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Thermal Performance of Pcm Capsules Integrated Roof.
A Case Study: Hot Humid Climates Buildings
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ABSTRACT

This research aims to study the heat prevention performance of phase change materials
when acting as roof insulation in buildings. This experiment is performed under real climate conditions
in Jan-May of Bangkok, Thailand with 60x60x60 cm test boxes that made by 2-inch Polyurethane
foam with white metal plate finishing. The tested PCMs are located on the top of test boxes and

data loggers at surface in- out temperatures and indoor-outdoor temperatures. The first testing, to
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enhance paraffin’s thermal performance by mixing CaCL2 and Na CO, and Glycerin in 1:1 ratio against
with water. Results indicate, CaCl, and Na CO, reduced Paraffin’s performance and Glycerin was
almost ineffective but Paraffin heat prevention performance still slightly lower than water. The
second testing 3 containers capsuled paraffin; Polystyrene box, Stainless steel box and Metal sheet
box compared with metal sheet roof with foil and concrete slab. The outcomes show, the highest
temperature inside the test box of Metal sheet box is lowest which lower than Stainless box and
metal sheet roof with foil, 3.8 °C and 1.3 °C in consequence. At night, the average indoor temperature
of Metal sheet box is lower than concrete slab 1.3°C. In conclusion, it appears that Paraffin capsulated
in Metal sheet box can be a thermal insulation and has capability to reduce the daytime indoor
temperature fluctuation. Due to the high thermal conductivity of the metal sheet, at night paraffin
can release heat to the outside of the building via metal sheet easily which doesn’t block the heat

like like thermal mass such as concrete.
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psc /(mwimg) Add Heat Phase Changing
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o S s
: NETZSCH DSC 204F 1 Phoenix 240-12-0322-L File : CANETZSCH\P: ngb-sd7
Project:  premwipa Sample : parafin, 6.20 mg Range 80°C/5.0(Kimin 0" Atmosphere : N2, 30.0mi/min / N2, 70.0mbmin
Identity : 2699 Reference : Empty0 mg Sample car./TC : DSC 204F 1 t-sensor/ E Corrim. range : 000/5000 pV
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Laboratory : STREC Corr./temp.cal: [ Temp_Cal2018.ngb-td7 Segments : 4
Operator : _piyawan Sens.file : Sen_Cal2016.ngb-ed7 Crucible : Pan Al, pierced lid

Created with NETZSCH Profeus softwars
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R Value (m*K/W) 2.57 3.20 3.36 1.57 1.90
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a1eu Matlndesanuaaiianunnninasauviadvifissdniesintu SsasUldimimunuanueussning
nassamuaaLay NaeuNTaty darlnalAesasisuminiulalunsunaisfiu uaznainarsiunasauriadn
Aumulaunige

N5 4 nuhndeauriadniien R wiensiugeanlunguiussamnaniiu fAedian 3.36 m™K/wW

9
N oA

FadlAnnnimdseuriadnnirlesd vineauIndeuuiainiussgniulauansalun iy
Jougeiign

n1TeAUTIENa

NA9INNSNSNARBITUR 1 WU qmmfﬂ,uﬂa'awmaaqsumwwmﬂuﬁqmmﬁﬁwﬂ’hwwsﬁluﬁwau
CaCl, uaz Na CO, \ounaan iy UH18AINIT WISITY 100 % Juszaniamlunismiisanuseulaania
A1 CaCl uay Na CO, Wesantios warldfinnuuansssznimsiiulasmsnaundigesu usaumgl
‘LunaawaqusWWummﬂmmaamﬁmmaLLavL&Ju Luaqmﬂummmwmmwmaumwavaqmnammlﬂm‘lm
whsmudeuldinnnimnsi sgslsAmuannisnaassnuinhivssansamlunisuiseadeusinia
wsuitsasntosinu

=

waanMsaaestui 2 mudiluisnandfundeaniiadv faamafimelundesnindesawuas
uwaznaeananainlndalaiunudiu wazlgaumaiinnglundedndldssiuuiunaunin wu 5 au dnlly
nananAundosuTainioamglinigluginiuaialvngiesdsuans 1.29 °C uazflgaumgiindsniely
naenIuKuABLNTA INMsAAMUIINdBIsTaTNUsTIINTTIuETAN s uANSeuRTIan Ae 3.36
mPK/W (51971 4) uaziilevnaesnasaiadniiussgmsilunsuuneunda wuindgamgiamelusnia
wHiuABUR3RsITIANANNTARAe 5 C Tutaanan 11.45-12.55 u. uagdninlaeiads 3 C lunainansiy

Jeaguhmsldmnsiitu 100 % Suszansamlunismisenufeuldunnnimsweaudiiuans Cacl
Na,CO, uaw Glycerin Tudnsndu 1:1 wavilnvesusseianiinasioysansnwnsianuvesianuasy
aouy nandelunananiu visgtusitussgnsRuifinuanunsalunisiuanufoudiande
ndesiuiaTy uazmsfindameuenlutinaildiusidauioulaenss iemsanuieusangnisusnldi
Tunananiu asdsdmalifimuansalunsanniadsusamesgungiimeluenasidoruuiu

uaitldnnsifei Wiledudeyausenavlumsdadulaiieufieunmadentdfagiuasuanus
Funsnshndauazeliavesussydant eewieudisunnussdvinmnisdestuauoudrgenas @
felallfdnaFosdlddneuazanudualunsamu samfsnsussudandanudmivetmsiiinisuiu
oA mngiaulaas@nuifaisassaiwanuidelulivssleviviedunnmsdmiunmsdszndiile

aanwuusaly
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