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Nonlinear free surface flow behind a ship and the effect of transom stern shape
(Dedicated to Professor Yoshifumi YOKOI)

By Hajime KIHARA*

This paper examines the effectiveness of the Nonlinear High-speed Strip method (2D+T method)
based on the potential theory for the free surface flow behind a hull with a transom stern, which is

considered to be strongly influenced by the boundary layer and wake. In addition, by introducing
the mathematical description of the transom stern shape, the transom stern’s submerged depth,
horizontal width, and keel inclination were expressed, and parametric studies were performed
on the effect of the transom stern shape on the wake shape, and the results are reported.
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Fig. 3 Snap shots of the free surface flow behind a planing boat

720 MMRFHZUIAE L, MRPUED , EERED
Wk d % T x=2¢*/L, y=y*/b, z=z*/d 73 5 &K
A T TFTO L) 12K,

ye(oz) for (OSTSL
y(.2) = (-1<x<0 ©
Ya(x,2) for ,—e(x) £z<0)
yr(x,z) = (1 —x27)(1 — z3)(1 + ax?)
+ pz%(1 - z8)(1 — x?)* (10)
z 2
Val6,2) = [1 -t ]o(x)
11

+ {s(zx)}z [1 B {S(Zx)}g] o(x)

TSIV LIBREZELKET ST, LITOM

o, e @ ZHEALR,
o(x) =1—(1—0y)x? (12
e(x) =1—(1—gy)x? (13)

EEERZHE T 2/3F A—%d ¢, a T, fMid
RHEIEFEE LT BT, EMEMOEIRIE A
TA—=R0,, e,ICX>TEILETEZLNTE
%o Figd lcRd K91 0, &, 12 AP (After
Perpendicular) I 3513 % HERC4 M G Rk
ZRLTWVWS, AdRfinfkOL FEZXKL, Ml
PEREROZAIC K > TEL 2K b2 RIS
%o

_21_

Fn=0.85

h z*

Table 1

bfl:z)--a.(i

R

bo(x)

-(d+44d)

L y*
b (=B/2)
o ——

T 28

0

4 b7 AMBIROESR

Fig. 4 Definition of transom-stern form
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Principal particulars of Type-ship 2C
B/L 0.114
d/L 0.033

leb/ L (aft) 0.010
KB/L 0.023
GM,/L 2.285
GM/L 0.027

h 0.498
f 0.830
O 0.600
Cy 0.731
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Table 2 Parameters of transom-stern forms

| Model name || 8[deg] | Ja/d | ba/b | 1+ Ad/d |

2A-a 52 | 0400 | 051 1.000
2A-h 52 | 0.250 | 051 0.850
2A-c 52 | 0072 | 051 0.672
2B-a 6.5 | 0.400 | 051 L.150
2B-b 6.5 | 0.250 | 051 1.00
2B¢ 65 | 0.072 | 051 0.822
2C-a 8.0 | 0.400 | 051 1.328
20 80 | 0250 | 051 1178
20 80 | 0.072 | 051 1.000
2C-a-M 80 | 0400 | 0.75 1.328
2C-b-M 80 | 0.250 | 0.75 1.178
2C-c-M 80 | 0072 | 0.75 1.000
2C-a- W 30 | 0400 | 1.00 1,328
20 b-W 8.0 | 0.250 | 1.00 1175
20 W 80 | 0.072 | 1.00 1.000
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Fig. 5 Body plans of transom-stern variants
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Fig.6 Comparison of calculated wave profiles
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