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Operation Performance of a Polymer Electrolyte Fuel Cell
Cogeneration System for Residential Application

WY. Lee'+, KS. Jeong~, SP. Yu-, SK. Um+, and C.S. Kim-
*Fuel Cell Research Center Korea Institute Energy Research, **HyunDai Motor

ABSTRACT

Fuel cell systems(FCS) have a financial and environmental advantage by ' providing
electricity at a high efficiency and useful heat. For use in a residence, a polymer electrolyte
fuel cell system(PEFCS) with a battery pack and a hot water storage tank has been modelled
and simulated. The system is operated without connection to grid line. Its electric conversion
efficiency and heat recovery performance are highly dependent on operation strategies and also
on the seasonal thermal and electric load pattern. The output of the fuel cell is controlled
stepwise as a function of the state of the battery and/or the storage water tank. In this study
various operation strategies for cogeneration fuel cell systems are investigated. Average fuel
saving rates at different seasons are calculated to find proper load management strategy. The
scheme can be used to determine the optimal operating strategies of PEFCS for residential and
building applications.

FRIIESL0 : Polymer Electrolyte Fuel Cell(x ¥ A} 5 A A]), Operation Strategy(> 7 %)
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Fig. 1 Fuel cell cogeneration system.

7rans. of the Korean Hydrogen and New Energy Society (2005.12), Vol. 16(4) 365



o -E

1
A}ZHHour)

21

Fig. 2 Energy use in the Spring(Fall) for a single
family residence.
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Fig. 3 Schematic of the fuel cell cogeneration
system.
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Table 2 Operating strategy for the thermal energy
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Table 3 Operating Strategy for the fuel cell system
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Table 6 Operating Strategy for the fuel cell system
Depending SoC and T(case 7).

d&s Hln

i
or

Table 7 Efficiency and energy saving rate for
different operating strategies(%).
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Table 8 Fuel Cell Performance for different operating
strategies in the Spring(Fall).
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