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ABSTRACT

The proton exchange membrane fuel cell (PEMFC) is a potential energy powersource.
The cooling system is considerably important in PEMFC in order to enhance operation efficiency.
This research focuses on investigation of temperature and heat distribution inside PEMFC, stack
cell with the power of 50 W, 300 W, 500 W, 1 kW, 3 kW and 5 kW respectively using
computational fluid dynamics technique. The heat distribution behavior can be used as a guideline
in designing of cooling tubes within graphite plate for stack cell reaction area ranged from 25 to

300 cm2.

The comparison of experimental efficiency between fuel cell of with cooling system and
without cooling system was performed on 5 stack cells, 50 W with reaction area of 49 cm2. The
experimental showed that the maximum fuel cell operating temperature of cells stack PEMFC
were 83.50C in case of no cooling system operation. The operating temperature of stack cell was
obviously higher than the appropriated operating temperature, which is should be within range of
60 - 70 oC. Thus, cooling tubes must be employed. The cooling water tube were within bipolar
plate made of graphite having size of diameter 10 mm. Water is used as a cooling fluid with flow
rate ranges from 0.07 to 0.35 I/min. The results showed that PEMFC's output in case of with
cooling tubes the power density ranged from 1101.44, 1196.08, 1199.03 1197.50 and 1298.47
mW/cm2. The PEMFC output without cooling system is 982.09 mW/cm2. The result proof that
usage of cooling tubes could increase PEMFC characteristic of 50 W efficiency by 32.20% at

flow rate 0.07 1/min.



