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Performance Characteristics of the Thermal Management System
for Passenger Hydrogen Fuel Cell Vehicle
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Abstract The objective of this study is to investigate performance characteristics of the thermal management
system for passenger hydrogen fuel cell vehicle under various operating conditions. The thermal management
systems comprised of a stack cooling system, an electric device cooling system and an air conditioning system
for a passenger room were tested with driving conditions. As a result, in highway driving mode, the cooling
performance of the stack cooling system with air conditioning on condition was 28.8 % lower than that of the
air conditioning off condition. And cooling load of the electric cooling system in the city driving mode was
65.6% higher than that of the highway driving mode.
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(a) Test set-up of the cooling systems for the stack and
electric devices
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[Fig. 1] Schematic of the thermal management systems for
the hydrogen fuel cell vehicle
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[Table 1] Specifications of the tested system

Components

Specifications

Stack capacity of the fuel cell
vehicle (kW)

115

Motor capacity (kW)

110

Compressor
(RPM, kW)

Electric-driven / Scroll type
(max speed 8000 rev/min,
max 3 kW)

Condenser (mm, kW)

Fin-tube heat exchanger
(H*V*D : 564*471*12, 10
kW at 5 m/s)

Evaporator

Fin-tube heat exchanger
(H*V*D : 240%220*50, 5.5
kW at 3 m/s)

Expansion device

Thermostatic expansion
valve (TXV)

Refrigerant

R-134a

Working fluid

Air

Radiator for a stack
Size (mm)

Fin-tube heat exchanger
(H*V*D:626*675*36)

Radiator for an electric devices
Size (mm)

Fin-tube heat exchanger
(H*V*D:540%105*26)
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[Fig. 2] Coolant pressure drop characteristic with the flow
rate
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[Table 2] Test equipments and uncertainty of the experimental

parameters
Items Accuracy

Thermocouples 01T

(T-type)
Pressure gage .

+0.1

(Sensors, PI3H) %
Mass flow meter +0.15%,

(Coriolis type) Max 680 kg/h

Data logger
(Gantner)

E. Gate IP (V3)
(2.93W @ 12.06 V)

Flow rate for stack

radiator (LPM) 3 ~ 100 /fmin

Flow rate for radiator of the

electric devices (LPM) 20 ~ 60 [fmin

Q ,0 Q Cp(.(tm_ LDl{f) (1)

Qr = mr : (hr,in - hr,out) (2)
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Driving Mode : Highway, Driving 20 Min
Ambient Temp. : 30°C
AJC Operation : A/C Off
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[Fig. 3] Performance characteristic of the stack cooling
radiator during highway driving mode
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[Fig. 4] Performance characteristic of the electrical device
cooling radiator during highway driving mode
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