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A Study on the Ship Resistance and Moment Prediction for Running Attitude
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Abstract

During sailing by wind—driven thrust on the sail, a catamaran sailing yacht generates
leeway and heeling. For estimating resistance and moment prediction of a real ship by
changing of running attitude, a model test of the ship has to be carried out. This study
aims at establishing experimental techniques for a catamaran sailing yacht by changed
attitude during running direction. Through the model test, drag and side force of the real
ship are predicted. Also through experiment, rolling and yawing moments were considered
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Fig. 2 Co-ordinate system
Table 1 Main particulars of yacht
o Symbol Ship
Designation (unit) Value
Length bet.
perpendiculars LPP(m) 9.50
Length of waterline | LWL(m) 8.97
Breadth B(m) 5.86
Depth D(m) 2.045
Draft Forward | DF(m) 1.03
Aft DA(m) 1.03
Wetted Surface Area | WSA(m?2) 29.57
Wetted Keel Area WKA(M?2) 2.012
LCB LCB(m) 4.76
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Fig. 3 Schematic view of test yacht

Table 2 Particulars with heel angle

Ship
Symbol
(unit) Heel Angle(deg.)
0 2 4 7 10

DIS(ton) 6.075 | 6.075 | 6.075 | 6.075 | 6.075

LWL(m) 8.970 | 9.252 | 9.376 | 9.362 | 9.356

WPA(m?) | 16.359 | 16.268 | 16.012 | 14.651 | 10.697

WSA(m?) | 28.622 | 28.544 | 28.310 | 27.147 | 23.639

DF(m) 1.030 | 1.027 | 1.019 | 0.994 | 0.934

DA(m) 1.030 | 1.027 | 1.019 | 0.994 | 0.934
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Fig. 4 Hull section with heel 0 deg.

Fig. 5 Hull section with heel 2 deg.

Fig. 6 Hull section with heel 4 deg.

Fig. 7 Hull section with heel 7 deg.

Fig. 8 Hull section with heel 10 deg.
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Fig. 10 Running view by heel 10 deg. and
yaw 14 deg. with design speed
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Fig. 11 Change of forces by leeway and
heel angle with Model
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Fig. 12 Change of moments by leeway and
heel angle with Model
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Table 3 Expanding factor

Physical Quantity Ratio
Length, Pressure 1/
Force, Weight 1/2% % 0.975
Moment 1/2* % 0.975
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Fig. 15 Change of Mx and Mz by leeway
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