A

] Y
%’m‘saﬁnmﬁwuﬁ Lmuﬁmaqmﬁamwmmsa”|ﬂmﬂ’am%’auma”luwaﬁﬁmwm

yrammusuanasu Tdsaou
Ave UWANITIUN TEMYUDN
USayan IAINTTUANAATUM T UND AAINTIUNANIU)

i (= a a ¢ PR o
91ﬂ1§ﬂﬂﬂ§ﬂﬂ13ﬂﬂ1uwuﬁ E\!G]ﬂﬂﬁ'lﬁﬂi'ﬁ]'ﬁﬂ AT. YATUN ﬂm’l'i/]ﬁ
U |
UNANED

s & A A ~ o y & '
wadwamauumusuani/asullsaou (PEMFC) Imsiunlsaudlunvag
@ 4 d? 2 9 I 1 o w 2 A ) Y
WANUVDITUIUANINTY FIT2VVILVIBANVTOUIIN PEMFC  udiudrngmilanaziinly
Y
szuuiiauesiidszaniam aultelinajuiudnyinisnizaedivesgurgliazManiem
v /&  a a 2 ¢ A s
ANusoumeluadamassiamuusuuanalasulilsaounuuaai@enazuuunossad
:JI 4 4 i o aan a o a o
YIRS Fumad vuanunhlfner 5o msesuawas Arenuusiasudednay Tagly
o J § o J
Tdsunsumsfrunumaunamaasvod lva 1Ho$1a09aN 19252 VUTLUIWANNTDUVDIFAT
Y
A 3|
Womas uazifunuimelumsesnuuuszuusyINeANLSoUNBUBNITAR
Y A = a a 4 Ay A Ao (= 9
manadeu lanlssuieniszanimmsadiremasniney luliszuuszueanuiou
HAMIANEIAOLLUTIAD TR MY WU guunlmMIT U IFadIAcIayHIEAa A g

a [

{ o w < 1 J. ' {
1139 uag 91 sraFed awdny uaaslimiudveryasiguginItNugInIIYaaAe)

QU

v Y
Lmztjﬂm”lqmwguﬁmmmuﬁumiﬁnmmmmaﬁ ﬁi’) hlﬂJLﬂ‘Ll 80 ﬂﬂﬂ"ll‘ﬂfal‘%f]ﬁ %Qﬂf]ﬁﬁﬂﬁﬁﬁgﬂﬂ
9 Yo s I A A A A A ) a
53U18ﬂ31u59u1ﬂﬂﬁﬁﬂlcﬁﬁﬁ Iﬂﬂi’]i’)ﬂuﬂ‘ﬂlﬂuﬂﬁ‘ﬂﬂ@ﬂluﬂuzﬂﬁlﬂaﬂNMNﬂTﬂ NN 3 LEUNUAT

9
813 7.5 IFUALNAT G 3.5 KFUANAT TUATUKUT 0.16 LHUALNAST ﬂ?ﬂﬁﬂﬂ%ﬂgﬂﬁﬂﬁﬂﬂ”lﬂﬁ"m‘%ﬁﬂ

a

HazAIUINVBIHEIEAE AURRUMI IHiAaNsTUIeANUT oY HALAAINAINITOAIUANYUNYT

Y

o :(dy a ¥ A =~ Y < 1 Aa =
mi‘nNmmmmaamamaﬂwagm 65 DAUYALKYT ﬂ1ﬂi¢]ﬂ’ﬂllli’mll 5 WATABDIUIN WaNIT
= = Aa a 4 di} A Ax = 9 a
‘1/1ﬂT;T’EJ‘]JLIJ5EJ°U!,‘V]EJ“U°1J58’ﬁ‘]/l‘ﬁﬂ'I‘Wl,‘;lfﬁmﬁ]fﬁll‘wa\1“VliJLLﬁZVliJiJi%“lJ“UiZ‘UWEJﬂ’JTJJi?Ju RERERLGE

k4 Y
Aaalnih1dgeqe 632.80 mWattem’ 11az 455.80 mWatt/em® AWEIRY AITUNTAAATZU

9 o 9 a a 4 d' d?
58°1J1EJﬂ’JHJ?E]“L!‘I/]11W1J53ﬁ‘l/l‘ﬁﬂTWGUENW?JLGBEINL‘U‘ULMMLUTHL!EIﬂlﬂﬁﬂUTﬂiﬁﬁluq\ﬁlu 20 %



Thesis Title Numerical Modeling of Heat Transfer in Proton Exchange Membrane
Fuel Cell
Author Miss Wannapa Rahannok
Degree Master of Engineering (Energy Engineering)
Thesis Advisor Asst. Prof. Dr. Yottana Khunatorn
Abstract

The proton exchange membrane fuel cell (PEMFC) has been increasingly used as power
source for the automobile. The cooling system is considerably the important part of PEMFC to
enhance efficient operation. This research focused on the investigation of the temperature and heat
distribution inside PEMFC, both of the single and stack cell having 5 cells. The reactive area was
about 50 cm’. The numerical model was solved using computational fluid dynamics program, to
predict the influence of PEMFC’s cooling system. Therefore, this could be the guideline for the
design of external cooling system for PEMFC.

The simulation compared efficiency of fuel cell in case of with and without cooling system.
The numerical models showed that the maximum fuel cell operating temperature of single cell and 5-
cells stack PEMFC were 39°C and 91 °C, respectively. The operating temperature of stack cell was
obviously higher than single cell and also the appropriated operating temperature, which should be
under 80 °C. Thus, cooling system must be employed. The cooling plates were made of rectangular
aluminum fins having size of width x length x height about 3 cm x 3.5 cm x 7.5 e¢m, and 0.16 cm fin
thickness. Two sets of fins were installed at the left and right side of stack cell. The predicted results
showed that the operating temperature of stack cell was controlled to below 65 °C under the wind
speed of 5 m/s. In comparison of PEMFC’s efficiency in case of with and without cooling system, the
power density was 632.80 mWatt/cm’ and 455.80 mWatt/cmz, respectively. In brief, the use of cooling

system could increase PEMFC efficiency by 20%.



