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Test Reports

No. Name of Testing authority or company Country
1AU “Performance of Insultec” University of NSW

(Prof. H.J. Goldsmid) Australia
2AU “Evaluation of Insultec” Unisearch, Sydney,Australia

(Prof. J.K. Haken) Australia
3AU “Electricity Saving” AE Smith Wesair, Western Australia

(F Toussaint B Eng) Australia
4AU “Value of Insultec” MPN Timar Martin, Brisbane Australia

Australia

5AU “Measurements of Heat Gain” Vipac Engineers and Scientists

Melbourne, Australia (S. Fernando D.Sc. & N. Broner D.Sc.) Australia

6AU “The 'K’ Factor” Unisearch, Sydney Australia

(Prof. D.H. Morton) Australia
7TAU “Emissivity Measurements” University of Western Australia

(R. Cammarano B.E., Hons) Australia
8AU “Evaluation of insultec” Comalco Research & Technology

Victoria, (Noel L. Martyn, MIE Aust CPENg. Australia
9AU “Evaluation of Insultec” Broome Regional TAFE W.A.

(John Hutchinson B.A. Dip Ed.) Australia
10AU 1520 - “Carbon Dioxide Diffusion Resistance (with R33X primer)”

1528 - “Water Vapour Transmission (with R33X primer)”

1593 - “Reduction in Chloride lon Penetration”

1594 -“Reduction of Water Absorbtion”

1706 -“Chloride lon Diffusion Resistance”

2815 -“Colur Change”

2816 - “Crack Bridging Test”

2972 -“Water Vapour Transmission”

2973 - “Carbon Dioxide Diffusion Resistance”

Taywood Engineering Ltd., NATA accredited laboratory

Bentley W.A. (SangWong B.Sc & A.M. Peek B.Sc. Australia




11AU

12AU

13AU

14AU

1EU

2EU

3EU

1AS

2AS

3AS

4AS

5AS

6AS

“Certificate of Fire Rating Test”
(Fire Resistance — CSIRO, NATA accreditation)

“Test for Fuel Storage Tanks” Mobile Oil Refining Test

(J. Papageorgiou, Snr Project Engineer)

“Investigation prior to coating schools with Insultec”
Department of Public Works, New South Wales
(Peter Loveridge, Electrical Engineer)

“Comparative measurements of Emissivity & Absorptance”

(Prof. Richard Aynsley), School of Tropical Arcitecture

James Cook University

“Properties of Insultec” Bureau Veritas France
(A Fernandez D. S.c.)

“Optical and Thermal Characterisation of Insultec”
CSTB Fort De France. Cedex France

(Francois Olive B.Eng & Robert Cope D.Sc)
French Partial Translation

“Accelerated Weathering Test”
EABASSOC & Associated Engineers.
Altrincham, Cheshire

“Report on Insultec Performance”
Indian Institute of Technology, Bombay

“Savings on Air-conditioning Costs” Solar Agni
(C.I. Gunta D.Sc.) Pondicherry

“Energy Savings”
Shital Cold Storage & Ice Plant, Proprietor Engineer

“Comparison of various coatings” Durbanville
Nico Janse van Rensburge

“Test on railway petrol tankers and Engines”
Spoornet — National Railway South Africa

“Evaluation of the Standard of Insultec Membrane”
The Materials & Chemicals Enterprise, Hanoi
(Le Quang Tuan)
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CARRIED QUT AT THR UNIVERSITY OF NEW WALES
Introduction

Prior to these teats it was claimed that, 1f the cutside
walls and roof of a bullding were coated with a novel membrane
“Inaultec”, then the interior of +that building remained much
cooler than & similar uncoated building or one coated with
ordinary paint. Our purpose was to carry out tests under
aontrolled conditiona to ascertain the validity of the clalims,

Nature of the tests

A number of galvanised steel boxes of about 300mm cube size
ware constructed, Inside each box was placed an electronic
thermometer, the output of which could be continually monltored.
The boxes could be left bare or coated with various paints or
membranes. The boxes were mounted on the roof of one of the
University buildings in Kensington, New South Wales. The internal
temperatures were recorded day and night for several days. The
particular tests reported here compared two boxes coated with
Insultec with a bare box over the period 30 June, 1988 to 10 July
1988, The results refer to the times between 1100 houras and 1500
hours on all +the days within that perilod when 1t was
substantlally sunny. It should be noted that, even though it was
winter, the uncoated box reached some 33 C on some occaslons.

Basults

It was found that the boxes coated with Insultec remained of
the order of 10 “C cooler than the uncoated box when the sun was
shining. The actual results are shown in the accompanying graph
in which the temperature of the Insultec coated boxes is plotted
against that of the uncoated box at the various times. Attention
is drawn to the 1lines of beat fit [for the two Insultec coated
boxes]. These show that the cooling benefit of the Insultec
coating 1s always substantial but becomes even more so under
warmer conditionas. In other words we might expect a greater
difference between the temperatures in the Insultec-coated and
uncoated boxes during the summer., We have also obtalned evidence
that the temperature difference is greater for full size
buildings than it is for the test boxes.



Conclusionsa

It is econcluded that the alaima made for Insultec are fully
Jjustified, Tt 18 elear that this membrane acts a3 a heat
rejecting medium and one carn  expect that, if the roof of a
bullding is coated with Insultech, then the interior of that
bullding will be 10 °C or more cooler then that of a similar
building with a plain galvaniaed roof during the warmest part of
the day.

H. J. Goldanld

Emeritus Frofessor of Physiaa,
e Febroary 1980

PERSONAL PROF ILE

The testing program waa performed under the supervisien of
Professor H. J. Goldsmid, Profesasor of Experimental Phyairs and
Head of the Department of Applied Phyasica at the lniveraity aof
New South Wales., The following ia a brief proflle of Professer
Goldsmid,

Oualifioatians B. 5. Honeura in Phyains, Quesn Mary O« 1age,
Miveraity of lLondon
PhD, Uridveraity of London,
Il 5. lInlverslity of Londeon,
Fel laow of the Anstrallan inatitute of Physlies

Career 1851-1984 ataff of the Reaearch [Laboratorins of the
tieneral Electyic Cod, , Wamhley, England,
[Up to Principal Research Scienticst]

1964~ 10RG Reader in Scolid State Phwvaics,
lniveraity nf New South Walaes,
1969- 19R8 Professor of Physics

Iniversity of New South Wales,
1988 -present Emeritus Professor Physies
Iniversity of New Scouth Wales,
13989 -preaent Chalrman, National Standards Commizsian.

Research Record Author of aboot 1580 paobliesations, mainly in
the field of thermoelectrice and thermal
propertiecs of materials, ineluding thermal
conductivity, These include 6 texthanks.

Consultancies Consultant to the following organlzations:
The General Electric Co. Ltd.
e Lba Bue Ltd, ,
AERE Harwell
IBM [UK] Ltd.
Marlow Industries, Dallas, USA.
Italian Atomie Energy Commission.
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REPORT: Performance of Ipsultec Mecmbranes as Hrat-Rejecting

Contlngs.

TO: Insulating Paint Pry. Ltd., PO Box 873, Dubban,
NSW 2830, Australia.

DATE: Jrd May 1993,

Ilntroducciaon

The range of products carrying the name "Insultec"
vonsists of paint-like coatings that have been developed primarily
to prevent the entry of heat from the environment inte buildlngs,
The products have heen developed by Mr. Raymond Brooks, an
experienced and innovative paint technologisre,

It is well known that hear can pass frum one place to
another by three mechanisma, (1) radiation, (2) conduction and
(3) convection, Insultee, when applied to the roof and walls
of a building or other enclosure, reduces the tomperature inside
that enclosure by the following means:

(1) Due to the specially selected pigments in tha membrane,
the surface becomea a good reflector of solar radiation
(vieible and near infrared) and a good radihtcr of
terrestrial radiatlon (far infrared). This enables the
building to radiate heat effectively while at the same
time minimising the influx of heat from the sun.

(2) The selective radiative and reflective properties of
Inasultec explain no more than a fraction of its henefleial
propertlies. Accordingly, I Presume that, in spite of being
relatlvely thin, an Tnsultec coating offers significant
resistance to heat conduction. I understand that the
constituents of Insultoc were selected in the first place
0 that the membrane would offer subtantial thermal
resistance,



(3) It is difficulc to see any way in which Iasultec could
modify thermal convection tﬂr&ugﬁ'tha surrounding air,
Nevertheless, in the light of the cuctstanding behaviour
of Insulrec as a heatr rejecting medium, I cannct dismiss
the possibility that enhanced thermal coavection may be

playing some part,

Nature of the Tests
The initial tescts on this type ¢f product were carried

out by Mr. Brooks and his assistants using small portable
buildings., A comparison was made between buildings coated

with the nev membrane that had been developed by Mr. Brooks

and other buildings that were either uncoated or coated with
other finishes. The effect of internal thermally insulating
batts on the same huildings was also investigated. I acted

as an advisor in the setting up of the experiments to ensure
that a fair comparison was being made. I advised, for exanple,
on the location of the buildings with respect to one another
and on the temperature monitoring.

Subsequently, I designed similar tests that were performed
in association with colleagues in the School of Physies at the
University of Now South Wales., These tests used smaller
enclosures with inbuilt heat capacity, the interior temperatures
being monitered and recorded coantinuously. ‘fThese experiments
vere aimed parcicularly at the testing of modified products
that Mr. Brooks was developing over the years, Nevertheless,
the real test of the membranes is their behaviour when applied
to full size permunent buildings and Mr. Brooks has easured
that such field tests are performed &s a matter of course,
particularly when any modification is introduced,

Results of the Tests

As & result of the tests carried out both by Mr. Brooks
and myself, I have become convinced of the remarkable properties
of Insultec. This 1is in spite of the fact that I was most
sceptical about the claims when I was first approached by Mr, Brooks.



The performance varies somewhat according to the external
conditions. Thus, on & cold, wet and cloudy day there is 1llittle
difference between the temperature of an uncoated enclosure

and one that is coated with Insultne. Howaver, under full
sunlight with a clear sky and with a 1w humidity a building
coated with Tnsultec would typically be well over 10°C cooler
than one which is not so coated. In my own experience, even
when conditlons were not so ideal {l.e. in central Sydney where
the atmosphere is far from clean and the humidicy is usually
high) it is still posslble to obaserve a typical tomperature
difference of 10°C between Tneultec-coated and uncoated
enclosures. In other words, the experiments with whiech I have
been directly associated have confirmed all the claims made by
Mr. Brooks about the thermal performance of his products.

A full statistical analysis of the results was not performed
but 1t will be apprectuted that such an analysis 18 nor needed
when an effect ls very much greater than Any estimated variance.
Here, for example, whaon a lovering of Lemperature by, say,
x°c was observed, thaen g repcat experiment under the same
conditions would yield a lowering of temperature of (x I I}OU.

Comparison with Uther Products

I understand that Insulating Paint Pry. Ltd. are often
asked to quote the "R" factor (1.e. the thermal resistance
rating) for Insultec so that this aubstance can le compared with
other products such as insulating batts made of fibre-glass or
other fibrous materials, The use of an "R" value is unrealistic
for Tnsultec since it does not rely solely on a reduction of
thermal conduction for itsa operation, Suppose, for example,
that an enclosure with no Internal source of heat, were maintained
in sunlit surroundings for an extended period of time., Even 4if
the walls and roof were insulated with resistive batts, the
interior of the enclosure would eventually reach the temperature
of the external purface, which would be substantially hlgher
than the air temperature. On the other hand, no matter how long

one waited, an Insultec-coatad enclosure would remain at a



much lower temperature since the gxternal surface would stay
cool, possibly even cooler than the surrounding air because

of the aeleciive radiating properties ol the membrane, In other
words, conventionul heat lnsuvlating materlals tend to delay the

ingress of heat whereas Insultec also provides continuous rejection
of heat,

Of course, it is possible to apply reflecrive coatings
other than Insultec to buildings but, even if they are selective
rodlators in the same way as Insultec, ordinary paints are

greatly inferior to Insultec in their oversll heat rejection.

Modifled Tnsultee Producly

The name "Insultec" refers not to a single product but to
a range of products, Some differ from cach other solely in their
durabilicy, their ease of application or their suitability for
differcnt substrates but others differ in their colour, I
would expect the original white Insultec to give the best
performance but T believe that tinted Insultec would $t111 be
effective and I understand that the company would not introduce
modified Insultec until adequate tests, of the kind that I have
described, had been performed.

Summary

I can confirm that the performance of Insultec membranes
as heat rejecting coatings 1s substantially in accordance with
the behaviour c¢laimed by Mr, Raymond Brooks and Insulating
Paint Pty, Ltd, The effect of applying Insultec to a typical
building situeted in full sunlight is to lower the interior
temperature 5y some 10°C or even more than thls under favourable
conditions, during the hottest part of the day.

4D G
H.J. Goldamid
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Credentisls of the Author of this Report

Dr. H.J., Goldsmid is Emeritus Professor of Experimencal
Physics at the University of New South Wales, He hold the
degrees of Doctor of Philosophy and Doctor of Science at the
Universi@;of London and is a Fellow of the Australian Institute
of Physics. He has experience as a8 Principal Research Scientist
with The General Electrie Co, Ltd, and as Reader in Solid State
Physics at the Universlty of Bath. At present he is Chairman
of the Australian National Standards Commission. .He has acted
as consultant Lo many overseas organizations including AERE,
Harwell, De La Rue Ltd,, IBM (UK) Ltd.,, Marlow Industries and
the Itallan Atomic Energy Commission.

As the author of over 150 publications, including 6
textbooks, Dr. Goldsmid is recognised as an authority on the
physics of materials, particularly in the fields of thermo—
electricity and heat conductivity. In 1987 he wasg elected to
Fellowship of the International Thermal Conductivity Conferences,
an honour that 18 hestowed on only one or two speclalists each
year,
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UNIVERSITY OF NEW SOUTH WALES

INSULTEC TEST - INTERNAL AIR SPACE

Taken over 19 sunny days in August-September 1989,
Shows plots of maximum temperatures during the day.
Measurements taken in the late afternocon.

® Galvanised iron
O Fibreglass batts
M Insultec




Report prepared on behalf of
Unizearch limited

Associate Professor J. K. Haken
Head of the Department of Polymer Science
University of New South Wales

REPDRT ON EVALUATION OF
INSULTEC INSULATING MEMBRANE

March 1993



Thermal Conductivity

Thermal conductivity (k) is the calculation of the rate at which heat flows through a
material by conduction. The property is defined as the rate at which heat flows
through the material by conduction per unit of cross sectional area taken normal to the
direction of the heat fiow and the unit temperature gradient measured in the direction
of heat flow.

For low conductance materials such as the Insultec membrane the method specified in
Plastics Institute of Australia Code of Practice for PVC Wall Cladding, Appendix E is
appropriate and was used. The principle of the method is 1o measure the rate of heat
penetration into an enclosure by determining the rate at which solid carben dicxide
contained in the enclosure is volatalised by the heat. The method provides a
measurement of thermal resistance R' of the specimen, from which thermal
conductance 'C' may be derived directly and by knowledge of specimen thickness the
thermal conductivity "K' can be derived. Accuracy of the methoed is estimated to be
plus or minus 15%, Nevertheless the 'K' factor is significantly below those of solid
vinyl, acrylic or olefine palymers, which are in the order of 0.15 to 0.30 W ar'K™".

The canductivity is, however, higher than that of low density insulants such as cork,
palystyrene foam and the like, which range from 0.03 down to 0.015 W m™K™"
Values of various common insulating materials are shown below.

Cork 0.0381
Polystyrene foam 0.034

Glass fibre 0033 -0.0d4d
Rigid Polyether Urethane foam

Trichiorfluoromethane Blown 0.016 -0.028
Carbon Dioxide Blown 0.036

The relationship of thermal resistance (R}, the thermal conductance (C) and the
thermal conductivity (K) is shown below

1
R=_
C
mKw™= m KW
C=Kxm
mE W= m KW
Thermal resistance of sample, 'R’ = 0,12 m"K W'
Thermal conductance of sample, 'C' = 8.6 Wm™K~'

Thermal conductivity 'K' ( based on a thickness of 250 microns
for the specimen submitted), K = Wm'K™
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The density of the specimen provided is 1290 kg m  indicating a filled material,
Exposure Testing (Townsville, Queensland, Australia. Tropic of Capricorn).

A particular advantage of the Insultec membrane is its suitability for exterior exposure.
Testing was conducted at the Allunga Exposure Laboratory for six menths at an
inclination of 200C facing North, the samples were evaluated in accordance with the
procedures of Australian Standard 1580, Method 481.1.3. and at the conclusion of the
testing the samples were in excellent condition and indicative of the product possessing
a long life in normal service situations,

The exposure of many synthetic foam insulating materials such as polystyrene
polyurethane is unsatisfactory due to raped yellowing, hardening and deterioration.
Some polyurethene foam insulating materials have been coated afier application with a
. compatible coating material to seal and protect the foam from the elements. The
success of such systems has been limited.

Insulating materials such as fibreglass or slag wool batts are not suitable for exterior
exposure due to removal of pant of the layer by mechanical action and to their porous
nature and water penetration.

Summary

Performance testing of the Insultec membrane on small steel buildings has shown that a
considerable reduction in the interior temperature is"achieved. In Sydney over & three
month period a reduction of 9.6 oC was achieved while in Townsville similar testing
showed an average reduction of 11.5oC, while on some occasions reductions of 13-20
o were achieved. No attempts were made to fill gaps in the buildings and such
actions could be expected to further increase the reducticons.

Thermal conductivity measurements showed that the insulating filling material present
in the membrane reduced the thermal conductivity fom 0.15 - 030 Wm*'K™" to a
value of 0.50 W m~ K~}

A particular advantage of the Insultec membrane product is its formation as a
continucus membrane and its suitability to withstand exterior exposure. Most available
insulating material batts and foams are not continuous or suitable for extenor use.

If we can be of further assistance in this metter please contact the writer,

J.EK. Haken

Associate Professor & Head of
Department of Polvmer Science
University of New South Wales
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MPN TIMAR MARTIN

REFRIGERATION AND AIR CONDITIONING ENGINEERS

REPORT ON THE INSULATION VALUE OF

INSULTEC

FOR AGGREGATE APPLICATORS OF AUSTRALIA P/L

TEST REPORT COMPILED ON THE 30 MARCH 1990



1.0 INTRODUCTION

This technical appraisal has been prepared at the request of Mervin Okeefe, for
Agpregate Applicators of Australia Pty Lid , 1o determine the reduction in temperature
across a roof, gained by the application of Insultec to the exposed surface of the roef

2.0 CASE STUDIES

We have taken the following case studies as examples of typical situations where
Insultec may be applied. It has been assumed that the electricity used is charged at the
Tariff 41 rate and that the reflectance of Insultec, remains constant over a penod of ten

years,
2. 1 Mew Uninsulated Roof

For a new uninsulated metal deck roof the application of Insultec would give a
reduction in air conditioning cperating costs, of approximately 53,38 per square metre
per year. At an application cost of 38.50 per square metre for a new roof, this would
give a payback period in the order of 2.5 years.

