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Description

[0001] The present invention relates to an air injection
fixture with a built-in heat convector.

Background of the invention

[0002] All new low-energy houses are so tight that it is
necessary to perform a controlled air exchange with a
ventilation system.
[0003] Typically, the air injection fixtures will be placed
in connection with window sections which, despite the
use of windows with low U-values, are still the least in-
sulating parts of the building envelope. This counteracts
the entrance and not least the downfall of cold air, espe-
cially for very large and tall window sections.
[0004] Low-energy houses are often equipped with un-
derfloor heating, which may be set at a lower temperature
than radiators corresponding very well with, for instance,
the operating temperatures of an earth heat system.
[0005] However, there are some problems using un-
derfloor heating in low energy houses. The consumption
is so low that the floors are often cold because there is
no need for any heat supply. Therefore, the comfort-re-
lated benefit by having a warm floor is lost. On the con-
trary, a concrete floor with, for instance, quarry tiles, is a
dubious pleasure when it’s cold to walk on. In addition,
underfloor heating systems respond rather slowly be-
cause of the concrete, into which the underfloor heating
is embedded, and will therefore often be in opposite
phase, for instance compared to the heating resulting
from the sunlight. This means that often there will be
some degree of overheating during sunlight as the floor
will give off heat for many hours after the heat supply for
the underfloor heating hoses has been switched off. Con-
versely, it will then take corresponding long time before
the room is heated up when needed. Lightweight con-
struction buildings (without any large heat capacity)
merely amplify this problem.
[0006] Convectors with forced convection exist, but
they typically operate by means of integrated electrically
driven fans. These convectors are relatively expensive
to manufacture, consume power and often need a com-
plex control system.
[0007] DE 198 55 497 A1 discloses an underfloor air
convector with a flow duct, a heat exchanger and an outlet
controlled by a control flap in the flow duct.
[0008] EP 1 965 143 A1 discloses a device for intro-
ducing outside air to a radiator through guide vanes in-
line with the direction of flow through the radiator
[0009] Each of the documents above discloses an air
injection fixture according to the preamble of claim 1.

Brief description of the invention

[0010] The present invention relates to an air injection
fixture with a built-in heat convector, wherein supply air
reaches the heat convector through an air distribution

plate for ensuring a uniform air distribution through the
heat convector before leaving the fixture to the surround-
ing room
According to the invention there is proposed an air injec-
tion fixtures comprising the features of claim 1. Preferred
embodiments of the invention are defined in the depend-
ent claims.
[0011] A number of advantages are obtained by com-
bining an air injection fixture, which is often needed an-
yway, with a heat convector. A very effective heat source
with approximately 3-4 times the effect of an ordinary
radiator is achieved. Because of its efficiency, this heat
source is able to operate at a set temperature as low as
the ones usually used for underfloor heating systems.
This means that the system may be operated at the pre-
ferred relatively low temperatures.
[0012] In an embodiment of the invention, the fixture
is operated with forced convection driven by the supply
air coming from a ventilation system.
[0013] Using forced convection results in a heat fixture,
which reacts very fast. This makes the invention an ob-
vious choice for low-energy houses with small heat con-
sumption, which are built in light material with only a lim-
ited ability of heat storage, where a fast regulation of the
heat supply is therefore needed.
[0014] In an embodiment of the invention, the fixture
is arranged so that the heat convector may be connected
to a heat source or a cold source.
[0015] In this way, the fixture can be used for both heat-
ing and cooling.
[0016] According to the invention, the air distribution
plate is adjustable. In an embodiment of the invention,
the air distribution plate is modular.
[0017] In an embodiment of the invention, the air dis-
tribution plate is multi-flexible. Making the air distribution
plate adjustable, modular and/or multi-flexible allows for
the same type of air distribution plates for different em-
bodiments of the air injection fixture.
[0018] In an embodiment of the invention, the air dis-
tribution plate is made of a thin metal or plastic sheet.
[0019] Using a thin metal or plastic sheet for the air
distribution plate is advantageous in that it is relative in-
expensive and very easy to process.
[0020] According to the invention, U-shaped cut-outs
are made along the air distribution plate forming slats,
which can be individually opened more or less.
[0021] In an embodiment of the invention, the U-
shaped cut-outs are made along the entire air distribution
plate.
[0022] Using U-shaped cut-outs to form slats allows
for a very flexible adjustability of the air distribution plate.
[0023] In an embodiment of the invention, the air dis-
tribution plate is made of a die-cut steel or plastic strip.
[0024] Using a die-cut steel or plastic strip allows for
making air distribution plates "by the meter" and then
simply cut the strip into the lengths needed.
[0025] In an embodiment of the invention, the air dis-
tribution plate is adaptable to all types and positions of
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connections for supply air hoses.
[0026] This allows for using different types and sizes
of hose connections and for placing the connections at
different positions on the box into which the air injection
fixture is arranged, such as at the end of the box or along
the side of the box.
[0027] In an embodiment of the invention, the fixture
further comprises an industrial mesh placed along the air
distribution plate so that the supply air must pass through
the industrial mesh before passing through the air distri-
bution plate.
[0028] Placing an industrial mesh in front of the air dis-
tribution plate further improves the equal distribution of
the air flow through the air distribution plate and, thereby,
through the heat convector.
[0029] In an embodiment of the invention, the fixture
is made of a metal and/or a plastic material.
[0030] Such materials are relative inexpensive and
very easy to process.

