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ABSTRACT

The effects of inducer tip clearance on the suction performance of a pump for turbopumps are investigated. Experiments for
the pump with inducer tip clearances of 1.8% and 1.4% of blade height were performed. The experimental results showed that
the suction performance of the pump increased as the tip clearance decreased. It seems that the suction performance of the
pump becomes better with smaller tip clearances because the strength of the inducer backflow becomes weak with the decreased

tip clearance.
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Fig. 2 Plane view of the pump test rig
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Fig. 3 Barotropic state law for cold water
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Table 1 Summary of inducer geometries

Value

Parameter

Old New

Blade number 3 3

Solidity at tip 2.7 2.9

Blade angle at inlet mid-span 14.8 145

Radial tip clearance to blade height ratio 0.018 0.014

Flow coefficient (¢) 0.099 0.099

Head coefficient () 0.169 0.158
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Fig. 4 Predicted circumferentially averaged streamline distributions
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Fig. 5 Normalized axial velocity distributions near the inducer
outer casing wall at the design flow rate
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