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(54) SEPARATING PLATE

(67)  The present invention relates to a separating
plate (4) configured to separate a first stack of heat ex-
changer plates (5) from a second stack of heat exchanger
plates (7), wherein the separating plate (4) comprises a
planar direction and a thickness direction, wherein the
separating plate (4) comprises a fluidic recess (15).

The underlying problem is to provide a separating
plate (4) which is easy to assemble.

This problem is solved by a separating plate (4)
which comprises at least one positioning geometry 16
which is configured to position the separating plate (4)
relative to a heat exchanger plate (6, 8).
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Description

[0001] The present invention relates to a separating
plate which is configured to separate a first stack of heat
exchanger plates from a second stack of heat exchanger
plates, wherein the separating plate comprises a planar
direction and a thickness direction, wherein the separat-
ing plate comprises a fluidic recess.

[0002] Further, this invention relates to a heat ex-
changer comprising a first stack of heat exchanger plates
and a second stack of heat exchanger plates.

[0003] EP 3 385 653 B1 describes a heat exchanger
comprising a top plate and a bottom plate as well as a
plurality of structured plates arranged between the top
plate and the bottom plate, wherein adjacent structured
plates cooperate in form of primary fluid channels and
secondary fluid channels between neighbouring struc-
tured plates, wherein the heat exchanger comprises at
least two stacks of structured plates, wherein the struc-
tured plates form different primary fluid channels and sec-
ondary fluid channels. Between the pair of adjacent
stacks of structured plates, a structureless separated
plate is arranged, wherein the atleast one transition plate
is arranged on one side of the structureless separating
plate.

[0004] The above-described separating plate sepa-
rates a first stack of heat exchanger plates from a second
stack of heat exchanger plates. The first stack of heat
exchanger plates is formed to comprise a first and a sec-
ond fluidic channel, while the second stack of heat ex-
changer plates is formed to comprise a third and fourth
fluidic channel. The second and third fluidic channels are
connected through the fluidic recess of the separating
plate. Thus, fluids transferred through the first and fourth
fluidic channels can be heated or cooled by a fluid trans-
ferred through the second and third fluidic channel.
[0005] The planar direction is oriented perpendicular
to the thickness direction of the separating plate, wherein
the thickness direction is oriented pointing from planar
face to the other planar face.

[0006] The problem underlying this invention is to pro-
vide a separating plate which allows an easy assembly.
[0007] This problem is solved by the features of claims
1and 9.

[0008] The separating plate comprises atleast one po-
sitioning geometry, which is configured to position the
separating plate relative to a heat exchanger plate. The
at least one positioning geometry allows an easy posi-
tioning of the separating plate for at least one neighbour-
ing heat exchanger plates of the first and/or second
stacks. The at least one positioning geometry is config-
ured to match an equivalent positioning geometry of a
respective heat exchanger plate forming the first stack
of heat exchanger plates and/or the second stack of heat
exchanger plates, for example. Thus, the positioning ge-
ometries of the first stack of heat exchanger plates and/or
the second stack of heat exchanger plates and the sep-
arating plate interact with each other during the mounting
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process, allowing an easy assembly.

[0009] In an embodiment, the at least one positioning
geometry has a protrusion configured to interact with an
indentation of the heat exchanger plate. For example,
the at least one positioning geometry protrudes in the
thickness direction of the separating plate. Further, for
example, the at least one positioning geometry is adapt-
ed to match an indentation of the heat exchanger plate.
This allows an easy assembly of the separating plate,
since the at least one positioning geometry and the in-
dentation are able to interlock with each other such that
a relative movement perpendicular to a thickness direc-
tion is limited respectively restricted.

[0010] In an embodiment, the at least one positioning
geometry comprises a notch, which is recessed relative
to an edge of the separating plate. For example, the notch
can be recessed in the planar direction inwards to the
separating plate forming a recess or alike. This notch
allows an easy handling of the separating plate during
the mounting operations. Further, the notch allows an
easy visual inspection of a correct assembly. Further-
more, the notch allows a fluidic path in an assembled
heat exchanger, wherein fluid can pass through the
notch, allowing an easy visual inspection of leakages of
the heat exchanger.

