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Performance Analysis of Gasoline Fueled Marine Solid Oxide Fuel Cell System
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Abstract: The strengthened regulations for atmospheric emissions from ships have caused a necessity of
new, alternative power system in ships for the low pollutant emissions and the high energy efficiency.
Recently, new kinds of propulsion power system such as fuel cell system, which use hydrogen as an
energy source, have been sincerely considered. The purpose of this work is to predict the performance of
gasoline fueled SOFC system and to analyze the influence of operating temperature, current density, S/C,
and H. utilization ratio. The results are compared with the methane fueled system. The results show that
the cell voltage and O, utilization ratio are major factors on the performance of system and the gasoline
fueled SOFC system have lower efficiency than the methane fueled system.

Key words: Ship power system, Solid oxide fuel cell, System performance analysis, Gasoline
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Table 1: Setting Parameters for the lumped analysis.

Electrical output (kW) 3000
Anode thickness (um) 200
Cathode thickness (um) 2000
Electrolyte thickness (um) 20
Limiting current density (A/m?) 9000
Inverter efficiency (%) 95
Reformer temperature effectiveness (%) 10
Economizer gas outlet temperature (K) 473.15
Steaming pressure (kPa) 700
Air blower adiabatic efficiency (%) 75
Air blower mechanical efficiency (%) 90
Air blower motor efficiency (%) 95
Fuel feeder adiabatic efficiency (%) 75
Fuel feeder mechanical efficiency (%) 90
Fuel feeder motor efficiency (%) 95
Reformer pressure drop(air side) (%) 2
Reformer pressure drop(fuel side) (%) 2
Stack pressure drop(air side) (%) 6
Stack pressure drop(fuel side) (%) 6
Recuperator pressure drop(air side) (%) 6
Recuperator pressure drop(gas side) (%) 2
Combustor pressure drop(air side) (%) 2
Combustor pressure drop(fuel side) (%) 4
Mixer pressure drop (%) 2
Vaporizer pressure drop(Fuel side) (%) 2
Vaporizer pressure drop(Gas side) (%) 2
Economizer pressure drop(gas side) (%) 2
Ambient temperature (K) 298.15
Ambient pressure (kPa) 101
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Figure 2: Equilibrium composition and conversion
rate for gasoline steam reforming
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