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On the Analysis of the Synthesized Tests of a High-speed
Container Ship Model in Towing Tank

By
Hiroyuki Apacui, Masao Suiozawa and Takeshi Fuwa

Abstract

An attempt has been made on the analysis of a high speed container ship (Lpp=10.0 m) by

means of the synthesized tests in towing tank. The synthesized tests are composed of:

1.

2
3
4.
5
6

Resistance test

Self-propulsion test

Propeller open test

Measurement of wake at propeller disk
Wave analysis

Wake survey.

Although the concept of the synthesized tests in towing tank is not established, it will be

worth while analysing a ship by results of experiments in many aspects. Among the interesting

results obtained here, the difference of wave resistance between resistance and self-propulsion test,

and the separation of resistance component and the behavior of wake at the stern region are most

impotant ones. For these problems we have to make intensive investigation in order to find ont

the better way for the evaluation of resistance and self-propulsion properties of a ship.
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Table 1 Principal particulars of ship and model

Ship 10 m Model

Load cond. Full Trial Full Trial

Loy (m) 195.0 10.000
Lowr (m) 198.9 10.200
B (m) 30.0 1.5385

dw (m) | 10.50 | 6.876 | 0.5385 0.3526

Trim (%) | O 1.0A| 0 1.0A

t t kg kg|
Ay 36,015 | 21,609 | 4,738.7| 2,843.2

Se (m?) 7,059 | 5,428 | 18.564] 14.275

Co 0.572 | 0.524 0.572] 0.524
Cyp 0.589 | 0.549 0.589] 0.549
Cn 0.970 | 0.954 0.970, 0.954

Iw (%) | 1.411| 0.484| 1.411] 0.484

Lyo/B 6.50| 6.50| 6.50 6.50

Bld 2.86 4.36 2.86 4.36

RAMORERE %R, Table 2 IWRT, e
BAT rF13, ZRORECHDE TR Sh Photo 1 Model ship and propeller
H DT, £OEHE% Table 3 iz, ¥ 7=, WkEH%
Fig. 3 1t5R3, Table 4 1213, B wFOHYE
BEZTRT,
BER, B S eRF L LLBRNCRFRIRBLD
D, BEDERBREERDETFThHoTcE VRS,

Fig. 1 Body plan, stern contours of M.S. No. 0180
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Ex (%)=0.04%
Remarks:

Ey= IH(.‘L’; Z)_B_/fM(x, Z)I % 100 s Ez
Breadth of ship y=H(z,y), Ym=Hn(x,y) (Measured value)
Mex. breadth of ship B ’
Length of ship L, Lwn (Measured value)

—E=Lnl 100

Table 8 Particulars of the Model Propeller

Particulars
Diameter (mm) 364.10 Boss ratio 0.200
Pitch (const.) (mm) 375.38 Blade section MAU-5
Pitch ratio (const.) 1.0310 Number of blades 5
Expanded area ratio 0.7451 Rake (deg.) 6
Boss diameter (mm) 72.82 Direction of rotation Right

(50)
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Fig. 2 Sectional area curve of M.S. No. 0180
Ey (%) Table 2 Accuracy of manufacture of M. No. 0180
S.S. No.
1/2 3/4 1 1)y 2 3 4 5 6
W.L. No.
4 0.004 | 0.013| 0.004 | 0.012| 0.006 | 0.015| 0.009 | 0.001 | 0.010
0.015 | 0.009 | 0.006 | 0.004| 0.005| 0.021) 0.034| 0.009 | 0.008
7 0.004 | 0.018 | 0.018 | 0.019 | 0.025| 0.017 | 0.002 | 0.009 | 0.008
0.018 | 0.014) 0.010| 0.013| 0.018 | 0.028 | 0.032 | 0.009 | 0.010
10.5 _ | 0.022| 0.025| 0.018| 0.010| 0.010| 0.009 | 0.014
’ 0.017 | 0.001| 0.013| 0.019| 0.017 | 0.009 | 0.005
S.S. No. :
7 8 845 9 9y | 9 | 9 | FP.
‘W.L. No. .
4 0.010 | 0.001 | 0.002 | 0.001| 0.015| 0.013 | 0.005| 0.022
. 0.013| 0.005| 0.004| 0.002; 0.002| 0.0 0.005 | 0.012
7 0.009 | 0.014| 0.004| 0.001| 0.009| 0.010| 0.009 | 0.018
0.009 | 0.002 | 0.009 | 0.004 | 0.004| 0.0 0.004 | 0.012
10.5 0.009 | 0.008 | 0.002 | 0.010| 0.017| 0.012| 0.014 |. 0.022
) 0.009 | 0.012 | 0.008 | 0.006 | 0.017 | 0.005| 0.004| 0.010
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Fig. 3 Contours of M.P. No. 0080

Table 4 Accuracy of manufacture of

M.P. No. 0090
(unit: mm)
Design value Measured value
Blade No. 1 363.9
o 2 363.6
ia-
meter 364.10 3 363.7
4 363.7
5 363.7
Rake 6 1 1.04 mm
1 cm~1.05 mm an
Face 77.9¢ 78.0¢
Boss :
Back 52.1¢ 52.2¢
| Blade No. 1 mean 376.8
2 « 376.6
Pitch 375.38 3 7 377.1
) 4 » 3773
5 » 376.6
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Fig. 4 Distribution of water temperature

Table 5 Test condition

Full load
174

Trial
60% pr, 1% trim by stern

Remarks

Resistance test

Frn=0.03~0.316

Frn=0.03~0.338

With boss & rudder

Self-propulsion test

Fr=0.17~0.316

Frn=0.17~0.338

With propeller & rudder
Friction correction

‘Wake measurement

Frn=0.267

Fn=0.302

With boss
Without rudder

Free wave measure-
ment

F,=0.236, 0.250, 0.267,
0.289, 0.316

Fn=0.258, 0.277, 0.302,
0.316, 0.333

Y =3.5m from ship center
line

Wake survey by
pitot traverse

F=0.250, 0.267, 0.289

Fr=0.150, 0.277, 0.302,
0.316

5m aft. from A.P.
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Fig. 5 Relative position of meters in various measurements
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Photo 2 Propeller open test
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Fig. 6 Position of pitot tube in wake
measurements

Photo 3 5-hole pitot tube at prépeller position
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