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Operation Strategy of Pressurized Solid Oxide Fuel Cell System Fueled
by Ammonia
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TCorresponding author :
ygbae@kimm.re.kr Abstract >> This study models a pressurized ammonia-fueled solid oxide fuel cell

_ (SOFC) system for co-production of electricity and hydrogen. A steady-state mod-
gz‘v:ies';’zd ig Zifgggégg;é)% el was built in Ebsilon®. Raising pressure from 2 to 10 bar increased SOFC power
Accepted 15 October, 2025 by 8.2% but sharply raised blower demand, lowering net electrical efficiency,

while hydrogen efficiency rose from 29.9% to 40.1%. Adding a expander recov-
ered work from the hot cathode exhaust, boosting electrical efficiency by 5-7%p
and raising combined efficiency to 68.9% at 6-7 bar. Because storage and com-
pression benefits were not included, actual high-pressure gains are expected to
be larger, providing guidance for pressurized ammonia-SOFC system design.

Key words : Ammonia(% 2 L|ot), SOFC( | AS}E S & M X|), Pressurized operation
(71 &H), SOFC system(SOFC A| AEl), Efficiency(2&)
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Fig. 1. Experimental validation and parameter fitting of the
SOFC stack model

Table 1. Operating parameters of the SOFC stack

Parameter Unit
Gas composition NH; -
Fuel utilization 0.6 -
Stack temperature 750 °C
Stack outlet-inlet temp. 80 °C
Current density 3000 A'm?
Anode pressure drop 30 mbar
Cathode pressure drop 30 mbar
Active area 84 cm?
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Fig. 2. System layout of the pressurized ammonia SOFC
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Table 2. Operating parameters of the SOFC system

RIISIS IRIX| AAE S T2t

Parameter Unit
Operating pressure 2-10 bar
Blower isentropic eff. 80 %
Blower mechanical eff. 96 %
Compressor pressure ratio <32 -
Pump isentropic eff. 80 %
Pump mechanical eff. 96 %
DC/AC inverter eff. 92 %

Heat exchanger AP 20 mbar
Burner temperature 850 °C
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Fig. 3. SOFC stack power at elevated pressure
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