(kg) 375, 373 367 368 372 375 375 377 372 370
VolTop . 000 000 000 000 000 000 000 000 000
%of Vol Tt 000 000 000 000 000 000 000 000 000 000
[y : ; = = 5 5 05 e w000
i i E : H - ] i
Vol Botom © 000 000 0.00 000 000, 000 000 000 000
%of Vol Tott 000 000 000 000 000 000 000 000 000 000
NoBruises ~ 0 o o 0 O O o0 0 .0
Vol Total = 000 000 000 000 000 000 000 000 000
%of Vol Tott 000 000 000 000 000 000 000 000 000 000
No Br Fruit 0 0 0 0 0; 0 0 0 o
i
Ea Top 000 000 000 000 000 000 000 000 000  0.00
Ea Bottom 0000 0000 000 000 000 000 000 000 000 0.00
Ea Total 0.00: 0000 0000 000 000; 000 000. 000 0.000 0.00
Tray 1 Wt i#BF Vol top : #ind Bt : t%VTot ; Vol bot :#ind Bb : b%VTot: Vol TOT:% V Tot
StdDev  : 0.0389 0.8498 1.04i6 2.1213 91093 2.5076 1.3375: 11.865 2.7754: 10.367
Var . 0.0015. 0.7222 1.0850° 4.5 82.980 6.2881! 1.7889 140.78 7.7029. 107.47
Mean 370 1450 668 1050 4558, 910, 930 79.07 15.78 59.94
cV 1.05. 586 1560 20.20 19.98: 27.54: 14.38 15.01 17.59° 17.29
se 0.0123: 0.2687: 0.3294' 0.6708 2.8806! 0.7930: 0.4230: 3.7521. 0.8777: 3.2782
Min 3.63 13 5.47, 7. 29.562! 5.83! 7. 53.492: 11.58. 39.939
Max 375 16.00. 897 15000 59.21: 1284 1100 8855/ 19.85 75.25
n 10.00; 10.00: 10.00; 10.00: 10.00; 10.00; 10.00: 10.00; 10.00: 10.00
: : : ;
Tray 2 Wt #BF Vol top i#ind Bt : t%VTot { Vol bot i #ind Bb : b%VTot Vol TOT: % V Tot
StdDev | 0.0412} 1.7920. 2.1236 1.7764 7.7931: 1.8386: 2.4518: 9.8495 3.7876 7.0720
Var © 0.0017; 3.2111: 45097 3.1556 60.733: 3.3805: 6.0111: 97.012. 14.346 50.013
Mean 372 690 4990 640 3218 1.72. 270 1353  6.60. 2343
cv 111; 2597. 4255 27.76. 2421: 106.96: 90.81. 7278 57.38. 30.18
se 0.0130° 0.5667 06715 0.5617. 2.4644: 0.5814; 0.7753 3.1147: 1.1977: 2.2364
Min 3.65 5 161 4 13552 0.39 0 3.1785: 2.66 11.651
Max 3.78. 11, 995 10. 40.501:  6.41 9 32439 16.36  35.901
n 10000 10.00 10.00. 10.00 10.00. 10.00° 10.00: 10.00 10.00 10.00

Table 8.1 Summary of Drop Test Data Count 100 Cartons at 8% MC Including
Carton No 2

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total - _
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Abso‘rbet_d through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.
Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons. N
Wt - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - vo!ume of bruising
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of brung.mg on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple.
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Summary of Drop Test Data Count 100 at 8 % MC Including Carton No