2.2 Existing Uninsulated Roof .
The savings gained in air conditioning operating costs by the application of Insultec ta
this type of roof, would be the same as for a new uninsulated roof 33.38 per square
metre, per vear. Assuming the cost of cleamng the roof was a $1.00 per square metre,
the pay back period would be in the crder of 2.8 years,

2.3 New Insuleted Roof

For 2 new building with an insulated (fibre-glass or similar insulation) metal deck roof,
the application of Insultec would give a reduction in air conditioning costs of
approximately 0.85cents per square metre per year. At an application cost of 38,30
per square metre for a new roof, this would give a payback period in the order of 3
years. However the additional protection to the metal, with Insultec against corrosion,
pollution, contraction and expansion etc., would enhance the life of the roof and
reduce the payback period by several years, although how would be saved, would
depend on several factors such as location, maintenance etc.

2.4 Existing Insulated Roof

The savings in air conditioning operating costs gained by the application of Insultec to
this type of roof would be the same as for a new insulated roof (See 2.1 abave).
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2.5 Insultec Versus Other Insulation

Substantial field tests have been carried out by various experts in the field of Thermal
Insulation, one such report showed that Insultec had a maximum daily temperature of
4 degress Celcius lower than fibreglass batts rated at R2.5. The same report stated "It
it concluded that a coating of Insultec on the roof of a building confers considerable
benefit in maintaining the intenior at a relatively low temperature....... Although the use
of fibreglass enables the temperature to be kept more nearly constant between day and
night, it does not seem to be effective in keeping the maximum daytime temperature at
a low value.

The experimental findings of the report indicate substantial benefits in daytime
temperature trials by the use of Insultec against fbreglass barts rated R2.5, We are
unable to confirm the results of this report as certain factors have not been adequately
explained to us. We therefore believe the figures produced in our technical appraisal
are conservative.

3.0 EXPERIMENTAL DATA

Dr Julien Goldsmid has conducted experiments on Insultec to determine the imperical
values of Absorptance and Reflectance of Insultec. Dr Goldsmid found in his
experiments that Insultec had an emissivity of 35% at Infra-Red wavelengths. Dr

(oldsmid considers that this high emissivity at Infra-Red wavelengths was part of the |
reascn for the better than expected performance of Insultec

40 CALCULATIONS
4.1 General

Heat flow through a roof can be found by using well established heat transfer formulae

42 Transmission Co-efficient

We will assume that the roof is constructed of corrugated metal, 50 mm fibreglass
insulation, an air gap and plasterboard false ceiling for the following calculations:

Ajr film 0.044
Insultec 0.000
Corrugated Iren Y
Fibreglass Insulation 1.576
Adr Gap 0.217
Plasterboard 0.07T1

Adr Film 0.162

TOTAL 2.07
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U=R=2.07=0.483

But we will use U= 0.5 W/m2 ol

Dr Goldsmid states in his report that: "The temperature inside a closed building is
determined by the properties of its cladding. One such property is the thermal
resistance per unit area, which is proportional to the thickness of the cladding material
and inversely proportional to its thermal conductivity.

It can therefore be assumed that the corrugated iron and the Insultec membrane { when
applied ) have no thermal resistance to the heat flow since they are both very thin,
However, the lack of thermal resistance of Insultec is countered by the high degres of
reflection.

We agam refer to Dr Goldsmid, wherein his practical experiments indicate a lower
mternal temperature for Insultec compared with fibreglass batts,

4.3 Carrier Method for Heat Load Estimating

The carmer Design Manual provides a table of equivalent temperature differences for a
roof with an sbsorpiance of 0.9 and based on 35°C Dry Bulb cutdoor design
temperature 25'C DB room temperature, 10°C daily range, January and 40' South
latitude

Brisbane is located on 27.5' South latitude and we are interested in year long data so
wo therefore corrected the information provided by Carrier.
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431 Adjusted Equivalent Temperature Differences
The following table of figures is the corrected vear long data for the Brisbane area.

TABLE OF EQUIVALENT TEMPERATURE DIFFERENCES

TIME JAN FEB MAR APR MAY JUN DEC
6am <051 <057 <080 <080 060 -0.60 -0 5;-
Tam 071 0467 068 -083F 061 -061 <070
fam 041 033 028 020 016 -0,11 -040
Sam 088 072 076 -081 -087 089 043
10a.m. 2.1 2.1 21 2.1 2.1 2.1 2.1
l[lam 4.0 .0 39 39 18 38 4.0
12Noen 6.9 68 67 6.6 6.5 6.4 6.9
1 p.m. 9.4 a1 a1 8.9 17 8.6 8.3
lpm 1.7 115 113 1.0 107 105 118
jpm 128 1285 132 1.7 113 111 12%
4 p.m. 138 131 127 119 114 11.1 138
Spm 34 2.1 111 10.4 9.7 9.6 1340
6 p.m. 1.7 98 89 89 89 8% 110

5.0 COMPARISONS

For the purposes of comparing different roof treatments we will consider one square

metre of roof

TREATMENT QI{W=L) % REDUCTION
Bare roof 12.3 i)

White paint 9.2 28.1
Insultec 6.9 48.1
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It can be seen therefore, that a white paint treatment, is 351-2-"'- less effective than
Insultec.

In the comparison hetween Insultec and Fibreglass insulation, the two products operate
on separate principals, reflection is the major character of Insultec, thereby preventing
heat from travelling through a metal roof into the relative area. Fibreglass insulation
allows heat to penetrate through the metal roof but absorbs the heat before passing
into the protected area, Again we report thar we have been unable to theoretically
prove the better efficiency of Insultec, but the feld tests that have been carried out by
Dr Goldsmid indicate up to 6oC lower temperatures inside a metal shed than the
protection of Fibreglass batts.
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1.0 INTRODUCTION

Vipac Engineers and Scientists Ltd. was commissioned by Brandy Pines Pty. Ltd. to measure
the solar heat gain properties of Insultec Coatings to compare with those properties for
commercially available roofing materials. The absorbance of several samples of Insultec
Coatings and commercially available metal roofing materials were measured using a UV/IR
Spectrophotometer, These measurements were then used 1o caleulate the Solar Heat Gain
(SHG), Solar Heat Gain Factor {SHGF), Shading Coefficient (SC), Overall Heat Transfer
Coefficient (U-Value) and Maximum Surface Temperature, sccording to the methods
described in ASHRAE handbook 1993, Chapter 27.

The types of samples used for the test are;

Colorbond - Heritage Red

Colarbond - Off While

Colorbond - Mist Green

Galvanised Steel

Insultee — Sample 1 = =0.01 mm thick coating
Insultee = Sample 2 - ~0.05 mm thick coating
Insultec — Sample 3 — =0.1 mm thick coating
Insultec — Sample 4 = ~0.5 mm thick coating

Since only a flat sample was used for cach test as per ASTM E903-82 the measured
absorptance is diffused absorptance for normal incidence of the solar beam. The effect of
Greca or Roma Profile is not included in this procedure.

2.0 METHODOLOGY

One test piece of dimension 13 mm x 50 mm was cut from each type of sheeting. The test
picce was then placed in a GBC 916 UV-Visible Spectrophotometer and a PE -IR infra red
spectrophotometer,  The absolute diffused absorbance of cach sample was measured for
wavelengths 190 nm to 2500 nm (Figure 1) using Integrating Sphere attachment. The solar
absorptance for the total solar spectrum was evaluated using the Air Mass 1 Spectrum
(Figure Z).

The colar absorptance of the samples were calculated using the following formula in the
wavelength range 19%0nm — 2500 nm.

9% Absorptance = £ alh) x (k) x 100
E S(A)

where, S(A) is the Air Mass 1 solar spectrum and a(h) is the absolute absorplance of the
sample.

SFeNNem Drapdy Pines My, Lid,
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The abave measurements were used with the typical properties of Galvanised Steel to evaluate
the Solar Heat Gain (SHG), Solar Heat Gain Factor (SHGF), Shading Coefficient (SC), Overall
Heat Transfer Coefficient (U-Value), and Maximum Surface Temperature using the
methodology described in ASHRAE Fundamentals Handbook Chapter 27,

3.0 RESULTS

The measured absorbance spectra were identical for the four Insultec Coaled samples with
different thicknesses. This implies that the solar heat transfer propertics of the coatings do not
depend on the coating thickness when the thickness is greater than =0,01mm. In the results
shown in Figure 1 only one curve is used to represent all Insultec samples.

The following standard conditions were assumed for the calculation of Solar Heat Gain
Properties:

Solar Beam Intensity T8 Wim2
Outside Temperature 32 *c
[nside Temperature 24 "C
Outside Wind Velocity i3 mfs
Inside Wind Velocity 0 mfs
Thermal Conductivity 505 WimlK
Emissivity of Afr 0.93

The results obtained are shown in Table 1.

Table 1: Solar Heat Transfer Properties of the Samples Tested

Sample Solar Overall Heat | Maximum Solar Solar Shading
Absorbance Transler Surface Heat Heat | Coelficient

Coefficient | Temperature Cain Gain (SC)

% (U [C] (W/m2) | Factor

Wim2/K] (SHGF

)
Heritage Red g80.2 5.64 49,9 152.0 0n19 022
Off White 24,7 5.42 6.5 52.4 0.07 0.08
Miist Green 542 355 442 1083 INE 0.1a
Galv. Steel 293 5.44 38.0 61.6 05 .04
Insultee 151 538 342 L7 .04 0.05
SFEM e Dramidy Fines My, L,
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The errors associated with the measurement and caleulation of the above results are less than
+3%.

March, 94 Fnge &

Based on the above results Insultec Coatings have the best solar insulation properties. In terms
of Solar Heat Gain, Insultec Coated sample is 38% better than the Off White—Colorbond
sample and 47% better than the Galvanised Steel sample. The maximum surface temperature
of the Insultec sample is only 2.2°C higher than the ambient temperature whereas the
corresponding temperature difference for Colorbond-Herltage Red sample is 17.9 °C. The
Colorbond-Heritage Red sample showed the worst solar insulation properties.

Based on the above test results and enalysis it can be concluded that the Insultec Coatings
provide a significant benefit in solar insulation when compared to the commonly used
commercial metallic roofing materials.

Report Prepared

for
Brarndy Pines Pty. Ltd.

by
VIPAC ENGINEERS & SCIENTISTS Ltd,

Table 1: Solar Heat Transfer Properties of the Samples Tested

Sample Solar Overall Heat | Maximum Solar Solar Shading
Absorbance | Transfer Surface Heat Heat | Coefficient
Coefficient | Temperature Gain Gain (SC)
% (L) [C] (W/m2) | Factor
[W/m2/K] (SHGF
)
Heritage Red 202 564 40.9 1520 n.19 022
DIf White 24.7 542 36,8 524 0.07 .08
Mist Green 54.2 555 442 1083 0.14 0.16
Cialv. Steel 293 544 380 614 0.03 0.09
Insuliec 151 538 342 327 0.04 005
Full report available on request
SF&EN em Beamily Pioes Poy, Lid,
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Figure 1: Absolute Diffused Absorption of the Samples Tested
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Cleent: Brooks Paings Piy Lid Bth June 1990

Purvis Lane, Dubbo, NSW 2830

'K Eactor of Insultec liguid membrane

The client provided a sample of Insultec Liquid Membrane in the form of & panel
approximately 285 mm square and a dry film thickness of approximately 1 mm
thickness. It was requested that the 'K’ factor of this membrane be determined For
such low conductance materials the methed specified in Plastics Institute of Australin
Code of Practice for PVC Wall Cladding, Appendix E is appropriate and was used.
The principle of the method is to measure the rate of heat penetration into an enclosure
by determining the rate a1 which solid COZ2 contained in the enclosure is volatolised by
the heat.  The method provides a measurement of thermal resistance 'R’ of the
specimen, from which thermal conductance 'C' may be derived directly and, by
knowledge of specimen thickness the thermal conductivity 'K can be derived.
Accuracy of the method is estimated to be plus or minus]15%.

Besults

Thermal resistance of sample, R =012m* KW
Thermal conductance of sample, 'C' =36 Wit K™
Thermal conductivity 'K’ (based on a thickness of 1.0 mms for the specimen
submitted)
K= 000Wm' K™

Comment

The density of the specimen provided is 1290 kg m ™ indicating a modest level of
expansion of the foamed material Nevertheless the 'K’ factor is significantly below

those of Sili]-lli vinyl, acrvhe or olefine polymers, which are of the order of 0.15 10 0.30
Wm K

The conductivity is however higher than that of low density insulants such as cork,
polystyrene and the like, which range from 0.03 downta 0 015 W mt K

D H. Moren
Associate Professor
Department of Applied Physics
University of New South Wales
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SOLAR MATERIALS TESTING LABORATORY

3 Jine 1992

insulice

L'nir 3, 502 Marmion St
dogragcon WA 8145
Altonrion Mr Diun Smily
Liear Mr Zmith

Ra:  Emissivity and Optical Propestivs Measurements, Ret, 18/92
Emissivity measurements have bBeon carmed oul on "[nsuiadng Faial®, in
accurdance with Auscalian Siandard 1903 - 1978 (with 1979 amendments).
(e result was an emissivity of 0.89. The optical prosesties results are
enclosed, )

We will gladly conduet any further testing vou may require

Yo s suwerely

Rattacle Camunarano (B.F., Hens

Enil.

L
Copmy, o

Ii-!'rv'fr'hl'ﬂr-l!_-—i:.

The University of Western Australia
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COMALTD RESEARCH CENTRE
15 EDGART ROAD
THOMASTOWH, VICTORIA 3074, ALESTRALIA

17 January, 1985

TO WHOM IT MAY CONCERN

Thermal efficiency improvemants mada to buildings at Comalco Research Centra,
Thomastown last year included coating the gable roof of two buildings with
Insultec.

The two buildings are very similar, with identical materials of construction and
pable roof-space above the two story construction. The roof comprises ribbed
metal decking with reflective foil backed fibraglass insulation 50mm thick.

The application program was such that for part of cne day, one roof was coated
with Insultec, the other was not and although the sky was continuously overcast
that day and ambient temperatures only in the mid 20's, the temperalure contrast
between the two roof-spaces was significant.

A temperature traverse of the two roof spaces showed a difference of 10°C at
head height above the level two ceiling walkway and 15*C on the foil backing
under the roof insulation layer.

Subsequent maintenance visits onto the roof of the various buildings, has
avidenced an astonishing temperature difference betwaen the outside surface of
the coaled and uncoated roof decks and other metal components, particularly on
hot, bright sunny days.

/ b /
y ___F"f P, @:{, t
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Noel L. Martyn MIEAust CPEng
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Mr Terry Ross
Tnsultes!

118 Xarine Terrase
Sarreato WA ECI0

INSULTEC — BROOME TAFE CENTRE

I would ks to comment on the sucesss of the paintin 7 on the roaf ¢l the
workshop &t the aliove ceatrd.

At you may wall know, the lemperatures (o the 3o berley regioa €2 gt
axtremsly hot. The siud2niz Bers wware very uscamfortabla mpacially in the
walding arca of cur worishop. The roof s only corrugated ron wwits 2o
tnsulscion and 12l did nof falp with the toolacss,

On a visit to Katherine In 1992, T met with the Adelaisis agent ar laswiie wio
" explalned the priccipies of the product. Ee coavinced me that this was the curs
for the warkshop roof. So much; 3o, that I porchased cvery drop be had with
him. Oamyraterz o Breame I found that [lld aat havs enaugh 1o covartha
whole roaf, Idlcoverad a 'oca] sgex! who coutracted 10 do 1he [ob for nie.

Prior to :ommencing tie naloting be took the temper:feras froms variouns arias
aroend the weskshop and the Average at 2caa eael day { £ days)sae 530 G,
Alter tha palatiog was campleted | jemperaturas weos sgain Lakes forthe £ days
and [t was fousnd that the temperature did oot zzziad 4400 a sxlucilon of 2aC.

Alonz with the students and lecturers, Iiwoull paadily pegmmend Lhe e af
INSULTEC for any metal Sudding which has o2 athes [anfailor.

,J'If*? Az
John Hutchison

Tafe Regiooal Co-ordinator
West Kimberiey

June 17, 1593
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CLIENT: Brooks Liguid Insulation
YOUR REF: Insultec | System
OUR REF: I 606

Certificate of Test No. 1520
SAMPLE: Insultec | System
Date Received: 20 May 1996
From: Brooks Liguid Insulation

Description 1 x 4L container Insultec 1
& Condition: 2 x 1L container R33X cement primer

TEST DESCRIPTION: CARBON DIOXIDE DIFFUSION RESISTANCE

Sample Preparation

Coating system consisted of one coat (nominal 0.125 litre/m?) R33X Primer and one coal
(nominal 0.5 litre/m®) of Insultec 1. Application was by brush to unglazed ceramic tiles by
Taywood Engineering Limited (Perth). Recoat interval was 2 hours.

Test pieces conditioned at 23+2°, 65+5%RH to constant weight pnor to test.

Test Method

The sample was sealed in a circular steel rig such that both faces were exposed. Carbon dioxide
{(15% in ox fﬁ“ at a known pressure and flow rate was passed over the coated face of the
sample, anj ium gas was passed over the opposite face at the same pressure and flow rate.
The helium gas stream was monitored by gas chromatography to analyse for carbon dioxide and

OxyEe.

Equilibrium conditions were achieved after approximately 24 hours and the steady state flow of
carbon dioxide and oxygen calculated from the percentages of carbon dioxide and oxygen in thi
helium stream and the flow rate of gas. The diffusion coefficients were calculated using Ficks
First Law of Diffusion,

R

HATA ENDORSED DOCUMERT

i et e g TEL
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TAYWOOD » ENGINEERING = LIMITED

CONSULTANTS M MATERLALS TECHMNOLOGY

Certificate No. 1520 Page 2 of 2
TEST RESULTS

TEL Sample No. P10939 and PLO940

Client Identification R33X Primer and Insultec 1

MNominal Dry Film Thickness, microns 300

0, Diffusion Cocfficient, cm?sec™! B.2x 107

€O, Diffusion Coefficient, em® sec™! 6.2 % 1077

Diffusion Resistance Coefficient () 239700

Equivalent Air Layer Thickness (R), m T2

Equivalent Thickness of Concrete (S¢), cm 4B

Note

1. Results shown are the mean values from four determinations, test pieces P1LI0E0 and P1I0S].
2. R and Sc are calculated for nnml ci;ry film thickness of composite,

3. Doy for uncoated tile is 1 x 107¢

4. Iﬂup%i:l eriterion for an effective ann—:m-hmaunn :muni is R=>50m.

: Caleulation of Sc assumes typical p = 150 for 30 N/mm? concrete.

273 Jﬂﬁf = /2/9¢

...............................................................

