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Description

[0001] The presentinvention discloses a coupling de-
vice, an air control unit, and a cooling unit with at least
such a coupling device and/or at least an air control unit.

FIELD OF INVENTION

[0002] The application relates to an improved air gui-
dance in a cooling unit, for example a cooling island or
cooling cabinet, especially to achieve an uniform air
curtain avoiding turbulences, moisture intake, snow ac-
cumulation an increased energy consumption.

PRIOR ART

[0003] Known air deflectors are made of bent sheet
metal. Since the shape and the tolerances are very
difficult to control, the construction results in inconsisten-
cies in shape and location of said air deflectors. This
means that known air deflectors show a high inaccuracy
resulting in distorted air flows and air curtains within the
cooling units which are, however, necessary for the
cooled goods in the cooling unit. So, the risk of deteriora-
tion and unusability of the goods is high.

SUMMARY OF INVENTION

[0004] The object of the present invention is to simplify
the connection of air guiding channel parts for cooling
units. Another object of the presentinvention is improving
the stability of the connection of air guiding channel parts
with respect to vibrations of the cooling aggregate. It is
also object of the present invention that air turbulences,
moisture intake, snow accumulation an increased energy
consumption of the cooling unit are avoided. Finally, it is
also object of the presentinvention thathomogenous and
uniform air curtains in cooling units are provided.
[0005] This object is solved by the invention according
to claim 1, claim 9 and claim 13.

[0006] A key point of the invention is a coupling device
for cooling units atleast comprising a basic body having a
front side and a backside wherein both sides differ in their
geometric embodiment, wherein the coupling device
comprises at least an at least partially bud-shaped por-
tion and at least one lateral projection portion which is
arranged in vertical direction above the at least partially
bud-shaped portion.

[0007] The advantage of this coupling device is the at
least partially bud-shaped structure which is configured
to hold an air guiding element. Especially this at least
partially bud-shaped structure of the coupling device is
advantageous for the at least one guided air flow. Due to
this atleast partially bud-shaped geometry, an especially
smooth and non turbulent air flow results. Moreover, the
at least one lateral projection is advantageous for stabi-
lizing the whole basic body.

[0008] Further advantageous embodiments are part of
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the subclaims.

[0009] In an advantageous embodiment of the cou-
pling device, the basic body is designed to be at least
partially strut-reinforced. The at least partially strut-re-
inforced basic body is very light weight and very stable.
By using the struts, this allows unnecessary material to
be saved, while at the same time ensuring particularly
high stability and effective force transfer.

[0010] In a present embodiment of the invention the
front side of the basic body is rib-shaped due to the
several struts extending at least partially along the front
side protruding therefrom. This ensures the stability and
the light weight of the coupling device. The coupling
device can be advantageously produced via injection
moulding or additive manufacturing (e.g. 3D printing).
[0011] Inaddition,itis possible thatatleastone ormore
through holes are provided through which fixing means
can be guided. These through openings can have an
internal thread. In the simplest embodiment example, the
fixing means may be in the form of screws. These through
openings are used later in the installation process to
combine a vertical beam and air guidance element via
the coupling device with each other.

[0012] However, the through openings can also be
used to connect coupling device and air guidance ele-
ment and/or coupling device and vertical beam, later in
the installation process.

[0013] In a further present embodiment of the inven-
tion, the bud-shaped portion also comprises at least
partially a bud-shaped protrusion on its backside. It is
advantageous for the air flow guidance, also called air
curtain, within the cooling unit. This at least one protru-
sion is suitable for receiving at least one air guidance
elementatwhich the striking airflow splits up and can thus
be guided onwards in a targeted manner.

[0014] In the simplest embodiment example, the at
least one air guidance element is mounted at least par-
tially on the at least one at least partially bud-shaped
protrusion. Moreover, due to the special shaped protru-
sion, it is possible to couple the corresponding air gui-
dance element, which can be provided as an aluminium
profile, in a very secured way. The free end of the air
guidance elementis slid on the protrusion, coveringit. So,
the protrusion is to be understood as a support for posi-
tioning the air guidance element. This is advantageous
because this arrangement results in a very stable posi-
tion of the air guidance element avoiding air flow turbu-
lences or moisture intake, for example.

