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Abstract

Heat management of fuel cell is necessary to miaittkee cell temperature in an appropriate tempegatange (60-8€) and to
make a uniform temperature distribution in the,deticause the temperature control has a significapéact on the performance,
efficiency and life cycle of a polymer membranelfuell. One of the passive cooling methods is te plsase change process. The
heat pipe facilitates a uniform temperature contfathe cell without consumption of electric power.this paper, a heat pipe for
cooling a low-power 200-watt fuel cell is proposeadd the two-phase and transient flow of a heat piiph water as working fluid
is modeled. In order to investigate the performanfcihe heat pipe, the volume of fluid model and gorous medium model have
been used. Simultaneous modeling of evaporationcandensation processes in the heat pipe is pegftbumsing a user defined
function in the ANSYS Fluent software. There isomd agreement between the experimental data amtesent numerical model,
and it is concluded that the volume of fluid moesuitable for simulation of the complex phenomanthe heat pipe. The results
show that utilization of thermal pipe leads to ntaiim the temperature of the evaporator section9&g,8vhich is equal to the
temperature of the bipolar plates of the cell, @nsl in the appropriate range of the operatinggerature. In fact, the heat pipe is
able to dissipate the heat of the cell properly amdmaintain a relatively uniform temperature disition inside the cell,
simultaneously. The low values calculated for tigrmal resistance of the heat pipe indicate anamgment in the performance of
the fuel cell cooling system.

Keywords: Polymer electrolyte membrane fuel cell, Heat P@egling, Volume of the fluid (VOF) model
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2 User Defined Function (UDF)
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