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DESCRIPTION

TECHNICAL FIELD

[0001] The invention relates to 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 according to the preamble of claim 1. Such means are known from the figure 5 of
WOB85/00052. The invention also relates to a gasket arrangement comprising such a gasket
and such an attachment means. Further, the invention relates to an assembly comprising such
a heat exchanger plate, such a gasket and such an attachment means.

BACKGROUND ART

[0002] Plate heat exchangers, PHEs, typically consist of two end plates in between which a
number of heat transfer plates are arranged in an aligned manner, i.e. in a stack. In one type
of well-known PHEs, the so called gasketed PHEs, gaskets are arranged between the heat
transfer plates, typically in gasket grooves which extend along edges of the heat transfer
plates. The end plates, and therefore the heat transfer plates, are pressed towards each other
whereby the gaskets seal between the heat transfer plates. The gaskets define parallel flow
channels between the heat transfer plates through which channels two fluids of initially different
temperatures alternately can flow for transferring heat from one fluid to the other. In order for
the channels not to leak it is naturally essential that the gaskets are properly positioned
between the plates.

[0003] When the plate heat exchanger is closed, the gaskets are squeezed between the
plates 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 is relatively time-consuming and
therefore expensive. Further, fixing by 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 provided with projections for securing the gaskets to heat transfer
plates. The gaskets described herein may be difficult to handle, more particularly relatively
prone to tangling in that the projections may get stuck in each other or in other objects, and/or
they 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.

SUMMARY
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[0004] An object of the present invention is to provide an attachment means for fastening a
gasket to a heat exchanger plate that provides a more reliable gasket fastening and more easy
handling as compared to prior art. The basic concept of the invention is to provide the
attachment means with a plurality of "enclosed" fingers arranged to engage with both sides of
the heat exchanger plate for mutually "pinching" it. Other objects of the present invention is to
provide a gasket arrangement comprising such a gasket and attachment means, and an
assembly comprising such a heat exchanger plate, gasket and attachment means.

[0005] The attachment means, gasket arrangement and assembly for achieving the objects
above are defined in the appended claims and discussed below.

[0006] An attachment means according to the present invention is 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. It comprises a first connection member, a second connection member and a
bridge. A first part of the first connection member is arranged to engage with the gasket and a
second part of the first connection member engages with the bridge. Similarly, a first part of the
second connection member is arranged to engage with the gasket and a second part of the
second connection member engages with the bridge. The attachment means is characterized
in that it further comprises a plurality of fingers arranged between the first and second
connection members. A respective connection part of each finger engages which the bridge
and the fingers are arranged to extend from the bridge towards the gasket. At least one of the
fingers is arranged to engage with the first side of the heat exchanger plate and at least
another one of the fingers is arranged to engage with a second opposite side of the heat
exchanger plate.

[0007] The attachment means could be formed integrally with the gasket or as a separate,
possibly exchangeable, part.

[0008] Herein, the term heat exchanger plate is meant to comprise different kinds of plates,
such as end plates and heat transfer plates similar to the ones referred to above, and distance
plates.

[0009] Since the fingers are enclosed by a frame formed by the first and second connection
members together with the bridge, the risk of the fingers accidentally getting stuck somewhere
is relatively small. The frame construction is also beneficial as regards the rigidity of the
attachment means by comparison with a more "open" construction.

[0010] By the attachment means comprising at least one finger for engagement with the first
heat exchanger plate side and at least another finger for engagement with the second heat
exchanger plate side, the edge portion of the heat exchanger plate may be squeezed between
the fingers whereby the attachment means may be firmly fixed to the heat exchanger plate.

[0011] One or more of the fingers arranged to engage with the first side of the heat exchanger
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plate could be arranged to engage with the gasket. Alternately, the attachment means could be
such that the fingers each has a free end which may facilitate assembly of the attachment
means onto the heat exchanger plate.

[0012] The free end of a first one of the fingers may be arranged to be positioned closer to
the gasket than the free end of a second one of the fingers. Such a feature may facilitate the
arrangement of the first and second fingers on the different sides of the heat exchanger plate
as will be further explained later on in the text. Further, such a feature can be obtained in
different ways, e.g. by making the first finger longer than the second finger, which enables a
relatively mechanically straightforward construction of the attachment means. Said first one of
the fingers may be arranged to engage with the first side of the heat exchanger plate while
said second one of the fingers may be arranged to engage with the second side of the heat
exchanger plate.

