(19 DANMARK (10 DK/EP 4086562 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent- og
Varemeerkestyrelsen

(51) Int.Cl.: F28 F 3/08 (2006.01) F28D 9/00(2006.01)
(45) Overseettelsen bekendtgjort den: 2024-09-16

(80) Dato for Den Europaciske Patentmyndigheds
bekendtgerelse om meddelelse af patentet: 2024-06-19

(86) Europeeisk ansggning nr.: 21171915.8
(86) Europaeisk indleveringsdag: 2021-05-04
(87) Den europeaeiske ansggnings publiceringsdag: 2022-11-09

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Alfa Laval Corporate AB, Box 73, 221 00 Lund, Sverige

(72)  Opfinder: RASMUSSEN, Jenny, , SE-217 64 MALMO, Sverige

(74) Fuldmaegtig i Danmark: Marks & Clerk LLP, 44, rue de la Vallée , L-2661 Luxembourg, Luxembourg
(54) Benaevnelse: FASTGORELSESMIDDEL OG VARMEOVERFQRINGSPLADE

(56) Fremdragne publikationer:
EP-A1- 2 886 998
WO-A1-2010/092556
WO-A2-2010/071551
CN-U- 202 304 546
US-A-4 635715
US-A1-2019 219 341



DK/EP 4086562 T3



DK/EP 4086562 T3

DESCRIPTION

Description

Technical Field

[0001] The invention relates to an attachment means for fastening a gasket to a heat transfer
plate, and to a heat transfer plate arranged to cooperate with such an attachment means.

Background Art

[0002] Plate heat exchangers, PHEs, typically comprises two end plates in between which a
number of heat transfer plates are arranged in an aligned manner, i.e. in a stack or pack. The
heat transfer plates of a PHE may be of the same or different types and they may be stacked
in different ways. In some PHEs, the heat transfer plates are stacked with the front side and
the back side of one heat transfer plate facing the back side and the front side, respectively, of
other heat transfer plates, and every other heat transfer plate turned upside down in relation to
the rest of the heat transfer plates. Typically, this is referred to as the heat transfer plates being
"rotated” in relation to each other. In other PHEs, the heat transfer plates are stacked with the
front side and the back side of one heat transfer plate facing the front side and back side,
respectively, of other heat transfer plates, and every other heat transfer plate turned upside
down in relation to the rest of the heat transfer plates. Typically, this is referred to as the heat
transfer plates being "flipped” in relation to each other.

[0003] In one type of well-known PHEs, the so called gasketed PHEs, gaskets are arranged
between the heat transfer plates in gasket grooves pressed in the heat transfer plates.
Typically, the gasket grooves extend partially along and adjacent edges of the heat transfer
plates. The end plates, and therefore the heat transfer plates, are pressed towards each other
by some kind of tightening means, whereby the gaskets seal between the heat transfer plates.
Parallel flow channels, defined by the gaskets, are formed between the heat transfer plates,
one channel between each pair of adjacent heat transfer plates. Two fluids of initially different
temperatures, which are fed to/from the PHE through inlets/outlets, may flow alternately
through every second channel for transferring heat from one fluid to the other, which fluids
enter/exit the channels through inlet/outlet portholes in the heat transfer plates communicating
with the inlets/outlets of the PHE. In order for the channels not to leak it is naturally essential
that the gaskets are properly positioned between the plates.

[0004] When the plate heat exchanger is closed, the gaskets are squeezed between the plates
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and thereby securely held in place. However, when the gaskets are not squeezed between the
plates, such as when the plate heat exchanger is assembled or open for maintenance, some
kind of means for fixing the gaskets correctly to the plates are desirable. It is known to use
some kind of adhesive means, such as glue or tape, for fixing the gaskets to the plates.
However, attaching the gaskets by adhesive, and replacing gaskets fastened by adhesive, may
be relatively time-consuming and therefore expensive. Further, adhesive may negatively affect
the gaskets and their sealing capacity. Also mechanical gasket fixing solutions are previously
known, for example through applicant's own US Patent No. 4,635,715. This document
discloses different embodiments of gaskets comprising projections for securing the gaskets to
heat transfer plates. The gaskets described herein may provide relatively unreliable fastening
to the heat transfer plates in that the engagement between the projections and the heat
transfer plates is relatively weak with a risk of the projections "sliding off* the heat transfer
plate.

[0005] CN 202304546 discloses a sealing gasket body according to the preamble of claim 1
provided with a hook for fastening the sealing gasket body to a heat exchanger plate, wherein
upper and lower surfaces of the sealing gasket body are provided with grooves.

[0006] EP 2 886 998 discloses an attachment means arranged to engage with an edge portion
of a heat exchanger plate for fastening a gasket to a first side of the heat exchanger plate.

