
The invention relates to an air outlet in particular a slit outlet or
twisted outlet, having a housing which receives, preferably in an
adjustable manner, at least one air piping element provided with an air
outlet opening. Such air outlets, also called air vents, are located at the
end of a frequently long course of air treatment; they are finally
responsible for the direction and momentum of the air flow into a room or
the like. Such air outlets are preferably provided with shut-off screens in
order to be able to install them in wall or ceiling openings without any
problems of appearance. It has been shown in operation of such air outlets
that dirt collects on the wall or ceiling and also on the air outlet itself
(in particular on the shut-off screens). These collections of dirt are
mostly formed of sharply defined smears of dirt which originate from the
room air carried along. The flow of air leaving the air outlet leads to a
lateral flow of room air wherein the 



particles (for example tobacco smoke) contained therein settle on the
ceiling or wall in the immediate proximity of the air outlet or on the air
outlet itself. This induced flow of room air flows laterally onto the air
outlet and is then, in the immediate proximity of the air outlet opening,
carried along by the supply air flow which is then leaving the air outlet
and is treated and thus clean. The said smears of dirt build up from the
air outlet opening after long operation often in an area of dirt collection
between about 8 and 15 cm.    -2- It is thus the object of the invention to
create an air outlet which avoids the said collection of dirt. This object
is achieved in accordance with the invention in 



that at least one sealing air outlet opening, through which a part of the
supply air fed to the air outlet flows, is allocated to the air outlet
opening in such a way that the sealing air flow leaving there is present at
the housing and/or the adjoining air outlet installation wall or ceiling
region, preferably in accordance with the Coanda effect. This sealing air
flow forms an air curtain consisting of supplied primary air and which
because of its presence at the housing itself (in particular at the
installation opening shut-off screen) is present at the adjoining
installation wall or ceiling region and thus avoids that laterally, in
particular by induction, in-flowing room air with dirt particles comes into
contact with the regions covered by the air curtain so that no collection
of dirt can take place. The sealing air flow thus virtually forms a sealing
air wedge in the lateral region next to the air outlet opening of the air
outlet. In so far as slit outlets are used, a 



slit-shaped sealing air outlet opening is provided on either side of the
main air flow leaving the air outlet opening so that on either side of the
slit outlet and the adjoining wall or ceiling regions the said smears of
dirt cannot form. In the case of a twisted outlet the air outlet opening
for the main air flow is surrounded by an annular sealing air outlet
opening so that the sealing air flow exits around the twisted    -3- outlet
and prevents the depositing of dirt and smoky air particles. Because of the
said sealing air curtain optimal flow ratios arise so that the use of the
air outlet in accordance with the invention is accompanied by an acoustic
improvement. According to a development of the invention it is provided 



that the sizes of the air outlet opening and the sealing air outlet opening
are dimensioned such that approximately 80% to 90% of the supplied supply
air exits from the air outlet opening and approximately 20% to 10% from the
sealing air outlet opening. It is particularly preferable to have the air
outlet opening and the sealing air outlet opening allocated to each other
in such a way that between the main air flow leaving the air outlet opening
and the sealing air flow a stable jet separation arises. This means that
even in the case of differently sized supply air flows there is always a
separation between the sealing air flow and main air flow, and consequently
little or no turbulence between them. It is preferable to have the sizes of
the air outlet opening and sealing air outlet opening, in particular the
slot sizes of the air outlet opening and the sealing air outlet opening in
the case of a slit outlet, and the flow volumes of the main air flow and
sealing air flow adapted to each other in 



such a way that stable jet separation is ensured. In the formation as a
slit outlet, preferably two profile strips forming the housing are provided
which between them receive, in an adjustable manner, the air piping rollers
-4- forming the air piping element, wherein both profile strips are each
provided with a slit-shaped sealing air outlet opening and between the two
sealing air outlet openings lies the air piping element provided with the
air outlet opening. According to a development of the invention the housing
comprises at least one installation opening covering cross-piece/shut-off
cross-piece (shut-off screen), wherein under formation of the slit-shaped
sealing air outlet opening at least one inner wall cross-piece lies at a
distance from 



this shut-off screen. The sealing air outlet opening is formed between the
installation opening cover cross-piece and the inner wall cross-piece. In
so far as the air outlet is formed as a slit outlet, the two profile strips
are each provided with an inner wall cross-piece which receive the air
piping rollers between them in a clamping manner. The profile strips are
preferably acted upon by means of spring clamps in such a way that they
hold the air piping rollers between them in a clamping manner. In order to
ensure that, for example, in the region of the butt joints of mutually
adjacent air piping rollers there is likewise no development of dirt smears
it is preferable to provide that the slit-shaped sealing air outlet
opening(s) is/are formed with no interruptions in the longitudinal
direction. A through-going sealing air curtain thereby arises whereby the
dirty smoky air is prevented from blowing 



