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sangseok@cnu.ac.kr Abstract >> When high-capacity proton exchange membrane fuel cell (PEMFC)

_ systems are applied to heavy-duty commercial vehicles, including 48-60-ton-
Ezzzzd ié“jlszggg . class vehicles, the heat load generated by the stack increases significantly be-
Accepted 23 July, 2026 cause of the high power demand. Consequently, conventional radiator systems

may not provide sufficient cooling performance. Insufficient cooling can accel-
erate performance degradation. In this study, two-fluid spray evaporative cooling
was experimentally investigated using a uniformly heated plate. The surface tem-
perature was measured using an infrared camera under independently con-
trolled air and water supply conditions. Compared with air-only cooling, two-fluid
spray cooling provided approximately twice the cooling performance and resulted
in a plate temperature approximately 6-9°C lower at the end of spraying, depend-
ing on the operating conditions.
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Fig. 1. Schematic diagram of the two-fluid spray cooling experimental apparatus
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Table 1. Main experimental conditions

Parameter Condition
Initial plate temperature 70 £ 1°C
Spray-water temperature 20 £ 1°C
Nozzle-to-plate distance, (L) 02 m
Air supply pressure 0.25 ~ 1.0 bar
Plate-front air velocity 34~63 m/s
Total water spray mass 2g 3¢
Duty cycle 12%, 20%
Total observation time 100 s
Continuous: Continuous
spray for 10 s
Spray mode -
Intermittent: 1 s spray /
3 s pause X 10 cycles
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Fig. 3. Measured air velocities at the nozzle front and heat-
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