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DESCRIPTION
Field ofthe invention

[0001] The present invention relates to an air lubrication system for providing an air lubricating 
layer between the hull of a vessel and the water flowing under the hull as said vessel is moving 
through the water, wherein said system is provided with an air cavity which comprises walls 
comprising sidewalls, a top wall and a rear wall, said walls defining said air cavity with an 
opening situated in an interface plane arranged opposite from said top wall, the opening 
having a circumferential edge in said interface plane as well as a front end and a rear end 
seen in the length direction of the air cavity, wherein a wave deflector is arranged in or at the 
cavity. The present invention further relates to a vessel or ship comprising such an air 
lubrication system.

Background art

[0002] WO 2010/064911 describes how to generate a layer of micro bubbles on the hull of a 
displacement vessel in order to reduce frictional drag, by means of a cavity being provided in a 
flat bottom area of the hull of a vessel, such that an opening of the cavity is at the flat bottom 
area. Air is injected into the cavity at such a rate that the water level in the cavity is kept 
substantially at the level of the hull of the vessel. Due to the forward movement of the vessel, 
the air in the cavity will move relative to the water at the speed at which the vessel is moving, 
or seen from the cavity, the water will flow past the cavity at that speed. This difference in 
velocity between the air and the water causes a so-called Kelvin Helmholtz Instability (KHI) 
which results in a mixing of air and water at the interface between the water and the air, and in 
a consequential generation of a layer of small sized air bubbles. The small size of these air 
bubbles makes them very stable and they tend to stay in the water for a relative long period. 
The small bubbles generated in the cavity are released there from at the rear edge of the 
cavity such that they form a stable lubricating layer extending a long distance along the bottom 
of the hull downstream of the cavity. In this way energy savings in propulsion of a vessel can 
be achieved.

[0003] WO 2015/133901 describes providing a number of wave deflectors that extend 
transversely across the cavity and are connected to sidewalls of the cavity, wherein the wave 
deflectors are arranged for facilitating emptying of an air cavity during start up. The wave 
deflectors reduce turbulence inside the cavity and cause air to be retained inside the cavity for 
a longer period of time such that compressors of reduced capacity for less powerful air 
injection during start up are required. By providing a wave deflector inside the cavity with a 
relatively long dimension in the cavity length direction, the cavity can be filled with air effectively 
while the vessel is sailing, e.g. at a speed of 20 knots. In operation, the deflector effectively 
shields the air-filled cavity from water entry due to waves and roll motions of the vessel, the
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elongate deflector part keeping the water surface inside the cavity stable during roll motions, 
such that a stable operation of the cavity is warranted. The deflectors are welded to the 
sidewalls

[0004] Though an air lubrication system provided with such wave deflectors significantly 
reduces the drag on the hull of a vessel when in operation, i.e. when providing the air 
lubricating layer, when the system is not in operation the air cavities increase the drag on the 
hull.

[0005] It is an object of the present invention to provide an air lubrication system and vessel 
with reduced drag on the hull of the vessel, even when the air lubrication system is switched 
off.

[0006] It is a further object to provide an air lubrication system which is less susceptible to 
debris becoming lodged in the air cavity ofthe air lubrication system.

[0007] The present invention further aims to provide an air lubrication system in a relatively low 
volume of air suffices for expelling water from the air cavity

Summary of the invention

[0008] To this end, the present invention provides an air lubrication system for providing an air 
lubricating layer between the hull of a vessel and the water flowing under the hull as said 
vessel is moving through the water, wherein said system is provided with an air cavity which 
comprises: walls comprising sidewalls, a top wall and a rear wall, said walls defining said air 
cavity with an opening situated in an interface plane arranged opposite from said top wall, the 
opening having a front end and a rear end seen in the length direction of the air cavity; an air 
inlet spaced apart from the opening, wherein the length of the opening of the air cavity is 
between 2 and 10 m, and the distance of the top wall from the interface plane is between 0,2 
m and 0,5 m; wherein said air lubrication system further comprises a wave deflector having a 
planar bottom surface which faces said interface plane and extends substantially parallel 
thereto and is arranged in said air cavity at a distance of 2 - 15 cm from the interface plane, 
wherein said bottom surface has a peripheral edge that is spaced apart from said sidewalls by 
a gap having a width of 0,5 - 15 cm, wherein, when viewed in projection onto a plane in which 
said planar bottom surface extends, at least 85% ofthe area of said opening is covered by said 
wave deflector and/or said planar bottom surface thereof, more preferably at least 90%, and 
most preferably at least 95%.

