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ABSTRACT

The magnitude of the axial thrust acting on pump bearings has a great influence on the operational reliability and service
life of a pump for turbopumps. In the present study, radial vanes are introduced to the pump casing to control the axial thrust
by changing the cavity pressure between the impeller and the casing. To investigate the effect of the vanes on the axial thrust
of the pump, experimental and computational studies were performed with and without the vanes. It is shown that the vanes
reduce the cavity pressure by preventing the flow from rotating with the impeller. Experimental and computational results show
similar trend for the axial thrust difference between two cases with and without the vanes. The results show that the cavity

vanes are very effective in controlling the magnitude of the axial thrust.
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1. Test pump

2. Regulating valve

3. Turbine flow meter

4. Water tank

5. Axial thrust measurement unit
6. Gear box

7. Motor

Fig. 2 Plane view of the pump test rig
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Table 1 Measured axial thrust coefficient
Without vanes | With vanes
Axial thrust coefficient (C;,,) -0.0119 +0.0277

Cr=T, /(pZIﬂTZZI) (6))
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Fig. 4 Boundary conditions for computations

(b) 3-D view

Fig. 5 Computational grids with the vanes
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Fig. 7 Calculated circumferential velocity ratio distributions

ol
-

Kl

ot O S ol
3
2o
+

oh
£
g "
2
ol
1o

SHIAME M52, M1, 2012

o &= =Hof| e AT
0 LI LI L L L LI

- | :
<) 0.1 —
: t .
o | ]
= 02| .
(] = -
S B ]
E 03[ ]
.Ti -04 | | —©— without vanes -
< B —@—— with vanes ]
-0_5 7\ - ‘ I ‘ - ‘ - ‘ I ‘ - \7

1 3 4 5 /

Flow rate ratio (Q1/Qd)
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Fig. 8 Calculated pressure ratio distributions
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Fig. 9 Measured performance curves
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