Summary

[0007] An object of the present invention is to provide an attachment means for fastening a
gasket to a heat transfer plate, and a heat transfer plate arranged to engage with such an
attachment means, that provides a more reliable gasket fastening as compared to prior art.
The basic concept of the invention is construct the attachment means and the heat transfer
plate such that they "inter-lock” when they engage with each other properly.

[0008] The attachment means and the heat transfer plate are defined in the appended claims
and discussed below.

[0009] An attachment means according to the present invention is arranged to engage with an
edge portion of a heat transfer plate for fastening a gasket to a first side of the heat transfer
plate. It comprises a connection member, a first finger, a second finger and a bridge. A first
connection part of the connection member is arranged to engage with the gasket, while a
second connection part of the connection member engages with the bridge. A connection part
of the first finger and a connection part of the second finger engage which the bridge. The first
and second fingers are arranged to extend from the bridge towards the gasket, and the
connection member extends between the first and second fingers. The attachment means is
characterized in that the connection member comprises a first portion with a first width and a
second portion with a second width. The second portion is arranged closer to the bridge than
the first portion, and the second width is smaller than the first width. A width of the connection
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member may be measured parallel to a length extension of the bridge.

[0010] The first and second widths of the connection member referred to above may be
varying or constant.

[0011] The connection member may have a longitudinal symmetry axis which may extend
perpendicular to, and through a center of, the bridge.

[0012] The first finger may lack a longitudinal symmetry axis.

[0013] Thus, the attachment means according to the present invention has a connection
member with a width that is varying along at least a part of a length of the connection member,
so as to achieve a connection member adapted to mechanically "self-lock”, in at least one
direction, in a heat transfer plate having a suitable design. This "self-lock" may firmly fix the
attachment means to the heat transfer plate and prevent displacement of the attachment
means in relation to the heat transfer plate, especially in a direction perpendicular to the width
extension of the connection member and parallel to an extension plane of the heat transfer
plate.

[0014] The attachment means may be so designed that the second portion of the connection
member comprises the second connection part of the connection member. Then, the second
portion of the connection member will border on the bridge.

[0015] The second portion of the connection member may be have many different shapes.
According to one embodiment of the invention it is tapered in a direction towards the bridge
along at least part of its length. Such a design may enable a smooth transition between the first
and second portions of the connection member and, thus, a tractable and durable attachment
means.

[0016] The attachment means may be such that the connection member further comprises a
third portion with a third width, wherein the first portion of the connection member is arranged
between the second and third portions of the connection member, and the third width is
smaller than the first width. This configuration may enable an attachment means with a
connection member adapted to mechanically "self-lock”, in at least two opposite directions, in a
heat transfer plate having a suitable design, and an even more firm fixing of the attachment
means to the heat transfer plate.

[0017] The attachment means may be so designed that the third portion of the connection
member comprises the first connection part of the connection member. Then, the third portion
of the connection member will be arranged to border on the gasket.

[0018] The third portion of the connection member may be have many different shapes.
According to one embodiment of the invention it is tapered in a direction away from the bridge
along at least part of its length. Such a design may enable a smooth transition between the first
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and third portions of the connection member and, thus, a tractable and durable attachment
means.

[0019] The attachment means may be such that the first finger comprises a first portion with a
first width and a second portion with a second width. The second portion may be arranged
closer to the bridge than the first portion, and the first width may be smaller than the second
width. A width of the first finger may be measured parallel to the length extension of the bridge.
Such a design may render the attachment means more easy to bring into proper engagement
with the heat transfer plate. Further, such a design may render the first finger more flexible
which may result in a stronger engagement between the attachment means and the heat
transfer plate. Also, such a design may result in an adaptation of the shape of the first finger to
the shape of the connection member which, in turn, may enable a compact attachment means.

[0020] The first and second widths of the first finger referred to above may be varying or
constant.

[0021] The attachment means may be so designed that the second portion of the first finger
comprises the connection part of the first finger. Then, the second portion of the first finger will
border on the bridge.

[0022] The second portion of the first finger may be have many different shapes. According to
one embodiment of the invention it is tapered in a direction away from the bridge along at least
part of its length. Such a design may enable a smooth transition between the first and second
portions of the first finger and, thus, a tractable and durable attachment means.

[0023] The attachment means may be so designed that an outer longitudinal side of the first
finger, i.e. the side facing away from the connection member, is essentially straight and
extends essentially perpendicular in relation to the length extension of the bridge. Such a
design may result in an adaptation of the shape of the first finger to the shape of connection
member which, in turn, may enable a compact attachment means.

[0024] The attachment means may be such that a thickness of the bridge is larger than a
thickness of the first finger. Such a design may make the first finger more flexible than the
bridge. In turn, this may render the attachment means more easy to bring into proper
engagement with the heat transfer plate and result in a stronger engagement between the
attachment means and the heat transfer plate.