[0009] In this system at least 85% of the area of the opening in said projection is taken up by 
the wave deflector, while air may be transported into the air lubricating Kelvin Helmholtz 
interface layer via the gap which extends along the sidewalls and the peripheral edge of the 
bottom surface. The planar bottom surface substantially prevents water from entering the air 
cavity when the air lubrication system is not in operation, i.e. when no air is being introduced
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through the gap into the air lubricating layer.

[0010] Preferably, in said projection, the peripheral edge of the bottom surface encloses the 
entire wave deflector.

[0011] As most of the opening is covered and as the bottom surface of the wave deflector is 
typically parallel to the hull, the risk of solid objects, such as driftwood or the like, becoming 
lodged in the gap is minimized. Drag is thus further reduced.

[0012] Though the sidewalls typically extend transversely to said interface plane, and the rear 
wall may do so as well, it is not required that these walls extend perpendicular to the interface 
plane in order for the air lubrication system to function correctly. Preferably an air supply 
opening is placed in the top wall for connection to a compressor outlet duct. The air that is 
injected into the cavity via the top wall, divides itself evenly from the top across the cavity and 
flows downwards via the gap along the deflector to form a stable air-water interface. By 
providing the air inlet in the top wall of the cavity, the air flow at the front end remains relatively 
undisturbed and an optimal air-mixing Kelvin Helmholtz interface is formed. This is especially 
advantageous in case a bullet- or dagger-shaped cavity is employed. The bottom surface is 
preferably a contiguous and closed surface, allowing a smooth flow of air and water there 
across.

[0013] In an embodiment, the gap has a substantially constant width, also improving the 
stability of the water-air interface. For this reason, the further gap preferably also has a 
substantially constant width.

[0014] In an embodiment, when viewed in said projection, said opening has an outer 
circumferential edge and the peripheral edge of the wave deflector's bottom surface has a 
smaller but similarly shaped contour as the outer circumferential edge of said opening and is 
spaced apart therefrom. The wave deflector can thus be mounted in the air cavity such that its 
center is aligned with the center of the opening, so that the gap through which air can be 
introduced into the air lubricating layer is formed between the circumferential edge of the 
opening and the outer circumferential edge ofthe bottom surface.

[0015] In an embodiment, when viewed in said projection, said opening has an outer 
circumferential edge and the length of the gap along the opening is at least half the length of 
the outer circumferential edge, preferably at least three fourths thereof, more preferably at 
least five sixth thereof. In general, both sidewalls will be completely spaced apart from the 
bottom surface by the gap, and there is no direct weld or the like between the bottom surface 
and the sidewalls. The gap can thus extend along a substantial part of the bottom surface of 
the wave deflector, allowing sufficient air to pass through the gap to form the air lubricating 
layer. Typically, the two sidewalls meet at the front end of the cavity so that the gap extends 
from the front end of the cavity along both sidewalls towards the rear end of the cavity.

[0016] In an embodiment, the rear wall extends from a rearward portion of the top wall to the
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interface plane towards the rear end of the air cavity, and wherein said bottom surface is 
spaced apart from said rear wall by a further gap having a width of between 0,5 - 15 cm. The 
width of the further gap is defined by the closest distance of the planar bottom surface to the 
rear cavity wall, which cavity rear wall may or may not extend beyond a rear edge of the 
bottom surface ofthe deflector. For instance when the rear wall does not extend perpendicular 
to the interface plane, the rear wall may extend beyond the rear edge of the bottom surface.

[0017] In an embodiment, the rear wall slopes from said rearward portion of the top wall 
towards the rear end of the air cavity. Such a sloping rear wall helps to guide air and water 
inside the cavity in a smooth flow pattern to an exit along an edge at the rear end of the air 
cavity, thus minimizing vertical dispersion and turbulence and optimizing drag reduction.

[0018] In an embodiment, the gap and said further gap substantially surround the planar 
bottom surface of the deflector so that substantially the entire planar bottom surface is spaced 
apart from said walls. Air can thus be introduced into the air lubricating layer through a gap 
which extends around the circumference of the planar bottom plane, so that air bubbles may 
reach all areas of said planar surface to mix with water. Preferably, the gap and the further gap 
transition into each other, forming a circumferential gap around the wave deflector.

[0019] In an embodiment, the wave deflector comprises multiple segments which together 
provide said bottom surface. The segments may be attached separately to the walls to allow 
more convenient mounting and/or replacement of the wave deflector or the segments thereof.

