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ABSTRACT

In this exegesis the term Watermaker has been used to describe a survival
product that creates fresh potable drinking water from saltwater.

Of all the water on the earth ninety seven percent of it is saltwater. Of
that three percent that is fresh water only point five percent is of a quality
safe enough for drinking (Kim, Hee Ko, Kang, & Han. 2010).

When a person is stranded on a life vessel or in a situation where
freshwater is not readily available, a survival product that produces fresh
water has the possibility of prolonging the life of that person. Designing a
product that provides fresh water and thus preventing the dehydration of
someone in a survival situation was the aim of this project.

The final product meets the design criteria of being energy efficient and
easy to use. By achieving this, the end user is provided with a product
that is immediately usable and requires a low expenditure of energy
when in use. Product testing and usability studies were carried out during
development to ensure that the design criteria were fulfilled.

Research revealed that there is a need for a product of this kind that sits
in the more affordable end of the market. Design challenges involved
creating a product that requires minimal parts and keeps manufacturing
costs low. Achieving this resulted in a more affordable option to the
consumer, with the intention of making them more inclined to purchase
the product that may some day save their life. Furthermore, low cost
can open up opportunities in markets that would otherwise have been
precluded by price sensitivity, such as in developing nations.

Of the two main desalination processes in use today (reverse osmosis and
distillation), distillation was chosen as it offered more affordable design

options and production methods. This product is unique in its function
of using the sun’s energy to gather water through condensation. Utilising
the suns energy to generate fresh water made this product more suited for
warmer climates; however testing showed it was still productive in cooler
climates.

A product of this nature could be used in any situation where fresh,
potable water is required — not just survival circumstances. With water
shortage and quality becoming a global concern this product offers a
low cost, easy to use option for producing drinking water. Over 80% of
the global third world population is situated within the tropics. The low
cost of this product coupled with the warmer temperatures found in the
tropics means this product is ideally suited for use in developing nations.




ACKNOWLEDGEMENTS

This project would not have been possible without all the help and sup-
port I have had from my family and friends. I have had a great amount
of support from people in the industry who have assisted me in sourcing
materials and components for the model making section of this project.

I would like to thank my supervisor Azhar Mohamed for his continued
guidance with this project. Azhar helped drive this project and was a
great influence throughout. I must acknowledge my partner Amanda Old
who has put up with me throughout this challenging project. My parents
also deserve a huge thank you for their continued support and encourage-
ment.

I would like to give a big thanks to Neil Murray and Chris Kitchen for
their contribution to this project. Finally I would like to thank all the
lecturers and staft’ at Massey University who have helped in any way
throughout my studies. Every comment and piece of advice was much
appreciated and considered throughout this project.




CONTENTS

1.0

2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7

3.0
3.1
3.2

4.0
4.1
4.2
4.3

3.0
5.1
5.2
3.3
3.4

6.0
6.1

6.2
6.3
6.4

ADSIFACE .t pgl

Acknowledgements...........cooceoceeniiiiniininienncnnenn, pg 2

List of tables & figures .......c.cccocevceeniiiinciiinennn, pg 4

INTRODUCTION ....ccooiieiiiiicinciriceiieeen pg 6

BACKGROUND ......cooiiiiiciiiciieincreeeens pg 8

Importance of Hydration..........coccooveviiniinnnenne. pg 8

Conditions at Sea ........coceevvirieriniieniiiienceieneenns pg 10
The Life Raft.....ccccoooeniniiiie, pg 13
New Zealand Context .........coceeeevveniecienceniencenne. pg 15
USEIS ittt pg 15
Technologies.......ccooveiiieiiniiiiiiiiieccecee, pg 16
INterview...oooovevciiciicc pg 17
LITERATURE REVIEW ..o pg 22
Literature Review ©.....c.ccoocoviiiiniiniiiniiininn, pg 22
Literature Review 2........ccccovviiviniiniiiiniiincnnn, pg 25
PRODUCT REVIEWS.....ccoocooiiiiiiiinnineees pg 27
Existing Products.........coceevinienininiiinciiinen, pg 27
Product Placement Charts ........c.cccoccoceniiiinennen, pg 31
State Of The Art Review .....c.ccoceviiiiiiniininnenn pg 35
INITIAL IDEAS ...ccooiiiiiiiiieiiccees pg 39
Design Criteria/Specifications...........coceeeeeencenne. pg 39
Initial Concepts.....coceevverieniiriiiniiniiiiccnceencene, pg 41
Conclusion of Concepts .......cccoeceeriivenciienennns pg 49
Chosen Concept......ooceeievenieninieenicnienciieneenens pg 49
CHOSEN CONCEPT DEVELOPMENT ......... pg 50
Refined Design Specifications ........c..ccceeeeiencnne. pg ol
Developed Concepts........ccoeveerievveniecieneeniencene. pg ol
3D MoOCK-UPS..ccviriiiiniiiinieiiiicicneeeeeeeene pg 54

