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Comparative Performance Analysis of Small Pressurized Fuel Cell/ Gas
Turbine Hybrid Systems

Sung Ku Park, Byung June You, Tong Seop Kim, Jeong L. Sohn and Kook Young Ahn

Key Words: PEMFC(aLiEAtd sl d A=A A]), SOFC(aLA|LEsHE 15 7]), Gas Turbine(7}2~F]
1), Hybrid System(&}o]H.2]= A]~Hl) Pressurized System(7}%3& A2, Internal
Reforming(W -7 2), External reforming(&]%-7H &)

Abstract

Design performances of the fuel cell / gas turbine hybrid power generation systems based on two
different fuel cells (PEMFC, SOFC) have been comparatively analyzed. In each system, the fuel cell
operates at an elevated pressure corresponding to the compressed air pressure of the gas turbine. Both
internally and externally reformed systems were analyzed for the SOFC hybrid system. Component
design parameters of 10kW class small systems are assumed. For all hybrid systems, increasing the
turbine inlet temperature increases the power portion of the gas turbine. With increasing the turbine
inlet temperature, system efficiency decreases in the PEMFC system and the internally reformed SOFC
system while that of the externally reformed SOFC system increases slightly. The internally reformed
SOFC hybrid system is predicted to exhibit the best system efficiency.
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Table 1 Design parameters of the fuel cell / gas turbine hybrid systems

Fuel Cell Gas Turbine
CIT / ECT PEMFC 65°C / 70°C Ambient Condition 15°C, latm
SOFC 800°C / 900°C Pressure Ratio 35

Utilazation factor 0.7 TIT range 700°C~850°C

Steam Carbon Ratio 3.0 Compressor efficiency 70%

Conversion efficiency 95% Turbine Efficiency 70%

Cell PEMFC 0.785V Recuperator effectiveness 70%

Voltage SOFC 0.758V Mechanical efficiency 99%

Current PEMFC 600mA/cm’ Generator efficiency 95%

Density SOFC 400mA/cm’
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