Date Approved by Date

THE CRETIFICATT CFf TIST 1§ COFYREGHT, REFROTH TGN OF THE WHOLE 08 ANY FAET THERBEOF W UST FOT BE MAIN WITTRRT THE ESLEES FERMISTLS UF TATWLOD
RN FiEl. THES CERTIFICATE ANTH TI RESLLTE A1HOWH MDMMTF]"THHDH AR RASHIN UFOH THE BNFORMATION R4S (NG SAMPLES AND:
mlmhllﬂm TAVETOE EMGIHIEIEING LTS ACCEFTS S0 LIABEITY FOR AR T DABAIEEY CHLARCIER ©OTTE HH‘II‘EHI-EI"HB!"I‘I‘TI:'“ 1N BELATIGH T

W PRRRON Dl [AMACEE T ARY PROPEETY R OF OTHEN L0SS mu:mnu..p.m:-umuummwmﬂmm FROM THE T5L U1 T
L"EI‘TIFH‘ﬂI'F COF THAT THE CAEEYPS CATT OF ANY EFCTHRIAIRDATIIRT MATN DR THE USE OF ANY GRS OF kATHRIAS REIH RN T HIZEEIN.
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CLIENT: Brooks Liguid Insulation
YOUR REF: Insuitec 1 Sysiem
OUR REF: TN 606

Certificate of Test No. 1528
SAMPLE: Insulia: 1
Date Received: 20 May 1986
From; Brooks Liguid Insulation

Duseripiion

I x4 L container Insultec |
& Condiison: Zxl

L contatasr 1333 x Cement Pomer

TEST DESCRIPTION: WATER VAPOUR TRANSMISSICN

Samrte Prepapation

Coating system consisted of one coat (nominal 0. 125 litre/m?) K33X Poimer pred onge vont
{nomiral 0.5 Litre/m?) of Insiitec 1. Application was by brash o unglazed ceramic nles by
Tavweod Engincering Limited (Perth). Rocoal interval was 2 hours.

Teat pieces conditioned at 234+2°C, 65-+5%RH to consiant wreight prior to wst,
o8 Maethod

The method of (25 was in accordance with ASTM Siandard TH6-94 "Water Vapowr Transmission
of Misteajale® Section 12 {Proces]ure for water method). The sample was sealed in nocst dish
usitg a previously chamcterized water vapour impermeabie siliconz seclant. Tre coated fcs wi
exnosed to dry atmosphere (0% RH)Y and the other tiie mee wad eaposad o water vapour {1009
R.IEI}. Ihe test disk way weighed daily for a period of 10 working days,  Egutiibriom coudinons
were_achieved #fler approxnnasely 1 day amd the waier vapour transimission rate calzulzted
{p’mgf“.‘,d- hid. The JiTuson coefficiont for water vapour [Dyasg) was caleulaled vsing Fick's
Fersi Law of Diffusion.

(4
. £
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TAYWOOD » ENGINEERING w LIMITED

CONSULTANTS IN MATERLALS TECHNOLOGY

Certificate No. 1528 Page 2 of 2
TEST RESULTS

TEL Sample No. P105939 & P10540
Client Identification R3I3X Primer & Insultec 1
Nominal Dry Film Thickness, microns 300

Vapour Transmission Rate, g.l'mzu"id hour 40.7

Vapour Diffusion Coefficient, em? sec” ! 7.4 % 1073
Diffusion Resistance CoefTicient () 3440
Equivalent Air Layer Thickness (54}, m 1.0

Note:

1. Sd calculated for nominal dry film thickness of composite.

2. Klopfer criterion for an effective anti-carbonation coating is Sd-<4m.

THIS CERTIF O TEET 1 COFYREIHT m-mmunrmnmuurmrllm-rmurrlwu-um“mwmnnmmmnhmmwmn
ErPEREFaG LIMITII. THES CERTIFICATE ART THE HESULTE SIS ARD THE ERCORS WIS E RASHD LB THE SFCRMATION MEAWINGE SAMPLES AN
TIETS HEFLERED T rmr Tk T EVEELELS LIMITED ADCTPTE M0 mmmmmmmmm:uummmuPﬂHhﬁl-.‘I.llll'-‘lHTll
LR Y GE CRATH DF ARNY PRS0 O DAMATE TE ANY FREOPEETY DR CF OTREM L6 EaATMHEVER AHISING ETTHIR IMEICTLY O IRDIRBCTLY FROb THE LEE OF TIHS
CHETIFICATE -:|r'|m'r|-||.|_‘.-mi'i|rll;..{ll,rr|:lm-.-:uumn.qn&““mmmmnrmmmnlHM'EII.I.I.LIHI-E::“EIITI'I-IITI-I-IH
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CLIENT: Brooks Liguid Insulation
YOUR REF: Insultec 1 System
OUR REF: JIN 606

Certificate of Test No. 1593

SAMPLE: Insultec 1

Date Received: 20 May 1996

From: Brooks Liquid Insulation
Deseription I x 4L container Insultec 1
& Condition: 2 x 1L container R33X Primer

TEST DESCRIPTION: REDUCTION IN CHLORIDE ION PENETRATION

Sample Preparation

Coating system consisted of one coat {nominal 0.125 fitre/m?) RIZX Primer and one coat
(nomimal 0.5 litrefm?) of Insultec 1, Application was by brush to a 200 x 100 mm diameter N30
arade concrete cylinder by Taywood Engincening Limited (Perth), Recoat interval was 2 hours.

Test picce conditioned at 231+2°C and 60+ 10% RH for T days prior o et

Test Melhod

Samples dricd a1 40°C in ventilated oven. Samples then sulir%actad o alternate cycles of 24 hours
immersion in 3% sodium ehloride solution; 24 hours at 40°C ventilated chamber for 28 days.

Coating removed from coated cylinders, then whole cylinders crushed and pulversied to pass
150 um sieve prior o determination of chlonde content.

Chloride content carried oet in accordance with BS 1881:Pant 124:1988 "Methods for Analysis
of Hardened Conerete” Section 10,2 excepl titration by polentiometric method,

Page 1 of 2




TAYWOOD w ENGINEERING u LIMITED

CONSLUITANTS IN MATERIALS TECHROLDGY

Certificate No. 1593 Page 2 of 2

P10964 Insultec 1 System 0.018
PI0965 Insultec 1 System 0.022 0.020 90

TS CERTIFICATE OF TEST 15 CORYRLEIT, REPOINCTIE OF TIIH WHGLE OB ANY PART THEREQF WLET ROT AR BADE WHNENA THE EXFRESS FRERESIDR OF TATWOOD
ERCINEERING [TMTEDL THis CERTIFICATR AND THE REAULTE SHKIBT AND TR REOOMEESDATENE MATH AEE BASID PG THE TFORMATION DRARIRGE SaMPLES AND
TESTE EEFFRERD T IEKHN, TAVWTOO ENGIKEERING LIVMITEDR ACTIFTE o LUABLLITY FOK ANY TuM AGES CHARGES COSTS OR EXFENSES N EITPICT OF R I8 RELATS T4

GF ANT PEREDN OF DAMASE TO ANY PHDSIHTY DML CTHER LSS WHATSHIVEL AHD0 EFTHER [HEFCTLY DB INDIKECTLY FROM THE USE OF TIIE

PILTEY (1R DEATI
CERTHECATE GF TEAT THIE CARRYESU QU (F ANT ERCDSAMIMMIATIONS WALE OF TIE USE OF ANT AHHM OF MATEEIALS RRTEEEID TO
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CLIENT: Brooks Liguid Insulation
YOUR REF: Insultec 1 System
OUR REF: I'N 606

Certificate of Test No. 1594
SAMPLE: Insultec |
Date Received: 20 May 1996
From: Brooks Liguid Insulation

Dheseription | % 4L container Insultec 1
& Condition: 2 ¥ 1L contdiner R33X Primer

TEST DESCRIPTION: REDUCTION IN WATER ABSORPTION

Sample Prepamation

Coaling system consisied of one coat tnumlin&! 0.125 litre/m?) R33X Primer and one coat
inominal 0.5 litne/m?) of Insultec 1. Application was by brush to a 200 x 100 mm diameter N30
grade concrete cylinders by Taywood Engineering Limited (Perih), Recoat interval was 2 hours.

Test pieces conditioned 41 days at 23+2°C and 60+15% RH.

Test Method
Reduction in Water Absorption carried out in accordance with ASTM C642-90, "Standard Test

Method for Specific Gravity, Ahsorption and Voids in Hardened Concrete”, Section 3.2 except
inittal drying at 23+2°C and 65+ 15% RH.

Page 10l 2
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TAYWOOD w ENGINEERING » LIMITED

CONSULTANTS M MATERIALS TECHMNOLDGH

Certificate No. 1594 Page 2 of 2
TEST RESULTS
s MR Abso l:ibn'.i-..
e eI EEE L Rwle =..;i“"
P1095% Control 1.62
PLOG959 Control 1.71 1.67
P1OY60 Insultec 1 System 0.22
PIOSE1 Insultec: 1 System 019 0,20 B8

4/:9" /6. £-9¢ | it fs*//f;

;'ﬁ:smd by Drate

1l CERTIFICATE 0F TRET I COPYRIGHT. BEFRGERCTION OF TIE WIDLE Q6 ANT FAKT THEREOF MUSE %07 BE MAIN WITHDUT THE EXPLEES FREMISTION IIE'I'A'I‘II‘ED{I'

EMGINEERDG LIVMITED, TS CENTTFIEATE A¥D THE r:r,-nu TH SEOWH AR THE RECORAFRDIATIONS SADE ARE RASED LW0M TiE INPORMATION DRAWTHGS BEAMPLES A

TESTS ERVERERD TU EREDS, TAYWHID ENGINERING LI ACCERT M LEARILETY FOH ANY mnmhmuﬂ%hﬂmwummm
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CLIENT:
YOUR REF:
OUR REF:

SAMPLE:

Date Received:

From:

Description
& Condition:

TAYWOOD m ENGINEERING = LIMITED

COMNSULTANTS IN MATERIALS TECHMNDLOGY
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Sedie 3 Jd B Hall Dirive
Reritder WA AND
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Solux Liguid Insulation Pty Lid
Insultec 1 System
NN 60&/02

Certificate of Test No. 1706
Insultec 1
20 May 1996
Brooks Liquid Insulation

2 x 1 L contwiner RA3X Primer
1 x 4 L container Insultec |

TEST DESCRIPTION: CHLORIDE 10N DIFFUSION RESISTANCE

Sample Preparation
Coating system consisted of one coat (nominal 0.125 litre/m?) R33X Primer and one coat

{nominal 0.5 litre/m?) of Insultec 1. Applicalion was by brush o unglazed ceramic tiles by
Taywood Engineering Limited (Perth). Recoat interval was 2 hours.

Test piece conditioned at 23+2°C, 5B+2% RH to constant weight prior to test.

Test Method

Chloride ion diffusion resistance in accordance with Section 5.3 of "Chemical Testing Procedures
Manual, TEL Perth Laboratory” Document No. 014H/S{V4683.

Diffusion coefficient estimated at non-steady-state condition using Ficks Second Law of

Drffusion.
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TAYWOOD w ENGINEERING m LIMITED

CONSULTANTS M MATERIALS TECHMOLOGY

Certificate No. 1706 Page 2 of 2
TEST RESULTS
TEL LAB SAMPLE No: P10939 (Primer)
P10540 (Topeoat)
Client Identification: R33X Primer
Insultec 1
Test Piece: P11754
Driving cell NaCl concentration, M 5.0
Yolume of driving and measuring cells, mL 550
Thickness of composite, mm 6.5
Measured dry film thickness of system, microns 250
Cross-sectional area of test specimen, em?® 54.7
Temperature during test, *C 23+2
Duration of test, days 27
Chloride lon Diffusion Coefficient, m*/sec 2x 10012
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CONSULTANTS IN MATERIALS TECHMOLOGY
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CLIENT: Solux Liguid Insulation Pry Lid
YOUR REF: Insultec 1
OUR REF; JN 2219-2

Certificate of Test No. 2815

Sample: Insultec |

Diate Received: 19 March 19949

From: Solux Liquid Insulution Pty Lid
Deseription
& Condition: 1 % IL container Insultee |

TEST DESCRIFTION: COLOUR CHANGE

Sample Preparation

Coating syslem consisted of two coats Insultec | (nominal 0.5 L/m’}, Application was by 10mm
pile regular nap roller to unglazed ceramic tiles by Taywood Engineening Limited (Perth). Recoat
interval was 4 hours. Test pieces conditioned at 23+2°C and 50 to 70% RH for 14 days prior to
secelerated weathenng,

Test Method

Test pieces exposed to accelerated weathering in accordance with ASTM D4587-91, *Conducting
Tests on Paint and Related Coatings and Materials Using a Fluorescent UV - Condensation Light
and Water Exposure Apparatus”, Condition D. The weathering cyele being 8 hours UV-B hight at
t1*C followed by 4 hours condensation at 45°C for 2000 hours,

Test pieces then assessed visually for condition in accordance with AS1580.481.1.12 1998
*Coatings - Exposed 1o Weathering - Degree of Colowr Change™

Page | of 2 TarLOR woOOROW



TAYWOOD » ENGINEERING » LIMITED

CONSULTANTS IN MATERIALS TECHMOLDGY

Certificate No. 2815 Pape 2 of 2
TEST RESULTS
Lab Sample No. P18325
Client II: Insultec 1
Test Piece No. Gray Scale Reading Rating
Pig3s2 4i05 0t 1, o colour change to very slight
colour change
P18333 4105 {) to 1, no colour change to very shight
colour change
Note: A very slight pink tint is observed.
/

e
Testedby ¢ Date Approved by

ate
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TAYWOOD w ENGINEERING » LIMITED

CONSULTANTS IN MATERIALS TECHHNOLOGY
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CLIENT: Solux Liguid Insulation Pry Lid
YOUR REF: Insultec 1
OUR REF: JM: 2219-04

Certificate of Test No. 2816

Sample: Inzulice 1

Date Received: 19 March 1999

From: Solux Liguid Insulation Pty Lid
Description 1 x 1L container Insultec |

& Condition:

TEST DESCRIPTION:  CRACK BRIDGING TEST
Sample Preparation

Coating system consisted of two coats Insultec | {(nominal 0.5L/m”), Application was by doctor
blade to a subsirate prepared as specified in ASTM CB36-8% by Taywood Engineering Limited
{Perth). Test picces were conditioned at 2322°C and 5045% relative humidity for 14 days and
followed by 7 davs in circulating-air oven at 7042°C pnor to testing.

Tzst Method

The test was conducted in accordance with ASTM C836-89a "Standard Specification for High
Solids Content, Cold Ligquid - Apphed Elastomenic Waterproofing Membrane for Lse With
Separate Wearing Course™ Section 5.7 and ASTM C957-93 (Reapproved 1998) "Standard
Specification for High Sohids Content, Cold Liguid Applied Elastomeric Waterproofing Membrane
with Integral Weaning Surface™ Section 5.5. Test pieces tested at ambient temperatures and o
displacement width of 1.6mm.

The test was performed using a Universal Testing Machine with a crosshead rate of
(LS mmiminute.

TE'. Page 1 of 3
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TAYWOOD w ENGINEERING = LIMITED

COMSULTANTS IN MATERIALS TECHNOLOGY

Certificate No. 2816

TEST RESULTS

Lab Sample No: P18325

Client IDx: Insuliec 1
Test Piece No. Observation After 10 cycles
PIEST2A Mo defects observed
PI1EST2B Mo defects observed
PI18ST2C Mo defects observed

Puge 2 of 3

Note: ETRS Pty Ltd Report No. WT9-569.001 forms an integral part of this document.

A
ETRSPiylid  16July 1999 WA A
Tested by Drate Approved by

25,7 715
Drane

THES CEETIFICATE OF TEST 15 CORYRIGHT BIFRODCTIS OF TIE WIED (R AR FART THERIDT MLET 0T BE MADE WITHIUT THE EXFEETE FERRIESTR GF Th a0
GG FRING UMITED THIS CERTIFKCATE AMD THE RESLLYS SHva'y aMD THE KECOBMESDATIONS MALE ARE BASED UPOR THE INFORRER THIS 1R, WIRGE SARIPLES SR TRETR

REFERRED T HERER  §TAYSHHY BRGEERLNG LETTED A0CEFTS MO LLABLITY FIL ANY DAMACTES CHANGES CONTS 0N

EXFIPEES TN RESPICT OF 08 [N AFLATIORN T80 PRy

THE DLATHE P AMY PERSIH R DWAMALIE 10 AKY FROPERTY OL-OF S1HEE LOSE WEATEDRYER AERPMG BITHER DRECILY OF SCRMECTLY FROM THE L5652 OF THIS CEETIFICALT 08

TRET THE CARRYTS CLT OF ARY BRI TICRS MADE Cfl TIED LS8 OF AR OUMEDE OO0 REATENIALS BEFERRED 101 [IEREDN




TAYWOOD ENGINEERING LTD

CERTIFICATE ND. 2816

ETRS

Report: WT99-569.00] ——
Client: Tﬂ].'wnnd Eﬂﬂ'i“ﬂ.'-ﬁl'lﬂ. Lid A Lomreiment lo Luakt
Afttention:  Mr 5. Wong ETAS Pty Lid
Order No: 8175 & Eomont Aoar
Subject: Crack Bridge Testing of Three Membrane Samples. hrans g
Date: 16 July 1999 Hamikan Hill

Wk BRE3 Australa

Fim [0 BAST G022
Prnone (08 8437 0155

1. Introduction:

A request was made to conduct crack bridging tests on three (3) prepered samples, The test

samples were identified as ;

. Procedure:

PISSTLA
MssTLE
PI8STIC

2.1 Crack Bridge Testing Testing was performed in general accordance with ASTM C836,
Sections 5.7.4 and 5.7.5; “High-Solids Content, Cold Liquid Applied Elastomeric Waterproofing
Membrane For Use with Separate Wearing Course.” and as modified by ASTM C957, Section
3.5; “High-Solids Content, Cold Liquid Applied Elastomeric Waterproofing Membrane With

Integral Wearing Surface™

lesting was conducted on a 2500 N capacity, A Grade, Universal Testing Machine at ambient
conditions. Each membrane sample was subjected 10 10 cycles, consisting of extending the
masonry blocks 1.6mm and then relaxing back o zero displacement. Each eycle was conducted
at a crosshead separation rate of 0.05mm / min. Following ten test cycles, the bridging membrane
on each test sample was examined for cracking, loss of adhesion or other failure modes

EN Resulis:

11 Croek Bridging Test,

Sample Number Observation After Tesi Compliance
Corpletion {Referencing ASTH C85T)

15724 Mo defects dejectad Complies
P18572/B Mo defects detected Complies

~IP18572/C ho defects detectsd Complies

i
ech nical Testing Manager
ETRH W A et wio-360 01 Page 1 0 |

tlm!: male thadt Falling e completion of testing ETRS Py Lad will remin fest semgpies Mo & period off 14 Dhoys, onless prior writien

crili e Boen made with ETICS, Mede that this mpoei is beesd on the producs supplisd s ETRE Pry Lid ond i emains the
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TAYWOOD » ENGINEERING = LIMITED

CONSULTANTS IN MATERIALS TECHNOLDGY
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CLIENT: Solux Liquid Insulation Pty Ltd
YOUR REF; Insultec 1
OUR REF: N 2219-02

Certificate of Test No. 2972

Sample: Insultec 1

Date Received: 19 March 1999

From: Solux Ligud Insulation Pty Ltd
Description

& Condition: I % IL container Insuliec 1

TEST DESCRIFPTION: WATER VAPOUR TRANSMISSION

wgiicils Pl

Coating system consisted of two coats Insultec 1 (nominal 0.5 L'm*). Application was by 10mm pile regular
nap roller to unglazed ceramic tiles by Taywood Engineering Limited (Perth). Recoat interval was 4 hours.
Test picces exposed to sccelerated weathering in accordance with BS3900 Part F3:1971 ‘Resistance to
Artificial Weathering {enclosed carbon arc)” for 2000 hours, Test pieces reconditioned at 23 + 2°C and 65+
5%RH to constant weight pnor to test

Test Method

The method of test was in accordance with ASTM Stamndard E%6-94 "Water Vapour Transmission of
Materials" Section 12 (Procedure for water method). The test dish was weighed daily for a period of 11
working days. Equilibrium condimions were achieved after approxamately 72 hours and the water vapour
transmugsion rate caleulated (g'm*/24 hour). The diffusion coefficient for water vapour (D, ) was caleulated
using Fick's First Law of DifTusson,

This method complies with the requirement of AS/NZS 4548-19%09 Part 5 Appendix C "Guidelines on Water
Vapour Transmission Testing".

