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Numerical study on the thermal performance characteristics
of the stack system for FCEV
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Abstract The objective of this study is to numerically investigate the heat transfer rate for evaluating the thermal
performances of the stack thermal system using the commercial software. In order to perform this, the cooling
performances of the stack system for fuel cell electric vehicle were tested under both driving road conditions including
the general driving road and uphill driving road and operating conditions with and without of the air conditioning
system. The heat transfer rate of the stack radiator for the stack system was increased with the increase of the inlet
air flow velocity. The heat transfer rate of the stack radiator increased by 105.3% at the coolant flow rate of 20 l/min
and 221.3% at the coolant flow rate of 120 I/min with the increase of the air flow velocity from 2 m/s to 10 m/s.
9.45 C of inlet coolant temperature of the stack radiator at the severe driving condition of the slope of 8% and
velocity of 50 km/h showed higher 85.3% than 5.1 C of inlet coolant temperature at the general driving condition
of the slope of 0% and velocity of 120 km/h. In addition, as the fuel cell electric vehicle with the air conditioning
system operation was driving under severe uphill driving condition, the radiator coolant temperature for a stable stack
operation could be exceeded over 70 C.
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Fig. 1. Numerical model of the stack thermal management
system
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Fig. 2. Configurations of the stack radiator
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Fig. 3. Performance characteristics curve of the stack
radiator fan
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Table 1. Numerical analysis conditions

Parameters T1 T2 T3 T4
Driving velocity (km/h) 50 120 50 120
Outdoor temperature (C) 35 35 35 35
Stack Q (kW) 24 27 24 27
radiator m (Umin) 120 120 120 120
Driving road slope (%) 8 0 8 0
Air conditioner Off Off On On
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Fig. 4. Heat transfer rate of the stack radiator
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