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Improvement of course-keeping ability of a high speed mono-hull by skegs

by Hironori Yasukawa, Member Noritaka Hirata, Member

Kuniji Kose, Member

Summary

This paper describes the improvement of course-keeping ability of a ship by attaching the skegs. The ship was
designed as a high speed monohull with 40 knots by water jet propulsion system, however, the remarkable course-
keeping instability appeared unfortunately. To improve the course-keeping ability, the skegs with Ag/(LT) = 1/50,
where Ag is the total skeg area, L the ship length and T the draft were designed. The captive model tests such as the
resistance test and circular motion test were carried out to capture the hydrodynamic force characteristics for the ship
with and without skegs. Based on the experimental data, maneuvering simulations such as 15/15 zig-zag maneuver
and 30deg turning were made to investigate the effectiveness of the skegs. Through the simulations, we found that
skegs with Ag/(LT) = 1/33 are needed for improving the course-keeping ability of the ship. It was confirmed that
the skegs are effective in the wide speed range from slow to high near 40 knots by oblique towing test for various ship

speed.
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Table 1 Principal dimensions of a monohull

model fullscale
length (L/Ly,;) 2.00m 100.0m
max. breadth (B) 0.25m 12.5m
draft (T) 0.07m 3.5m
wetted surface area (.S) 0.452m? 1130m?
volume (V) 0.0130m® | 1625m3
center of buoyancy (z¢g) -0.086m -4.3m
L/B 8.00 8.00
B/T 3.57 3.57

Fig. 1 Body plan of a monohull
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Fig. 2 Side profile of the model
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Table 2 Linear hydrodynamic derivatives (w/o

skegs)
Yé 0.1821
Y] —m’, | -0.0334
NL/3 0.0957
A 20.0126
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e (50 1.75m(000 35mm), hs 0 2.0m(000 40mm)0
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Table 3 Estimated linear hydrodynamic deriva-

tives and their changes due to the skegs

AY) ] 00413 V] 0.2234
AY/ | 0.0200 || Y/ —ml | -0.1062
ANZ [-0.0200 N, 0.0757
AN/ | -0.0097 N/ -0.0223
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Fig. 3 Skeg arrangement in the model (unit:

mm)
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Fig. 4 Resistance test results (top: residual re-
sistance coefficient curves, middle: dip-

ping curves, bottom: trim curves)
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Fig. 5 Comparison of effective horse power
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Fig. 7 The water jet thrust curve assumed
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