Figures

[0031] In the following, a few exemplary embodiments
of the invention will be described in more detail with ref-
erence to the figures, in which

fig. 1 illustrates a principle sketch of the inven-
tion,

fig. 2 shows an exploded view of an air injection
fixture according to an embodiment of the
invention,

fig. 3 shows an exploded view of an air injection
fixture according to another embodiment
of the invention,

fig. 4 illustrates a cross-sectional view of the air
injection fixture shown in fig. 3,

figs. 5a-5c illustrate details of an air distribution plate
according to an embodiment of the inven-
tion,

fig. 6a illustrates a configuration of the slats of an
air distribution plate according to an em-
bodiment of the invention, and

fig. 6b illustrates a configuration of the slats of an
air distribution plate according to another
embodiment of the invention.

Detailed description of the invention

[0032] Fig. 1 illustrates the working principle of the air
injection fixture 1, in which supplied air 2 passes through
an air distribution plate 6 for ensuring an equal distribution
of the air 2 through a heat convector 9. After having been

heated or cooled by the heat convector 9, the air 3 leaves
the air injection fixture 1 and continues into the surround-
ing room.
[0033] The air injection fixture 1 works by blowing sup-
ply air 2 from a ventilation system of the house through
a heat convector 9 having a large surface. Through forced
convection, a high efficiency is obtained, which makes it
possible to meet the relatively limited need for heat in a
low-energy house, even with a low set temperature.
[0034] As mentioned, it will, at least to a certain extent,
be possible to use the fixture 1 for cooling by reversing
the circulation of liquid through the heat convector 9 so
that heat energy is delivered in a heat storage (not shown)
instead of being taken therefrom. Alternatively, the pipe
connections 10 may be switched to additional heat stor-
ages (not shown) for accumulating the heat energy given
off by the passing air, for instance for pre-heating water
for domestic use.
[0035] The supply of heat or cold to the heat convector
9 may be controlled by means of a simple wireless remote
control (not shown), which can be arranged at a repre-
sentative position in the room, in which the temperature
is to be controlled. The forced convection results in a very
fast reaction when it comes to regulation of the temper-
ature.
[0036] Fig. 2 shows an exploded view of an air injection
fixture 1 according to an embodiment of the invention. In
the illustrated embodiment, the air injection fixture 1 is
built into a box 4 at one end of which is placed an aperture
5 to which a supply air hose (not shown) may be con-
nected.
[0037] A heat convector 9 with pipe connections 10 for
conducting a warm or cold liquid through the heat con-
vector 9 is arranged in the box 4. An air distribution plate
6 with a plurality of more or less opened slats 8 is ar-
ranged along the heat convector 9 separating the heat
convector 9 from the part of the box 4 into which the
supply air is led. A lid 11 is arranged over this part of the
box 4 and the heat convector 9 so that the air entering
the air injection fixture 1 through the aperture 5 is forced
to pass through the air distribution plate 6 and the heat
convector 9.
[0038] Whereas the lid 11 does not extend in the full
width of the box 4, leaving an upward facing opening
along one side of the box 4 for the heated or cooled air
to leave the box 4 again, a grate 12 extending in the full
width of the box 4 is arranged over the lid, so that the air
leaving the box 4 passes through this grate 12.
[0039] The box 4 enclosing the fixture may, for in-
stance, be made from a metal or it may be moulded in a
plastic material.
[0040] Fig. 3 shows an exploded view of an air injection
fixture 1 according to another embodiment of the inven-
tion. This embodiment is very similar to the one shown
in fig. 2, the only difference being the addition of an in-
dustrial mesh 13 placed along the air input side of the air
distribution plate 6 in such a way that the supply air must
pass through the industrial mesh 13 before passing

