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Development of the 1kW Class Regenerative Fuel Cell for Ground
Simulator of Regeneration Electric Power System

Hyung Mo Kim, Cheol Nam Yang, Byung Sun Hong and Young Il Park
Key Words: Regenerative Fuel Cell(F1 8% <8 AX)), Stack(>=H), PEM(ZE A4 3] 3)
Abstract

The PEM type regenerative fuel cellRFC) for the ground simulator of the regeneration electric
power system has been designed, manufactured, and tested. In this paper, the designing and
manufacturing procedures of the RFC were presented. Also, the performance test results were showed
briefly. The RFC consists of PEM type stack, humidifier, pressure and flow control valve, storage
tanks, pump and controller. The performance tests were carried out with stack and system performance
tests. The performance targets are more than 50% stack efficiency, 1.5kW stack power, less 400W
parasitic power in design condition. Most of the performances required are satisfied.
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Fig. 1 Concept of Solar-RFC electric power
system
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Fig. 2 Schematic of stack in system
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Table 1 Stack design specification
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Table 2 Stack operation mode

Description Specification Idle [ Min. | Design |Peak

Number of cells 15 Cell voltage[V] 0.82] 0.8 0.7 0.6

Active area 300cn Current density[A/ar] | 0.11]0.12| 0.5 1.0

Dimension(mm) W260xH395xD200 Stack voltage{V] 123120 105 |[9.0
Weight 42kg stack power[W] 400 | 432 [ 1575 (2700

Fuel Hydrogen 99.99%(dry base) Parasite power[W] | 400 | 400 | 400 | 400
Oxidant Oxygen 99.99%(dry base) Net output power[W] | 0 | 32 1175|2300

Coolant De-ionized water (<10 us)
P a—" BT Gesm s, S, 3
3

56%

Hp vent
12w

0.05%
43.95%

Fig. 3 Sankey diagram
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(1) James Larminie and Andrew Dicks, 2001,
Cell Systems Explained.”
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