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GASKET

(57) A heat exchanger plate (2) is described com-
prising an edge (11), a groove (12) running along the
edge (11), and a corrugated area (13) having crests (14,
20) and troughs (15) between the groove (12) and the
edge (11), wherein crests (14, 20) run perpendicular to
the edge (11).

Mounting a plate-type heat exchanger should be fa-
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HEAT EXCHANGER PLATE AND COMBINATION OF A HEAT EXCHANGER PLATE AND A

cilitated.

To this end the corrugated area (13) comprises at
least two of three different sections (16-18), wherein in
the first section (16) adjacent crests (14) are connected
by a first connecting wall (19), in a second section (17)
a space between the crest (14) is open to the groove (12)
and a third section (18) forms a click-on tap position.
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Description

[0001] The present invention relates to a heat ex-
changer plate comprising an edge, a groove running
along the edge, and a corrugated area having crests and
troughs between the groove and the edge, wherein crests
run perpendicular to the edge.

[0002] The invention is in particular used for a high-
pressure gasket heat exchanger having a stack of such
heat exchanger plates, wherein a gasket is arranged be-
tween two adjacent plates. The corrugated area along
the edge forms contact points to the neighbouring plates
and at the same time a supporting wall for the gasket.
[0003] For mounting the heat exchanger the gasket
has to be positionedin the groove and the heat exchanger
plates have to be positioned one above the other. This
can be complicated and requires some skill of a worker,
since there is the risk that the gasket leaves the position
in the groove when the heat exchanger plates are moved
to the stack position.

[0004] The objectofthe invention is to facilitate mount-
ing of a plate-type heat exchanger.

[0005] Thisobjectissolved withaheatexchangerplate
as described at the outset, in that the corrugated area
comprises atleasttwo of three different sections, wherein
in a first section adjacent crests are connected by a first
connecting wall, in a second section at least one crest is
flanked at both sides by a space between the crests that
is open to the groove.

[0006] Inanembodimentthe heatexchanger plate fur-
ther comprises a third section that form a click-on tap
position.

[0007] The first connecting wall squeezes the gasket
and keeps it in place by friction. The first connecting wall
further assists in making the heat exchanger plate rigid
and strong to support high-pressures. The second sec-
tion comprises a space or a plurality of spaces which are
open to the groove. Here the material of the compressed
gasket is allowed to move into the open spaces assisting
in keeping the gasket in position. The third section is pro-
vided to position a click-on tap in order to secure the
gasket in the groove.

[0008] In an embodiment of the invention the corrugat-
ed area comprises the first section, the second section,
and the third section. In this case all three different pos-
sibilities are used.

[0009] In an embodiment of the invention a bottom of
the troughs is coplanar with a bottom of the groove. This
is in particular useful in the region of the second section
since the gasket has not to be moved over a step which
is positive for the lifetime of the gasket and for the tight-
ness of the heat exchanger.

[0010] In an embodiment of the invention the first sec-
tion comprises at least three crests. In other words, the
first connecting wall extends at least over two troughs.
The squeezing area of the gasket is quite large and the
stiffness of the heat exchanger plate in this area is in-
creased.

10

15

20

25

30

35

40

45

50

55

[0011] Inanembodimentofthe invention in the second
section the space between the crests is open to the edge.
The space into which the gasket can move is preferably
not limited in a direction towards the edge.

[0012] In an embodiment of the invention in the third
section the crests are shorter than in the first section or
the second section. Accordingly, there remains a space
between the crests in the third section and the groove
which can be used for parts of the click-on tap.

[0013] In an embodiment of the invention in the third
section the crests are connected by a second connecting
wall, wherein the second connecting wall has a height
smaller than the height of the crests. The second con-
necting wall has basically the same advantages as the
first selecting wall, i.e. it can squeeze the gasket and it
can enhance the stiffness and rigidity of the plate to sup-
port high pressures. Furthermore, it can be used as a
mounting means for the click-on tap.

[0014] Inanembodimentofthe invention aclick-on tap
is positioned in the third section, wherein the click-on tap
comprises afirst portion reaching into a distance between
crests and a second portion reaching under a crest. Such
an embodiment secures the click-on tap in a direction
perpendicular to a plane of the heat exchanger plate.
[0015] In an embodiment of the invention the click-on
tap comprises a third portion reachingin a space between
a crest and the groove. This is possible, because the
crests in the third section are shorter than the crests in
the first section and/or the second section are. The third
portion of the click-on tap can be used to secure the tap
in a direction parallel to the plane of the heat exchanger
plate.

[0016] Inan embodiment of the invention the third por-
tion is positioned over the second connecting wall. It is
thus held by the crests in the third section.

