Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.



Massey University Libraxy. Thesis Copyright Form -

Title of thesis: 479/771‘ 77r0NSr 135100 N Heat /(6/@’)[/0/)

(1)

(2)

(3

The copyright of this thesis belongs to the author.

(a)

gnd rechonicald  Slreag i Propety Epafuation

0,‘ H/M Iloa e,

Claolding rtadl-
I give permission for my thesf;;io be magz&ssgéia’4ckllﬁxk%4g

ble to
readers in the Massey University Library under conditions e /VQZ
detexmined by the Librarian.

(b) —Ido ot wishmy—thesis—to-be-made—availeble to—readesrs

(a)
(b)—F—do—meot—siish—my thesis, or a copy, to he sent ¢

(a)
(B2

withoot Yy ﬂ—v‘&itth conygent Ior

P
BRJTTITTS™S

I 'agree that my thesis, ox a copy, may be sent to another
institution under conditions detexmined by the Librarian.

b
anmother
TOE - months.

i e ———————— e

I agree that my thesls may be copled for Library use.

I do pot wish my thesis to be copied foxr Library use for

U

—RORER G

]‘ﬁ(nkj

b
Signed %/g/%&jﬂv@b/
Date 50/// / gQ.

Readers must

sign their name in the space below to show that they_recognise

this.

NAME AND ADDRESS

They are asked to add their permanent address.

DATE

P L HEATLE Y 3’0//// 90
10 WA AR AUE

WHA N GALE [




Tn loving appreciation

o

Kim and Robyn



ii

LIGHT TRANSMISSION, HEAT RETENTION AND
MECHANICAL STRENGTH PROPERTY EVALUATION OF
FILM PLASTIC CLADDING MATERIALS AVAILABLE IN
NEW ZEALAND

A thesis
submitted in partial fulfilment
of the requirement for the degree
of
Master of Horticultural Science
in

Horticultural Engineering

at
Massey University

Philip Reeve Heatley
1990



iii

ABSTRACT

This study was conducted on film plastic cladding
materials commercially available from distributors in New
Zealand. Laboratory scale experiments were applied to test
and evaluate the optical, thermal and mechanical properties
of each of the film plastics.

Optical properties tested included PAR transmissivity
and the degree of UV radiation transmission through the
film plastics. The radiant heat retention property of each
product was evaluated through thermal transmission tests.
Mechanical property evaluation required application of tear
resistance, tensile strength, impact resistance and water
vapour permeance tests.

It was recognised that an evaluation and comparison of
each of the film plastics as a full functional cladding
material would be useful to both greenhouse designers and
growers. Consequently, each of the products were ranked
according to specific optical, thermal or mechanical
properties. Upon combining these rankings, recommendations
on the best film plastic cladding material, for specific
applications, were supported and presented in tabular form.

Experimental data and analysis consistently indicated
that a PVC film plastic, a double layer co-extruded film
plastic, woven PE and reinforced EVA film materials and a
specific EVA type film plastic, available in New Zealand at
the time of this research, will perform particularly well
as greenhouse cladding materials. Purchasing evaluation, of
any of the film plastics tested in this study, should
further involve the cost and the susceptibility of each

product to UV degradation as selection criteria.
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