R

Thes laboratory 12 seceodiied by the Matsongl
Aigocsation of Teatig Aulhweites, Australia

sty reporied herom have boen
fi m pex ks Wwiih lis e ‘m
reililntion
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TAYWOOD » ENGINEERING » LIMITED

CONSULTANTS IN MATERLIALS TECHNOLOGY

Certilicate No. 2972 Page 2 of 2
SR LTS

Lab Sample No P18325

Client Identification Insultec 1

Nominal Dry Film Thickness, microns 506

Yapour Transmission Rate of Compaosite, g/m*/24 hour J4.8

Vapour Diffusion Coefficient of Film, cm’/sec 1.2 x 107

DiMusion Resistance Coefficient () 2050

Equivalent Air Laver Thickness (5,), m 1.0

Estimated Yapour Transmissicn Rate for;

Unsupparted Film, g/m’/24 hour 48,7

Permeance of Film, g/Pa sm’ 20 x 107

Mote:

1 Reesult shown is mean value from test picces P1E345 and P18346.

2§, calculated from nominal dry film thickness,

1 Klopfer criterion for an effective anti-corbonation coating 15 5,<4m.

4 Vapour Transmission Rate of unsupported film estimated from flm diffusion coefficient, Permeance

value calculated from this value.

Tested by
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TAYWOOD » ENGINEERING w LIMITED

CONSULTANTS IN MATERLALS TECHNOLOGY
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CLIENT: Solux Liqud Insulation Pty Lid
YOUR REF: Irusultec |
OUR REF: I/ 2210202
Certificate of Test No. 2973
Sample; Insuliec 1
Date Received: 19 March 19949
From: Solux Liguid Insulation Pty Ltd
Description
& Condition: 1 % 1L container Insultec 1

TEST DESCRIPTION: CARBON DIOXIDE DIFFUSION RESISTANCE

Sample Preparation

Coating sysiem consisted of two coats Insultee 1 (nominal 0.5 L/m®). Application was by 1{mm
pile regular nap roller to unglazed ceramic tiles by Taywood Engineering Limited (Perth). Recoat
interval was 4 hours, Test pieces exposed to accelerated weathering in accordance with BS3%00
Part F3:1971 "Resstance o Artificial Weathering (enclosed carbon arc)” for 2000 hours, Test
picces reconditioned at 23+2°C and 65+5%RH to constant weight prior o lest

Test Method

The sample was scaled in a circular steel ng such that both faces were exposed. Carbon dioxide
{15% in oxygen) at a known pressure and flow rate was passed over the coated face of the sample,
and helium gas was passed over the opposite face at the same pressure and flow rate. The helium
gas stream was monitored by gas chromatography to analyse for carbon dioxide and oxygen.

Equilibrium conditions were achieved after approximutely 24 hours and the steady state flow of
carbon dioxide and oxygen calculated from the percentages of carbon dioxide and oxygen in the
helium stream and the flow rate of gas. The diffusion coefficients were caleulated using Ficks First
Law of Diftusion,

This method complies with the requirements of AS/NZS 4548.5-1999 Appendix D "Guidelines on
Carbon Dioxide Diffusion Testing™.

i
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TAYWOOD w ENGINEERING w LIMITED

CONSULTANTS N MATERIALS TECHNOLDGY

Certificate No, 2973 Page 2 of 2
TEST RESULTS

TEL Sample No: PLB3ZS

Client Identification: Insultec 1

Nominal Dry Film Thickness, microns 00

0, Diffusion Coefficient, em’sec” 7.3x107

C0, Diffusion Cocfficient, cmsec” 3.4x107

Diffusion Resistance Coefficient (p) 48Ba00

Equivalent Air Layer Thickness (R}, m 244

Equivalent Thickness of Concrate (5,), cm Gl

Mode;

I Results shown are the mean values from 2 determinations, test pieces P18345 & P18346
2. Rand S, are calculated for nominal dry film thickness.

3. Dy, for uncoated tile is 1.3 x 107 em’s”

4. Klopfer criterion for an effective anti-carbonation coating is R=50m

5.  Calculation of §, assumes typical p = 400 for concrete

Date
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Cerntificate of “feot

CIS52NS2830 REPORT NO.: FNS0004
Thia rapert My anky ba reproaduced in R

TESTS ON A SPRAY APPLIED PAINT IN ACCORDANCE WITH
BS 476: PART 7-1887

TRADE NAME- IMSULTEC
SPONSOR: SOLUX LICHLAD INSULATION PTY LTD
30 Waiker Streel
WINDSOR MSW
ALSTRALLA
DESCRIPTION
OF SAMPLE: Tha sponsor describad the sample as an high build re-radiating elastomarnic

membrane. | is a water-based co-polymer compound containing plgments and
fillers. Two coats of tha sample were applied over eabcium siiicate boards,

Mominal paint thickness: 250 pm
Colour: winile

TEST METHOD: The specimens were lestad in accordance with Brilish Standard 478, Fire lasls
on building materials and siructures, Part 7, Method for classification of the
surface spresd of flame of products - 1287, For the test, sach speciman
measured 885 mm long and wes clamped {o the walercooled frame.

OBSERVATICNS:  The sample underwent blackensng and blisiering during the test
RESULTS:

Specimean Spread of Flama Final spread of flame
at 1.5 minimm} at 10 min {mm}

CT0 | O | il || =B
w| | 8| | =

*  Thesa samples did not ignide.
CLASSIFICATION: Class1

The test results refate only Lo the behaviour of the lest specimena of tha
product under the pariicular conditions of est; they &re not inlended to ba tha
sobe critenion for assessing the polentlal fire hazard of the product in use,

DATE OF TEST: 3 August 1968
tssued on the 4™ day of August 1999 without aiterations or additions.

£ iz g

Glenn Whiltaker
Tasting Officer , Fire Testing and Assessments
Thia Imbcraiory is acomdiled by the Mafional Associstion of
m Tasing Autfcvrities, Ausirals. Tha Dedls epornsd harsin fave
beien parformad in acooedancs with is lermms of acorecitasion.

CEIAD Builcing, e snd Engineering
14 Juliues Avanua, Rivarside Corporats Park, Dathi Road, Morth Ryds NSW 27111 AUSTRALLA
Telephona! 61 2 3450 5414 Facsmids: §1 2 8480 5535
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Mobil Refining Australia Pty Ltd

ACN. D04 300 153

Tth March 1994

Insuitec Australia Pty Lid.

At Mr Jim Defla-Bona

B a II:IEIIIIIEE Eﬁ'III Iﬂ'al5

Abone Relinesy
Crr Millers & Komsil Rda
Alrani, Vieors 3018

Telephrme: (03} F1865655
Facaimle @ (05) F2BE5IEE

As discuzsed a Refinery Engineer has organised a test of your product on a smal
surface area leading to a control room air conditioning inlet duct. The surface received
the preseribed coating thickness as per your technical advise.

Some of the results to date, indicated a significant surfacz temperate reduction
During & 320C day the surface te:aperature of an untreater! area was 51oC whilst the

Ingultec treated arsa had 8 330C reading.

Temperaturs monitoring is continuing with the view of painting the entire d .=ting to

minimise the air conditioning heat load.

The Refinery will be contacting vour organisation to recommend 2 suitable coating for

the outside of a storage mank.

{2
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1. PAPAGEORGIOU
Sar Project Engineer




DIPIWIS

NEW S50UTH WALES

REFLECTIVE ROOF TREATMENT
OF A DEMOUNTABLE BUILDING

MONITORING REPORT
FOR

DEPARTMENT OF EDUCATION AND
TRAINING

CLAIRGATE PRIMARY SCHOOL

NEW Department of Public Works ind Sérvices
Environmentul & Engrgy Sarvices

MeEell Boilding

2-24 Ruwson Ploce

Sydney NEW 200

Telephone: (02 9372 4255
Fucsimile 02 9372 1299

Ermail; peterloverides Edpas. s w.2ov il



,-—Iv—lwph-.—d-l—ll—t.-—l-—p-ihl—l—p—'—-l-l-"-

PREFACE

Program
This monitaring report has been prepared for the Department of Education and Training
[DET].

Compliance with Standards

The Department of Public Works and Services” Quality Assurance (QA) Sysiem has been
applied throughout the preparation of this report. This QA System has bean independentdy
cerified by the National Association of Tesuag Authorities, Austrulin 15 mesind e
reguirements of AS3901/150 N1

Disclosure OF Interests

Department of Public Works and Services receives no financial benefits frrom and has no tes
with utilities, squipment suppliers or contractors in the conclusions or recommendations
regched in this monitoring report. Apurt from possible future commissions to project manage
the implementation of recommendations, Department of Public Works and Services has no
vasied inieresis in the recommendatons of this repart.

Disclosure of Information

This report may contiin commercial in confidence, sensiuve or privileged information, l1is
intended for use by the Department of Education and Training. Any use. disclosume, copying
ar distibution of this repoert or information contained in it is prohibited without express
permission of the Department of Edvcation and Training,

Joh Number 323E464 Publication June [0u9
File Numher 55145726

Computer fle address #eosw_ExEr P rORENERGY EILCATRSCHTOL S CLARGATAL DI TRER D
Prepared by Environmenial and Energy Services - Peter Lovenidge

Acknowledgments

Lin Sutton - Pringipal Clairgate Prmary School

Mes Murray - Teachear

Steve Hiwcheock - GA, Shirley Phipps - Cleaner
Garry Stevenson - DET Properties Directorate
Gerrard Twomey - The Heat Management Company

Project Controller Peter Loveridoe

Tal: (0239372 8203, Fax: (02) 9372 8299, Email: peter.loveridge &dpws. gov.au
Pleass contzct the Project Contraller for fuerther assistance or for additional copies of the
reparn.

MNESW Departrment of Public Works and Services
Environmental & Energy Services

MeKell Building

2.24 Rawson Place
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1. EXECUTIVE SUMMARY

1.1 Aim of Energy Study

The Deparmment of Education and Training (DET) are investiganng
ppportunities o reduce energy consumption and gresnhouse gas emissions.
heating costs and cooling costs in demountable schoel buildings, through
improved design standards and materials used in their construction.

DET were approached by the Heat Management Company 1o mnal a heat
reflective membrane coating for rools. The coating was claimed w retlect
infrared und wlird violet solar rays and reduce the temperature within the class
FOOM SpHce.

This monitoring study was performed © evaluae the:

« effect of & heat reflective membrane coating. applied externally 1w tha roof of
a demountable class room bueilding,

e extenil ambient and infemal class room lemperdlures and

s anergy consumplion and monning costs of similar air conditionmng SYSIEMs 10
twor demountable class rooms, one standand and the other with the rool
restment applied.

1.2 Building/Facility Summary

The primary school is located ar Colocado Dinve, St Cleir, (n Sydney s ouler
Western suburbs, The two demountable class rooms which were used for the
temperatune and energy monitoring were located within a series of §
demountable buildings. The monitored classrooms are adjacent w each other
with both subject o the same weather conditions. Each demountable building
has rwo, -Tk'W split, air conditioning systems,

1.3 Monitored demountable buildings

Room Serial No | Treatment |
Room 19 | 08 602 14137 | Insultec 1 Heat re-radiating elastomeric membrane |
Room 20 | OS 602 14153 | Standird demountable - no weatment |

1.4 Summary of Estimated Costs

The remperamre and energy monitoring has identified the following differences
between the two buildings due to the application of the Insuliec | Heat re-
radiating elastomeric membrane, during the monitoring period of Janoory 38 o
April 16, 1999

Clairzate Public School pag
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Pariod - January 25 to April 16 1999, Data selected is for 34 days when both
demountable ¢luss rosm air conditioning systems were operating on the same day.

Rowm Energy Energy Caleulated kgs of
Consumption Consumption Running Greenhouse
KWh MU cost passes
Room 19 464 1.691 547.51 4439
Raunm 200 3232 3. 128 Sh4.24 T85.5
Savings LY | 438 §36.63 1,229.4

Table 1.1 Cost Summary

The cost of oparating the air conditioners in room 20 for the 34 days wos
536,63 higher than room 19, 2 77% increase in operating costs, for the limited
monitoning perod.

The conrol system for the air condidoners limiis their operation o 4 two howr
period and must be manuatly reset for continved operation. This limits
unnecessary and excessive operation of the air conditioners. The individoal
teacher's preferences and comfon will also affect the operation of the air
carditioning syslem.

1.5 Conclusion

From the monitoring daw obiained and caleulstons based on this data, the
demountable building with the roof reatment, room 19, had superor
performance for room temperature and air conditioning running costs compared
to the other moniored demounizble building.

The demountable with the membrane also edeived favourable comments from
the eacher regarding the comfor condidons and reduced desire to use thi sy
condiioning system, compared 1 past personal expenience in other
demooniable betldings during summer.

The simple payback period for the insmallatdon of the material, at 5330, and the
air conditioning savings, based on 10.26 cenis per KWh, estimated for o full
summers operation is 17.2 years. This uppears excassive but may be considered
by DET.

The reduced air conditioning run tme and the reduced associated noise is an
additional factor for consideration when evalueting the weatmant within a
(eaching epvircnmeant

As the paint product claims to re@in heat in the room, savings may also be
achieved during winter through reduced heat loss, but this was not 2valuated as
part of this study

Clafrgare Public School page 2
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. INTRODUCTION

2.1 Aim

The monitoring of two demouniable school buildings at Clairgate Primary School
was gndertaken for the Department of Education and Training (DET). The wm
Wis;

to monitor snd eviluate the performance of the heat retlective membring COAIME
appiied externally to the roof of @ demouniable class room building,

muonitar the extemal ambtent and intemal class room temperatures and
r“L

moniter and calculate the energy consumption and runming cosis of the abr
conditioning systems for two similar demountoble class rooms. one with the roof
treatment applied and the other, 3 standard demouniabie

2.2 Facility

The primary school is located at Colorado Drive, 5t Clar, in Sydney’s West
The two demountable class room buildings wsed for the monitoring were [ocated
in a row of six demountable buildings. The entrance to each of the demountable
buildings face North. The demountable buildings moniiored were numbered 19
and 20, The site was chosen because the demountables wilise the curment DET
Standard, demoontable air conditoning sysiem. There are two Split system ar
conditioners installed in each class room, controlled by a commaon tmer. The
school’s location was convenient for the company providing the roof Ueatment
and for DPWS to monitar the instadlation, The site also provided a number of
similar pir conditioned demountables w choose from.

2.3 Roof coating

The Department of Education was approached by the Hear Management
Company 1o triul o heat reflective membrane coating for roofs. The coating wis
claimed to reflect infrired and wlim violat solar rays and reduce the Emperature
within 4 class room spuce and therefore reduce the running cost of o
conditioning the room. DET provided two demountable class rooms for the
trial of the product and later arranged for DPWS (0 carry out monitoring dunng
the first school @rm of 1999

Clairgore Pubibe Schood page 3
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3. FACILITY DETAILS

Thix section provides o dexcription of the site, buildings, murerials and services
and e nepes and energy wse.

3.1 Facility Description & Operation

The tfacility is o pnmuary schocel operated by the Department of Edecation and
Triining, The normal teaching hours are 9 AM 10 3 PM Mondiy @ Friday.
acess 1s at 11 am for 30 minutes and lunch is 1.20 pm-2 pm. Each of the class
rooms accommodate about 28 pupils. The normal school year consists of about
41 weeks over four terms. Thers were two weeks of school holidoys dunng the

=i Ty

monitoring period. from Apnl 2 @ 16, 1999

3.2 Building Form & Finishes Description

The demountible class foams wsed for the emoeranire and enargy monitoring
were located adjacent Wi each other in a ling of 6 demountable buildings. The
twi demountable buildings are reterbished standard design demountables with
75 mm of Rockwool insuladon installed in the roof space

The roofs of the buildings are similar o “Clhiplock sieel” roofing maenal

The class rooms are about 71 m° in area. including an internal 3.7m" (eacher's
sLoré roorm, as shown in the plan view below,

9.6 metres — Adr condidoner
Compressor location

7.4 metars |~ Store raom 3x 1. 6m

F—1— Airconditicner evaporators
o

“_ Entrance

The demountuble buildings momtored had the sertal numbers, 03602 14157
and OS&02 14155,

321 Windows

Each of the class tooms have loree openable windows on the North and South
sides of each class room, The Nocth side opens onto a covéred walk way and
the playeroond. The South side 15 on the boundary of the school with shading
provide by & row ol estublished trees. The windows have external and internal
shading devices fined o both the North and South facing windows. The
extemil shading devices are shown in the following picture, The window glass
15 0ot tinted.

Clatrgate Pubiic School page 4
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External, Northerly view of demounmable class room 19

3.2.2 Floor and Walls

The floors are timber with carpet coverings, There is timber panelling on the
wills, The buildings are about 300-410 mm above the ground level.

3123 Lavout

Clairgate Public school, building and class room layout

Class mooms 1Y & b

Clidrgase Public School page 5
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A number of the other demountahles have been removed snce the previows
lwyout drawing was made,

3.3 Roof Treatment

The Heat Management Company were responsible for the applicution of
INSULTEC | elpstomeric membrane 1o the roof of demountable ¢lass roem 19
al Clatreate Public Schaool in [ate 1998,

The epplication method required the roct having a rust kill primer ceat and then
two coas of Inseliee applied using an airless spray gun. The finished coating 15
reported 1o be about 200 microns in thickness, The tme required for
applicadon was two days. The valoe of the applicadon is normally 311-13 per
square mewre and depends epon the condition of the roof, the amount of
cleaning requirad and preparation of the surface.