[0025] Naturally, the second finger of the attachment means may be designed like the first
finger of the attachment means.

[0026] A heat transfer plate according to the present invention comprises, on a first side
thereof, a gasket groove extending along an edge of the heat transfer plate. An edge portion of
the heat transfer plate extends between the edge and the gasket groove, and it is corrugated
so as to comprise alternately arranged ridges and valleys as seen from the first side of the
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heat transfer plate. The edge portion comprises a gasket fastening area arranged to engage
with an attachment means as defined above for fastening a gasket in the gasket groove. The
gasket fastening area comprises a first one of the valleys and first and second ones of the
ridges, the first and second ridges being arranged on opposite sides of the first valley. The
heat transfer plate is characterized in that the first valley comprises a first portion with a first
width and a second portion with a second width. The second portion is arranged closer to the
edge than the first portion, and the second width is smaller than the first width. A width of the
ridges and valleys may be measured parallel to a length extension of the gasket groove.

[0027] The first valley may have a longitudinal symmetry axis which may extend perpendicular
to the edge.

[0028] The first ridge may lack a longitudinal symmetry axis.

[0029] The heat transfer plate may be so designed that the second portion of the first valley is
tapered in a direction towards the edge along at least part of its length.

[0030] The first valley may further comprise a third portion with a third width, the first portion of
the first valley being arranged between the second and third portions of the first valley, and the
third width being smaller than the first width.

[0031] The third portion of the first valley may be tapered in a direction away from the edge
along at least a part of its length.

[0032] The first ridge may comprise a first portion with a first width and a second portion with a
second width, the second portion being arranged closer to the edge than the first portion, and
the first width being smaller than the second width.

[0033] The second portion of the first ridge may be tapered in a direction away from the edge
along at least part of its length.

[0034] An outer longitudinal side of the first ridge may be essentially straight and extend
essentially perpendicular in relation to the edge of the heat transfer plate.

[0035] The first valley may be at least partly open towards the gasket groove. By this is meant
that the first valley, or more particularly the space defined by the first valley, is in
communication with the gasket groove, or more particularly the space defined by the gasket
groove. Such a design may allow for the connection member of the attachment means to
extend within planes defining an extension of the heat transfer plate so as to not effect a
sealing between an overlying heat transfer plate and the gasket. The first and second ridges
may be closed towards, or separated from, the gasket groove. By this is meant that the first
and second ridges, or more particularly the space defined by the first and second ridges, is not
in communication with the gasket groove, or more particularly the space defined by the gasket
groove. Such a design may allow complete gasket support at the first and second ridges.
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[0036] The heat transfer plate and the attachment means according to the invention are
adapted to be used together, and the design of the heat transfer plate is adapted to the design
of the attachment means, and vice versa. Thus, the above different embodiments of the heat
transfer plate according to the invention correspond to the above different embodiments of the
attachment means according to the invention. Accordingly, the advantages of the above
different embodiments of the attachment means are transferable to the above different
embodiments of the heat transfer plate. Naturally, these advantages appear first when the heat
transfer plate and the attachment means cooperate with each other.

[0037] Still other objectives, features, aspects and advantages of the invention will appear from
the following detailed description as well as from the drawings.

Brief Description of the Drawings

[0038] The invention will now be described in more detail with reference to the appended
schematic drawings, in which

Fig. 1 is a plan view of an assembly comprising a heat transfer plate and a gasket
arrangement,

Fig. 2 is a partial enlargement of the assembly of Fig. 1.

Fig. 3 is a partial further enlargement of the assembly of Fig. 1,

Fig. 4 schematically illustrates a cross section along line A-A in Fig. 3,

Fig. 5 schematically illustrates a cross section along line B-B in Fig. 3,

Fig. 6 corresponds to Fig. 3 but illustrates the heat transfer plate only,

Fig. 7 illustrates a plan view of an attachment means of the gasket arrangement in Fig. 1,
Fig. 8 illustrates a perspective view of the attachment means in Fig. 7, and

Fig. 9 illustrates a plan view of another attachment means of the gasket arrangement in Fig. 1.

