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ABSTRACT

From the current global warming situations, the high temperatures in Thailand have led to
excessive use of energy and resources for energy, air conditioning systems in the home buildings.
Therefore, some research and development for new products become more Interesting now which
aims to reduce energy consumption. At present, the color paint outside used which effected on the
heat in the house to reduce. The phase change substance is mixed with acrylic paint for exterior to
test the thermal properties of the paint to help reduce heat in buildings and homes.

The purpose of this work is to study the mixing of phase change agents into eutectic mixtures
so that the mixture has a lower melting point than the substrate and to study the thermal properties
of the changed substance after mixing. The ratio of the theoretical eutectic mix between paraffin
wax and stearic acid, then the phase change was improved by changing the proportion of paraffin
wax to stearic acid. The proportion of the experiment was paraffin waxes on 35 to 65 percent stearic
acid, which have latent heat at 189.5 Joules per gram, are lower than latent heat of stearic acid 29.5
Joules per gram. A melting point of paraffin wax at 64.4 ° C. The mixture has a melting point at 57.7,
is lower than the melting point of paraffin wax at 6.7°C. It was mixed with home acrylic paint standard
formula found can be added more heat absorbing properties at 0.634 Joules per gram of paints or
heat energy per area painted is 317 Joules per square meter. As considering the distribution of the
substance in the color layer, it was found that the distribution was not cohesive, resulting in good
heat transfer, and the eutectic mixture was also suitable for paint additive in the dye for heat
exchange.

As a result of the study and analysis, the eutectic mixing can be applied to adjust the thermal
properties of other phase change agents. It can also be used to develop home-made paints which

is reduction of the heat in buildings.
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FeluauivedaulanasfnediunauunidosAsans i

M13°9% 2.1 a1snuaatasAUsznauvesdgnsInTgIu

On film biocide

UTZLANUDEIUNEL aswadl JouazlauLlg
10098 TiO, 20
2. 8738nN1zhazANSIAAY CaCO;, 15

BaSi,Os 1
AlO4 1
Acrylic binder a4.3
3.8vazane Water 7
Ethylene glycol 1.4
Propylene glycol 2
i eI UR Taxano 8.3
Thickerner
PH adjust
Defoamer
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2.10 n19nuUNad (Mixing) [10]

iASosnanvesmavselrioeniu ugunsaiiuszneusesdumdaieddu man
wagluniu (impeller) wilslunSeuinnin ﬁ@rﬁaaguumm Taggruaulutanumunefaduiu
Fuvesluniu (impeller stage) dm3uluniunay (mixing impeller) ﬁﬁmﬁmaéuummﬁw
wihiivyuIuresvadieuaniUdsuansauauiesnisvasruuntskas Tunudiety
waruy lnevanuddaunsawisssinnlunuladunguinglq 3 ngu audhwaznisiva

YDIVDIUNAT AIL

1) Axial flow ‘uawmgﬂammxlmiuumLmu“umuﬁ’mwa'] LYY Marine
propeller Hydrofoil uae Pitched blade turbine waglununguilldiiunislvaves
UB9L1a7 ( pumping capacity) WUIZEIMTUN T TRALTDIUNAINAILITOaZA UL

sefu (blending ) uaz nsnauvlatIfuIBImMa) (suspension ) faguil 2.4

5Ul 2.4 Axdial flow

2) Radial flow voumargnudnesniukuiirivieluluisiminiuunuman iy
Rushton disc Saw disc Bar disc “1a% ’LUﬂWﬂijﬁI‘t‘fLﬁMLiﬂLaauw%5@5’1(}’1%5%
(shear rate) Wiffurawval WungdmsuNsHanvasanllausaazaneineny

& d a : i 3 2 @ 4
Wuiilawfan (immiscible liquid) nMsanvuiavesvendsiiwriuassluveavaiuay
NNSARUUINVDILAA L UYDLUAT LBl ARNTTaNEWMUIaaS (mass transfer) lae

YUIUN1T emulsion dispersion @z aeration MUAWU AIFUN 2.5
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5U 2.5 Radial flow
3) Tangential flow veumalIzlvamuuuIduaseuvouds vilviawnsas1ew

AuTou (heat transfer) UN1WUEUTIILAA WU Anchor Paddle a1 Aaguil 2.6

31]17'1' 2.6 Tangential flow

Ussenmaadlunaduniulawn [11]

s

1. Propeller impeller \Julunaufignesnuuuanuagned Aumdinudas

nin Weeudulunanyiindy q uwavssanmatieaiilssuu suidmasly

o o

o & < £ 5o ; 2
nudneaiell wluwuunewnes (direct drive) mingd iy nseuIuNISHER
Asnsnisuanlmdnu lnafivedrdalunisiaenlu propeller unld Av
wWanfsAlia1AUnn (viscosity)wazA1AIuvuILLY (density)ldassin

