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Model Tests on Thrust and Torque Increase and Fluctuations

Acting on the Propeller Shaft of High-speed Container
Ship with Single Screw in Oblique Waves (Part 2)

Taihei YosHiNno, Naoyoshi MATsuMOTO

Toshihiko SaruTA and Yoshie YosHINO

Abstract

The model test on the high-speed container ship with L/B=6.89 was carried out in the
Seakeeping Tank of S.R.I. Torque, thrust and revolution of the propeller shaft as well as ship

motions were measured in oblique regular and irregular waves. This test is the succession of the

former tests on two container ship models with L/B=8.

The main parts of the test were performed on the model driven by an uncontrolled electric

motor while some test runs were done under such the condition that the torque of the driving motor

was controlled to hold the predetermined value by compensating load fluctuations of the propeller

in waves.
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Table 1 Principal dimensions of the ship and

model
108 #E%E & &3R5 LR &l T, MRE 5.00m, iR
1/35 OAREM TH B, Fig. 1 £t 0 MMER L Items Model | Ship
%3, S-7 Type 234l L 72# & fi<, S-8 Typo Length betw. P.P. L (m)| 5.000 | 175.000
VEERY CHRASNh BRI TS S, £, EBREO Breadth Mld. B (m)| 0.726 { 25.400
BEEMOFEHE, BELAEMCIGEL-ZTH L Draft mean dm (m)| 0.271 9.500
% Table 1 T/’ 7, Trin t (m)| O 0
2.2 BBRAFZE Blfack .Coefft. Cs 0.572 | 0.572
R E BRI AR AR AT O = 5 1 ARASA SRk Midship Coefft. Cu 0.970 | 0.970
(B0mx80mx4.5m) TIFix -7, BN MR TH ga“l? Plan C°\e]ﬁ§' f/W 3 8'711 5 (1)1;1;
_ - - t . . ,119.
0B EAUESART, THAIR ORI B R isplacement Vo ()| 0.563
S oAy, F5E LR B (R B, TR RS Position of C.G. lc_b (m)| 0.074 2.48
IR CATIEIAL, JaAs LT S ot Height of C.G. KG (m)| 0.272| 9.52
BHMO L D.C. 24V, 560W, 3000R.P.M. 72 Metacentric Height GM (m)| 0.020 | 1.015
HOHENBERIRT, OB B T & L 1/2.5 Rolling Period T, ()| 3.07 | 1816
DWEF ¥ =B RO T BRZHNEEN L TTrRT Radius of Gyration Kyy/L 0.237
Tz b, AFAME P L7 OBRBTCEREDVWE Koz B 0.360
BRVSh, TeRFEERII ALV ANT Y 2 -TT Rudder Area Ar (m?)| 0.0218 26.69
0 £ 2% i x
4 /ﬂ/bg&q:’ﬁﬁﬂﬂ (100 ”/1/7\/1 [\lfz) XN 5iF Bilge Depth () o.0192 0.45
w, TFRIRECDERIND, Keel Length (m) 1.250 | 43.75
FEIaE LCHAE R Tt bh, HE Q) 3R i 5 o018 0
£ (L) ® 0.35, 0.5, 0.75, 1.0, 1.25, 1.5 {50 6 lameter » | 018} 6.5
B4, W Cw) 12 AL %3 1.5~0.5 L TOWITH L Pitch Ratio P 1.055 | 1.055
B, B (G ’ : . f Propeller Exp. Area Ratio 0.730 0.73
Tt 12.5em (Cw/L=1/40) O—5EUiE & Liz28, AL p Boss Ratio o185 | 0.185
250.35 DIEOEEVE A/L=0.5 O & F CikER & 72 No. of Blade 5 5
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Fig. 2 Spectra of the irregular waves
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Fig. 3 An example of the results of ship
motions measurement
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Fig. 4 An example of thrust measurement
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Fig. 8 Amplitude of yawing rate versus
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Fig. 11 Mean thrust increase versus wave
length
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Fig, 12 Mean torque increase versus wave
length
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Fig. 18 Mean revolution increase versus heading angle
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Fig. 22 Amplitude of torque fluctuation versus
wave length
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versus wave length
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Fig. 27 Amplitude of revolution fluctuation
versus heading angle

AP O E OHERETHT 52 7 A N
LU0 b7 MG % (Fig. 16, Fig. 17) % G.
Vossers @ Series 60 # Bliz k% EE » 5 L/B=7,
Cp=0.572, Fp=0.25 OPEHDAZ A M MBS X+
L7 BAIMEZHIIC X o TROLERRER (XM 1) ©
Fig. 45, Fig. 46) LR L TH 5 &, Vossers OEER
RS h AR OER L) PERERERL DS
DFEE T T D 523, WMBOERBRITITE
—HLTWwd,

3.4 THELRHPDOZXSZAF, L7, EiEHK

FRAEADORAZ A P, Faos8m, BXCE
EHIEIE R EE LT Ry P L7zd D% Fig. 28
~Fig. 30 LR L7z, THEHDHE 5, REAREHR T
ATA MR MY, ROV EELKOBSIME 1=180°
DAPWIETKRE L, 1=60° DALDIBIE TIIhEwE
L, MEBRKRELRBIEERT A ML P L2 B
Ik EL RS, BEREEMIMECEEN LT

(211)




22

THRUST |INCREASE (S5-7)
0.8 X= 180°
S T
Tr condition  €onrot ‘
06 - 1 o . “
I a a . °
T
04 |- m a 3 ]
4
a 2 .
0.2 |- o .
o
d 1 1 1 1 1
01 0z ,, 03
04 X= 60°
Tr a
L s °
0-2 a 3 Ao 2 § o a
a e a i
0 1 1 1 1 J
01 02 Fn 03
Fig. 28 Mean thrust increase in irregular waves
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Fig. 29 Mean torque increase in irregular waves
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HISTOGRAM of TORQUE FLUCTUATION
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Fig. 32 Histograms of torque fluctuation in
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Fig. 34 Block diagram of the torque control
system
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Fig. 35 An example of record for thrust, torque
and revolution in regular waves
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Fig. 40 Comparison of thrust fluctuation with and
without torque control in regular waves
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Fig. 41 Comparison of torque fluctuation with and
without torque control in regular waves
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and without torque control in regurlar waves
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Fig. 48 Ratio of fluctuation to thrust and torque
in irregular waves (without torque control)
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