Detailed description

[0039] With reference to Figs. 1-5, an assembly 2 comprising a heat transfer plate 4 and a
gasket arrangement 6, is shown. Fig. 2 shows an enlargement of an upper part of the
assembly 2 while Fig. 3 shows an enlargement of the area enclosed by the dashed rectangle C
in Fig. 1.
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[0040] The heat transfer plate 4, which is separately illustrated in Fig. 6 and of which a first
side 8 is visible in Figs. 1-3 and 6, and an opposite second side 10 is illustrated in Figs. 4 and
5, is an essentially rectangular sheet of stainless steel provided with a number of port holes 12,
14, 16 and 18, and pressed with specific patterns within different areas of the heat transfer
plate. Pressed into the first side 8 of the heat transfer plate 4 is also a gasket groove 20
extending along an outer plate edge 22 to enclose the port holes 12, 14, 16 and 18, and
completely along two inner plate edges 24 and 26 defining two of the port holes 14 and 18,
respectively, to separately enclose these. Further, the gaskets groove 20 extends twice
"diagonally” across the heat transfer plate so as to further enclose the port holes 14 and 18. An
outer edge portion 28 of the heat transfer plate 4, extending between the outer plate edge 22
and the gasket groove 20, and inner edge portions 30 and 32 of the heat transfer plate 4,
extending between the inner plate edge 24 and the gasket groove 20, and between the inner
plate edge 26 and the gasket groove 20, respectively, are corrugated so as to comprise
alternately arranged ridges 34 and valleys 36 (see Fig. 2 and Figs. 3 and 6 for the outer edge
portion 28). Ridges and valleys as seen from one side of the heat transfer plate 4 are valleys
and ridges, respectively, as seen from the other side of the heat transfer plate 4. Obviously,
also the portholes portholes 12 and 16 are enclosed by a respective similar corrugated inner
edge portion.

[0041] As illustrated in Figs. 4 and 5, a respective top portion 38 of the ridges 34 extend in an
imaginary top plane TP while a respective bottom portion 40 of the valleys 36 extend in an
imaginary bottom plane BP. A bottom 42 of the gasket groove 20 extend in an imaginary
intermediate plane IP, which here extends between the top and bottom planes TP and BP. The
intermediate plane IP may have different locations in different embodiments of the invention. In
the embodiment illustrated in the drawings, the intermediate plane IP is, along a major part of
gasket groove 20, arranged half way between the top and bottom planes TP and BP. In an
exemplary alternative embodiment, the intermediate plane IP may instead, along a major part
of the gasket groove 20, coincide with the bottom plane BP.

[0042] As is clear from especially Figs. 4-6, the ridges 34 are closed towards the gasket
groove 20 and arranged to provide gasket support. while the valleys 36 are open towards the
gasket groove 20, here partly open since the bottom 42 of the gasket groove 20 extends
above the bottom portions 40 of the valleys 36.

[0043] With reference especially to Fig. 2, the outer edge portion 28 of the heat transfer plate
4 comprises a plurality of outer gasket fastening areas 44 distributed along the outer plate
edge 22. At least some of the gasket fastening areas 44 are designed according to the present
invention. For the sake of completeness it should be said that also the inner edge portions of
the heat transfer plate 4 comprise a plurality of inner gasket fastening areas distributed around
the portholes 12, 14, 16 and 18. However, these are conventionally designed and will not be
further described herein.

[0044] One of the gasket fastening areas 44 designed according to the present invention is
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illustrated in more detail in Fig. 6. It comprises a first valley 36a of the valleys 36 and first and
second ridges 34a and 34b of the ridges 34, the first and second ridges 34a and 34b being
arranged on opposite sides of the first valley 36a. The majority of the ridges 34 and valleys 36
within the outer edge portion 28 of the heat transfer plate 4 are designed like the left most
ridges and valleys 34 and 36 in Fig. 6, i.e. they have a constant width along essentially their
entire longitudinal extension, the width being measured parallel to a longitudinal or length
extension of the gasket groove 20. However, this is not the case for the first valley 36a and the
first and second ridges 34a and 34b of the gasket fastening area 44.

[0045] The first valley 36a, which has a symmetry axis extending perpendicular to the outer
edge 22, comprises a first portion 36a1, a second portion 36a2 and a third portion 36a3. The
second portion 36a2 borders on the outer edge 22 of the heat transfer plate 4, the third portion
36a3 borders on the gasket groove 20 of the heat transfer plate 4, and the first portion 36a1 is
arranged between the second and third portions 36a2 and 36a3. In Fig. 6 the borders of the
first, second and third portions 36a1, 36a2 and 36a3 are illustrated with dashed lines. The first,
second and third portions 36a1, 36a2 and 36a3 have a width wv1, wv2 and wv3, respectively,
which are all varying. The second and third widths wv2 and wv3 are both smaller than the first
width wv1. An inner sub portion of the second portion 36a2, which is bordering on the first
portion 36a1, is tapered in a direction towards the outer edge 22 of the heat transfer plate 4,
while an outer sub portion of the second portion 36a2, which is bordering on the outer edge
22, has an essentially constant width. The third portion 36a3 is tapered in a direction towards
the gasket groove 20 of the heat transfer plate 4.