[0015] In a very advantageous embodiment, the air
guidance elements are provided as aluminium profiles
(Al-profiles). By coupling the Al-profile with the coupling
device, especially with two coupling devices, at each of
the two free ends of each the Al-profile for providing the
smallest unit of an air control unit. The coupling devices,
which can be made of plastic, ensure that the air gui-
dance element is fixed in a secure position.

[0016] In a further present embodiment of the inven-
tion, the at least one lateral protrusion of the basic body
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comprises at least one guiding channel for at least one
transmission means and/or atleast one emission means.
The at least one lateral protrusion being part of the basic
body is advantageous for guiding means. These means
can be for example LED stripes, electric cables and/or
control cables.

[0017] The list is not complete, so that other types of
transmission or emission conductors may also be pre-
sent. For this purpose, the projection is designed in such
away that it expands a hollow interior volume. In this way,
cables can be inserted, laid or be removed quickly and
easily without the need for complex holes in the basic
body itself. It is possible to avoid complex aluminium
profiles for guiding cables. The coupling device which
is advantageously made of plastic, is a very cheap and
flexible solution for introducing and guiding conductor
elements.

[0018] In a further present embodiment of the inven-
tion, the backside of the basic body provides a further
protrusion. This can be shaped rectangular or even
squared. This further protrusion is arranged in vertical
direction higher than the at least partially bud-shaped
protrusion. This further protrusion can be understood as
a guidance for at least one support element. The at least
one support element can have a multi-edged design. The
at least one support element provides the connection
between coupling device and other components of the air
control unit. For example, it is conceivable that the sup-
port element holds the further projection, for example, it
can be plugged onto it.

[0019] In a further present embodiment of the inven-
tion, the coupling device can be formed by two basic
bodies. This is advantageous because in dependence of
the construction of the cooling unit, coupling devices with
just one basic body and/or coupling device with two basic
bodies can be provided. If a coupling device with two
basic bodies is needed, the two basic bodies are ar-
ranged in a mirror symmetrical way. In a preferred em-
bodiment, the mirror plane is arranged in vertical direc-
tion along the straight side of the basic body. By arranging
the basic bodies in this way, a bud-shaped portion results
with a vertically downward directed tip-shaped free end.
This mirror symmetrical bud-shaped portion provides
advantageously two at least partially bud-shaped protru-
sions on its backside. These two protrusions are neces-
sary for the mounting of two air guidance elements, one
for each protrusion. It has shown especially advanta-
geous in this respect if the at least one air guidance
element shows the outer outline shape of the bud-shaped
portion.

[0020] If, for example, two base bodies are provided
with mirror symmetry to each other, one air guidance
element can also be accommodated by the projection of
the bud-shaped portion of each base body. Of course, itis
also imaginable that only one air guidance element is
provided, which is accommodated by both projections
accordingly.

[0021] Due to the advantageous geometric shape of
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the free end of the coupling device in combination with the
mounting of the at least one air guidance element, it is
possible for the first time to provide smooth air flows on
predetermined flow paths. This can significantly improve
the cooling effect of the cooled air flow in cooling units.
[0022] But this kind of guiding is, of course, not limited
to the doubled basic body coupling device. It is also
possible for a wall arranged cooling cabinet having cou-
pling devices with only one basic body each.

[0023] In a further advantageous embodiment, the
cooling unit in which the coupling devices are used, is
made as a cooling island or a cooling cabinet. In depen-
dence of the cooling unit, there are two main possibilities
to provide the coupling device.

[0024] There are cooling units which are arranged
directly on the wall of a supermarket store. This kind of
cooling unit is generally accessible only from one main
front direction. The rear wall is arranged against the wall.
The cooling unit can be also called a single cooling
cabinet. For this embodiment, each coupling device
comprises just one basic body.

