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Client Name: GAINA PRO JAPAN/ MIDDLE EAST Delivery Date: 11/11/2020
Supplier Code: BPI/H/CO.213 Subject: Technical study

Sample Description: Thermal insulation coating (GAINA)

Technical Study for Evaluating:

Thermal performance and solar reflection of white solar reflective paint

1. Objective of the study

The objective of this study is to evaluate the solar reflection and the thermal performance of

white thermal insulation paint (Manufactured by: GAINA).

2. Experimental details
This work was divided into three main procedures:

e Spectral and solar reflectance measurements for white solar-reflective paints.
Reflectance measurements were performed for the received paint using shimadzu double-
beam spectrophotometer, considering both specular and diffuse radiation according to the ASTM
E1980-11 standard. The reflectance was determined from 300 to 2500 nm, which is the solar
spectrum range with the highest concentration of solar energy. .
e The heat insulation performance of the coating is assessed by guarded hot box method
(discussed hereinafter). ,
The paint to be tested is applied on a metal plate by the client with dry film thickness of
about 600 um. The thermal insulation has been assessed using the Guarded Hot Box method. The

test setup consists of a guard hot box (source chamber) and a cold box (receiving). The dimensions
of the both chambers are 40 X 40 X 40 cm as shown in fig. 1. The specimen to be tested is located

in an aperture between the cold box and the guarded hot box. A 100 W infrared lamp is used to heat
the source chamber to reach the set point. T-type thermocouples are used to monitor the
temperature variation of the hot and cold chambers.
e The solar reflection performance is confirmed by solar simulator.
The two guarded boxes one containing uncoated steel plate and the other containing the

coated plate were subjected to solar spectrum by using solar simulator as shown in fig.2. The

enclosure temperatures for both boxes were recorded through an hour.
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Client Name: GAINA PRO JAPAN/ MIDDLE EAST

Testing Name: SRI

Supplier Code: BPI/H/CO.213

Sample Description: Gaina Thermal insulation

Coating

Testing Date: 1/12/2020
Delivery Date: 11/11/2020

Solar Reflectance Index (SRI)

Test Result:
Sample No Optical properties result
Gaina Thermal Reflectance 90 %
insulation Coating
he S 12 30
SRI 94 90 38

hc is the outdoor heat transfer coefficient W/(m?*K)

Remarks:

e In this test the solar properties of the sample delivered to the laboratory 1s determined using

Scanning Thermometer — Photo Cell — Air Velocity — Spectrophotometer - Reflect meter —

Hygrometer.

e The test was conducted i accordance with the standard specification

ASTM E1980 — 11.

e This results are only valid for the samples delivered to the thermal laboratory.

e This results are only valid for one year.

Tech.Eng.

ss.Rec. M. Mahmoud

Head of Technical group
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3. Test results
3.1. Thermal insulation performance

Figures 3 and 4 show the variations in air temperatures with time for the source and receiving
chambers in case of uncoated and coated plates respectively.
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Fig.3. Time —temperature graph for uncoated plate
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Fig.4. Time —temperature graph for coated plate
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Table (1): summarizes the maximum and minimum temperature difference between hot and cold
enclosures for uncoated and coated samples.

Table (1): Temperature difference between hot and cold enclosures for uncoated and coated samples

| Temperature difference, AT [°C]

- Sample Time lag,

 Maximum Minimum :
. 5 min

Reference
21.4 4.6 0
(Uncoated)

Coated 8.7 53 5

The maximum temperature difference achieved by the coated plate is 7.3 °C less
than that of the uncoated reference plate. This is attributed to the considerable

thermal resistance afforded by GAINA coating.

3.2. Solar reflection performance

Fig.5. presents the variations in air teniperatures for enclosures of two guarded boxes one with

uncoated steel plate and the other with coated plate. The two boxes are subjected to direct solar rays
for 1h.
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The air temperature inside the chamber containing coated plate is 19 "C less than

that of reference (uncoated).

The surface temperature of the coated plate is 29.3 'C less than that of reference
uncoated plate; this is due to the superior reflectivity of the coating.

5. Conclusions

Report No. 1 5/'5

The results make evident that the tested GAINA white coat considerably

contribute to thermal insulation.

The recorded time lag (5 minutes) points out the intrinsic thermal resistance of

the tested coat.
Reflection coefficient of GAINA WHITECOAT is very high, and most of the solar

radiation is reflected back into the atmosphere. Relatively speaking, the heat
into the painting room is less than the non-painting room.

The great potential use of these paints in order to reduce surface temperatures
for surfaces exposed to the sun is due to the superior solar reflectance and the
considerable thermal resistance of this paint, as it can be observed from the data

presented in attached retflectivity report.

Test and Report by: Su nervised by:
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Dr. Hamada Shoukry Prof. Sayed"Shebl
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