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Study on Applicability of Solid Oxide Fuel Cell for Aero-Propulsion System
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Abstract: The SOFC motor jet engine system is more efficient than the existing system, but in the previous calculation, it was
assumed that the power generation amount of SOFC changed linearly with the length of SOFC. In this study, we analyze by
model calculation considering the temperature change of SOFC electrode, and discuss the effect of the length of SOFC on
engine thermal efficiency. As a result, the relationship between SOFC length and SOFC power generation showed an
exponential trend. It was found that the temperature change in the electrode affects the engine efficiency.
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Figure 1. System diagram of SOFC motor jet engine.
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Figure 2. SOFC model.
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Table 1. Calculation conditions.

Analysis method Fluent Formula model
Fuel volume flow rate 0.1 0.1,0.19,0.28
el [MA/s]
Air composition 02:21 N2:79
[%omol]
Cell voltage V [V] 0.7
Inlet temperature 1123
Teote [K]

Table 2. Engine conditions.

Engine diameter D [m]
Flight altitude H [m] 0
Inlet flow rate i [kg/s] 12
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Figure 3. Comparison with theoretical model.
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Figure 4. Relationship between Lsotc and Esofc.
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Figure 5. Relationship between Lsorc and #en.
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