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Optimal design of ultra-low specific speed

centrifugal pump for LRE

GUO Wei, BAI Dong-an
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; The 3-D K-¢ dual-model equation was adopted to simulate the inner flow field of the
centrifugal pump, while the optimization measures such as the method of increasing flow of the pump
and so on were employed. A high-lift, high-speed, uitra-low specific speed and high-performance cen-
trifugal pump for LRE was designed with FLUENT flow calculation software and GAMBIT predis-
posing software by adopting the appropriate optimum measures. The results of hydraulic test indicate
that the performance of the pump is excellent, and the optimal design method based on the computa-
tion of the centrifugal pump inner flow field is feasible and efficient.
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Fig. 1 Performance curves of typical ultra-low specific
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speed centrifugal pump
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Fig. 2 Composite centrifugal wheel with

variable curvature blades
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Fig. 3 Grid model of computational domain
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Fig. 4 Total pressure distribution of interface between

centrifugal impeller and inducer
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Fig. 5 Particle tracking for rotating

surface of centrifugal impeller
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Tab. 1 Calculated values of pressure and velocity
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Fig. 6 Composite centrifugal wheel with blade

of simplex curvature
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Tab. 2 Calculated values of pressure and velocity
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H/Pa F&/Pa (m-s™) p
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igsl
EH:}LI\:]% 11401977 6207376 113.9 0.544
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Fig. 7 Total pressure distribution of interface between

centrifugal impeller and inducer

8. 56e+04

7 s5e104

6. 54e+04

. 54et+04

. 53e+04

. 52e+04

‘7‘ 2. 52e+04
1.51c+04

z
5. 03e+03 )

Bl 8 B.LAHERE Mk LK
Fig. 8 Particle tracking for rotating surface of

centrifugal impeller
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Fig. 9 Contrast curves for high—lift coefficients versus flux
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Fig. 10 Contrast curves of efficiency versus flux
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