A roof in good conditdon reguiring only water blasting for preparation would be
about 511 per square mewe. A copy of the Product Data Sheet and Matenal
Safety Duta Sheet are included in Section 8 Appendix.

The cost to DET for coating the demountable roof would be approximately
$8%0. Basad of §11 per m” und 80 m®, The class rooms are 71 m° but the roof
area i approximatzly 30 m’ including the eaves,

The coating is clatmed w function by re-radiating infra-red and altrs violer solar
radiation. This reduces the heating up the roof maerial and subsequent heat
transfer into the building’s interior.

The paint is off white in colour and has a matt finish to redoce glars, Past
experience with white painted or unpainted steel roofs has been substantial glare
problems in ajoining mult story bulldings. The current DET standand roof Hnish
15 & beige colour.

3.4 Air conditioner Installation

Esch demountable s two independently conwrolled, split system air $ystems.

The air conditioners are:
Fujitsu Air comitionar, mode] ABT24RAF-W, with the following rating,

» cooling - 6760 watts output. 2634 watts input, 12,6 amps
» heating - 7320 wants output, 2320 wans input, 12,1 amps

Each unit can be wrned on independenily and has i own adjustable thermostat.
The thermostats, when the monitoring was installed wene set at about 16-18C°
for all four of the umits. The fan spead conteols were all set toauo. Each of
these serrings can be manually altered by the teacher and aré locatad out of the
reach of the students.

Cluirgure Public Schood page &
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The ahove picmre s of the two Furitso gir conditioner compressorcondenser
wnits mstallad o sound insulated cabinet within ezch demountable cliss room
There is only éxtermil pceess 1o the unis

3.5 Control Systems

Each ¢lass room is fitied with a small exhaust fan which provides fresh air o the
class room when the air condidoners are operating. The exhiust fan his a two
hour electronic tmer which limits iis operation. The gir conditoners nre
controlled 5o that they may only run when the exhaast fan 15 runnng, Al e
end of the two hour tme Bmit, the exhiust fin stops, iz rezulis in the gir
conditoners stopping. To st the air conditioning ngain the exhaust fen umer
must be re-activated and only then can each air comdinoning wmil b turned on.
This methed of timer control prevents the air conditioners opernting excessively
in unoccupied moms or for long perdeds. Theee is no Juiomade starting of the
air conditoness

3.6 Monitoring

The electrical and temperature monitonng wis carriad out on the two
demountables bapween the 28 January and 19 Aprl, 1999, Monitoring was not
carfied out on the demoanables prior to the treatment of the root. The
maniworing of the eneray consumption was achieved by nstalling 2 VIP Sysiem
3 Eneray Analyser in the electricity supply wo the air condiganers at the
disiribution bourd in each of the store rooms, located in demountables 19 & 20,
The Enersv Analveers monitored energy consumption [or the duration of the
test peined,

ale Pubiic School page 7
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The various clectrical quantities, such as watts, kWh, power fuctor, voltage and
cument were recerded and averaged over each 1/2 howr period. Approximately
3,200 measurcments were recorded.

The wemperature monitoring was performed by using four ACR Systems. Trend
Loggers. A logger was installed in each class room in 4 ventilated plastic uility
hox located about 1,500 mm ebove floor keight and was used 1o monitar
internal room emperatures, The logaer monitored. averaged and recorded the
room lempecature every /2 hour.

Two emperasure loggers were [nstalled outside the demountable butldings,
under the eaves, [0 measurs ambient condiions,

Clairgare Public School page 3
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4. ENERGY TARIFFS

4.1 Electricity Tariff

Electricity is supplied to the site by Integral Encrgy. The tanffl applicable s the
General Supply Rate Tanff, effectve from | July 1998,

The wnfl 15;
15,845 cents per kKWh for the first 198 kWh, bi- monthly
amd
{3,197 cents per kWh for the balince.

Based an the schools March 199% clecineily account, the average Cos0 ol
clectricity was 1026 cents per KWh, This averuge cost hits been used when
calculating the munning costs and savings.

Cluirgale Public Sehool page 9
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5. TEST RESULTS

5.1 Energy Consumption Analysis

There were approximately 1| weeks of monitoring data., including weekends
tnd the two weeks of April school holidays. The following mble shows the

number of duvs of vperation, energy and cost of the arr condinoning sysiems
during the monitoring period,

Raam lastuliee poof Mo of Mo, af Cost of air
treatmEnl divs kWh conditioning operaton |
ppermdon | consumed |
Room 19 Yes 35 70 S8 |
Room 20 | N 38 269 SED |

Table 5.1 Davs of operation

The difference in cost of running the air comlitoning sysiems was 53% for the ¥
weeks the air conditoners were used dunng the monitorng period. The 4ir
conditioners did not operat= during the school holidays. The difference in the
number of davs of operation may be due to the wachers preterences and

percepLions.

Table 5.2  Energy consumption per month in ¥Wh and average ambient
M periures.
7 days AR | 452099 | LLA2M9S | 182 | 252 4.-'3-'9".-l'i11.l'3-"‘:'|'5| 87399 | 22379 | Total
starting
kWh | kWh kVWwh EWh kWh kWh kWh kWh kWh kW
Room 18 | wog | 430 | 1140 | 302 | 201 | sss | 782 | 258 | 434 |4699
{Insukteo)
Rooe:2d 477 | 1703 | 99.1 | 454 | 1313 | 1049 | 952 | 765 |865.1
{Standard)
Savings in 47 7 0 743 | 159 | 2607 | 694 1 | 3992
KWH N, 554 0o 243 T5L 25 o, 33 3
Averags
-4 pm 7.2 30,8 276 | 253 293 289 | 265 278 /3
Temperature
degress C

oes) The mhie encuden e Apnl schosl belidays starney A9 far ryo wesls as Sere v no or cadiioming gy conwsd.

From the above tuble it can be seen that the highest energy consumption
pccurred when the avernee, daytime ambient iemperature peaked at 30.6°C n
the 7 duvs staming 117299,

The results show that the air condidoning sysiem in room 19 used the least

EOSTRY.

Clulrgare Public School
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These figures may he affectad by the thermosiat sewings of each air conditioning
uril. they are not fixed but were sl to the same kevel ot the commencement of
the test,

The lower the thermosial seting, the more energy will be required w obiain the
desired Emperatures.

The number af weeks the ar condiooning systems would be expected to be
used. hasad on the mean daily averags ieniperanre excesding 25'C would be

1 2-16 weeks per vear. This period sturts early November and continues (o the
end of March, This period is based on historical data for the Liverpoel area
obtzined from the Buraau of Meworology.

The wir conditioning running costs, calculated over 4 full summer penod of an
averass |4 weeks, has been calcnlated to mesull in an electricity saving of
£51.28.

The simple payback period for the roof heat treatment membrene based only on
summer cooling load and the minimum installaton cost per m-, 18 17.2 years.

The gir condinoning sysiems may also be used during winter as they o reverse
evele units, capuble of heating. There has bean no monitoring pertormesd ko
estblish the performance of the svstem during a winer pefod.

The membeane could reduce the winter solar gain requiring o greater dr
conditioning heating input. There would need to be further menitoring Lo
quantity the effects during wintar.

5.2 Electrical load profile

521 HRopom 19 - Insultec treated

Thussiles M Jonuary. Bosni 19
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Diagram 6.3 Tvpical daily profile.

The above diagram for oom L9, shows a typical day’s room emperature and air
conditioning losd

Clairgate Public School page 11
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6. RECOMMENDATIONS

From the datn obtained dunng the monitorng period the demouniable class
raom with the [nsuliec ool treatment redecad the energy Consumpion requirsd
by the air condition systems o pravide comfort conditions,

The trial resules are subject to the operation of the system by the responsible

cluss room weachers which may be affeciad by;

¢ manual startng of the ar conditioning sysiems, this places the starting
responsibility on to the preferences of the individual wacher,

o personil preference (0 use or nat use ar conditicning, even though
conditions may require its aperntian,

o hermosim sertings. which were within the control of the individual cliss
poom Bacher, maey have been alterad,

« the opening or closing of windows and doors while the air conditioning
gystems were in operation. Increased infiltraion of warm outside ar will
affect the operation by increasning the coaling load.

The weated class room received favourable comments from the occupying
taacher as 1o the improved comfort conditicns, which also may have reduced the
requirement 10 use the Air conditioning system.

The simple payback period for the installation of the matenial, based on the air
conditioning suvings estimated for o full summers operation 1s 17.2 years,

Savings may also be achieved dunng winter through reduced heat loss, but this
wis not eveluated os part of this study.

With a payback period of 17.2 vears the coating are not be recommended in the
Svdney area due the long payback penod, The uearment would be more viabie
in locations whete the smbient temperatures gre higher and the summer period
longer, Under these conditions greater pir conditioning use and increased
savings, would improve the payback 1o a reasonable period.

The redoced air conditioning run dme snd the duced nssociamd noise is an
additonal factor for conskderaton when evalusting the treatment within o
teaching environment,

Clnirgase Public School pidge 13
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7. LOAD PROFILES

Supiirday D Feereary
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From the ahove graph is can be seen that the internal wemperamre of room 14 1=
lower than room 20. The external ambient temperature was ahout 30 °C. In
the following graph. a4 the exiermal ambient is higher, at sbout 35°C, the
difference berween the two class rooms has increased, The air conditoning
sysicm was not in operation over the weekend,
Sunday | 4 Feoruary
i

[
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The ahove graph shows the twa elass room temperamures on a typicl school
day, The emperature in room 19 is constantly lower than room 20, except for
about 10 am as the air conditioner in moom 19 had not been turnad on.

Far the following twa graphs. the daily external ambient and mntemal room
lemperatures are gveraged between % am and 4 pm each day. Therefore the
graphs represent the wmperature conditions when air conditioning Sysiems were
operiting. The averages exclude the overnight conditions.

Cluirgate Public School paze 15
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Room 19 - Insultec treated

The graph below shows cach day the sir conditioner wis m operation and the
external ambient and intemil mom emperatures and daily twoal KWh
consumption, There was no operation of the pir conditioning sysem during

werkends or schiool holidays i either of the cluss rooms mondiored.
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The nhove greph shows the increased duily energy consempton gnd the mumber
of davs the air conditioner wos in operation, compared w room 19 The graph
alsp shows the intemal room and external ambient lemperatures.

Both of the above graphs are o the same temperature and kWh scales.

Clatrgare Pubdic School puge 16
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The graph below shows the dally energy consumprion and gverRge room
Emperature between 9 am and 4 pm for the week stanting 13 February and the

tital weskly energy consumpuién for each demountable.

Demauraknies 9 and 20
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Room 19 has the Insulted treatment.
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8. APPENDIX

Attachments

L. Material Safety Data Sheet

2. Product Dara Sheet

Cluirgaie Public School poae= L8
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' SOLUX LIQUID INSULATION DTY. ITD.

ACH 089 170 257

l J0 WALKER STREET WINDSOR NIW 2756 ALUSTRALIA
Wingsor, Heod Office & Foctory Phome: 41 45 778 334 Fox: 41 45 775 249
Dubbo, Qffice Phone! 41 48 343 557 Fax: 41 48 843 553

MATERIAL SAFETY DATA SHEET

INSULTEC 1

High build heat re-radiating Elastomeric Membrane

Description : Heat resistant and water proofing membrane

Manularturee: Salux Liquid Insulation Pty Led.
30 Walker Srest
Windspr NS W 2754

Auscralin
Hazardous Non -hazardous Acrylic co-polymer 50 %, Filler and pigments
Inaredients : 35-40%%, Additive 5 %%
Flash point : MNA

U'nusual Fire and

Explosive hazards : Non flammable. Will not support cambustion but in the likely
event thar water is removed the resulting polymer will burn if
mwolved 2 fire Decomposes on heating, -emutting traces of
MOnRCmers

Health Hazard Tnformation :
Toxicity Data : Mon roxie.

Emergency and First Aid Procedure :

Eyes : Milg bmtation, wash away with plenty of water

Skin = No effect, wash away with soap and water

Inhalation  : Mo effect, remove person to fresh air

Ingestion . Mild iritation, give water to drnk and seek medical assisiance
Spill or Leak

Procedurss = Slippery when spilt. Avoid accidents, clean up immediately,

use absorpent matenal such as sand, Collect and seal in drums
for disposal, Wash area down with detergent and excess water
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Waste Disposal Method :

Refer to State Waste Management Authority. Normally suitable
for disposal a1 an approved land waste site

Special protection information :

Ventilation requirements : Adeguate natural ventilation
Respiratory profection : None normally required.

Eve protection : Chemical gogeles or face shield
Protective clothing / other : Impervigus gioves,

Handling and storage : Use good occupational work practice.  Store in a 2ool
place out of direct sunlight and heat.

Other precautions : Use good indusmrial hygiene, and the usual
precautionary measures for handling chemicals,

Fire fighting and extinguishing procedures :

MNon flammable, use water spray or foam, Wear self
contgined breathing apparatus. Use water spray to
cool fire exposed container,

For further information refer to produet data sheet

DISCLAIMER :

This information is based on data believed by the company to be accurate at the time of
writing, but is subject to change without notiee. It is given in good faith, for the
assstance of users and is of g':neraj nature. No legal warranty expressed or implied is
made 2s to its accuracy, completeness or atherwite. Every person dealing with the
materials referred 10 herein does so at their own risk absolutely and must maks
independent determinations of suitability and completeness from all sources to ensure
their proper use, We have no control over the conditions under which these products
are stored. handled or used, and thesefore our recommendations must not be regarded
as amounting 1o legal warranty or as involving any legal liability on Solux Liguid
Insuiation Pty Ltd.
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MENAST 170 25

30 WALKER STREET WINDSOR MSW 2754 AUSTRALLA
Wingsct, Head Otfice & Faclory Phone: 41 45 775 136 Foxe 61 45 175 249
Cubbo, Cffice Phone: 61 48 843 587 fmw-§1 &8 843 588

INSULTEC 1

PRODUCT DATA SHEET
HIGH BUILD HEAT RE-RADIATING ELASTOMERIC MEMBRANE

* QOutstanding hest re-radiating elastemeric membrane
* Suitabie for most building substraces
* Low cost / Energy effciem

DESCRIPTION : fnsulies | heat se-radineing membrane is highly durable and Nexible allawing
il to mave with the substraie. [nsultes | {115 and bridges hairline cracks. [nsuliec | can be appled w
a wide vanery of marenals such as concrete. brick. asphall. tmber. clean o primed fibro and
propecly prmed metals. 11 is supplicd inan off white colour with 3 matt fnish mo alleviate glose The
insuliee | membrane wreatment adds Seness §ife 1o the substrotes aver which it is useid. 13 hem
ensulating ability is remarkable with repons. dunng extessroe remperanire perods, af intedar
tempernnired bang lovesed by 13 and mare

COMPOSITION ¢ Indulte | is 3 water based co-patvmer compound cantining nem pigmenls
ind specal fillers

PROPERTIES ;

Cav ernge i | ez per 2 meter s af T ares assusming no losses U wabempegafi ng
I5 appiv | square meter per litre

Drying time @ I3¥C Touch | hour, Recom, 4 hours

Component (Mie COMpOnEent SvElam

Shelf life : | vear in seabed comiainer. og 3500

Film thickness: Wet- 300 micren per coat. Drv - 130 microns per coal

Solids by vol% : 300 == | %

M, of coats  : Ome or Twa. dzpendant upen applicalion requirements

Finish : ot

Thinners 3 Do nav thea [rguliee 1. use as is.

Cleaning : Insultec | is zasily clenned with warer when wet When dny use
i fute spim

Storage - Protest fram heat and frost Tdeal somee canditions gre in the shade ot

ambegni femperaiures o berwesn [val and 3ad

APPLICATION DATA ¢ Sur thoroughly before use. Insultes | may be agpiied by brush,

roller or asrless sprav gun. Egquipment may be cleaned with water and drv print can be remeved with
nalveniy

PRECAUTIONS ¢ Provide sdequate vencilation duning uss. Sproy peinters should comply with
health rapulaions. Do nol dse on dlazed sicrfices inless previously irsated. Do not apply of min s
expecied or the relouve humidit 18 above 85% ar within 3'C of the Dew paint, Insidtes | is ot
sutlable for areas where pecmarent ponding oy sosur

AAMNUTACTURERQS OF I48ULTIC AND &OLUZR PRODUCTAS
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Page 2
SURFACE PREPARATION : Prepore surfaces a3 for normal painting.

Crack in masonry & Insultes | can be suessssfully applied sver eracks and small zops by sing a

padyester pe pressed inte a coat of we [nsultes | and then over coated with ancther coag af
Inssifres |

Fibro, Masonry 1 Wire brush or scrape away surface din or fungus, Repair surfce. Mould,
fungus smuldew, algae growsh should be treated with a 16% solution of Acticide Bmgicide. On

partecularly bad surfpces. it mny be mecessary 8 regeat the treaument. Do not water blist asbesias
surfaces.

Siate, Tiles : Remove surfsce din by wirs brushing ar waner blasting. Corrv ous repoirs 1o files
prior 1 application,

Unpainted metal surfiuces : Remove aay rust and abrade 1o bright menal Apphy o oine
phosphate primer MPC.P 2 Agply a full coat of solvent based mesal pomer and allow 1o &y IF the
metal 18 badly corroded. (o Coats af primer may be needed. Lead or soft allovs can be prepared oy
using 4 wire brush to roughen the surface before primang. This treatment o followed by the uswal ns
or two couts of [nsultez L Non ferrouws metal sin be primed with waler base meial primer

New Metal less than 2 years old ¢ Acdech nnse tharoughly and foilow the sigps far
unpainled suriices as above

Non bleeding asphalt, Bitumen and pitch coated surfaces : APpis 0 bitumen primes
such 25 B150OX Biumen primer and allow 1o dey tharughly fior 24 hours before canting with
Insuliec 1

Painteid suiisces | ulioss suriiaiis shousa o wai| winded 10 Dreik up ine @lass  Ans grher poumea
surface shouwld be jound and well banded o the subitrale. Appiy Insulten | 1o the presared surfacs.