[0025] On the other hand, large supermarkets often
provide freestanding cooling units which are also called
coolingislands. These can be accessed by all sides and,
for example, provide two or more physically separated
cooling areas. For this kind of cooling island, the provided
coupling devices can comprise two basic bodies which
are arranged in a mirror symmetrical way to each other.
However, itis also imaginable thatin such cooling islands
coupling devices with a single basic body and coupling
devices with two basic bodies are used.

[0026] In a further advantageous embodiment, the
coupling device comprises further at least one recess
for accommodating at least one component connector
and/or atleast one component connector housing. Thisis
very advantageous for the later mounting procedure of
the cooling unit. By using component connectors and/or
component connector housings, it is very fast to connect
wall elements, e.g., made of glass, to arrange the cooling
unit. An unnecessarily high pressure on the wall ele-
ments can be avoided. In a simple example, each basic
body provides one recess. Advantageously, the recess is
accessible from the top. So, it can be easily handled
during the mounting or even during the repairing, if ne-
cessary.

[0027] Moreover, the present invention also discloses
an air control unit with at least one coupling device as
described above. The air control unit further comprises at
least one air guidance profile, what is to be understand
synonymous to air guidance element, which is connected
via the at least one at least partially bud-shaped protru-
sion on the backside of the corresponding basic body.
[0028] In a further advantageous embodiment, the at
least one coupling device is further connected to at least
one vertical beam. This vertical beam can be understood
as the connector between the at least one coupling
device on the one hand and the cooling unit on the other
hand. As example, the beam can be made of metal. The
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beamis fixed on the front side of the basic body stabilizing
its position. In dependence of the cooling unit size, it is
imaginable that two or more beams are provided to
secure the position of the coupling devices within the
cooling unit.

[0029] In addition, it is also imaginable to use fixing
means, for example screws, to couple the vertical beam
via the coupling device with the air guidance element.
This represents a simplified and quick mounting since the
coupling device provides several holes through which the
fixing means can be guided.

[0030] In a further advantageous embodiment, the air
control unit can further comprise at least one honeycomb
structure element which is designed to be permeable to
air flow. Advantageous, this honeycomb structure ele-
ment is arranged in cooled air flow direction after the air
guidance element. So, the cooled air flow is initially
guided along the air guidance elements to then flow in
and through the at least one honeycomb structure ele-
ment. Here, too, the number of honeycomb elements
depends on the size of the whole cooling unit. The
honeycomb structure element is advantageously be-
cause it splits off the inflowing cooled air flow in a smooth
way. So, the resulting flow paths of the splitted cooled air
flow are curtainlike resulting is a very effective, non-
turbulent cooling curtain. Moreover, the resulting layered
cooling curtain can be arranged in every direction which
is needed. So, for example, horizontal and/or vertical
directed cooling curtains are also possible to provide.
[0031] In a further advantageous embodiment, the air
control unit also comprises at least further support ele-
ments for arranging insulation elements. This is an ad-
vantage because these insulation elements keep the
cooled air flow cold and effective.

[0032] Finally, the present invention also discloses a
cooling unit with at least one coupling device and/or with
at least one air control unit.

[0033] Further advantages, features and configuration
possibilities result from the following figure description of
non-restrictive embodiment examples.

BRIEF DESCRIPTION OF THE DRAWING

[0034] Embodiments of the invention are described
and shown by way of examples and with reference to
the accompanying drawings in which:

Fig. 1 shows a front view of the front side of a coupling
device;

Fig. 2 shows a front view of the back side of a
coupling device;

Fig. 3 shows a perspective view of Fig. 1;
Fig. 4 shows a perspective view of Fig. 2;

Fig. 5 shows a perspective view of an example of
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parts of an air control unit;

Fig. 6 shows a perspective view of an example of
further parts of an air control unit;

Fig. 7 shows a perspective view of an example of
further parts of an air control unit of Fig. 6 in a different
perspective view;

Fig. 8 shows an enlarged section of an example of an
air control unit for a single cooling unit;

Fig. 9 shows an example of an air control unit for a
single cooling unit;

Fig. 10 shows another embodiment of the present
inventions from front view;

Fig. 11 shows another embodiment of the present
inventions from back view;

Fig. 12 shows a perspective view of an example with
further parts of an embodiment of Fig. 10in a different
perspective view;

Fig. 13 shows a perspective view of a further exam-
ple with further parts of an embodiment of Fig. 10ina
different perspective view;

Fig. 14 shows a perspective view of a further exam-
ple with further parts of an embodiment of Fig. 10ina
different perspective view;

Fig. 15 shows a section of an air control unit with the
coupling device embodiment according to Fig. 10;
and

Fig. 16 shows a perspective view of an air control unit
for a cooling unit.

