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A Fundamental Study on Short Waves Propagateing in Non-uniform Flow
around Ship’s Hull

by

Micuio UENO, Tapasa1 NIMURA, Hipeki MIYAZAKI
AND KoJi NONAKA

Abstract

In order to evaluate manoeuvrability of ships by analyzing manoeuvrability test at seas, effects of
steady wave forces and moment must be estimated correctly since it is inevitable that ships suffer
those external forces at seas. Moreover, the fact that short waves induce larger steady wave forces
and moment than long waves and short waves exist anytime at seas means steady wave forces and
moment have to be taken into account to secure safety of ships at seas. These are among reasons
why short waves’ effects on ships in manoeuvring motion must be investigated.

One of specific property of short waves is that short waves are easily deformed or refracted by
flow around ships. Since flow around ships in manoeuvring motion is more complicated than that
in straight running effects of non-uniform flow around ships must be taken into consideration for
estimating its steady forces and moment.

Formula for estimating steady wave forces and moment acting on ships in manoeuvring motion
which includes effects of non-uniform flow around ships is presented by applying Ohkusu’s method for
calculating added resistance of ships in head wave condition to manoeuvring condition that includes
oblique, turning and their combined motion. Model experiment is carried out to measure steady wave
forces and moment acting on a ship in oblique and turning motion in short waves with motion of
wave period not constrained.

Calculated results by present method are compared with experimental data and those by other
method of calculation. It is found that present method well describes property of steady wave forces
and moment acting on ships both in oblique and turning condition. Effects of oblique and turning
motion on steady wave forces and moment are discussed based on present calculation.
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metacenter height
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Motion Range of Range of | Range of spring | Mass of
/Force . .
motion forces constant moving
carriage
Surge +£200mm | =29.4N Min: under 8.9kg
(3kef) 0.0294N/mm
Sway +200mm | *=68.6N (0.003kgf/mm), 18.4kg
(Tkgf) Max: over
4.9N/mm
(0.5kgf/mm)
Yaw +30deg +39.2Nm | Min: under
(additional | (4kgf-m) 0.0294Nm/deg
+20deg (0.003kgfm/deg),
for anti- Max: over
st-s. wave 4 9Nm/deg
moment) (0.5kgfm/deg)
Heave | ==150mm 12.8Bkg
Roll =+ 30deg
Pitch +20deg
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MEPBNEEOBEAXEZAVAEAIRZINL Y A2
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TAHRNCHIERERZEORVVELREDCEFTE %
HEBETAZ LTS, K6 IZELRBOER K
HOEBRFERLHERREEZTRT, B#ITELoOHS
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FEEROEER AL T, FilS DFERE
EEB % ZE L TVWARWZ &, Sakamoto b DIk
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