3 4 



EP 2 847 517 B1

4

5

10

15

20

25

30

35

40

45

50

55

through the air distribution plate 6.
[0041] In this position, the industrial mesh 13 works as
a turbulence net removing any laminar flow of the supply
air, which causes the distribution of air along the heat
convector 9 to be even more equal than without the in-
dustrial mesh 13.
[0042] Fig. 4 illustrates a cross-sectional view of the
air injection fixture 1 shown in fig. 3, the cross-section
being seen from the end of the air injection fixture 1 point-
ing away from the viewer in fig. 3.
[0043] This figure shows how an aperture 5 for con-
nection of a supply air hose (not shown) is placed at one
end of the box 4 in one side thereof. The supply air 2
enters the box 4 in the longitudinal direction thereof into
a chamber, which is defined by some of the walls of the
box 4, by the lid 11 and by the industrial mesh 13. From
there, the air is forced through the industrial mesh 13 and
the air distribution plate 6 placed just behind it before it
reaches the heat convector 9, through which flows either
a heating or a cooling liquid in the pipe connections 10.
After having been heated or cooled by the heat convector
6, the air 3 passes by the edge of the lid 11 and leaves
the air injection fixture 1 through the grate 12 at the op-
posite side of the box 4 as compared to where it entered.
[0044] Figs. 5a-5c illustrate details of an air distribution
plate 6 according to an embodiment of the invention.
[0045] Fig. 5a shows in a perspective view, how the
air distribution plate 5 may be made from a thin metal or
plastic sheet, along which a plurality of U-shaped cut-
outs 7 are made forming slats 8, which can be individually
opened more or less.
[0046] The air distribution plate 8 may be made from
a die-cut steel or plastic strip so that it can be shortened
to the desired length depending on the length of the air
injection fixture 1 into which it is to be fitted.
[0047] Fig. 5b shows a front view of the same air dis-
tribution plate 8 with a clear indication of the series of U-
shaped cut-outs 7 forming the slats 8.
[0048] Fig. 5c is a side view of the air distribution plate
6 showing clearly how the slats 8 may be individually
opened more or less.
[0049] This option may be used for adjusting the air
distribution plate 8 to an optimized configuration for dif-
ferent types, sizes and positions of connections 5 for sup-
ply air hoses. In order to obtain the most equal distribution
of the air, the slats 8 near the connections 5 should be
less open than the slats 8 further away therefrom.
[0050] Fig. 6a illustrates a configuration of the slats 8
of an air distribution plate 6 for an embodiment of the air
injection fixture 1, where a connection 5 for a supply air
hose is placed at the end of the box 4 as has been the
case for the embodiments illustrated in the previous fig-
ures. In this case, all the slats 8 open in the same direc-
tion, but the slats 8 at the end of the air distribution plate
6 nearest the connection 5 are only slightly opened,
whereas the slats 8 at the other end of the air distribution
plate 6 are almost completely opened.
[0051] Fig. 6b illustrates a configuration of the slats 8

