464 H 1M
2024 4F 2 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 46 No. 1
Feb. 2024

doi:10. 11887/j. cn. 202401023

http://journal. nudt. edu. cn

I e 03 TC % SR R5% 4 32 =5 14 BE B9 %2 1

(1. THRT ARIIRIBEARAFRFS, TR 4T 212013; 2. ST H KRS PUR I RS, T 442 212013)

B TR A AR S P RE DU AL B, WFSY T R BIO0k 0l A 4 1 RE Y 5 ), RS
RIE T AT 7 BT 0l 5 A P9 B T ) K Sl AR AR ML o i T RO DR A ) 2 v AT R AR T B
RANS J5 e, BLH] RNG k — & i A A B PSR , SR ] SIMPLEC 247 1R ) — i BER &, XA A it A 580 19
TS MEHE DL e ST IEAT 1A W RT3, I TR AR AT T IRANA XS B . WFFE AR AR
WY < I R A, DA M A T A R ) 47 A AR R 3% T 9 K ik R ST e ) A S 27,
FERE AN AR A 53 Jk 0y 24 WY S R AT, A e 10 S0 14 ) K Sl (L I 2 1) o B T

K SRR : JCAH AT E f s BB i 280 RISl s T ik 3

hE 43K S:U664.34 XEkFRERG A

NEHHS 1001 —2486(2024)01 -212 - 10

Influence of blade number on performance of

hubless pump-jet thruster
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(1. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China;
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Abstract; In order to enrich the optimization theory of hubless pump-jet thruster noise performance, the influence of blade number on the

performance of hubless pump-jet thruster was studied, and the variation law of pressure pulsation in hubless pump-jet thruster with different number

of blades was emphatically investigated. Based on the finite volume element method of computational fluid dynamics, the RANS equation was

discretized, and the calculation model was closed by using RNG k — & turbulence model, coupling the pressure-velocity by using the SIMPLEC. The

unsteady numerical simulation of the flow field inside the hubless pump-jet thruster with different number of blades was carried out, and the

calculated results were compared and analyzed in detail. The study results show that with the increase of blade number, the head, efficiency and

thrust of hubless pump-jet thruster model increase gradually. The pressure distribution on the blade surface becomes more uniform. The pressure

pulsations of the impeller rim and the middle part decreased obviously. The amplitude of pressure pulsations at the main frequencies of impeller

inlet and outlet decreases gradually from rim to center.
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