Tray 3 ‘Wt (#BF Vol top :#ind Bt t%VTot Vol bot :#ind Bb : :b%VTot Vol TOT % V T
StdDev 00196, 17159 21289 16633 8.0965 08760 1.8886 5.2137 27638 5.850
var 0.0004' 2.9444 45323 2.7667 65.553 0.7673 3.5667 27.183  7.6388 34.22
Mean 374 450 218 390 1251, 081, 170  6.06  2.98 100
cv 052 3813 97.79 4265 6471 108.68 111.09. 86.00 9265 58.1
se . 0.0062: 0.5426 0.6732° 0.5260 2.5603 0.2770 0.5972: 1.6487 0.8740: 1.850
| Min 371 3 0.1 2 0.8418 0. 0 0 0.49 2.146
[Max . 378 900 751 800 29.10: 278 6.00 14.51: 1029 225
n . 10.000 10.00 10.00-2 10.00: 10.005 10.00: 10.00 10.00; 10.00. 10.0
: : : - ' ‘ ; : : ;
Tray 4 Wt #BF Vol top “#ind Bt 1%VTol Vol bot {#ind Bb : b%VTot Vol TOT:% V Tc
StdDev 00299 0.6992 1.0419 1.1005 8.6239 0.2457 08233 2.1716 0.9801 4.433:
Var 0.0009: 0.4889 1.0857 1.2111. 74.371 0.0604: 0.6778: 4.7160 0.9605 19.65¢
Mean 372; 2600 134 1900 972 015 070! 1.34 1.49 6.0
cv 0.80: 26.89: 77.82] 57.92. 88.73; 164.90; 117.61: 162.28: 65.86: 73.3.
se 0.0095: 0.2211: 0.3295: 0.3480: 2.7271: 0.0777: 0.2603: 0.6867; 0.3099: 1.402-
Min 3.68: 2 0 0 o 0: 0 0. 0.24: 0.909¢
Max 3.76: 4000 331 300 2786 078 200 659 351 153
n . 10.00¢ 10.00! 10.00: 10.00: 10.00: 10.00: 10.00i 10.00;{ 10.00: 10.0(
3 : i {

Tray 5 ‘Wit #BF Vol top :#ind Bt :t%VTot : Vol bot ; #ind Bb : b%VTot:Vol TOT:% V To
Std Dev : 0.0327: 0: [0} 0 0 0 0 [0} 0 (
Var 0.0011: 0 0 0 0 0 0: 0: 0 (
Mean 3.72 0.00 0.00; 0.00 0.00 0.00 0.00i 0.00. 0.00 0.0¢
Ccv 088 - i . i . 4 v f % § = " g

se _0.0103 0 0 0 0 0 0 0 0 C
Min © 367t O o o 0 0 0 0 o ¢
Max 377 000 000 000 000 000 000 000 000  0.0C
n . 10.00¢ 10.00: 10.00: 10.00: 10.00: 10.00: 10.00: 10.00! 10.00: 10.00

Table 8.1 Summary of Drop Test Data Count 100 Cartons at 8% MC Including
Carton No 2

Vol Top-Bruise Volume top of apple (mL), Vol Bottom-Bruise Volume Bottom of Apple (mL), Vol Total -
total bruise volume (mL), No. Bruises - number of individual bruises, No. Br Fruit - number of bruised fruit,
Ea Top - Energy Absorbed through bruising on top of Apple (J) Ea Bottom-Energy Absorbed through
bruising on Bottom of Apple (J) , Ea Total-Energy Absorbed by bruising (J), Ek Carton-Kinetic Energy
(mgh), % of Vol Tot - % of the total bruise volume in the whole carton.

Std Dev - standard deviation, Var - variance, Mean - average, CV - coefficient of variation, se - standard
error, min - minimum value, max - maximum value, n - number of cartons.

Wt - weight, #BF - Number of bruised fruit, # Ind B - number of individual bruises, Vol T - volume of bruisin:
on top of apple, Vol B - volume of bruising on bottom of apple, Vol Tot - total volume of bruising on apple,
EaT - energy absorbed by bruising on the top of the apple, EaB - energy absorbed by bruising on the
bottom of the apple, EaTot - energy absorbed by bruising on the apple. 8.1/5



Appendix 9

SPLIT POSITIONS AND SPLIT SITES

Potential split sites for Count 88 and Count 100 trays are given in Figures
9.1 and 9.2.

Photographs demonstrating typical tray splitting on trays 2 and 3 in a carton
of Count 88 fruit at 8% MC are shown in Figure 9.3.

Tables 9.1 to 9.4 give details of the length of each split in mm and the
position of the splits. Where two numbers are given, two splits occurred
side by side in the same region. The data for Count 88 cartons at 8% MC
was limited to 7 cartons.

Figure 9.2 Split sites on Count 100 Tray
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88 15% AIBICIDIE F:GIH!lI (J:KILIMIN O Pi{Q}R
Carton 1 :

‘Carton 2
Tray 3 16: 27

Carton 3

Carton 4

Carton 5
Tray 2 : 20

'Carton 6

Carton 7

Carton 8
Tray 2 22

_ Carton 9
Tray 2 20

Carton 10

Table 9.1 Spiit Positions and Length (mm) in Count 88 Cartons with Trays at 15% MC
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88 8%

Carton

Tray 2

33

34

Tray 3

16

20

Tray 4

30

21

Carton

fﬁpy2

32

21

14

Tray 3

21

24

35

Tray 4

28

Carton

13

Tray 2

26

24

23

28

Tray 3

23

24

20

8.

