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khu3603@sch.ac.kr Abstract >> Solid oxide fuel cell (SOFC) generates electricity through electrochemi-

cally converting chemical energy using ammonia as fuel at high temperature.

Rec_eived 24 January, 2025 SOFC using ammonia as a fuels can be largely divided into autothermal reform-
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Accepted 7 April, 2025 ing SOFC (ATR-SOFC) and direct ammonia SOFC (DA-SOFC) systems. The ATR-
SOFC system reforms ammonia externally before supplying it to the fuel cell,
whereas, DA-SOFC system directly uses ammonia in the fuel cell. This study pro-
posed a new DA-SOFC system and analyzed its energy efficiency, economic feasi-
bility, and environmental impact. The energy efficiency of the DA-SOFC system
was improved by approximately 7.27% compared to the ATR-SOFC. In addition,
the DA-SOFC system reduced investment costs and CO, emissions by 35.5% and
96.9% respectively, compared to ATR-SOFC system. This study can provide val-
uable insights for stakeholders considering distributed power generation using
ammonia as fuel and can serve as foundational data for future research.
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Table 1. Assumptions of proposed process'?

Equipment Description Value
SOFC  Number of cells variable
Fuel utilization factor (%) 85
Anode inlet temperature (°C) 600
Cathode inlet temperature (°C) 600
Anode outlet temperature (°C) 650
Cathode outlet temperature (°C) 650
Operating temperature (°C) 600-650
Operating pressure (bar) 1.35
Inverter efficiency (%) 95
Blowers  Isentropic efficiency (%) 50
Mechanical efficiency (%) 90
Heat Heat loss (%) 3
exchangers \faximum possible effectiveness (%) 90
Surrounding Temperature (°C) 25
environment pregqyre (bar) 1
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Table 2. Assumptions for economic analysis®

Item Value
Plant lifetime 20 years
Interest rate 7%
Depreciation Straight line
Operation period 8,000 h/year
Ammonia cost 300$/ton
Plant capacity 300 kWh
Electricity 0.06$/kWh

Maintenance cost 3% of annualized capital cost

Operating charges 15% of operating labor cost

Plant overhead 25% of labor and maintenance cost
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