Test case 3a.9: Pureyaw

PRSP

Conditions
e Captive pure yaw motion in still water
¢ Fixed (Even keel)
e  Without rudders
e  With bilge keels

Pre scribed PMM motions:

e Sway motion: Moy = —2Smm sjn(%tj

e Sway velocity: Voum = —2(%)Smm COS( p

27N tj
0
2
* Sway acceleration: v, = 2[%) Sim Sin[zg(l)\l t]

e Heading angle: w=-y, COS[@tj
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e Yawrate:  — Fowm = ¥o (%j Sin[%t)

2
* Yaw acceleration: =y, = ‘//0(22)\') cos( 2;2([)\] t)

F, 1| R/l | Ug sl | N [pm] | S, [ml | y,[deg] | r' [

0.280 | 4.643x10° 1531 8.0210 0.1636 10.2 0.30
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Fie. 32.9-1 Time history of non-dimensionalized To be compared with experimental results
g 24 longitudinal force ( X ") download
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. Time history of non-dimensionalized yaw To be compared with experimental results
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Fig. 3a.9-4 | Damping parts of Y and N’ vs. r download
Fig. 32.9-5 | Inertial parts of Y’ and N’ vs. f’ To be compared with experimental results

download

e Coordinate system for comparision is ship-fixed at midship on the undisturbed waterplane.
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where, U . is towing carriage speed, g is the gravitational acceleration and y is the kinematic

viscosity of water.

e All quantities are non-dimensionalized with water density ( p ), ship speed (U = +/ u’+v?), lat-

eral underwater area (A =L T ), and the length between perpendiculars ( Lpp).
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Y'=a, + ian cos(nat
n=1

N'=c, + icn cos(nat

n=1
damping parts are
3
Y5 =Y b, sin(nat)
n=1
3
Np = > d,sin(nat)

and inertial parts are

Y, = a, cos(at)
N/ = ¢, cos(at)
where,
_om
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. . . ’
From the Fourier series expansion of Y and N’,

)+ i b, sin(nat)

n=1

)+ i d, sin(nat)

n=1

Non-dimensional yaw rate and accelerations:

P = Mpp
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