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Effect of a booster inducer on the suction performance of turbopumps
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ABSTRACT

Effects of a booster inducer on the suction performance of turbopumps are investigated in this paper. To
see the effect of the booster inducer, suction performance tests are conducted with and without the booster
inducer for three turbopumps. It is shown that the booster inducer can enhance the suction performance of
turbopumps when the tip clearance of the main inducers are relatively large. Numerical analysis are also

carried out to see the effects of the booster inducer on the performance of the main inducer. The booster

inducer is shown to increase the static pressure at the inlet of the main inducer and prevent growing of

inlet back flows which are believed to have deleterious effects on the suction performance of the inducer.
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Fig. 1 Typical layout of an turbopump
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1. Water tank 6. Torque meter
om im 2. Turbine flow meter 7. Motor

3. Stilling chamber 8. Booster pump

4. Test inducer 9. Regulating valve

S. Collector 10. Heat exchanger

Fig. 2 Plane view of the test loop

ip clearance

Fig. 3 Configuration of the inducers

Blade height

Fig. 4 Turbopump consisting of a booster inducer, main
inducer and impeller {case?)
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Table 1 Booster and main inducer geometries and flow
parameters
casel | case2 | case3
main inducer length at hub (mm) 54.0| 440] 360
booster inducer length (mm) 205| 205] 205
main inducer inlet hub/tip ratio 031} 028) 027
main mduger (tip clearance)/(blade o5l 0ol oo
height) ratio
{(booster inducer tip diameter)
/(main inducer tip diameter) ratio 082 075 07
design flow coefficient (&) 0.09] 008 007
test rotational speed (RPM) 8,000
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Fig. 8 Cavitation test at 8000rpm for case3

Table 2 Suction performance comparison

head | NPSHcr | difference

with booster inducer { 225m { 21m

casel - 09m
w/0 booster inducer | 230m | 30m
with booster inducer | 27.5m 14m

case2 0.3m
w/o booster inducer | 285m | 1.7m
with booster inducer | 25.0m | 21m

case3 - 0.2m
w/o booster inducer | 255m | 2.3m
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Fig. 9 Geometry of the inducers and surface pressure
distributions for the case?
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{b) without booster inducer

Fig. 10 Streamline distributions with and without the booster
inducer at 110% design flow rate
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Fig. 11 Pressure ooefficient distributions at the main
inducer inlet

Table 3 Computational results

efficiency | head coefficient (W)
with booster inducer 38% 0.098
w/0 booster inducer 47% 0.125
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