Hojg AAH7 HEFZE

BE - =ERT - RAAT

[tal

Proceedings of
The Fourth National Congress on Fluids Engineering
August 23-25, 2006, Kyungju, Korea

1A 9 Aol A= 9%

The Effect of Bearing Strut on the Performance of the Inducer

Chang-Ho Choi*, Jun-Gu Noh“,

. T
Jin-Sun Kim

gk K

Soon-Sam Hongm* and Jinhan Kim

Keywords : Turbopump(E[ 2 F ), Inducer(?/774]), Bearing Strut(#]o] % XA/, Backflow(<%F)

Abstract

Experimental and computational studies on an turbopump inducer with and without a bearing strut were performed to evaluate
the effects of a strut on the performance of an inducer. Global performance data such as head rise and efficiency, and detailed
flow characteristics such as surface static pressures were measured and compared with computational results. Generally a good
agreement is observed between experimental and computational results, but some discrepancies are observed due to complex flow
features such as backflows at the inlet and strut/inducer interactions. For the flow rates where the backflow region is large,
installing a strut enhanced the hydraulic performance of the inducer by diminishing the size of the backflows. The results also
show that the strut has negligible effect on the suction performance of the inducer.
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Fig. 1 Typical layout of a turbopump
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Fig. 2 Pump layout without and with the bearing
upstream of an inducer
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Fig. 3 Plane view of the test loop

Table 1 Summary of inducer geometries

Parameter Value
Design flow coefficient () 0.096
Blade number 3
Solidity at tip 2.7
Radial tip clearance (mm) 1.0

Fig. 4 Inducer test section with and without a bearing
strut

Fig. 5 Computational grids (351,249 cells)
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Fig. 6 Meridional grid for computations with the strut
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(a) 0.7Qd with and without the strut

Fig. 7 Circumferentially-averaged streamline
distributions at three operating points

Fig. 8 Streamlines with and without the strut at

0.7Qd
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Fig. 9 Static pressure distributions along the shroud

surface
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Fig. 11 Suction performance and vibration
distributions
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