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Abstract: Aiming at problem of the complex impeller profile and difficult to rapid iteration for an aero—fuel
centrifugal pump with the compound impeller, a parametric design method based on the improved Bezier—curve
is proposed, where the experimental verification and simulation analysis are carried out. The proportional coeffi-
cient is introduced to constrain the control points for a five—point fourth—order Bezier—curve, and then the im-

proved Bezier—curve is used to complete the design of the axial profile of the impeller. Combined with the auxilia-
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ry blade offset design method, the parameterized design of the compound impeller is completed. Then, a certain

type of aero—fuel centrifugal pump is taken as an example for designing and 3—D modeling. Finally, the effective-

ness of the design and simulation methods is verified through the experiments, and the performance is analyzed

by comparing the improved Bezier—curve with original Bezier—curve. The results show that the head and efficien-

cy predicted by simulations and experiments are both within 5%, and the proposed design method and the adopt-

ed simulation method are effective. Compared with the unimproved Bezier—curve, the compound impeller de-

signed by the improved Bezier—curve has more stable internal flow and less hydraulic loss.

Key words: Aero—fuel centrifugal pump; Compound impeller; Bezier—curve; Parametric design; Ex-

periment verification
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Fig. 2 Schematic diagram of the Bezier curve with

five-point and four-order
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Table 1 Prototype structure geometry

Parameters Value
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Fig. 8 Overall program of impeller
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Table 2 Dependence check results of grid numbers

Model Grid numbers Head/m Efficiency/%
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Table 3 Comparison results among design requirement,

simulation and experiment

Design . . . -
e Simulation Experiment Deviation/%
requirement

Head/m 1700 1692.3 1645.6 3.2
Efficiency/% 70 69.64 66.8 4.6
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Fig. 15 Comparision results between simulation and

experiment for performance curve
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Fig. 18 Monitoring points at back-pressure surface of blade

inlet
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Fig. 19 Pressure results of time and frequency domains at

back-pressure surface of blade inlet
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Fig. 20 Streamline at mix-section of impeller
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Fig.21 Streamlines at axial-section
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