[0035] In the drawings, elements provided with the
same reference signs essentially correspond to each
other, unless otherwise indicated. Furthermore, compo-
nents are not shown and described which are not essen-
tial for understanding the technical teachings disclosed
herein. Furthermore, the reference signs are not re-
peated for all elements already introduced and shown,
provided that the elements themselves and their function
have already been described or are known to a person
skilled in the art.

DETAILED DESCRIPTION OF EMBODIMENT EXAM-
PLES

[0036] In Fig. 1 a front view of a coupling device 1 is
shown. More precisely, the front side 4 of the basic body 2
of the coupling device 1 is shown here. ltis further shown
that the front side provides several struts 5, which can be
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arranged diagonally and/or in any direction. The basic
body 2 further comprises an at least partially bud-shaped
portion 6 extending from top to bottom and ending in a tip-
like free end 8.

[0037] The bud-shaped portion 6 is only formed par-
tially bud-shaped having in this example on straight side
10. The path of the opposite side 12 is formed convex
curved. So, an at least partially bud-shape results.
[0038] Moreover, the convex curved side 12 is followed
by a lateral projection portion 14 extending sidewards.
This projection portion 14 can also comprise a guiding
channel 16 for at least one transmission and/or emission
means (not shown here). This guiding channel 16 en-
ables the fast and easy guiding of cables or LED stripes,
for example.

[0039] Finally, the front side 4 also provides several
through holes 18. These through holes 18 are used for
fixing the vertical beam (not shown here) to the coupling
device 1 front side 4.

[0040] In vertical direction on the top of the coupling
device 1, there is a recess 20 in which at least one
component connector and/or at least one component
connector housing (not shown here) can be arranged.
By using this fixing system - component connector and
component connector housing - a very easy and fast
mounting of two parts can be realised. Advantageously,
the component connector housing is already arranged in
the recess 20. After arranging two wall parts, forexample,
of the cooling unit to one another, the component con-
nector is inserted in the recess 20 and so also in the
component connector housing and finally tilted around
certain degrees resulting in a safe but releasable posi-
tion.

[0041] InFig. 2 the back side 22 of the coupling device
1 is shown. This backside 22 provides several protru-
sions. At first, the at least bud-shaped portion 6 provides
aprotrusion 24. This protrusion 24 is also shaped accord-
ing to the at least partially bud-shaped portion 6 being
spaced from its edges. This protrusion can serve as a
support for the air guidance element (not shown here).
Moreover, a second protrusion 26 can be also provided
on the backside 22.

[0042] Finally, the back side 22 may provide a third
protrusion 28 which is used for the arrangement of an
insulation panel (not shown here).

[0043] Fig. 3 discloses a perspective view of the front
side 2 of Fig. 1. Fig. 4 discloses a perspective view of the
back side 22 of Fig. 2. In Fig. 3 and Fig. 4 it is clearly
shown that the struts 5 and the protrusions 24, 26, 28 are
protruding.

[0044] Fig. 5 shows asection of an air control unit 30 for
a single cooling unit. Here, two coupling devices 1 are
arranged in line but separated with an air guidance ele-
ment 32. To arrange the air guidance element 32, it is
necessary that both coupling devices 1 are arranged by
their back side to each other. So, the protrusions 24 can
be used for mounting the also at least partially bud-
shaped air guidance element 32.
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[0045] In Fig. 6 and Fig. 7 another embodiment of the
air control unit 30 is shown. Here, additionally, a covering
means 34 for the air channel (not shown here) is dis-
closed. Fig. 6 and Fig. 7 just differ in their perspective
view. The covering means 34 is additionally mounted on
the further protrusion 28 of the backside 22 (not shown
here).

