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An Experimental Study on the Performance of PEMFC Stack Depending on
Operating Conditions

Ji-Hong Lee* - Myeong-Yong Lee* + Sang-Seok Lee* - [I-Sang Nam#** and Do-Hyung LeeT

Abstract : The energy depletion and the environmental pollution like global warming are
worldwide  issues. For  correcting  these  problems  there are  many studies  on
new-renewable energy in Korea. A kind of new-renewable energy, PEMFC(Proton
Exchange Membrane Fuel Cell) is a low temperature fuell cell and there are some cases
of small craft or submarine adopted PEMFC system in maritime. PEMFC’s performance
is affected the operating conditions. Finding optimum operating conditions must be
performed before adopting PEMFC to system. So in this study, we experiment about
various operating conditions to apply 150W PEMFC stack for a model boat. And through
the results, we find optimum operating conditions and study an effect of operating
conditions to PEMFC.

Key words : Experiment(2 %), PEMFC(ALEAFA | A A 7 A X)), Performance(A%), Operating

conditions(F- A 3%371)
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Fig. 1 Schematic drawing of the PEMFC experimental system
(TC: Temperature Controller, FM: Flow Meter, V: Solenoid Valve)
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Table 1 Measurement range and accuracy of
measurement device

Measurement

. Measurement range and accuracy
device

Current range: 0 A - 132 A
Accuracy : £0.2 % of full scale
Voltage range : 0 V - 150 V
Accuracy : £0.2 % of full scale
<Anode>

Full scale : 20 {¢/min

Mass flow Accuracy : +1 % of full scale
controller <Cathode>

Full scale : 100 £/min
Accuracy : +2 % of full scale
T-Type Range : -200°C~350C
thermocouple | Accuracy : 0.5 C
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Table 2 Operating conditions(Various Stoichiometry)

Hydrogen Air
Ay Flowrate AL Flowrate
: (¢/min) A (¢/min)
Casel 1.0 44
Case2 1.0 1.83 1.5 6.5
Case3 2.0 8.7
Cased 1.0 44
Case5 12 2.20 1.5 6.5
Case6 2.0 8.7
Case7 1.0 44
Case8 1.4 2.56 15 6.5
Case9 2.0 8.7
Casel0 1.0 44
Casel 1.6 293 15 6.5
Casel2 2.0 8.7
Casel3 1.0 44
Caseld | 1.8 3.30 1.5 6.5
Casel5 2.0 8.7
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