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Numerical Study on the Effect of Cavity Vanes to Control
the Axial Thrust of a Turbopump
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ABSTRACT

The magnitude of the axial force acting on turbopump bearings has a great influence on the operational

reliability and service life of a turbopump. In the turbopump under current investigation the cavity vanes
are introduced to the pump shroud casing to control the axial thrust of the turbopump. To investigate the
effect of the cavity vanes, 3D computational flow analyses for a propellant pump stage including an inducer,

impeller, volute and secondary flow passages are performed with and without the vanes. The results show

that the cavity vanes are very effective in reducing the magnitude of axial thrust without notable changes

on the overall performance of the turbopump.
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Fig. 4 Pressure distribution on a dosed impelier with wearing
ring seals and cavity vanes
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Fig. 7 Meridian grid of the oxidizer pump stage with and
without cavity vanes
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(b) With cavity vanes

Fig. 9 Pitchwise-averaged velocity vector lines

(b) With cavity vanes

Fig. 10 Pitchwise-averaged static pressure coefficient
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Fig. 11 Pitchwise-averaged static pressure coefficient of rear
leakane flow passages

Table 1 Predicted performance of the oxidizer pump

Parameter Without Vane With Vane
Flow Coefficient, ¢ 0.192 0.192
Head Coefficient, v 0.920 0937

Efficiency, n 0.744 0.743
Front Leakage Ratio 0.00299 0.00320
Rear Leakage Ratio 0.00281 0.00475
Axial Thrust (kN) -3.920 -1.104
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