[0011] In an embodiment, at least one positioning ge-
ometry is arranged on a first edge of the separating plate
while another positioning geometry is arranged on a sec-
ond edge of the separating plate, wherein the first and
second edges are arranged opposing to each other. For
example, the at least one and another positioning geom-
etry can be formed symmetrically. Furthermore, the at
least two positioning geometries of the first and second
edge of the separating plate allow a good positioning,
since two positioning geometries result in a distinct po-
sitioning with regard to a plate arrangement.

[0012] In a preferred embodiment the at least one po-
sitioning geometry is a first positioning geometry config-
ured to position the separating plate relative to afirst heat
exchanger plate, wherein the separating plate comprises
at least a second positioning geometry configured to po-
sition a second heat exchanger plate relative to the sep-
arating plate. The first heat exchanger plate is part of the
first stack of the heat exchanger plates, while the second
heat exchanger plate is part of the second stack of heat
exchanger plates. Using the first positioning geometry
and the second positioning geometry allows an easy po-
sitioning of the separating plate relative to the respective
heat exchanger plates.

[0013] Inan embodiment, the at least one second po-
sitioning geometry comprises at least one indentation
and/or protrusion. For example, the second positioning
geometry might comprise one indentation. In another ex-
ample, the at least one second positioning geometry
might comprise a combination of indentations and pro-
trusions. In either case, the indentation and/or protrusion
are formed in the thickness direction of the separating
plate. This indentation and/or protrusion arrangement
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can be configured according to a matching geometry of
the second heat exchanger plate. This allows an easy
installation of the separating plate respectively the sec-
ond heat exchanger plate relative to the separating plate.
[0014] In an embodiment, the at least one indentation
and/or protrusion of the at least one second position ge-
ometry is annular. An annular indentation and/or protru-
sion results in a rigid separating plate, which is easy to
handle. The annular indentation and/or protrusion can
also be formed in a circular manner. This allows an easy
assembly of the separating plate relatively to the second
heat exchanger plate.

[0015] In an embodiment, the at least one second po-
sitioning geometry is configured to interact with a second
type of heat exchanger plate, wherein the second type
of heat exchanger plate is different from the first type of
heat exchanger plate. The adaption of the second posi-
tioning geometry allows an easy positioning of the sep-
arating plate relatively to a second type of heat exchanger
plate which is configured to be arranged next to the sep-
arating plate. This allows that different types of heat ex-
changers, for example single wall and double wall heat
exchangers, can be arranged next to each other being
separated by the separating plate, while the different
types of heat exchangers share one fluid channel each.
Thus, a single wall heat exchanger stack and a double
wall heat exchanger stack can be connected using a sep-
arating plate according to the present invention. For ex-
ample, in a double wall heat exchanger stack, both fluidic
channels are separated by two walls, while in a single
wall heat exchanger stack, both fluidic channels are sep-
arated by only one heat exchanger plate. This allows a
good flexibility of configuring a heat exchanger since dif-
ferent heat exchanger plates can be connected using a
separating plate. Alternatively, the first type of heat ex-
changer plates and the second type of heat exchanger
plates might be structured differently or being formed of
different materials.

[0016] Furthermore, the above problem is solved by a
heat exchanger comprising a first stack of heat exchang-
er plates in the second stack of heat exchanger plates
wherein a separated plate according to any of claims 1
to 8 is arranged between the two stacks.

[0017] In the following the present invention is de-
scribed in combination with the drawings. Herein shows:

Fig. 1  a schematic drawing of fluid channels of the
heat exchanger;

Fig. 2 a schematic close-up of the separating plate,
first heat exchanger plate and second heat ex-
changer plate;

Fig. 3  aschematic view of the separating plate;

Fig. 4 aschematic side view of a heat exchanger;