[0013] The attachment means may be such that the free end of the first finger is chamfered at
a surface arranged to face the heat exchanger plate, and the free end of the second finger is
chamfered at a surface arranged to face away from the heat exchanger plate. Thereby, a
relatively sleek design of the attachment means is enabled, also after application of the
attachment means onto the heat exchanger plate. Also, as regards the first finger, the
chamfering may facilitate arrangement of the first finger on the correct side, i.e. the first side, of
the heat exchanger plate.

[0014] The attachment means may be so constructed that every other one of the fingers is
arranged to engage with the first side, while the rest of the fingers is arranged to engage with
the second side, of the heat exchanger plate. Such an alternating engagement enables a
strength optimized fastening of the attachment means to the heat exchanger plate.

[0015] The attachment means may comprise three fingers, wherein a middle finger is
arranged to engage with the first side of the heat exchanger plate. Since the first and second
connection members are arranged to engage with the gasket to be fastened to the first side of
the heat exchanger plate, the first and second connection members are arranged to be
positioned on the first side of the heat exchanger plate. Thus, this embodiment enables that
the first and second connection members and the middle finger engage the first side of the
heat exchanger plate while one finger arranged between the middle finger and the first
connection means, and another finger arranged between the middle finger and the second
connection means, engage the second side of the heat exchanger plate. Thereby, a strong
engagement between the attachment means and the heat exchanger plate can be achieved.

[0016] The bridge of the attachment means may have a center portion that is wider than the
rest of the bridge. Thereby, application of the attachment means onto the heat exchanger plate
may be facilitated. Further, this feature may increase the rigidity of the bridge.

[0017] According to one embodiment of the inventive attachment means, the bridge is thicker
than the fingers. Such an embodiment may mean that the bridge is more rigid than the fingers
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which, in turn, may facilitate application of the attachment means onto the heat exchanger
plate.

[0018] The first and second connection elements may be tapered, so as to be less thick, at
their respective first part. Thereby, the first and second connection elements may engage with
a portion of the gasket that is thinner than the first and second connection elements at their
respective second part without affecting the sealing capacity of the gasket. Further, thicker (at
least partially) first and second connection elements are beneficial as regards the rigidity of the
attachment means.

[0019] The fingers (one or more) arranged to engage with the first side of the heat exchanger
plate may be tapered, so as to be less thick, at their respective connection part. Further, the
fingers (one or more) arranged to engage with the second side of the heat exchanger plate
may be tapered, so as to be thicker at their respective connection part. With such a design,
after application of the attachment means onto the heat exchanger plate, the fingers may
follow the heat exchanger plate more closely and thus engage stronger therewith.

[0020] A gasket arrangement according to the present invention comprises a gasket and an
attachment means as described above.

[0021] The gasket arrangement may comprise a plurality of attachment means arranged
along the gasket, wherein an infinite straight imaginary line extending parallel to the first side of
the heat exchange plate and perpendicularly to the gasket, when the gasket is fastened to the
heat transfer plate, extends through one of the attachment means only. Thereby, contact
between attachment means of neighboring stacked heat exchanger plates can be avoided.

[0022] An assembly according to the present invention comprises a heat exchanger plate, a
gasket and an attachment means as described above.

[0023] The assembly may be such that the heat exchanger plate comprises, on the first side
thereof, a gasket groove extending along an edge of the heat exchanger plate. The edge
portion of the heat exchanger plate extends between the edge and the gasket groove and it is
corrugated so as to comprise alternately arranged ridges and valleys. The gasket is arranged
in the gasket groove. The attachment means is arranged around the edge of the heat
exchanger plate whereby the first and second connection members and the fingers (one or
more) arranged to engage with the first side of the heat exchanger plate are arranged in a
respective one of the valleys of the edge portion and the fingers (one or more) arranged to
engage with the second side of the heat exchanger plate are arranged underneath a
respective one of the ridges of the edge portion.

[0024] 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
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[0025] 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 exchanger plate and a gasket
arrangement,

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

Fig. 3 is a partial perspective view of the gasket arrangement of the previous figures,
Fig. 4a is a partial plan view of the gasket arrangement of the previous figures,

Fig. 4b is a cross section of the gasket arrangement, taken along line A-A in Fig. 4a,

Fig. 4c is a cross section of the gasket arrangement, taken along line B-B in Fig. 4a,

Fig. 4d is a cross section of the gasket arrangement, taken along line C-C in Fig. 4a, and

Fig. 4e is a cross section of the gasket arrangement, taken along line D-D in Fig. 4a.