[0020] In an embodiment, the wave deflector comprises a single plate which provides the 
entire bottom surface. This allows the wave deflector to be of a particularly simple construction, 
e.g. it may be constructed as a single plate, preferably made from metal and having a 
substantially uniform thickness. Such a wave deflector may be obtained by cutting it from the 
hull of a ship at a position where an air cavity is to be provided.

[0021] In an embodiment said wave deflector has a thickness of between 0,4 and 10 cm, 
preferably 0,5 cm, and wherein the thickness ofthe entire wave deflector is preferably uniform. 
The entire wave deflector may thus simply be embodied as a metal plate.

[0022] In an embodiment the width of said planar bottom surface increases from the front end 
of the cavity towards the rear end of the air cavity along at least half the length of said planar 
bottom surface, preferably along the substantially the entire length of planar bottom surface. 
The deflector's bottom surface may for instance be bullet or dagger-shaped along at least the 
first half of its length and preferably along its entire length. This shape, and the corresponding 
shape of the gap between the sidewalls and the planar bottom surface, helps to improve the 
stability of the water-air interface.

[0023] In an embodiment, the air lubrication system further comprises a plurality of spacer 
arms which connect said wave deflector to the walls of said air cavity and bridge the gap there 
between. The spacer arms, when viewed in projection onto said interface plane, preferably
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cover less than 10% of the area of said opening that is not covered by said planar bottom 
surface, i.e. the spacer arms cover less than 10% of the gap between the walls of the air cavity 
and the wave deflector in said projection. The spacer arms may be connected in such a 
manner to the wave deflector that they remain free from the bottom surface, i.e. by connecting 
the spacer arms to an opposite top surface of the wave deflector, and/or to an edge surface 
thereof. The bottom surface can thus remain smooth. Preferably, the spacer arms extend 
substantially parallel to said planar bottom surface, e.g. from the sidewalls and/or from the rear 
wall to the wave deflector.

[0024] In an embodiment said planar bottom surface is a contiguous and closed planar 
surface, wherein all line segments between any two points on the outer circumferential edge of 
said bottom surface are completely contained within said surface. The planar surface thus has 
no recesses along its outer edge and no cut out portions in the surface itself, allowing a 
smooth flow of air over the outer edge of the planar surface towards the interface plane.

[0025] According to a second aspect, the present invention provides a vessel comprising a hull 
and an air lubrication system as described herein, the vessel having a substantially flat bottom, 
a propulsion device for sailing of the vessel, the interface plane being substantially at the level 
of the flat bottom.

Short description of drawings

[0026] The present invention will be discussed in more detail below, with reference to the 
attached drawings, in which:

Fig. 1 shows a schematic side view of a vessel comprising an air lubrication system according 
to the invention,

Fig. 2 shows a perspective view of an air lubrication system according to the invention,

Fig. 3A shows a cross-sectional view of the system of fig. 2,

Figs. 3B and 3C show portions of figure 3A in which gaps between the wave deflector and the 
walls of the air cavity are shown in more detail,

Fig. 4 shows a bottom view of the system of fig. 2.

Description of embodiments

[0027] Figure 1 shows a vessel 1 having a length Lv of between 20 m and 500 m, and a width 
between 5 m and 75 m. The vessel 1 may have a water displacement of at least 10000 ton,



DK/EP 3290325 T3

preferably at least 50000 ton and is an ocean going vessel. The vessel 1 has a hull 4 with a 
bow 2, a stern 3, sides 5 a substantially flat bottom 6 and a propulsion device 10 in the form of 
a propeller. Air lubricating cavities 7,8 that are open in the plane of the bottom 6, are 
distributed along the bottom 6 to generate a layer of bubbles 9 travelling towards the stern 3, 
along the substantially flat bottom 6. Compressors 11,12 are connected to each cavity 7,8 for 
supplying air at the hydrostatic pressure inside each cavity at the prevailing draught level of the 
vessel. The compressors 11,12 are with an air outlet duct 14 connected to the cavities 7,8 and 
have an air inlet duct 13 for taking in ambient air. The compressors 11,12 are controlled by a 
controller 15, for regulating the air supply in dependence of the sailing speed, sea state and 
during starting and stopping.