Timber : New unpatated cimber should be primed with & wood primer. Far previously painied
umber. remove faking and loose paint. $pat prime whese nesessary, ( see- painied surfacss)

RESISTANCE :

Chemicals: Sandard 10% soluton of soids and alkafie. inclogine nitric acid and ciustic soda
=

failed 10 cause breakdown of ihe Insultes | membrane Imperviows 1o salt spray 2ed shows soad
rESiSance g wiler sermeabilioy

Mould and fungus Insites | exhibits extremsls high resismance 1 mould gad fun s

TESTING 1 Insulies | samiples wese subgected to tesiing by the Expenimental Physics Desinment
af the Unnersay of New South Walcy and by ife Deparmment of Mat Rotds, South Ausizaiiy, These
1esis shawed inener jemperature reductions of up 10 15°C on o #°C doy. Test resulis are svailnble oo

fequest 10 Brogks Insulating Poims. The membrane which is the velhicle for the specinl beat repecting
fifters has besn in consiant use (o the pasi |5 vears in Australia,

DISCLAIMER : The dnw conmined heretn w5 based upon snformanen which the company
belisved 10 be rediable 01 the wime of prepamtion of this daty sheet, No responsibdin can be accepisd
ar any exprzis of (mplied wacrngy given where performance of the product is affecied by surface

preparation, method of application ar wny otber <ircumstancs bevond the control of Solux Lagirid
Irszifacion Pry Lid



JAMES COOK UNIVERSITY OF NORTH QUEENSLAND

The Australian Institute of Trﬂpfcaf,&mﬂirecrure

Schoal of Public Healts & Tropleal Mediciae
TOWNSVILLE QLD 4811, AUSTRALLA
E-Maili Richard Aysaleydjouedu.au

TELEFHONE: +61 77 Bl 4147 FAX: +60 T7 81 5766

FACSIMILE TRANSMISSION TO:  Gerard Twomby - Insullec Pty Ltd

FAX:

DATE:

07 3806 044

28 Augunt 1097

SENDER: Professor Richard (Dick) Aynsley, Direclor

SUBJECT: Tnsultec Palnt on Metal Roofing

Number of pages l::u:l‘u-:&l!! this cover shest! |

Dear Gerard,

We have token a few preliminary comparative measur¢ments of undersade of
corrugated custom orb metal roofing temperatures with and without your Insuliec
insulating paknt,

Upper surface finish Lower Surface Finish Roofing Temperature °C

Zinc/Alumin Zing/ Alumin Trec
Caulfield Green Paint Caulfleld Green Paim Ti3eC
White Gloss Paint  Zine/ Alumin. 58°C
Insulteo Insul. Paint  Zing /Alumin. 53°C

These ars only preliminary spot measurements but we would be delighted to perform a
fully documented test program should one be required.

Regards,

3

Praofessor Richard Aynsley




CENTRE FUROPERN
B I‘I HE-..A u DIES TECHNIQUES DE LA CONSTRUCTION

VERITAS- DIVISION ESSAIS ET MESUILES

TESTS B MEASULES DNVISION

TEST REPORT N° DME 7 92 539

TEST CLAIMANT ! MACHINERY SALES NOUMEA (M.5.N )
BP 3889 - OUEMO - MAGENTA
NOUMEA - NEW CALEDONIA
SOUTH WIST PACIFIC

Date oF glaim 23 novembar 1992
Referance - Fax Jim DELLA-BONNA

TEST CARRIED OUT ON INSULTEC PAINT

SAMPLES

Received ! On the november1 0, 1992
Reyisiered N° 699

TYPE OF TESTS

Tests on roof covering for water-proofing

DATE OF TESTS :

From january 6th to march 26th, 983,

DH/OT



Bureau VERITAS, established in 1828, Iz the largest Building Controler in Europe.

The following ‘Test Report is issued from its Tests and Measures Division.

At this point, it must be kept in mind that all buildings subject 10 a loan from any
private or government banking institution must be covered by a ten year censtruction warranty
. that against eny faulty workmanship, faulty matenals or materials which do not stend up 1o a

very strict quality contrel and again insccurate enginering caleulations.

As soon os a lotal estimate has been carricd oul on and the tender adjudicated, the
company must register the total cost of the building and an insurance policy for & ten year
cover must be paid, Bureaw VERITAS then controls the structure from the foundations to the

paint fintshes and until the final handing over to the owner

Mot a single item in the construction must be unkwown (o Bureauy VERITAS, Builders

nre required to show that all merchandise used is ratified by the Buropean Standards Body.



DME 7 92 53%
SAMPLES USED

INSULTEC
METAL PRIMLR

1- PREPARATION OF TEST SURFACES
1-1 SURFACES
= Cemeni mortar finely finished following standard N° P 84-402

- Fibro cement prepared in conformity with standard NF T 30-800,

- Fibro cement prepared as for NF T 30-800 but rendered alkaline by a process of
standard NF T 30-803,

- Galvanised steel, new end cleaned wilh scouring salvant, then washed with a solution
of concenirated soda to obtain a pllof 13.
- Sheet of vinyl to obtain 8 single coat of paint
1-2 APPLICATION OF THE MATERIAL
1-2.1 Primary yndercoag
* Surfaces : cement mortar, fibrocement, sheet vinyl.

Brush on of o coat of INSULTEC diluted with 50 % water,

Masz of product applied per sqgm = 11 sqft

Mortar Fibrocement Vil
560 gm 340 gm. 315 gm.
| I dozs 12 ors 11 ozs

Drying time : 24 hours a1 23°C 4/- 2°C and 50 % +/- 5 % relativo humidity,
24 hours a1 73°F #/- 4°F,

I"=|111.|1TE i
On all the abave test sucfhees

Firsl coat of INSULTEC paint applied by brush,

Mass of paint applied per sqm = 625 gm,
or 11 sgft - 11b oz
Drying time : 24 hours 81 23°C 4/~ 2°C gnd 50 % +/- 5 % relative E'Lu'llldalj-*
thers al 73°F +- 4°F,

Brush application of  second coat of INSULTEC paint, '

Masz of paint applied per sgm = 625 pm
orllsgh  =11bGon



1 -3 CONSERVATION PRIOR TO TESTS
After trealment, the test bars are Kept away (rom dust for 8 month at 23°C +/- 2°C

temparature and in a relative humidity of 50 % 4/- 5 %

2 - WATER PENETRATIONFOLLOWING CONVENTIONAL CODES : NF T 30-801
Test explanation

3 tubes of u diameter of 40 man (about 1 1/2") are sealed on the INSULTEC paint which has
been previoutly applied on & non-alkaling fibrocement and a 4th tube is sealed on a piece of

plate glass,

These have al their end a reduction of 8 mm (about 5/ 16th) in diam, and g lina is traced at 10
et (about 4%) from the base

The water level is checked and corrected every 24 hours during § days with the help of a drop
glass.

The loss of water mass then corrected is weighed and gives the waler sbsorption content of the
surfaced in gm / dm? per day.

Results ;
Water shsorplion TEST ] TEST 2 TEST 3 AVERAGY, |
{ dm? f day 0.5 0.5 0.4 0.8
0035 E.F 1 3/4 syin | 00175 gz O0UTS gz 0054 oz 00175 gz

3 - WATER VAI'OUR PENETRATION TEST : NF T 30-018
Test explanation

3 gamples of INSULTEC paint having a diemeter of 50 mm ( 1 15716 1h") arc scaled inside
aluminium cells having & sump of (35.7 +/- 0.1) mm (ghoul | 3/8")

With the help of & pipette, 20 ml of saturated solution of smmonivm chloride are introduced
into the sump

The aluminium cells are then placed into a dryer for calcivm ehloride at 23°C +/- 2°C and 50 %
+/- § % relative humidity.

Every 24 hours, the loss of weight is registered,

‘Ihe water vapour penetration through the materal becomes with a 5 % error, constant. 1t is
expressed in g/ m* / 24 hours,



Resulis

Waler vapour TEST | TEST 2 TEST 3 AVERAGE
penetration
g { dm?® { day 11 12 9 11
Per 11 sgfl / 24 hours A/8th oz T161h oz /41l oz 3/8th oz

4 - TEST FOR ENDURANCE UNDER NORMAL CLIMATIC CONDITIONS :

Test carried out under the method of 75 automatic eyeles in 12 hours,

* Cement moriar surface

Al the conclusion of the -cz.":!es the preduct showed no apparent dust, no sign of coming away
from the surface, no crackling, no change of colour and no trace of bubbles,

£ - ADUFRENCE TEST : NF 30-062

On cement moilar base,

Parches of 50 mm digmeter (about 2°).
The stress and the learing poinl &re shown in {he table belaw

Test Number Applied stress Type of ruplure
in MPa looked for
Average
5- 1 Before climatic cycles 1est nveraue
1 1.5
2 1.8
3 1.7
4 1.8 1.6 Rupture of
5 1.7 adbhesion {c-umihg
6 1.5 unstuck af the basc)
7 14
] 1.G



1 1.4 Tests L lo 6

z 1.3 Unsticking at the
3 1.3 base.

4 1 4 1.5

5 [.E Tests 7T and B

6 1.2 Unsticking at the
7 1.7 base and lnter

g 21 coming ofl with

the materiil.

G- STANDARD TEST OF PERFORMANCE TO HUMIDITY AND HEAT :
NF T 30-802

Surface used - Fibro cement
Adkaline fibro-cement

After J weeks exposure at 40°C (104°F) +/- 2°C end %5 % relative humidil ¥, the tested
miaterial showed no dust, no loss of adhesion, no crackling, no change of colour nor bubhling.

7- ADHERENCE TEST : NI T 30-062

Surface used * Fibro cement
Alknling fibro-cement

Paiches of 50 min diameter (2")

Test Number Applied siress Type of ruplure
in MPa looked for
Average

7 = | Before exposing 1o bumidity and henl

7= 1.1 Test samples : Fibro cement

0.6 Bonding break of
0.7 the base

0.6

0.6 0.6

0.7

0.5

06

= 0N e e el B —



7= 1.2 Test samples : Alkaline fibro-cement

0.7 Bonding break of
0.7 the bass

0.0

0.7 0.7

0.8

0.6

0.5

0.6

00 = O LA B S b e

7 - 2 After climatic evcle's pest

7 - 2.1 Test samples : Fibro-cement

Bonding break of

the basc and partly

unsticking of the
1.7 base.

90 =T h W B Lad B e
L L
L R R R R

7 - 2.2 Test snmples : Alkaline fibro cement

0.7 Bonding break from
0.8 the base.

0.7

0.7 0.8

0.8

0.8

0.8

0.8

00 =d O L e bed B

8 - STANDARD TEST OF PERFORMANCE TO SALINATED FOG

Test sample ; Galvanised sheet steel (new).

Freparation according to standard NF z 41-002

Afler 500 hours of exposure 10 salinated fog, the material showed no eflect of duﬂing.-

unsticking. erackling, change of colour, bubbling nor traces af rusling of the surface on which
the material is applicd



9. ADHERENCE TEST : NF T 30-062

The stress and the type of separation are indicated in the table below :

Test Number Applied stress Typo of npture
in MPa looked for
Averpge
9 - 1 Beforg 500 hours exposure 1o salineted fog
| 0.9 Unsticking of the
] 1.0 applicd material
3 1.1 and [ts base,
4 1.1 1.0
3 0.8
& 1.0
7 1.1
9 -2 After 500 hours exposure to salinaled fog
] 11 Unsticking of the
2 0.9 aplied material
3 0.8 and ils base.
4 0.8 1.0
5 1.0
G R
T 1.0
B

10 - RESISTANCE TEST FOR BREAK FOLLOWING FALL OF A MASS
NF T 20-039

Procedure of the test
Base of the test : Galvanised steel sheet (naw).

A weight of n 1 000 gms (2 lbs 2ozs) with polished and rounded ends having a dinmeter of 23
mm /= 1 mm (7/8"} is dropped through & guide tube from varying heights and withoul initial
velocity.

The crackling or unsticking of the material is observed at the point of impact from a given
height.



Results :

Thickness of the material in mm - minkum : 0.4 / maximum : 0.6 (4/25" and 6/25")
=M =2lbs 205

=h =05m-20"

= Number of impacts : 5 - no crackling, no unsticking

11 - ABRASION RESISTANCE TEST

This test is carried out according to standard NF - T 30-015 (december 1991) on 3 tests
semples made of galvanised steel sheeting covered with INSULTEC paint

MNumber of abrasions ; 100

Fesulis

Test number TEST 1 TEST 2 TEST 3 AVERAGE
21 2 22 |
Loss of weight in mg

71 000h oz 8/ 1 000th oz &/ 1 000tk oz 8/1 000th oz

12 - COMIARISON TEST

The mensures carried out are those taken on samples previously used for 1esting,

Product Identification METAL PRIMER INSULTEC
Volumetric mass at 23° C (g/om3) 0.947 1 240
(73.5°Foz/cuin 112 ox f eu in ozl cuin
Extracied dry at 105° C (220° F) 248 % 56%
Quantity of ashes a1 450° C (840" F) 11.7 % 19.2 %

Quantity of ksles at 900° C 11.6 % 19.4 %



Yiscosity at 23° C (T3.5° F)
' Brookfield apparatus Type
Speed in revolutions / minute
5.0
10.0
20.0
50.0

pH indicator at 73.5°F/ 23° C

Tachnician charge des essals

wisid

Daminigua HEITZLER

T3

02
0.2
0.2
0.

Viscosily

T6

46
26
15

Gennevillers the Tth apnl 1593

1.5
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Grenoble the 14th Mav 1956
N/REF CMW6-I75FOEN

REPORT OF TESTS Na. CM/S6-30
DPTICAL AND THERMAL CHACTERISATION OF A PAINT (INSULTEL)

ONLY THE COMPLETE REPRODUCTION AND PEOTOCOPY DF Trils
REDORT OF TESTS 15 AUTHORISED

This resers of tests veuches for the cheracteristies of the sample supplied Zor the tesis
but daag not prejudge the sharacteristics of simiiar producte. Theretors 0 Coes Rot
consuruse 2 cerificaze of description in the séssa of the law of 10th January 1973,

The bezesSciary of the reper of rests will heve to make fos rue rangs very clear ifitis
being used for commercial ends. The sanczons ardicle 24 makes grovisions forcan be
1akan 2g3ing the offending beneficary i
Aotherecuessof SDC., BP 1018

§7247 FORT DE FRANCE CEDOEX

This recor of teers incluces 3 peoes girmbered L2 10 2

&b

CSTB

LEFLTUREN CONETRLUCTION
sDC

EP 1613
SITATORT DE FRANCE CEDEX
Tel 622989 - Foe 622570
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QBIECT

On a painted steel shesr, it is 2 marzer of

= Meazuring the factor of reflection of Solar energy

- Meazuring the factor of reflection of Ultra-"iale: Ravs
- Comparing the temperarure of 2 samples  one with
paint and the other without paint ). under exposure and
comtrollad armosghers.

SAMPLE

L]

The sampies ar2 mace up of galvanised stasl sheet covened
agin with 2 peint cailed "INSULTEC". The 3 sampies have
besn suepiied by 5. Le Cog, deiz Soctete, 3.D.C

TESTING METHGD

The factors of transmission and of reflection are messurec by using

the method of the Specirophercmetre. The caleuiation of oprical

facrors is memmed Tom the Siandard plan pr EN 410 of the Eurgpean

Cammities af Standardisarion "Class in the sonsiruction - determinanon

of the luminous wansmission. of the direcs Selar razsmission of Ultre-Vicler Rays and
aof the facors desived from the wincaws”

Done 2t Satne Manin d Heres, 14th May 1996

Frzneis OLIVE Rober: COPE
[ngenieur. Responsable des Essuis Chef du Sanvice Marenoux
S$.D.C

BP 1033
07237 FORT DE FRANCE CEDEN
Tel: 0220483 - Fax 622279
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WETHOD USING THE SPECTRCOPHOTOMETRE

The measirement is achieved with 3 Speirophetomerrs PERKIN ELMER type
Lambda 19 :muptc:i with fight sources permitting 1o oover the a,..m.—-:u range Tom
(3,230 1o 2.5 um and equipped with an incarperated sphere permitiing 10 Kop in the

specirsl domain, all of the radiance transemtzed ( direes and diffused ).

1.2 Maasurement and calcuiation of the Eotars of reflecian

raciencs. You obtain thesefars, with means of a menochrometer, the specmum P ok [*‘I

} ﬂ.‘l I,I'\
'h Pk —r-—.-_“rl

iy Pkt ey

Incigan: Fiux =y

Sampie

Figorea 11 Medsurec 171 & g - ] e n: rip reflerion

e ] B g L
In criar 1o coiculare the Setor of refestion of Ulirz Viclet Ravs YOL pes T

oy
finrmeela: T

G A |
L Wy
T Rl ak
T 5 the reladive diarbuden of e Ulira Viele: sorof ine Seiar Speoram,
Ae the distance of wavelsngia,
The feid of balance iz T o
The S2ic cfbalanes it RS FE
1n grder s caleulae the fcser of afection of Selar anergy P e VoL uzs the

a sl
= —ar
Fi b ) -'qu i :..ﬁ-
‘_:l.:.-""-“-:

5 (7)) is the eficiency oi the Sclar specirum.,
& 3, i she distange of wavelangth
The feid of balanes {5 Ay = 300nm

Aa™ 250 am

Figure | shows haw the sampie is giaced in rel a:.-:n 1 the sphess and the incident

thar |5 to sav the normalherisphertc refeciion scoonding 1o the wave lengii

i e
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2. Meazurament of the temperanre under exposure and controiled atmosphers

=l Tae source of racdinnge

The radiance is stammed from an opening of 300 mm diamerer carried cuz on & sphers
of integrazion of 3 m diameser in which is plac:E:l 1 halogen lamp of 2 kw with 2

un@sten fAiament, A screen prevents all mdisnces fom the lamp diregtdy reaching the
Boening,

The opening dednes thus & source of abour 1000 W.'m 2 whose radigncs is
homogenecus and pedecly difosed ( coming from all Srecdons ). The luntinous fux
te contrafied with the help of 2 Pyrancmerras

-
F

o

> Mleasurament of temperarura

The zmperaturs on the back of the sameles | sida 2et Etl_ljltﬂ to the radiancs ) 18
measores with the betp of themmo probes with plesinum resistznce type P— (00 - DIN
43760, Tae cemperamres are messursd simultanecusly on both samcies, The samples
are pizces verticaily 1o 30 mm of the source Sefined in paragraph 2.1 The
mEanramsnty are casted cutin & recm af sonctiitned g 236, Mo Groed
convection is applied

2.3 Preparenen of samples

Twa sameiss of [20'% 120 mm ane cut up from the szme pqnta- mael shaen, The
sampies dre Hxed I 3 wooden supcon The palnted si€e of the fir sanivie Is expnsed
10 the radiance, through an apartura of 190 mmt dlaeter, the second is clenned in
oTCET 1o fugpress all wracas of paint then exposed through a0 apersiure of 100 mm
diamseter

3.1 Facoes of rafection
Lie wpidss of the ferony of *t.-e:‘.-cn of the Ultrs Vicler Ray and of tha Sciar e.-:erg:.-

a0z T.‘r'E:'I in the 1eble below The it gl o 2"’".--.‘.“.‘. :"-' e S-EE‘;'T."\.-'EI-"C{CI'.I'.'E'::'-E on i
faciors s 1%y

P nh uv Foan e

Samgie with Ingultas Pamt LTS g3 204
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2 Therme! Tesis

The values of the temperatures a3 well 15 of the snergy of the incident radianca ars
given in the takie below, The accuracy on the measursment of temperarure is pius or
minus 1,5%, the acsuracy on the measursment of Hux s plus or minus 2%,

Withour racisnce With radiance
Tempol. Fux WiMZ Temp o, Flux W2
Sample with Insulte:
Paint 29 7 215 1270

Sample without Pale 230 7 363 1270
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, BAPPORT DESSATS N CALDE.20
CARACTERIZATION OPFTIQUE BT THERMIQUE
[PUNL PEINTURE

LA REPRODUCTION IWILGGRAIE ET FAR

. PHOTOCOPIE DE CE RAPPORT D'ESSAlS EST
1 LSEULL AUTORIGEE

| Ca rapport d'ateald altogte des caracldcishiques d- I"échantillon
] BOUTRIE BOX B&snlS mEkL ne prijuge pos ded ot pulbristiuen do
| produits similairss. I ne constitue dlone prs un cectificat de
]

I

gualiFcstion ot cend de b bod dis 80 fanvier 1578
Le bénd ficiaire du rapport d'essais devia, 5'il en Fail dioe 4 dles

1 fing commercinles, faire apporafie chuirement o posde 1delle.
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Al demando de @ 5.D.C,
HE 1018
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ORJET

1) "agit, sur wie Wle peinte :
- de mesurer le facteor da céNalon de I"énergie solaire
- e mestrer ke facteur do réfloxion ds 'uliraviclat.
- g comparar lo températuns de deux échantillona (un avee peinture I'autre sans
peinture] sous cxposition ol amirisnce contefilées,

KCHANTILLONS

Les échandillons sont compaads d'une thle galvanisbe recouverie de la peinture
d'oppelintion « INSULTEC ». Les 3 dchontillons ont dul fowmis par 5. LR COG da Lo
Socidid 5.0.C,

METHODE D'7ESA1S

s fucicars de wrangminsion et de réfexion sont mesures en wilisont la méthnde da
spesirophiolamitre, Le caloul des facteurs optiques est issu du projet de nomie prEN
ALY du Comité Buropéed ds Normalisation « Yerre dans lo congtruction -
Déierminotlon de [atransmizalen luminesse, de la transmision snlale direcn, o ln
transmission iotala do 'énergie salais, de Ln tramsmibasion de 'uolimyialet el des
Factaure déride deg vitrapag =

I3 lemprnt o est mesurda salon ln méthode décrite an paragraphe 2.

