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Rotordynamic design of a fuel pump and turbine
for a 75 ton liquid rocket engine

Seong-Min Jeon*, Hyun-Duck Kwak**, Suk-Hwan Yoon***, Jinhan Kim****

Abstract

A fuel pump and turbine rotordynamic design is performed for a 75 ton thrust
liquid rocket engine. A distance from the rear bearing to the turbine was considered as
a design parameter for load distribution of the bearings. Asynchronous eigenvalue
analysis was performed as a function of rotating speeds, turbine mass and bearing
stiffness to investigate critical speed of the fuel pump and turbine. From the numerical
analysis, it is found that the effect of the front bearing stiffness is negligible in the
critical speed due to the large mass moment of inertia of the turbine. With the rear
bearing stiffness over 2X10° N/m and the turbine mass below 20 kg, the critical speed
of the fuel pump and turbine in long shaft case is at least 70 % higher than the
operating speed 11,000 rpm.
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