542 B 4 W A pes T b Vol. 42 No. 4
2024 47 H THE OCEAN ENGINEERING Jul. 2024

X E RS 1005-9865(2024)04-0141-09

AT T BRURE RS AR R K 3l 77 52 i T 5

WRA LK AL AR, R E A A R
(L EARAEBT G, WIdE SO 4300645 2. BRI TR 2% A5 AEUE B ) TR B . 1 st
430063)

OB AR T AN R A TR R A T TS DU A L OB 60 TR B R A T, B MMG RN
SIS H I\ R BB X A ARER K 20 7 52 e BT DL o (B A LE SERRER NS Bl i i AR TP i 25 R AR AR AR AL, RS X
ARG K Bh I3 5% e v] BEABAS AN T ZL 0, BRI AT B JRAH G AN K 3l Iy 95T o LA KVLCC2 BSR4, X FLAR A
T -8 -2 - 2R R G0 BHEAT A [ AT (9 2 RO S AT, DP9 T R IR AR SR X R AN K 3l 77 1
SO WFTE A R AR MRS RO HR K Bl T B SR AN T 220, 125 ) A A A 4 U/ N TR A AL R A7 T 230 55 L
W] 5 WRETEAE R AE R 2 H IR, 122 52 T W AR A A 1 i e 2 W G O o PRI/ AT R AN AR I 5 I, A b B A TR 1K
THATER T A DC 2 SIS

SRR : LY BRGS0 s AN BRI s BT ; - -AE R S

FESHES.U661.33  XEFRER:A DO 10.16483/j.issn.1005-9865.2024.04.014

Research on the influence of propellers on ship maneuvering hydrodynamics

under different speeds
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(1. China Ship Development Design Center, Wuhan 430064, China; 2. School of Naval Architecture, Ocean and Energy Power
Engineering, Wuhan University of Technology, Wuhan 430063, China)

Abstract: Predicting ship maneuverability through mathematical models is a common approach. Previous captive model tests were
typically conducted only at design speeds, and the MMG ship maneuvering motion models often assumed that the influence of
propellers on ship maneuvering hydrodynamics could be neglected. However, in the actual process of ship maneuvering, ship speed
can vary significantly, and the influence of propellers on ship maneuvering hydrodynamics may become significant. Therefore, it is
necessary to conduct relevant research on ship maneuvering hydrodynamics. Taking the KVLCC2 as the research object, numerical
simulations of captive model tests were conducted at different speeds for the bare hull, ship-rudder, ship-propeller, and ship-propeller-
rudder systems, respectively, to study the influence of propellers on ship maneuvering hydrodynamics under different speeds. The
research results indicate that the influence of propellers on ship maneuvering hydrodynamics cannot be ignored, and this influence
increases as the ship’s speed decreases, although the presence of the rudder mitigates this effect. Propellers have a significant impact
on rudder effectiveness, which becomes more pronounced as the ship’ s speed decreases. Therefore, when conducting ship
maneuverability studies, it is necessary to conduct relevant captive model tests at off-design speeds.
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Fig. 1 KVLCC2 hull model
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Tab.3 Comparison of force and moment calculation results using different propeller methods
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Fig. 6 Comparison of hydrodynamic calculation results for oblique towing test manipulations
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