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Predicting maneuvering performance of ship
in waves by hybrid algorithm
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Abstract: Based on the OpenFOAM, a hybrid model coupling fully nonlinear potential flow theory (FNPT)
with viscous flow method, and the propeller-rudder mode, the turn and zigzag maneuvers of a single—screw
ship in waves were simulated. The FNPT was used to simulate the wave tank in the external field, while the
viscous flow method was used to simulate the interaction between waves and ships in interal field. Then, the
6DOF ship maneuvers in waves was simulated. The KVLCC2 model was selected for simulation, and the
method was validated by the tank test, and the maneuvers in beam waves were simulated. By various wave-
lengths, the effect of wavelength on the ship maneuvering performance in beam waves was investigated.
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Fig.1 Sketch of computational domain of the hybrid method
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Fig.2 Domain and boundary conditions for maneuver

simulation
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Fig.3 Sketch of mesh for maneuvering simulation
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Fig.5 Results of turn maneuver of the ship in beam waves of different parameters
(Fr=0.142, ak=0.058, 6=—-35°)
P, I P08 DAl 5 A A 1T 2 0L S8 A W 1) o 1l D7 [ R B, 35 11 5 Caa) R 08T 9 A9 32 R 0 62 i B
RIEXS LAY o
P 6 Sy A ] 400 46 2 LA TR N S AR TEAS [R5 1 v 9 Z B4R A 08 sh 25 2R, P ) 6 TR 1] Ay 7 FE ) 4

TR, DL 1) £ & IERHRRIARNR €8 UERMUSRIRRNR . WE 6 ATLIE Y, BAR Z Bz sh 277 A=
— 58 BT 1) 2, (ELIE: A 9P 80 188 )R (i) G R A A 0 R AR (B A2 AL, TC e B | A i S e R A A
BRI 2 , 33K T 22 PR T 14 52 i 3 i 1), 1 6 ()AL m] A HH R 2 7 AR ORI B 32 T e
(), PR HE RATS IR 22 (0 Bl e il B MR A AR IR . N 6(a) i LU MY, PRI R
BT ANCERL SR AR T A IGE IR S . MR 6 (c) TR R R BOFE R vT LA L 20 T iR 2 i
RHRIE 2 AR FHRARAN 23 35 U AR BB A, KIS RS B I AR AL 3o A vh i B, 2
B 0 A4 iR 0 1 £ TR E P, AT AR MR AR AR AR T BEAT S 1) WL Sl IR 27 A B ey A D 1)
F R SRS OO T R B A ] R B

A
] E— Y WI=1.0 R E— T — W10
MIF12 MI=14 M=12 =14 AL=16
A wi=16

Y/L

0 5 10 15 20 25 0 5 10 15 20
XIL tUy/L
(a) BEHENIL (b) 5B
o 708 P/ p— WI=12 ' 08— 210
""" ML=1.4 - ML=1.6 ) ML=12 ——— JL=14
20+ 1.04
& 01 S5
w S
2204 0.8
40
i 0.6 . . ,
0 10 30 0 5 10 20
tUy/L tUy/L
©OF:7 1 (d) fik U

K6 MHARATRIR ST BN 2 iz 3h 2528 (Fr=0.142, ak=0.058, 6=-10°/+10°)
Fig.6 Results of zigzag maneuver of the ship in beam waves of different parameters ( Fr=0.142, ak=0.058, §=—10°/+10°)



559 3] FEFMESE . FTIRE LM DR - 1353

MIELT 1 18 B 2= P AT LAFE AR R rh b1 [ Faz sl A v, R i k2 20
AR S g 7 B A A A L TR BEG , REORS T A TR0S ZA A O ARSI, A0 7 [ e 50 200 YR B 7 B s o
M ERBR T N 2 . N 8 1Y ZIE B fieazs sh W T LI, B ARAL Sl i Fe b 52 20 22 2R TR i 1
AN M ) TR AL B T 1) S HE AR AL, JE R A B i) A i A P 18T 8 (b)) v AL o i 5 T o X EE I
7RI 8, T AW ), B RATAR TR 1) HR 2 A AL ORI, (H 2 (0] 5 3z Bl i i A TR 2 1) i RV s R
AR HREERE T OCBR A LIRBLGR, BIET 7 v B B 2T Ry, TR 8 B Z S AR I R P 1 7 AR AR
TR AR (] A2 oA B0 WA IR B G R A

(a) A/L=0.8 (b) A/L=1.2

7 SR R S BT 1814 12 Y B (Fr=0.142, ak=0.058, 8=-35°)
Fig.7 Wave profile of turn maneuver of ship in beam waves of different parameters (Fr=0.142, ak=0.058, 6=-35°)
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