undfade T136868

a o /o - v a - v ¥ & a 3 ul

Snnfinusidunsanuiiagrandeuaziounnuiouiiaion ldvinmsvanmy synainm
] ) 4

foulasenlad msiuiie uazasta ludadiuangiu daemsldvdoun (Ball mil) R

ﬂ1%'1un1smsumaﬂmmaauamaummiauumti‘lu 2 Ysznn vlﬂuﬂ ﬂ'liUﬂﬂiJﬁ’)'lJNﬁiJ‘UEN

- o

azﬂ?ﬁms%uﬁ'uuwnmmswﬂ llﬂ"fT’IiUﬂVllJﬁ’JNN’CTU\IENﬂ"ﬂiaﬂlimuﬂuuwNﬁiilﬁﬂﬂ

4 o @ y a ' ] a Py
ﬂi:mumﬂfuqlumiﬁﬂmﬁtﬂumiﬁnmmuﬂiﬁﬁwamammsﬁzwausqﬁammu 148un dadu

o

b= & - | a dy = 9/ B = o - Yy 9 a

aIua %uﬂ‘uawmmamsmmuaﬂh ﬂi“WﬂiqﬂﬂTLuUU‘lﬂBBﬂvb’}fﬂ ﬂ’J"IiJL‘U!JiJHIﬂUl]S!J'Iﬂi
- a & ° 1 o - 9/ ¥ 4 a y

YDINI (% PVC) HATANUNUINAUATDU Tﬂummswummaauﬁ:ﬂaummsaummuu"lmnﬂ

] [} a 1 9 o o 1 9/ o o a 7Y &
YATHTUANA muuuquan:ﬂmmwmmm lLa'Ju'ﬂl]'Jﬂﬂ'lﬂ"liﬂz‘ﬂﬂuiﬂﬁfﬂ‘nﬂﬂﬂ'wlﬂiﬂd

UV-VIS-NIR Recording Spectrophotometer

av dy s o [ 9 o a a (dy a o = a «t o«

Nan15 33T 1IN UIAINIS AN DU 1T INALVUNUFUAYDINGT YSua lnmusionlaeenlaq
a A . v; Y] s t = ‘=| a - I'4

LasaunuIRaa sy ualitutudadauasta  Taefivsuna Innutionlasen lyduazaim

aaa’ég [T Y oA n(n'n'é/ -~ a'ulé&u
Hmmmaaumwwu0:111mmsa:muia’damﬂumwwu ﬂuﬂiﬂ.ﬂﬂnﬂ’lﬂ1ﬁud°ﬁdﬂ1ﬂ1i

8/ o e a o - ¢ o Yo <t I3 a J 4
’d“'nauNﬁmmmzummmmﬂsmm'l'nmmuu‘lﬂaaﬂ'lcmua:mmwum:nmmwu HIN

<

1 4
ﬂ'ﬁ'CTw'YlfJUSQﬂ’cJ"IVMUﬁQ’dﬂi]'Iﬂﬂ'ﬁ’Juﬂdﬁﬂ”ll'b’nﬂﬂ 94.8% ut)ﬂi]'lﬂﬁﬂﬁﬂ'ﬁﬁﬂﬂ'lgd“v‘lﬁ'n [14}]

a [ ) = (d'
wionaiminedunsigy ua:msmaemmmmwsswm WamsaeNousidomaon
»

o o ar e o - =1 []
% PVC Lﬁmﬂuum“lné'sﬁumu squIuTanInIn Az nenave i uadoud 1an 1

@ o v

uananeiu luseRuitfods

)‘
g

ueNINIGID vldAamsnivavewasdansi i Teaaiiiinesims s foussierning lnoviins
naaouluanizindeutn@nuuiasyin ASTM G 7 uaznsdisean1izdaen1snionay
5am1"lﬂaxamﬁz¥uﬁ“umsﬂmmiuvm"laﬁymmmmgm ASTM G 53 HaMSANYINUI AINT
axhouisdorfindvesinadoviimannsludanfigannlugduveimnaasy (ozisy

v v 3 @ a dat i -
YevatsunsenaminmiasReudedoniadianed iheszeznatlunsnaasuuILay

-~ 1 v a e 4’ Y
msan luaugaievesns3don 1dun msnageunnuannsalumisananuioulaverdy

[

@ P Qg ¥ o ° ad
Naﬂ'li'lﬂllﬁﬂﬂlﬂﬂuqm“Qu1ﬂHaQﬂ1ilUUﬂ‘laﬂq ﬂﬂﬂﬂimﬂ“ﬂ‘iﬂuﬂﬁﬂuuax"lijlﬂﬁallﬁl')ﬂa')

“ vsl ¥ < 1 a a o
IRABUATNDUANINTBU  WANITFNKINLD  gaungiindimiindsualsmsindouasisunly

3 - ! ; ' o [ d' [}
foutimmingamgiivemdsmi hildwdoumsnfovasiouniudougagads 13°C

o o w . a & o 3 b 4 ) o o
AMdIngy Aundpuaziouanuiou/ Innulioylasenlad / msasioussderding /

MOV / Moy TATNE U



Abstract
TE136868

This thesis involves studies of thermo-reflective coating prepared by mixing and ball-milling
titanium dioxide particles with additive fillers and binders at various ratios. The binders used in
preparing the coating were categorized into two types, namely (1) the binder composed of acrylic
resin and synthetic latex and (2) the binder composed of acrylic resin and natural latex. This
research focuses its interest on factors that affect solar reflectance of the coating. These factors
include the ratio of titanium dioxide to additive fillers and binders, types of additive fillers, pigment
volume concentration (PVC) and thickness of coating. Solar reflectance was measured by UV-VIS-
NIR recording spectrophotometer on samples that were prepared by spraying coatings obtained

from various formulae onto metal sheets.

It was found that solar reflectance depends on types of pigment, titanium content and coating
thickness but not the binder ratio. Results clearly showed that solar reflectance of the coating
increases as titanium dioxide content and coating thickness increase. However, the increasing of
solar reflectance eventually approaches the saturation value where titanium content and thickness no
longer affect the solar reflectance. The maximum value of solar reflectance of the coating was found
to be 94.8%. Furthermore, it was also found that solar reflectance and other properties of the coating

prepared with the synthetic latex is almost the same as that of ones prepared with natural latex.

The influence of ultraviolet on solar reflectance was also studied. Solar reflectance of samples was
measured after samples were exposed to ultraviolet in actual environment and in an accelerated

weathering chamber. These measurements were performed under conditions that comply with

ASTM G7 and ASTM G 53, respectively. It was found that solar reflectance dropped significantly

during early stage of exposure and the value is eventually stable as time evolves.

The thermal performance of the coating was also studied by comparing surface temperatures of

coated metal sheet to that of uncoated metal sheet. It was found that the temperature of the coated

one is approximately, 13 ©C Iess than that of the uncoated one averaged during the period of testing.

Keywords : Thermo-reflective coating / Titaniumdioxide / Solar reflectance / Surface coating /

Energy Conservation





