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Development and Performance Estimation of the Experimental Setup of Motor Jet Engine Using SOFC
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Abstract : In SOFC motor jet engines which was driven at low-pressure conditions, it is necessary to raise the temperature of the

working gas in SOFC inlet. In this research, by setting up a pre-burner, the equipment raises the temperature of the gas required for
SOFC. The setup has SOFC simulator, because the output density etc. of SOFC which made in the laboratory are not enough to

incorporate in the experimental setup. SOFC-simulator simulates the reaction of SOFC, by air bleeding and by injecting N2, Hz, H,O

using mass flow controllers. The results of estimation, it was confirmed that the proposed experimental setup can run theoretically.
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Schematic drawing of experimental setup

Specs of equipments

Compressorl

Product name

ROTREX C8-8

Compressor type

Centrifugal

Drive efficiency

91 %

Max pressure ratio

2.23

Max air flow

0.065 kg/s

Motor

Product name

Trackstar T28 1/5%
Brushless Motor

Max power

7350 W
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Table 2  Calculational conditions of compressortl
Casel | Case2 | Case3 | Case4
Adiabatic
o 57 % 74 % 2% 71 %
efficiency
Pressure
] 1.10 1.45 1.80 2.15
ratio
Air flow 0.010 0.029 0.040 0.047
rate kals ka/s kals kgls
Table 3  Calculation results
Case 1 Case 2 Case 3 Case 4
Exhaust 24.0 82.1 123.3 154.7
speed m/s m/s m/s m/s
Thrust 0.242N | 2.40N 498 N 734N
Thermal
B 290% | 111% | 17.2% | 22.0%
efficiency
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Fig. 2 Compressor mapt! and operating line
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