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A Study on Optimal Design and Operational Features
of a Stand—alone 500W PEMFC System

Se—Joon Park’, Min—Ho Ha’,

Jeong—Phil Yoon™,

*Dept. of Electrical & Electronics Eng. Dongshin Univ.,
w#xxDept. of Computer Electrical & Information, Nambu.ac.kr

Dongshin University, ***HKETEC Co. LTD.,

ABSTRACT

The international oil price now has been going up every
each day, about 120 USD per a gallon April 2008 , so that
most of countries in the world are concern of the the
shortage of petroleum and the development of new and
renewable energy resources. This paper presents optimal
design and operational features of stand—alone 500W
PEMFC(Proton Exchange Membrane Fuel Cell) system
which can be a substitute instead fossil fuel. The stack of
PEMFC is composed of 35 laminated graphites, and a unit
cell of the stack has electrical characteristics as below; 14W,
0.9V, 15A. The other components of BOP(Balance of Plant)
are composed of hydrogen and nitrogen tanks, regulators,
3way solenoid valves, mass flow meters, etc..
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Fig. 1 Conceptual fuel cell diagram and processes
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Fig. 2 Schematic dependence of output voltage and power
density on electrical current density from a

hydrogen fed PEM fuel cell

3. 500W HEMXAAH 74 & AF

Flux mater

Back Prassure
Requlstor

Back Pressure
Reguiator

DG Elacironic Load

Personal
Computer

7 3 PEMFC Al2E 27

THE
Fig. 3 Structure of PEMFC system

321

18 33 4= A8AA A

=< §lstel 793 PEMFC A2~
o] gt a9 Al Ao

]_
BEAEI ARAAA LY

o] AL ARQ FAEIY AkrET, kst F7)9]
Hxds 99 47t dgoleet WE, VAR ES S
MAZRWE, Farked S AlAsks AAWE, Stack,

HWE o= < 93t Back pressure #EHolE, &7 3
< Q% A=A, a8a ]*E“ T5S A% 7|EF FRAA
(BOP : Balance of Plant) % TAsIY. FHHeR A
SEAAA 2R 5T —roﬂ Aa HAE AFoEH ~H
Qtol] HolgleA REe FAvks B V|8 wESES A

a3,

Z4
A 3L ¢

(b) 5000 PEMFC stack
O3 3 5000 AZRTXIAARS| (a) T E (b) A
Fig. 3 500W PEMFC and stack
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Fig. 5 Voltage/Current output curve of the Fuel cell
system (1)
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Fig. 6 Voltage/Current output curve of the Fuel cell
system (2)
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Fig. 7 Inverter Voltage/Current output (500W)
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