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(54) PTC HEATING ARRANGEMENT

(57) The invention relates to a PTC heating arrange-
ment (1) comprising at least one PTC module (2). The
at least one PTC module (2) has an elongated PTC heat-
ing element (3) and a rib structure (4) comprising a plu-
rality of ribs (16), which is arranged on the PTC heating
element (3) so as to transfer heat. The PTC heating el-
ement (3) thereby has a cuboid housing (5) and at least
one PTC thermistor (9), which is arranged in the housing
(5). The housing (5) has two opposite heat dissipating
walls (6), which are connected to one another by means
of two opposite side walls (7), and which extend in the
longitudinal direction (8) of the PTC heating element (3).
The at least one PTC thermistor (9) is secured in the

housing (5) on the inner side on the heat dissipating walls
(6) so as to transfer heat.

According to the invention, the PTC heating element
(3) is arranged at least area by area in an accommodating
space (12) of the rib structure (4) in its longitudinal direc-
tion (8). The rib structure (4) further surrounds the PTC
heating element (3) in the area of the accommodating
space (12) in the circumferential direction. The heat dis-
sipating walls (6) and the side walls (7) of the housing
(5) of the PTC heating element (3) are thereby secured
on the outer side in the area of the accommodating space
(12) on an inner surface (13) of the accommodating
space (12) so as to transfer heat.



EP 3 582 237 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention relates to a PTC heating arrange-
ment comprising at least one PTC module according to
the preamble of claim 1.
[0002] A PTC module (PTC: Positive Temperature Co-
efficient) typically has a plurality of thermistors of a ce-
ramic PTC thermistor, which are arranged between two
printed circuit boards in an electroconductive manner.
The printed circuit boards and the thermistors are typi-
cally arranged in a metallic housing so as to transfer heat
and are electrically insulated by it. If a voltage is applied
to the thermistors, the Ohmic resistance of the PTC ther-
mistors increases. The heat generated thereby in the
thermistors is then dissipated to a surrounding fluid - such
as air, for example - via the printed circuit boards and via
the housing. To intensify the heat dissipation, a rib struc-
ture, which enlarges a heat-dissipating surface of the
housing, is secured to the respective housing on both
sides. The rib structure is typically metallic and is adhered
to the metallic housing.
[0003] The quality of the housing and of the rib struc-
ture is significant for the heat-conducting contact in the
PTC module. If the rib structure or the housing are de-
formed during the production or during use, the heat-
conducting contact between the housing and the rib
structure cannot be ensured. The heat output of the PTC
module decreases accordingly.
[0004] It is thus the object of the invention to specify
an improved or at least an alternative embodiment for a
PTC heating arrangement of the generic type, in the case
of which the described disadvantages are overcome.
[0005] According to the invention, this object is solved
by means of the subject matter of independent claim 1.
Advantageous embodiments are the subject matter of
the dependent claims.
[0006] A generic PTC heating arrangement has at least
one PTC module. The at least one PTC module thereby
has an elongated PTC heating element and a rib structure
comprising a plurality of ribs, which is arranged on the
PTC heating element so as to transfer heat. The PTC
heating element has a cuboid housing and at least one
PTC thermistor, which is arranged in the housing. The
housing thereby has two opposite heat dissipating walls,
which are connected to one another by means of two
opposite side walls, and which extend in the longitudinal
direction of the PTC heating element. The at least one
PTC thermistor is thereby secured in the housing on the
inner side on the heat dissipating walls so as to transfer
heat. According to the invention, the PTC heating ele-
ment is arranged at least area by area in an accommo-
dating space of the rib structure in its longitudinal direc-
tion, and the rib structure surrounds the PTC heating el-
ement in the area of the accommodating space in the
circumferential direction. The heat dissipating walls and
the side walls of the housing of the PTC heating element
are further secured on the outer side in the area of the
accommodating space on an inner surface of the accom-

