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Model Tests on Thrust and Torque Increase and Fluctuations
Acting on the Propeller Shafts of High-speed Container
Ships with Single or Twin Screws in Obliqgue Waves

by
Taihei Yosuino, Toshihiko Sarura and Yoshie YosHINO

Abstract

In the recent faster and larger container ship, hull form becomes more slender and number
of propeller tends to increase from single screw to twin or triple screws, further to quadruple
screws under planning, as the power of propulsion increases. For design of main engine of such
a vessel it is necessary to estimate the sea margin of propulsion power enough to keep the de-
signed ship speed in rough seas, because exact and periodical operations are especially important
for a modern, high-speed container ship. In addition, severe fluctuations of thrust and torque
induced by ship motions in waves will be one of the major reason that the master will be forced
to reduce ship speed, i.e. the deliberate speed reduction, in order to prevent from the excitation
of dangerous synchronism of vibrations of the propulsion system.

This paper describes the test results on these problems, i.e. the mean increments and the
fluctuation amplitudes of thrust and torque in oblique waves. The model tests were carried out
in the Seakeeping tank of S.R.I. with a wide variation of wave length, heading angle and ship
speed. Two tested models have the same L/B and B/d values, while the one is a single screw
ship and the another is a twin screw ship.

The results are obtained as follows:

- a) thrust and torque increases are remarkable in head and bow seas for both ships with small
difference between weather and lee side propellers,

b) thrust and torque fluctuate in different manner for both ships and for both sides of propellers.
The fluctuations become larger in bow seas for single screw ship, while the larger fluctuations
occur in quartering seas for the lee side propeller of the twin screw ship.
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Fig. 2 Body plan of the twin screw ship (T-8 Type)




Table 1 Principal dimensions of the ships and models

Ltems Single Sc_rew Ship Twin (S;{g‘gv Ship
Ship Model Ship Model
Length betw. P.P. L (m) 240.000  5.225 240.000  5.000
Breadth Mld. B, (m) 30.000  0.653 30.000  0.625
Depth Mld. D (m 18.189  0.396 24.000  0.500
Draft Designed do (m) 11.208 0.244 10.000 0.208
(Tested Condition)
Draft fore dy  (m) 11.208  0.244 11.208  0.2335
Draft aft da (m) 11.208 0.244 11.208 0.2335
Draft mean dm (m) 11.208 0.244 11.208 0.2335
Trim t (m) 0 0 0 0
Block Coefft. Cs 0.572  0.572 0.586 0.586
Midship Coefft. Cn 0.966 0.966 0.982 0.982
Water Plane Coefft. Cw 0.686  0.686 0.803  0.803
Displacement Vol. |4 (m?) 46,159 0.4763 47,289 0.4276
Position of C.G. lop (m) 3.734 0.0813 7.52 0.1567
Height of C.G. KG (m) 11.212  0.2441 14.390  0.300
Metacentric Height GM  (m) 1.191  0.02593 1.358  0.0283
Radius of Gyration c=K/L 0.240 0.240 0.240 0.240
Rolling Period T, (sec) 19.315 2.850 19.953 2.88
Rudder Area Ar  (m?) 52.598 0.0249 54.6 0.0237
(inc. Horn)
2| Depth (m) 0.533  0.0116 0.450  0.0094
'»22 Total Length (m) 60.000 1.3063 72.000 1.500
@ | Length fore Midship (m) 27.000 0.5875 36.000 0.750
@ | Length aft Midship (m) 33.000  0.7187 36.000  0.750
Diameter Dy,  (m) 7.680  0.1672 5.910  0.1231
Pitch Ratio P 1.055 1.055 1.245 1.245
g Exp. Area Ratio 0.73 0.73 0.8372 0.8372
= | Blade Thickness Ratio 0.0446  0.0446 0.057  0.057
3 Boss Ratio 0.1846 0.1846 0.18 0.18
® 1 Angle of Rake (deg) 5°42/6  5°42'6 10° 10°
Number of Brade 5 5 5 5
Direction of Turning Right Right Out Out
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Fig. 29 Amplitude of thrust fluctuation for the
propeller at weather side of the twin
screw ship
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Fig. 33 Thrust fluctuation versus heading angle
for the single screw ship
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THRUST INCREASE by G.Vossers
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Fig. 43 Mean thrust increase for the single
screw ship (by G. Vossers)
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