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An Experimental Study of a Small High-Speed
LH; Pump for Rockets

3rd Report ; Fluid dynamic Performance

Hitoshi YAMADA, Yoshiaki WATANABE, Kunio HIROTA

ABSTRACT

A small high-speed rocket engine hydrogen pump was designed, fabricated, and
tested at the National Aerospace Laboratory (NAL) /National Space Development
Agency (NASDA) turbopump test facilities using liquid nitrogen and liquid hydrogen
as the working fluid in order to determine its associated fluid dynamic performance.
Both the overall and suction performance are primarily focused on, with the overall
performance being fairly good as was expected. However, at high-speed/high pressure
conditions (60,000 rpm) a clearance occurred between the pump casing and the pump
outlet guide vane ; thereby resulting in the pump outlet guide vane showing reduced
performance than in low speed conditions (30,000 rpm ). Design of the pump outlet
guide vane is subsequently necessary to improve high-speed pump performance.

Prediction of the impeller performance, being base on Senoo and Nakase’s theory,
was found to be in good agreement with the experimental results when pump efficien-
cy 1s taken into consideration. In addition, the inducer showed a smaller required net
positive suction head (NPSH) value than the design value, in fact, it could operate

even in a two-phase flow condition at the pump inlet.

Keywords : liquid hydrogen pump, inducer, pump outlet guide vane,

pump performance, NPSH
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