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(54) AIR CONDITIONING DEVICE

(67)  The invention relates to an air conditioning de-
vice (1) for rooms with at least one air duct (2, 3) com-
prising an air inlet side (6, 7) and an air outlet side (8, 9),
wherein a heat exchanger element (4, 5) is arranged in
the air duct (2,)

According to the invention, the heat exchanger ele-
ment (4, 5) is formed as afluid line with atleastone helical
section (11, 12) which is arranged in an interior of the air
duct (2, 3).
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Description

[0001] The invention relates to a device for air condi-
tioning of rooms with at least one air duct comprising an
air inlet side and an air outlet side, wherein a heat ex-
changer element is arranged in the air duct.

[0002] Such a device is used, for example, in air-con-
ditioned buildings or for venting houses. The air supplied
via one or more air ducts will be heated by means of heat
exchanger element that is usually in the form of a heating
element. By activating this heating element, the air flow-
ing through the air duct is heated.

[0003] Such a device is known, for example, from US
5,640,951, where a heating wire is arranged helically be-
tween an outer wall and an inner wall of the air duct.
[0004] US 2005017 8755 discloses an air conditioning
device, which is used for heating components of a motor
vehicle, such as seats. This device comprises a fan, by
means of which air is supplied to a corresponding outlet
through an air duct. For heating the air, an electric heating
element designed as a heating wire is provided and ar-
ranged inside of the air tube.

[0005] Solutions of that kind having electric heaters re-
quire an electrical power supply and are relatively expen-
sive, especially in respect to the associated maintenance
costs. Moreover, with these solutions, only heating of air
is possible, not cooling.

[0006] It is an objective of the invention to provide a
device for air conditioning or venting of rooms, which has
a simple structure and allows heating and cooling of the
air flowing through the air duct.

[0007] This is achieved by an air conditioning device
comprising the features of claim 1. Advantageous em-
bodiments are described in the dependent claims.
[0008] In an air conditioning device for rooms with at
least one air duct comprising an air inlet side and an air
outlet side, wherein a heat exchanger element is ar-
ranged in the air duct, the heat exchanger element is
formed as a fluid line with at least one helical section that
is arranged in an interior of the air duct.

[0009] The present solution provides a cost-effective,
robust and compact air conditioning device for rooms. It
is easy to install, to be repaired or exchanged in already
existing air ventilating systems. Due to the design of the
heat exchanger element as a fluid line, liquids like the
water of a water-based floor heating system or any other
source and of any desired temperature can be passed
through the heat exchanger element and absorb or re-
lease heat accordingly. This allows for real climate con-
trol with the possibility of both heating and cooling of the
air flowing through the air duct. Accommodating the fluid
line within the air ducts requires no additional external
space. At the same time, the air duct protects the heat
exchanger element against external influences. The hel-
ical section allows for a relatively large heat transfer sur-
face and thus an effective heat transfer. The air condi-
tioning device according to the invention may be used
as a ventilation device wherein only a small amount of
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heating or cooling energy is transferred to the air. In other
words, the term air conditioning device covers ventilation
devices as well.

[0010] The helical section may be formed as a circular
or polygonal, in particular square-shaped helix. In partic-
ular, the shape corresponds to the inner cross section of
the air duct in order to arrange the helical section on or
close by the inner side of the air duct. Therewith the heat
exchanger, in particular the helical section could heat or
cool the inner side of the air duct.

[0011] The number of windings of the helical section
may be chosen dependent on the heating or cooling de-
mand. A higher demand corresponds to more windings
and a lower demand to less windings accordingly.
[0012] Advantageously the helical section abuts on an
inner side of the air duct. This has the effect that the heat
exchanger element is in close contact with the inner side
of the air duct and does not reduce significantly the flow
cross section.

[0013] Preferably, the helical section is arranged ad-
jacent to an incoming section of the heat exchanger el-
ement, wherein a return section is connected to the hel-
ical section by a curved section, wherein the return sec-
tion extends through a space surrounded by the helical
section. Since the return section extends through the hel-
ical section, it is possible to arrange ends of the heat
exchanger element, which may be used for a connection
to a supply and a return port, adjacent to each other. This
allows a simple variable installation.

[0014] Theincoming sectionis particularly straightand
can therefore be easily manufactured in the desired
length or shortened to the desired length. Thus, the heat
exchanger element can be adapted to different lengths
of the air duct.

