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Fast ship 

The invention concerns a ship in accordance with the 

preamble of claim 1. Such ships are well known for use at high 

speeds in order to transport people in a passenger compartment 

to and from an object located at high seas. For use of such 

5 ships the behavior of the ship while at sea is important as the 

passengers are not always accustomed to conditions at sea. While 

moving at high speed over the waves the water flow along the 

bottom surfaces stabilizes the roll movement of the ship. After 

the ship reduces its speed to near zero and/or keeps a station-

10 ary position near the object this stabilizing influence 

disappears, wave induced movements of the ship such as roll 

movements and/or pitch movements of the hull increase and these 

movements strongly reduce the comfort for the passengers. Also 

the transfer of passengers between the ship and the object is 

15 hampered even if a special stabilized transfer-gangway is used. 

These disadvantages are reduced in the ship according to claim 

1. The ship according to claim 1 with a filled trim tank has an 

increased beam and an increased inertia so that the natural fre­

quency for rolling is lower. This makes the ship more 

20 comfortable for the passengers at low speeds near the object. 

During sailing the trim tank is emptied and the ship can plane 

over the waves at high speed. 

Also, when the trim tank is filled and the ship has al­

most zero speed or is stationary, the bilge keels reduce the 

25 roll movement of the ship due to incoming waves. When the trim 

tank is empty during high speed operation the bilge keels hardly 

influence the ships resistance or speed, but contribute to plan­

ing of the ship and improve the stability of the ship during 

planing. 

30 In accordance with an embodiment the ship is according 

to claim 2. In this way, during sailing at lower speeds the re­

sistance of the hull is reduced and during mooring damage to the 

bilge keels is avoided. 

In accordance with an embodiment the ship is according 

35 to claim 3. In this way, the bilge keels are at sufficient depth 
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below the water level to have their full effect and they strong­

ly reduce the rolling movement of the hull. 

In accordance with an embodiment the ship is according 

to claim 4. In this way, the bilge keels have a strong influence 

5 on the rolling movement. 

In accordance with an embodiment the ship is according 

to claim 5. In this way, at high speeds of the ship the bilge 

keels act as a spray strip deflecting the waves flowing along 

the bottom surface downwards. This reduces the spray caused by 

10 the ship and stabilizes the ship on the water. 

In accordance with an embodiment the ship is according 

to claim 6. In this way, the bilge keels are active over a con­

siderable length of the hull and have a strong diminishing 

influence on the rolling movement of the ship. 

15 In accordance with an embodiment the ship is according 

to with claim 7. In this way, the bilge keels are active over a 

major part of the length of the hull so that the influence of 

the bilge keels is strong to reduce the roll movement of the 

ship. 

20 In accordance with an embodiment the ship is according 

to claim 8. In this way, the bilge keels are active over of the 

widest part of the hull so that the influence of the bilge keels 

is very strong to reduce the roll movement of the ship. 

In accordance with an embodiment the ship is according 

25 to claim 9. In this way, the mass of the fluid in the trim tanks 

slightly increases the height of the center of gravity of the 

hull that floats deeper in the water. This reduces the natural 

frequency of the roll movement of the hull and improves the com­

fort of passengers of the ship when the trim tanks are filled. 

30 In accordance with an embodiment the ship is according 

to claim 10. In this way, filling the trim tanks increases the 

moment of inertia for pitching oscillations which causes a lower 

natural frequency for pitching of the hull which is more com­

fortable . 

35 In accordance with an embodiment the ship is according 

to claim 11. In this way, the mass in the trim tank increases 

the height of the center of gravity and reduces the metacentric 

height, which is the distance between the centre of gravity and 

the metacentre for the oscillating roll and/or pitch movement. 
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This further reduces the natural frequency of the roll and/or 

pitch movements of the hull which improves the comfort of the 

passengers. 

In accordance with an embodiment the ship is according 

5 to claim 12. In this way, the comfort of the passenger improves 

also during the trip to the object and seasickness is avoided. 

In accordance with an embodiment the ship is according 

to claim 13. In this way, the passengers can rest in a horizon­

tal position during sailing and the risk of seasickness is 

10 further reduced. 

In accordance with an embodiment the ship is according 

to claim 14. In this way, the risk of seasickness is further re­

duced. 

The invention will be explained in more detail below 

15 with reference to several exemplary embodiments by means of a 

drawing, in which 

Figure 1 shows a perspective view of a first embodiment of fast 

ship according to the invention, 

Figure 2 shows a body plan of the ship of figure 1, 

20 Figure 3 shows a detail of a retractable bilge keel for the ship 

of figure 1, and 

Figures 4-9 show in the lines plan of the ship of figure 1 the 

various locations of a trim tank. 

