A ship's fore body formField of the invention The invention concerns
design of vessel hulls. Mre specifically, the invention concerns the shape
of shi ps'wbanm/dserdy forns, as set out in the preanble ofceha200l000030
Background of the invention Wen a ship is nmoving in - and relative to -
water, it is subjected to various fornms ofl resistance by the water. This is
di scussed by O M Faltinsen, Sea Loads on Ships and Ofshore Structures,
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Most important is the total resistance, which is a combination of calm water
15 resistance and the added component due to the waves.

Thus, the added resistance due to waves is usually divided into two components:

a) added resistance due to reflection of waves in the bow region of the ship, and

b) added resistance due to ship motions.

The wave length regions where the different components dominate are shown in
20 figure 1, illustrating typical wave length (1) dependence of added resistance in

waves for a'ship of length “L”. The figure shows the two components of resistance

increase, as well as the total resistance increase.

Typically, added resistance due to bow wave reflection dominate when the wave
length X is less than half the ship length (A/L < 0.5), while the added resistance due

25 to ship motions are dominant when the ship motions become large. This is typically
in the region 0.7 < A/L < 1.5, where the wave length is close to the length of the
ship.

When a ship goes in a seaway, the waves induce motions in six degrees of freedom
on the hull. From a resistance point of view, the heave and pitch motions are the

30 most important, which again are strongly coupled. When the hull heaves and pitches
it generates its own wave system, which carries energy away in much the same way
as the still water wave pattern and thereby creating a resistance force.

The added resistance in small waves is due to bow wave reflection (cf. figure 1),
which again is very dependent on bow shape geometry and forward speed. The ship

35 has very little, or none, motions in these waves as the ship motions are dominated
by the inertia forces in this frequency range.
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* A lower bow portion: Optimised for calm water with a conventional bulbous
bow with low calm water resistance.

* Anintermediate bow portion: Optimised to reduce the added wave resistance
in smaller waves which are reflected in the bow part region. The energy of
20 the wave is treated in a relatively short period of time and the tendency for
the small waves to follow the hull shape further aft is generally prevented.

* Anupper bow portion: Optimised to reduce the added wave resistance in
larger waves which are mainly due to ship motions. By stretching this part
further forward (relative to a conventional bow shape) and make it more

25 pointing, it will split the biggest waves and make it possible to reduce the
flare angles and the “shoulders” in the bow region.

The inventive a fore body of a ship comprises a bow having an upper bow portion
and a lower bow portion, characterised by a recessed bow portion between the upper
30 bow portion and the lower bow portion.

Advantageously, the recessed bow portion comprises a blunt shaped surface,
curving inwards and backwards from a transition area between the upper bow
portion and the recessed bow portion, said blunt shaped surface being designed to
reflect smaller waves and thus reduce the added wave resistance in smaller waves
35 which are reflected in the recessed bow portion, whereby the energy of the wave is



flare angles and the "shoul ders” in the bow region. The inventive a fore
body of a ship conprises a bow having an upper bow portion and a | ower bow
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portion and the | ower bow portion. Advant aﬁgeously, the recessed bow portion
conprises a blunt shaped surface, curving+nwards and backwards from a
transition area between the upper bow portion and the recessed bow portion,
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15 These and other characteristics of the invention will be clear from the following
description of an embodiment, given as a non-restrictive example, with reference to
the attached drawings wherein:

Figure 1 is a graph showing typical wave length dependence of added resistance in
waves.

20 Figure 2 is a principle side view of an embodiment of a bow design according to the
invention.

Figure 3 is a front view of an embodiment of a bow design according to the
invention, viewed in the ship longitudinal direction.

Figure 4a is a line drawing of a bow design according to the prior art, viewed in the
25 ship longitudinal direction (x axis), from the front.

Figure 4b is a line drawing of an embodiment of a bow design according to the
invention, viewed in the ship longitudinal direction (x axis), from the front.

Figure 5a is a line drawing of a bow design according to the prior art, viewed in the
ship transverse direction (y axis), from a side.

30 Figure 5b is a line drawing of an embodiment of a bow design according to the
invention, viewed in the ship transverse direction (y axis), from a side.

