StReA L ANUXIES =2&(2010. 6), M212 HM3s
Trans. of the Korean Hydrogen and New Energy Societ2010. 6), Vol. 21, No. 3, pp. 184~192

28 X0l OE PEMFC A% &

SO, 0IFW:, Y, THE., o4l
*A A5

The Heat Management of PEM Fuel Cell Stack

IKJAE SON-, JONGHYUN LEE-, GIYOUNG NAM-, JAEJUN KO+, BYUNGKI AHN-
+Hyundai Motor Company, 104 Mabuk-dong, Giheung-gu, Youngin-si, Gyeonggi—-do, 446-912, Korea

ABSTRACT

PEM fuel cell produces electric power, water and heat by the electrochemical reaction of hydrogen
and oxygen. The heating value is dependent on the molar enthalpy of vaporization of product water and
the performance loss. In this paper, the heating value of fuel cell stack has been studied under various stack
operating temperatures to achieve more efficient heat management. A technology using the molar enthalpy
of vaporization of product water is suggested to reduce heat-up time during start-up of a fuel cell vehicle.

KEY WORDS : Heat management( #+2]), Higher(gross) heating value(Z'2< %), Lower(net) heating value
(5= 3, Radiant heat value(*4E8 #), Neutron visualization(543 X711 8})

Nomenclature AT : coolant temperature difference between
inlet and outlet, C

Co : specific heat, J/g/TC
I : current, A Subscripts
N : cell Number
P . stack power, kW H, . hydrogen
Qw . coolant radiant heat value, kW o . oxveen

. 2 yg
Qs.steam - sack heatlpg value, kW H,0 : water
Quiquia © stack heatlngovalue, kW MEA : membrane electrode assembly
T + temperature, C . GDL : gas diffusion layer
v . cell average potential ,V LHV : lower heating value
rz : coolanF mass, g HHV : higher heating value

Hr : formation entalphy, kJ/mol BOL : begin of life
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Fig. 1 Fuel cell stack reaction fundamentals.
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Fig. 3 Stack power performance at the various stack operating temperatures.
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Table 1 Stack heating value and coolant radiant heat value

Stack Stack Stack Coolant
Operating Heating value | Heating value | radiant heat
Temperature @LHV @HHV value
45C 60.0% 84.7% 78.7%
55C 59.7% 84.3% 71.7%
65T 59.7% 84.3% 62.0%
75T 61.3% 86.3% 60.3%
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Fig. 6 Neutron visualization @0.32A/cr’.
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Fig. 7 Diagram of the fuel cell thermal management system.
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Table 3 Coolant radiant heat value, coolant flow rate and
temperature difference between coolant inlet and outlet depending
on the coolant species

Coolant Qu C001%r1;1tte flow AT
D&z?:f d 72% 6.0LPM 9.35C
:;igziii% 72% 6.0LPM 10.52C
anitecn | v 68LPM | 935C

*  Density : 1.0g/em’, C, : 4.2J/g/C
**  Density : 0.9g/em’, C, : 3.81/g/C
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