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In-situ simultaneous measurement of heat flux and temperature
inside passive direct methanol fuel cell
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(MOE Key Laboratory of Enhanced Heat Transfer and Energy Conservation, and Beijing Key Laboratory of
Heat Transfer and Energy Conversion, College of Environmental and Energy Engineering ,

Beijing University of Technology, Beijing 100124, China)

Abstract: In order to study the relationship between heat transfer and mass transport in fuel cell, a micro
thin film heat flux sensor, which can simultaneously measure the temperature and heat flux inside the fuel
cell, has been designed and fabricated. The results show that the self-made sensor can detect the transient
temperature and heat flux on the surface of membrane electrode assembly (MEA) and the sensor is
slightly affect the performance of fuel cell. The simultaneous measurement indicates that the dynamic
response of temperature is slower than that of heat flux during the fuel cell discharge process. The heat
flux appears to be constantly changing with respect to temperature because of the variation of heat

conductivity coefficient of MEA and the effect of methanol crossover.
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Fig. 2 Arrangement of sensors on current collector plate
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Fig. 7 Dynamic response of heat flux
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