[0015] Itis preferred that the incoming section extends
parallel to the return section at least in a portion that is
encompassed by the air duct. The return section runs in
particular straight and can be easily shortened to a de-
sired length as well as the straight incoming section,
whereby a simple adaptation to the installation conditions
and the respective length of the air duct is achieved. Fur-
ther, a contact between the incoming section and the
return section and thus an unwanted temperature tran-
sition, which would degrade the effectiveness of the de-
vice, is avoided.

[0016] Preferably, the helical section abuts against the
inside of the air duct under pre-tension. Such a design
prevents the occurrence of vibrations between the heat
exchanger element and the air duct. The pre-tension is
achieved in particular by an outer diameter of the helical
section being selected to be slightly larger than an inner
diameter of the ventilation tube. During assembly, the
helical section is pulled in the axial direction, which re-
duces its diameter. After insertion into the air duct, the
force acting in axial direction is abandoned, so that the
helix-shaped section expands in the radial direction.
Thus, the helical section abuts firmly against the inside
of the air duct. This way, the heat exchanger is held in
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the air duct without the need of additional fastening ele-
ments.

[0017] Preferably,the heatexchangercomprisesalug.
The lug can be formed as a closed eye or as an open
hook and can be used to draw the heat exchanger
through the air duct, forexample by means of arespective
tool. The lug may remain on the heat exchanger element
and can be used for fixing at a later stage.

[0018] In a preferred embodiment, the lug is arranged
on the curved section. This means that the lug extends
the heat exchanger in a longitudinal direction. Therewith
the lug can be easily achieved by a tool to draw the heat
exchanger element through the air duct.

[0019] In a preferred embodiment, at least the curved
section and in particular also a turn of the helical section,
projects out of the air duct on the air outlet side. This
allows for an easy control of position of the heat exchang-
er element during assembly of the air-conditioning de-
vice.

[0020] Preferably, the air ductis formed as a corrugat-
ed pipe. A corrugated pipe is very flexible and can be
manufactured at relatively low cost in any desired length.
Thus, a corrugated pipe is highly variable and inexpen-
sive.

[0021] Preferably, the air duct has an outer diameter
between 7 cmand 12 cm, in particular between 8 cm and
10 cm. Such an air duct comprises a relatively large free
inner cross-section, which can conduct a sufficiently
large airvolume. Further, flow resistance is relatively low.
[0022] The device preferably comprises a plurality of
air ducts, wherein said air ducts are connected to a com-
mon manifold, which in particular also supplies supply
ports and return ports for the heat exchanger elements.
This results in a compact design. Usually, air is blown by
means of a fan and distributed by the manifold to the air
ducts. In the air ducts, the temperature of the air can be
influenced. In this case, air conditioning takes place via
the heat exchanger elements arranged in the air ducts.
The number of air ducts might be chosen depending of
the size of the room which is to be ventilated or aerated
by the air-conditioning device.

[0023] It is preferred that the manifold comprises a
housing, on whose outer side connections are arranged
for the air ducts, wherein the supply ports and return ports
forthe heatexchanger elements are housed in the interior
of the housing. The heat exchanger elements and the
corresponding connections are therefore invisible and
protected by the housing. Thus, a risk of manipulation is
minimized.

[0024] It is conceivable to assign thermocouple ele-
ments to the supply ports and return ports. By means of
the thermocouple elements, a desired temperature of the
heat exchanger element can be controlled.

[0025] Preferably, the air ducts are connected to a
common air outlet. The air outlet might be integrated in
particular in a floor of a room. Since several air ducts are
arranged in parallel between the manifold and the air
outlet, a relatively high air exchange rate can be
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achieved. Thus, an effective air conditioning is possible.
[0026] The curved sections may be arranged close by
the air outlet, in particular they protrude into the air outlet.
This allows an easy inspection of the correct fit of the
heat exchangers. Further, the air is effectively heated or
cooled directly before it flows into the room.

[0027] Further features, details and advantages of the
invention will become apparent from the wording of the
claims and from the following description of exemplary
embodiments with reference to the drawings. They show:

Fig. 1 an air-conditioning device for rooms,

Fig.2 an air duct with a heat exchanger element in-
stalled therein and a single heat exchanger el-
ement,

Fig. 3  an air outlet with two connected air ducts and

Fig.4 a manifold with two connected air ducts.