[0046] Further, the first ridge 34a comprises a first portion 34a1, a second portion 34a2 and a
third portion 34a3. The second portion 34a2 borders on the outer edge 22 of the heat transfer
plate 4, the third portion 34a3 borders on the gasket groove 20 of the heat transfer plate 4,
and the first portion 34a2 is arranged between the second and third portions 34a2 and 34a3.
In Fig. 6 the borders of the first, second and third portions 34a1, 34a2 and 34a3 are illustrated
with dashed lines. The first, second and third portions 34a1, 34a2 and 34a3 have a width wr1,
wr2 and wr3, respectively, which are all varying. The second and third widths wr2 and wr3 are
both larger than the first width wr1. An inner sub portion of the second portion 34a2, which is
bordering on the first portion 34a1, is tapered in a direction towards the gasket groove 20 of
the heat transfer plate 4, while an outer sub portion of the second portion 34a2, which is
bordering on the outer edge 22, has an essentially constant width. The third portion 34a3 is
tapered in a direction towards the outer edge 22 of the heat transfer plate 4. The tapering of
the second and third portions 34a2 and 34a3 of the first ridge 34a is achieved by an angled
inner longitudinal side of the first ridge 34a. An outer longitudinal side 46 of the first ridge 34a
is essentially straight and extends perpendicular to the outer edge 22 of the heat transfer plate
4.

[0047] As is clear from Fig. 6, the second ridge 34b of the gasket fastening area 44 is
designed in a corresponding way as the first ridge 34a.

[0048] With reference initially to Figs. 1 and 2, the gasket arrangement 6 comprises a rubber
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gasket 48, which in turn comprises an annular field portion 50, two annular ring portions 52
and 54 and bridges 56 connecting the ring portions 52 and 54 to the field portion 50. The
gasket arrangement 6 further comprises a plurality of rubber attachment means 58 integrally
formed with the gasket 48. The attachment means 58 are distributed along an outer side of the
field portion 50 of the gasket 48. At least some of the attachment means 58 are designed
according to the present invention. For the sake of completeness it should be said that the
gasket arrangement 6 comprises attachment means also along an inner side of the ring
portions 52 and 54 and an inner side of the field portion 50. However, these are conventionally
designed and will not be further described herein.

[0049] One of the attachment means 58 designed according to the present invention is
illustrated in more detail in Figs. 7 and 8. It comprises an elongate bridge 60, a connection
member 62, a first finger 64 and a second finger 66. The bridge 60 longitudinally extends
essentially parallel to the gasket 48 at a distance therefrom. The connection member 62
longitudinally extends essentially perpendicular to the bridge 60 and from a center thereof to
connect the bridge 60 to the gasket 48. More particularly, a first connection part 68, in the form
of an end, of the connection member 62 is connected to the gasket 48, while a second
connection part 70, in the form of another end, of the connection member 62 is connected to
the bridge 60. The first and second fingers 64 and 66 longitudinally extend essentially
perpendicular to the bridge 60 and from a respective end portion thereof, i.e. on opposite sides
of the connection member 62, towards the gasket 48. More particularly, a connection part 72,
in the form of an end, of the first finger 64 is connected to the bridge 60, while another end of
the first finger 64 is free and arranged at a distance from the gasket 48. Similarly, a connection
part 74, in the form of an end, of the second finger 66 is connected to the bridge 60, while
another end of the second finger 66 is free and arranged at a distance from the gasket 48.

[0050] The connection member 62, which has a symmetry axis extending perpendicular to
bridge 60 and through a center thereof, comprises a first portion 621, a second portion 622
and a third portion 623. The second portion 622 borders on the bridge 60 of the attachment
means 58, the third portion 623 borders on the gasket 48, and the first portion 621 is arranged
between the second and third portions 622 and 623. In Figs. 7 and 8 the borders of the first,
second and third portions 621, 622 and 623 are illustrated with dashed lines. The width of the
attachment means 58 and its components are measured parallel to a longitudinal or length
extension of the gasket 48. The first, second and third portions 621, 622 and 623 have a width
wc1, we2 and wc3, respectively, which are all varying. The second and third widths wc2 and
wc3 are both smaller than the first width wc1. An inner sub portion of the second portion 622,
which is bordering on the first portion 621, is tapered in a direction towards the bridge 60 of the
attachment means 58, while an outer sub portion of the second portion 622, which is bordering
on the bridge 60, has an essentially constant width. The third portion 623 is tapered in a
direction towards the gasket 48.