[0028] Figures 2 shows an air lubrication system 16 that is constructed as an integral module 
forming a cavity 33 that can be fitted into the substantially bottom 6 of the hull 4 of a vessel 1. 
The length Lc of the cavity 33 may be about 4 m, the width W being about 75 cm. By 
"substantially flat" is meant that the bottom extends at an angle of between +5 degrees and -5 
degrees to the horizontal, butt preferably is parallel to the horizontal.

[0029] The system 16 comprises sidewalls 18, 18', a top wall 19 and a rear wall 27, all made of 
steel. The sidewalls 18,18' are supported on a flange 17 that can be welded into the flat bottom 
6 of the vessel 1. The rear wall is 27 is welded to the sidewalls 18,18' and to the top wall 19.

[0030] The sidewalls 18,18 and the rear wall 27 delimit an opening 20 that is substantially level 
with the flat bottom surface of the vessel, the opening 20 forming a smooth air-water interface 
plane in which air is mixed into the water due to the Kelvin Helmholtz mixing effect. Air bubbles 
that are mixed with the water at the interface plane leave the cavity along rear edge 21 to pass 
in a smooth transition from the cavity onto the bottom and to travel unrestricted along the flat 
bottom 6 in the direction of the stern 3. The rear wall has a concavely curved, downwardly 
sloping wall part 27' which connects the top wall 19 with the rear edge 21 of the cavity to guide 
the air and water inside the cavity in a smooth flow pattern to the exit point situated along lower 
rear edge 21.

[0031] The front end 22 of the cavity 33 is dagger-shaped and an air inlet 23 is situated in the 
top wall 19. The air inlet 23 can be connected to one of the air outlet ducts 14 of the 
compressors 11,12 shown in figure 1.

[0032] Inside the cavity 33, a single wave deflector 24 extends within the cavity and is 
connected to the sidewalls 18, 18' via spacer arms 25.

[0033] A cross-sectional view of the air lubrication system 16 of figure 2 is shown in figure 3A, 
with figures 3B and 3C showing details of portions IIIB and NIC thereof. The wave deflector 24 
has a planar bottom surface 24' which is spaced apart from the sidewalls by a gap g1 having a 
width w1 of 6 cm, allowing air from the air cavity 33 to be released through said gap g1 along 
the sidewalls towards the opening 20. The rear wall 27 is spaced apart from the wave deflector 
24 and is closest to the planar bottom surface 24' thereof along line 27' on the rear wall, see
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Fig. 3B. Between the rear edge 26 of the bottom surface 24' and the rear wall 27 a further gap 
g2 is present, at or close to said line 27', which gap has a width w2 of 10 cm, so that air 
bubbles can leave the air cavity across said gap g2. The planar bottom surface 24' is arranged 
at a distance hi of about 5 cm from the open interface plane 30 in which the boundary layer 
between air inside the cavity 16 and the water flowing along the flat bottom 6 is situated.

[0034] The height He of the cavity 33 may be about 25 cm. The sidewalls 18,18' may have a 
thickness of 16mm, whereas the flange 17 and top wall 19 may have a thickness of 20mm.

[0035] The wave deflector 24 preferably has a thickness equal to or greater than the thickness 
ofthe flange 17.

[0036] The wave deflector 24 is positioned above the interface plane 30 within a distance of 2 - 
15 cm thereof, for obtaining an undisturbed flow of water passing the cavity when the vessel is 
travelling through the water and when no air is injected into the cavity. When the cavity is full of 
air, the bottom surface 24'ofthe deflector 24 is free from the water surface. The wave deflector 
also helps maintaining the water surface at interface plane stable during roll motions of the 
vessel.

[0037] The slope of the rear wall 27 of the cavity 33 helps smooth release of the air bubbles 
into the boundary layer of the vessel and is designed to help to introduce the bubbles that are 
formed by Kelvin Helmholtz mixing into the immediate vessel surface boundary layer, 
minimizing vertical dispersion and optimizing drag reduction.

[0038] The shape ofthe front ofthe cavity, i.e. wedge-shaped or bullet-shaped, controls water 
flow and minimizes wave instability at the air/water interface and improves consistent air mixing 
into the boundary layer by the Kelvin Helmholtz effect.