[0028] Fig. 1 shows an air conditioning device 1 for

rooms with at least one air duct 2, 3. Inside of each air
duct 2, 3 a heat exchanger element 4, 5is arranged. The
air ducts 2, 3 comprise an air inlet side 6, 7 and an air
outlet side 8, 9. The air outlet sides 8, 9 of the air ducts
2, 3 are joined with an air outlet 10.

[0029] The heat exchanger elements 4, 5 are formed
as fluid lines for a heat transfer fluid. The heat transfer
fluid might be in particular water of a floor heating system
or of a separate water system used for the air ventilation.
The fluid lines have a respective helical section 11, 12,
which is housed inside of the air ducts 2, 3. This helical
section 11, 12 results in a large effective length and thus
a high heat transfer rate.

[0030] The helical section 11, 12 is pre-stressed on an
inner side of the air ducts 2, 3. Thus, the heat exchanger
elements 4, 5 are safely held within the air ducts 2, 3.
[0031] It is conceivable in an arrangement as shown
in Fig. 1, that the heat exchanger elements 4, 5 are ar-
ranged in series. In this case, one heat exchanger ele-
ment 4 is used as an incoming path and the other heat
exchanger element 5 is used as return path. However, a
more flexible use results when the heat exchanger ele-
ments 4, 5 each comprises an incoming section 13, 14
and a recirculated return section 15, 16 (Figure 2).
[0032] The return section follows the helical section
11, 12 over a curved section 17, 18 and extends through
aspace surrounded by the helical section. Subsequently,
it runs parallel to the respective return section 13, 14.
[0033] In this embodiment, incoming and return sec-
tions are arranged adjacent to each other. This enables
a simple installation of the device.

[0034] A lug 19, 20 is arranged at the curved sections
17, 18 for drawing the heat exchanger elements 4, 5 in
the air ducts 2, 3. Due to the drawing in and the axial
force introduced, an elongation of the helical section 11,
12 results in the longitudinal direction, thereby reducing
the diameter of the helical sections 11, 12. After elimi-
nating the axial force the helical section expands radially
and bias und tension to an inner side of the air ducts 2, 3.
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[0035] Fig. 3 shows a view into the air outlet 10, on
which the air ducts 2, 3 are joined. The heat exchanger
elements 4, 5 are already installed in the air ducts 2, 3.
It can be seen that the last turn of the helical section 11,
12 and the curved section 17, 18 protrude into the air
outlet 10, for which sufficient space is available. In addi-
tion, the air flowing out of the air ducts 2, 3 flows even
over the curved sections 17, 18 and so may possibly
absorb or emit more heat. This also facilitates checking
the correct installation.

[0036] Fig. 4 shows a manifold 21 having a housing
22. This housing 22 is usually closed with a lid, which is
not shown for reasons of clarity.

[0037] The manifold 21 has 10 connections 23 - 32 for
air ducts 2, 3, which can be led to different or even the
same rooms accordingly, in order to provide conditioned
air. Inside the housing 22 are supply ports and return
ports 33 - 40 to which the heat exchanger elements 4, 5
can be connected. The manifold 21 thus does not only
distribute the air to the air ducts 2, 3, but also the heat
transfer medium, for example, the water of a floor heating
system, to the heat exchanger elements 4, 5.

[0038] A thermocouple element 41 is assigned to the
port 33. It is possible, to assign additional thermocouple
elements to the other ports. The thermocouple element
41 is athermos actuator that automatically varies the flow
through the port depending of the temperature. In gen-
eral, such thermocouple elements increases its size at
higher temperatures and decreases its size atlower tem-
peratures. This is used to actuate a valve element.
[0039] The housing 22 comprises an airsupply42. The
air could be supplied by a ventilation unit of the building
(not demonstrated). The manifold 21 is joint with a water
supply 43 connected with the floor heating system of the
building or an additional water system. The manifold will
distribute this water t o the heat exchanger elements. An
passage of the water supply 43 is sealed by respective
sealing means 44.