DETAILED DESCRIPTION

[0026] With reference to Figs. 1 and 2, an assembly 2 comprising a heat exchanger plate, in
the form of a heat transfer plate 4, and a gasket arrangement 6 is shown. Fig. 2 shows an
enlargement of a part of the assembly enclosed by the dashed rectangle A in Fig. 1. The heat
transfer plate 4, of which a first side 8 is visible in the figures, is an essentially rectangular
sheet of stainless steel provided with a number of port holes 10, 12, 14 and 16, and pressed
with specific patterns within different areas of the heat transfer plate (illustrated in Fig. 2 only).
The heat transfer plate 4 comprises a gasket groove 18 extending along an outer plate
periphery 20 to enclose the port holes 10, 12, 14 and 16, and completely along two inner plate
peripheries 22 and 24 defining two of the port holes 10 and 14, respectively, to separately
enclose these. Further, the gaskets groove 18 extends twice "diagonally" across the heat
transfer plate so as to further enclose the port holes 10 and 14. The heat transfer plate 4
further comprises a first and a second longitudinal edge portion 26 and 28, respectively,
extending between the gasket groove 18 and a first and a second longitudinal edge 30 and 32,
respectively, of the heat transfer plate 4. The edge portions 26 and 28 are corrugated so as to
comprise alternately arranged ridges 34 and valleys 36 (illustrated in Fig. 2 only). The heat
transfer plate 4 will not be further described herein. For a more detailed description of i,
reference is made to applicant's copending patent applications EP 12190493.2 and EP
12190496.5, which are hereby incorporated herein by reference.

[0027] The gasket arrangement 6 comprises a rubber gasket 38, a straight part of which is
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illustrated in Figs. 3 and 4a - 4e, and a number of rubber attachment means 40 integrally
formed with the gasket, one of these attachment means being illustrated in more detail in Figs.
3 and 4a - 4e. The attachment means 40 comprises a first connection member 42, a second
connection member 44 and a bridge 46. The first and second connection elements are
essentially similar and they have a length equal to, or exceeding, a width of the first and
second longitudinal edge portions 26 and 28. A first part, more particularly a first end 48, of the
first connection member 42 is connected to the gasket 38. Similarly, a first part, more
particularly a first end 50, of the second connection member 44 is connected to the gasket 38.
The first and second connection members are separated from, and essentially parallel to, each
other, and they project essentially perpendicularly from the gasket. Thus, the bridge has a
longitudinal extension in an y-direction, a width extension in an x-direction and a thickness
extension in a z-direction, the x- y- and z-directions being orthogonal in relation to each other,
while the first and second connection members have a longitudinal extension in the x-direction,
a width extension in the y-direction and a thickness extension in the z-direction. A second part,
more particularly a second end 52, of the first connection member 42 is connected to the
bridge 46. Similarly, a second part, more particularly a second end 54, of the second
connection member 44 is connected to the bridge 46. The bridge 46 extends essentially
parallel to the gasket 38 and it has a length equal to, or exceeding, 3 x a width of the valleys 36
+ 2 x a width of the ridges 34. A center portion 56 of the bridge 46 is wider than the rest of the
bridge and an upper surface 57 of it is provided with a friction increasing structure in the form
of an elongate projection 58 extending essentially parallel to the gasket, i.e. along the y-
direction, for facilitating application of the gasket arrangement, as will be further described
below.

[0028] The attachment means 40 further comprises a first or middle finger 60, a second finger
62 and a third finger 64 arranged between the first and second connection members 42 and
44. A respective connection part, more particularly a first end 66, 68 and 70, of the fingers is
connected to the bridge 46. The fingers are separated from, and essentially parallel to, each
other, and they project essentially perpendicularly from the bridge towards the gasket 38.
Thus, the fingers have a longitudinal extension in the x-direction, a width extension in the y-
direction and a thickness extension in the z-direction. A respective second end 72, 74 and 76
of the fingers is free. The second and third fingers 62 and 64 are essentially similar. The first
finger 60 is longer than the second and third fingers 62 and 64 which means that the free end
72 of the first finger is arranged closer to the gasket 38 than the free ends 74 and 76 of the
second and third fingers. The advantage therewith will be explained below.