-5 against the device, even in partial sections. According to a further
embodiment of the invention in a formation as a slit outlet with two
profile strips forming the housing it is provided that between these
profile strips the air piping element is received in a clamping manner,
wherein the air piping element is preferably formed by air piping rollers.
The air piping element comprises both the air outlet opening and at least
one sealing air outlet opening. The sealing air outlet opening is disposed
next to the air outlet opening in such a way that the sealing air flow
leaving there is present at the housing and/or the adjoining air outlet
opening installation wall or ceiling region, preferably according to the
Coanda effect. It can 



preferably be provided that the air piping rollers comprise the air outlet
opening and at least one sealing air outlet opening. In accordance with a
further embodiment the air piping element can be provided with two sealing
air outlet openings which comprise the air outlet opening between them. In
the case of a round or square air outlet, in particular in the case of a
twisted outlet, with a shut-off screen ring for covering an installation
opening edge and/or the connection to an installation opening edge, it is
preferably provided that the sealing air inlet opening lies adjacent to the
shut-off screen ring, which sealing air outlet opening is formed as an
annular slit and wherein the annular slit annularly surrounds one or more
air outlet openings for the main air flow. The annular slit for the sealing
air curtain    



-6- therefore forms an outer outlet region which extends around the twisted
outlet and there prevents the lateral flow of dirty room air against the
device. This annular slit should not be confused with conventional air
outlet slits for the conventional ventilation of a room since its primary
object is not the supply of room air to ventilate the room or the like but
to avoid the said dirt collection. The other air outlet openings, which do
not serve the sealing air curtain but the release of the main air flow, are
formed in the said twisted outlet preferably as a ring and/or circular.
According to a further embodiment of the invention it is provided that the
air piping element is formed from a base plate or base plate portion
preferably associated with a housing and an air conducting element fixed to
the base plate or base plate portion, wherein the air conducting element
divides at least one base plate opening into the air outlet 



opening for the main air flow and the sealing air outlet opening. This
division which can be carried out with simple means leads to the base plate
opening forming two regions, wherein the main air flow issues from one of
them and the sealing air flow from the other. The air conducting element
preferably comprises an air piping wall which divides the base plate
opening in the manner already described. The air piping wall can extend
inclined to the plane of the base plate. This leads to a corresponding air
outlet direction so that between the plane of the base plate and the
directions of the sealing air flow and/or the main air flow there is no
90[err] angle but an acute angle.    -7- It is preferably provided that the
air piping wall passes 



through the base plate opening and overlaps an edge region of the base
plate opening, wherein between the overlapping portion of the air piping
wall and the overlapped edge region of the base plate opening, the sealing
air duct is formed. The air piping wall thus extends - when viewed in the
air flow direction - through the base plate opening and overlaps an edge
region of the base plate opening so that a duct is formed for the sealing
air. The direction of the duct lies substantially parallel to the plane of
the base plate so that a Coanda effect is achieved preferably at an
adjoining air outlet installation wall or ceiling region. For a simple
fixing of the air conducting element this can comprise a reception slit
which lies at a distance from the air piping wall and in which the edge
region of the base plate opening engages in order to form a socket seat.
For the purpose of fixing, the air conducting element is brought to the
edge region of the base plate opening in such a way 



that the edge region enters the reception slit. This leads to a socket and
clamp seating. Through the spacing between the reception slit and the air
piping wall, the sealing air duct is formed between the air piping wall and
the associated base plate portion. A plurality of base plate openings
provided with air conducting elements are preferably provided at the base
plate. Their number, arrangement and also the arrangement, direction and
inclination of the respective air piping wall    -8- of each air conducting
element is determined by the respectively desired air flow direction. In
order to achieve a twisted outlet a radial arrangement of a plurality of
base plate openings is provided to which are allocated inclined 



air piping elements of air conducting elements in such a way that the
entire air flow obtains a twist (eddy). The drawings illustrate the
invention with the aid of two embodiments and show: Figure 1          a
cross-section through a slit outlet, Figure 2          a cross-section
through a twisted outlet in a schematic view, Figure 3          a
cross-section through a slit outlet in accordance with a further
embodiment, Figures 4 - 6    top views of different embodiments of air
outlets formed as twisted outlets, Figure 7          an air conducting
element of the air outlets of Figures 4 - 6, Figure 8          a partial
view through the air conducting element of Figure 7 and Figure 9          a
partial view showing the fixing of the air conducting element on a base
plate. 



