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Simulation and analysis of temperature of aviation
engine fuel system based on Flowmaster software
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Abstract: In order to study temperature rise of the fuel system under constant and varia-
ble speeds, based on the Flowmaster software and the Daqing RP-3, the aeroengine fuel sys-
tem simulation model was established, the temperature simulation of engine was carried out,
and experiment and simulation results were compared to verify the accuracy. Results showed
that: the performance curve of components led to the calculation error. The maximum tem-
perature was in the front of the main combustion chamber, up to 145 C in some working ca-
ses, which could affect the safety of aeroengine, so the temperature of fuel must be con-

trolled. The measure of taking fuel returning to the aircraft was useful. The temperature
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could not immediately achieve steady when the mass flow was instantly changed. With the

rise of main combustion chamber flow, the fuel temperature declined when the returning

mass flow was Okg/s and the centrifugal pump efficiency under different working conditions

was equal. The temperature also achieved steady when mass flow was at a steady state. The

calculation method of fuel temperature and fuel pump is proposed for the one-dimensional

simulation further research of aviation engine system level.
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aviation engine fuel system; temperature simulation; Flowmaster software;

return fuel to the aircraft; fuel temperature
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Table 2 Parameters of different working states

T g5
ZH
1 2 3 4 5 6 7 8
F R pe A R =/ (kg/hD 7000 2100 1500 650 1200 5000 9000 9000
R = i/ (kg/h) 7000 27000 30000
F ARG mh i A/ (kg/h) 300 300 300 200 300 300 300 300
oy &5 el i/ (kg/h) 700 700 500 500 500 700 1000 1000
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] Wi 1519 7= AR B kW 5 5 2 1 2 5 5 5
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Table 3 Fuel temperature of measuring point C
T G5 S5 4 B4 4R it 22
1 112 112. 809 0. 809
2 106. 2 100. 038 —6.162
3 129.5 123. 446 —6. 054
4 130. 4 131. 924 1.524
5 122.6 120. 162 —2.438
6 120 120. 137 0.137
7 101.73 101. 194 —0.536
8 102. 4 100. 502 —1.898
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Table 4 Combination working state 4-3-1-4

T OG> A 3/ 6 i) /s
4 67 0~20
3 84 25~45
1 100 50~70
4 67 80~100
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