Figure 1 shows a ship 1 with a hull 4 that has a bow 3 

25 and a stern 5. On the waterline the hull has a length L. In the 

shown embodiment the length of the waterline is 70 meter and is 

approximately equal to the overall length; the width W (not 

shown) is approximately 14 meter. The ship 1 has a mechanical 

propulsion (not shown) for obtaining a maximum speed v (m/sec), 

30 in the shown embodiment approximately 32 knots. As is shown in 

figure 2 in the lines plan, the hull 4 is designed for planing 

over the water and the hull 4 is designed such that a Froude 

number of more than 0,5 is reached and preferably more than 0,6. 

The Froude number is equal to the maximum speed v divided by the 

35 square root of the product of the waterline length L and the 

gravitational constant g (v/V{g*L}). By taking into account the 

Froude number of at least 0,5 and possibly at least 0,6, other 

embodiments of ships according to the invention can be designed 

for all waterline lengths. 
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The ship 1 according to figure 1 is designed for trans­

porting passengers in a passenger compartment 7, In this 

embodiment the passenger compartment 7 is designed for a maximum 

of 70 passengers. The passenger compartment 7 is designed for 

5 reducing seasickness of the passengers. This means that the pas­

senger compartment 7 is located near the centre of gravity of 

the ship which is amidships. A further feature is that the pas­

senger compartment 7 is sound isolated and that is has an air 

conditioning system to provide maximum comfort and is well 

10 lighted. As shown in figure 1 the passenger compartment 7 has 

many windows so that the passengers can view the horizon. In lo­

cations of the passenger compartment 7 where there is 

insufficient view of the horizon there are visual displays that 

show the horizon. It will be clear that In other embodiments the 

15 passenger compartment 7 can be located in other positions and 

can have other facilities. 

An important feature for increasing the comfort of the 

passengers and to increase their ability to avoid seasickness 

are seats mounted on the deck that have mechanically or electri-

20 cally adjustable lumbar supports. For full benefit, the 

adjustment of the back rest of the seat is to the horizontal po­

sition so that the passengers, and possibly all passengers, can 

comfortably rest horizontal during their trip over sea. For 

transporting a limited amount of cargo the ship 1 has cargo 

25 holds 2 and amidships there is a wheelhouse 8. It will be clear 

that the ship 1 includes all equipment that is required on such 

ships, such as propulsion and steering means, fuel tanks, bal­

last tanks, navigation equipment etc. 

At the rear of the ship 1 near the stern 5 is a gangway 

30 6 with a self stabilizing platform that follows the movements of 

the ship 1 relative to a stationary object as a result of for 

instance waves. The ship-based self stabilizing platform active­

ly compensates for all vessel motions to provide safe offshore 

access to the stationary object in the water, such as a drill 

35 rig or production platform. An example of such a gangway 6 with 

a self stabilizing platform is known under the trade name "Am-

pelmann". For mounting and dismounting the ship in other 

embodiments other types of gangways can be used, also mounted on 

different locations on the ship 1. 
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In the design of the hull 4 an aft of the ship, that is 

the 60 % to 70 % of the length of the hull 4 when taken from the 

stern 5, has substantially flat bottom surfaces 15 that in cross 

sections are V-shaped and extend symmetrically upwards with a 

5 deadrise angle 17 that is less than 40 degrees and possibly less 

than 30 degrees to the horizontal and above the water the hull 

has substantially vertical sides 10. Figure 2 shows this in the 

body plan of the hull 4 with a centre plane 22, whereby the left 

side of the diagram shows the cross sections of the hull 4 at 

10 the rear of amidships. In a foreship of the hull 4 the bottom 

surface 12 gradually gets a larger deadrise angle. In the embod­

iment of figure 1 the bow 3 is perpendicular to the water so 

that near the bow 3 the deadrise angle is almost 90 degrees. 

The ship 1 is provided with a trim tank (see figures 4 

15 to 9) that may have two or more compartments. This trim tank has 

a large volume; the trim tank volume is such that the weight of 

a filled trim tank is more than 30 % and might be more than 40 % 

of the weight of displacement of the hull with an empty trim 

tank. This means that the draught of the hull 4 considerably in-

20 creases with a filled trim tank. In figure 2 this is indicated 

with a first line 12 for a first draught of the hull 4 with the 

trim tank empty and a second line 11 for a second draught of the 

hull 4 with the trim tank filled. The bottom surfaces 15 extend 

to the sides 10 and the width of the sides 10 is such that the 

25 immersed width of the bottom surfaces 15 increases with an added 

width 20 at each side when the trim tank is filled and the 

draught changes from the first draught (first line 12) to the 

second draught (second line 11). The added width 20 at each side 

is at least 5 % of the beam or width amidships, or might be at 

30 least 7,5 %. The increased mass of the ship changes the centre 

of gravity G to a new position G', which might be above the 

original centre of gravity G. Further it changes the moment of 

inertia so that the natural frequency for rolling is lower. 

