% 8 5% 24 T HEFESKT A Vol. 8, No.?2
2025 %4 A DIGITAL OCEAN & UNDERWATER WARFARE Apr., 2025

(IR ] Frik, KK, X, 5. i fesfatas ksl o SO A A v s a0 A (], B3 iere 5K R By, 2025, 8 (2):
126-134.

Pitk R ifialt d Kk gl )y Be i g e PR g o B

Ao, ok &, oA /Y, mmKb T, EaE e
(1. RREIKF RBL5HATRFRE, b KX 430063;
2. AREIKY ABLiEHEH LB ELLRT, #k XX 430063;
3. RREIKY BEKEEAIRERIFLFCTERENEBILI, #db KX 430063;
4. BT B REE R ARG, L HiB 226199)

W E ELAHAHFABEYREAREHAEARA SR CRGGESE, X PAHTHEE LHEFTARE,
HRGHHIRANERABRRLIROATRS RS, ARAGTEFRERE L RERMNA TR EHIEEN
it thAe, AR STAR-CCM+# I B {7 £ i I Bk s h ke m i aotr. £R%WA: 1)
AT RBGRARGHHFBOUE, IHARTRERABELKN, ERBHELTURFA 3.16%; 2) 4
AR BT U BIKA TR F, HIFHEFEA 1 150 Hz & &5 7 MUK 20 dB, 3 37 1% 41 = F 3 Bk
8 dB, % 1150 Hz 4 % & . 7 L 1% 20 dB.

XIS E; A; RAMAE; Mt CFD

RESEES  U611.31 ERFRIRAD A ME/RE  2096-5753(2025)02-0126-09

DOI  10.19838/j.issn.2096-5753.2025.02.003

Analysis of Hydrodynamic and Fluid Noise Performance of Biomimetic Rim Thrusters

QIAO Fa', ZHANG Zhuo', LIU Bao" ?, OUYANG Wu' % * ", DONG Xiaowei' *

( 1.School of Transportation and Logistics Engineering, Wuhan University of Technology, Wuhan 430063, China;
2. National Key Laboratory of Waterway Traffic Control, Wuhan University of Technology, Wuhan 430063, China;
3. Institute of Reliability and New Energy, National Water Transport Safety Engineering Technology Research
Center, Wuhan University of Technology, Wuhan 430063, China; 4. China Merchants Cruise Manufacturing Co.,
Ltd., Nantong 226199, China )

Abstract Humpback whales exhibit agility that does not match their large size when capturing preys, which is
due to the nodular protrusions on their pectoral fins. To improve the performance of the propulsion system and to reduce
the underwater radiation noise caused by it, the fin like limbs of the humpback whale are applied to the design
optimization of the wheel rim thruster using biomimetic principles, and the hydrodynamic and fluid noise performance
of the biomimetic wheel rim thruster is analyzed using STAR-CCM-+software. The results show that biomimetic
nodules can improve the efficiency of wheel rim thrusters, and the higher the speed, the greater the increase in
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efficiency, with an increase of 3.16% at the highest efficiency point. In addition, biomimetic wheel rim thrusters can

reduce near-field and far-field noise, with a maximum reduction of 20 dB for both near-field and far-field noise at

1 150 Hz, and an average reduction of 8 dB for far-field low-frequency noise.
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