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Investigating the effect of the baffles in the cathode channel on the temperature
distribution of the polymer membrane fuel cell

A. R. Asadi Rad Department of Mechanical Engineering , University of Isfahan, Isfahan, Iran

E. Afshari Department of Mechanical Engineering , University of Isfahan, Isfahan, Iran

N. Jahantigh Department of Mechanical Engineering , University of Zabol, Zabol, Iran
Abstract

Heat management in the polymer membrane fuel cell is necessary to increase the rate of reactions, prevent the formation of hot
spots, and prevent the membrane from drying out. In the polymer membrane fuel cell, in the polymer membrane fuel cell, there is a
limitation in increasing and decreasing the temperature. The flow field affects the mass and heat transfer and consequently the
current density, and the proper design of the flow field leads to the improvement of the fuel cell performance. Parallel flow channels
with baffles can increase the transfer of reactants to the catalyst layer and reduces the maximum temperature, uniforms temperature
distribution and improve battery performance. In this article, the numerical, three-dimensional and two-phase modeling of the fuel
cell with channels along with baffles is discussed and its electrochemical and thermal performance is compared with the battery with
simple parallel channels. The results show that the addition of the baffles improves the mass transfer from the channels to the gas
diffusion layer and hence the reaction rate in the cell increases and leads to improved cell performance. Also, the presence of the
baftles causes the maximum temperature of the fuel cell to decrease by more than 1 Kelvin and the temperature distribution becomes
more uniform.

Keyword: Polymer membrane fuel cell, flow field, baffles, temperature, oxygen transport, pressure drop.
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——a—— Experimental Data [18]
Present Study
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