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5TUDY OF MOTIONS OF HIGH SPEED BOATS IN A SEAWAY
(2 nd Report)

wmH RS R &
Research Committee of the High Speed Boat

The heaving forced oscillation tests were carried out to examine the hydrodynamic force and moment

acting on a high speed boat models. One of the test models is a scale model of a high speed boat and the

another is a two dimensional model of which section is nearly similar to midship section of the scale model.
The results obtained by the present tests are as follows,

1) The damping coefficients and added mass coefficients of the scale model caleulated by strip method
give good agreement with the experimental data obtained by forced oscillation tests at lower Froude number.

2) The damping coefficients of scale moedel at higher Froude number become larger compared with the

ceefficients by strip method.

3) High frequency components and stationary components appear in both two dimensional model and
scale mode! and they increase gradually with the frequency of oscillation.
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Table I Nomenclature {twodimensional model)

A =2¢b,L waterplane area

b half-breadth of model

du draft of model

F heaving force

Foo(Fay) stationary force

£ acceleration of gravity

L Iength of model

M mass of model

m (M) added mass and its nondimensional form

n (n) damping coefficient and its nondimen-
sional form

Z(Z,) amplitude of model displacement and
its amplitude

P mass density of fresh water

@ circular frequency of forced oscillation

£,=wtfg +b,, nondimensional circular frequency
factor
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Table 2 Configuration

d., {cm) 3.0 6.0
b (cm) 10.0 20.0
& | 0~1.2 0~2.2
Z, {cm) | 1,3 4 5 6
e = Z./ba | 0.1~0.6 0.05~0.3
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Table4 Configuration

Conf, Z, (mm) F, Sirutiged, trim
A 5, 10, 14, 18 0~1.2 1.74, 2.91 with out
B 10 0, 0.2, 1.0 0~3.5 with out
c 10 I.o 0~3.5 with. with out
D 5, 10, 14, 18 1.0 0~3.5 with
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Table 5 Nomenclature {scale model}

a (a") virtual mass (nondimensional added
mass coefficient) waterplane area

b (b)) damping cocfficient and its nondi-
mensional form '

b half beam of planing surface

¢=peged.  buoyaney coeflicient

D (D) cocfficient of moment term due to

heaving acceleration and its nondi-
mensional form

E (En cocflicient of moment term dye to
heaving velocity and its nondimen-
sional form

F heaving force

Fo= V|~ g+L Froude number

£ aceeleration of gravity

G =lpegeA, cocfficient of moment term due to
heaving displacement

distance of center of gravity from
center of floatation

oy

L length on load water line

M pitching moment

m mass of model

V model velocity

14 weight displacement of model

Z(Z,) model displacement and its amplitude

I mass density of fresh water

w circular frequency of forced oscillation

a {3) phase angle by which moment (force}
lags oscillator displacement

AfL wave length hull length ratio

fy=wg+b.  nondimensional circular frequency
factor

F =RF =7 (a cos st b, sin nent )
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Cocficients of cquation of motion of scale model with Fn.
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