[0017] The invention relates in a second aspect to a
combination of the heat exchanger plate as described
above and a gasket wherein the gasket has a volume
that is larger than a volume of the groove.

[0018] The volume of the gasket can slightly be larger
than that of the groove, for example, by 20 to 25 %. When
the gasket is mounted in the groove, it is squeezed, in
particular by the first connecting wall, so that it is kept
tight in the groove.

[0019] A preferred embodiment of the invention will
now be described in more detail with reference to the
drawing, wherein:

Fig. 1 showsaside view of a plate-type heat exchang-
er with stacked heat exchanger plates,

Fig.2 shows four heat exchanger plates stacked on
top of each other,

Fig. 3 shows an edge region of a heat exchanger
plate,

Fig.4 shows a deformed gasket material in a groove,
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and

Fig. 5 shows click-on taps in an edge region of the
heat exchanger plate.

[0020] Fig. 1 shows schematically a side view of a

plate-type heat exchanger 1 having a number of heat
exchanger plates 2 squeezed between a bottom plate 3
and a top plate 4. Openings 5, 6 are provided to form
access of fluid to flow paths formed between the plates
2. In addition, there are two further openings 7, 8 which
are visible in Fig. 2 only. The first openings 5, 6 can be
used for a fluid flowing through the primary side of the
heat exchanger 1 and the second openings 7, 8 can be
used for a fluid flowing through the secondary side of the
heat exchanger 1.

[0021] Each heat exchanger plate 2 is provided with a
gasket 9. The arrangement of gaskets is shown in Fig.
2. In the heat exchanger plate 2 which is fully visible in
Fig. 2 the gasket 9 allows a flow from the first opening 5
to the second opening 6, i.e. through the primary side of
the heat exchanger 1. The next heat exchanger plate 2
has a slightly different path of the sealing 9. Here, the
openings 5, 6 are sealed against the interior and (not
visible) a flow path is established between the openings
7,8, i.e. through the secondary side of the heat exchang-
er.

[0022] Fig. 3 shows an edge area 10 of the heat ex-
changer plates 2. It is not necessary that the edge area
10 surrounds completely the heat exchanger plate 2. In
most cases it is sufficient that the edge area extends
along an edge connecting the openings 5, 6 or along an
edge connecting the openings 7,8.

[0023] The edge area 10 extends from an edge 11 to-
wards the interior of the heat exchanger plate 2.

[0024] The edge area 10 comprises a groove 12 run-
ning along the edge 11, i.e. substantially in parallel to the
edge 11. A corrugated area 13 is arranged between the
edge 11 and the groove 12. The corrugated area com-
prises crests 14 and troughs 15, wherein the crests 14
and thus the troughs 15 run perpendicular to the edge
11. A bottom of the troughs 15 is coplanar with a bottom
of the groove 12, i.e. there is no step between the bottom
of the troughs 15 and the groove 12 or such a step has
a neglectable height.

[0025] The corrugated area 13 at the edge 11 forms
contact points to the neighbouring heat exchanger plates
2 and at the same time a supporting means for a gasket
to be positioned in the groove 12.

[0026] The corrugated area 13 comprises at least two
of three different sections 16, 17, 18. In a preferred em-
bodiment the corrugated area 13 comprises all three dif-
ferent sections 16, 17, 18.

[0027] In the first section 16 crests 14 are connected
by a first connecting wall 19. The connecting wall 19 con-
nects at least three crests 14, i.e. it bridges at least two
troughs 15. In other words, the first section 16 comprises
at least three crests 14. The first section 16 can be re-
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peatedly arranged along the edge 11.

[0028] The connecting wall 19 provides support for the
gasket 9 when it is in position within groove 12.

[0029] The volume of the gasket9 can be slightly larger
than that of the groove 12, for example by 20 % to 25 %.
Thus, the first connecting wall 19 squeezes the gasket 9
keeping it in place.

[0030] Furthermore, the connecting wall 19 assists in
making the heat exchanger plate rigid and strong to sup-
port high-pressures.

[0031] In the second section 17 a space between the
crests 14 is open to the groove 12. It can be totally open,
i.e.itcan be as well open to the edge 11. As can be seen
in Fig. 4, the material of the compressed gasket 9 is al-
lowed to move into the troughs 15 assisting in keeping
the gasket 9 in position.

[0032] The numbercrests 14 of the first section 16 con-
nected by the connecting wall 19 defines a stiffens, or
rigidness, of the heat exchanger plate 2 in the edge area
10, but atthe same time makes an obstacle to the material
of the compressed gasket 9. A good number has been
found to be in the range of 2-5 crests 14, where the illus-
trated embodiments show three crests 14.

