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Abstract: A simulation model of the solid oxide fuel cells-gas turbine (SOFC-GT) hybrid power
system on the basis of direct ammonia fuel was established, to developed an efficient power generation
system with a high power-mass ratio optimized by architecture, and studied the effects of fuel utilization
and system fuel allocation on system power allocation, mass of various subcomponents, and energy losses.
Then, the performance of the established SOFC-GT hybrid system was evaluated by changing parameters
such as the compressor pressure ratio, fuel flow rate and air flow rate. The power-mass ratio analysis of the
system was also carried out under the optimal performance condition. The simulation results showed that,
the net power generation efficiency of the system can reach 56.85%, and the exergy efficiency can reach
50.71% at the design conditions. Meanwhile, the net power generation and the power-mass ratio reached
213 kW and 0.730 3 kW/kg, respectively. So, this result can meet the power-mass ratio standard given by
the Pacific Northwest National Laboratory (PNNL) for the SOFC-GT hybrid system used in the aerospace

field. Finally, the application of the system on commercial aircraft as both main power system and
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auxiliary power unit was discussed, and the designed SOFC-GT hybrid system showed good aviation

application prospects.

Keywords: DA-SOFC; solid oxide fuel cells-gas turbine; hybrid system; system efficiency;

power-mass ratio; aviation power
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Fig. 1 Schematic diagram of SOFC-GT hybrid system
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Fig.2 Voltammetric diagram of the fuel cell stack
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5 1519.00 268.1 21.690
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10 298.15 293.8 0.7116
11 298.15 293.8 0.474 4
12 1003.00 285.0 0.7116
13 1273.00 276.4 1.423
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Table 5 Mole fraction at each operating point
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1 0 0 21.0 79.0 0
2 0 0 21.0 79.0 0
3 0 0 21.0 79.0 0
4 0 0 19.3 80.7 0
5 0 0 15.5 76.3 8.2
6 0 0 15.5 76.3 8.2
7 0 0 15.5 76.3 8.2
8 0 0 15.5 76.3 8.2
9 100 0 0 0 0
10 100 0 0 0 0
11 100 0 0 0 0
12 100 0 0 0 0
13 0 16.1 0 25 58.9
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Table 6 Performance comparison of the SOFC-GT

hybrid system
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Table 7 Performance comparison of the SOFC-GT
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