[0039] The length of the cavity is to be chosen sufficient to create a stable Kelvin Helmholtz air 
mixing effect for constant air bubble generation and flow of air bubbles into the boundary layer. 
The size of the cavity determines both the volume of air required for stable air bubble 
generation and required for recovery ofthe cavity after air pocket collapse. Optimizing the size 
of the cavity determines the overall lubrication effectiveness and the efficiency of the total air 
generation. More information on this can be found in

[0040] Figure 4 shows a bottom view of the rear wall 27, the sidewalls 18,18'and the wave 
deflector 24 of figures 2 and 3. In this bottom view, in which the ratio of the areas of the 
opening 20 of the cavity and the area of the deflector's bottom surface 24' is the same as when 
viewed in projection onto the interface plane 30, it can be seen more clearly that the bottom 
surface 24' is completely spaced apart from the sidewalls 18,18' and from the rear wall 27 and 
takes up at least 90% of the area of the opening 32 in this projection.

[0041] Six spacer arms 25, each of which extends parallel to the deflector's bottom surface 24' 
and is attached at one end to a top side (not shown) of the wave deflector 24 and at another to
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one ofthe sidewalls 18,18', ensure that there are a gap g1 and a further gap g2 which together 
completely surround the bottom surface 24'and spaces the bottom surface apart from the side- 
and rear walls 18,18' and 19. The spacers 25 themselves in the present view cover less than 
10% of the area of the opening 20 that is not covered by the bottom surface 24' of the 
deflector, so that they substantially do no hinder the flow of water or air from the air cavity to 
the interface plane 30.

[0042] This particularly simple construction allows the wave deflector 24 to be removed from 
the air cavity 33 by detaching it from the spacers 25. For instance, the deflector 24 may be 
attached to the spacers 25 by means of bolts, and may be removed from the spacers by 
removing those bolts. Even if the deflector 24 is welded to the spacers 25, detaching the wave 
deflector therefrom only requires cutting through the welds at the spacers 25, and the deflector 
may easily be welded back onto the spacers at a later time.

[0043] The air lubrication system with the wave deflector according to the present invention 
provides a number of advantages over prior art wave deflectors:

[0044] Firstly, in comparison with prior art deflectors, the deflector and air lubrication system of 
the present invention significantly reduce drag caused by the cavity when the air lubrication 
system is off (without air input). When the system is off, the cavity 33 is filled or partially filled 
with water. However, at sailing speeds, the bottom surface, which when projected onto the 
interface plane 30 covers at least 90% of the area of the opening, water is substantially 
prevented from entering the air cavity 33 by the wave deflector. In particular, the planar bottom 
surface 24' of the deflector 24' substantially prevents movement of water into and out of the air 
cavity in a direction transverse to the planar bottom surface. As the bottom surface 24' is 
arranged close to the interface plane 30 and the gap g1 is relatively narrow, the flow of water 
across the hull and over the interface plane 30 is not significantly disturbed when the system is 
switched off. The relatively narrow gap also reduces the risk of solid objects such a driftwood 
and the like, from becoming stuck in the gap or in the air cavity.

[0045] Secondly, the wave deflector 24 enables filling the cavity 33 with air and expelling water 
from the cavity when the vessel is travelling at speed, using only a relatively small volume of air 
for filling the cavity with air. Because the gap through which the air/water mixture is expelled is 
relatively narrow and arranged at the outer edge of the planar bottom surface 24' of the 
deflector, only a relatively small volume of air has to be supplied to the cavity to push water 
and air out of the cavity along the outer edge. In contrast, in known air lubrication systems the 
deflector covers a substantially smaller area of the opening than in the present invention, so 
that much of the air can escape the cavity at a location where no water is present and typically 
a much larger volume is required to expel water from the air cavity.

[0046] Thirdly, as the wave deflector can be provided as a plate which does not extend much 
towards the top surface, a more compact air cavity can be provided than when curved or 
angled wave deflectors are used.
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[0047] The present invention has been described above with reference to a number of 
exemplary embodiments as shown in the drawings. Modifications and alternative 
implementations of some parts or elements are possible, and are included in the scope of 
protection as defined in the appended claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
form part of the European patent document. Even though great care has been taken in 
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all 
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Patentkrav

1. Luftsmøringssystem til tilvejebringelse af et luftsmøringslag (9) mellem skro­

get (4) af et fartøj (1) og det vand, som flyder under skroget, mens fartøjet 

bevæger sig gennem vandet, hvor systemet er forsynet med et lufthulrum (7,8; 
33), som omfatter:

- vægge med sidevægge (18,18'), en øvre væg (19) og en bagvæg (27), hvor 

væggene definerer lufthulrummet med en åbning (20), som befinder sig i et 
grænsefladeplan (30), der er anbragt over for den øvre væg (19), hvor åbnin­

gen har en forende og en bagende set i længderetningen af lufthulrummet;
- en luftindgang (23), der er anbragt med afstand fra åbningen (20), hvor læng­

den (Lc) af åbningen af lufthulrummet er mellem 2 og 10 m, og afstanden (Hc) 

af den øvre væg fra grænsefladeplanet er mellem 0,2 m og 0,5 m; 

kendetegnet ved, at systemet yderligere omfatter en bølgedeflektor (24) med 

en plan bundflade (24'), som vender mod grænsefladeplanet (30) og strækker 

sig i det væsentlige parallelt dermed og er anbragt i lufthulrummet i en afstand 
(h1) på 2 - 15 cm fra grænsefladeplanet (30), hvor bundfladen (24') har en 

perifer kant, som er anbragt med afstand fra sidevæggene (18,18') med et 
mellemrum (g1), der haren bredde (w1) på 0,5-15 cm, hvor, set i fremspring 

på et plan, i hvilket den plane bundflade (24') strækker sig, er mindst 85% af 
arealet af åbningen (20) dækket af bølgedeflektoren (24) og/eller den plane 

bundflade (24') deraf, mere foretrukket mindst 90%, og mest foretrukket mindst 

95%.

2. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor 

mellemrummet (g1) har en i det væsentlige konstant bredde (w1).

3. Luftsmøringssystem ifølge krav 1 eller krav 2, hvor åbningen, set i nævnte 

fremspring, har en udvendig rundtgående kant, og den perifere kant af bund­

fladen har en mindre, men lignende formet kontur som den udvendige rundt­

gående kant og er anbragt med afstand derfra.
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4. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor 

åbningen, set i nævnte fremspring, har en udvendig rundtgående kant, og 

længden af mellemrummet (g1) langs åbningen (20) er mindst halvdelen af 

den udvendige rundgående kant, fortrinsvis mindst tre fjerdedele deraf, mere 

foretrukket mindst fem sjettedele deraf

5. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor 

bagvæggen (27) strækker sig fra en bagudrettet del af den øvre væg til græn­

sefladeplanet (30) mod bagenden af luftrummet (33), og hvor bundfladen (24') 

er anbragt med afstand fra bagvæggen (27) med et yderligere mellemrum (g2) 

med en bredde (w2) på mellem 2-15 cm.

6. Luftsmøringssystem ifølge krav 5, hvor bagvæggen (27) skråner fra den 

bagudrettede del af den øvre væg (19) mod bagenden af lufthulrummet.

7. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor 

mellemrummet (g1) og det yderligere mellemrum (g2) i det væsentlige omgiver 

den plane grundflade (24'), således at i det væsentlige er den samlede plane 

bundflade anbragt med afstand fra væggene (18,18', 27).

8. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor 
bølgedeflektoren omfatter flere segmenter, som sammen tilvejebringer grund­

fladen (24').

9. Luftsmøringssystem ifølge et hvilket som helst af kravene 1-7, hvor bølge­

deflektoren (24) omfatter en enkelt plade, som tilvejebringer hele grundfladen 

(24').

10. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor 
bølgedeflektoren har en tykkelse på mellem 1,5 og 10 cm.
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11. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor 

bredden af den plane bundflade øges fra forenden af hulrummet mod bagen­

den af lufthulrummet langs mindst halvdelen af længden af den plane grund­

flade, fortrinsvis langs i det væsentlige hele længden af den plane bundflade.

5

12. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, 

yderligere omfattende en flerhed af afstandsarme (25), som forbinder bølge- 
deflektoren (24) med væggene (18,18',19,27) af lufthulrummet og overlapper 

mellemrummet derimellem.

10

13. Luftsmøringssystem ifølge krav 12, hvor afstandsarmene (25) strækker sig 

i det væsentlige parallelt med den plane bundflade (24').

14. Luftsmøringssystem ifølge et hvilket som helst af de foregående krav, hvor

15 den plane bundflade er en sammenhængende plan flade, hvor alle linjeseg­

menter mellem to vilkårlige punkter på den udvendige rundtgående kant af

bundfladen er fuldstændigt indeholdt i fladen (24').

15. Fartøj (1), der omfatter et skrog (4) og et luftsmøringssystem (16) ifølge et 

hvilket som helst af de foregående krav, hvor fartøjet har en i det væsentlige 

flad bund (6), en fremdrivningsindretning (10) til sejlads med fartøjet, hvor 

grænsefladeplanet (30) i det væsentlige befinder sig på niveau med den flade 

bund (6).
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