Fig. 5 aschematic top view of a heat exchanger.
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[0018] Fig. 1 shows an explosion view of a heat ex-
changer 1 having a top plate 2 and a bottom plate 3 and
a separating plate 4. Between the top plate 2 and the
separating plate 4 a first stack 5 of first heat exchanger
plates 6 are arranged. Between the separating plate 4
and the bottom plate 3 a second stack 7 of second heat
exchanger plates 8 are located. The top plate 2 compris-
es a first inlet 9, a second inlet 10 and a second outlet
12. The bottom plate 3 comprises a first outlet 11, a third
inlet 13 and a third outlet 14. The first inlet 9 of the top
plate 2 is connected through a fluidic recess 15 of the
separating plate 4 to the first outlet 11 of the bottom plate
3. Afirst fluidic channel is formed from the first inlet 9 to
the first outlet 11, wherein this fluidic channel is formed
within the first stack 5 and within the second stack 7.The
second inlet 10 and the second outlet 12 of the top plate
2 form a second fluidic circuit, which is arranged within
the first stack 5. Within the second stack 7, there is a
third fluidic channel, wherein fluid is introduced through
the third inlet 13 and outlet through the third outlet 14.
[0019] Fig. 2 shows a schematic view of the first heat
exchanger plate 6, the separating plate 4 and the second
heatexchanger plate 8. The separating plate 4 comprises
a first positioning geometry 16 which comprises a notch
17 and a protrusion 18. The protrusion 18 is configured
to interactwith an indentation 19 of the first heat exchang-
er plate 6. The notch 17 is recessed in a planar direction
towards a middle of the separating plate 4. The planar
direction is perpendicular to a thickness direction. The
protrusion 18 and indentation 19 are formed in the thick-
ness direction of the separating plate 4. The first posi-
tioning geometry 16 of the separating plate is configured
to match the indentation 19 of the first heat exchanger
plate in an assembled manner. The separating plate 4
comprises further a second positioning geometry 20
which comprises a circular protrusion 21 and an annular
indentation 22. The second positioning geometry 20 is
configured to interact with a corresponding matching ge-
ometry 23 of the second heat exchanger plate 8. The
above-described geometries of the separating plate 4,
the first heat exchanger plate 6 and the second heat ex-
changer plate 8 are arranged in a first end section of the
respective plates. In a second end section opposite to
the first end section of the respective plates 4, 6, 8 the
above-described geometries are duplicated in a symmet-
rical manner.

[0020] Fig. 3 depicts the separating plate 4 by itself.
The separating plate 4 comprises two first positioning
geometries 16, two second positioning geometries 20
and a fluidic recess 15. The first positioning geometries
16 are arranged on outer edges of the separating plate
4, wherein the edges are arranged opposing to each oth-
er. The second positioning geometries 20 are arranged
in different end areas of the separating plate 4. Each of
the positioning geometries 16,20 are adapted to match
the position of corresponding geometries of the first
and/or second heat exchanger plates 6, 8.

[0021] Fig. 4 depicts a heat exchanger 1 having the
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top plate 2 and the bottom plate 3, wherein between the
top plate 2 and the bottom plate 3 the first stack 5 of first
heat exchanger plates 5, the separating plate 4 and the
second stack 7 of second heat exchanger plates 8 are
arranged. The heatexchanger 1 comprises several inlets
and outlets, wherein Fig. 4 shows the first inlet 9, the
second inlet 10, the first outlet 11 and the third outlet 14.
The first inlet 9 and the second inlet 10 are arranged on
the top plate 2, wherein the top plate 2 comprises the in
Fig. 4 not depicted second outlet 12. The bottom plate 3
comprises the first outlet 11, the third outlet 14 and an in
Fig. 4 not depicted third inlet 13. The first stack 5is formed
of multiple first heat exchanger plates 5, wherein the first
stack 5 is a single wall heat exchanger stack or a double
wall heat exchanger stack. The second stack 7 is formed
of multiple second heat exchanger plates 8, wherein the
second stack 7 is a single wall or a double wall heat ex-
changer.

[0022] Fig. 5 shows a schematic top view of the heat
exchanger 1 showing the top plate 2. The top plate 2
comprises the first inlet 9, the second inlet 10 and the
second outlet 12.

[0023] The notch 17 is formed, such that it is recessed
towards a middle section of the separating plate 4. In an
assembled manner, this arrangement allows a visual in-
spection if the heat exchanger is assembled correctly.
Furthermore, in an assembled manner leakage can be
detected through the notch 17.

[0024] The second positioning geometries 20 are
formed in an annular form. Alternatively, different forms
e.g. elliptical shapes, rectangular shapes, triangular
shapes or alike are also possible.