24

Carton

14

Tray 2

28

20

40

30

35

Tray 4

28

_Carton

15

qray 2

35

24

20

23

27

1oy 3

43

26

Tray 4

37

35

21

"Canon

16

ey 2

15

Tray 4

19

33

Carton

17

Arey 2

26

Tray 3

25

Table 9.2 Split Positions and Length (mm) in Count 88 Cartons with Trays at 8% MC
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9€e

100 8%

Carton 1

Tray 2

27/50

58

24

23

19/29

24

25

9/10.

40

18

Tray 3

16

15

23

38

30

Tray 4

22

18

Carton 2

Tray 2

50

25

32

19

18

24

18

Tray 3

38

12

16

50

__‘[ray 4

12

Tray 5

16

Carton 3

Tray 2

28

55

36

16

15

21

18

18

16

35/65

Tray 3

23

13

17

23

36

25

Tray 4

19

Carton 4

Tray 2

30

20

27

22

25

67

Tray 3

o ¥

13

24}

Tray 4

18

29

24

Tray 5

23

41

11

Carton 5§

Tray 2

51

36

21

25

28

24

20

15

16

25

14

Tray 3

36

12

12

11

Tray 4

15

23

Table @ 2 Split Positions and Lennth fmm\ in Cannt 10N Cartane 1.8 with Trave at RoL MO



w
w
-\J

Tray 2 38

17

27

37

30

42

19

25

34/23

i8

21

26

16

28

22

30

Tray 2 42

28

24

26

17

25

23

15

26

15

Tray 2 52

32

27

18

23

18

Tray 4 19

13

26

19

30

22

28

34

Carton 10

Jray 2

38

24!

18/27 |

25

Tray 3

20

Tray 4

15

32

28

15

25

23

Table 9.4 Split Positions and Length (mm) in Count 100 Cartons 6-10 with Trays at 8% MC
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Photograph 1 Typical Splits in Count 88 Tray 2 at 8% MC

Photograph 2 Typical Splits in Count 88 Tray 3 at 8% MC
Figure 9.3 Typical Split Sites on Count 88 Trays 2 and 3 at 8% MC
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Appendix 10

TENSILE STRENGTH TEST DATA
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1 :Thick. CSA  Ext  Force : Stress Br 2 Thick. CSA Ext  Force Stress
A 138 1380 180 50.80 368 3 A 119 1190 200 5420 4.5
B 132 1323 180 6130 463 3 B 129 1293 150 51.70 4.0l
C 125 1253 120 4330 3.45 3 'C 137 1370: 1.60' 59.60 4.3!
D : 1.32: 1317 150 6220 472 3 D 136 1360 1.60: 57.00  4.1¢
E } 1.38. 13.83] 1.10: 4250: 3.07. 3| E 142 14200 110 43.30: 3.0!
F :1.30: 13.000 1.70: 6250 4.81 3 ‘F : 1.31 13.10; 150 4480 3.4
G 1.29: 1293 120 58.00: 4.48 2 ‘G | 1.30! 13.000 1.60. 6220 4.7t
Hi 134 1340 1.80: 58.40: 4.36 2 H : 1.20{ 12.03 200 65.80 5.4
| $1.39: 1390 1.20. 55.80: 401 2 | {133 1333 140 4850 3.6«
J 1129 1293 170 5530 428B  J 136 1360 180 5580 4.1
K: 133 1330 140 57000 429 3 'K 141 1413 180 5620 39t
L : 1.20{ 12,03 1.70: 58.20: 4.84. 3 L { 1.25{ 1253 1.70: 57.20! 4.5¢
M: 115 1150 1.60: 54.80: 4.77: 1 M: 117 11.73. 1.40, 50.30: 4.2¢
N :1.35: 1347 1.70. 5270 3.91: 3 N i 1.22! 1217 1.70. 53.50: 4.4C
O 1.46: 1460 1.90: 5530: 3.79: 1 {0 i 1.37: 13.67; 1.70; 50.50: 3.7¢
P 135 13.50: 1.50: 60.50: 4.48 3 P i1.24; 1243 1.80, 58.00; 4.6€
Qi 1.24; 1237: 1.30: 61.30 4.96; 3 {Q : 1.26¢ 12.57! 1.60: 53.80: 4.2¢
R 135 1353 150 60.80: 4.49: 1! iR : 1.30) 12.97. 1.40i 54.40. 4.2(
i §

