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(57) Abrégée/Abstract:

Alr outlet for a ventilation device, the ventilation device comprising at least an air outlet, an air supply means, and an air guiding
device, wherein the air outlet includes a plate having air outlet openings, and wherein the air outlet is in the installed state foldably
mounted to an interior paneling such that it can be folded out of the interior paneling to allow for accessing a space there-behind.
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(57) Abstract: Air outlet for a ventilation device, the ventilation device comprising at least an air outlet, an air supply means, and an
air guiding device, wherein the air outlet includes a plate having air outlet openings, and wherein the air outlet 1s in the mstalled
state foldably mounted to an interior paneling such that it can be folded out of the mterior paneling to allow for accessing a space

o there-behind.
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Air outlet for a ventilation device

The invention relates to an air outlet for a ventilation device and a drywall celllng with an
air outlet for a ventilation device. In particular, the invention relates to an air outlet WhICh

is integrated into an interior panellng (i.e. an interior drywall paneling).

In pnor art ventilation. devices for. the ventllatlon and air condltlonlng of rooms are

“known. They serve to air condutlonmg or temperature control of rooms, that i 1s ‘the supply |

of air, wherein the air |s' conditioned, i.e. heated, cooled, d'rled and/or humidified.

Ventilation dewces generally comprise at least an air supply means an air guiding
device and an air outlet. The air guiding device is used to control the direction of air
streams discharged from the ventilation device to achieve a favorable climate of the air
flow. The ventilation should be carried out without perceptible air streams. When the air
is cooled, it should be prevented that it dfops vertically downwards from an air outlet

located ‘in the ceiling of the room and produces an unpleasantly strong stream: of cool

air.

‘To avoid this, in case of elevated air outlets, the out-comi"ng air streams are distributed

" in their flow direction so that they flow along the ceiling in the respective direction of the

room. The so-called Coanda effect is utilized. To achieve this in ceiling outlets, a flat out-

flow of air from the ceiling outlet is imperative.

The outflow angle of the air flow is affected by several components of the ventilation

device. The air is supplied to the outlet means in a stream feed direction and must

CONFIRMATION COPY



10

CA 02973132 2017-07-06

WO 2016/112928 PCT/EP2015/000797

thereafter usually be -deflected in order to flow through an air outlet openmg INto the

room to be ventilated. This often occurs in a deflection and/or impact chamber

In order to enable a precise and flexible control of the dis_charged air stream, the outlet
device can be provided with additional air guide elements. The air guide elements can
be arranged to be movable to allow the user an individual adjustment of the dire'ctic_sn

and/or strength of the discharged air stream.

Another element of a ventilation device is the air passage. The air passage is-esseh'tiallry
the cover for the underlying ventilation device. So it visibly dominates the appeara'ncé of
the ventilation device for the end user. However, this cover pl'ate also affects the

direction and flow behavior of the discharged air. This can be used for the air guidanc'e.

. On the other hand, the design can also be construed such that the cover plate, referred

15

20

25

30

to hereinafter as air outlet, has minimal influence on the exiting air flow. For this reason,

air outlets in the prior art often are lattice plates, thin perforated p'lates or thin slit plates

in painted metal or sheet metal.

The design of the visiblé air outlets is substantially determined by the function and does
often is not appealing to the viewer. Moreover, the ventilation devices with their air
outlets form foreign objects in an otherwise h'omogeneous overall architectural
a'ppearance of a ceiling or a wall. There is therefore a need for air outlets that blend into
the environment in which they are installed so that they visually interfere minimally with
the overall architectural appearance. However, the functiohality of the air passage

should not be impaired, particularly when it is an air outlet.

This problem is particularly pronounced in ventilation devices that are inserted into

suspended interior drywall panelings. Although the construction of drywall panels (i.e.
gypsum plasterboards) mounted to carrier profiles provides a space between the wall or
raw ceiling and the drywall panel. This space can be used to accomrriodate the non-

visible parts of the ventilation device. The relatively large thickness of the drywall panels,
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however, means that an air outlet, which is made of a thin plate does not tinish tiush with

the outer edge of the drywall panels.

f drywall panels made of gypsum plasterboards are used as- drywall elements, these
typically have a thickness of about 12.5 mm, whilé air passages known in the pri.o'r'art'

are often only a few millimeters thick metal plates.