The hull 4 has in the aft ship bilge keels 13 that are 

35 mounted perpendicular on the bottom surface 15 at the height of 

the first water level 12. The bilge keels 13 extend a bilge keel 

height 16 from the surface 15, the bilge keel height 16 is more 

than 0,50 m or more than 4 % of the width or beam at water lev­

el, whichever is less. In the shown embodiment the bilge keels 
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13 extend on each side of the hull 4 over a length of approxi­

mately 60 % of the length L, in other embodiments this might be 

shorter, with a minimum of 30 % of the length L. In the shown 

embodiment, the bilge keels 13 have in the downwards directed 

5 angle between the bilge keel 13 and the bottom surface 15 a 

spray radius 14. In this way when sailing with an empty trim 

tank and at the first draught (first line 12) the bilge keel 13 

acts as a spray rail. 

When the trim tank is filled and the hull 4 is at the 

10 second draught (second line 11) the bilge keels 13 extend to a 

bilge keel draught 18 below the second draught (second line 11) 

and the bilge keel depth 18 is more than 0,50 m or more than 4 % 

of the immersed width or beam, whichever is less. This bilge 

keel depth 18 ensures that the bilge keels 13 reduce the rolling 

15 of the ship in waves. With filled trim tank the bottom surface 

15 extends with a free bottom surface 21 above the second 

draught (second line 11) and the side 10 starts at a height 19 

above the water. This increased free bottom surface 21 and the 

height 19 change the position of the centre of buoyancy B. The 

20 changed position of the centre of buoyancy B changes the loca­

tion of the metacentre M and with that the metacentric height GM 

or G'M. The change of the metacentric height GM, G'M changes the 

rolling frequency so that the design can be adapted to a lower 

rolling frequency which when the ship is at the second draught 

25 (second line 11) and the comfort of the passengers increases. 

Figure 3 shows a detailed cross section of a retracta­

ble bilge keel 26 that has a positioning drive 25. When the trim 

tank is empty and the hull 4 is at the first draught (first line 

12) the positioning drive 25 retracts the bilge keel 26 and on 

30 the bottom surface 15 a small spray ridge might remain. This re­

duces the flow resistance when moving at high speed. With filled 

trim tank and at the second draught (second line 11) the bilge 

keel 26 extends from the bottom surface 15 and reduces the roll­

ing of the ship 1. It will be clear that in different 

35 embodiments of the ship 1 the bilge keels can have different 

shapes that might be a combination of the earlier described em­

bodiments . 

Figures 4, 6 and 8 show a trim tank with one compart­

ment in the lines plan of the ship 1; figures 5, 7 and 9 show a 



WO 2014/111497 PCT/EP2014/050862 
7 

trim tank with two compartments. It will be clear that the trim 

tank might have more compartments and that the positions of the 

trim tank (compartments) in the figures are indicative only. 

Figure 4 shows an embodiment of ship 1 with a trim tank 

5 30 at deck level which is above the centre of gravity G. Filling 

the trim tank 30 will lead to a small increase in the height of 

the centre of gravity and to a small increase in the moment of 

inertia in roll direction. 

Figure 5 shows an embodiment of ship 1 with a trim tank 

10 31 and a trim tank 32 at deck level on port and starboard re­

spectively. Filling the trim tanks 31, 32 will lead to a small 

increase in the height of the centre of gravity and to a consid­

erable increase of the moment of inertia in roll direction. 

Figure 6 shows an embodiment of ship 1 with a trim tank 

15 33 at water line level which is near the level of the centre of 

gravity G. Filling the trim tank 33 will hardly lead to a change 

in the height of the centre of gravity and to a small increase 

in the moment of inertia In roll direction. 

Figure 7 shows an embodiment of ship 1 with a trim tank 

20 34 and a trim tank 35 at deck level which is above the centre of 

gravity G whereby the trim tank 34 is near the stern 5 and trim 

tank 35 is near the bow 3, Filling the trim tank 34, 35 will 

lead to a small increase in the height of the centre of gravity 

and to an increase in the moment of inertia in pitch direction. 

25 Figure 8 shows an embodiment of ship 1 with a trim tank 

36 high above deck level which is above the centre of gravity G. 

Filling the trim tank 36 will lead to an increase in the height 

of the centre of gravity and to an increase in the moment of in­

ertia in roll direction. 

