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Temperature model and fuzzy control for
the proton-exchange-membrane fuel cell
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Abstract: An effective temperature control is the key issue to the safe and efficient operation of the PEMFC’s(proton-
exchange-membrane fuel cell). The relation between the electrical power and thermal energy dynamic characteristics of a
PEMEFC are analyzed based on the mass-and-energy balance principle; from which a physical dynamic temperature model
for a PEMFC is developed. Based on this model together with the control experience, a 2-dimensional(2D) incremental
fuzzy controller with integrator is designed for controlling the PEMFC temperature. The developed temperature model
and the fuzzy controller are simulated and analyzed; the result shows that the model represents the PEMFC dynamic
characteristics appropriately, and the 2D incremental fuzzy controller with integrator maintains the PEMFC temperature

within the desired operation range with excellent robust ability in the real-time temperature control for PEMFC.
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fuzzy logic controller design)
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Fig. 1 A schematic diagram of the 2D incremental fuzzy
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Table 1 Fuzzy inference rules

e
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NB NM NS Z0O PS PM PB

NB PB PB PM PM PM ZO ZO
NM PB PB PM PS PS ZO NS
NS PM PM PS PS ZO NS NS
ZzZ00 PM PM PS ZO NS NM NM
PS PS PS ZO NS NS NM NM
PM PS ZO NS NS NM NB NB
PB ZO Z0 NM NM NM NB NB
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Fig. 6 Cooling water flux under the fuzzy controller
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Fig. 7 Controlled temperature dynamic process
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