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Influence of outlet parameters of inducer on performance of

high speed centrifugal pump
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Abstract: A high speed inducer-centrifugal pump of specific liquid propellant rocket engine has the
problem of low cavitation performance, and the liquid propellant rocket engine has special strict require-
ments on the pump cavitation performance, which directly affects the performance and reliability of the
engine. In order to obtain higher efficiency, the larger outlet angle of the inducer was selected according
to the conventional pump design experience. However, at this point ,the energy matching between inducer
and centrifugal impeller was not the best, so the better cavitation performance could not be obtained. After
the theoretical analysis, an improved scheme to reduce the outlet angle of the inducer was proposed, and
the flow field of the inducer-centrifugal pump was simulated numerically. The simulation and test results
show that the pump’ s cavitaion performance is greatly improved when the outlet parameters of the inducer
were adjusted according to the design method, although the pump’s head and efficiency are slightly re-
duced, so it is feasible to improve the pump’ s cavitation performance by using the design method.
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Tab.1 Comparison of design parameters and actual pa-

rameters of pump
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Fig. 1 Pump cavitation characteristic curve
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Fig.2 A drawing method for determining the

circumferential component velocity of

liquid flow at the outlet of the inducer
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Tab.2 Comparison of design parameters of

different inducer schemes
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Fig. 3 The fluid flow condition in pump of different

inducer-centrifugal pump schemes
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Fig.4 Cavitation characteristic curves of different
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