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(54) Heating device
(57)
),

- with a housing (4) having a first frame part (2) and a
second frame part (3), in which housing electric heating
elements (5) are arranged,

- wherein the heating elements (5) are held by an upper
longitudinal end in an upper seal (6) and by a lower lon-
gitudinal end in a lower seal (7),

- wherein the upper seal (6) has a number of
through-openings (9) corresponding to the number of
heating elements (5), in which the heating elements (5)
are respectively received in a sealed manner,

- wherein the first and the second frame part (2, 3) be-
tween the two seals (6, 7) delimit a permeable heating
chamber (11),

- wherein the upper seal (6) seals the heating chamber
(11) in afluid-tight/gas-tight manner againsta connection
chamber (12),

- wherein the upper seal (6) in the region of the
through-openings (9) lies with a continuous, rectangular
surface (13) tightly against the first frame part (2) and
with an identical surface (13) tightly against the second
frame part (3).

The presentinvention relates to a heating device
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Description

[0001] The present invention relates to a heating de-
vice, in particular for a vehicle air conditioning system.
[0002] Known heating devices with a housing having
a first frame part and a second frame part, in which at
least two, preferably even a plurality of, elongated heat-
ing elements are arranged, are to be found in almost
every modern air conditioning system and are therefore
generally known. Here, each heating element is held in
a shared upper seal by a respective upper longitudinal
end, whereas it is held by a respective lower longitudinal
end in an associated lower seal. Both the upper and the
lower seal are arranged or respectively clamped here at
two opposite sides between the two frame parts, wherein
to assist the installation and also the gas tightness be-
tween the seals and the frame parts, a lubricating/sealing
material is arranged. In order to be able to electrically
contact the electric heating elements with a voltage sup-
ply, the upper seal has a number of through-openings,
corresponding to the number of heating elements,
through which respectively an electrical connection of an
associated heating element is directed and in which the
heating elements are respectively received in a sealed
manner. The first and the second frame part have here
a permeable, in particular gas-permeable grid structure
between the two seals, and delimitin this region a heating
chamber. This heating chamber is sealed in a fluid-tight
and gas-tight manner via the upper seal with respect to
a connection chamber, in which the electrical connec-
tions of the heating elements are arranged.

[0003] A disadvantage in the heating devices known
from the prior art, however, is the comparatively laborious
installation thereof and the sealing of the connection
chamber, because in particular the upper seal is highly
fissured and therefore requires a laborious application of
lubricating/sealing material. The lubricating/sealing ma-
terial is, however, also absolutely necessary for facilitat-
ing the installation, because a comparatively great fric-
tional resistance exists between the frame parts and the
seals, so that an installation without using such a lubri-
cating/sealing material would not be possible. The lubri-
cating/sealing material therefore fulfils two functions.
[0004] The present invention is concerned with the
problem of indicating for a heating device of the generic
type an improved or at least an alternative embodiment,
which in particular increases the tightness and facilitates
the installation.

[0005] This problem is solved according to the inven-
tion by the subject matter of the independent claim 1.
Advantageous embodiments are the subject matter of
the dependent claims.

