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Abstract: To respond to the current strategic demand for low-carbon and energy conservation in
the energy power field and promote the commercialization of solid oxide fuel cell (SOFC), a
SOFC-engine hybrid system is put forward by taking NH;, H, and natural gas as fuels and using
the cascade utilization technology of residual heat from tail gas. First, the mathematical model of
the hybrid system is established and verified. Then, the thermodynamic analysis of the system
model is carried out to explore and analyze the influence of key parameters on system performance
in the application of different zero-carbon or low-carbon fuels. The results show that the increase
of fuel flow rate has no obvious effect on system efficiency; the efficiency of both SOFC and en-
gine modules reach the best when H, is used as the fuel, and the overall system efficiency a-
chieves the highest, up to 81.96% , when NH; is used as the fuel; the most optimal overall sys-
tem efficiency can be achieved when the equivalent ratio is kept at 1; the overall system efficiency

increases with the decrease of the steam-fuel ratio from 0. 8 to 0. 2, but the too low steam-fuel ra-
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tio will still lead to poor system economy. Under ideal conditions, considering the coupling be-

tween the SOFC device and engine module, the SOFC operating temperature should be main-

tained at 600—650 ‘C when the system is applied to power mechanical devices.

Keywords: fuel cell; engine; zero-carbon fuel; low-carbon fuel; thermodynamic analysis
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engine at rated operating condition
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