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Simulation and experimental study on start-up performance of

turbopump in high altitude liquid rocket engine

FU Yu,WANG Weiguang, LI Yu,XU Kaifu
(Xi’ an Aerospace Propulsion Institute,Xi’ an 710100, China)

Abstract ; For the turbopump in liquid rocket engine, a simulation program was compiled to analyze

its start-up process based on the theoretical analysis. Moreover, an experimental rig for the start-up per-

formance of turbopump was built and the turbopump in a certain type of engine was tested for verifica-

tion. The simulation results show that the model meets the study requirements of the start-up process. The

experimental results show that the experimental scheme is suitable for the performance study of turbopump

start-up, and can be used in the investigation of turbine, pump, mechanical seal, bearing and other im-

portant components.
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Fig.1 Test diagram of turbopump start-up performance
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Fig.2 Schematic diagram of inlet and outlet
velocity for impact turbine blade
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Fig.3 Turbopump speed for different initial bottle pressures

4x10'p
==k
¢§;§Z :gf%ié
~ 3x10°F =
=
g
= 2x10°f .
g — = SRR L
® —o— AR 10%
& —v— RA T A20%
Ix10°F —a— SRR INL0%
—o— SR A N20%
O 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

B4 REREEESMERTL L
Fig.4 Turbopump speed for different bottle volumes
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Fig.5 Turbopump speed for different flow areas of inlet valve
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Fig.6 Pressure comparison between nozzle

inlet and cartridge starter cavity
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Fig.7 Comparison of turbopump rotation speeds
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