[0006] The present invention is based on the general
idea of constructing so as to be distinctly less fissured a
seal for sealing a heating chamber with respect to an
electrical connection chamber and for holding individual
electric heating elements, whereby the tightness is in-
creased and the application of a lubricating/sealing ma-
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terial is facilitated. The heating device according to the
invention, which can be used in particular for a vehicle
air conditioning system of a motor vehicle, has here in a
known manner afirst frame part and a second frame part,
which together form a housing, wherein in this housing
at least two elongated electric heating elements are ar-
ranged. The at least two heating elements are held here
respectively by an upper longitudinal end in an upper
seal and by a lower longitudinal end in an opposite lower
seal. The two seals, in turn, are arranged or respectively
clamped at two opposite sides between the two frame
parts. In order to both increase the sealing effect of the
seals and also to facilitate the installation of the heating
device, the lubricating/sealing material, for example
grease, is arranged between the seals and the frame
parts. Furthermore, the upper seal has a number of
through-openings corresponding to the number of heat-
ing elements, through which respectively electrical con-
nections of a respectively heating element are directed
and in which the heating elements are respectively re-
ceivedin a sealed manner. The lower seal seals the heat-
ing chamber in a liquid-tight and gas-tight manner to bot-
tom. In addition, both the first and the second frame part
have a permeable grid structure and thereby delimit an
in particular gas-permeable heating chamber between
the two seals. This heating chamber is sealed by the
upper seal in a fluid-tight and gas-tight manner against
the previously mentioned connection chamber, wherein
in this connection chamber the electrical connections of
the heating elements are arranged. According to the in-
vention, the upper seal now lies in the region of the
through-openings with a continuous, rectangular surface
tightly against the first frame part and with a likewise con-
tinuous, rectangular surface tightly against the second
frame part. These two continuous, rectangular surfaces
were highly segmented and fissured in conventional
heating devices known from the prior art, whereby a plu-
rality of differently aligned surfaces was present, which
had to be acted on laboriously and in particular also by
means of a large amount of lubricating/sealing material.
Through the highly fissured surfaces, a high risk with re-
spect to a gas leakage also existed. Through the rectan-
gular surfaces, continuous from one side to the other,
according to the invention therefore not only can the ac-
tion upon these surfaces with the necessary lubricat-
ing/sealing material be executed considerably more sim-
ply, but additionally also an increased tightness can be
achieved, because the continuous, rectangular surfaces
constitute a distinctly lower risk of a gas leakage. With
the upper seal constructed according to the invention,
owing to the reduced effort for applying the lubricat-
ing/sealing material in addition also the installation can
be distinctly facilitated.

[0007] Expediently, the lower seal has at least two re-
ceiving openings to receive the respective lower longitu-
dinal ends of the at least two heating elements, wherein
the lower seal in the region of the receiving openings lies
with two rectangular surfaces tightly against the first
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frame part and with two opposite rectangular surfaces
lies tightly against the second frame part. Compared with
lower seals known from the prior art therefore, in a similar
manner to with the upper seal, here also a hitherto highly
fissured surface can now be smoothed, whereby on the
one hand the sealing effect can be improved and on the
other hand the lubricating effort can be reduced.

[0008] In an advantageous further development of the
solution according to the invention, the heating elements
are constructed as PTC heating elements. PTC heating
elements are so-called posistors, which can conduct the
current better at low temperatures than at high temper-
atures. Their electrical resistance therefore increases
with increasing temperature. By means of such PTC
heating elements (Positive Temperature Coefficient), a
comparatively simple but nevertheless exact regulating
of a temperature can be achieved, wherein such PTC
heating elements are, moreover, able to be produced
comparatively economically and in almost any desired
geometric shape.

[0009] In an advantageous further development of the
solution according to the invention, the two frame parts
are made from plastic, in particular from PA6.6. Polya-
mide 6.6 is a partially crystalline polyamide with, howev-
er, better mechanical characteristics than PA6. PA6.6 is
distinguished in particular also by a heat distortion resist-
ance and a low water absorption, whereby it is predes-
tined for use in the region of a heating device of a vehicle
air conditioning system.

[0010] In a further advantageous embodiment of the
solution according to the invention, the two frame parts
are constructed as plastic injection moulded parts. The
production of such plastic injection moulded parts makes
it possible to produce these notonly at the highest quality,
but in addition also economically and, at the same time,
with low unit costs.

[0011] Expediently, the two seals are made from sili-
cone rubber. Silicone rubbers are materials able to be
transferred into the rubber elastic state, which contain
poly(organo)siloxanes which have accessible groups for
crosslinking reactions. Of course, such silicone rubbers
can also contain strengthening substances or respec-
tively fillers, the type and quantity of which distinctly in-
fluence the mechanical and chemical behaviour of the
silicone elastomers resulting through the crosslinking.
The production of the seals from such a silicone rubber
is possible in a comparatively cost-effective manner.
[0012] Further important features and advantages of
the invention will emerge from the subclaims, from the
drawings and from the associated figure description with
the aid of the drawings.

[0013] It shall be understood that the features men-
tioned above and to be further explained below are able
to be used not only in the respectively indicated combi-
nation, but also in other combinations or in isolation, with-
out departing from the scope of the present invention.
[0014] Preferred example embodiments of the inven-
tion are illustrated in the drawings and are explained in

10

15

20

25

30

35

40

45

50

55

further detail in the following description, wherein the
same reference numbers refer to identical or similar or
functionally identical components.

