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ABSTRACT

An inducer is forward-attached to an impeller to improve the suction performance. This paper described the experimental and
numerical investigations on the concept of NPSH similarity about the inducer scale. As Reynolds number decreased for the
same scale inducer, the hydraulic performance is slightly reduced because of the viscosity. The suction performance similarity
is in good agreement. For different scale inducers, the NPSH similarity did not follow the conventional rule which is
proportional to the square of the inducer diameter. A cavity of two times scale inducer grows faster under cavitation inception,
and the head is more drop as the fluid passes blades. Because of the simplified cavitation model and vapor pressure, the NPSH

similarity dose not have an accuracy. This study suggested an empirical formula for the NPSH similarity.
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Table 1 Parameters of a turbopump

Diameter 116.6 mm
Inducer Blade Number 2
Tip Clearance 1.68 %
Diameter 169.8 mm
Blade Number 5
Impeller
Inlet Blade Angle 5
Outlet Blade Angle 63.7°
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Fig. 5 Comparison of the non dimensional NPSH performance
curve : (@) x 1 Scale and (b) x 2 Scale
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Fig. 9 Comparison of cavity at inducer blade tip :
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Fig. 10 Comparison of cavity at inducer blade tip under cavitation inception :
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Fig. 11 Comparison of the static pressure coefficient at inducer
under inception : (a) x 1 Scale and (b) x 2 Scale
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Fig. 12 Modified non dimensional NPSH performance curve in
respect of inducer scale
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