Fait & Snint Matin d'Eléces, be 14 mal (996

Frangols OLIVE Roben COPR
Ingénieur, Responsablo des Essais Chel du Service Muotdrieuy

i 'El,u : .
& FF
s Tu Cdeviduion

8.0,
1IN DL, gl SO0 1 - 105 94 1320
HIT 111A
PR PURTT L AN Gy
PO A 2D - 1 G2 w00

3




EXF

HSH S872535111

1P¥7=04=-14 12:¢F4 B3I-P4 5
Reappaet i exrals a*CHG-AU pape 13
I « Méthode dite du spectrophotoméire

La mesare est réalisée aves un specirophotomdtes PERKIN ELMER type Lambda 19
¢yuipd de sources lamineuses permeiful de couviir |a gamme specirale de 0.280 4 2.5
urm et d'one sphére Intégrants permeltant d'spprihender dims le domaine spectral s
raitalitd du toponnement teanamis (Direct + Diffus).

1.2 « Megure et ealoul des Faeleurs de RéMealon

La figure | montre comment [échantillon est plaed par capport b la sphiee et 2u
rayonnement incident. On obtlent nlnsi, 4 moyen d'un monochromateur, le spectre

p" o eest i airs b réflexion normale/hémisphérique en foncrion de b longueur donde

Flux [neident

1y

S

figure_L: Mesure de la réflexion pocmple himisphiérgie

/ STy jE.thnr.:iIlun

nh i
Bour eaiculer e facteur de riflexion da Multaaviolet [ gy B0 Witise Ia relntion:

iy, est [a distribution relative do Is partic uliraviviet du specive solace

Ak eat Vintorvalle de longusur &'onds., .
Le¢ domunine de pondéeationest: &) =2825 nm
A =377 50m

Puur ealenler du facteur de réNexion de 1'dnergle selaire P, on wilise la telation:

ah . Ejiilpﬁjsﬂ}&?"
e

%3, oat VelTioacitd du spectrs enlnire
.r!l[.?-. est Vintervalle da longneur donde.
[ downalne do panddration ast &y = 300 am ;
A = 2900 nm. L IO B B B
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2« Mesure de la température souy exposition et ambiance contrilées

2.1 = La goures de rayorindmant

: Le myonncmient est issu d'unc ouveriure de 50U mm de disnidtre effeciuée sur une
i sphére d'intégration de 3 m de diamétro dans laguelle est placé une lampe halogtne de

2 kW i filament de ungstdne. Un écran empache tout rayonmement da la lampe
d'aticindre dircoternent I'ouveriars,

L'ouverlure definit ninsi uno source d"environ 1000 Wind domt e rayonnemem e

bosoptae el parfaitement diffis (provenane de toutes les directions). La Mux lumineus
g4l contnde & 1" alds da deug prramomiéioes.

2.1 - Mesure de lempérature

Lu tempéeature en face arvibre des échantilions (face non exposée anx rayonnements)
| eal mesurda & "nide de ermosondes A 1sisiance plotine type Pt 100 « DIN 43760, Lea
| betnpérabures pont mesurdes imulionéoent sur Jos deus Echantilions, Les €cliamilions
sont placés verticalement & 50 mm de In source définle au porsgraphe 2,1, Les mesures
o) effeciides dang ni local elimoticd & 230, Auvcune convection foecée n'oat
applhigqude.

1.3 - préparation des échantllons

Deux dehuntilions de 120120 mm sont découpés b partis ' une méme thle peime. Lex
échuntillone sont fixés sur an support en bois. Lo premior dehontillon esl eaposd, frce
peinie vers le rayonnement, § iravers un dizphragme de 1060 mm da digmdtre, e second

. est décapé, afin de supprimed loule Lrmse de peinture, puis exposd & travers un
dinplerngme de 100 mun de dinéiee,

- Résultuls

A1 - Facteur de Kéfloxion

| Les waleurs des factenrs de eéMexion de I'ulicavisler a1 de I"énergie anlnire yont

dounées dans le tableau ef dessous. La précision donnée par le spectrophotamitre sue
bex Facteurs o5t de 1%,

et TR P vy P
afilion  aver  pelidws R,
| u [HEULTTC » 4% 812 %
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3.1 + Essals thefmibques

Les valeurs des \empératires alnsi que de 'énergie du royoanement incident sent
dunndes dand le tablesu ef dessous, La préeision sur la mesure da tempdrature col de
& |.5%, 18 pedelsion sur ln mesura do fux est de £ 2%

Sans rayoangnwnl Avec rnyonnament
lempéranure °C|  Flux Wim' | Tempéeature *C|  Plux Wim!
Eehantillon avec 225 7 415 1210
Iniurg = INSULTEC = - . E——

Behantlllon sans 20 7 S6H TR
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E=A=B Associates (Bayiey-Edge Limited): 3 Craven Courl, Craven Rosd, Alrincham, Cheshie, Watld s0Y England.
Tel: (01161 - 26 B0TT  Fax: (0) %61 - 927 7718 e-mail: alifeabassoc.couk  http S wawesbaesoc.coul

OUV Accelerated Weathering Test - August 1999

Aims
To test the durability of Solux radiation control coating Insultec 1

Plates Tested

Plate 1 Insultec on fibre cement board at coverage rate 2.5 m*/ltr  Primer CWS
Plate 2 Insultec on fibre cement board at coverage rate 2.5 m'/ltr. Primer CWS
Plate 3 Insultec on fibre cement board at coverage rate 2 5 m*/ltr. Primer CWS

FEAEFFRIE IR SRR R R R AR AR R AR RSl AR IR RN R AR AR R R R R

Method
Test Conditions 4 hours L' at 64 *C
4 hours humdity at 45 °C
Total Test Time Plate 1 removed at 2,010 QUV hours

Plate 2 removed at 1,048 QUV hours
Plate 3 removed at 743 QUV hours

(TSR PSR R R R R LR R R PR AR R TR R PR P R P R P RS R R R R A R P R SR R R R R R R R R R E R R E L L L L

Procedure
The plates were placed in the QUY machine at 32,752 hours and examined at 68, 743, 1,048 gnd 2,010

QUV hours  Plate 3 was removed after 743 QUV hours. Plate 2 was removed after 1,048 QUV hours,
and plate 1 was removed after 2,010 00U hours

L L L L e TR st e e R e R R R R R L L



Resulis

Inspection at 68 QUY hours,

Piate 1° Mo apparent change
Plate 2. Mo apparent change
Plate 3 Mo apparent change

Inspection at 743 OUV hours:

Plate | A very slight colour change observed when plate held up to light The coating had
begun to lose its sheen and had become slightly matt in appearance.

Plate 2© A wvery slight colour change observed when plate held up to light The coating had
begun to lose its sheen and had become slightly matt in appearance.

Plate 3' A very slight colour change observed when plate held up to light. The coating had
begun to lpse its sheen and had become slightly matt in appearance. Removed lrom
machine.

Plate 3 removed @ 33,495 hours (743 QUY howrs ).

Plate | Slight increase in the affect noted above,
Plate 2. Slight increase in the affect ncted above. Removed from machine.

Plate 2 removed (@ 33,800 howrs { 1,048 QUY hours ).

Plate I' Increase in the affect noted above. The coating had become whiter in colour and matt in
appearance. Removed Mrom machine.

Plate 1 removed @ 34,762 hours { 2,010 QUY hours ).

(B ERRAERER SR REREEREERERNRREREERRER RN EREIEREDRBEREFHETIEREFRRERFERERSEFERERRAEREERER]

Conclusion

Insultec showed slight discolouration and lost its sheen

Insultec performed very well and did not show any signs of fulure in terms of durability

L T T
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Date

Dire J. K. MNayak
Dept. of HMech. Engg.

December 14, 1995.

To

Hr. FE.R. Bhatt

Director, Chitra Insultec Fwi., Ltd.
"ASHISH" 2nd Floor,

C.E.Road, Swastik 4 Rd. Jn.,
Mavrangpura,

ahmgdabad 0 QOS
bDear FMr. Bhatt,

Flease Tind enclosed heredith our report concerning the Consdlt-
ancy wark of insultec paint. 1T may mention that tho work got
unduly delayed because of certain wiavgiZabls reasons; [ am
extremely sorey for that. |
The paint has got reasonably Righ emissivity and relatively low
absorptivity for sclar radiation; hence it would be suitable for
cooling applications.

Thanking vou and with regards,
Yours sincerely,

e - |

(J. K. MNayvalk)

o

Encl: Report

Phone : (022) 678 2545, 578 6630
Gram : Technology, Bombey-76
Telex : O011-72313 IITE IN

%

081 -22-578 3480
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CHARACTERIZATION OF INSULTEC
COATED SURFACE

Introduction

Chiten Insulttes Pvis Ltd.. Abmesdabad is marketing a new paint called “Insaltec™ in
India. In order to characterize surfaces coated with insultec, the company contacted
it and investigations were conducted in our laboratories.

Scope of work

The scope of work consists of the Tollowing tests ;
I. Emisgivity test [ The total emissivity of samples at room temperature ).
2 Ahsarptivity test | Absorptivity of surfaces for solar radiation ).
3. Infrared spectral reflectivity between 2.5 g to about 25 fo.

1. Measupement of temperatures attained by the surfaces { Painted and unpainted)
when exposed Lo sun.

Tests:

The company supplied us samples of G0, sheets with and without insiliec paint. The
relevant tests were carried ont in vanous laboratories of [T Bombay,



Emissivity Test:

The instrument used for emissivity measurement is Emissometer model AE of Devices
and Services Co, USA, The materials to be tested are (lal samples as per the require-
ment of the instrument. The detector portion of the sensor is heated so thal the samiple
does not have to be heated. After allowing a warm-up period of about 30 minutes,
the sensor is calibrated with samples of known emittance. Then the detector is used

for actual measurements. The detector's voltage output is linear with emittance. The
ermigsivity values refered to the room temperature conditions of Lhe samples.

Absorptivity Test :

Albedometer CM14 of Kipp and Zonen, Netherlands is used for measuring reflectivity
of surface. It has two pyranometers, one measures Lhe incident radiation while the
other records the reflected radiation. The ratio gives the reflectivity of the surface.

For opaque surfaces such as the insultec coated (.1, sheets. the absorptivity is cal-
culated by subtracting reflectivity from unity.

IR Spectral Reflectivity Measurements :

Globar Infrared source is used for IR spectral reflectivity measurements. The [R beam
from the source ia made to incident on the sample. The reflected radiation in vanoos
wavelength regions 1= measured. The spread of the spectral distribution of IR beam
nsed in the experiment is from 2.5 pm to 25 pm.

Heat Gain :

In order to find out the reduction in heat gain due to the paint, the temperatures
attained by the painted and unpainted surfaces are recorded. Two G.I. plates of
30 e * 30 cm are taken; one is painted with insultec. The surfaces are kept horizon-
tal and are exposed to solar radiation; Copper-Constantan thermocouples are fixed,
one each to the center of the unexposed side of the plates. The unexposed sides are
insulated by glass-wool insulation. The steady temperatures attained by the sheets are
recorded; the corresponding solar radiation incident on a horizontal surface and shade
ambient temperatures are also measiired.

-1



Results

B

For the moeasurement of the einissivity, two samples sapplied by e company are
tested; two saimples are prepared by os asing the paint given to us by the com-
pany. The enissivity of an unpainted socface (supplied o us By the company § bs
alstr mensured, The values are presented in Table 10 The Smbient tem perat une
1o which these measurements correspond  is also mentioned in the talile

Table 1: EMISSIVITY VALUES

Sample Emissivity | Ambient Lemperatnre [ “7)
Painted

Y 0.89 290

2" 0.490 29.5

4 .85 29.5

4 (.85 20.5

unpainted | 0011

* Sarmples | and 2 are supplied by the company,

It is seen that the average emissivity is 0.89 and it is much higher than that of
an unpainted G.1. sheet.

The total absorptivity of the painted surface for solar raidation is 0.24 correspond-
ing to an angle of incidence of 55°. The ratio of emissivity {¢) to absorptivity
(o} is about 3.7. On the other hand, the absorptivity of an unpainted surface
is found to be 0.T1 for the same angle of incidence. Consequently, the ratio of
ernssivity to absorptivity is abowt (.15, Clearly the paint i= selective in nature,

. The IR spectral reflectivity of painted surface is shown in Fig. 1 and 2 for two

painted surfates. The ~ame result for an un-painted surface is shown in Fig. 3. It
is soen that the IR reflectivity of the painted surface hetween wavelength regions
of about 2.65 posn to 14.5 pm is more or less constant and it is much less than the
correspoding values of unpainted surface; it suddenly shoots up bevand 14.5 pm.



L. The temiperatures attamed by the painted aml anpainted soefaces are shown
in table 2. The cormesponsding selar radiation incident on the surfaces and the
atnhient lemperalures are mentiam=d,

Table 2: MAXIMIUM TEMPERATURES ATTAINED

Sr. Moo | Solar Radiation Ambsienl Trmperalares attained (7C7) )
atl horizontal surlacg § teanperatuee (“C7) | Tupainted | |.'i-|-l-ll‘|-l"|:|_

1 ail x 3.5 54.4 T2

2 84 325 87.5 I35

3 400 20.5 19,3 410 |

The temperature of the painted surface s significantly lower than that of unpainted
surface. Clearly, heat gain would be much less in the forner case,

Conclusion:

Based on the pesoliz oblained in the tests i€ 15 found that the aboseplivity of insultec
pamnt 15 low (about 0.24) and emissivity at about 30 “C is 0.89,. The ratio of emissivity
to ahsorptivity is about 3.7 and it is selective in nature. The temperature attained by
a painted surface is much less than the unpainted one . I is only marginally higher
than the ambient temperature, Clearly, heat gain through a painted surface wonld be
faeh less,

It can be concluded that the paint can provide a significant benefit in reducing heat
gain and would find application for cooling purposes..
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DESIGN
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PLANNING

Fhume - Cars (411483

Goruns =« Care % Cmuii® e

Solar Agni International

COMMUNITY AND ENERGY SYSTEMS
(A Unit of Mother's Cengenary Momurial “Trust)

LIale...civee

e F Y T s

Refcceeiiiriviara

Insultec/Test 01/%8 2&6th July 1598

TEET REPORT

E&HPLE - IMNSULTEC u J00 hWmminick on Bl sheet
applied by brush in I cpats of 100
microns each as per application
Instructions by the propristary

manufacturer.

COMPAMNY = M/E Chitra Insultec Pyt (Ltd),
“ASHISH" ,2nd Floor,Swastik Junction,

Mavrangpura, AHMEDAEAD IO 009,

RESBULT - [t {3°d mildly selective whitke
surface with double aciion of solar
reflector and high quality emitter.

The value ( & /) i3 1

EE[lﬂm temperature heat radiationl

- B e D

i - 4.4
ﬂ{} solar radiation fluxl

EFFECT = ik This will recduce celling temperature
appreciably (particularly gof sheet
rogfing) for all kinds of sun expaosed

surfaces.

- In non—conditioned rcoms, it will
e isimeygTROUCE the alr temperature gradient
Bgr SOLAR AGHL Bheguad'icdf b rpn cailing to floar considerably
gommumiTy aND EneRdr SYETERR. o190 peguce the temperature at

L-/ﬂ’ﬁffﬁﬁ &

canktd...2

gfa Sl Aurabiade Ashrim, Fuadicheery - 505 002, Iadia
Techaical Direster — Lh, G, L. fiagda
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REPORT Contifnuwed

breast level., The exact mzonitude
will depend upoan le=ation, surfe~e,
crientation; type ot material and
details aof enclasure.

In conditicned rogoms, it will cut
gawn sglar parkt of sensible heat
gaip by almost seventy perceat. as
coraared Ea non cozkerd murfales.
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CERTIFIED TRUE COPY OF ORIGINAL FAX COPY

JAD FALARAM
Brdnar o AMAHIE |ersdicies

SHITAL COLD STORAGE & ICE PLANT

Mational Highway No &, Boriavi - 387310, Ta Anand
Phome 026%2-24524

D (554

Certificate of observation
To whomsoever this may concern

During our visit at COMFEX - 96 Ahmedabad, in January 1996, we came to know
about Insultec Coatings of MYS. INSULTEC PVT. LTD., Ahmedabad. We had
Insultec applied on our cold storage plant by Insultec marketing division on
2103199

From the very first day of its application we felt a drastic difference in the surface
temperature on the roof. We found that we could walk bare footed on the Insultec
coated surface, which had previously been impossible.

We compared electric energy consumption on unit basis with last year's reading and
found as follows:

Month 1995 [units) 1996 (units) Utits saved
Without Insultec With Insultec

March T4, 960 74,808 152

Apnl 75,8604 52516 16,348

May 61,596 49 516 | 2,080

Above observation fully justified application of Insultec as claimed by the
manufacturer.  Also we have observed that after Insultec coating was applied we will
not need any other water-proofing treatment which we normally have to have done,
periodically.

In short we are totally satisfied with the performance of the Insultec coating for both
its Heat Insulation property end its water-proofing ability.