[0051] Further, the first finger 64 comprises a first portion 641 and a second portion 642. The
second portion 642 borders on the bridge 60 of the attachment means 58, and the first portion
641 is arranged between the bridge 60 and the gasket 48. In Figs. 7 and 8 the borders of the
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first and second portions 641 and 642 are illustrated with dashed lines. The first and second
portions 641 and 642 have a width wf1 and wf2, respectively, which are both varying. The
second width wf2 is larger than the first width wf1. The first and second portions 641 and 642
are tapered in a direction away from the bridge 60. The tapering is achieved by an inner
longitudinal side of the first finger 64 which is non-perpendicular to the longitudinal or length
extension of the bridge 60. An outer longitudinal side 76 of the first finger 64 is essentially
straight and extends perpendicular to the longitudinal extension of the bridge 60. Further, as
illustrated in Fig. 8, and also Fig. 4, the first finger 64 has a thickness which is smaller than a
thickness of the bridge 60, the thicknesses being measured perpendicular to the longitudinal or
length extension of the gasket 48. The connection member 62 of the attachment means 58
has a thickness that is equal to the thickness of the bridge 60.

[0052] As is clear from Figs. 7 and 8, the second finger 66 of the attachment means 58 is
designed in a corresponding way as the first finger 64.

[0053] The gasket groove 20 of the heat transfer plate 4 is arranged to accommodate the
gasket 48, as is illustrated in Fig. 1. Further, the gasket fastening areas of the heat transfer
plate 4, are arranged to cooperate with the attachment means of the gasket arrangement 6 to
fasten the gasket 48 to the heat transfer plate 4. The cooperation between one of the gasket
fastening areas 44 according to the invention and one of the attachment means 58 according
to the invention is illustrated especially in Figs. 3-5. It should be said that the heat transfer plate
4, in the figures and for illustrative purposes, is transparently illustrated within the gasket
fastening areas.

[0054] With special reference to Fig. 3, when the attachment means 58 engages properly with
the gasket fastening area 44, the connection member 62 engages with the first side 8 of the
heat transfer plate 4 while the first and second fingers 64 and 66 engage with the second side
10 of the heat transfer plate 4. More particularly, the connection member 62 is received in the
first valley 36a while the first and second fingers 64 and 66 are received in valleys defined by
the first and second ridges 34a and 34b, respectively. Further, the bridge 60 of the attachment
means 58 extends outside the heat transfer plate 4 parallel to the outer edge 22 thereof. The
configurations of the connection member 62 of the attachment means 58 and the first valley
36a of the gasket fastening area 44 are complementary such that the connection member 62
tightly fits into, and essentially fills up, the entire first valley 36a. Due to the varying widths of
the connection member 62 and the fist valley 36a they "inter-lock” such that the attachment
means 58 is prevented from sliding in a direction parallel to the extension plane of the heat
transfer plate 4, especially perpendicular to the outer edge 22 of the heat transfer plate 4.
Thereby, a reliable fastening of the gasket 48 to the heat transfer plate 4 is achieved.

[0055] A gasketed plate heat exchanger may comprise a compressed stack of heat transfer
plates 4 and a gasket arrangement 6 arranged between each two adjacent ones of the heat
transfer plates 4. With reference to the Background Art section, if the heat transfer plates 4 are
to be arranged "rotated" in relation to each other, the gasket arrangements 6 are arranged on,
and secured to, the first sides 8 of the heat transfer plates 4 as above described. Then, the
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heat transfer plates 4, with gasket arrangements 6, are stacked on top of each other, back to
front, with every other heat transfer plate 4 turned upside down in relation to the rest of the
heat transfer plates. On the other hand, if the heat transfer plates 4 are to be arranged
"flipped" in relation to each other, the gasket arrangements 6 are arranged on, and secured to,
the first sides 8 of every second one of the heat transfer plates 4, and the second sides 10 of
the rest of the heat transfer plates 4. Then, the heat transfer plates 4, with gasket
arrangements 6, are stacked on top of each other, back to back and front to front, with every
other heat transfer 4 plate turned upside down in relation to the rest of the heat transfer
plates.To enable gasket fastening also on the second sides 10 of the heat transfer plates 4, the
edge portions 28 of the heat transfer plates 4 also comprises "inverted" gasket fastening areas
78, as illustrated most clearly in Fig. 6.

[0056] Fig. 9 illustrate another attachment means 58 of the gasket arrangement 6, which is
also designed according to the invention. The attachment means in Fig. 9 is similar to the
attachment means illustrated in the rest on the figures, and the above description is applicable
to also to the attachment means in Fig. 9 with the following exception: the bridge 60 does not
longitudinally extend parallel to the gasket 48, the connection member 62 has no symmetry
axis, and an outer sub portion of the third portion 623 of the connection member 62, which is
bordering on the first portion 621 is tapered in a direction towards the gasket 48 while an inner
sub portion of the third portion 623 of the connection member 62, which is bordering on the
gasket 48, has an essentially constant width.

[0057] The above described embodiments of the present invention should only be seen as
examples. A person skilled in the art realizes that the embodiments discussed can be varied in
a number of ways without deviating from the inventive conception.

