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Experimental Investigation of Cooling Performance and Temperature
Distribution in Air-Cooled PEMFC under Different Fan Configurations
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imsy@cnu.ac.kr Abstract >> Air-cooled Polymer Electrolyte Membrane Fuel Cell (PEMFC) features

a simple and lightweight structure suitable for small-scale mobility applications.
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) However, reliance on ambient air for cooling often causes local hotspots and
Revised 4 November, 2025 . . . - )
Accepted 10 November, 2025  temperature non-uniformities, reducing performance and durability.This study

investigates the surface temperature distribution of an air-cooled PEMFC using
sixteen sensors and compares two cooling configurations: distributed cooling
with dual small fans and centralized cooling with a single large fan. The small-fan
setup improved temperature uniformity and suppressed hotspots, while the
large-fan setup delivered approximately 5% higher output with 37% lower power
consumption. These findings provide insights into optimal fan configurations,
demonstrating trade-offs between thermal uniformity, reliability, and power per-
formance in air-cooled PEMFC system.

Key words : Air-Cooled PEMFC(Z-3 A 112Xt Maf{ & 2k o1 2 MX]), Cooling Performance
(‘42+ 4-5), Fan Configuration(H 714J), Multi-Temperature Sensor(Ct5 ¢
MIA), Temperature Distribution(2 = £1)
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Fig. 2. Fan configurations; (a) two small fan, (b) a large fan
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Table 1. Fuel cell stack specification

Parameter Value Unit
Number of cells 48 ea
Active Area 100 cm?
Rated power 2 kW
Rated current 70 A
Rated voltage 28.8 \'%
Max stack temperature 65 °C
Hydrogen pressure 0.45~0.55| bar

Fig. 3. Arrangement of 16-point thermocouples on PEMFC
stack surface
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Fig. 5. Surface temperature distribution of PEMFC stack with
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Fig. 6. Surface temperature distribution of PEMFC stack with

large fan configuration under different load current (a) 10 A,
(b) 30 A, (c) 50 A, (d) 70 A
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Table 2. Comparison of stack surface temperature character-
istics with fan configuration and load current

Average Standard Max-min
s temperature
temperature | deviation difference
(T) [ C] (GT) [ C] (AT) [oc]
10 A 28.04 0.88 2.87
30 A 35.70 1.79 6.13
Small fan
50 A 40.28 2.70 9.60
70 A 40.74 3.69 11.04
10 A 29.78 0.90 3.41
30 A 38.77 2.05 7.25
Large fan
50 A 41.74 2.68 9.25
70 A 49.38 3.94 13.68
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