of an air distribution plate 6 for another embodiment of
the air injection fixture 1, where a connection 5 for a sup-
ply air hose is placed centrally on one side of the box 4.
In this case, the slats 8 on one side of the connection 5
open in one direction, whereas the slats 8 on the other
side of the connection 5 open in the opposite direction,
meaning that the orientation of the U-shaped cut-outs 7
must be reversed at this position on the air distribution
plate 6. Like before, the slats 8 nearest the connection
5, i.e. at the centre of the air distribution plate 6, are only
slightly opened, whereas the slats 8 furthest away from
the connection 5, i.e. at the ends of the air distribution
plate 6, are almost completely opened.

List of reference numbers

[0052]

1. Air injection fixture
2. Supply air from ventilation system
3. Heated/cooled air
4. Box
5. Connection for supply air hose
6. Air distribution plate
7. Die-cut in air distribution plate
8. Slat in air distribution plate
9. Heat convector
10. Pipe connection to/through the heat convector
11. Lid
12. Grate
13. Industrial mesh

Claims

1. An air injection fixture (1) with a built-in heat convec-
tor (9), wherein supply air (2) reaches the heat con-
vector through an air distribution plate (6) for ensur-
ing a uniform air distribution through the heat con-
vector before leaving the fixture to the surrounding
room, characterized in that the air distribution plate
is adjustable, and wherein U-shaped cut-outs are
made along the air distribution plate forming slats
(8), which can be individually opened more or less.

2. The air injection fixture according to claim 1, wherein
the fixture is arranged to be operated with forced
convection driven by the supply air coming from a
ventilation system.

3. The air injection fixture according to claim 2, wherein
the fixture is arranged so that the heat convector may
be connected to a heat source or a cold source.

4. The air injection fixture according to claim 1, wherein
the air distribution plate is modular.

5. The air injection fixture according to claim 1 or 4,
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wherein the air distribution plate is made of a thin
metal or plastic sheet.

6. The air injection fixture according to claim 1, wherein
the U-shaped cut-outs are made along the entire air
distribution plate.

7. The air injection fixture according to any of claims 1
or 4-6, wherein the air distribution plate is made of
a die-cut steel or plastic strip (7).

8. The air injection fixture according to any of the pre-
ceding claims, further comprising an industrial mesh
(13) placed along the air distribution plate so that the
supply air must pass through the industrial mesh be-
fore passing through the air distribution plate.

9. The air injection fixture according to any of the pre-
ceding claims, wherein the fixture is made of a metal
and/or a plastic material.

Patentansprüche

1. Lufteinblasvorrichtung (1) mit einem eingebauten
Wärmekonvektor (9), wobei Zufuhrluft (2) den Wär-
mekonvektor durch eine Luftverteilungsplatte (6) er-
reicht zum Sicherstellen einer gleichmäßigen Luft-
verteilung durch den Wärmekonvektor ehe sie aus
der Vorrichtung in den umgebenden Raum austritt,
dadurch gekennzeichnet, dass die Luftvertei-
lungsplatte verstellbar ist, und wobei U-förmige Aus-
sparungen entlang der Luftverteilungsplatte vorge-
sehen sind und Lamellen (8) bilden, die einzeln mehr
oder weniger geöffnet werden können.

2. Lufteinblasvorrichtung nach Anspruch 1, wobei die
Vorrichtung dafür eingerichtet ist, mit Zwangskon-
vektion betrieben zu werden, welche durch die Zu-
fuhrluft von einem Belüftungssystem getrieben wird.