[0058] As an example, the connection member and the first and second fingers of the
attachment means, and thus the first valley and the first and second ridges of the gasket
fastening area need not be partly or completely tapered to achieve the varying widths thereof.
For example, the width variation may be more abrupt and instantaneous and take place step
wise instead of gradually. In line therewith, one or more of the above referenced first, second
and third widths may be constant and not varying. Thus, also the fingers may have a constant
width along a part/parts of their lengths.

[0059] As another example, the fingers and/or the connection member need not extend
parallel to each other and/or perpendicularly to the bridge. Consequently, the first valley and
the first and second ridges need not longitudinally extend parallel to each other and
perpendicular to the outer plate edge.

[0060] The above described heat transfer plate has the inventive gasket fastening areas
arranged along an outer plate edge and along two opposing longsides of the heat transfer
plate. Consequently, the above described gasket arrangement has the inventive attachment
means arranged along two opposing longsides of the field portion of the gasket, projecting
from an outer side thereof. Naturally, the inventive gasket fastening areas could also/instead
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be arranged along two opposing short sides of the heat transfer plate, and/or along an inner
plate edge, i.e. around a porthole of the heat transfer plate. Consequently, the inventive
attachment means could also/instead be arranged along two opposing shortsides of the field
portion of the gasket, and/or along a ring portion of the gasket, projecting from an inner side
thereof.

[0061] The inventive attachment means could comprise more than one connection member
arranged to connect the bridge of the attachment means and the gasket, and more than two
fingers arranged to extend from the bridge of the attachment means towards the gasket. The
heat transfer plate could have gasket fastening areas designed for cooperation with such an
attachment means.

[0062] The attachment means need not be designed in such a way that the bridge thereof is
arranged to be positioned outside the heat transfer plate when the attachment means engage
properly with the heat transfer plate. Instead, the bridge could be designed to be at least partly
positioned within the heat transfer plate, and possibly engage with the first and/or the second
side of the heat transfer plate, when the attachment means engage properly with the heat
transfer plate. The heat transfer plate could have gasket fastening areas designed for
cooperation with such an attachment means.

[0063] The connection member of the above attachment means extend from the bridge to the
gasket but it could instead extend beyond the bridge and/or the gasket. Similarly, the fingers
could extend beyond the bridge and/or the gasket. The heat transfer plate could have gasket
fastening areas designed for cooperation with such an attachment means.

[0064] The gasket and the attachment means need not be integrally formed but could be two
separate but connectable parts. Further, the gasket and attachment means need not be made
of rubber but can be made of any suitable material. Further, the gasket and attachment means
need not be of the same material.

[0065] The heat transfer plate need not be made of stainless steel but could be made of any
suitable material, such as titanium or aluminium.

[0066] Finally, the present invention could be used in connection with other types of plate heat
exchangers than purely gasketed ones, e.g. plate heat exchangers comprising permanently
joined heat transfer plates.

[0067] It should be stressed that the attributes first, second, third, etc. is used herein just to
distinguish between species of the same kind and not to express any kind of mutual order
between the species.

[0068] It should be stressed that a description of details not relevant to the present invention
has been omitted and that the figures are just schematic and not drawn according to scale. It
should also be said that some of the figures have been more simplified than others. Therefore,
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some components may be illustrated in one figure but left out on another figure.
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FASTGORELSESMIDDEL OG VARMEOVERFORINGSPLADE
PATENTKRAV

1. Fastgorelsesmiddel (58) til fastgorelse af en pakning (48) til en varmeoverfoeringsplade (4), og som
omfatter et forbindelseselement (62), en forste finger (64), en anden finger (66) og en bro (60), hvor en forste
forbindelsesdel (68) af forbindelseselementet (62) er indrettet til at ga i indgreb med pakningen (48), hvor
en anden forbindelsesdel (70) af forbindelseselementet (62) gar i indgreb med broen (60), hvor en
forbindelsesdel (72) af den forste finger (64) gar i indgreb med broen (60), hvor en forbindelsesdel (74) af
den anden finger (66) gar i indgreb med broen (60), hvor forste og anden fingre (64, 66) er indrettet til at
streekke sig fra broen (60) mod pakningen (48), og hvor forbindelseselementet (62) strekker sig mellem
forste og anden finger (64, 66), kendetegnet ved, at forbindelseselementet (62) omfatter en forste del (621)
med en forste bredde (wcl) og en anden del (622) med en anden bredde (wc2), hvor den anden del (622) er
anbragt tettere pa broen (60) end den forste del (621), og hvor den anden bredde (wc2) er mindre end den
forste bredde (wcl).

2. Fastgerelsesmiddel (58) ifelge et hvilket som helst af de foregaende krav, hvor den anden del (622)
af forbindelseselementet (62) er tilspidset i en retning mod broen (60) langs mindst en del af dens leengde.

