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Model Based Hardware In the Loop Simulation of Thermal Management
System for Performance Analysis of Proton Exchange Membrane Fuel Cell
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Abstract >> A thermal management system of a proton exchange membrane fuel cell is taken charge of controlling
the temperature of fuel cell stack by rejection of electrochemically reacted heat. Two major components of thermal
management system are heat exchanger and pump which determines required amount of heat. Since the performance
and durability of PEMFC system is sensitive to the operating temperature and temperature distribution inside the
stack, it is necessary to control the thermal management system properly under guidance of operating strategy.
The control study of the thermal management system is able to be boosted up with hardware in the loop simulation
which directly connects the plant simulation with real hardware components. In this study, the plant simulation
of fuel cell stack has been developed and the simulation model is connected with virtual data acquisition system.
And HIL simulator has been developed to control the coolant supply system for the study of PEMFC thermal
management system. The virtual data acquisition system and the HIL simulator are developed under LabVIEW™
Platform and the Simulation interface toolkit integrates the fuel cell plant simulator with the virtual DAQ display
and HIL simulator.
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Nomenclature J : current density, A/cm’

T : temperature, K

D : diffusivity, cm’/s m : mass flow rate, kg/s

F : faraday's constant, C/mole h  : heat transfer coefficient, W/m’s
A water content
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Fig. 1 Experimental results of valve opening ratio and mass
flow rate in terms of input voltage
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