Figure 1 shows an air outlet 1 which is formed as a slit outlet 2. It
comprises a housing 3 which is formed of two profile strips 4. The two
profile strips 4 are held together by means of spring clamps 5 (shown by a
broken line in Figure 1) in such a way that they receive an air piping
element 7    -9- provided with an air outlet opening 6 between them in a
clamping manner. The air piping element 7 is formed of a plurality of air
piping rollers 8 lying against each other in a row. In detail each profile
strip 4 comprises a rear cross-piece 9 which merges into a middle
cross-piece 10 which is connected as one piece to a lateral cross-piece 11.
The lower end of the middle cross-piece 10 merges into an installation
opening 



covering cross-piece 12 (and/or installation opening shut-off cross-piece).
The inner wall 13 of the middle cross-piece 10 lies opposite and at a
distance from an inner wall cross-piece 14, which is curved in a concave
manner to the rotational centre 15 of the air piping roller 8 and in the
root region 16 of the installation opening cover 12 extends approximately
parallel to the outer contour 17 thereof. The distance between the inner
wall cross-piece 14 and the middle cross-piece 10 is maintained by thin
walled distance cross-pieces 18, wherein - seen over the length of the slit
outlet 1 - these spacing cross-pieces 18 are provided regularly spaced. It
is feasible that the profile strip 4, spacing cross-piece 18 and inner wall
cross-piece 14 are formed as one piece. However, alternatively it can also
be provided that these are formed in a plurality of parts, wherein suitable
means ensure that the parts are held together in a manner free from 



displacement.    - 10 - Because of the spacing between the inner wall
cross-piece 14 and the middle cross-piece 10 and the root region 16 of the
installation opening cover cross-piece 12 a sealing air duct 19 is formed
there which ends in a sealing air outlet opening 20. Each air piping roller
8 comprises a circular cross-section with recesses 21 which cooperate with
corresponding burls 22 of the inner wall cross-piece 14 in a latching
manner. The air piping roller 8 has discs 33 spaced from each other which
are connected to each other by means of longitudinal cross-pieces 23 or 24.
The longitudinal cross-piece 23 is formed as a oval hollow cross-piece; the
longitudinal 



cross-piece 24 lies approximately diametrically opposite the longitudinal
cross-piece 23 and forms a peripheral wall portion 25. Between the
longitudinal cross-pieces 23 and 24 an air through-flow duct 26 is formed
which issues into an air outlet opening 27. For operation of the air outlet
1 this is installed in a corresponding installation opening of a ceiling or
a wall of a room to be ventilated wherein the outer sides of the two
installation opening cover cross-pieces 12 merge smoothly into the
installation wall. A flow of supply air 30 supplied to the air outlet 1
issues mostly (80% to 90%) into the air through-flow duct 26 and issues out
of the air outlet opening 27 in the direction which is dependent upon the
air piping roller position in order to ventilate the room (main air flow
28). The remaining portion (20% to 10% of the supply air   



quantity) passes through the sealing air ducts 19 and exits from the
sealing air outlet openings 20 in such a way that the sealing air flows 29
formed in this way are present at the housing 3, that is, at the
installation opening cover cross-piece 12 and also at the adjoining
installation wall or ceiling regions. This takes place preferably in
accordance with the Coanda effect. The sealing air flows 29 prevent room
air dirt smears flowing laterally against the device (for example by
induction effect) settling on the installation wall or ceiling regions and
on the housing 3. Between the main air flow 28 and the sealing air flows 29
a stable jet separation arises, that means the individual flows do not mix
together. In order to achieve the jet separations the sizes of the air
outlet opening 27 and the sealing air outlet openings 20 and the associated
volume flows of the main air flow 28 and the sealing air flows 29 are
adapted to 



each other. Figure 2 shows a further embodiment of an air outlet 1 which is
formed as a twisted outlet 40. It comprises a pipe-shaped housing 3 which
merges into an installation opening cover cross-piece 12 which is formed as
a shut-off screen ring 41. Adjoining the shut off screen ring 41 lies a
sealing air outlet opening 20 which is formed as an annular slit 42. The
annular slit 42 is formed from an annular inner wall cross-piece 14
together with the pipe-shaped housing 3. Furthermore, an annular air piping
element 7 is provided which leads to the formation of an annular air outlet
opening    - 12 - 43 and a circular air outlet opening 44. Inside the
housing 3 an air piping element 45 can be provided with twisted 



blades 46 which impart the desired twist to the air flow. The largest part
of the supply air 30 leaves the air outlet openings 43 and 44 in the form
of a main air flow 28. A lesser portion (10% to 20%) of the supplied supply
air 30 leaves as the sealing air flow 29 from the annular sealing air
outlet opening 20 in such a way that it is present at the shut off screen
ring 41 and also at the adjoining installation wall or ceiling regions (not
shown). The laterally radial attraction of room air containing dirt
particles to the air outlet is avoided so that no collections of dirt can
occur. Figure 3 shows a further embodiment of an air outlet which
substantially corresponds to the embodiment in Figure 1. Details of the
description of the embodiment of Figure 1 will therefore be omitted. Figure
3 merely deals with the difference compared to the embodiment of Figure 1
in that the housing 3 is formed of profile strips which receive the air 



