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In presence of waves the heaaing motion will cause a sha,rp reduction of the

Bifr, and, therefore a considerable decrease of the planing stabilitg coefficient.

6. The hydrodynamic lift axis during the turning path'

When a planing craft cover a turning path, besides the gravitational forces

and the nyaroaynaioic forces, it a.rises a further force, due to the centrifugal

accelaration, the centrifugal force I), which, in the so called third phase of the

turning path, defi:red. by a steady radius R, and a steady speed V, is

F, _ ̂ Y.- - R g '

For balancing this centrifugal force F., the craft, as well as any ship or vehicle

when turning [7], needs a centripetal force Fr.
In a displacement ship this force is produced by the lateral resistence of the

hull; and for this reason, as it is known, the ship advances on the turning path

whith a drift angle B.

f ig.3

The giration point follows the curve, while the fore pa,rt of the hull drifts

inwards and the aft part &ifts outwards.
If we assume [zj, temporarily, that in a planing vessel this point lies, as for

the d.isplacement hJis, *"ll fot*u"d the midship section, fi'gure 3, the wider part

of the hull drifts outwa,rds'
This drifting, while in a displacement ship produces el horizontal force Fv, in

the planing hulls, frgUre 4, owing to the peculiar shape of-the bottom, and the high

,puud. "oo""uro"d, irodrrcus in tle tranwerse section of the hull, an hydrodynamic

firce, with an horLontal component F':Y ' and a vertical component Z'

With reference to the athwarthship sections of figure 4, in which it is repre-

sented. the transversJ equilibrium of.r nignt speed deep-vee deadrise crafb, while

ad.vancing along the steady turn phase of the turning path, the acting forces a're:
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L
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(

fis.4

a) mass forces {rrzl acting along the resultant of the centrifugal accelera-

tion and of the $avity acceleration; the direction of this resultant, the so called

dgnamic aertical, forms an angle

, a r
v : arctg -

with the graaitational aertical, and this angle depends, of coulse' on the speed

and on the radius of the turning path; these mass forces F1q are frrnction of the

centrifugal acceleratiotr o,. and therefore of the velocity V and of the radius of the

turning path, as well as of the gravity accelerationl
Uf nyaroaynamic force F1r;, which is the sum of the hydrodyna.mic lift ,

and of the transversal compotett Ty" of the thrust.
It must be noticed thaf the hydrbdynamic force F@)n would be the horizontal

component of the whole hydrodynamic lift, if the thrust were in the direction of

the ship speed V; but, owing to the fact that the thrust has a component outward,

the lift a>cis during the turning path will result angled inwa,rd, in respect of the

direction of .F1ay.
In the steady condition of turning, the mass force F1u1 and the hydrodynamic

force flr; must be balanced:
F1q :  F1ny ,

and consequently the hydrodynamic lift a:<ix passes through the centre of gravity'

but, in general, as it is shown in the two sketces of figure 4, this a:ris does not lie

in the longitudinal plane of the craft.
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For reaching these general equilibrium conditions, the craft, in general, during
the turning path, besides the drift angle B and the trim angle d, adrrances with
an appropiate equiiibrium angle bptween its principal plane of symmetry and the
grauitational uertical; this angle is the angle of banking 1.

If we consider the angle / between the principal plane of symmetry of the
craft and the dynamic aertical, which may be defined the angle of heel, it will be,
as shown in figure 4:

1 : u + 0 .
A turning path covered whith an angle of heel / equal to zero will mean that

the craft is advancing with a banking angle

7 : u t

which means that its longitudinal plane of symmetry contains the resultant of the
mass forces.

Therefore also the risultant of the hydrodynamic forces will lie in the same
plane; figure 5.

Y ng.o

In this conditions the horizontal component {a)s of the hydrodynamis lifl

balances the centrifugal force F. and the vessel does not need any drifting angle

B for producing the lateral resistence: therefore the direction of the istantaneous

velocity V of the craft lies on her plane of symmetry, and her giration point

coincides with her centrer of gravity.
It is out of question that these conditions, essentially through the absence of

the drifting angle 0, arc the optimum ones for turning, as far as both resistence

and seakeeping are concerned.
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