modating space so as to transfer heat.
[0007] In the PTC heating arrangement according to
the invention, the PTC heating element of the PTC mod-
ule is surrounded by the rib structure in the area of the
accommodating space, so that the heat-transferring con-
tact between the rib structure and the PTC heating ele-
ment can take place across a total outer surface of the
housing - thus across the heat dissipating walls and
across the side walls - in the area of the accommodating
space. In particular, the heat dissipation between the
PTC module and the surrounding fluid can thus be im-
proved and the heat output of the PTC heating arrange-
ment can thus be increased as well.
[0008] To improve the heat-transferring contact with
the outer surface of the housing of the PTC heating ele-
ment and the rib structure in the PTC module, provision
can advantageously be made for the housing of the PTC
heating element to be secured on the heat dissipating
walls and/or on the side walls in the area of the accom-
modating space to the inner surface of the accommodat-
ing space by means of a substance-to-substance bond,
preferably by means of adhesion. For this purpose, a
heat-conductive adhesive can be used, for example,
which supports a heat transfer between the housing of
the PTC heating element and the rib structure in the re-
spective PTC module. In the alternative or in addition,
provision can be made for the housing of the PTC heating
element to be mechanically clamped in the accommo-
dating space of the rib structure. The PTC heating ele-
ment can thereby in particular be secured in the rib struc-
ture in a secure manner and additional fastening or brac-
ing means, respectively, can be avoided. A stable heat-
transferring connection can further be attained between
the rib structure and the PTC heating element, so that
the production of the PTC heating arrangement can be
simplified, and the quality can be improved.
[0009] Provision can advantageously be made for the
accommodating space to penetrate the rib structure and
for the PTC heating element to protrude from the accom-
modating space of the rib structure on both sides in the
longitudinal direction. The PTC heating element in par-
ticular remains accessible from the outside on its longi-
tudinal ends in this way, for example for maintenance or
for electrically connecting to an external voltage source.
Provision can advantageously be made for the at least
one PTC thermistor of the PTC heating element to be
capable of being electrically connected to the outside by
means of a connection arrangement comprising contact
elements. The contact elements of the connection ar-
rangement can thereby protrude to the outside from the
housing of the PTC heating element and from the ac-
commodating space of the rib structure.
[0010] In an advantageous further development of the
PTC heating arrangement according to the invention,
provision can be made for the ribs of the rib structure to
protrude perpendicularly to the outside from the heat dis-
sipating walls and/or from the side walls of the housing
of the heating element. Hollow spaces, which are direct-
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ed perpendicular to the outside and which provide for an
inflow and outflow of the surrounding fluid all the way to
the housing of the PTC heating element, are created be-
tween the ribs of the rib structure in this way. The heat
output between the respective PTC module and the sur-
rounding fluid can be intensified in this way.
[0011] Provision can advantageously be made for the
accommodating space to be arranged at right angles to
the longitudinal direction of the PTC heating element in
the middle of the rib structure, so that a length of the ribs,
which protrude to the outside from the two heat dissipat-
ing walls, is identical and/or a length of the ribs, which
protrude to the outside from the two side walls, is identi-
cal. The heat dissipation to each of the heat dissipating
walls and/or to each of the side walls can be balanced in
this advantageous way. The at least one PTC thermistor,
which is secured in the respective PTC module, can in
particular heat evenly or can cool evenly by means of the
heat dissipation, respectively, and the heat output of the
respective PTC module can thus be increased as well.
[0012] Provision can advantageously be made for the
rib structure to be embodied in one piece. The rib struc-
ture can be formed by a shaped sheet metal part, which
is made of a single piece of sheet metal by means of
undulated or zig-zag-shaped forming. Due to its heat-
conducting properties, the one-piece rib structure made
of sheet metal provides for an even heat dissipation to
the surrounding fluid and the heat output of the PTC heat-
ing arrangement can be increased.
[0013] At least two PTC modules can be stacked
against one another in the PTC heating arrangement,
wherein the rib structures of the respective PTC modules
are secured to one another so as to transfer heat. Pro-
vision can additionally be made for the rib structures of
the PTC modules, which are stacked against one anoth-
er, to be connected via a support plate so as to transfer
heat, wherein an outer surface of the respective rib struc-
ture, which corresponds to the heat dissipating wall, is
secured to a connecting surface of the support plate so
as to transfer heat. A heat-transferring layer - for example
a heat-conducting film or a heat-conducting paste, can
further be arranged at least area by area between the
respective outer surface of the respective rib structure
and the connecting surface of the support plate.
[0014] In summary, the PTC heating element of the
PTC module is surrounded by the rib structure in the area
of the accommodating space in the PTC heating arrange-
ment according to the invention, wherein the heat dissi-
pation between the PTC module and the surrounding flu-
id is improved and the heat output of the PTC heating
arrangement can thus be increased as well.
[0015] Further important features and advantages of
the invention follow from the subclaims, from the draw-
ings, and from the corresponding figure description by
means of the drawings.
[0016] It goes without saying that the above-mentioned
features and the features, which will be described below,
cannot only be used in the respective specified combi-

nation, but also in other combinations or alone, without
leaving the scope of the present invention.
[0017] Preferred exemplary embodiments of the inven-
tion are illustrated in the drawings and will be described
in more detail in the description below, whereby identical
reference numerals refer to identical or similar or func-
tionally identical components.
[0018] In each case schematically

Fig. 1 shows a partial sectional view of a PTC heating
arrangement according to the invention com-
prising two PTC modules;

Fig. 2 shows a side view of the PTC heating arrange-
ment shown in Fig. 1;

Fig. 3 shows a view of a rib structure in the PTC heat-
ing arrangement shown in Fig. 1;

Fig. 4 shows a view of the PTC heating arrangement
shown in Fig. 1.