Plasterboards have the advantage that they allow for other functionalities apart from the '
covering and dividing of spaces. Withrperforated gypsum plasterboards for exam'ple,':

acoustic noise reducing rooms can be built. There exist perforated gypsum boards with
different hoie Or slét designs. There is a need' for air passéges that adapt these designs

as much as possible, so that the overall architectural picture is not-affected by it.

It is generally possible to use the holes or perforations in thé perforated gypsum
plasterboards for air passage. In this way, the air outlets would not differ from the rest of
the ceiling look. However, the relatively large thickness of the gypsum board prevents
flat angular outflow of air so that this solution provides only insufficient comfort for the

consumer.

There are further disadvantages by combining dryWalI constructions with ventilation
systems: Currently, ventilation systems are not par{ of the drywall construction systems.
This means that the ventilation de\/ice Is installed after completion of the drywall
construction and often is installed by 'damaging the ready build drywall construction. By
separate planning and different focuses of interest of the manufacturer of ' drywall
constructions on the one side and of ventilation systems of the other side can barely

meet actual on-site requirements, such as low suspension height of the ceiling.

Conventional ceiling passages are retrofitted in the drywall ceiling. Since the
manufacturer of drywall constructions and ventilation systems do not understand each

other respectively, the previously known design solutions are not very appealing. As a
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rule outlet openings are made of painted sheet metal. 1 his means that the passages

‘despite all the production quality are always optically pres'ent'an‘d interfere with the

design of the drywall ceiling.

The object of the invention is therefore to provide an air passage and an air outlet for
ventilation devices, which allows easy installation and easy maintenance -of ven‘til“ati'on
systems. The air outlets are to be used particularly in drywall construction and can be’

visually fit into the interior design.

The problem IS solved by an air outlet with the features of claim 1 and a drywall ceiling
with the features of claim 12. Advantageous embodlments are defined by their features

normed in the dependent claims.

An air outlet for a ventilation device according to the invention comprises a plate with a
plurality of air outlet openings, the air outlet being fixed in a manner so that when
installed in- an interior paneling it is foldable out of the interior paneling to make a space

behind accessible. Apart from at least one air outlet, the ventilation device Cdmprises an

air supply means and an air guiding device.

The construction of the air outlet which is foldable out of the interior paneling has the
advantage that a drywall construction for the interior can be completed with an opening
for a ventilation device by a profesSional (expert in building of drywalls) for drywal
constructions. Subsequently, 'an installation of the ventilation device by' a professional
for ventilation is easily possible through the opening in the interior paneling. The
professional for ventilation has not to .'initially form an appropriate opening (usually with
little professionalism) in the drywall construction, but finds that work already done by the
expert for dfywall constructions. After the installation of the ventilation device, the
opening may be releasably blinded by a customized or standardized air outlet producea
by drywall manufacturer. This ensures a clean and straight design of the interior

paneling made from one hand, wherein site requirements can be easily met.
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Additionally, at a later time maintenance of the ventilation device can be performed by

release of the air outlet via simply folding it out from the interior paneling.

An interior paneling according to this invention is understood to mean inter alia a drywall
ceiling and/or a drywall construction wall, i.e. a separation drywall. The phrase air
passage comprises air outlets and air inlets. By air outlets air flows out of a ventilation
device into a room while room air flows from the room into a ventilation device through
air inlets. The invention is describéd below by reference to air outlets, because here,
apart from the function to supply air to a room, other functions are necessary. With air
inlets ‘.t_his is not the case to the same degree. Of course, the invention can therefore )

also be used as air inlet.

According to a particularly preferred aspect, the plate of the air outlet comprises a cover
frame, which at least partially covers the air outlet openings of the plate. Particularly

preferably, the cover frame is aljranged so that it seals the air outlet openings disposed

- laterally from the ventila'tion device which are not covered by the ventilation device

arrahged at the plate. In this way, the air outlet can be made larger than necessary, e.g.
greater than the ventilation device. This ensures sufficient space for the installation of

the ventilation device,' but also provides space for future maintenance.

The cover frame serves to seal the air outlet openings which are not necessary for the
ventilation against the back flow of air into the space between the ceiling or wall and the
interior paneling. This is especially useful if an extremel'y flat outflow has to be realized.
An extremely flat outflow angle is.an angle between the ceiling or wall and the flow
direction of the air stream of less than 25°, preferab'ly less than 15°. The angle has to be
sufficiently small such that the Coanda Effect is effected, meaning that the air flow iIs

attracted by the ceiling and flows along the ceiling far into the room.
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The cover frame can preferably be designed in the manner of a closed frame so as to

border the ventilation device on all sides. In this way, the air outlet Openihgs provided for

‘the ventilation device may be, for example, centrally. arranged in the plate and are

symmetricaily enclosed by the closed frame like a visor.

