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CLAIMS

1. A method of reducing bow wave losses of a marine vessel fitted with a bulbous bow,

wherein the bulbous bow comprises a plurality of adjustable bulbs embedded along a length of the

5 bulbous bow at a respective bulb length, each of the plurality of adjustable bulbs being extendable

vertically above a surface of the bulbous bow to an adjustable bulb height, the method comprising:

(i) measuring a speed of the marine vessel;

(ii) determining an optimum bulb length based on the speed of the marine vessel;

(iii) activating one of the plurality of adjustable bulbs embedded in the bulbous bow and

10 located at or close to the optimum bulb length of the marine vessel;

(iv) measuring a draft and trim of the marine vessel;

(v) determining an optimum bulb height based on the draft and trim of the marine vessel;

and

(vi) extending the activated adjustable bulb vertically to the optimum bulb height of the

15 marine vessel.

2. The method of claim 1, wherein the optimum bulb length is determined based on a

relationship between the optimum bulb length and the speed of the marine vessel that is obtained

by computational methods or by towing tank tests.

20

3. The method of any one of claims 1 to 2, wherein the optimum bulb height is determined

based on a relationship between the optimum bulb height and the draft and trim of the marine

vessel that is obtained by computational methods or by towing tank tests.

25 4. The method of any one of claims 1 to 3, wherein each of the plurality of adjustable bulbs

is embedded in the bulbous bow, with top of each of the plurality of adjustable bulbs being flushed

with the surface of the bulbous bow when not activated.

5. The method according to any one of claims 1 to 4, wherein extending the activated

30 adjustable bulb to the optimum bulb height includes use of an actuator which may be powered

by hydraulic, pneumatic, or electric means.

6. The method according any one of claims 1 to 5, further comprising locking the activated

adjustable bulb at the optimum bulb height using hydraulic, pneumatic or electric means.

35

7. The method according to any one of claims 1 to 6, wherein the plurality of adjustable

bulbs are enclosed in a module and the module is recessed into the bulbous bow to form a work

tight skin to prevent external sea water from entering the marine vessel.
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8. A method according to any one of claims 1 to 7, wherein the optimum bulb length and

the optimum bulb height are determined so as to produce anti-bow waves of a desired height

and wave length for the marine vessel at the measured speed, draft and trim, whereby the

anti-bow waves reduces the bow wave losses through activating the adjustable bulb located

5 at or nearest to the optimum bulb length and extending the activated adjustable bulb to the

optimum bulb height.

9. A bulbous bow module for reducing bow wave losses in a marine vessel, the bulbous bow

module comprising:

10 a plurality of adjustable bulbs embedded along a length of the bulbous bow module at a

respective bulb length, wherein each of the plurality of adjustable bulbs is extendable vertically

above a surface of the bulbous bow module to an adjustable bulb height;

wherein the bulbous bow module is configured to be recessed into bulbous bow of the

marine vessel, and dependent on a speed of the marine vessel, a desired adjustable bulb of the

15 plurality of adjustable bulbs, located at or close to an optimized bulb length of the marine vessel is

to be activated; and

wherein dependent on a draft and trim of the marine vessel, the activated adjustable bulb

is to be extended vertically above the surface of the bulbous bow module to an optimized bulb

height of the marine vessel to reduce the bow wave losses.
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10. The bulbous bow module of claim 9, wherein each of the plurality of adjustable bulbs is

embedded in the bulbous bow module such that when the bulbous bow module is recessed into

the bulbous bow of the marine vessel, the top of each of the plurality of adjustable bulbs is flushed

with the surface of the bulbous bow of the marine vessel when not activated.
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11. The bulbous bow module of claim 9 or 10, further comprising:

an actuator configured to be powered by hydraulic, pneumatic or electric means to activate

and extend the plurality of adjustable bulbs.

30 12. The bulbous bow module of any one of claims 9 to 11, further comprising:

a lock powered by hydraulic, pneumatic or electric means to lock the plurality of adjustable

bulbs into position.

13. The bulbous bow module of any one of claims 9 to 12, wherein the bulbous bow module

35 comprises two adjustable bulbs.

14. The bulbous bow module of any one of claims 9 to 13, wherein the plurality of adjustable

bulbs are embedded in the bulbous bow module and the bulbous bow module is to be recessed
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into the bulbous bow of the marine vessel to form a work tight skin to prevent external sea water

from entering the marine vessel.