[0019] Fig. 1 and Fig. 4 show views of a PTC heating
arrangement 1 according to the invention. The PTC heat-
ing arrangement 1 thereby has two PTC modules 2,
which are stacked against one another. Fig. 1 shows one
of the PTC modules 2 in section. The respective PTC
module 2 thereby has a PTC heating element 3 and a rib
structure 4, which is secured to the respective PTC heat-
ing element 3 so as to transfer heat. The PTC heating
element 3 has a cuboid housing 5 comprising two oppo-
site heat dissipating walls 6, which are connected to one
another by means of two opposite side walls 7. The heat
dissipating walls 6 and the side walls 7 thereby extend
in the longitudinal direction 8 of the PTC heating element
3. At least one PTC thermistor 9 - in this exemplary em-
bodiment five PTC thermistors 9 - are arranged next to
one another and are connected to one another and are
electrically connected to the outside by means of the con-
tact plates 10 in the respective housing 5. An insulating
plate 11 electrically insulates the respective PTC ther-
mistor 9 and the contact plate 10 from the respective heat
dissipating wall 6 of the housing 5. The insulating plate
11 is advantageously made of a heat-conducting material
and provides for a heat-transferring contact of the re-
spective PTC thermistor 9 and the respective contact
plate 10 with the housing 5, so that the heat generated
in the respective PTC thermistor 9 can be guided into the
rib structure 4 via the respective contact plate 10, the
respective insulating plate 11, and the heat dissipating
wall 6 of the housing 5.
[0020] For this purpose, the respective PTC heating
element 3 is arranged area by area in an accommodating
space 12 of the respective rib structure 4 in the longitu-
dinal direction 8 and the respective rib structure 4 sur-
rounds the respective PTC heating element 3 in the area
of the accommodating space 12 in the circumferential
direction. The heat dissipating walls 6 and the side walls
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7 of the housing 5 of the PTC heating element 3 are
secured to an inner surface 13 of the accommodating
space 12 so as to transfer heat on the outer side in the
area of the accommodating space 12, as can be seen in
particular in Fig. 2. In this exemplary embodiment, the
housing 5 of the PTC heating element 3 is mechanically
clamped in the accommodating space 12 of the rib struc-
ture 4 and the PTC heating element 3 penetrates the
accommodating space 12 of the rib structure 4. The con-
tact plates 10 of the PTC heating element 3 and thus the
PTC heating element 3 can be electrically connected to
an external voltage source by means of a connection
arrangement 14 comprising contact element 15. The con-
tact elements 15 of the connection arrangement 14 are
connected to the respective contact plates 10 in an elec-
troconductive manner and protrude to the outside from
the housing 5 of the PTC heating element 3 and from the
accommodating space 12 of the rib structure 4, so that
the electrical connecting is simplified.
[0021] The respective rib structure 4 - as can in partic-
ular be seen in Fig. 3 - has a plurality of ribs 16 and can
be made in one piece, for example as a shaped sheet
metal part. The ribs 16 of the rib structure 4 thereby pro-
trude perpendicularly to the outside from the heat dissi-
pating walls 6 and from the side walls 7 of the housing 5
of the PTC heating element 3, so that the surrounding
fluid between the individual ribs 16 can be guided all the
way to the housing 5 of the PTC heating element. The
heat output between the respective PTC module 2 and
the surrounding fluid can thus in particular be intensified.
The accommodating space 12 is further arranged at right
angles to the longitudinal direction 8 of the PTC heating
element 3 in the middle of the rib structure 4 - as can in
particular be seen in Fig. 2. A length of the ribs 16, which
protrude to the outside from the two heat dissipating walls
6, and a length of the ribs 16, which protrude to the outside
from the two side walls 7, are thereby identical. The heat
dissipation at the heat dissipating walls 6 and at the side
walls 7 can thus be balanced and the PTC thermistors 9
can heat evenly or can cool evenly, respectively, by
means of the heat dissipation. The heat output of the
PTC heating arrangement can thus in particular be in-
creased.
[0022] In the PTC heating arrangement 1 shown here,
the two PTC modules 2 are stacked against one another
and are connected to one another via a support plate 17
so as to transfer heat. An outer surface 18 of the respec-
tive rib structure 4, which corresponds to the heat dissi-
pating wall 6, is thereby secured to a connecting surface
19 of the support plate 17 so as to transfer heat. In this
exemplary embodiment, two PTC modules 2 are stacked
against one another in the PTC heating arrangement 1.
[0023] On principle, more than two PTC modules 2 can
also be stacked to form the PTC heating arrangement 1.
[0024] In the PTC heating arrangement 1 according to
the invention, the PTC heating element 3 of the PTC mod-
ule 2 is surrounded by the rib structure 4 and the heat
dissipation between the respective PTC module 2 and

the surrounding fluid is improved. The heat output of the
PTC heating arrangement 1 is also increased according-
ly. A stable heat-transferring connection is further at-
tained between the rib structure 4 and the PTC heating
element 3, so that the production can be simplified and
the quality of the PTC heating arrangement 1 can be
improved.

