5154 45 5 fiias TREE Vol.15 No.5
2024 4 10 A ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Oct. 2024

XEHS:1674-8190(2024)05-172-07

AR == 8 e 3R T 4K Be PR L AR BF 32

BARAE A B R, Ik
(L PUZS Tl 4 30k p st ML F VR T AR B 5 o0 AT R G, pd &t 211106)
(20028 Tl 25— CHLBETHIF 52 B ML RSB TTPIFSE T, PR % 710089)

O fias Rl TR TR N AR TR BB R ) R, R ALALE 1T AR R R E M et L R TR
PEAH R 1) 7] R, A 28 5 AR I I AR B R R L S X R i R AR TROPL M TET AR B 3 6 ) A 1 W R AT
I, 23 AT I R IR A R 5 R, e R T A A Sl R R AT B AL 5 S, e R T SR A A R o AT i
S5 HL R W] R RS i 2 ) Sh BT R UK ) Ik Al s R 5 A A M T A T DI B e A A i e
B R F R 38 R AR T LB AR SR N R 0 Bk 8l s BGHE R R S R PR AR T 6.5 dB.

KR AUABRINMAT ; TR ) Ik h s BUEA AL B e A s A Ak 5 BRI

RESES: V219 ERARIRED : A

DOI: 10. 16615/]. cnki. 1674-8190. 2024. 05. 18

Research on fluid noise reduction technology of aviation fuel pump
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Abstract: Aviation fuel pump has the problem of flow-induced noise in engineering application, which can affect
the unit operation stability and staff's working security. To solve these problems, the noise reduction technique for
fuel pump is introduced. Firstly, the noise data of fuel pump acquired during the on—land system test of air plane is
tested, and the noise amplitude and frequency are analyzed. Then, numerical simulation is conducted to understand
the flow regime in the fuel pump. Finally, the optimization design is conducted for impeller and guide vane of fuel
pump. The results show that the main reason of flow-induced noise is the pressure fluctuation caused by rotor—sta-
tor interaction between impeller and guide vane. The pressure fluctuation can be reduced by increasing the impeller
and vane blade number and applying the alternate loading technique. After optimization, the noise of fuel pump is
decreased by 6.5 dB.
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Fig.1 Fuel pump structure model
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Fig.3 Computation domain model diagram
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Fig.5 Comparison of pump performance curves
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Fig.9 The change law of radial force with time
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