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An Approximate Calculation Method for Maneuvering Hydrodynamic
Forces on a Ship Hull with Heel Angle

By Akinori YUMURO (Member)

Some numerical calculations of maneuvering hydrodynamic forces on a ship hull with heel angle
are carried out by using Bollay’s lifting surface theory. With the assumption of rigid free-surface, the
ship body is replaced by a rectangular wing with dihedral angle. Here, the dihedral angle corresponds
to heel angle of the ship body. Sources are distributed over the lifting surface to represent thickness
effect of ship breadth. The source strength is determined to be proportional to slope of a distribution

of ship breadth.

Numerical calculation is made by changing heel angle and drift angle systematically. Calculated
values are compared with the experimental results presented by Son and Nomoto. It seems that
the approximate calculation method proposed here is useful for understanding a tendency showing
variation of the hydrodynamic forces with heel angle.
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Table 1

Lpp (m 3.000
B (w 0. 435
d (Mean) (m) 0. 1457
Cho 0. 559
L.C.B. from F.P. 0. 518L pp
L/B 6.90
2d/L 0.0971

Principal particulars of ship model employed
in calculation of hydrodynamic forces (ref.4) )
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Table 2(a)

Influence of changing control points
on hydrodynamic derivative (¢ = 0)

v p-7)
Sy =00 0.336
Cal. Sy =03 0318
Sy =05 0289 J
Exp. ref.4) 0.236

Table 2(b) Influence of changing control points

7
SO

B=10° B=20°
00 01096 0.3269
03 0.1089 03258
05 0.1069 03239
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Fig.2 Experimental values of lateral force

coefficient due to heel angle (ref.4))
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Fig.4  Experimental values of Y'/(Y')o as

function of heel angle (ref.4))
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Fig.6  Chordwise distribution of vorticity
and velocity induced by sources
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