3 (Thick: CSA | Ext : Force : Stress  Br! {4 Thick. CSA i Ext | Force : Stress
A 125 1253 1.80: 53.40: 4.26: 3 A | 135 1350 2.00. 61.200 4.53
B 142 1423 160 5530: 389 2 B 134 1340, 150 60.80. 4.54
C:1.35 1353 150 5530 4.09 1. /C 120! 11.97. 1.60. 57.30 4.79
D:1.21: 1210 200 6070 502 3 D : 116 11.57. 1.50 5590  4.83
E{128 12777 | . 000B .  E 131 13.07 1.60 5090 3.90
F_ 141 1413 140 5270: 373 3  F 122 1217 160 56.80 4.67
G 122 1223 160 4900 401 2 G 119 1193 210 57.90 4.85
H 1.13' 11.30. 1.80. 53.80 4.76: 3. ‘H 121’ 1210 1.70, 57.20' 4.73
| 119! 11.93° 1.40 51.00: 427 3 il :1.38 1380 1.70. 57.00. 4.13
J {115 11.50. 1.90: 43.90: 3.82 3 iJ | 1.28° 12.80. 1.80' 60.00; 4.69
K :1.25: 1253 1.20: 50.20: 4.01; 2 K | 1.43] 14.30: 1.30; 52.50. 3.67
L  1.24; 12400 1.20 40.30: 3.25: 2 L {111 11.07; 200 56.50: 5.11
M: 1.16: 11.60: 220 60.20: 5.19: 1. iM 131/ 1307 150 56.40 4.32
N {114 1140 190 5350 4.69 B : ‘N 0 1.34 1343 140 5520 411
O i 1.33! 1330 1.30 3450 259 3 ‘0 i 1.25 1247, 1.60 53.50. 4.29
P 12.33° 1.90. 5570 4.52! 3 ‘P | 1.16: 11.63. 1.80! 59.80 5.14
Q 128 12.83: 140 5280 411B Q115 11.47 1.70, 54.00i 4.71B
R :1.19 1187 1.80 5730 4.83 2 ‘R : 1.29: 1290 1.90. 56.70 4.40

Tables 10.1 Tensile Test Data

Left Hand Column - top number = tray number, letters = position on tray (Figure 5.1in text) Thick -
Mean sample thickness (mm), CS A - Cross sectional Area, Ext - extension in (mm), Force - in
Newtons, Stress - stress to break the sample, Br - Break, column figures = position of break, A and B
indicate 'jaw breaks’, (Figure 5.2 in text)
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1213, 150 5200 429
10.97. 1.80 5590 5.10
11.67. 160 5330 457
10.93. 1.40 51.00. 4.66:
13.63: 200 60.50 4.44
12.23:  1.80: 56.30. 4.60°
11.37¢ 170 61.50. 541!
11.37. 1.40 5530 487
11.53: 1.60 56.30 4.88
1170,  1.90 56.80 485

12.07: 190 59.90. 4.96
1250: 1.20. 48.20 3.86
1253 1.80 62.60 4.99
12.27! 1.60 57.50° 4.69
13.37. 1.80. 63.00. 471
12.37: 1.80. 50.20 4.06
11.90: 200 59.70: 5.02:

1363: 1.80 67.80: 4.97:

5 Thick: CSA : Ext : Force : Stress :Br:

iThicki CSA | Ext ¢ Force : Stress :Br
{122 1223 1.60 5640 461 3
© 1.36! 13.63. 1.00 49.00° 3.59 1
1.26! 1257, 1.30 6160 490 3
1.22. 1220 150 5630 461 3
1.24: 1237 150 5140 4.16 3
1.27{ 12.67: 1.30. 52.60! 4.15 2
i : =

3

2

2

1.35! 13,53} 1.60 68.000 5.02
1.22] 1217, 180 67.90 5.58
116 11.63. 170 61.80 531
: 1.13] 1133 150 5650 4.99
{ 1.22. 1223 1.70. 63.80: 522B
. 1.17. 11700 1.40. 48.00 4.10'B
£ 117 11.73. 210 6550 558 2
{113} 11300 070 18.700 1.65A
$ 128 12.83; 1.70 4550 355 2