30 Figure 9 shows an embodiment of ship 1 with a trim tank 

37 and a trim tank 38 at waterline level which is at the level 

of the centre of gravity G. Filling the trim tanks 37, 38 will 

not lead to a change in the height of the centre of gravity, to 

little change in the moment of inertia in roll direction and to 

35 a considerable change in the moment of inertia in the pitch di­

rection . 

It is noted that in practice it might be advantageous 

to perform the intake and outlet of water into and from the trim 

tank on substantially the same position or within substantially 
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the same area. As a result, the spreading of, e.g., micro­
organisms is prevented or at least reduced. 

The various embodiments of the positions of the trim 
tanks 30 - 38 might be combined so that during use in dependence 

5 of the sea conditions the behavior of the ship 1 in waves can be 
altered. 
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Claims 

1. Ship comprising a hull (4) with a waterline length (L) 

and a mechanical propulsion device for generating a maximum 

speed (v), whereby the hull and the propulsion device are de-

5 signed such that the Froude number (v/V{g*L})is larger than 0,5 

and possibly larger than 0,6, the hull has a foreship with a bow 

(3) and an aft ship with a stern (5), in the aft ship the hull 

has a bottom with V-shaped bottom surfaces (15) that in the im­

mersed part of the hull extend symmetrically upwards with a 

10 deadrise angle (17) that is less than 40 degrees and possibly 

less than 30 degrees and above the water level the hull has sub­

stantially vertical sides (10), in the hull are a passenger 

compartment (7) and a trim tank (30-38) with a trim tank volume 

characterized in that the trim tank volume is such that the 

15 weight of a filled trim tank is more than 30 % and might be more 

than 40 % of the weight of displacement of the hull with an emp­

ty trim tank, that the hull is designed such that filling the 

trim tank with water increases the amidships immersed width or 

beam of the hull when stationary in the water with at least 10% 

20 and possibly more than 15%, and that in the aft ship the bottom 

surfaces (15) have bilge keels (13,26) located such that the 

bilge keels are fully immersed when the trim tank is filled with 

water and the bilge keels are at least in part above the water 

level when the trim tank is empty. 

25 2, The ship in accordance with claim 1 wherein the bilge 

keels are retractable. 

3. The ship in accordance with claim 1 or 2 wherein when 

the trim tank is filled with water the bilge keels (13,26) ex­

tend to a draught (18) of more than 0,50 m or more than 4 % of 
30 the immersed width or beam, whichever is less. 

4. The ship in accordance with claim 1, 2 or 3 wherein the 

bilge keels extend perpendicular to the bottom surfaces with a 

bilge keel height (16) of more than 0,50 m or more than 4 % of 

the width or beam at water level, whichever is less. 

35 5. The ship in accordance with claim 1, 2, 3 or 4 wherein 
in the downwards directed angle between the bilge keel and the 

bottom surface there is a rounded transition with a radius (14) 

that might be at least 50 % of the bilge keel height (16) and 

wherein the bilge keels might be located such that with an empty 
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trim tank and with a forward moving ship the bottom surfaces and 

the bilge keels create a downwards directed spray, 

6. The ship in accordance with one of the claims 1-5 

wherein the bilge keels extend on each side of the hull over a 

5 length of more than 30 % of the overall length. 

7. The ship in accordance with one of the claims 1-6 

wherein the bilge keels extend on each side of the hull over a 

length of approximately 60 % of the overall length. 

8. The ship in accordance with claim 6 or 1, wherein the 
10 bilge keels extend from the aft ship, preferably from the stern, 

towards the foreship. 

9. The ship in accordance with one of the previous claims 

wherein the trim tank might comprise one or more compartments 

that is/are located amidships above the center of gravity of the 

15 hull or amidships at the sides of the ship. 

10. The ship in accordance with one of the claims 1-9 

wherein the trim tank comprises two compartments and one trim 

tank compartment is located in the foreship near the bow and one 

trim tank compartment is located near the stern. 

20 11. The ship in accordance with one of the previous claims 

wherein the trim tank is located at or near the water level or 

wherein the trim tank is located above main deck level. 

12. The ship in accordance with one of the previous claims 

wherein the passenger compartment is near the center of gravity 

25 of the hull and the passenger compartment might be acoustically 

isolated and/or might have an air conditioning system, 

13. The ship in accordance with claim 12 wherein the pas­

senger compartment comprises passenger seats that have backrests 

that are reclinable to a substantially horizontal position and 

30 wherein there might be such passenger seats for all passengers. 

14. The ship in accordance with claim 12 or 13 wherein the 

passenger compartment includes a visual display and/or a window 

showing the horizon. 