piping element 7 directly between them in a clamping manner. No inner wall
cross-pieces 14 and spacing cross-pieces 18 are therefore provided. The
difference further consists of the fact that the air piping element 7
comprises not only the air outlet opening 27 but also a sealing air outlet
opening 20. The sealing air outlet opening 20 lies next to the air outlet
opening 27 and is separated by means of a cross-piece 51. The air piping
element 7 is preferably formed from a    -13- plurality of air piping
rollers 8 disposed in a row. The cross-piece 51 separates the air
through-flow duct 26 from the sealing air duct 19 formed at the air piping
element 7. The sealing air flow 29 leaving the sealing air outlet opening
20 ensures that no dirt collection at the housing of 



the air outlet and/or the adjoining air outlet installation wall or ceiling
regions can occur. According to a further non-illustrated embodiment
corresponding to that of Figure 3 it is also possible that the air piping
element comprises not just one sealing air outlet opening 20 but two
sealing air outlet openings 20, between which the air outlet opening 27 is
disposed. Figures 4 - 6 each show a top view of different embodiments of
air outlets 1 which are formed as twisted outlets 40. They each comprise a
housing, which is preferably box-shaped, and which has a base plate 60. The
base plate 60 has a base plate opening 61 passing through it to which a
respective air conducting element 62 is allocated. Because the individual
base plate openings 61 in each embodiment of Figures 4 - 6 form a radial
arrangement and the air conducting elements 62 produce an air outlet
extending in an inclined manner, a twisted air flow forms. The air is
therefore supplied to the 



inside of the box-shaped housing and then leaves by way of the base plate
openings 61 under the influence of the air conducting elements 62. The air
conducting elements 62 bring about, in association with the associated base
plate openings    - 14 - 61, a division of the respective air flows into a
main air flow and a sealing air flow. With the aid of Figures 7-9 the more
detailed construction of the air conducting element 62 and of the
arrangement thereof in the region of the respective base plate opening is
shown. Figure 7 shows a top view of an air conducting element in the
direction of the arrow 63 of Figure 8. Figure 8 shows a sectional view
through the air conducting element 62 along the line VIII-VIII in Figure 7.



The air conducting element 62 comprises an air piping wall 64 which has a
curved region 65, a level region 66 and a tangent-bent region 67. A kind of
trough is thus formed. Inside the trough transverse cross-pieces 68 are
disposed parallel and spaced from each other. The air piping wall 64 and
the transverse cross-pieces 68 preferably consist of plate-shaped material
in particular sheet metal. The fixing of the transverse cross-pieces 68 to
the air piping wall 64 can be achieved by means of soldering. The
conducting element 62 illustrated in Figure 7 comprises four transverse
cross-pieces 68. However, it is also possible to provide only front face
transverse cross-pieces 68 as only two transverse cross-pieces 68, or also
a larger number. If the embodiments of Figures 4 - 6 are considered
different variations can be seen, that is air conducting elements 62 with a
different number of transverse cross-pieces 68. 



Figure 8 shows that with spacing, in particular regular spacing, to the
tangent-bent region 67 of the air piping wall 64 a reception slit 69 is
provided in each of the transverse cross-pieces 68. The width of the
reception slit 69 corresponds to the thickness of the base plate 60. In
accordance with Figure 9 the air conducting element 62 can be fixed by
simple socket fixing to the base plate 60. It is thereby brought to the
base plate opening 61 in such a way that an edge region 70 of the base
plate opening 61 enters into the reception slit 69. A press fit can thereby
preferably be achieved. Since the reception slit 69 extends spaced to the
tangent-bent region 67 of the air piping wall 64, a sealing air duct 19 is
thus formed between the edge region 70 of the base plate 60 and the
tangent-bent region 67 



of the air piping wall 64. This sealing air duct comprises at its end a
sealing air outlet opening 20. Through the air piping wall 64 of the air
conducting elements 62 the base plate opening 61 is thus divided in two
regions and more precisely into the sealing air outlet opening 20 and the
remaining part which forms an air outlet opening 27 for the main air flow.
The sealing air flow is designated in Figure 9 with the reference number 29
and the main air flow with the reference number 28. In order to allow the
sealing air flow 29 to enter the sealing air duct 19 the reception slit 69
extends not to the level region 66 of the air piping wall 64 but maintains
a separation with respect to this. Furthermore the reception slit 69 or the
tangent-bent region 67 forms an angle with the    



-16 - level region 66, in particular an obtuse angle, whereby the direction
of the sealing air flow 29 is influenced. It leaves in such a way that is
present at the base plate 60 of the housing preferably in accordance with
the Coanda effect. The tangent-bent region 67 of the air piping wall 64 can
contribute to this, as in the illustrated embodiment.    




