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Development of Cryogenic Pump Inducer using Inverse Design Method and CFD

by Hiroyoshi WATANABE, & Isamu ICHIKI

A cryogenic pump, comprising an inducer, impeller and diffuser, has been developed for LNG (Liquified Natural Gas) transfer and
pressurization. The inducer, an important component which enables high suction performance, was exclusively designed using the 3D
inverse design method, by which 3D data for blade geometry was numerically obtained for specified blade loading distribution. The
flow fields and performances of the inducer and pump were evaluated by CFD (Computational Fluid Dynamics), while pump suction
performance was evaluated using a Rayleigh-Plesset cavitation model. The pump was then tested in a water test tunnel, the result of
which indicated favorable suction performance. Cavitation CFD was used for investigating inducer work distribution effects and hub
meridional shapes. Suction performances predicted by cavitation CFD matched well with those of test results.
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