[0029] A gasketed plate heat exchanger constructed in accordance with the present invention
comprises a compressed stack of heat transfer plates 4, each two heat transfer plates being
separated by a gasket arrangement 6. In connection with assembly of the plate heat
exchanger, each heat transfer plate 4 is provided with a gasket arrangement, wherein the
gasket 38 is arranged in the gasket groove 18 on the first side 8 of the heat transfer plate and
the attachment means 40 are arranged in engagement with the first and the second
longitudinal edge portion 26 and 28, respectively, of the heat transfer plate 4. More particularly,
each of the attachment means 40 is so fastened to the heat transfer plate 4 that the first and



DK/EP 2762823 T3

the second connection members 42 and 44, respectively, as well as the middle or first finger
60, are arranged on the first side 8 of the heat transfer plate 4, in a respective one of the
valleys 36 of the edge portions 26 and 28. Further, the second and third fingers 62 and 64,
respectively, are arranged on a second side (not shown), which is opposite to the first side 8, of
the heat transfer plate 4, beneath a respective one of the ridges 34. Arranged like that, the first
and second connection members and the first, second and third fingers together squeeze the
heat transfer plate 4 to attach the gasket 38 in the groove 18 thereof. This is illustrated in Fig.
2.

[0030] In the stack of heat transfer plates 4, the first side of one heat transfer plate faces the
second side of a neighboring heat transfer plate. Every second heat transfer plate 4 is rotated
180 degrees, in relation to a reference orientation (illustrated in Fig. 1), around a normal
direction of the figure plane of Fig. 1. The attachment means along the first longitudinal edge
30 are displaced in relation to the attachment means along the second longitudinal edge 32 of
the heat transfer plate 4. In other words, the attachment means arranged along the second
longitudinal edge 32 are all displaced from an imaginary straight line (L) extending through any
one of the attachment means arranged along the first longitudinal edge 30, which line is
perpendicular to the first and second longitudinal edges 30 and 32 and parallel to the first side
8 of the heat transfer plate 4. This is to avoid contact between the attachment means of
neighboring heat transfer plates in the stack, which contact could cause that the attachment
means stick together.

[0031] As is most clearly illustrated in Figs. 4b, the gasket 38 is, at its connection to the first
and second connection members 42 and 44, thinner than the first and second connection
elements are at their respective second ends 52 and 54, respectively. In order not to extend
beyond the gasket, with the risk of affecting its sealing capacity when pressed against another
heat transfer plate, the first and second connection members are tapered such as to be less
thick at their respective first ends 48 and 50 where they join the gasket 38.

[0032] Further, as is most clearly illustrated in Fig. 4d, the free end 72 of the first finger 60 is
chamfered at a surface 78 arranged to face the heat transfer plate 4 when the gasket
arrangement 6 is applied thereon. One purpose of this chamfering is to give the attachment
means a less sprawling impression when fixed to the heat transfer plate 4 since the finger 60
may not engage, depending on its stiffness and exact shape, with the first side of the heat
transfer plate across the entire surface 78. Another purpose is to facilitate the application of the
attachment means onto the heat transfer plate. Similarly, as is most clearly illustrated in Fig.
4c, the free ends 76 and 78 of the second and third fingers 62 and 64, respectively, are
chamfered at a respective surface 80 arranged to face away from the heat transfer plate 4
when the gasket arrangement 6 is applied thereon. Also here, a purpose of the chamfering is
to give the attachment means a less sprawling impression when fixed to the heat transfer plate
4 since the fingers 62 and 64 may not engage, depending on their stiffness and exact shape,
with the second side of the heat transfer plate along their entire respective extension. Another
purpose of this chamfering is to make the second and third fingers less prone to engagement
with an underlying external structure in connection with application of the attachment means
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onto the heat transfer plate.

[0033] Moreover, as is most clearly illustrated in Fig. 4d, the first finger 60 arranged to engage
with the first side 8 of the heat transfer plate 4 is tapered so as to be less thick at its first end
66 where it connects to the bridge 46. The purpose thereof is to increase the contact between
the heat transfer plate and the first finger. Further, as is most clearly illustrated in Fig. 4c, the
second and third fingers 62 and 64 arranged to engage with the second side of the heat
transfer plate 4 are tapered so as to be thicker at their respective first ends 68 and 70,
respectively, where they connect to the bridge 46. The purpose thereof is given in the above
paragraph, i.e. to give the attachment means a smoother appearance when fixed to the heat
transfer plate.

