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Abstract : The main objective of this work is to investigate the characteristics of a heat pump system for fuel cell
electric vehicle (FCEV). The present heat pump system adopts an electrically driven compressor running with R134a
and uses the heat from the fuef cell stack as the heat source for the exterior heat exchanger. The experimental work has
been done with various operating conditions such as different compressor speeds, fuel cell stack coolant temperatures
and flow rates. The heating capacity was measured to be from 4 to 10 kW at -20°C ambient temperature, and the outlet
temperature of interior heat exchanger was up to 70°C. After 30 seconds from start-up, the system reached a steady state
and the heating capacity of 6.8 kW was acquired, and after 90 seconds, the air outlet temperature of interior heat
exchanger became 35°C.

Key words': FCEV(Fuel Cell Electric Vehicle(d &3] #%x})), Heat pump system(3|EHIZ A]xe),
Electrically driven compressor(Zd-5-2] 3+ 71), Plate type heat exchanger(3 < w.347)), Multi flow interior Heat
exchanger(S8 B oH7-3 QW) G u3kr))

Nomenclature Subscripts
HX : heat exchanger comp  :compressor
T : temperature, °C int.hxr : interior heat exchanger
Q : heat Capacity, kW or kcal/h ext.hxr : exterior heat exchanger
w - work, kW or kcal/h int.ao  : interior heat exchanger air outlet
A% : flow rate, L/min
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Fig. 3 Proto type heat exchangers for FCEV A/C and H/P system

126 staxiExZsts|=27 H15A X33, 2007



A Study on Electronically Controlled R-134a Heat Pump System for a Fuel Cell Electric Vehicle (FCEV)

Table 1. Specifications of Proto types
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Fig. 4 Schematic diagram of experimental setup
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