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Figure 1 Diagram of fuel cell thermal management system
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Figure 2 Model of PEMFC thermal management system
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Figure 3 Dynamic response of stack
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Table 1 Experiment parameter values
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Figure 4 Influence of operating parameters on temperature at inlet
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Figure 5 Influence of operating parameters on temperature at outlet
16
| —=—k=0.5,W, =0.275 kg/s |
14 I —e— k0.5, =0.425 kel 14
14
y u N+ k=08 =0275 kes ”
Wl :E]z \ v k=08, =0.425 ke/s W 12k
%g —=— W, =0.2 ke/s, WV, =0.275 ks [ = =Wy =0.2 kegfs, k=0.5
ool > B 10 ms —— W, ,=0.2kg/s, k=08
<10 ——Ww_ =0 kb/sW '~0.42 5 kg/s < <10k T
_ _ 10 205 kg/s, k=0.5
= o —0-5 kg, W =0.275 kg/s H e cool
& —v— W =0.5 kg/s, IV, =0.425 kg/s § 8t = TV Wy T0.5ke/s, k=08
= ogl % gt
% 26l %
6r !—T L ,x_x —X— x X X 4r 6 -
1 1 1 L L 1 r*_l_'_‘—l—- 1 1 1 1
0.2 0. 4 0. 6 0A8 1.0 0.2 0.3 0.4 0.5 0.6 020 025 030 035 040 045 050
55 B R E AHWR R/ (kg-s™) AP (kg s
(a) HHIA (b) A5IB (c) HRIC

6 BRESHICHRHEANQEBRZHFM

Figure 6 Influence of operating parameters on temperature difference between inlet and outlet
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Analysis of Cooling Effect of Operating Parameters on Proton Exchange
Membrane Fuel Cells

YANG Xiaocai, JIA Qiuhong, QU Xiang, ZHU Ling

(School of Mechanical Engineering, Chongqing University of Technology, Chongqing 400054, China)

Abstract: In order to study the influence of the operating parameter of thermal management system on the
cooling effect of proton exchange membrane fuel cell (PEMFC), a dynamic model of the PEMFC thermal
management system was established based on the MATLAB/Simulink simulation platform and the correctness
of the system model was verified. The model included voltage model and temperature model of stack and cool-
ing circuit model. Bypass valve opening, coolant flow, and air flow were regarded as independent variables
and the change rule and influence of independent variables on coolant temperature at inlet and outlet and cool-
ant temperature difference between inlet and outlet were studied through established system model. The results
showed that when the air flow increased from the minimum to the maximum, the air flow had the greatest im-
pact on the coolant temperature at inlet and outlet which droped by 27.9-29.0 C and 26.6-28.4 C,
respectively. Both bypass valve opening and coolant flow had an effect on the coolant temperature at inlet and
outlet, meanwhile the former had a stronger effect than the latter and the effect of bypass valve opening was
more prominent when it less than 0. 7. Although the coolant flow had the smallest influence on the temperature
of the coolant inlet and outlet, it had a dominant effect on the coolant temperature difference between the cool-
ant inlet and outlet which droped by about 9 °C when the air flow increased from the minimum to the maxi-
mum.

Keywords: PEMFC; thermal management system; cooling system; modeling; influence of operating parame-

ters



