Effects of axial distance between inducer and impeller on
the performance of the turbopump
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ABSTRACT

An inducer is employed in a modern rocket feed system because it allows a turbopump system to operate
at a high speed with low inlet pressures so as to minimize the weight and the size of the system. Cavitation
performance can be improved by installing an inducer to the pump, enabling to increase the operational speed
of the pump. The main purpose of an inducer is to increase the static pressure prior to an impeller to enable
the impeller to operate satisfactorily under cavitation enviroruments.

In the present study, the effects of axial distance between the inducer and the impeller on the performance
of the pump were studied using both experimental and computational methods. Two inducers with different
axial length were used for the experiments and the pump performances were measured. The experimental
results show that the suction performance decreases as the axial gap between the inducer and impeller is
increased.
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Table 1 Pump design specifications

Parameters long | short
inducer design flow coefficient (¢) 0.1
inducer inlet hub to tip diameter ratio 049 | 049
inducer axial length to inlet tip diameter -
ratio 061 | 0.
¥nducer .and .1mpe11er ax1a1. distance to 0037 | 0.09%
inducer inlet tip diameter ratio
inducer tip solidity 26 23
inducer blade number 3
inducer inlet tip diameter to impeller outlet 061
diameter ratio _
impeller outlet blade angle (deg.) 230
impeller blade number 9
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