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ABSTRACT

Heat Transfer behaviour through light building envelope wall can be managed using Phase
Change Material (PCM) to enhance latent thermal mass with minimal burden on wall structure.
By absorbing heat during the day and releasing it at night, PCM incorporated wall can reduce diurnal
maximum inner wall surface temperature and decrease cooling load for air conditioning system. The
research numerically investigated thermal behaviour daily cycle of a lightweight metal-sheet building
envelope with fiberglass insulator incorporated with varied amount of PCM layer under Bangkok
weather condition. Implicit Finite Difference Method using Crank-Nicolson scheme was applied for
numerical calculation. The result indicates that the amount of PCM used influents the effectiveness
of wall temperature reduction and how latent heat storage is activated per weight of implemented

PCM.

KEYWORDS : PCM Building-Envelope Energy Conservation Cooling

* Corresponding Author; Email: chonlathis.ei@spu.ac.th

Jryryn 1300y 100U ARISSSU
186



91sasASUNUUSAAU adudneamansia:zinalulag UR 10 unsnAu - SUoNAU 2561

WORANTTUNIIAMNTOUTDINTULURDNDIAS

wuulanssiusamnuiaguaguaniue

a 4 ¥ .93

¥asA BENITIANA", WA WATZ, algimd gnisey

9 9 9
=

123 aaugdAInssuANEns AnnIngnauasunu

9

UNANED

N133AN1INISENEImMANNTaURI LT ULURaN A sUUlAssaawiulane aunsavilalagnisly
answasuanLE (PCM) Wiswfissnarusouuddlaglifinansenusiomavedassaiiands Tumsgaduany
Sournnneueneimslutisnainansiu wazdanUdeseenlutasnainansiu vilivisangangiigeand
Aetuuuiifuazanmszmaianinuggavesmsuivenmanelueins nsfnwldduiunslaeld
wuus1aeadefalaruuy Crank-Nicolson Finite Difference limplicit Method Lie3iAs1evingAnssunis
demarudouredasiadevesinuuvuwdiulane Alauleufuasturesansideuaniug v
saq meluldnsiasuulasmeiuesannzgionnavesngammamnuns fuanddiiuidadoveasainm

N3l PCM Amsnzay wieliinUsednsualunisangaumiiiintdaddenaias wazliussaninmasaniu

59119 VRIUS U UANLSBULKIABUNMTN PCM b0

Ardfny: asidsuaniue mlsnudenennns mssusnendsnu asemsianuiu

* Q’ﬂizmumuuﬁﬂ; d: chonlathis.ei@spu.ac.th

Jryryn 1899871y 100U ANUSSSU
187



91sasASUNUUSAAU adudneamansia:zinalulag UR 10 unsnAu - SUoNAU 2561

anulunuazanudAyvasdyn
nsmomanudeusuounangumginasuaeindvesanngfionnaiesiu luniauden
ommdngituiiangluennns udiudrdyuesnsznmsharudurensiesuiveinia fidwasionisld
wiuvesormadudnaunn lnsenglutananasiuiinsldinueinsesafui luvugifinge
mnufeuInANLLasefinduazamgiionnasiangs Fsvilslunisuimsdanisnisanemanuiouain
Waoneians annsavildlaemsliudilasadnefifinaminiougsiu Surdmalunsyasnisdiemeniu
Soughuilinunazusammszanudesnislumehanindugsan (Peak Demand) asld
msldansideuaniug vise Phase Change Material (PCM) Wudiuusneululassadaniiadden
91A13 anansateiunarufeutestts Inglifnanszmudedntniasdunisedelasiadnseras ms
Fonld PCM Anzasazannsagaduaudouiisomguiislusuuuuniudouslsannmsdsuaniug
nnvesudauveanadlutisnainatsiu uazmeaudouganmndenlutsnarsduilowdsuaniug
nduifuvewdsdnadanis dadunisih Pav anldlulassadanianu azdiannisulsiuresgung sy
dosninanudeuiigedu uarasnstemanudougiuilldauneluaians
wWaenlassasemsifidnuasiuniau dseneufowdiumin (quindeusodngd vie ma)
wae fauuyfumudeusunelu iuidsudmiunilsanugnamnsy vdiae1A159eassnaud
vwalny uazdimuivasiaiaddendnunisldaudug iwu dsausmn container Fosfndagarunu
Bidnmsotindnanauds mae Wesrnithwdnivuaramnsoneaindldi dnfulassadsnfvesnifaun 7

naanuseutssnniieuiunidgildluemsnily viligamalivesianelunialrmgegaluyisussanm

43

¥ o ¥

WgesTuwazinisasuwlasduasmuaninwindsulusgrsuinluwsaziu setudaiainusndudes
Fimsrernadnaninlunisldasiasuaniuzidudiudsenavlulassadiandaiioiiuinaninusounsls 19y

Heaamvdsuilatgaumniivagmaniewanuiougnunldanulutiaiainaisiu

24

AQUsTAIAYRINIIIRY

\ioTineviidvinaveanisldansdsuanugluuSinmueineg denginssunisaiemannudousinu
wifaunUdenenans wuulasaatne Metal-Sheet neldnnsiudsuuuasseiuvesaningieiniayes
nyawuag fasnsaliidudoyaiugrudnivesnuuumsld Pom Tulassadaniiaulueesuszian

A3 leisialy

av ad v
LDNEAIILASITUIYNINYIVDY

msihasasuanius vie phase change material (PCM) HeUsLam inorganic materials (14
salt-hydrate) %38 UszLav organic materials (19U paraffin waxes %30 fatty acid) 11l4lulassas19ves
Yaguilonsmuaumginssunisdieimanuieuvesniauiensinis efin1sAnuidemnedaseiiedly
Fravaunndi 20 U mudisteaiulee Athienitis et al. (1997) Hawes et al. (1993) wag Rudd (1993)

sreuduiiiesnnnanisiseneuntiiilng Eiamwowutthikul & Yongchareon (2007, 2010) ‘I&

Aaszngaiiavianginssunmsiudsuulatgungintdiasunin A8 PCM Uszianmisnitu wauegnngla

Jryryn 1899871y 100U ANUSSSU
188



91sasASUNUUSAAU adudneamansia:zinalulag UR 10 unsnAu - SUoNAU 2561

anmgieniasedalusveinguvmuniuns Tauandliiuidninavesanuiouwlanmsiisuaniue

a

2939 PCM Tunsangaumgiigeanvasiianaznisatginanuioudrgiuiniglueinis Snnslaszyiiawun
nan1siaengungiiufsuaniugves PCM Mininzay fndsia1vindugumgiindevenids a funuain
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wifanglusazvasanluniniatuld nudeldseyiiadevesguugiinisiudsuaniugves PCM sio
waAnssuMIInemALFeuvetlshl AesanndesiuriadsnmInysiuvesgamgivemidslusouiu
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AMENUR Metal auu PCM
Sheet [
Density [kg/m3] 7,830 24 800
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Thermal Conductivity [W/m-K] 60 0.035 0.2
Heat of Fusion [kJ/kg] - - 140
AMUNUT [mm] 0.5 25 0-25
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