1n (max.2000mPa.s)
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2. High efficiency impelleriwamﬂixﬁm%qun ﬁqamqwaﬁgﬂuluﬁmﬁ
9DALUY NNDNITLANLTI pumping, flow rage NAnI T lunautin du 9
o s = Qs f-:id 1 I . . .
WHEAMSU nandunndainnuniauiunais (medium viscosity, 100 -
5,000 mPa.s) ¥3aanwuLUNINITANAY N, wunTUAUYaINg (solid) way

dufidu veanar (liquid)

3.4 - blade turbine \Uulufildfun1sesnuuuuiiognamnIsuuInng1s
w38 NISHANKAN AU NTAIMUNTAZY (high viscosity, maximum 10,000
v o o aa P o g Wy v a
mPa.s) Mewgiilureuvaiifisanuniingyilvresddnszuanisivaliey
(high pumping) N1g911AN® 9 4 - blade turbine gnoBALUUNLNBIU
dnuay Aana1vinivevadiaiunilafiasdu (max 15,000 mPa.s) Tu#

wilnzay negku 6 - blade turbine

4. saw disc (dissolver) gaanunssunsuandnily dausenisliinng

UANAIBINAE (pigment) pensadL@LD, saw disc impeller 8BALUUNILND

¥
= @ e o A a6

HARAUNNFBINT shearing AvanuwauzluNINUNFURAAUNARS uTINN ez

AANGITAUTAIIARL shear rate Tfundnduaity 4 3919 saw disc

% [ 41‘ @ ¥ 0 [} 1

impeller Wulunauiausanuiiuliveglugaanssudangns uenain
val o o

guamnssud wda dearunsaldauldddugeainnssudu q fdenis

shearing Lyuiu

5. beam impeller nskaNTauvafisiamEIsaut (Low speed mixing)
Fnwairnisnau Wdfu (Keeb homosen) niadnwaznisniuitaldlv
anaznau tneviall azdesltluniuiiivunslng beam impeller gnasnuuy
uilednwaiing Suvannsaldauldduaded venani veunariid
AAuilngs Adsanunse 14 beam impeller l@fiiufiy trapezoid beam
ulunuiifidnsaenisvinemy adrefu beam imp, Faluseansamiiania

Turpumdnwazunziu Tusanan
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2.11 Scanning Calorimeters [12]

Differential Scanning Calorimeters n3afitl3anfulaadainaias DSC LHuiaIos

aLﬂ‘i’]Sﬁﬂ’l‘iLﬂﬁEJHLL‘UH\W]’NH’J'HJ%IBM (Thermal Transition) Y84a135@78819 LU wodlues

a

lEiansfsuwlamanumsgavionendunurasasiitegialelmaiuvioangamgl

Y

Tuussennefiauauld

;a"lJ‘ﬁ 2.7 Differential Scanning Calorimeters

as &’
2.11.1 nanwugIuYad DSC
Tnewanns DSC lugunsalaziiann 2 a1m a1eusniduaiafiussgansdaeens (Sample
A v = d! 1 1 U v
Pan) nfiaeddun1nd 198 (Reference Pan) Fuduniawarluineguuaunsalliniuou

(Furnace) wllaifgnriu #971190g9199 U Welsun1smaasy Furnace duisuliausauuinnm

L

visaed lnglaTed DSC azAuANsnsIN1Tiiingaumg il waniddtyfianfie 1n3ee DSC 9e

=

AIUANIY Furnace ¥19@@3 (Furnace 283 Simple Pan Lazad Reference Pan) tfiugaumngil

U
D1AYI9ARNENNY MEIRTINITANANNTBUTLYINAUAGRATIINITVARDY FeauaiAIY
FDUTDINIMNIADILANMBERTITLUIVINAUAD nmvisaaslinuLANAIeiY INS12 Sample

Pan fifiedanadiuesegdislu us Reference Pan il n1sfiansdaagneagvraluvinlv

u

Sample Pan figa15lul3u1afininnin Reference Pan UuUMU18AI1U71 Furnace Aasli
ANUToU Sample Pan wNNN91l Reference Pan waflagadninsuiiugamiilvviniuy