[0046] Fig. 8 shows an enlarged section of an example
of an air control unit 30 for a single cooling unit. The front
side 4 of the coupling device 1 is shown. The at least
partially bud-shaped portion 6 relates to the air guidance
element (here not shown). In addition, the coupling de-
vice 1 is covered with an additional cover means 34a to
avoid dust contamination and unbalanced air flow. Below
the lateral projection 14, a honeycomb structure element
38 is placed on a support 39. This support 39 is followed
by a side wall 40 extending in vertical direction. As
indicated by using reference F, the cooled air flow flows
frum bottom upwards, along the convex side 12 with the
air guidance elements (not shown in detail here), passing
through the honeycomb structure element 38 and leaving
a staggered air flow F1.

[0047] Fig.9shows anexample of an air control unit 30
for a single cooling unit to be arranged on a wall (not
shown here). The coupling device 1, more specific, its
front side 4 is coupled with a vertical beam 36 via fixing
means. Moreover, the coupling device 1is connectedtoa
covering means 34a which protects the air flow from dust.
Ata distance to the convex curved side 12 of the coupling
device 1, two honeycomb structure elements 38 are ar-
ranged. Below these two honeycomb structure elements
38, a side wall 40 is mounted to avoid the air flow guided
within to flow in an uncontrolled way. By using the side
wall 40 in combination with the air guidance element (not
shown here) and the honeycomb structure elements 38,
the air flow flows along path F from bottom upwards,
passes the air guidance elements, flows through the
honeycomb structure elements 38 resulting in smooth,
staggered flow paths F1 as shown in Fig. 8.

[0048] InFig.10andFig. 11 anotherembodimentofthe
present invention is disclosed.

[0049] InFig. 10 afrontview of another coupling device
1 is shown. Here, this coupling device 1 comprises two
basic bodies 2. The basic bodies 2 are arranged via their
straight sides 10 resulting in a mirror plane M. So, both
basic bodies are arranged in a symmetrical way to each
other. Itisimaginable to use two single basic bodies 2 and
to fix them at each other. Butiitis also possible to produce
this double-bodied coupling device 1 as one piece via
injection moulding or additive manufacturing. This em-
bodiment shown here will be used for cooling islands
which can be arranged, for example, free in the selling
room. Fig. 11 shows the corresponding backside 22 of the
couplingdevice 1from Fig. 10. Also, the back sides 22 are
mirror symmetrical to each other with respect to mirror
plane M.

[0050] In Fig. 12 a section of three doubled coupling
devices 1 is shown. Always two coupling devices 1 are
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distanced via an air guiding element 32. On top of the air
guiding element 32, an insulation element 42, e.g., an
insulation foam, is additionally arranged. This is optional.
In dependence of the size of the cooling unit, itis possible
to arrange as many as necessary coupling devices 1 in
line. So, it is possible to designate it as module.

[0051] InFig. 13 the assembly of Fig. 12 is shown, but
with additional covering means 34a.

[0052] InFig. 14 a perspective back side view is shown
indicating the arrangement of the air guidance element
32 on the back side 22 of a doubled basic body 2 as
coupling device 1. Here, the coupling device 1 is made by
one piece, but it is shown that the two basic bodies 2 are
mirror symmetrical to each other. For better understand-
ing and illustration, just one air guidance element 32 is
arranged on an at least partially bud-shaped protrusion
24. The second, at least partially bud-shaped protrusion
24 is shown freely accessible. So, in this embodiment,
each at least partially shaped protrusion 24 on the back-
side 22 is coupled with an air guidance element 32. Of
course, this is not limiting. Itis also imaginable that both at
least partially bud-shaped protrusions are coupled with
just one air guidance element 32 which extends over the
protrusions accordingly.

