Uist&tl=Sotal 2006t St =2 HEU S =28 pp.885~890

06—-5-141

A2 gt Akl BE 1A A3E ARAA/FFAEHY
solnel= Az A 45 HA

i 4 7,4 5 A
‘Qabrhsra sk, “Qstdleti 7| F e

Design Performance Analysis of Solid Oxide Fuel Cell/Gas Turbine Hybrid Systems
for Various Gas Turbine Pressure Ratios

Sung Ku Park, Tong Seop Kim
Graduate School, Inha University, Incheon 402-751, Korea
#Department of Mechanical Engineering, Inha University, Incheon 402-751, Korea

ABSTRACT : This study presents analysis results for the hybrid system combining solid
oxide fuel cell and gas turbine. Two different system.layouts(an ambient pressure system
and pressurized system) are considered and their design performance are comparatively
investigated taking into account critical design factor. the most critical parameter such as
turbine inlet temperature, gas turbine pressure ratio, temperature difference at the fuel
cell and fuel cell operating temperature are considered as design constraints. Performance
variations according to system layout and design parameters are examined in energetic
view point.
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Fig.1 SOFC/GT hybrid systems layouts.
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Table.l System design parameters

PR range 3.5~10.5
Compressor effciency 78%
Turbine efficieny 85%
Recuperator efficiency <83%
Machaniacal Efficiency 96%
Generator efficiency 93%
FCT range 700~1000°C
ur 0.7

SCR 3
Conversion efficiency 93%

Air mass flow rate 1kg/s
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(b) Pressurized system

Fig. 2 Efficiency and turbine inlet temperature of designs without additional fuel and air

supplied
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Fig. 3 Design performance of the ambient pressure system with additional fuel and air supplied

(TIT 850°C)
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Fig. 4 Design performance of the pressurized system with additional fuel and air supplied (TIT

850°C)
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