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Thermal Management System for Fuel Cell Vehicles
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Since the cooling system parts of the fuel cell stack, which is the power generation part of the fuel
cell automobile, have different requirements from the conventional engine cooling, Our Company has
developed the exclusive parts. Temperature control is important in order to draw out the performance
of the fuel cell stack, and this paper mainly introduces the technical features of electric water pump
and electric water valve adopted in MIRAI of TOYOTA MOTOR. This paper also introduces waste heat
utilization air conditioning system aiming at improvement of winter fuel consumption adopted in MIRAI.
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Fig.1 System structure of fuel cell vehicle “MIRAI"
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Fig.2 Cooling System Components of fuel cell vehicle “MIRAI"
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Fig.3 Pump characteristics

Table1 Water Pump Characteristics

Max Flow 165
(L/min) (AP 165kPa)
Water Pressure 300
resistance (kPa-G)
Power-supply Voltage 244

(V) *Inverter Input

Operating Water
Temperature (°C)

-30 ~ 95
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Fig. 4 Water pump structure
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Table 2 Water Control Valve Characteristics

0-100% Response 7
Time(s)
Internal Leakage <0.1
(L/min)
Water Pressure 300
Resistance (kPa-G)
Pressure Drop (kPa) <31

Stepping Motor

Gear

to Radiator to Bypass

Packing
Controller

from FC Stack

Fig.5 Water control valve structure
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Fig. 9 System operation image
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