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An Improvement of Ship Hull Form
for Medium Sized Coast-Going Liners

by

Nobuo SUGAI , Tuyoshi YANAGIHARA
Masahiro YAMAGUCHI , Naoya SUZUKI

Abstract

This paper describes the experimental results for improvement of the ship hull form for domestic trans-
portation.

The improvement method used here is a statistical method on wave making theory compiled from many
model ship tank test results.

The optimum frame line form was pursued by a transformation of the section form. As an initial hull
form, a conventional coastal ship (A type) with a bulbous bow and transom stern was selected. The

series of ship models were created by systematically changing the sectional area curves.

The principal results are!

(1) It was confirmed that the resistance coefficients, which were estimated by the statistical method,
were similar to the results obtained from the tank tests.

(2) The C type model had a 10% lower residuary vesistance coefficient than the initial model (A type)
and the DHP was lower by about 7%. '

(3) The improvement of the ship form (D type) using the wave profile measurement results was smaller
than expected. Further improvement is necessary not only for experimental techniques but also for
data analysis of the wave profile measurements.

(4) The form factors, K, which were calculated by CFD, were 4% higher than the experimental results.

(5) The ship models of the D type and E type, which had parallel bodies at the midships, had higher
resistance coefficients than estimated by the statistical method.
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M.S.No. 0578 0582 0612 0609 0599 0619
Lpp (m) 5.7143 6.0000 (120.00)
Ly, (m) 5.8404 6.1324
B (m) 0.9218 1.0000 ( 20.00)
d (m) 0.3268 0.3000  ( 6.00)
Trim (m) 0.0 0.0
L/B 6.20 6.00
B/d 2.82 3.333
Displacement V 0.91103 0.95811 0.95691 0.95235 0.94879 0.95125
(m®)
Wetted Surface Arzea 6.05740 6.37732 6.35213 6.33766 6.31049 6.33966
(m )
Cpa 0.5911 0.5913 0.5648 0.5381 0.5786
Cpr 0.4735 0.4718 0.4934 0.5161 0.4784
Cy 0.5292 0.5323 0.5316 05291 0.5271 0.5285
Cpa 0.6355 0.6359 0.6273 0.5978 0.6427
Cor 0.5090 0.5074 0.5481 0.5733 0.5314
C, 0.5691 0.5723 0.5716 0.5877 0.5856 0.5871
Cy 0.930 0.9300 0.9300 0.9002 0.9002 0.9002
Cy 0.661 0.6807 0.6730 0.6834 0.6803 0.6820
1ep(% of Lo p) 1.971 2.387 1.187 0.117 1.753
Bulb |Area 10.0 10.0 6.4 11.1 8.2 10.7
(% of Ay)
Length 25 25 3.0 30 3.0 3.0
(% of Lpp)
Immersion 75.0 75.0 58.0 50.0 66.7 50.0
(% of druLL)
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A Al B faR C faR E fa%l F fia%d
M.S.No. 0578 0582 0612 0599 0619
Lpp (m) 6.0000 (120.00)
Lpywy (m) 6.1324
B (m) 1.0000  (20.00)
T, (m 0.2349 0.2352 0.2371 0.2382 0.2356
T, (m) 0.2119 0.2122 0.2141 0.2152 0.2126
Trim (m) 0.0230 0.0230 0.0230 0.0230 0.0230
L/B 6.00
B/d 4.476 4.470 4.433 4.411 4.462
. 8 0.67046 0.66959 0.66959 0.66959 0.66588
Disp. (m )
WS A (m2 ) 5.25004 5.21794 5.20294 5.20589 5.18555
Cpa 0.5549 0.5553 0.5260 0.5021 0.5411
Cpr 0.4452 0.4443 0.4633 0.4885 0.4490
Cp 0.5001 0.4998 0.4947 0.4953 0.4951
Coa 0.6123 0.6126- 0.6025 0.5748 0.6202
C, 0.5518 05514 0.5666 0.5670 0.5678
Cy 0.9064 0.9064 0.8731 0.8735 0.8720
Cy 0.6076 0.6073 0.6126 0.6114 0.6129
lep(% of L, p) 1.441 1.892 0.719 -0.416 1.303
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® 6.1 BREERE, 1K

FUL LOAD BALLAST
® @ [€) [©) @ @
(EiEdEiRik  |Prohaska®iE /@ % |EEiEigiE  |Prohaska®@¥iE /@ %
ARREIOL S, No. 0578) | 1.14 1.14 0.0 1.19 1.18 0.8
BAREIM S. No. 0582) | 1.12 1.11 0.9 1.15 1.15 0.0
CAAEI(M S.No. 0612) | 1.13 1.13 0.0 1.13 1.13 0.0
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D. EME iR LIKFTHEDOMIRES S 12D,
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io.o o5 Lo A B T I
< 02 FULL LOAD CONDITION
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-0.2
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8 T i d T T
i {FULL {LOAD! CONDITIO i
7 € 14K Marks
DigEM.8.No.0608) 45.0 118 d—--+4—--—F- with: bow flare y by
° & EMBE(M.$.N0.0599) da.4 1)13 withgut boy flard v
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04 o ot
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10
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=
‘_Z
. 20,000
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5 L
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T |BABEY(M.S.N0.0582
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FA0%(M.S.No.0619,
P Cep + Schoenheir 5| tine
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0
0.25 0.30 F 0.35 &
n
E36.9 (DARE, EfRE) 10,000
' FULL LDAD CONDITION
TRIM (+ ; by BOW ) % Lpp) (o
0.4 0.5 0.6 0.7 0.8 0.9 1.0 H
7 T T T T T L
DABZI(M.S.No.0599) 3
WITHOUT BOW FRALE b 5,000 =
FULL LOAD GONDITION &
T I Z
B a. Vg (knot) g
B TNITIAL TRIM \\\1334{ o T " - s P = v
B T — 1 L | | 1 , Fo ) 1 | L 1 L
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=
R S TRIM & oo -
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i o . 6. 11 FHE A P
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3 J
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2 2. A PR 1 4 n s L 1} L . . 2
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B36.10 1 =27 b - b U LHESE
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FEBABHP (K6.17) &, FHEEETIZA. B.
F. CHEDIRICRE->THD. CHREIZARBRE LD

HTHRDHE LT 57,
0.5 — T T T T T
M.P.NO.1358 . — AMRT(M.S.No.0578) —————M—— .
HUMBERS OF REVOLUTION , n = 10 £p3 | _ gggmz:zg:s:; T - -
TEMP. of WATER 14.0°C n FAZ(M.S.No,0619) —-—-—-—-—
R, = 4.92X10° B ACF A=wgfl=wy . -
- 0.0003 1.030 S
0.4 -~ Cgp : Schoenherr’s Une
v , 20,000]— BHP = 1.02 DHP 200
2 °% :
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— o
o —{100
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0.31~2 E-lo0 o8
£ 5 s e
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& 3 0.65 15,000 = ~0.7 ]
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FfA%%(M.S.No.0619) |1.13
QQ
=
o
]
=
5

<

0.25 0.30 F, 0.35

B96. 19 rye& ry (HREARER)

DHAZHM .S.M0.0609) — ——-c—uee with bow flare
E#8TI(M .$.N0.0599) o= without bow flare
5 -Fn=0.91
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7. CFD&HE
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(2) Rt REISHTEZR 7 5ME (DWE. Eff
) OERBEIIBR Aoz, TR ZOBOBRE D
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