134 1337 1.20 4330 324 A
1.32} 1320 1.80. 61.80° 4.68 1
. 1.36. 1357 1.80 60.60 4.47 1

DipvioiZizirixiCi—iTipiMMOiOWi>» o

¢

‘Thick. CSA | Ext : Force : Stress :Br

' Thick CSA : Ext  Force Stress Br.
P 3 £ 121; 1213; 220 5030 415 2

1.25: 12.53: 2100 4280 341 3

'8

’ A
131! 13.13; 1.70: 4220 3.21: 2 B : 1.31; 1307, 240 4950 3.79 3
1.24: 12.40: 230: 4450 3.59'B C:1.27 12700 210 54000 425 3
i 122 1223} 430 4750 3.88B ! D i 1.21i 1213] 270! 5350! 4.41 A
i 1.14: 11.40! 1.60. 37.00 3.25B | E {134 1343 1.80 4050 3.01: 1
1.33] 13.30! 230 44.80: 3.37 2 Fi1.21; 1213] 210 4920 4.05 3
i 1.21: 12.07: 260 46.30 3.84; 3. G:1.22 12200 150 41.80; 3.43B
{117 11.67: 290 47.90 4.11:A H:1.18 11.77{ 250 56.50: 4.80 2
1132 13.17; 230 45.70: 347 3i | {1.27; 12.67. 230 5150 4.07. 3
i 125! 12.47: 200 4400 353 2 iJ 1 1.27. 12.73] 240, 4950, 3.89 2
: ' 2.10; 4550: 3.71i 2! {K { 1.34! 13.37; 210 4580 3.43: 2
2.20: 46.90: 3.49 2| L { 1.37¢ 13.73] 220! 4680 3.41: 3
2.30: 47.40! 3.70: 1 iM | 1.33] 13.33! 250 4930 3.700 2
2.20: 4430 339 2 IN i 1.23] 12.30; 270 50.70; 4.12; 2
250 4560 382 3 ‘0! 1.36. 1363 230 4640 3.40 2
270 49.50: 3.95 2 ‘P 138 13.77. 220 4250 3.09 3
210 4450 365 2 Q: 1.20. 1200 260 51.90. 4.33B
270 4530 369 2 R:1.38 1377 230 4690 3.41 2

bles 10.1 Tensile Test Data

t Hand Column - top number = tray number, letters = position on tray (Figure 5.1in text) Thick -
an sample thickness (mm), CS A - Cross sectional Area, Ext - extension in (mm), Force - in
vtons, Stress - stress to break the sample, Br - Break, column figures = position of break, A and B
cate 'jaw breaks’, (Figure 5.2 in text)
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11.23¢}

42.80

3.81;

52.90'

4.46

11.93!

52.80!

4.42

48.30'

3.91:

12.87;

42.50

3.30

44.40:

3.51:

13.60

48.80!

3,59

5250

4.41

MR ],

11.97

46.30

55.80!

4.66:

L.

12.07!}

54.50!

4.52:

4950

3.96:
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51.10:

45.30:

4.11:
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1263

42.80'

49.20:

4.18:

@«

12,971
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47.80'

3.94:A ;

12.87!
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55.80'

4.65:

13.97!
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1
3
3
2
3
1
3.87. 3
1
2
2
1
3
3

47.50:

3.76:

12.70!

51.00;

{140 14.03 260 4390

3.13

13.5731

491(:é

1127 1270, 220 4420

3.48

250 52.00

4.48:

R

1380 2
12.80'

5110

D0 00
=
>
[=2]
(=]

3.87

0

1.26

12.63

49.00;