If the cover frame is disposea on the side of the plate facing the‘-ventilation’ device, the -

side of the plate visible to the vnewer can be deslgned freely, without the visually

.‘ 'drsturblng cover frame. It is also pOSSIb|e to arrange the cover frame as a design

element on the side of the plate visible to the viewer.

If the cover frame is disposed on the side facing the ventilation devrce of the plate it

may be advantageous to at least provide the portions of the cover frame V|S|ble through

the alr ventilation openlngs of the plate in a dark color such as black, 50 that they do not

\rlsual|y differ from the other regions of the perforated plate and/or the interior paneling.

The cover frame can advantageously be con'n*ected to the plate at the edges of the
plate. If the plate is provided, for example, with a cover frame, an attachment to this
frame can be easily realized,without the visible surface of the plate being visually .

impaired.

According to a particularly preferred aspect of the invention, the frame has a chamfer
towards the ventilation device. The chamfer can be a 45° chamfer The chamfer is used
to laterally align the ventilation device, the frame and the air outlet openings of the plate.
Since the plate is fixed to the frame and is essentially non-slidable integrated into the
interior paneling, an alignment must be done by moving the ventilation device. Since the
ventilation device rests only on SUpport beams of the interior paneling and is not fixed

any further, such a displacement is possible without any effort.

The outer edges of the ventilation device are seated on the plate of the air outlet. It Is

optically advantageous, if the edges of the ventilation device are seated on web porticns
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of the plate without or at least with only with a minimum overlap with the air-outiet
openings. For this purpose, an alignment of the ventilatieh device to the plate is
necessary. If the outer edges of the ventilation device overlap with air-outlet openings

visibility from below is not ruled out.

Now. if the ventilation device comprises a chamfer at the contact edges Whi’ch are- In
contact to the chamfer of the cover frame, an easy alignment of the ventilation devnce
relative to the cover frame is possible via the mutually complementary slldlng chamfer

edges.

The cover frame can be made from different materials, such as wood, aluminum, sheet
steel, or plastlc Further, the cover frame may be of a solid material or be also a one

piece profile. Preferably a U- shaped sheet steel profile is used

In order to enable a si'mple, stable and durable attachment. of the air outlet in the interior
paneling, the air outlet can be equipped with a mounting frame device. The mounting
frame device is preferably in two parts and includesb an outer mounting frame and an
inner moUnting frame. The outer mounting frame is secured to the interior paneling and
the inner mounting frame is fixed to the plate of the air outlet. Preferably, both mounting
frames respectively are formed circumferentially and include at least partly the edges of

the plate or the opening in the interior paneling.

The plate 'o.f the air outlet may have a Iower thickness than the elements (drywall panels)
of the interior (drywall) paneling. The thickness difference can be compenseted by a
spacer so that the bottom edge of the plate in a locked state is flush with the lower edge
of the surrounding interior paneling. Thus, a uniform mounting on common or different

but identical support elements is possible.

‘Such a flush installation of the visible surface of the interior paneling can nevertheless

be achieved when different materials in différent thicknesses are used. As an example,
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gypsum boards with a thickness of 12.5 mm for the interior paneling may be mentioned,
which can be combined with a 1.5 mm thick plate to optimize the air outlet, without a |

ledge being created on the visible side or complicated assembly adjustments must be

made.

The thickness of the plate of the air outlet can also be adjusted via the thickness of the
cover frame to the thickness of the interior paneling, as the cover frame is preferably

secured to the inner mounting frame of the mounting device.

The thickness of the plate of the air outlet Is preferably less than 3 mm, pa-rtiCUI_a.rIy_
preferably less than 2 mm and in particular less than or equal to 1.5 mm. A small
thickness of the plate has only a minimal effect on the air guidance. Depending on the
material used for the .platé and the diménsions of the plate, different thicknesses of the

plate are necessary for a sufficient stability.' The plate should be made as thin as

possible.