[0025] Thefirst heat exchanger plate 6 and the second
heat exchanger plate 8 can be formed differently from
each other such that the first heat exchanger stack 5 and
the second heat exchanger stack 7 are also formed dif-
ferently. For example, the first heat exchanger stack 5
might be formed to be a double wall heat exchanger
stack, wherein fluidic channels are separated by only one
wall respectively plate, wherein the second heat ex-
changer stack 7 might be formed as a single wall heat
exchanger stack, wherein the fluidic channels are sepa-
rated from each other by two walls respectively plates.
Thus, the heat exchanger might be formed to be built by
two different types of heat exchangers wherein both heat
exchanger stacks share one fluidic channel.

[0026] A first fluidic channel is arranged within the first
heat exchanger stack 5 and the second heat exchanger
stack 7. The first fluidic channel enters the heat exchang-
er 1 through the first inlet 9 passes through the fluidic
recess 15 and exits the heat exchanger 1 through the
first outlet 11. A second fluidic channel is arranged within
the first stack 5, enters the heat exchanger 1 through the
second inlet 10 and exits the heat exchanger 1 through
the second outlet 12. A third fluidic channel is arranged
within the second stack 7, enters the heat exchanger 1
through the third inlet 13 and exits the heat exchanger 1
through the third outlet 14.
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Reference numbers

[0027]

Heat exchanger

Top plate

Bottom plate

Separating plate

First stack

First heat exchanger plates
Second stack

Second heat exchanger plates
Firstinlet

10  Second inlet

11 First outlet

12 Second outlet

13  Third outlet

14 Third Inlet

15  Fluidic recess

16  First positioning geometry
17  Notch

18  Protrusion

19  Indentation

20  Second positioning geometry
21 Indentation

22 Protrusion

23  Matching geometry
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Claims

1. Separating plate (4) configured to separate a first
stack of heat exchanger plates (5) from a second
stack of heat exchanger plates (7), wherein the sep-
arating plate comprises a planar direction and a
thickness direction, wherein the separating plate (4)
comprises a fluidic recess (15), characterized in
that the separating plate (4) comprises at least one
positioning geometry (16) configured to position the
separating plate (4) relative to a heat exchanger
plate.

2. Separating plate (4) according to claim 1, charac-
terized in that the at least one positioning geometry
(16) is a protrusion (18) configured to interact with
an indentation of a heat exchanger plate (6).

3. Separating plate according to claim 1 or 2, charac-
terized in that the at least one positioning geometry
(16) comprises a notch (17), which is recessed rel-
ative to an edge of the separating plate (4).

4. Separating plate according to any of claims 1 to 3,
characterized in that at least one positioning ge-
ometry (16) is arranged on a first edge of the sepa-
rating plate (4) while at least another positioning ge-
ometry is arranged on a second edge of the sepa-
rating plate (4), wherein the first and second edges
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are arranged opposing to each other.

Separating plate according to any of claims 1 to 4,
characterized in that the at least positioning geom-
etry (16) is a first positioning geometry (16) config- %
ured to position the separating plate (4) relative to a
first heat exchanger plate, wherein the separating
plate (4) comprises at least a second positioning ge-
ometry (20) configured to position a second heat ex-
changer plate (8) relative to the separating plate (4). 10

Separating plate (4) according to claim 5, charac-
terized in that the at least one second positioning
geometry (20) comprises at least one indentation
(22) and/or protrusion (21). 15

Separating plate according to claim 6, character-
ized in that the at least one indentation (22) and/or
protrusion (21) of the at least one second positioning
geometry (20) is annular. 20

Separating plate according to any of claims 5 to 7,
characterized in that the at least one second posi-
tioning geometry (20) is configured to interact with a
second type of heat exchanger plate (8), whereinthe 25
second type of heat exchanger plate (8) is different
from the first type of heat exchanger plate (6).

Heat exchanger (1) comprising a first stack (5) of
heat exchanger plates (6) and a second stack (7) of 30
heat exchanger plates (8), characterized in that a

separator plate (4) according to any of claims 1to 8
is arranged between the two stacks (5, 7).
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