Engng.J.CMU.[2009] 16 (2),28-36 915e53AINSSLMEARS
Ul"i’]i)h%)”lﬁ%)lﬁ%)\ﬂﬁl]

Engineering Journal

Chiang Mai University

Y a d 4 a a
mﬁﬁnmmﬁﬂﬁzmﬂﬂ3611mqmwgumﬂuwam%mawua

Ci Y o A v
mwmmmmﬂaﬂﬂﬂimau AUV VD1ANIBIN LAY

Study of Temperature Distribution in Proton
Exchange Membrane Fuel Cell with
Numerical Modeling

335U symaUen’, aAFU1 AN
L madninnssunieana ansdmnssumans uminododesny saiadoslng 50200
TN 053 944 146 1N3015 053 944 145
2 madninanssunseana A dmnssumans uiinododesing e iadoalng 50200

103 053 944 146 1n3a13 053 944 145

Wannapa Rahannok’, Yottana Khunatorn®
'Department of Mechanical Engineering, Faculty of Engineering,
Chiang Mai University, 50200, Thailand
Department of Mechanical Engineering, Faculty of Engineering,
Chiang Mai University, 50200, Thailand
Tel: 053 944 146 Fax: 053 944 145 * Corresponding author: baem_koly@hotmail.com

UNAALD

Au AA s A = o 9 s ;ﬂy a a =
NuIetNvalszasamefnEININIzERMNNToume lsaasemarHawusuuaniaou Tdsasou

a

Jo 4 o W a v Y o a o aa 9 o
wuUYeIAaIUIU 5 1ran yamawnan liih 60 dad Arouvusieengeiaay 3 4a Taeldllsunsumsdiuon
2
4 ] @ a Y
nmunamansvedlva ganiudnyinsnszaedivesgungi lugu Membrane Electrode Assembly (MEAS)

' s 7 & a A o T = '
Lm$LLWuVIJJIWa1§LWﬂﬂﬂ1ﬂ1u!“ﬁﬁﬁL‘]§ﬂLWﬂQT’]ﬁﬂ1’3$'ﬂ\3ﬁ'§ u,az?fm%zmﬂafJuu,‘lJmmmam WANITANYT WL NIT

d' a o'dy a o d‘ 9 a aaa a 1 Y a
L‘]_]afJuLl‘]_]ENQill?ié;]llﬂTEJi‘L!l“]fﬁﬂHfi‘)L‘WﬁQ’t‘)ulfl«!iﬂQll”Ii‘ﬂﬂﬂ’ﬂll3E]‘I«!Gluﬂﬁ%‘iJ'JuﬂWiLﬂﬂﬂg]ﬂﬁfJ%ﬂll ﬁqwa“lﬁqmﬁgw
a J

1 4
iivAnedesIAEINelune1 300 Ui gungiiradged 80 esmusaFoa win lilimsniugugungiradazih

9

Ed 4
Tinannufeuazauiuuazdanald MEAs idemola dnbmgnsnsyaedguugiiludu MEAs fialndifeeiy

a

] o a s dy a 1 d’Q Y ] 4
LLNH“UIW@1SLWG@ Lmzqtuwgumﬂ“luwaawmwmqaqumwmmmmuuﬂﬂﬁumuwulluTwamwamﬂszmm 7-8

U

pefITATeT Fun1sanatvesguriaemsniawsounulss sumaddlifemedomsszuennuiou vnma

= < Y I o Y s & a A A a a s
miﬁﬂmu%31%‘1]1muu‘1mﬂummmmﬁzumzmﬂmnﬁeummmam%mm !W't’]c]f'JfJLWll‘l]'igﬁﬂ‘ﬁﬂWWEUE‘NLC]faa

dy a A a k% o dy a
wammuazaﬂﬂtywmmﬂmnﬂmmauma“luwaawmwamavlﬂ

28



ITIYUDN LA 8.AMUINT

ABSTRACT

This research studies heat transfer in five cells stack, proton exchange membrane fuel cell
characteristic of 60 watts, by using three dimensional numerical model. This study focuses on the
temperature and heat distribution within membrane electrode assembly (MEAS), and polar plates
under steady state and transient state of operation. It was found that the heat distribution within fuel
cell was affected from fuel cell reaction rate, caused the fuel temperature increased rapidly to 80 °C
within 300 seconds, If there was no temperature control for cell, there would be heat accumulation
which damaged the MEAs.The distribution of temperature in the MEAs had similar value as the
bipolar plate, and the inside cell temperature was higher than that outside of bipolar plate about 7-8 °C.
The numerical result, presented that natural convection around outside surface of the fuel cell was not
enough. Therefore, the information about heat distribution from this study will be applied for cooling
system development of the fuel cell-in order to increase the fuel cell efficiency, and reduce the heat

problem.
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(Computational fluid dynamics, CFD)
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