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Hydrodynamic Forces and Flow Characteristics for Three—Different Types of
Yacht Keel

Ki-Chul Choi* and Beom-Soo Hyun **
Division of Ocean Systems Engineering, Korea Maritime University *
Abstract

Yacht is operated by wind—driven thrust on the sail, but also experiencing the side force.
Thus the keel attached on the bottom of main hull prevents it from flowing sideway. Since
the keel affects the stability. and thrust of yacht, its selection is one of the most important factor
in design. In the present paper the correlation between yacht hull and keel was investigated,
through comparison of forces measured at various combinations of heeling and leeway angles
with and without keel. Keel-only test was also performed to find out the drag and lift
characteristics of keel itself. Finally three diffefent types of keel, i.e. fin keel, buib keel and
winglet keel were tested to compare their advantages and drawbacks.

#Keywords: Sailing yacht{RE), Keell&=), Leeway(B, AI&21), Heel angle(¢, B@HAZ),
Experiment(& &), Appendage($I12), Hydrodynamic forces(S M)
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Table 1 Principal particulars of mode!l ship

T8 Model ship
LW.L. m
Breadth 0.428m
Depth (Max) © 0.172m
from Baseline 0.054m
Draft from Keel Bottom 0.213m
Disp. |without Appendage| 0.008075m°

) with Appendage 0.00848m*
wetted | without Appendage 0.2684m>
surface | with Appendage 0.33135m°

KG from Baseline 0.062m

Fig. 1 Model ship (BI=& 2005)

(a) Fin Keel (b) Bulb Keel

~
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(c) Winglet Keel
Fig. 2 Three different keel types
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Table 2 Keel particulars and test conditions
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[ — —m — ¢ =10 With Keel

0.04F _ _, _ $=20
[ —=0-—¢=0
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[ -t =20

-0.08

Fig. 5 Yaw moment with and without keel
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Fig. 6 Results of keel-only test
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—8— Keel Test
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Fig. 7 Comparison of results between
leeway test and keel-only test
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