[0015] There are shown, respectively diagrammatical-

ly,

Fig. 1 aview onto an opened heating device accord-
ing to the invention,

Fig.2 aviewonto an upper sealin the heating device,

Fig. 3  anillustration of a first frame part of the heating
device,

Fig.4  an illustration of the second frame part of the
heating device,

Fig. 5 aperspective view of alower seal of the heating
device according to the invention.

[0016] According to Fig. 1, a heating device 1 accord-

ing to the invention, which can be used for example in a
vehicle air conditioning system 18 of a motor vehicle, has
a first frame part 2 (cf. also Fig. 3) which, with a second
frame part 3 not shown in Fig. 1 (cf. Fig. 4), forms a hous-
ing 4. In this housing 4 at least two elongated heating
elements 5, here even eight heating elements 5, are ar-
ranged, which can be embodied in particular as PTC
heating elements. The heating elements 5 are held here
by an upper longitudinal end in an upper seal 6 (cf. also
Fig. 2) and by a lower longitudinal end in a lower seal 7
(cf. Fig. 5). The two seals 6 and 7 are arranged here at
two opposite sides between the two frame parts 2, 3,
wherein to facilitate the assembly of the heating device
1 and to increase the sealing effect between the seals 6,
7 and the two frame parts 2, 3 a lubricating/sealing ma-
terial 8 is arranged.

[0017] Looking more closely at Fig. 2, it can be seen
that the upper seal 6 has a number of through-openings
9 corresponding to the number of heating elements 5,
through which respectively an electrical connection 10
of arespective heating element 5 is directed and in which
the heating elements 5 are respectively received in a
sealed manner. The first and the second frame part 2, 3
have a permeable grid structure here between the two
seals 6, 7, as can also be clearly seen in particular in
Figs. 3 and 4, and delimit a permeable heating chamber
11. Between the individual heating elements 5, of course
ribs or other heattransmission elements can be arranged
here for enlarging the surface and hence for improved
heattransfer. The upper seal 6 seals the heating chamber
11 here in a fluid-tight/gastight manner against the con-
nection chamber 12 (cf. Fig. 1) in which the electrical
connections 10 of the heating elements 5 are arranged.
Via the connection chamber 12 a connection takes place
to a control device, for example. By connecting the control
device not only the electric connection is made, but at
the same time also the through holes 9 are sealed in the
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upper seal 6. According to the invention, the upper seal
6 now lies in the region of the through-openings 9 with a
continuous, rectangular surface 13 tightly against the first
frame part 2 and with an opposite continuous, rectangular
surface 13 tightly against the second frame part 3.
[0018] Compared with heating devices known hitherto,
which have a highly fissured surface in the region of the
surface 13, with the upper seal 6 configured according
to the invention with a continuous rectangular surface
13, not only can the effort of lubricating or respectively
greasing be considerably reduced, but in addition also
the risk of a gas leakage can be considerably lessened.
[0019] On observing the lower seal 7, it can be seen
that the latter has at least two receiving openings 14 to
receive the respective lower longitudinal ends of the at
least two heating elements 5 (cf. Fig. 5), wherein here of
course the number of receiving openings 14 corresponds
to the number of heating elements 5. The lower seal 7
lies here in the region of the receiving openings 14 with
two rectangular surfaces 15 tightly against the first frame
part 2 and with two opposite rectangular surfaces 15 tight-
ly against the second frame part 3. The lower seal 7 is
also distinctly less highly fissured in the region of the
surfaces 15 than seals used hitherto in this region, where-
by also in this region the lubricating effort can be consid-
erably reduced and hence the installation can be distinct-
ly simplified, and in addition the risk of a gas leakage can
be minimized.

[0020] Observing again the upper seal 6 of Figs. 1 and
2, it can be seen that two projecting sealing pins 16 are
arranged thereon, which in an installed heating device 1
are clamped between the two frame parts 2, 3 and are
arranged parallel to the elongated heating elements 5.
The sealing pins 16 have respectively a cross-like cross-
section.