Asu Furnace fiagflé Sample Pan 9gA9evi19uniinnd1 Furnace Miagla Reference Pan

AotTUABIlRAINNSAUNINAIT kAENNTTAAINULANANIYRIUSUNIUAIILSBUIN Furnace 19
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aosil ARamiiiivdnuaseios DSC waniiolidiunnléing aradansmlnediunu X Wy
Avesgumgll wazunu Y urmesauuansnaresUunaemuieutes Funace waaes o
gamgillagamgiini

Tngunfuds msvaasuansisgavitlasnisiiin gamgiiansmagiesednsinisii
grumgifinaiiiy 10°C do 1wl Tneisusufl 25°C wazduganisvaaasil 300°C wons
Snwgamniarsiadnalined (sothermal) iussasnamila 1wy 200°C Wunan 10 Falua
wazdmiunisveassdiulngudl ussemafiunumdidydenanisnaasaguiisadu
guvpiiuazdnsimsiiuguundl lnsdwlngudrusssinanlilunisaassiiasuuufe

UI81n1@a08 (Inert Atmosphere iy whalulasiau) wazussennianduiasandiau

(Oxidizing Atmosphere LU WA@BaNTLAU W38 DINA)

2.11.2 HAN15ATIZNAY DSC

=

AMUSaUNLA15A18E19 (Heat Flow) fiAndanmdadfunasnuilvanseiagnaialy

i a aw e A o a v o gal v a s
wheilading (milliwatts, mW) WeathAwasuangaigal sadwsnlarauiuamwdaiu

a  a L3

=] 1 a a &a =i =4 u e w at 1 =
‘v;g}ma.am’lwuw 1aaImaIum (mw.s) n9e Uaagaa (ml) wassuAlnasieg1alian
aeanaesfiunsldsuwUateuial (Enthalpy) 289815978819 LilBanTAI0819aANG9Y
) P P . o ) 1 o ]
138771 Enthalpy dn1stUAsunUaILuy Endothermic Lazlilodn361a819A1gwaa91utienin

Enthalpy finsdsulUaiuu Exothermic
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Featuresofa DSC curve

Crysmlizatian

s \

\ \

Glags Trangtian \ P

Heat flow (miw)

Termperaturs (")

3UTl 2.8 n3MannsInfae DSC
ilaansfegaiinisiAsuuuamisnienn 1y n1svasumal (Melting) Furnace
waslsini1uiou Sample Pan w1nni1#ly Reference Pan tileflazAruANguvnivas
Sample Pan wag Reference Pan Tiviniu Auauszgndruluds Sample Pan s1nndn
vietissnirfignassuluds Reference Pan 1y Fusgfumuidsuutasiiintuiuduuuy

Exothermic #3awuyu Endothermic

2.11.3 msldUstluviliAias DSC

pSC \uipdasiiofinsegiiinninnlfegisuniuars daudlugaamnssuini
wanahin Bdnseiind eueud ermasu Taulsemnsuase diludszgndliiedmiunis
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Kinetics (saumamanivasufiisen) wie Purity (A1uu3ans)
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Polyethylene (LDPE) & Melting Point Uszunad 110°C waziinn1smanan (Crystallization)
flgamniiuszann 293°C lunuedl Polyethylene terephthalate (PET) 4] TyUszunm 69°C

uazdl Melting Point Uszunay 256°C waztin Crystallization Usyanm 140°C
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3.2 asuazgunsainldlunimaans

AREIGH
1.
2

W5 uLIndinseasient (Sigma — Aldrich 99% M.W. 394.77 g/mol)

nImafBSnnIAdUATIEY (LABOL Chemie 99% M.W. 284.48 g/mol)

o o« @
WAIDNBLazgUNI

i

é
3
a.
2
6

wiardnnudou (Heater)

wiaatlunau (Stirrer)

wasluiwes (Thermometer)

iesdafifinnuusiugt 0.00001 g (Mettler Toledo u XS 320011)
YIALAUBYNIA

ApzAsand nsunIeInIg

3.3 TUABUNTHAUETHANYLARN

1.

TausauwnwisfuwindiialiiAnnisvasuinaidulagligungivesszuy
Uszan 70 ssrwaldeadulugaumgiiansianusluszuuaansavaeumadle
Wewisiuwindwasumvaivua unsaadieinasluludadrunmnauiideinisuagld
1 ' =3 o Vel [l & a ﬂi{
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v
=

= . P v Y o M Vaia
wsd (Pigment) iwelunautnAulansay
Auasiegreansudisiydaudinisainuieunisiaies Differential Scanning
Calorimeters (DSC) nauansiat19sagay 1 lnewtanudssasaataztinluiasiza

aulAn19ANTaueLAIY Differential Scanning Calorimeters (DSC)
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