124 1237, 240 47.80

H

Tables 10.1 Tensile Test Data

Left Hand Column - top number = tray number, letters = position on tray (Figure 5.1in text) Thick -
Mean sample thickness (mm), CS A - Cross sectional Area, Ext - extension in (mm), Force - in
Newtons, Stress - stress to break the sample, Br - Break, column figures = position of break, A and B
indicate ‘jaw breaks’, (Figure 5.2 in text)
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8% MC : : _ 15% MC
DG | MEAN| N TRAY | DG: MEAN: N | TRAY
A i 4.718 18 5 i A {4001 : 17 1
A B 4.657 14 6 | A 3.930 16 9
A B iC 4525 | 15 4 A B 3.887 16 12
iB iC 4.278 17 3 A B . 3749 17 10
iB iC 4.264 16 2 A B 3705: 15 8
c 4.125 15 3 B 358 : 14 7
8% MC : 15% MC
:DG ! MEAN N POS'N: DG : MEAN N POS'N
‘A 4.960 6 : H | A {4530 ¢ 2 P
‘A 4.857 6 M A B 14312 0 5 H
A 4.758 6 G A B iC . 4.264 5 c
A 4.735 4 Q ¢ A B iC D | 4094 5 Q
‘A 4,672 6 0O B iC iD {4038 : 5 G
A i 4572 5 P B iC D 4037 : 6 I
‘A 4.560 6 R B iC D | 3.99% 5 M
A iB 4440 | 4 J E B iC D 3.834 5 P
A B 4.422 5 I ‘E {B iC D 3.824 5 L
A B 4.358 6 G E C D {375 8 R
‘A B 4.324 5 L E D i3744 | 5§ N
‘A B i 4.320 5 F S D 13712 6 B
‘A B 4320 i 6 A E ‘D 369 ! 6 K
A iB 4.292 6 B ‘E D 3.683 6 F
A iB 4.278 4 N E D | 3675 6 J
‘A iB 4.232 4 K S D : 3622 6 A
! B 3.772 6 O i iE 3.428 6 (¢}
B 3.724 5 E E 3.358 5 E
i i

ible 10.2 Duncans Multiple Range Tests

i = Duncan Groupings - means with same letters are not significantly different, MEAN = mean

ess value, N = number of samples tested, TRAY = tray number, POS'N = position on tray
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Appendix 11

CHI SQUARED TESTS

The test statistic values for the Chi Squared Tests are given in tables 11.1 to 11.3

Data in the columns on these tables refer to the text as follows:-
Bruise Split: 7.5.1i
Split Height: 7.5.2
Bruise Height: 7.5.1iv
Split Weight: 7.5.1ii
Bruise Weight: 7.5.1iii

Bruise
Tray 1
Tray 2
Tray 3
Tray 4

Table 11.1.

Bruise
Tray 1
Tray 2
Tray 3
Tray 4

Split
0.19
0.31
0.17
0.68

Split Height
Tray 1 -
Tray 2 -
Tray 3 -
Tray 4 -

Bruise Height
Tray 1 1.24
Tray 2 0.62
Tray 3 1.59
Tray 4 0.97

Count 88 at 15% Moisture Content

Split
2.33
0.72
2.18
2.18

Split Height
Tray 1 -
Tray 2 -
Tray 3 -
Tray 4 -

Bruise Height
Tray 1 2.49
Tray 2 1.02
Tray 3 0.1
Tray 4 1.14

Table 11.2. Count 88 at 8% Moisture Content

Bruise
Tray 1
Tray 2
Tray 3
Tray 4
Tray 5

Split
0.43
0.41
0.17
1.47

Split Height
Tray 1 0.69

Tray 2 6.96

Tray 3 0.70

Tray 4 2.59

Tray 5 -

Bruise Height
Tray 1 1.85

Tray 2 1.16

Tray 3 3.96

Tray 4 0.00

Tray 5 -

Table 11.3. Count 100 at 8% Moisture Content

Split
Tray 1
Tray 2
Tray 3
Tray 4

Split
Tray 1
Tray 2
Tray 3
Tray 4

Split
Tray 1
Tray 2
Tray 3
Tray 4
Tray 5

Wt
0.47
0.29
0.59

Wit

0.52
5.32
1.39

Wt

0.66
0.59
1.42
2.26

Bruise
Tray 1
Tray 2
Tray 3
Tray 4

Bruise
Tray 1
Tray 2
Tray 3
Tray 4

Bruise
Tray 1
Tray 2
Tray 3
Tray 4
Tray 5

Wt
0.28
2.88
0.12

Wit

2.32
3.2
3.81

Wit

3.16
2.28
0.19
0.25
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Appendix 12

RECOMMENDATIONS ON SIZE OF FUTURE TRIALS

The size of the trials undertaken in this report were limited by time, and so it was
decided to test 10 cartons as it was believed that this would provide at minimum
a clear indication of trends. Using the data obtained in the three main
experiments, the potential validity of future trials of this size was assessed to
enable recommendations to be made regarding the scale further investigations.

The validity of the quantity data collected in statistical terms was assessed by
means of the coefficient of variation. The coefficient of variation describes the
variability of the data and when plotted against the summed number of cartons
dropped gives an indication of the point where enough cartons have been
dropped to essentially eliminate errors resulting from a sample which is too
small.

