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Abstract: Aiming at the optimization design for a fuel centrifugal pump with high efficiency and high anti-
cavitation performance, a multi-objective optimization design based on loss—model and SQP (Sequential Qua-
dratic Programming) was proposed and simulated. A combined loss—model was established which characterized
the pump hydraulic, volumetric, and mechanical efficiencies. Meanwhile, the cavitation function was estab-
lished and characterized by the required net positive suction head. Then, a reasonable fitness function was con-
structed by SQP and the related mathematical model for multi—objective optimization was completed. According
to the simulations of different optimization algorithms, the results of selected algorithms are almost similar but the
SQP uses the fewest iterative steps. Finally, the pump external performance was predicted by CFD to verify the ef-

fectiveness of proposed multi—objective optimization design method. Compared to that of traditional pump, the
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flow=loss of optimized pump is lower and inlet flow condition is more beneficial to anti—cavitation. Additionally,

its high—efficiency zone is wider and the required net positive suction head is lower. Therefore, the pump efficien-

cy and anti—cavitation performance are both regulated and improved.

Key words: Aero engine; Fuel centrifugal pump; Multi—objective optimization; Combined loss—model;

High efficiency; Cavitation
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Table 1 Prototype structure geometry

Parameter Value Parameter Value
H/m 127.6 b,/mm 7.5
n, 207 7 6
D /mm 52 B,/(°) 22
Ui 0.78 B,/(°) 21
D,/mm 26 D/mm 43
b,/mm 14.5 by/mm 8
D,/mm 41 a/mm 2
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Table 2 Optimization results of variable parameters

Parameter Tradition result Optimization result
D,/mm 26.0 22.8
b,/mm 14.5 16.5
D,/mm 41.0 38.0
b,/mm 7.5 7.8
Dy/mm 43.0 41.1
by/mm 8.0 8.6
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Table 3 Prediction results of efficiency

Flow rate/ Efficiency/% N/m
(L/h) Tradition  Optimization  Tradition ~ Optimization
30800 41.10 44.93 3.32 2.69
46200 54.08 58.00 3.59 2.95
61600 67.35 69.97 3.91 3.34
77000 77.80 78.92 4.16 3.60
92400 73.38 75.26 471 435
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