[0021] The two frame parts 2, 3 are preferably con-
structed as a plastic injection moulded part and, for ex-
ample, from a polyamide 6.6. The two seals 6, 7, on the
other hand, are preferably constructed from silicone rub-
ber.

[0022] ObservingFig. 4, it can be seen that the second
frame part 3 in the region of the upper seal 6 and the
lower seal 7 has respectively at least two sleeve-shaped
spacer elements 17, which project transversely to the
plane of the second frame part 3 and are connected with
one another via the two frame parts 2, 3.

[0023] Generally, with the new seals 6, 7 constructed
according to the invention, an effort for applying the lu-
bricating/sealing material 8 can be distinctly reduced and
hence the installation can be distinctly simplified, wherein
owing to the now distinctly enlarged and less highly fis-
sured surfaces 13, 15 in addition also the risk of an un-
desired gas leakage can be reduced. Such a gas leakage
is to be absolutely avoided in particular in the region of
the upper seal 6, because no moisture is to penetrate
into the electrical connection chamber 12, in order to pre-
vent a corrosion of the electrical connections 10.
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Claims

1. A heating device (1), in particular for a vehicle air
conditioning system (18),

- with a housing (4) having a first frame part (2)
and a second frame part (3), in which housing
at least two elongated electric heating elements
(5) are arranged,

- wherein the at least two heating elements (5)
are held by an upper longitudinal end in an upper
seal (6) and by alower longitudinal end in a lower
seal (7),

- wherein the two seals (6, 7) are arranged at
two opposite sides between the two frame parts
(2,3),

- wherein between the seals (6, 7) and the frame
parts (2, 3) a lubricating/sealing material (8) is
arranged,

- wherein the upper seal (6) has a number of
through-openings (9) corresponding to the
number of heating elements (5), through which
respectively an electrical connection (10) of a
respective heating element (5) is directed and
in which the heating elements (5) are respec-
tively received in a sealed manner,

- wherein the first and the second frame part (2,
3) have a permeable grid structure between the
two seals (6, 7) and delimit a permeable heating
chamber (11),

- wherein the upper seal (6) seals the heating
chamber (11) in a fluid-tight/gas-tight manner
against a connection chamber (12), in which the
electrical connections (10) of the heating ele-
ments (5) are arranged,

- wherein the upper seal (6) in the region of the
through-openings (9) lies with a continuous, rec-
tangular surface (13) tightly against the first
frame part (2) and with a continuous, rectangular
surface (13) tightly against the second frame
part (3).

2. The heating device according to claim 1,
characterized in that
the lowerseal (7) has anumber of receiving openings
(14) toreceive the respective lower longitudinal ends
of the heating elements (5) corresponding to the
number of heating elements (5).

3. The heating device according to claim 2,
characterized in that
the lower seal (7) in the region of the receiving open-
ings (14) lies with two rectangular surfaces (15) tight-
ly against the first frame part (2) and with two rec-
tangular surfaces (15) tightly against the second
frame part (3).

4. The heating device according to one of claims 1 to 3,
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characterized in that
the heating elements (5) are constructed as PTC
heating elements.

The heating device according to one of claims 1 to 4,
characterized in that

on the upper seal (6) two projecting sealing pins (16)
are arranged, which in an installed heating device
(1) are clamped between the two frame parts (2, 3)
and are arranged parallel to the elongated heating
elements (5).

The heating device according to claim 5,
characterized in that

the sealing pins (16) have respectively a cross-like
cross-section.

The heating device according to one of claims 1 to 6,
characterized in that

the two frame parts (2, 3) are constructed from plas-
tic, in particular from PA 6.6.

The heating device according to one of claims 1to 7,
characterized in that

the two frame parts (2, 3) are constructed as plastic
injection moulded parts.

The heating device according to one of claims 1 to 8,
characterized in that

the two seals (6, 7) are constructed from silicone
rubber.

The heating device according to one of claims 1to0 9,
characterized in that

the second frame part (3) in the region of the upper
seal (6) and of the lower seal (7) has respectively at
least two sleeve-shaped spacer elements (17),
which project transversely to the plane of the second
frame part (3) and are connected with one another
via the two frame parts (2, 3).

An air conditioning system (18) of a motor vehicle
with a heating device (1) according to one of claims
1to 10.
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