12.1 Graphs of Coefficient of Variation Data against Summed
Cartons

The coefficient of variation for each of the three main drop tests was
calculated using a summation of cartons 1 and 2, then 1, 2 and 3 and so
on until all 10 cartons were considered for Count 88 fruit and 9 cartons for
Count 100 fruit. Figure 12.1, graphs 1, 2 and 3 showed the coefficient of
variation against the summed cartons for the numbers of bruised fruit,
individual bruises and total energy absorbed in bruising calculated from
the bruise volumes and bruise resistance coefficient.
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Figure 12.1 Coefficient of Variation against Summed Cartons

12.2 Interpretation of Graphs

A plot of the coefficient of variation against the number of cartons should
give a downwards sloping curve as the number of cartons increases, and
will eventually reach a plateau where the value of the coefficient of
variation does not change appreciably with each additional carton. The
first 5 or 6 cartons will not give a very accurate assessment of the situation
due to the small sample size but as more cartons are dropped trends will
begin to emerge.

Count 88 fruit in Figure 12.1, 1 did not appear to follow any trends. Graph
12.1, 2 showed similar results although the variation in the number of
bruised fruit remained fairly constant. Count 100 fruit in Graph 12.1, 3
showed a constant coefficient of variation for the number of bruised fruit
but remained erratic for energy absorbed and numbers of actual bruises.

From this it can be concluded that a much larger sample of fruit would be
needed to produce highly accurate data to determine the mean energy
absorbed in bruising for a given carton configuration. Unfortunately due to
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time constraints imposed on this programme it was not possible to extend
the number of samples in the ftrials. However the results obtained did
provide statistically sound results in order to distinguish between the two
configurations. It is therefore recommended that further experimental work
be undertaken using at least twenty cartons prior to assessing the
coefficient of variation against the summed cartons, at which point an
informed decision can be made to assess whether the scale of the
programme needs to be increased. lIdeally all the fruit should be obtained
from one block in one orchard, graded and then immediately drop tested
to maximise the consistency of the experiments.



Appendix 13

TECHNICAL PRODUCTION DETAILS

This thesis was prepared on an Apple Macintosh Powerbook 100 using Microzoft
Works 3 for text, graphics and spreadsheet functions. The limitations of this
program and the relatively low speed of the computer were more than offset by
the portability that allowed all data to be directly entered (with the computer in a
plastic bag) and the text added under a wide variety of circumstances. During
the final stages of writing up the project | had the use of a Macintosh Quadra 700
with a 20" colour screen. | imported the text into Microsoft Word 5.1 and
occasional pages into Pagemaker 3 for added formatting flexibility and printed
the document on an Agfa 3400PS Laser printer at 400 dpi. The spreadsheets
were printed using Microsoft Works 3, and the statistical tests were run on Stat
View 512+.

Many of the original graphics were prepared in MacDraw Pro and imported into
Word 5.1 in Pict format (eg Figure 4.1). Others were sketched, scanned in on an
Agfa 800 dpi flat bed scanner and modified in McView (an Agfa scanner support
program using a paint format). These images were saved in Pict and imported
into MacDraw Pro for annotation. They were subject to error when subsequently
saved in Pict format and so were saved in EPSF and printed in Pagemaker 3 (eg
Figure 6.4).

The photograph of the Siemens Somatom CT Scanner (Figure 4.11) was
scanned as a greytone image at 71 Ipi, saved in Pict and then printed in Word
5.1 at 400 dpi. The CT Scan images were hung on a standard radiology
lightbox and recorded using a Panasonic S-VHS video camera. They were
digitised by a Macintosh Centris 660AV using the supplied Apple software. The
image was saved in Pict format and placed in Pagemaker 3 to enable precise
arrangement of captions and icons (Figures 4.14 to 4.17). The still-frame
pictures of the apple cartons during fall were captured in a similar manner from a
Panasonic semi-Professional video-recorder with digital image hold (Figures
6.18 and 6.19). Top copies of the halftones have been used in this report to
preserve the quality.

The colour photographs were taken under natural lighting conditions with Kodak
200 ASA print film using a Nikon F301 with 35 -70 mm zoom lens. The camera
was mounted on a tripod with cable release and apertures of F8 to F16 were
used depending on the depth of field required. Photographs were reproduced
on a Xerox A Color 635 photocopier.
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