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On the Compact Design of Rocket Engine Turbopump

Yoshiki YOSHIDA™, Hiroyoshi WATANABE™

Abstract

Investigation on compact design of rocket pump impeller and diffuser by using inverse design was

presented. Two compact sizing, 95% and 90% of original design based on impeller and diffuser exit radius

were investigated in this study. The performances and internal flow fields in the inverse designed impellers

and diffusers were evaluated by Computational Fluid Dynamics (CFD) technique. The CFD results show the

flow non-uniformity at the impeller exit tends to be increased from increased blade loading of compact

design. The compact sizing of 90% of original design shows large penalty in performance at the 94% design

flow by diffuser stall. The compact sizing 95% of original design showed a small performance penalty to

original design in the range of 94% to 106% design flow rate, however impeller performance improvement

compatible to the original design was expected by adopting wider impeller exit width and blade staking.
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Table1 Designed values ®

Designed spec
Rotation n 20,000 rpm
Flow rate Q (Liquid oxygen) 229.1 kg/s
Specific speed Ns 244 rpm-m*/min-m
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Fig. 17 Comparison of loss distribution in the diffusers
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Fig. 19 Comparison of predicted pump performance at the downstream of the diffuser (Stage 100D, 95D, 90D)
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