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Abstract

This study is concerned with radial turbine design and performance improvement of a turbo generator system, which is used for
maximizing performance of a 250kW MCFC fuel cell system. A preliminary design of a radial turbine has been performed
under the thermodynamic and fluid-dynamic conditions determined by a cycle analysis of the MCFC BOP system. Basic
demensions are determined by a meanline analysis and calculation of radial variation at the exit of the turbine. The turbine
impeller is designed and modified by iterative processes of three dimensional flow analysis.
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Fig. 1 configuration of MCFC Power generation system
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Table 1 Design Specifications

Contents Specifications
T 1,023 [K]
ETEE 902 [K]
4744 200 [kPal
749 110 [kPa]
sl 1.82 [-]
AFHZF 0.3 [kg/sec]
HulEy 40 [kW]
A5 50,000 [rpm]
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Table 2 Design parameters of radial turbine

AARSE A
49&+7 75.0 [deg]
94 +4% 152.6 [mm]
TAESTFIBAT 36.6 [mm]
TYETHAA 91.6 [mm]
YT 11.7 [mm]
E7HY 113.4 [kPal
ET32E 902.1 [K]
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Fig. 2 three dimensional turbine impeller shape
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Fig. 3 surface pressure distribution at 50% span

Fig. 4 total pressure contour at 50% span
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Fig. 5 off-design performance(total efficiency)
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Fig. 6 off-design performance(mass flow rate)
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