[0034] Other features of the attachment means 40 is that the bridge 46 is thicker, and thus
more rigid, than the first, second and third fingers.

[0035] When the gasket arrangement 6 is fastened to the heat transfer plate 4, all the
attachment means 40 are brought into engagement with the plate edge portions. The rubber of
which the gasket arrangement is made is flexible and that is taken advantage of when the
gasket arrangement is mounted onto the heat transfer plate. Each of the attachment means 40
is grabbed by the bridge 46, which operation is facilitated and rendered more effective by the
wider center portion 56, as well as the elongate projection 58, of the bridge which increase the
grab surface and improves the grip by increased friction. The gasket 38, and partly the first
connection element 42, the second connection element 44 and the first finger 60, are placed
onto the heat transfer plate in line with their respective groove 18 and valleys 36 in such a way
that the second and third fingers 62 and 64 are still arranged outside the heat transfer plate.
The bridge is acted upon, by pressure and/or rotation, such that the first and second
connection elements and the first finger bend and at least the free second ends 74 and 76 of
the second and third fingers are moved past the edge of the heat transfer plate and to an
underside of the same. Finally, the bridge is pushed in a direction perpendicular to a normal
direction of the heat transfer plate to achieve engagement between the second and third
fingers and the second side of the heat transfer plate. The bridge is so pushed until the gasket
38 gets properly positioned inside the gasket groove 18. The above described procedure
resembles the method of applying a paper clip. Thus, the longer first finger functions as a
support and aids in the positioning of the second and third fingers on the second side of the
heat transfer plate.

[0036] The above described embodiment of the present invention should only be seen as an
example. A person skilled in the art realizes that the embodiment discussed can be varied in a
number of ways without deviating from the inventive conception.

[0037] As an example, the above described gasket arrangement comprises a plurality of
attachment means distributed along an outside of the gasket so as to engage with the first and
second longitudinal edges of the heat transfer plate. Naturally, one or more of the attachment
means could instead be arranged to engage with a first and/or a second transverse edge of
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the heat transfer plate. Further, the gasket arrangement above comprises another type of
fixing means 82, not constructed in accordance with the present invention, distributed along an
inside of the gasket and arranged to engage with the heat transfer plate along the port hole
edges. Naturally, one or more of the fixing means 82 could be replaced by an attachment
means according to the present invention.

[0038] The present invention can be used in connection with alternative gasket designs, for
example a gasket arranged to enclose the port holes once only, whereby the gasket could be
essentially rectangular, or a ring gasket arranged to enclose one of the port holes only.

[0039] The attachment means need not comprise three fingers like above but could comprise
any plurality of fingers. Further, the fingers need not be arranged to alternately engage with
the first and second sides of the heat transfer plate. Thus, two adjacent fingers could be
arranged to engage with the same side of the heat transfer plate. Furthermore, the middle
finger of the attachment means could alternately be arranged to engage with the second side
of the heat transfer plate.

[0040] The fingers of the above described attachment means each has a free second end.
Naturally, the attachment means could alternatively be so constructed that one or more of the
fingers arranged to engage with the first side of the heat transfer plate has a respective second
end that is not free but instead arranged to engage with the gasket. Further, such a finger
could be similar to the first and/or the second connection member.

[0041] The gasket and the attachment means must 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.

[0042] The first and second connection members of the above attachment means extend
from the bridge to the gasket but they could instead extend beyond the bridge and/or the
gasket. Similarly, the fingers could extend beyond the bridge and/or the gasket.

[0043] The assembly according to the above embodiment is such that the gasket groove and
the valleys of the longitudinal edge portions essentially are in the same plane. Naturally,
alternative embodiments are possible where the gasket groove and the valleys are in different
planes.

[0044] The middle first finger of the above attachment means is longer than the second and
third fingers in order to have the free second end of the first finger arranged closer to the
gasket than the respective free second ends of the second and third fingers. As described
above, this is to facilitate the application of the attachment means onto the heat transfer plate.
However, there are alternative ways to achieve this ease-of-application feature than to vary the
length of the fingers, such as by a suitable design of the bridge. As an example, the bridge
could be provided with a bend or bulge towards the gasket such as to position the free second
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end of the first finger closer to the gasket.

