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A Study on the Determination of a Practical Ship Hull Form
by the Streamline Tracing Method

by

Kyu Jong Cho*

Abstract

Ship hulls obtained by the streamline tracing method usually have characteristically drooped
keel lines at the bottom, and a flattening of these bottoms would contribute considerably in
utilizing these analytically obtainable hull forms in practical usage.

In this dissertation, the author deals with a study on the determination of a practical hull
form by the streamline tracing method with a particular emphasis on the bottom flattening
problem. Investigations are centered around the form and the terms of bottom doublet distri-
bution. Several examples are computed by varying bottom doublet sheet systematically while the
main side source distribution is kept the same.

The following conclusions are obtained based on those computed results:

The strength of a bottom doublet sheet can be determined more easily and efficiently by
employing the concept of a control plane.

If the distance from the distributed plane of the bottom doublet sheet to the control plane
is defined as the control distance, the strength of the bottom doublet sheet, the flatness of
traced lines, and the increment of the beam length ratio by adding the bottom doublet sheet
are all related to the control distance by linear equations near the design bottom.

It is observed that a better result can be obtained by using a “line-sampling method” for
Lx>2T/L, and a “plane-sampling method” for {g<<2T/L, provided that the check points are
sampled in the range £<0.7.
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Table 1 Paticulars of M.S.A-00

Lpp : ' 146.00 m | Cer 0.608

I
[t
B | 21.80m ' Cra 0.662
D 12.30 m i Am/L? 9.38% 1072
T 9.35m N TORIAL 5.974
4 19060 tons Vo 2.03x107%(Correspond to Am)
4 18591.8933 m? i F 1.25x1072(Correspond to ¢)
V(Trial} 20.7kts (Fn=0.281 KoL=12.57)|  L/B 6.70 (B/L=0.1493)
1% 18.0 kts (Fn=0.245 K,L=16.67) L/T 15.62 (T/L=0.0640)
Cs C o 0.625 | BIT 2.33
Car ! 0.635 3

Table 2 Design Plan of Model Ship

Fundamental Plan

L 2.0m

Am/ L ; 9.38x107
F/C0.1L) 5.7200

2 To/L J 0.09

14 ; KoL=14 (F.=0.267)
o (Correspond to Am) I 2.03x 1072

71 (Correspond to ) i 1.194 %1072

i , {1,2,3,4>

7s X 0.1([1—e2>2 e vy
75 | 0.1 1~(~0~:§> |
in ! 0.09

iq 1 <1,2,3)
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M.S.A-10 Side Source only
gooe | 7o=2.03x 1072
'; 71=1.194
ol TR 21=0.074934
’ a,=5.127134
| az=—11.200247
‘ 24=6.397521
Co | 0.185x 107
mq \ 0.399
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Table 3 Design Plan of Model Ships and Coeflicients of d(%, 7)) of Designed Model Ships.
m(fo) 0.07493460,—5. 127134&2'—11.200247503-1-6.397521&4'

le | checl\ pt o di;

| ,
A—1 L 0.128 | 14 points. on center lme} 0.1019540 —0.2402556  0.2955132
A—2 | 0.128 [ 18 points. on plane 0.1173149 ~0.3004842  0.3764137
A—3 0.128 | 14 points on center line | 389.2802 —5439.851 101794
|
i l 746.3288 —38056.46  295382.9
L 1380.267 —1920.903  155898.8
26.20282  377112.0  —367783.0
i 3165.728 513425.4 2915618
A4 0.128 | 17 points on plane i 22.23511 ~984.1958 —16952.43
| —159.0025 11361.73  —285486.7
g | 887.9879  —74181.26 1999771
ﬂ ‘ —2168.624 204763.4 —5801493
! | 2035.302 —21452.0 6169754
A—5 ! 0.128 | 15 points. on center | 0.1284267 —1.070092  5.554733
|
line. | 1156170 8.243061
A—6 | 0.128 | 17 points. on plane l 0.02377686 0.1892329  1.013106
| —5.2616460  5.4016780
A— 7 0. 115 18 pomts on plane ] 0.08580785 —0.5679322 3.407597
t | —7.861796  5.885269

A—8 | 0.140 | 17 points on plane | 0.1458513 —1.329582  8.022310
{ | | issr093 1433407
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Fig. 22 Body Plan of M.S.A-4.
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Table 4. Values of Control sttance, J\B/L) and A”B/L\/(B L)s

o n
M.S. No lx | check point |

) P A(B/L
| oo B | s | g

A—10 : L0
A1 0.128 | c 0.038 | 0.151 0.014 0.102
A—2 0.128 p 0.033 .|  0.153 0.016 0.115
A—5 0.128 | c 0.038 0.152 0.015 0.110
A—6 0.128 | P 0.038 | 0.153 0.016 :  0.116
A—7 0.115 \ P 0.025 |  0.149 0.012 |  0.088
A8 | o0 | P 0.050 |  0.157 0.020 |  0.143

(B/L)s: Beam Length Ratio when only main side source m(&,) is distributed.
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