Claims

1. A PTC heating arrangement (1) comprising at least
one PTC module (2),

- wherein the at least one PTC module (2) has
an elongated PTC heating element (3) and a rib
structure (4) comprising a plurality of ribs (16),
which is arranged on the PTC heating element
(3) so as to transfer heat,
- wherein the PTC heating element (3) has a
cuboid housing (5) and at least one PTC ther-
mistor (9), which is arranged in the housing (5),
- wherein the housing (5) has two opposite heat
dissipating walls (6), which are connected to one
another by means of two opposite side walls (7),
and which extend in the longitudinal direction (8)
of the PTC heating element (3), and
- wherein the at least one PTC thermistor (9) is
secured in the housing (5) on the inner side on
the heat dissipating walls (6) so as to transfer
heat,

characterized in

- that the PTC heating element (3) is arranged
at least area by area in an accommodating
space (12) of the rib structure (4) in its longitu-
dinal direction (8), and the rib structure (4) sur-
rounds the PTC heating element (3) in the area
of the accommodating space (12) in the circum-
ferential direction, and
- that the heat dissipating walls (6) and the side
walls (7) of the housing (5) of the PTC heating
element (3) are secured on the outer side in the
area of the accommodating space (12) on an
inner surface (13) of the accommodating space
(12) so as to transfer heat.

2. The PTC heating arrangement according to claim 1,
characterized in
that the housing (5) of the PTC heating element (3)
is secured on the heat dissipating walls (6) and/or
on the side walls (7) in the area of the accommodat-
ing space (12) to the inner surface (13) of the ac-
commodating space (12) by means of a substance-
to-substance bond, preferably by means of adhe-
sion.
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3. The PTC heating arrangement according to claim 1
or 2,
characterized in
that the housing (5) of the PTC heating element (3)
is mechanically clamped in the accommodating
space (12) of the rib structure (4).

4. The PTC heating arrangement according to one of
the preceding claims,
characterized in
that the accommodating space (12) penetrates the
rib structure (4) and the PTC heating element (3)
protrudes from the accommodating space (12) of the
rib structure (4) on both sides in the longitudinal di-
rection (8).

5. The PTC heating arrangement according to one of
the preceding claims,
characterized in
that the ribs (16) of the rib structure (4) protrude per-
pendicularly to the outside from the heat dissipating
walls (6) and/or from the side walls (7) of the housing
(5) of the PTC heating element (3).

6. The PTC heating arrangement according to one of
the preceding claims,
characterized in
that the accommodating space (12) is arranged at
right angles to the longitudinal direction (8) of the
PTC heating element (3) in the middle of the rib struc-
ture (4), so that a length of the ribs (16), which pro-
trude to the outside from the two heat dissipating
walls (6), is identical and/or a length of the ribs (16),
which protrude to the outside from the two side walls
(7), is identical.

7. The PTC heating arrangement according to one of
the preceding claims,
characterized in
that the rib structure (4) is embodied in one piece.

8. The PTC heating arrangement according to claim 7,
characterized in
that the rib structure (4) is formed by a shaped sheet
metal part, which is made of a single piece of sheet
metal by means of undulated or zig-zag-shaped
forming.

9. The PTC heating arrangement according to one of
the preceding claims,
characterized in
that at least two PTC modules (2) of the PTC heating
arrangement (1) are stacked against one another,
wherein the rib structures (4) of the respective PTC
modules (2) are secured to one another so as to
transfer heat.

10. The PTC heating arrangement according to claim 9,

characterized in
that the rib structures (4) of the PTC modules (2),
which are stacked against one another, are connect-
ed via a support plate (17) so as to transfer heat,
wherein an outer surface (18) of the respective rib
structure (4), which corresponds to the heat dissi-
pating wall (6), is secured to a connecting surface
(19) of the support plate (17) so as to transfer heat.

11. The PTC heating arrangement according to one of
the preceding claims,
characterized in

- that the at least one PTC thermistor (9) of the
PTC heating element (3) is capable of being
electrically connected to the outside by means
of a connection arrangement (14) comprising
contact elements (15), and
- that the contact elements (15) of the connec-
tion arrangement (14) protrude to the outside
from the housing (5) of the PTC heating element
(3) and from the accommodating space (12) of
the rib structure (4).
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