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Research on ultra-low-specific-speed
rotation pump for upper stage engine

Zhang Cuiru, Bai dong’ an, Guo Wei
( Shaanxi Power Machine Design and Research Ingtitute, Xi’ an 710100, China)

Abstract: This paper discussed the design ideas and methods of an ultra-low-specific-speed
rotation pump with high performance. The inner-flow field and the outer characteristics of the pump
are computed and analyzed. The result shows that the rotation pump can attain better performance by
using the design methods with large mass flow. The whole inner flow fields of the rotation pump are
computed and analyzed by using the FLUENT software, and the performance characteristics of the
pump are also predicted. The hydraulic tests of the rotation pump were carried out, and experiment
results indicate that the test data are in agreement with the theoretical prediction. There is no “hump”
in the testing head-flow curve. Above all, the design of the high-speed ultra-low-specific-speed
rotation pump is successful, it can be referenced for the same kind of pump in the future.
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Fig.l Sketch map of the ultra-low-specific-speed

rotation pump performance
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Fig.2 Curve of theimpeller and its performance
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Fig.3 Principle sketch of increasing the flow rate
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Fig.5 Curve of the oxidizer pump performance
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Fig.6 Curve of the fud pump performance
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