[0040] Theinventionis not limited to one of the above-
described embodiments, but can be modified in many
ways. For example, the air ducts mightnot only be formed
as a corrugated pipe as shown, but also as smooth pipes.
These air ducts may be composed of different sections,
such as bare-tube and corrugated pipe - sections. In-
stead of the illustrated combined manifold, it is also con-
ceivable to arrange the supply ports and return ports out-
side of the air distribution housing.

[0041] The invention enables air conditioning of room
wherein heat is absorbed or released via a heat transfer
fluid guided through the heat exchanger elements de-
signed as fluid lines. The arrangement in the air ducts
resultsinavery compactdesign and provides atthe same
time an effective heat transfer. A sufficiently long trans-
mission path is available within the air ducts. The device
is easy to install and requires no additional electrical con-
nections and control means. Rather, it can be easily used
to upgrade an existing installation.

[0042] All of the claims, the description and the draw-
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ings resulting features and advantages, including design
details, spatial arrangements and method steps may be
essential to the invention both in itself and in a variety of
combinations.

Reference numbers

[0043]

1 air-conditioning device
2,3 air ducts

4,5 heat exchanger elements
6,7 air inlet side

8,9 air outlet side

10 air outlet

11, 12  helical sections

13, 14  incoming sections
15,16  return sections

17,18  curved sections
19,20 Ilug

21 manifold

22 housing

23-32 air connections

33-40 supply and return ports
41 thermocouple element
42 air supply

43 water supply

44 sealing means
Claims

1. Airconditioning device (1) for rooms with atleastone
air duct (2, 3) comprising an air inlet side (6, 7) and
an air outlet side (8, 9), wherein a heat exchanger
element (4, 5) is arranged in the air duct (2,), char-
acterized in that the heat exchanger element (4, 5)
is formed as a fluid line with at least one helical sec-
tion (11, 12), wherein the helical section is arranged
in an interior of the air duct (2, 3).

2. Air conditioning device according to claim 1, char-
acterized in that the helical section (11, 12) abuts
on an inner side of the air duct (2, 3).

3. Air conditioning device according to claim 1 or 2,
characterized in that the helical section (11, 12) is
arranged adjacent to an incoming section (13, 14)
of the heat exchanger element (4, 5), wherein a re-
turn section (15, 16) is connected to the helical sec-
tion (11, 12) over a curved section (17, 18), wherein
the return section (15, 16) extends through a space
surrounded by the helical section (11, 12).

4. Air conditioning device according to one of the pre-
ceding claims, characterized in that the incoming
section (13, 14) extends parallel to the return section
(15, 16) at least in a portion that is encompassed by
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the air duct.

Air conditioning device according to one of the pre-
ceding claims, characterized in that the helical sec-
tion (11, 12) abuts against the inside of the air duct
(2, 3) under pre-tension.

Air conditioning device according to one of the pre-
ceding claims, characterized in that the heat ex-
changer (4, 5) comprises a lug (19, 20)

Air conditioning device according to claim 6, char-
acterized in that the lug (19, 20) is arranged on the
curved section (17, 18).

Air conditioning device according to one of the pre-
ceding claims, characterized in that at least the
curved section (17, 18), in particular also a turn of
the helical section (11, 12), projects out of the air
duct (2, 3) at the air outlet side (8, 9).

Air conditioning device according to one of the pre-
ceding claims, characterized in that the air duct (2,
3) is formed as a corrugated pipe.

Air conditioning device according to one of the pre-
ceding claims, characterized in that the air duct (2,
3) has an outer diameter between 7 cm and 12 cm,
in particular between 8 cm and 10 cm.

Air conditioning device according to one of the pre-
ceding claims, characterized in that it comprises a
plurality of air ducts (2, 3), wherein said air ducts (2,
3) are connected to a common manifold (21), which
in particular also supplies supply ports and return
ports (33-40) for the heat exchanger elements (4, 5).

Air conditioning device according to claim 9, char-
acterized in that the manifold (21) comprises a
housing (22), on whose outer side connections
(23-32) for the air ducts (2, 3) are arranged, wherein
the supply ports and return ports (33, 40) for the heat
exchanger elements (4, 5) are housed in the interior
of the housing

Air conditioning device according to claim 11 or 12,
characterized in that the air ducts (2, 3) are con-
nected to a common air outlet (10).

Air conditioning device according to claim 13, char-
acterized in that the curved sections (17, 18) are
arranged close by the air outlet (10), preferably they
protrude into the air outlet (10).
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