Feedback......cooiviiniiiiniiiiiic pg 56

7.0
7.1

7.2
7.3

7.4
7.5
7.6
7.7
7.8
7.9

8.0
8.1

8.2

8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10

9.0

10.0

PROTOTYPES AND TESTING .......ccovvvurnnn. pg 57
Bottle Tubes.....cocoveieiiiiiiiiiiiceee pg 57
Prototype Testing - Bottle Tubes........cccocenenneaee. pg 959
Testing and Cross Comparisons............cocceveeveenee. pg 60
Vac Formed Prototypes ........ccccocevivinincnincnennne pg 61
Prototype Testing - Vac Formed...........coccoenneeee pg 63
Variations for Comparison..........c.cceceeevereerennennns pg 64
Oval Prototype .....coveeveveveieiiiiiiieenceeeseneee pg 64
Prototype Results and Conclusions..........c..c.c...... pg 65
Development Based on Results ..o pg 66
REFINEMENT AND MANUFACTURING .....pg 67
Chosen Manufacturing Technique .........cccoeeeeee. pg 67
Components and Materials..........cccoceverinenenenne. pg 70
Existing Products Colour Branding Evaluation ...pg 73
Overall form and Styling.........ccccecevininincncnn. pg 74
Estimated water production of the Aquaflo.......... pg 75
Product Ergonomics.........cccceceeievinininincncnennenn. pg 77
Focus Group and Product Feedback ..................... pg 79
Storage and Accessibility........ccocvviviiniinincnienenn. pg 82
Final Design and Justification...........cceceeevennennene. pg 83
Future Development and Applications................. pg 84
CONCLUSION ..o pg 85
REFERENCES......ccocoiiiiiiiiiiiiieccee pg 86




LIST OF TABLES AND FIGURES

Tables

Chapter 2

Table 2.0

Survival length in shade- Water quantity/temperature. Adapted from article
“How Long Can You Survive Without Water?” on “wwwsurvivaltopics.com”.

Table 2.1 Wind Speed Chart — Showing the maritime descriptions and speeds.

Adapted from, Pardey, L., & Padey, L. (2008). Storm lactics Handbook pg 10.

Chapter 5
Table 5.0
Design Ciriteria for Initial Concepts — on a scale of one to ten.

Chapter 7

Tables 7.0

Prototype testing results for the first concepts - Bottle Tubes.

Tables 7.1

Prototype testing results for the second concepts — Vac Formed Prototypes.

Chapter 8

Tables 8.0

Water Prediction graphs — Displaying the estimated water quantities per day in
a range of temperatures, for both sunny and cloudy days. 22/8/2010.

Table 8.1

Tables — Showing results from the focus group questionnaire.

Figures

Chapter 2

Figure 2.0 Photograph — Ocean Conditions, Liferaft at sea. Adapted from
“www.deskboss.blogspot.com”. 23/10/2010.

Figure 2.1 Illustration — Showing the danger of different waves and their
shape. Adapted from, Toghill, J. (1994). A manual of heavy weather sailing, pg 69.
Figure 2.2 Photograph — A photograph of a coastal life raft. “www.iboats.
com/reverecoastalcompactliferafts” 22/10/2010

Figure 2.3 Photograph — A photograph of an offshore life raft. “www.
tcschandlery.co.uk/waypointoffshoreliferaft” 22/10/2010

Chapter 3
Figure 3.0 Treading water book cover

Chapter 4

Figure 4.0 Photograph — PUR Survivor 35 Manual Watermaker. Adapted
from “wwwlandfallnavigation.com”. 06/05/2010.

Figure 4.1 Diagram — Showing the patented energy recovery system. Adapted
from “www.katadyn.com/caen/katadyn-products/”. 3/10/2010.

Figure 4.2 Photograph — PUR survivor 06 Manual Watermaker. Adapted from
“www.landfallnavigation.com”. 06/05/2010.

Figure 4.3 Photograph — Solar Still Aquamate. Adapted from “www.landfall-
navigation.com”. 06/05/2010.