3. Lufteinblasvorrichtung nach Anspruch 2, wobei die
Vorrichtung so angeordnet ist, dass der Wärmekon-
vektor mit einer Wärmequelle oder einer Kältequelle
verbunden werden kann.

4. Lufteinblasvorrichtung nach Anspruch 1, wobei die
Luftverteilungsplatte modular ist.

5. Lufteinblasvorrichtung nach Anspruch 1 oder 4, wo-
bei die Luftverteilungsplatte aus einem dünnen Me-
tall- oder Kunststoffbogen hergestellt ist.

6. Lufteinblasvorrichtung nach Anspruch 1, wobei die
U-förmigen Aussparungen entlang der ganzen Luft-
verteilungsplatte vorgesehen sind.

7. Lufteinblasvorrichtung nach einem der Ansprüche 1

oder 4-6, wobei die Luftverteilungsplatte aus einem
ausgestanzten Stahl- oder Kunststoffband (7) her-
gestellt ist.

8. Lufteinblasvorrichtung nach einem der vorgehenden
Ansprüche, weiter umfassend ein industrielles Netz
(13), das entlang der Luftverteilungsplatte angeord-
net ist, so dass die Zufuhrluft durch industrielle Netz
passieren muss ehe sie durch die Luftverteilungs-
platte passiert.

9. Lufteinblasvorrichtung nach einem der vorgehenden
Ansprüche, wobei die Vorrichtung aus einem Metall-
und/oder Kunststoffmaterial hergestellt ist.

Revendications

1. Dispositif de fixation d’injection d’air (1) avec un con-
vecteur de chaleur intégré (9), dans lequel de l’air
d’alimentation (2) atteint le convecteur de chaleur à
travers une plaque de distribution d’air (6) pour as-
surer une distribution d’air uniforme à travers le con-
vecteur de chaleur avant de quitter le dispositif de
fixation dans la pièce environnante, caractérisé en
ce que la plaque de distribution d’air est réglable, et
dans lequel des découpes en forme de U sont réa-
lisées le long des lattes de formation de plaque de
distribution d’air (8) qui peuvent être ouvertes indi-
viduellement plus ou moins.

2. Dispositif de fixation d’injection d’air selon la reven-
dication 1, dans lequel le dispositif de fixation est
agencé pour être actionné avec une convection for-
cée entraînée par l’air d’alimentation provenant d’un
système de ventilation.

3. Dispositif de fixation d’injection d’air selon la reven-
dication 2, dans lequel le dispositif de fixation est
agencé de telle sorte que le convecteur de chaleur
peut être connecté à une source de chaleur ou à une
source froide.

4. Dispositif de fixation d’injection d’air selon la reven-
dication 1, dans lequel la plaque de distribution d’air
est modulaire.

5. Dispositif de fixation d’injection d’air selon la reven-
dication 1 ou 4, dans lequel la plaque de distribution
d’air est constituée d’une fine feuille de métal ou de
plastique.

6. Dispositif de fixation d’injection d’air selon la reven-
dication 1, dans lequel les découpes en forme de U
sont réalisées le long de toute la plaque de distribu-
tion d’air.

7. Dispositif de fixation d’injection d’air selon l’une quel-
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conque des revendications 1 ou 4 à 6, dans lequel
la plaque de distribution d’air est constituée d’une
bande en acier ou en plastique découpée à l’empor-
te-pièce (7).

8. Dispositif de fixation d’injection d’air selon l’une quel-
conque des revendications précédentes, compre-
nant en outre un treillis industriel (13) placé le long
de la plaque de distribution d’air si bien que l’air d’ali-
mentation doit passer à travers le treillis industriel
avant de passer à travers la plaque de distribution
d’air.

9. Dispositif de fixation d’injection d’air selon l’une quel-
conque des revendications précédentes, dans le-
quel le dispositif de fixation est fait d’un métal et / ou
d’une matière plastique.
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