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Daar Me. Ehatt,

Fizasva fTind enclased harvwith our regpocrt comcerning the consult-
ancy work  of insultec gsaat. T may mention that the work got
unduly dslayed bzzause of certain vhavoidab 1= reasopns; | am
entramely sorey for thag.

The paint has got reasonably hizh emissivits and relatively low
sbeorplivity far sclar rédiation; hence it wowld be suitable for
cacling applications, i
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Report on the
Characterization of insultec
Coated Surface
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Energy Systems Engincering
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Emissivity Test:

The iustrument used for emissivity ineasurement is Emissomicler model AE of Dcviccs
and Services Co, USA. The malterials Lo be tested are llal samples as per the require-
ment of the instrument, ‘1'he detector partion of the sensor is heated so Lhat the :famp!c
docs -nol have to be healed. Alter allowing a warm-up period of about 30 m‘mulca,
the senser is calibrated wilth samples of known emitlance. Then the detector is used
for a<tual measurements, The detector'’s vollage oulpul is lincar with emittance. The
cinissivily values refered Lo the room temperature condilions of Lhe samples,

Absorptivity Test :

Mbedometer CM 14 of Kipp and Zonen, Netherlands is used for measuring reflectivity
of surface. It has two pyrancmelers, one measures the incident radiation while the
other records the reflected radiation. The ratio gives the rellectivity of 1he surface.

For opaque surlnces such as the insultee coated G.1. shecls, Lhe absorptivity is cal-
culated by sublracting refllectivity from unity.

IR Spectra) Reﬂectivity Measuremeoents :

Globar Infrared source js used for IR spectral reflectivily measurements. The 1t heam
from the source is miaule Lo incident on the sample. The rellected radiation in various
wavelenglh regions is measured. The spread of the spectral distribution of It heam
used in the experiment is fror, 2.5 o Lo 25 g

Heat Gain :

T order o find gut e reduction in heal gan duce o the paint, the Laoperatores
allained by the painted and uipainted surfaces are reconded. Two GU1 plates of
30 em x 30 cm are Laken; one is painted witl, insultec. The surfaces are kept horizon
tal and are exposed Lo solar radiation; Copper-Constantan thermocouples are fixed,
one vach Lo Lhe cenler of the unexposed side of the plates The unexposed sides arc
insulated by glass-woul msulation. The stead y Lemperatures atlaimed by the sheets are
recorded; the corresponding zolar radiation incident on a horizontal surface and shade
ambieal temperatures are aloty rmensured.



Results

I

- For the measurcinent of the cumissivily, two samples supplicd by the company ase
tested; two samples are prepared by us using the paint given to us by the com-
pany. The emissivity of an unpainted surface (supplicd to us by the company) is
also measured. The values are prescuted in Table 1. The ainbient temperature

- to which these measurements correspond. is also mentioned in the table.

Table 1: EMISSIVITY VALUES

Sample Emissivily [ Ambient temperalure (°C )
Painted
1- .89 20.5
25= 0.90 29.5
0.88 29.5
q 0.89 20.5
| unpainled | 0.11

"

* Samples | and # are sunplied by the company.

IL ks seen thal the average cimiasivily is 0.89 and iUis mch higher than that of
an unpainted G, sheel,

The Lotal absarplivity of the painted surlace for solar raidation is U.24 correspond-
g Lo an angle of incidence of 55 The ratio of emissivity {¢) Lo absorplivity
(o) is aboul 3.7. Ou tue other hand, the absorplivity of an unpainted sarface
15 found o be 0.71 for Ue same angle of incidence. Consequently, the ratio of
enussivily Lo absorptivily is abow 0.15. Cleacly the paint is selective in nabure

. The I spectral rellectivity of painted surface is shown in Fig. 1 and 2 for two

pamted surfaves. I'he same resull for an un-painted surfuce is shown in Fig. 3. It
is seen that the (it rellectivity of the painted surface belween wavelength regions
ol aboul 265 jon Lo 14 5 fr is more or less constant and it is much less than Uhe
corresponding values of unpainted sus face; it suddenly shoots up beyond 14,5 jirne.
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4. The lemporatures ablained by the painted ani |'m|minl.ui.| surfaces are :::l:::l
in table 2. The Correspunding solar radiation incident-on the surfaces a :
ambicnt temperatures are mentioned.

Table 2: MAXIMUM TEMPERATURES ATTAINED

L}

’ . YH Temper: ined (°C)
ur. Nu, ﬁ-‘uhr Wadiation ! Ambient lemnperatures au:_;:t j_'_____]__
i . ainled Painted
on horizont; su ji':“l eralure l'd(_j,] Unpain . :
[ 571 il T 514 328
< Gl 325 51.5 43.8
J 400 P35 49.3 310

gy Lemperature of (e

painted surface is significantly lower than that of unpainted
surlace. Clearly; heat Eain

would be much less in the former case,
Conciusion:

Based oy iy results obtained iy the tests it is founed _‘-f bie ”.“: ‘:‘f"“':l:?'lrr "IJ':::{::
Paint is low (about 0:21) and emissivity al about 30 *¢ is l:.l.bbi. e H ”’” ‘: e T
Lo a!.umrluivily 1s about 3.7 and i is selective in pmature. Ilr.'. I-::rrun‘.'m!.un:: .I.L"n”;:i. &
& painbed surface is mneh less than (e unpainted one . U only marginally &

i - 3 . A padnted surlace would e
Liane Ll annlsent Lennperalype, Clearly, heat gain Lhrough i pa
el less,

It can I cunluded tiat gy

1] unlt ] Ill'uvitl{: 1 dJ"j"u'r“::.'l.rlL henelit in rl‘l.llli.lli"l Jnsind
i L W iy
gi”‘ll .IHIJ '|'|.|.|l|]|.r “HI-' ;!r”]l".‘ll

e for couling purposes.
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TEST REPORT  Continued

breast level. The exact magni tude
will depend upon location, surface,

=:ientation, type of material and
details of enclosure.
. - In conditioned rooms, it will cut

down solar part of sensible heat
galn by almost seventy percent as
compared to non coated surfaces.
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SAMPLE = INSULTEC x 300 mmthick on G1 sheet
applied bv brush in 3 coate of 100
MLEPCHIS = w.oit as per application
Instruction=s by Lhe pruprietarcy
manufacturer.
T COMPANY

M/S Chitra Insultec Pvl Lkl
"ASHISH" , Znd Floar,%wastik Junction,
Mavrangpura, AHHMEDABAD 280 005,

RESULT - It is a mildly selective while
surface with double action of solare
reflector and high quality emitter.
The value ( € /o) is

E (low temperature heat radiation)

i': solar radialion Flux)

= A&

EFFECT . . This wrll vmidoce ceil Ly Lemperabore
sppreciably {(particularly of sheet
roofing) for all Kinds of sun exposed
surfaces.

- L In nen-conditianed rooms, Lt i ll

aeeduce the air temperature gradient

bt SOLAR AGKE Wilcict 8y e coiling to floor considerably
temperature at

G
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