Figure 6a is a line drawing of a bow design according to the prior art, viewed in the
ship transverse direction (z axis), from below.
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y-axi s and z-axis of the coordinate system and wherein the x-axis and the
y-axis are oriented in the horizontal plane while the z-axis is oriented in
the vertical plane. The forward direction of the ship corresponds to the

positive x- detailed desatipitiomef Hawisbdiniedgt i on corresponds to the positive
zdirection. The xz-plane defines a |ongitudinal plane and the yz-plane

defines a Inthe following description and in the claims, spatial coordinates and directions are

made with reference to a conventional three-dimensional coordinate system where

15 the ship length direction, width direction and height direction correspond
respectively to the x-axis, y-axis and z-axis of the coordinate system, and wherein
the x-axis and the y-axis are oriented in the horizontal plane while the z-axis is
oriented in the vertical plane. The forward direction of the ship corresponds to the
positive x-direction and the upward direction corresponds to the positive z-

20 direction. The xz-plane defines a longitudinal plane and the yz-plane defines a
transversal plane.

With reference to the attached drawings, the inventive ship fore body 1 comprises a
bow having an upper bow portion 30 and a lower bow portion 10 and a recessed
bow portion 20 between the upper bow portion 30 and the lower bow portion 10.

25 Referring to figure 2, these three bow portions are schematically illustrated. By
virtue of this design, three zones may be defined:

Zone A: Low calm water resistance zone, in which the operative element is the
lower, bulbous bow portion 10;

Zone B: Small wave crushing zone, in which the operative element is the
30 intermediate, recessed and blunt bow portion 20; and

Zone C: Larger wave splitting zone, in which the operative element is the
comparably narrow upper bow portion 30, having a shape which efficiently splits
the larger waves.



transversal plane. Wth reference to the attached draw ngs, the inventive
ship fore body 1 conprises a bow having an upper bow portion 30 and a | ower
bow port iwo 200/@nm7a recessed bow portion 20 between thecuppeoidoessportion
30 and the | ower bow portion 10. Referring to figure 2, these three bow
portions are schematically illustrated. By virtue of this design, three
zones may be defined: Zone A: Low cal mwater resistance zone, in which the
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1. Afore body (1) of a ship, conprising a bow having an upper bow portion
and a | ower bow portion, characterised by a recessed bow portion (20)

bet ween twe 20ppsr7ibow portion (30) and the | ower bow poPCTroNnO20100)0038. The
fore body of claim1l, wherein the recessed bow portion (20) conprises a

bl unt shaped surface (23), curving i nwar d® and backwards froma transition
area (T) between the upper bow portion and the recessed bow portion (20),
said blunt spmimd surface (23) being designed to reflect snaller waves and
t hus reduce the added wave resistance in snaller waves which are reflected
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forward x- dithendsacy &1 the empl wavssdg folfow ike by ehanenfiyrther a§ is ghrarailn t he
| ower bow parévamied.10) extends beyond the upper bow portion (13) in the
forward x-direction. 9. The fore body of any one of the preceding clains,
wher ei n t he 3. onerTheoforgbody oficlaimir rSdsing2 pwhbeus tHrwc£26d bew fokflbn (20)

comprises a generally vertically oriented leading edge portion (21).

15 4. The fore body of claim 3, wherein the leading edge portion (21) extends in a
z-direction.

5. The fore body of claim 3 or claim 4, wherein the leading edge portion (21)
extends from the blunt shaped surface (23) and down to the lower bow portion (10).

6. The fore body of any one of the preceding claims, wherein the upper bow
20 portion (30) comprise reduce flare angles and a comparably narrow shoulder portion
(32), whereby the added wave resistance in larger waves is reduced.

7. The fore body of any of claims 1 - 6, wherein the upper bow portion (30)
extends beyond the lower bow portion (10) in the forward x-direction.

8. The fore body of any of claims 1 - 6, wherein the lower bow portion (10)
25 extends beyond the upper bow portion (13) in the forward x-direction.
9. The fore body of any one of the preceding claims, wherein the lower bow

portion comprises a bulbous bow portion (10).
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