We have saved costly electricity normally used on refrigeration. We strongly
recommend the use of Insultec on all similar applications.

With regards and good luck.

From
Shital Cold Storage & lce Plant

Proprietor
TO M/S CHITRA INSULTEC PVT. LTD.
ZMD FLOOR, "ASHISH' C.8 ROAD
MAVRANGPURA, AHMEDABAD, 33009
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¥
Sir
l!_l:}_l-l_l 1o AWAND  Rilediginge :

Sthital Cold Storage & (fee Plant

Hnlh:r;ll‘-Hiql-rwn-.. Mo, M F‘l:l::IHl'.ﬂ'l-'l-'!.h.-.IIﬂ_ e Anand,  [red Ras, s
Grem . 2HITAL  Preoe ety R TR

REF NGO 3 Dary Usf0a a9,

kartificate of gboervation
EMMmM

During eur 851t at COMFEX -94 Ahmedabac,on Jan 94, W came bd Enow
BBOUL TNZU "0 Coatings af M5, INGIATEC PVT. LTD. Ahmedabad. Mg got
INSULTEC «o-. led on our cold storage By thesc marketing Diw.
N/B. Weatherwuff wales and Rarketing on Z1/03/94,

From Lhes wery first day of i1t°'= #plication we fali SirEntic

Fiffe-ence i~ auyrface temp. on the roof. Me could sl bare  Vootesd,
=To I LT . furfaoe, which octhermwise iz imposaible.
We oo FoRTLPLE energy CORBUmMPELOn onounit Basair. with ires
roar T p *rinng ecd foumd a8 ol )ows.
{ PHOMTR] 1993 {unbts) 1958 (umzia)
Withoult Tnsultog With ITnzmultec Units Saved
PFREE | B - FREVE (Fyll load) "Tﬁﬁ_"___'_
b | 7aB44 89316 (Porma]l rund -
Pl 1504 48310 (Narsal run ) " '1'1‘_'
12,080

ALOVE COREFvatson Tully Justified Eppllcation p¢ IREULTED F
claimes b the manufacturer, Blse we have ohosrved that a7 ce
INSLLTEY coatinge we wil) Nt omed &Ny other wat@r: proofing
treatmernt mhich we rormally nave te get it done,

PErlodical ly.

In short, we are torally eatiwtied with INSULTEC Coatinga ftor itn
Both protective performances #s claimgd, being walar heat Imeulatign
and mwaterprooting, Theraby, we have saved costly electricity wueed-
[=]a] rnfriq-rltxun. i ;trunq[y recomsmand use of IHEULTEE o all
Elmilar applications.

With regards and good luck.

Shital cold

TO,

M/E. CMITRA INBULTECD PYT.LTD.,
2ND.FLOOR, “ASHISH=, C.8.RDAD,
NAVRALGPURA , .

A MEDARAD 380009 .

‘-I'-J- TOTAL P.BL



Nico Janse van Rensburg

Randgzwende Ingenisurs/Consulting Engineers BR/CC 20 Helderberg Ave
(Reg, Ho. CK #6/26389/23) Durbanville 7550

= 02] 962729

1996-12-20)

Insulatinn Coeatings (Piy.) 14d
P O Box 229

WITKOPPEN

2068

For the Attontion of M= A de Comarmond

COMDPARISON OF DIFFERENT ROOF COVERINGS

’Il'hr effect of different roof coverings on the internal temperture of & typical industrial building located
in & warm climate area (i.e. Phelaborwa) was investignted A proven computer programme was used
to simulate the heat flow wnd to predict the thermal conditions inside the building and to eale-itate the
expecied surface tempemiure of (he roof, The temperature profiles of the follovving alternatives were
calculated and are shown on the attached graph.

. A galvanis~d roof (as the referonce);

L A galvanised roof wit clean white paint;

- A gelvanised roof with white paint pertly covered with dust anc soct;

L A heat radiating paint similar to INSULTEC/HEATGARD.

Froni the graph it can be seen that the best thermal insulation, and therafore the lowest int=mal
temperatures, arz obirined with the use of a beat radiating paint. An ordinary clean and unconteminated
white paint is also effective but the maximum internal temperature is in the order of 4°C higher than
the temperature obtained from painting the roof with a heat radiating paint. When the paint surface
hﬂ@ﬁﬁm_ the thermal insulating propertics are reduced considerably and this results in the average
maximum lemperature being almost 11,5°C higher than that of the heat rdiating paint.

It is aleo evident that it is not only the meximum temperature that is being reduced hy the heat radiating
paint, but the average internal daily temperature is also the lowest of the alternatives.



The expecied surface temperatures on the underside of the ol for the various alternatives wre
approximately the following:

B, CGalvanised roof sang
= Wiite paint - olesn 42°C
L Witlte pr'n® - sofled 30
E Heat radiating p;aim AT

The henefits of the lower roof surface iempernture resulting from the application of the heat radiating
paind, i.e. lesser conlraction anl expansion of roof shesting, can be seen from the above figures,

N mwmﬁ’um Pr. Eng.
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SPOORNET - FAX/FAKS

Telephons 140125 6719367 Pax numbser : (0120718131

Rel - 5 RMOWE 158/ e 172

Dinge ;: 23md September 1996

To s member ;0 14632381

Addressed 10 Trnavaal Mewl Spraving Services
Ay br Alnin De Comormond

Fram VLT, Cwner (Surfice Protectiony
Spoarmes (Rolling Stock) CEMTURION

INSULTEC. HEAT RETARDING COATING FOR PETROL TANK WAGONS

We repon back on vou Insultes radianl hest barrder conting applied to the petrol tank wagons in
Tanaary 19%:.

The fank wagons convey petral fromm the comssnl depots at Port Elizabeth and East Londoen, 1o
Upington in the Morthern Cape Provinee, travelling a distance of approximately 1,000 kilgmelres

Thie excessively high ambicnt iemperatures aitnined while i transit and during the waiting tme af
Upington, before ofT loading, results in the petrol attaining 1 lemperature in exoess of 45 oC. These
high temperstures result in evaporation and petrol koss.

Beani CAusd'
The apphcation of the Insultec system to the petrol tnk wagons gove 4 considerable in the
temperature of the petrol (Average 10 oC). The test conducted were very satistictorny and menty tnk
wagons will be coated with this sys1em

During a recent inspection of the wnk wagons. it was noticed that the fop coat has a iendency to retain
din. To overcome this problem, we will by applving Insultec clear glare cont s o final coat. It was

inderesting to note however, that although the coating was covered with dint and dust. the tank body
remmapmed cool in disect sunlight

We will carry gut o senes of tesis again during fanaary 1997 and vou will be kept informed.

Kind rejmrds

B:E. Bermer
VT, OWHNER (Surface Proleciion

Heafbestuurder (Rellende Materiaal)

General ManageriRolling Stock)
Pashuz 30524 PO Box 30824
BRAAMFONTEIN BRAAMFONTEIN
2007 17
SPOORMNET SPOORNET
M Divisie Trunsnel Beprerk A division of Trunsmel Limited
Begistraslenommer S0HEFHINAG Ragsaraiion mumer 960 QOO0 05



CLASS 36 DRIVERS CAB: TESTS TO DETERMINE THE EFFECT OF A

Object |

A comparison test between a locomotive painted with Insultec and one without, The
reof of locomotive 36-107 was painted by Mr. van Heerden and Mr, Barmer during
October 1995 with white Insultec paint. The commol locomotive, 36-116, recently

returned from a Transwerk workskop where it was painted in the Spoornet (crange
and grey) colour scheme.

Method |

The two class 36 locomotives were placed nose facing each other and comparison
lemperature: tests were recorded on o Rustuk data logger with 8 temperature probes,
These probes were placed ar different locations in the driver's cab (see diagram 1) .
The placements of probes in the two cabs were exactly the same. The tests were
performed on the 22nd and 23rd of January 1996 at Sentra Rand Diesel Depat,

Resulia

The two days were fairly hot with scattered cloud cover. The following was
measured. the ambient temperature outside, the ambient inside the cab, the
temperature of the ceiling and the temperature of the roof on the cutside. The
temperature probes on the roof were shielded against direct sunlight so that the true
temperatura of the metal roof could be recorded.

A difference ig temperature between the driver’s cab of the test locomotives was
recorded. The cab of locomotive 36-107, with the roof painted with Insultec, was
with an average 1,25 °C cooler over the two days than 36-116, See Figure 1 and 2,

On the 22 Jan the Ave. difference was 1.2 *C and on the 23 Jan the Ava difference
was 1.3 'C.

A large temperature differance was noted when comparing the roof temperanure of
the test locomotive with that of the control locomotive, The roof painted with Insultec
was on sverage 1302 °C cooler than the stundard roof In direct sunlight the
difference increased to 20 °C -25 °C. The ceilings of the two locomotives also
showed u difference, the Insultsc locomotive's ceiling was 3,95°C cooler than that of
the control locomotve. Sec figures 3 and 4. The large vadation of the roof

temperanire against time as recorded on 23 Jaouary is due to loose clouds which
frequently moved in front of the sun.

Project Enginesring Faze |
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White Insultec paint was used on the test locomotive. At the time of application, the
durability of the white paist within the diesel eavironment was of concem. After
having been inservice for 4 months the roof was nspected and found 1o be

remarkably white in colour and no peeling or other form of deterioration could be
detécted.

Cenclusion,

The use of Insultec is & cost effective way of reducing temperatures within the
driver’s cab of the class 36-000 diesel electric locomotives. The achieved reduction in
lemperatures is however not significant enough and it is therafor recommended that
this should be combined with other solutions, such as sunscresns

Project Engincening Page 4
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Socialist Republic Of Vietnam

MINISTRY OF NATIONAL DEFENSE

THE CHEMICAL AND MATERIAL ENTERPRISE
Mghin de - Caugiay - Ha Moi City 5B Vietnam
Tel: (44183464 TH = Fux: (H44)7561701

Tl Adbesil [nsultec Paints Pry Lid,

| Dempster Crescent

Regents Park, N5 W, 2143,

Aunsiralia

Telifl-21¥T412532 - Fax (61-2)96444497

TO WHOM IT MAY CONCERN

The decision was made at the beginning of March 1993 by the Vietnamese Minstry of
Defense to trial a new product named Sun-Master/Insultec P.L

It was claimed by Albesti Insultec Pamnts Pty Ltd |, (Sole and Exclusive agents for the
South East Asian area and manufactured by Solux Liquid Insulation Pty Ltd., of
Australia and the Dongnai Paint Factory of Vietnam at Bien Hoa Industrial Zone 1,
Dong nai Province,

We have since found that the use of Sun-Master/Insultec hus helped to save many
thousands of litres of petroleum stored in holding tanks, all year round, with special
emphasis in summer,

The Ministry of the National Defense has monitored (6) large petroleum storage tanks
over the past 3 years and found that the product Sun-MastenInsultec has indeed
reduced the losses of stored petroleum by evaporation by as much as 7% per week as
claimed by the manufacturer. (Mormally the losses have averaged about 1096 per week,
now the lossas are about 3% per week)

Cin the basis of these trials we have no hesitation in stating that the product has met the
standards claimed by the manufacturers

The Ministry of Defense will continue using Sun-Master/Tnsultec P.I on all such
storage facilities over the coming years.

Ha MNoi, Viemnam, 30th November 1597
Sealed with the Seal of the Ministrv of Defense

Lt Colonel Le Quang Tuan {(Eng)
Manager

This letter has been re-typed and comected for clanity by Raymond Brooks, Managing
Director, Solux Liquid Insulation Pty Ltd., and Cenified a true copy.



THE MATERIALS & CHEMICALS ENTERPRISE.
Mghia Do Str., Tu Liem Dist. Ha Noi City
Tel.: 84 8 346478 Fax.: 84 8 354436

To: Albesti Tnsutec Paints Pty Ltd
Fax.: (61-2) 644 4497
Attn: Mr. Charlic T. Tran

EVALUATION OF THE STANDARD OF INSUTEC PAINT

The Materals & Crerricals Enterprise have been using Insutec Paint of
Brooks Insulation Liquid, supplied by Asian Ceneral Exclusive Agent Albest
Insutec Paints Pty Litd, from 1993. It has been applisd to paintworks of the
General Warehouse of the Ministry of Defense and civil paint works and
showed very goud finishes. The temprature of the space has been reduced 10
w15 Degree Celeius in comparision with other works which have not used
Insutec paint.

lathis conneet, we'd like W express our special thanks to the manufucturer of
Insutec paint through Albesti [nsutec Paim Py Lid. We're as well willing v
introcuce Insutec Paint to other cntifies that need o use chemicals for
insulation and explain them the good performance of Insutec Fainl.

ﬁmnﬁhun concerning nur works, Pls contact directly with us,

o LB

Le Quang Tusn



CONG TY DIEN TU, TIN HOC, HOA CHAT

% NGHIEP VAT LIEU HOA CHAT
Nghia do, Tir litm, Ha gl
Tel 8 346478 Fax.: 84 8 354436

Kinh gii:  Ong CharlicT. Tran
Cong ty Albesti Insutec Paints Pty Ltd.

Thuira Ong,
Viv: Bdnh gid Char lugng San Insutec,

Xi nghigp Vit leu hoa chal, BO Qudc phong, di va dang sir dung son Insutec
clia Cong ty Broaks Insulation Liquid qua Téng Dai Iy E4c quyen A chiu
Albesti Insutec Paints Puy Lid ilr 1993 qua cde cong trinh Téng kho cia Bd
Quéc phong va dan s vl ke qud 151 dep vi &3 giam duge nhigt do 10 déa
15% so véi cdc cong trinh khéng st dung Insutec.

Chiing 16 hii long v& chin thinh cim ts..-lf&hh sin xust som Insutec qua Cong
Ly Albesti Insutee Paints Pty Lid cling nhy s3n sing gid thidu son Insulec vin
c4c Co quan c6 nhu cu sir dung héa chat chéing nhigt v thuyl phue ho nén
sir dung lasutec.

V& moi thong tin lién quan Jén ¢dc ctng trinh cla ching 10, xin lién hé true
ti€p v&i e quan chiing tHi. )
AT GIARM ROC

e 14 |

_5 v ._E_i_iir;u_‘ﬂﬁ_q }::i'

Lé QQuang Tudn



BO QUGC PHONG
X1 NGHIEP VAT LIEU HOA CHAT

Sa: 82/VLHC

————

CONG HOA XA HOI CHU NGHIA VIET NAM

Pdc lip - Tw do - Hanh phiic
T

BIEN BAN NGHIEM THU BAN GIAO CONG TRINH

Theo hop déng 58 82/VLHC di k¥ ngly 7/5/1996 gita Céng ty xdng diu Ha
Nam Ninh v Xi nghi¢p Vat litu Héa chtt - B4 Quéc Phing di k¥ hop dong trién
khai cong ngh¢ chéng nong hing ming phii chdng ning tai kho dy il xang diu
qude gia Ha Nam Ninh. _

Sau khi son phil bén, hai hén th@ag nht cir dai dien d& nghiém thy bin giao
cdng trinh v dua vao sir dung.

1. Pai ¢itn bén A:

& E,ru'

2. Pai dién bén B:

- Cng: Le Quang Tu#n
- Ong: Dang Vi Tudng

I. THANH] PHAN NGHIEM THU.

- Ong: I"ﬂuyEn Hiéng Kha
- Ea M El.-u '1"| GI_L
[_g.n ;.J‘fhﬁ 2

F""_j ; 1‘141.-? Gﬁh"!—j

By w
.,_1I';' LR |
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S i ]

- Ba: Nguwén Thana Hién
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Chide vu: Phé gidm dic
i:l"l::['l: 1'|-u Edli})’sfl'l ||'|I-i' L|g|| !.I'I:Jr-t

Chite vu: am .-;f‘; Thuoif
Chifc vu: Banrr T ”I'::s’

Chite vu:

Chife vu: Gidm déc

Chitic vu: Cin b6 ¥ thudt

Chife vu: X¥ todn truong

. DANE C7A V2 X¥ THUAT S0N VA CHAT LUDHG SON.

Bén B trién khai cong nght iheo ding hop ddng 3 k¥ gdm cdc cong doan

- Tédy rira hét Wp som nhi. som chifng gi o bing hda chdt dac hitw
- Ditng gié lau vi nude rea sach toln bd bé mil.

- Son (12 I1¢p som chdng g1 mau vang nhat.
- San 03 1¢p son phan nhiél mau trdng ngd. IHsueTes’

K&t oud Jo phigt dd trude va sau khi son phi:

Ngay | Gio | Nhigt db Nhiét do trroe kil som mhiét d6 sau kal som
thing | do | khong kii | Tim bén xarz | Vaz thd | Tam ben xing | Yan th
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2

m, DIEN TICH THUC TE DA THI CONG.
A. Son phan nhigt: "IusuLTES”

1, Dién tich néc bén: 69m"
2. Dién tich xung quanh: 281m*
3, Dién tich gif ting cudmg: Lﬁm":.
4, Céc phy ki¢n khdc: Im®
Téng= 354,5m"
Dién tich cho 02 bdn:
154,5m" x 2 = 709m’
B. Som nhi:
1. Dién tich lan can: 10m’
2. Dién tich ciu thang: 23m’
3, Cdc phiin phu tros Im’
Téog=  36m’
Tién tich cho 02 bdn:
36m° x 2 =T72m’°
Thiah tita: 709m* x 67.000,d/m® = 47.503.0C0,4

T2m XL Hipt= LTI A

Téng cong = 460158

Iv.¥EU CAU VE X¥ THUAT SUDUNG CONG TF NH.
Trinh moi trotmg hop va dip manh trin maag son. Bln B bin giao céng trinh
cho bén Aké tir ngay k¢ bién bin nay. Thit gian bdo hinh 3 ném.
Bign bin niy duce lap thinh 06 bin, mbi bén gidr O3 ban.
Ha ndi, ngdy 1Y théng & ndm 1596,
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INSULATING TECHNHOLOGY PTY.

ABM 23 072 847 D0&

Manufacturers of INSULTEC™ and SOLUX™ Products

A0 WALKER STREET WINDSOR NEW 2758 AUSTRALLS,

lelephore: &1 2 4577 533 Fox: 61 24577 5349 Emoll: insultecBozdocs.net.oul

Insultec |

Insultec 4

RIDDDX

R33X

R400X

BI500OX

MPC P2

Glaze Coat

INSULTEC PRODUCT RANGE
Heat Re-radiating Membrane
High buwild hear re-radiating elaviameric membrane
Heat Re-radiating Paint
Heat re-radiating paint for the “Do it Yourself market”
Waterproofing Membrane
Waterproaofing and Encapsulating membrarne
Cement Primer

Pliolite haved primer for cement, concrete, hricks,
unglazed tiles and fhro cement

Fibiro Sealer
Fibro ashesiox sealer and conditioner

Acrvlic Primer

LTD.

Water based primer for concrete, brick, fibre and bitumen surfaces

Metal Primer

Zine phosphate metal primer

Clear fimishing coat o give gplass frish fo nsulfec





