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Influence of bow configuration on the motion
response and green water loads of
tumblehome hull

ZHOU Hui, HU Kai—ye, MAO Li—jun
(College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The bow configuration of the tumblehome hull has a certain influence on the motion and the char-
acteristics of green water loads in waves. In this paper, based on the inclination angle of stem, three kinds of
bow configurations with inclination angles of 30°, 45° and 60° were selected. The motion response of the tum-
blehome hull in regular waves and the load characteristics of green water were studied by using the CNT—-
CGFDM method. The simulation of object boundary and motion was realized by immersed boundary method,
and the free surface was captured by THINC/SW method. The ship models with 45° and 60° inclination an-
gles of stem were selected for model test. The numerical simulation results are in good agreement with the ex-
perimental results. The results show that the bow configuration has little effect on the motion response of the
tumblehome hull in regular waves, and show that some local differences exist only in some sea conditions. It
has a certain influence on the slamming load of green water on the tumblehome hulls. Compared with the con-
figuration scheme with the inclination angles of 30° and 60°, the load performance of green water on tumble-

home hull with the inclination angle of 45° is more excellent.
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Tab.1 Main parameters of real ship and model

HFR S i ZFR S T
BIiKk&K/m  180.000  4.500 O E (LR ) /m 7.780 0.195
BT IKLL B /m 20.990 0.525 I E (FEAEH ) /m -3.301  -0.083

IR /m 15.000 0.375 I 1 2 BB 2 A2 /m 43802  1.095
Z7K /m 7.000 0.175 & 1] 5% F 15 A8 /m 7.350 0.184
B &/ 14000.0  0.2134

.

1 PSR R
Fig.1 Schematic diagram of tumblehome hull model
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Fig.2 Schematic diagram of bow configuration of model A/B/C
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Tab.2 Parameters of different grid schemes

%7 WA T5 1 P RS m P77 1 RS S /m P4 (7))

Meshl 0.04 0.010 474.68
Mesh2 0.02 0.005 63791
Mesh3 0.01 0.003 820.09

X LT 1 3R =25 A% AT B E A A5 15 2 () A iz st Dy i e, an 181 4 077 o 7 P4 iy i
12 5, Meshl 77 & T 1915 3 - ¥ IR 18 K 0.041 45 m, Mesh2 75 2 F 1935 35 7 Y1 4 0.039 85 m,
Mesh3 77 %8 T (032 -S4 IE 4 0.039 16 m; X TAFEIZ K 156, Mesh1 T (932 iR {E 4 0.052 92 rad,
Mesh2 iz )i {H 4 0.051 42 rad, Mesh3 (12 2 IR {E 4 0.050 71 rad, MAZESR AT LUA L, TR 2t T
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Tab.3 Working conditions of motion response

Pedim  REAC) ST A T/ (m-sT) PR K
0 0.00 0.6.0.8.0.9.1.0,1.2,1.5.2.0
10 0.81 0.6.0.8.0.9.1.0,1.2,1.5.2.0
0.1 180
18 1.46 0.6.0.8.0.9.1.0,1.2,1.5.2.0
30 2.44 0.6.0.8.0.9.1.0,1.2,1.5.2.0

TR RS TP AR T M o 450 F1 60° AR HEATAIF ST, R AR SCHE U 18 kn 328
FIUAS R R AR EE TR L 57K b s AR G Rz P 3 AR AR ke 1A T RIS, I K42 Bl 1 45 2 51 e
ATXT L SIE . R4 FIR 5 73045 0 1 18 kn LT, AU B FISE AL C (1) 22 7 TIN5 12 2 i i 56 5 BB
B RAO 45 5 SO0 LR 22 .
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Tab.4 Motion responses and errors of Model B

T T e
B HdERG R BRLAE  HEBY R
0.6 0.127 0.142 11.81% 0.022 0.019 -13.64%
0.8 0.367 0.361 -1.63% 0.254 0.297 16.93%
0.9 0.590 0.602 2.03% 0.404 0.475 17.57%
1.0 0.743 0.726 -2.29% 0.581 0.631 8.61%
1.2 0.812 0.769 -5.30% 0.838 0.839 0.12%
L5 0.758 0.748 -1.32% 0.890 0.958 7.64%
2.0 0.795 0.832 4.65% 0.927 0.981 5.83%
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Tab.5 Motion responses and errors of Model C

B BUEA w2 BOUER  B(ER R
0.6 0.138 0.142 2.90% 0.018 0.019 5.56%
0.8 0.408 0.359 -12.01% 0.264 0.293 10.98%
0.9 0.619 0.617 -0.32% 0.428 0.466 8.88%
1.0 0.726 0.755 3.99% 0.573 0.621 8.38%
1.2 0.769 0.812 5.59% 0.788 0.847 7.49%
1.5 0.737 0.772 4.75% 0.865 0.966 11.68%
2.0 0.800 0.838 4.75% 0.918 0.983 7.08%
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Fig.5 Comparison of RAO results for Model B motion
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Fig.6 Comparison of RAO results for Model C motion
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Fig.8 Comparison of motion responses of three bow configurations at 10 kn
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Fig.9 Comparison of motion responses of three bow configurations at 18 kn
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Tab.6 Spatial positions of pressure measuring points for Models A/B/C

P it I B 2/m B 1111 57 B y/m 0] (5 8 z/m RS A ESS

P A 1.996 0 0.375

PA AL B 1.883 0 0.375 R IR
R C 1.771 0 0.375
FH A 1.883 -0.055 0.325

PB iR B 1.883 -0.043 0.325 FETE R
PR C 1.883 -0.033 0.325
IR A 0.516 0 0.425

PC i B 0.516 0 0.425 AtRTREE S
PRI C 0.516 0 0.425

A
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B 11 s T s A

Fig.11 Spatial position diagram of pressure measuring points
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Tab.7 Numerical simulation results and errors of Model B

WA P 75 PRI BAE AL W%
B YRR T1/Pa 2177.14 1879.90 13.65%
REMETEE T 1/Pa 2165.61 2217.80 2.41%
- HEHTRE R F1/Pa 2426.50 2106.30 13.20%
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Fig.12 Wave slamming pressure at different measuring points in Condition 1
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Fig.13 Wave slamming pressure at different measuring points in Condition 2
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Fig.14 Wave slamming pressure at different measuring points in Condition 3
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