[0045] According to an alternative embodiment of the invention, the free second end of the
middle first finger of the attachment means could instead be arranged farther away from the
gasket than the respective free second ends of the second and third fingers, also to facilitate
the application of the attachment means onto the heat transfer plate. Such an embodiment
could be realized by a shorter middle first finger or a suitable design of the bridge. In
connection with application of such an attachment means onto the heat transfer plate, the
longer second and third fingers would instead function as supports and aid in the positioning of
the first finger on the first side of the heat transfer plate.

[0046] One or more of the fingers and connection members as well as the bridge of the
attachment means could be formed in an alternative way than the above described. For
example, the fingers and/or the connection members need not extend parallel to each other
and/or perpendicularly to the bridge. Also, the bridge need not extend essentially parallel to the
gasket. Further, the fingers and/or the connections elements need not be tapered and/or
chamfered but may instead have uniform cross sections.

[0047] The friction increasing structure of the bridge need not be formed as an elongate
projection but can be formed in other ways, for example as a ribbed or rough surface portion.
Further, the surface provided with this friction increasing structure need not be the upper
surface of the bridge but could be another surface thereof.

[0048] The present invention could be used in connection with other types of heat transfer
plates than the above described one. Such other plate types could be made of other materials
than stainless steel, be provided with a gasket groove of an alternative design or no gasket
groove at all, be provided with another pattern, another port hole design or another number of
port holes than four.

[0049] 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 partly/only
permanently joined heat transfer plates, such as welded and semi-welded heat exchangers.

[0050] 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.

[0051] 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,
some components may be illustrated in one figure but left out on another figure.

REFERENCES CITED IN THE DESCRIPTION



DK/EP 2762823 T3

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

WOBS000524 [00011
{S46357 154 100031

£P121904934 [0026]
EP121904064 [0026]




10

15

20

25

30

35

DK/EP 2762823 T3

1-
FASTG@RELSESMIDDEL, PAKNINGSANORDNING OG ENHED
PATENTKRAV
1. Fastggrelsesmiddel (40), der er placeret (il at ga i indgreb med en kantdel (26, 28) afl en
varmevekslerplade (4) til fastggrelse af en pakning (38) til en fgrste side (8) af varmevekslerpladen, hvilket
fastggrelsesmiddel omfatter et farste forbindelseselement (42), et andet forbindelseselement (44) og en bro
(46), hvor en fgrste del (48) af det fgrste forbindelseselement er placeret til at ga i indgreb med pakningen,
hvor en anden del (52) af det fgrste forbindelseselement gar i indgreb med broen, hvor en fgrste del (50) af
det andet forbindelseselement er placeret til at ga i indgreb med pakningen, og hvor en anden del (54) af det
andet forbindelseselement gar i indgreb med broen, kendetegnet ved, at det endvidere omfatter en flerhed af
fingre (60, 62, 64), der er placeret mellem det fgrste og det andet forbindelseselement, hvor en tilsvarende
forbindelsesdel (66, 68, 70) af hver finger gar i indgreb med broen, hvor fingrene er placeret til at streekke
sig fra broen mod pakningen, hvor mindst én af fingrene er placeret til at ga i indgreb med den farste side
(8) af varmevekslerpladen og mindst en anden af fingrene er placeret til at ga i indgreb med en anden
modsat side af varmevekslerpladen.
2. Fastggrelsesmiddel (40) ifglge ct hvilket som helst af de foregaende krav, hvor fingrene (60, 62,
64) hver har en fri ende (72, 74, 76).
3. Fastggrelsesmiddel (40) ifglge krav 2, hvor den frie ende (72) af en fgrste (60) af fingrene er
placeret til at vere tettere placeret pa pakningen (38) end den frie ende (74, 76) af en anden (62, 64) af
fingrene.
4, Fastggrelsesmiddel (40) ifglge krav 2, hvor den fric ende (72) af cn fgrste (60) af fingrene, der cr
placeret til at ga i indgreb med den farste side (8) af varmevekslerpladen (4), er placeret til at vere tettere
placeret pa pakningen (38) end den frie ende (74, 76) af en anden (62, 64) af fingrene, der er placeret til at
ga iindgreb med den anden side af varmevekslerpladen.
5. Fastggrelsesmiddel (40) ifglge et hvilket som helst af kravene 3 eller 4, hvor den fgrste finger (60)
er leengere end den anden finger (74, 76).
6. Fastggrelsesmiddel (40) ifglge et hvilket som helst af kravene 3-5, hvor den frie ende (72) af den
forste finger (60) er affaset ved en overflade (78), der er placeret til at vende ind mod varmevekslerpladen
(4), og den frie ende (74, 76) af den anden finger (62, 64) er affaset ved en overflade (80), der er placeret til
at vende vk fra varmevekslerpladen.
7. Fastggrelsesmiddel (40) ifglge et hvilket som helst af de foregaende krav, hvor hver anden af
fingrene (60) er placeret til at ga i indgreb med den fgrste side (8), og resten (62, 64) af fingrene er placeret
til at gd i indgreb med den anden side af varmevekslerpladen (4).
8. Fastggrelsesmiddel (40) ifglge et hvilket som helst af de foregaende krav, hvilket
fastggrelsesmiddel omfatter tre fingre (60, 62, 64), hvoraf mellemfingeren (60) er placeret til at ga i indgreb
med den fgrste side (8) af varmevekslerpladen (4).
9. Fastggrelsesmiddel (40) ifglge et hvilket som helst af de foregaende krav, hvor broen (46) har en
centerdel (56), der er bredere end resten af broen.
10. Fastggrelsesmiddel (40) ifglge et hvilket som helst af de foregaende krav, hvor broen (46) er
tykkere end fingrene (60, 62, 64).
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11. Fastggrelsesmiddel (40) ifglge et hvilket som helst af de foregaende krav, hvor det farste og det
andet forbindelseselement (42, 44) tilspidser for saledes at vere mindre tykke ved deres tilsvarende fgrste
del (48, 50).