3. Fastgorelsesmiddel (58) ifelge et hvilket som helst af de foregaende krav, hvor
forbindelseselementet (62) endvidere omfatter en tredje del (623) med en tredje bredde (we3), hvor den forste
del (621) af forbindelsesclementet (62) er anbragt mellem anden og tredje dele (622, 623) af
forbindelseselementet (62), og hvor den tredje bredde (wc3) er mindre end den forste bredde (wel).

4, Fastgorelsesmiddel (58) ifelge krav 3, hvor den tredje del (623) af forbindelseselementet (62) er
tilspidset i en retning vak fra broen (60) langs mindst en del af dens lengde.

5. Fastgorelsesmiddel (58) ifelge et hvilket som helst af de foregaende krav, hvor den forste finger (64)
omfatter en forste del (641) med en forste bredde (wfl) og en anden del (642) med en anden bredde (wf2),
hvor den anden del (642) er anbragt tattere pa broen (60) end den forste del (641), og hvor den forste bredde
(wfl) er smaller end den anden bredde (wf2).

6. Fastgorelsesmiddel (58) ifelge krav 5, hvor den anden del (642) af den forste finger (64) er tilspidset
i en retning vk fra broen (60) langs mindst en del af dens lengde.

7. Fastgorelsesmiddel (58) ifelge et hvilket som helst af de foregaende krav, hvor en ydre
lengdeside (76) af den forste finger (64) i det vasentlige er lige og i det vasentlige straekker sig vinkelret pa
en lengdeforlangelse af broen (60).

8. Fastgorelsesmiddel (58) ifolge et hvilket som helst af de foregaende krav, hvor en tykkelse af broen
(60) er storre end en tykkelse af den forste finger (64).

9. Varmeoverforingsplade (4), der omfatter, pa en forste side (8) deraf, en pakningsrille (20), der
strekker sig langs en kant (22) af varmeoverferingspladen (4), hvor en kantdel (28) af
varmeoverforingspladen (4) straekker sig mellem kanten (22) og pakningsrillen (20) og er belgeformet for
saledes at omfatte skiftevist anbragte forhgjninger (34) og fordybninger (36) set fra den forste side (8) af
varmeoverforingspladen (4), hvor kantdelen (28) omfatter et pakningsfastgerelsesomrade (44) indrettet til
at ga i indgreb med et fastgorelsesmiddel (58) til fastgerelse af en pakning (48) i pakningsrillen (20), hvor
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pakningsfastgorelsesomradet (44) omfatter en forste (36a) af fordybningerne (36) og forste og anden (34a,
34b) af forhejningerne (34), hvor forste og anden forhejninger (34a, 34b) er anbragt pa modstaende sider af
den forste fordybning (36a), kendetegnet ved, at den forste fordybning (36a) omfatter en forste del (36al)
med en forste bredde (wv1l) og en anden del (36a2) med en anden bredde (wv2), hvor den anden del (36a2)
er anbragt tettere pa kanten (22) end den forste del (36al), og hvor den anden bredde (wv2) er mindre end
den forste bredde (wvl).

10. Varmeoverforingsplade (4) ifelge krav 9, hvor den anden del (36a2) af den forste fordybning (36a)
er tilspidset i en retning mod kanten (22) langs mindst en del af dens leengde.

11. Varmeoverforingsplade (4) ifelge et hvilket som helst af krav 9-10, hvor den ferste fordybning
(36a) endvidere omfatter en tredje del (36a3) med en tredje bredde (wv3), hvor den forste del (36al) af den
forste fordybning (36a) er anbragt mellem anden og tredje dele (36a2, 36a3) af den forste fordybning (36a),
og hvor den tredje bredde (wv3) er mindre end den forste bredde (wvl).

12. Varmeoverforingsplade (4) ifelge krav 11, hvor den tredje del (36a3) af den forste fordybning (36a)
er tilspidset i en retning vak fra kanten (22) langs mindst en del af dens laengde.

13. Varmeoverforingsplade (4) ifelge et hvilket som helst af krav 9-12, hvor den ferste forhgjning (34a)
omfatter en forste del (34al) med en forste bredde (wrl) og en anden del (34a2) med en anden bredde (wr2),
hvor den anden del (34a2) er anbragt tettere pa kanten (22) end den forste del (34al), og hvor den forste
bredde (wrl) er mindre end den anden bredde (wr2).

14. Varmeoverforingsplade (4) ifelge krav 13, hvor den anden del (34a2) af den forste forhejning (34a)
er tilspidset i en retning vak fra kanten (22) langs mindst en del af dens laengde.

15. Varmeoverforingsplade (4) ifelge et hvilket som helst af krav 9-14, hvor en ydre laengdeside
(46) af den forste forhejning (34a) i det vasentlige er lige og i det vasentlige straekker sig vinkelret pa kanten
(22) af varmeoverforingspladen (4).
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Fig. 9
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