To be able to fold out the air outlet from the interior paneling, the use of a hinge or hinge
system is provided. Preferably,‘ hinges or hinge joint componénts can be arranged on
the plate of the ai.r'outlet. For example, opposite small bolts can be provided that can be

rotatably supported in pans in the interior paneling so that the plate can be rotated. or '

pivoted about an axis.

In addition, the plate advantageously comprises at least parts of a releasable locking
device by which it can be detachably fixed to the interior paneling. Particularly preferred
is a locking means which is released by pressure on the plate (i.e. particular portions of
the plate) of the air outlet and which is based for example on a spring system. Such
locking systems based on springs are especially preferred because they do not optically
impair the visible side of the interior paneling including the air outlet. Baéically, other

locking systems can also be used, for example electronically controlled devices.
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In order to achieve a homogeneous or uniform visual appearance ot anInterior paneling,
the plate can have the same design as the interior paneling that is visible to a viewer so

that the plate is visually indistinguishable from the surrounding interior pahelin‘g and

seamlessly fits into this surroundlng with respect to the desrgns and also the materrals

preferably used. This can for example be achieved by coverlng the vrsrble side with
gypsum plasterboard cardboard or with a lining, analogous to the surface, for example
of gypsum plasterboards. The plasterboard liner or the I|-n|ng can then be further treated
in the same manner as the elements of the mterlor panel for example as the gypsum'
plasterboards. They can, for example, be coated with a prlmer and with an interior paint,

preferably by roller application.

In addition to the air outlet for a ventilation device, the invention also relates to a drywall

_ceiling comprising a supporting struct-ure of a plurality of metal profiles, an interior

paneling mounted on the metal profiles, and at least one ventilation device comprising at
least one alr supply, an air gwdrng device and an air outlet. The air outlet comprises a
plate with air outlet openings. The air outlet is mounted such that, in the installed state in
an interior paneling, it is foldable out of the interior paneling to make accees'ible a space
behind.

More preferably, the interior paneling is made of gypsum plasterboards, especially of
perforated gypsum plasterboards, so-called acoustic panels.' Perforated gypsum
plasterboards are widely used as buildir\g material for sound absorption and are
particulérly interesting because they already have a perforatioh pattern. The perforation -
pattern of the plate of the air outlet can be adapted to the perforation pattern in the
perforated gypsum panels, so that the pattern visually continues without perceptible
interruption, i.e. with respect to size, spacing and/or material. The air outlet openings of
the plate of the air outlet then have the same design as the perforation pattern of the
perforated gypsum plaster panels and extend this pattern further. They can, for

example, be round or square, and arranged in a regular or irregular pattern.
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This means that the pattern continues without interruptions (except tor unavoidable
structural interruptions) with the same distance between adjacent holes at the transition
from the perforated gypsum plasterboard to the air outlet openings in the plate of the air
outlet. The distance between adjacent holes in the plate and adjacent perforations in the
perforated plasterboard and the plate is the same. In other words, this means that the
distance of the center point of the last opening in front of the edge rim to the edge rim of
the plate is half as large as the distance between the center points of adjacent openings
of the perforation pattern. If the perforations of the gypsum plasterboard and the

openings of the plate are arranged side by side, a uniform spacing results.

In the following the invention will be explained in more detail with reference to drawings.

Like reference numerals denote similar features throughout the drawings. -

Fig. 1: Top view on a drywall ceiling with a ventilation device

Fig. 2: Bottom View on a drywall ceiling with a ventilation device

Fig. 3: Cross sectional view through a drywall ceiling with a ventilation device

Fig. 4. Cross sectional view through a drywall ceiling with air outlet without a

ventilation device
Fig. o: Enlarged cross sectional view of Fig. 4

Figure 1 illustrates the construction of an embodiment of a drywall ceiling 1 according to
the invention with a built-in ventilation device in a top view, looking from the ceiling
towards the floor. The drywall ceiling 1 is mounted in the manner of a suspended celling.
A plurality of base profiles 41 are attached to the raw ceiling. At right angles to these
base profiles 41 carrier profiles 42 are mounted on the base profiles 41, which In turn

constitute the framework to which the building panels 2, here perforated gypsum
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plasterboards 2, are mounted. The perforated gypsum plasterboards are covered rom

above with a lining, in this case a black fleece laid on top thereof. For this reason, in the

plan view of Fig. 1, the holes 21 of the perforated gypsum plasterboard 2 are 'no't visible.