[0053] In Fig. 15 a section of an air control unit 30 is
shown. Here, the coupling device 1 is also provided with
doubled basic bodies 2. Beside the bud-shaped portion
44, honeycomb structure elements 38 are arranged to
control the cooled air flow F. The honeycomb structure
elements 38 are placed on supports 36 on which the side
walls 40 are mounted. The cooled air flow F flows up-
wards in arrow direction F, flows along the air guidance
elements 32 extending in longitudinal direction of the air
control unit 30 and passes through the honeycomb struc-
ture elements 38 as air flow F1.

[0054] Finally, Fig. 16 shows an example of an air
control unit 30 for a cooling island (not shown here).
The section of Fig. 15 is here completed by vertical
beams 36. By using these vertical beams 36 the air
control unit 30, which can also be called middle air
channel, can provide controlled air flows in two opposite
directions being very effective when operating a cooling
island. The air flow F1 (see Fig. 15) emerging from the
honeycomb structure element 38 can also be called air
curtain. This air curtain shows smooth, non-turbulent
behaviour.

[0055] Although the invention has beenillustrated and
described in more detail by the advantageous embodi-
ments, the invention is not limited by the disclosed ex-
amples. Other variations may be derived therefrom by
those skilled in the art without departing from the scope of
protection of the invention. In particular, the invention is
not limited to the combinations of features disclosed
below, but other combinations and partial combinations
obviously executable by the person skilled in the art may
also be formed from the disclosed features.
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LIST OF REFERENCE SIGNS
[0056]

1 coupling device

2 basic body

4 front side

6 partially bud-shaped portion
8 free end

10 straight side

12 convex side

14 lateral projection portion
16 guiding channel

18 holes

20 recess

22 backside

24 at least partially bud-shaped protrusion
26 further protrusion

28 further protrusion

30 air control unit

32 air guidance element

34 covering means

34a  covering means

36 vertical beam

38 honeycomb structure element

39 support

40 side wall

42 insulation element
44 bud-shaped portion
F air flow

F1 further air flow

M mirror plane
Claims

1. Coupling device (1) for cooling units at least com-
prising

a. atleast one basic body (2) having a front side
(4)and a backside (22), wherein both sides differ
in their geometric embodiment;

b. wherein the coupling device (1) comprises at
least an at least partially bud-shaped portion (6)
and at least one lateral projection portion (14)
which is arranged in vertical direction above the
at least partially bud-shaped portion (6).

2. Coupling device according to claim 1,
characterized in that
the basic body (2) is designed to be at least partially
strut-reinforced.

3. Coupling device according to claim 2,
characterized in that
the front side (4) is rib-shaped due to the several
struts (5) extending at least partially along the front
side (4) protruding therefrom.
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Coupling device according to claim 1,
characterized in that

the at least partially bud-shaped portion (6) also
comprises at least partially a bud-shaped protrusion
(24) on the backside (22) of the coupling device (1).

Coupling device according to claim 1,
characterized in that

the at least one lateral protrusion (14) comprises at
least one guiding channel (16) for at least one trans-
mission means and/or at least one emission means.

Coupling device according to claim 1,
characterized in that

the backside (22) of the basic body (2) provides a
further protrusion (26; 28).

Coupling device according to claim 1,
characterized in that
this is formed by two basic bodies (2).

Coupling device according to claim 7,
characterized in that
at least is front side (4) is mirror symmetrical.

Coupling device according to claim 1,
characterized in that

it comprises further at least one recess (20) for
accommodating at least one component connector
and/or at least one component connector housing.

Air control unit (30) with at least one coupling device
(1) according to at least one of the claims 1 to 9,
wherein the coupling device (1) is connected with an
air guidance element (32) via the at least one at least
partially bud-shaped protrusion (24) on the backside
(22) .

Air control unit (30) according to claim 10, wherein
the at least one coupling device (1) is further con-
nected to at least one vertical beam (36).

Air control unit (30) at least according claim 10,
comprising at least one honeycomb structure ele-
ment (38) which is designed to be permeable to air
flow.

Air control unit (30) at least according claim 10,
comprising at least further support elements for ar-
ranging insulation elements.

Cooling unit with at least one coupling device (1)
according to at least one of the claims 1 to 9 and/or
with at least one air control unit (30) at least accord-
ing to claim 10.
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