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INTRODUCTION

We have been measuring sail shapes and
performance of IMS type sail using sall
dynamometer boat Fujin. We also performed
numerical calculations using the measured sall
shapes as Input data.

In this report, we want to show the comparison
of measured and calculated results. Moreover, we
present the tables indicating sail performance and
three-dimensional coordinates of the sail shape.
These database will provide a good benchmark
for further sail performance analysis.
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Full scale sail test using sall
dynamometer boat Fujin
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Principal dimensions and sail plan of Fujin
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(3) Variation with mainsail twist angle



Can you see with stereoscopic view?

Measured mainsail shape
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(b) Boat attitude parameters (d) Sail moments Ks, Ns

Fujin:07230BP Trajectory of boat and time histories of attitude parameters and sail forces
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Equations of Motion for Numerical Equation

Surge:

[ 2 =2 .
(M+m)U —(m+m, cos” @ +m,sin” gV

= X, + X, +XVW.V;&+(%,0VB2 L D)X/ + X,

m mass
m, m, m, added mass

u, v velocity components along x and y-axis
X, resistance at upright condition



Sway: .
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Roll:

(Ixx +‘]xx)¢._{(|yy +‘]yy)_(|zz +‘]zz)}Sin¢COS¢'w2
=K, + K¢¢3+(%pv; L D?)K, + K, —mgGM sin ¢

Yaw:.

(1, +3,,)sin? g+ (1, +J,)cos? gy
+2{(Iyy +J3,)-(1, +JZZ)}sin $COS - Y/

=N, +NV.,W+(%,0VBZ L D)NZ + N,



Hydrodynamic Forces and Moments
Acting on the Hull
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Hydrodynamic Forces and Moments
Acting on the Rudder

X, =C,,sina,singd (%p V2L Dj
. 1,

Y, =C,,SInay COSO COS @ (Ep Vg L Dj
K, =C,,sin . L D?
~ =C,sSINa, COSO E'O Vg LD

N, =C,, Sina, Cosd cos g (%p Ve L Dj

Where, =0—y,-f—tan” (IEJWJ
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with rudder angle o for Fujin
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(b) Boat attitude parameters
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Thank you

for your kind attention.
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	ＶＰＰからタッキングシミュレーションへ
	・定常帆走状態を求める。（力とモーメントが釣り合った状態）
	・定常帆走状態から何かが変わった。（例えば、風が強くなった、舵を切った）
	・加速度を１回積分すると、速度に。　もう１回積分すると、距離（座標）に。
	・ある瞬間に求められるのは加速度と　角加速度。
	・ＶＰＰでは考慮しなかった、運動によ　る力やモーメントを求める必要がある。
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