‘The perforated gypsum. plasterboard 2 has an opening (not shown) through-which the'

ventllatlon device 8 was inserted. in this example the ventilation device 8 comprises a

drffuser The diffuser 8 Is equrpped with beams 6 and has support on two supportmg

proflles 42. It can be moved freely on the support profiles 42 and is not fixed any further

"The opening of the perforated gypsum ‘board 2 is sealed with an air outlet 3 In Fig. 1

only the outer edges of the air outlet 3 can be seen because the dlffuser 8 covers the
central part of the air outlet 3. The air outlet 3 has a plate wrth alr openlngs in this case"

a 600 x 600 mm Iarge 1.5 mm thrck perforated plate 12 (not shown) that IS

- circumferentially surrounded at its edges by an inner mounting frame 20. The inner

mounting frame is an aluminum profile.

To the inner mounting frame 20 hinges 22 are mounted by means of which the air outlet
3 can be folded out around a common axis from the drywall ceiling. At the edges,

arranged opposite with respect to the joints 22, a spring mechanism 24 is arranged,

- which fixes the air outlet 3 in the opening of the perforated gypsum plasterboard 2. The

. Ioeking mechanism can be released- by pressing the underside of the air outlet 3. To

avoid a sudden falling out of the air outlet 3 from the opening of the perforated gypsum
plasterboard 2, a catching hook 28 is also provided therein, which holds the air outlet 3

after its release in a semi-open position.

Figure 2 shows the same section of a drywall 'ceiling 1 as shown in Fig. 1, but this time
in the bottom view, i.e. from the perspective of an observer looking from floor to ceiling.
In this view, the perforation 21 of the pen‘orated gypsum plasterboard 2 with the black
fleece is visible (black squares). It will also:be appreciated that in the perforated plate 12

“the air outlet 3 does not optically differ from the perforated gypsum plasterboard 2 into
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“which it is fitted. Simply due to their construction the abutting edges of the perrorations

~in the perforated gypsum plasterboard 2 and the air outlet .open'i'n'g 3 of the plate are to

be recognized.

In order to achieve the visual unity between perforated gypsum -plasterboard 2 and the
holes in the plate 12, the plate 12 with the openings was covered (glued) on the visible
side with a plasterboard liner, comprising corresponding opehings to the openings in the.
plate 12. The plasterboard liner of the plate 12 was then primed and pamted wnth the

same paint as the surrounding perforated gypsum plasterboard

Thus the surfaces of the visible sides of the perforated gypsum plasterboard 2 and the

"iplate with openings 12 are of the same material- (gypsum plasterboard liner), which was

further treated in the same manner (primer, paint). The pattern of the perforated gypsum
plasterboard 2 and of the plate with openings 2 is identical in shape, size and spacing.
The pattern is continuous as well as cons1stent The designs of the perforated gypsum'

plasterboard and of the air outlet do not drffer in any way.

- Figure 3 shOWs a cross sectional view of the drywall ceiling 1. In this representation, the

arrangement of the ventilation device 8 with the air supply 10 on the plate with openings
12 of the air outlet 3 is depicted. At the side facing away from the viewer of the dry
ceiling, a cover frame 14 is arranged in a manner surrounding the air outlet openings 13
of the plate 12. The frame is painted black on its underside pointing to the viewer (not
shown) such that it is- not visually different from the black fleece applied to the perforated
gypsum plasterboard when seen through the plate openings 12. The cover frame 14 is

made of a sheet steel profile and has the outer dimensions of 598 x 598, a frame width

of 45 mm and a thickness of 12 mm.

The cover fra-me 14 is fixed to the inner mounting frame 20 of the mounting frame device
18, 20 and laterally seals the air outlet openings of the air outlet. The peripheral inner

edge of the cover frame 14 pointing to the diffuser has a 45° chamfer. Form-locking
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thereto, the diffuser 8 has on its lower edge a peripheral chamtered portion 16 which Is
formed in this embodiment by an angle plate mounted at the: Iower edge of the diffuser
8. Via the mating 45° chamfers of the cover frame 14 and‘the diffuser 8, the diffuser 8
can be aligned on the support profiles 42 matching the air outlet 3 by simply moving the

beams 6.

In Fig. 4 the same drywall ceiling 1 is shown in cross-section for better clarity again,:_.’b'g_t.

this time without a built-in ventilation device. The air outlet 3 is in the locked state.

