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Analysis on backflow problem during initial start-up process of

helium-driven pre-pressurized turbopump

SHI Zipeng, YANG Yonggiang, LYU Shunjin, WANG Fei, LI Cheng
(Xi’an Aerospace Propulsion Institute ,Xi’an 710100, China)

Abstract ; During the initial start-up process of the gas-driven pre-pressurized turbopump used in the
start-up system of a liquid rocket engine,the gas backflow phenomenon occurred and it caused the pre-
pressurized pump to be in the cavitation state , which was harmful to the control of engine start-up process.
According to the principle of the driving test system,the driving process was simulated by the MWorks
software. The Suter full-characteristic expression was adopted for the pre-pressurized pump. A simplified
mathematical model was established to describe the emptying and two-phase flow processes for the turbine
pipeline and the discharge pipeline. The results show that the backflow is caused by the liquid phase ac-
cumulation in the turbine pipeline, and the pressure drop of the two-phase flow is increased during the
emptying process,so that a large amount of helium enters the pump end through the structural gap. The
influence of backflow during the start-up process can be reduced by adjusting the structure gap or reduc-
ing the flow resistance of the discharge pipeline.
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Fig.1 System diagram and structure diagram

of pre-pressurized turbopump
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Fig.2 Variation of experimental data in driving test
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Fig.3 Comparison between simulated values and experimental

data of pre-pressurized pump characteristics
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