Figure 4.4 Photograph — PUR Survivor 06 exploded view. Adapted from
“www.katadynwatermakers.co.uk”. 08/05/2010.

Figure 4.5 Photographs — User testing for Katadyn Survivor 06 Manual Wa-
termaker. 02/09/20009.

Chapter 5

Figure 5.0 Sketch — Buoyancy control life jacket. 09/11/2009

Figure 5.1 Sketches — Reverse osmosis life jacket concepts. 09/11/2009
Figure 5.2 Sketch — Side view of the water catcher. 15/11/2009

Figure 5.3 Sketch — Perspective view of the water catcher. 15/11/20009.
Figure 5.4 Sketches — Friction powered boiler. 09/10/2009.

Figure 5.5 Sketches — Assorted quick sketches for the water boiler collector.




14/09/20009.

Figure 5.6 Photographs — Water boiler/collector concept. 160/09/2009.
Figure 5.7 Sketch — Rotational pump/Reverse osmosis Watermaker.
20/09/20009.

Figure 5.8 Sketch — Rotational pump/Reverse osmosis Watermaker (closed).
20/09/20009.

Figure 5.9 Photographs — Cardboard mock-ups for rotational pump concept.
21/09/20009.

Figure 5.10 Photographs — Cardboard mock-ups for water catcher solar still.
19/11/20009.

Figure 5.11 Photographs — Cardboard mock-ups for friction powered water
boiler. 12/10/2009.

Chapter 6

Figure 6.0 Illustrations — Showing the function of a traditional dome solar still
compared to a cylindrical concept. 02/09/2009.

Figure 6.1 Sketches — Initial concepts looking at ways to increase the surface
area of the solar still. 02/12/2009.

Figure 6.2 Sketch — Developed concept to increase the surface area of the
solar still, Telescopic design. 13/02/2010.

Figure 6.3 Sketch — Side view of a telescopic cylinder concept. 13/02/2010.
Figure 6.4 Sketch — Showing different was of sealing the end of the flat pack
concept. 25/03/2010.

Figure 6.5 Photograph — Cardboard mock-up of the cylinder design for the
solar still. 06/02/2010.

Figure 6.6 Photograph — Cardboard mock-ups for different internal trays. The
trays hold the saltwater. 06/02/2010.

Figure 6.7 Photographs — Cardboard mock-ups for the flat packed concept.
Showing the assembly of the design. 30/03/2010.

Chapter 7

Figure 7.0 Photographs — First small scale working prototypes. 10/12/2009.
Figure 7.1 Photographs —Prototypes Bottle Tubes dissembled and perspective
shots. 11/12/2009.

Figure 7.2 Photographs — Close up shots of the first working prototypes.

11/1272009.

Figure 7.3 Photograph — Perspective view of the larger scale-working
prototype — Vac Formed Prototypes. 20/01/2010.

Figure 7.4 Photographs — Assorted view of the developed working prototypes.
Built for comparative testing. 20/01/2010.

Figure 7.5 Photograph — Close up shot of a Vac Formed Prototype working:
20/01/2010.

Figure 7.6 Photograph — Perspective shot of the Oval concept. 16/02/2010.
Figure 7.7 Photographs — Showing the simplicity of the Prototypes. Front view
to show the profile of the design. 16/02/2010.

Figure 7.8 Photograph — Close up perspective shot. Showing the build up of
condensation on the inner surface. 16/02/2010.

Figure 7.9 Photograph — Another close up perspective shot. Showing the build
up of condensation on the inner surface and how it tracks down the inner sur-

face. 16/02/2010.

Chapter 8

Figure 8.0 Photographs — Cardboard Mock up of the final design, front and
rear perspective views. 21/04/2010.

Figure 8.1 Photographs — Cardboard Mock up of the final design, assorted
views to show the front bracket components. 21/04/2010.

Figure 8.2 CAD Renderings — Front and rear views of the final design.
10707/2010.

Figure 8.3 CAD Rendering — Exploded view showing the main parts.
10707/2010.

Figure 8.4 Illustrations — Concept generation for the Aquaflo logo. 7/04/2010.
Figure 8.5 Illustrations — Final design for the Aquaflo logo displayed in two
colour options. 21/04/2010.

Figure 8.6 CAD — Renderings to show possible colour variations.
10707/2010.

Figure 8.7 Illustration — Showing the function of the product. 20/07/2010.
Figure 8.8 Illustrations — Showing the scale of the leading contemporary
products against the Aquaflo.

Figure 8.9 Illustrations — Basic dimensions of the Aquaflo.