Fig. 5 shows an enlarged view of Fig. 4. In this expansion, the arrangement of the
mounting frame device' which comprises the outer mounting frame 18 and inner
mounting frame 20, is clearly visible. Both, the outer mounting frame 18 and the inner

mounting frame 20, are composed of a circumferential running aluminum profile. By

“means of the inner frame 20, the cover frame 14 is fixed to the plate with openings 12.

The cover frame 14 compensates for the difference in thickness between the perforated
gypsum plasterboard 2 and the plate with the openings 12 so that the elements

. "perforated gypsum plasterboard" 2 and "air outlet" 3 are equally thick.

The distance a between adjacent perforations 21 in the perforated gypsum plasterboard
is the same size as the distance b between openings 21 at the transition from the

perforated gypsum plasterboard 2 to the air outlet openings 13 in the perforated plate '
12. The dashed lines. indicate the_.,posmon of the cylinder axes of the holes in the

perforated gypsum plasterboard or the air outlet openings 13 in the perforated plate.
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Reference numeral list

~ drywall ceiling
building panel
perforation .in the building panel

| aif outlet
'ba:se profile
carrier profile
beam to support ventilation device
ventilation device (diffusor)
air supply -
metal sheet with openings
“air outlet openings

cover frame

outer mounting frame
inner mounting frame
hinge

épring mechanism
spacer

catching hook

14

chamfered section of the ventila'tion device
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Claims

Air outlet for a ventllatlon device, the ventllatuon device comprising at Ieast an air
outlet an a|r supply means ‘and an air guiding device, wherein the air outlet
mcludes_a plate having" air outlet openings, and wherein the air outlet is in the
installéd state folda'bly nﬁounted to an interior paneling such that it can be folded

out of the interior paneling-to allow for accessing a space there-behind.

AlIr Qutlet according to claim 1, wherein the interior paneling is a drywall ceiling or

a drywall wall.

Air outlet according to claim 1 or 2 whereln the plate has a cover frame which at

least partially covers the alr outlet openings.

Air outlet according to claim 3, wherein the cover frame is arranged so that it

seals air outlet openings laterally disposed of the ventilation device.

Air outlet according to claim 3 or 4, wherein the cover frame is arranged In a

manner of a closed frame on the plate.

Air outlet according to any one of the claims 3 to 5, wherein the cover frame is

arranged on the side of the plate that faces the ventilation device.

Air outlet according to any one of the claims 3 to 6, wherein the cover frame
comprises a chamfer, preferably a 45 ° chamfer, arranged at the edge facing the

ventilation device.
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Air outlet according to any one of the precedlng cIanmé whereln the plate has a
thickness less than the surrounding Interior paneling, wherem the thlckness
difference between the plate and mtgenor paneling Is balanced by a spacer so that
in a locked state the lower edge of the plate is'flush with the lower edge.bf the

surrounding interior paneling.

Alr dut-let according to any one of the preceding claims, wherein the plate has a
releasable locking device by means of which it is releasably secured to the

interior paneling.

AIr outlet according to any one of the preceding claims, whereln a S|de of the
plate visible to a viewer has the same design as compared to the interior
panellng, so that plate does not visually differ with respect to the design and fits

seamlessly into the surrounding interior paneling.

Air outlet according to any one of the precedi'ng. claims, wherein the plate 1S
covered on the side visible to the viewer with plasterboard liner or with a fleece,
and wherein said plasterboard liner or fleece can be primed and treated with a

paint.

Drywall ceiling comprising a substructure of a plurality of metal profiles, an interior
paneling mounted on the metal profiles and at least one ventilation device

comprising at least one air S'upply means, an air guiding device and an air outlet,

wherein the air outlet is in the installed state foldably mounted to an interior

paneling such that it can be folded out of the interior paneling to allow for

accessing a space there-behind.

Drywall ceiling according to claim 12, wherein the interior paneling comprises

plasterboards, in particular perforated gypsum plasterboards.
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Drywall ceiling according to cIairh 13, wherein the perforated gypsum
plasterboard has a perforation pattern, and wherein the air outlet openings of the
plate have the same pattern as the perforation pattern of the perforated gypsum
plasterboard and extend the perforation pattern of the perfo'rated gypsum

plasterboard.

Drywall ceiling according to claim 14, wherein the distance between perforations
at the transition from the p_erforatéd gypsum plasterboard board to the air outlet
openings in the plate is the same as compared to the distance between adjacent

perforations in the perforat'ed gypsum plasterboard.
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