Journal of the Korean Society of Marine Engineering, Vol. 40, No. 7 pp. 569~573, 2016 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
http://dx.doi.org/10.5916/jkosme.2016.40.7.569 Original Paper

(Received August 8, 2016 ; Revised September 12, 2016 ; Accepted September 21, 2016)

Availability of SOFC systems equipped with a recycled steam reforming fuel processor
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Abstract: Strengthened regulations for atmospheric emissions from ships have created a need for new and alternative power systems
that offer low emissions and high energy efficiency. Recently, new types of propulsion power systems, such as fuel cell systems
that use hydrogen as an energy source, have gained serious consideration in applications requiring emission control. The purpose of
this work is to certify the availability of solid oxide fuel cell (SOFC) systems equipped with recycled steam reforming fuel pro-
cessors, and to compare their performance with that of extra steam reforming systems. The results demonstrate that the recycled
steam reforming system has a slightly lower cell voltage and higher energy efficiency than the extra steam reforming system.
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Figure 1: Layout of SOFC system with recycled steam reforming
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Table 1: Setting Parameters for the lumped analysis

Electrical output (kW) 3000

Anode thickness (um) 200

Cathode thickness (11m) 2000
Electrolyte thickness (1m) 20
Limiting current density (A/m?) 9000
Inverter efficiency (%) 95
Reformer temperature effectiveness (%) 50
Recuperator2 temperature effectiveness (%) 78

Economizer gas outlet temperature (K) 423.15
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) (%) 4
Reformer pressure drop(fuel side) (%) 2
Recuperator]l pressure drop(air side) (%) 4
Recuperatorl pressure drop(gas side) (%) 2
Stack pressure drop(air side) (%) 6
Stack pressure drop(fuel side) (%) 6
Recuperator2 pressure drop(fuel side) (%) 2
Recuperator2 pressure drop(gas side) (%) 2
Combustor pressure drop(air side) (%) 2
Combustor pressure drop(fuel side) (%) 2
Mixer pressure drop (%) 2
Economizer pressure drop(gas side) (%) 2

Ambient temperature (K) 298.15
Ambient pressure (kPa) 101
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