[0033] As seen in fig. 3, the crests 14 in the second
section 17 are isolated, meaning they are not connected
to any connecting wall 19 at either side. They thus are
flanked at both sides by troughs 15 with spaces being
totally open to the edge 11 allowing compressed gasket
9 to move into the toughs 15.

[0034] Inthe same manner, the number of crests 14 if
the second defines the area where the compressed gas-
ket 9 is allowed to move into the throughs 15, but also
reduces the stiffness, or rigidness, by reducing the
number of crests 14 connected by connecting wall 19.
However, in the same manner as for the first section 16,
a good number of crests 14 in the second section 17 has
been found to be in the range of 1-5.

[0035] In an embodiment the number of crests 14 in
the first section equals the number of crests 14 in a sec-
ond section, such as seen in fig. 3.

[0036] In an embodiment the edge area 10 comprise
a plural of at least first sections 16 and second sections
17 positioned in succession, and in a related embodiment
also third sections 18, where e.g. a first section 16 is
neighboured at one side by a second section 17, that
again is neighboured by a third section 19.

[0037] As illustrated in fig. 3, when plural of second
sections 17 the number of e.g. the crests 14 in the second
section 17 may be different, meaning some e.g. have
one crest 14 only, others two, three etc.

[0038] In one embodiment the third sections 18 are
neighboured at both sides by second sections 17.
[0039] In the third section 18 the crests 20 are shorter
than the crests 14 in the first and second section 16, 17.
The crests 20 of the third section 18 are connected by a
second connecting wall 21. The second connecting wall
1 has a height smaller than a height of the crests 14, 20.
The second connecting wall comprises rounding’s 22
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matching similar shapes of the gasket 9.

[0040] As can be seenin Fig. 5, a click-on tap 23 can
be positioned in the third section 18. The click-on tap 23
can be positioned over the second connection wall 21.
[0041] As can be seen in Fig. 5, the click-on tap 23
comprises a part 24 reaching below the crests 14 and a
part 25 reaching into the trough 15. Furthermore, click-
on tap 23 may include a projection 26 reaching into a not
visible projection in a bottom of a further plate above the
plate 2 shown.

[0042] The effect of the click-on tap 23 is to assist dur-
ing mounting of the gasket 9 and to keep it more stable
in place.

[0043] The projection 26 is positioned over the second
connecting wall 21 and is positioned between the groove
12 and the crests 20, so that it is held stable in position
even against pulling forces acting parallel to a plane of
the heat exchanger plate 2.

Claims

1. Heat exchanger plate (2) comprising an edge (11),
a groove (12) running along the edge (11), and a
corrugated area (13) having crests (14, 20) and
troughs (15) between the groove (12) and the edge
(11), wherein crests (14, 20) run perpendicular to the
edge (11), characterized in that the corrugated ar-
ea (13) comprises at least two different sections (16,
17), wherein in a first section (16) adjacent crests
(14) are connected by a first connecting wall (19), in
a second section (17) at least one crest (14) is
flanked at both sides by a space between the crests
(14) that is open to the groove (12).

2. Heatexchanger plate (2)accordingto claim 1, further
comprising a third section (18) that forms a click-tap
position.

3. Heat exchanger plate according to claim 2, charac-
terized in that the corrugated area (13) comprises
the first section (16), the second section (17), and
the third section (18).

4. Heatexchanger plate according to claim 1or 2, char-
acterized in that a bottom of the troughs (14, 20) is
coplanar with a bottom of the groove (12).

5. Heat exchanger plate according to any of claims 1
to 3, characterized in that the first section (16) com-
prises at least three crests (14).

6. Heat exchanger plate according to any of claims 1
to 4, characterized in that in the second section
(17) the space between the crests (14) is open to
the edge (11).

7. Heat exchanger plate according to any of claims 1

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

to 5, characterized in that in the third section (18)
the crests (20) are shorter than in the first section
(16) or the second section (17).

Heat exchanger plate according to claim 6, charac-
terized in that in the third section (18) the crests
(20) are connected by a second connecting wall (21),
wherein the second connecting (21) wall has a height
smaller than a height of the crests (20).

Heatexchanger plate according to claim6or 7, char-
acterized in that a click-on tap (23) is positioned in
the third section0, (18), wherein the click-on tap (23)
comprises afirst portion (25) reaching into adistance
between crests (20) and a second portion (24) reach-
ing under a crest (20).

Heat exchanger plate according to claim 8, charac-
terized in that the click-on tap (23) comprises a third
portion (26) reaching in a space between a crest (20)
and the groove (12).

Heat exchanger plate according to claim 9, charac-
terized in that the third portion (26) is positioned
over the second connecting wall (21).

Combination of a heat exchanger plate according to
any of claims 1 to 10 and a gasket (9), wherein the
gasket (9) has a volume that is larger than a volume
of the groove (12).
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