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Investigation on reason of overheating of

turbine housing in liquid rocket engine

ZHANG Zhong-li, ZHANG Meng-zheng, LI Fu-yun
{Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: The temperature variation of gas-generator exhausting shell and turbine's inlet-outlet
housing are analyzed during No. 001~003 hot test of liquid rocket engine (LRE). With unsteady heat
transfer methods, the temperature variation of turbine housing caused by the gas-generator working at

different flow rate and efficient in the 003 time hot test were simulated. The simulation result shows

that the overheating of turbine housing is because of too much high efficiency of gas-generator.
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Fig. 1 Measured temperature values of gas—generator
exhausting shell and turbine’s inlet—outlet housing in

No. 001 hot test of LRE
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Fig. 2 Measured temperature values of gas—generator
exhausting shell and turbine’s inlet-outlet housing in

No. 002 hot test of LRE
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Fig. 3 Measured temperature values of gas—generator

exhausting shell and turbine’s inlet-outlet housing

in No. 003 hot test of LRE
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Tab. 1 Values of gas—generator exhausting shell and

turbine’s inlet—outlet housing temperature

measured in each hot test of LRE
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Fig. 4 Temperature comparison of turbine housing

in No. 001~003 hot tests of LRE
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Fig. 5 Comparison of gas—generator exhausting shell

temperature measured in each hot test of LRE
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Fig. 6 Analytical model of turbine housing temperature
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Fig. 7 Calculated values of turbine housing temperature
when efficiency of gas—generator is different and flow

rate of gas—generator is adjusted
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Fig. 8 Calculated values of turbine housing temperature
at actual flow rate of gas—generator when efficiency of

gas—generator is different
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Tab. 2 Turbine housing temperature when gas—generator

efficient and flow rate are changed during hot test

C
U
qnd(kg*s™)
0.83 0.85 0.87
04729 720.0 737.4 754.6
0518 8 721.2 738.6 756.0
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Fig.9 Comparison of turbine housing measured temperature
when gas—generator efficiency is different and flow

rate of gas—generator is adjusted
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Fig. 10 Comparison of calculated temperature and measured

temperature of turbine housing when gas—generator

efficiency is different at hot—test flow flux
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