12. Fastggrelsesmiddel (40) ifglge et hvilket som helst af de foregaende krav, hvor fingrene (60), der
er placeret til at ga i indgreb med den fgrste side (8) af varmevekslerpladen (4), tilspidser, for siledes at
vere mindre tykke ved deres tilsvarende forbindelsesdel (66), og fingrene (62, 64), der er placeret til at ga i
indgreb med den anden side af varmevekslerpladen, tilspidser for saledes at vare tykkere ved deres
tilsvarende forbindelsesdel (68, 70).

13. Pakningsanordning (6), der omfatter en pakning (38) og et fastggrelsesmiddel (40) ifglge et hvilket
som helst af kravene 1-12.

14. Pakningsanordning (6) ifglge krav 13, hvor pakningen (38) og fastggrelsesmidlet (40) er dannet i
ét.

15. Pakningsanordning (6) ifglge et hvilket som helst af kravene 13-14, hvilken pakningsanordning
omfatter en flerhed af fastggrelsesmidler (40) ifglge et hvilket som helst af kravene 1-12, der er placeret
langs pakningen (38), hvor en imaginar lige linje (L) strckker sig parallelt med den fgrste side (8) af
varmevekslerpladen (4) vinkelret pa pakningen, nar pakningen er fastgjort til varmevekslerpladen, der kun
strekker sig gennem ét af fastggrelsesmidlerne.

16. Anordning (2), der omfatter en varmevekslerplade (4) og en pakning (38) og et fastggrelsesmiddel
(40) ifglge et hvilket som helst af kravene 1-12.

17. Anordning (2) ifglge krav 16, hvor varmevekslerpladen (4) omfatter, pa den forste side (8) deraf,
en pakningsrille (18), der strezkker sig langs en kant (30, 32) af varmevekslerpladen (4), hvor kantdelen (26,
28) af varmevekslerpladen strakker sig mellem kanten og pakningsrillen og er bglgeformet for saledes
skiftevis at omfatte placerede forhgjninger (34) og fordybninger (36), hvor pakningen (38) er placeret i
pakningsrillen og fastggrelsesmidlet (40) er placeret omkring kanten af varmevekslerpladen, hvorved det
fgrste og det andet forbindelseselement (42, 44) og fingrene (60), der er placeret til at ga i indgreb med den
forste side (8) af varmevekslerpladen, er placeret i en tilsvarende af kantdelens fordybninger, og fingrene
(62, 64), der er placeret til at ga i indgreb med den anden side af varmevekslerpladen, er placeret under en

tilsvarende forhgjning af kantdelens forhgjninger.
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Fig. 2
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Fig. 3
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