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|nvestigation on cooling of oxidizer
pump case during coast period

Zhang Zhongli
( Shaanxi Power Machine Design & Research Ingtitute, Xi’ an 710100, China)

Abstract: Thermal environment of the oxidizer pump case of a high attitude restartable pump fed
liquid rocket engine during coast period is studied in detail. Numerical analysis is used for
temperature coupling calculation of turbine case. Blow and dump cooling of the oxidizer pump are
proposed in this paper. Simulation tests and analysis indicate that dump cooling can meet restart
working condition of the engine and easily redlized in structure.
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Fig.l1 Schematic of oxidizer pump dump cooling system S0
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® : Fig.2 Predicted temperature of turbine and oxidizer
N,Oy4 N2O4 , pump case during coasting
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Fig.3 Temperature comparison of oxidizer

pump case during coasting
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Fig4 Temperature comparison of turbine case
during coasting
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Fig5 Energy andysis of oxidizer pump
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Tab.1 Predicted flow rate for blow and dump cooling
Dt /s 120 60 100 30 20 40 100 %) 40
DT,/(C/s) 0 0.1 0.2 0.3 0.2 0.1 0.05 0033 | 0025
DQ/W 0 | 1550 | 30096 | 4649 | 30096 | 15498 | 77.49 5114 | 3875
I, /(g's) 0 | 3371 | 80186 | 1331 | 80186 | 3371 | 14175 8.43 5.96
N2
m kg 0 | 2023 | 80186 | 3993 | 16037 | 1348 | 1418 0759 | 0238
M. /(g/s) 0 612 | 1456 | 2417 | 1456 6.12 257 1531 | 1066
He
m kg 0 | 0367 | 145 | 0725 | 0201 0245 | 0257 0138 | 0043
M0, /99 | o | 0374 | 0748 112 0.748 0374 | 0187 0123 | 0093
Nzo4
m, /g 0 220 74.8 34.0 15.0 15.0 187 11.0 37
Dt
3.2 N0, N2O4 r =4145Jg
N204 - ] N204 mN204 = Ql/r
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