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(57) Abstract: A stack of heat transfer plates contigured to be arranged within a block-type heat exchanger. The stack of heat trans-
fer plates comprises pairs (50, 60) ot heat transfer plates that are stacked such that a flow path (67) for a first fluid is formed between
the stacked pairs of heat transter plates, where- in a pair (50) of the stacked pairs of heat transfer plates comprises a first heat transfer
plate (51) and a second heat transfer plate (52) that are joined such that a flow path (57) for a second fluid is formed between the
first and second heat transfer plates. The pair (50) of heat transfer plates comprises corrugations (101, 102) that are arranged on a re-
spective side of an elongated joint (72) that joins the first and second heat transfer plates. A related plate heat exchanger is also dis -
closed.
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PLATE HEAT EXCHANGER

Technical Field

The invention relates to a stack of heat transfer plates configured to be
arranged within an enclosure formed by a certain type of plate heat exchang-
er. The certain type of plate heat exchanger comprises a top head, a bottom
head and four side panels that are bolted together with a set of corner girders

to form the enclosure for the stack of heat transfer plates.

Background Art
Today several different types of plate heat exchangers exist, which are

employed in various applications depending on their type. One certain type of
plate heat exchanger is assembled by bolting a top head, a bottom head and
four side panels to a set of corner girders to form a box-like enclosure around
a stack of heat transfer plates. This certain type of plate heat exchanger is
often referred to as a block-type heat exchanger. One example of a commer-
cially available block-type heat exchanger is the heat exchanger offered by
Alfa Laval AB under the product name Compabloc.

A block-type heat exchanger typically has fluid inlets and fluid outlets
arranged on the side panels while baffles are attached to the stack of heat
transfer plates for directing a fluid back and forth through channels formed
between heat transfer plates in the stack of heat transfer plates.

Since the stack of heat transfer plates is surrounded by the top head,
the bottom head and the four side panels, the heat exchanger may withstand
high pressure levels in comparison with many other types of plate heat ex-
changers. Still, the block-type heat exchanger is compact, it has good heat
transfer properties and may withstand hard usage without breaking.

The stack of heat transfer plates is sometimes referred to as a plate
pack and has a special, block-like design that is characteristic for block-type
heat exchangers. The stack of heat transfer plates is often all-welded and no
gaskets are needed between heat transfer plates for proper sealing of flow

channels that are formed between the plates. This makes a block-type heat
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exchanger suitable for operation with a wide range of aggressive fluids, at
high temperatures and at high pressures.

During maintenance of the block-type heat exchanger, the stack of
heat transfer plates may be accessed and cleaned by removing e.g. two side
panels and flushing the stack of heat transfer plates with a detergent. It is also
possible to replace the stack of heat transfer plates with a new stack, which
may be identical or different from the previous stack as long as it is capable of
being properly arranged within the heat exchanger.

Generally, the block-type heat exchanger is suitable not only as a con-
ventional heat exchanger but also as a condenser or reboiler. In the two latter
cases the heat exchanger may comprise additional inlets/outlets for a con-
densate, which may eliminate the need for a special separator unit.

The design of the block-type heat exchanger with its stack of heat
transfer plates provides, as indicated, a combination of advantages and prop-
erties that are quite specific for the type, and prior arts discloses a number of
embodiments. For example, EP165179 discloses a heat exchanger in the
form of a block with a plate pack arranged in the centre of the block.
EP639258 discloses a similar heat exchanger with a plate pack that is sur-
rounded by top and bottom heads and four side panels.

The prior art show block-type heat exchangers with a respective inter-
nal stack of heat transfer plates. In comparison with several other types of
plate heat exchangers, these block-type heat exchangers have a compact
design and may withstand high pressure levels. However, it is estimated that
the particular designs may be improved in respect of the capability of efficient-
ly transferring heat through plates in the stack of heat transfer plates, while

still assuring that relatively high pressures levels may be handled.

Summary
It is an object of the invention to improve the above-described block-

type heat exchanger. In particular, it is an object to provide a more efficient

design that provides for improved heat transfer within the stack of heat trans-
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fer plates while still ensuring that the heat exchanger may withstand high
pressure levels.

To fulfill these objects a stack of heat transfer plates is provided, which
is configured to be arranged within an enclosure formed by a top head, a bot-
tom head and four side panels that are bolted together with a set of corner
girders. The stack of heat transfer plates comprises pairs of heat transfer
plates that are stacked such that a flow path for a first fluid is formed between
the stacked pairs of heat transfer plates. A pair of the stacked pairs of heat
transfer plates comprises a first heat transfer plate and a second heat transfer
plate that are joined such that a flow path for a second fluid is formed be-
tween the first and second heat transfer plates. The first heat transfer plate
and the second heat transfer plate are joined by a plurality of elongated joints,
such that the flow path for the second fluid comprises multiple parallel flow
channels, Further, the pair of first and second heat transfer plates comprises
corrugations that are arranged on a respective side of said plurality of elon-
gated joints.

The elongated joint is, by virtue of being arranged between corruga-
tions, capable of holding the plates together when fluid is passed between the
first and second plates at high pressure levels. At the same time, the corruga-
tions provide for efficient heat transfer. Also, the particular design of the stack
may facilitate implementation of a number of additional features that are de-
scribed below, which include e.g. a particular way of joining the pairs of heat
transfer plates in the stack.

Typically, the joint may be a weld but may also be a brazed or soldered
section or a section where the plates are joined by some other suitable meth-
od of joining. Generally, all or most of the pairs of the stacked pairs of heat
transfer plates may comprise a respective first heat transfer plate and a re-
spective second heat transfer plate. These heat transfer plates are then
joined such that the flow path for the second fluid is formed between the re-
spective first and second heat transfer plates. Thus, each pair of the stacked

pairs of heat transfer plates may comprise a respective first and second heat
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transfer plate that are joined such that a flow path for the second fluid is
formed between the respective first and second heat transfer plate.

The first heat transfer plate may comprise elongated joint grooves
along which the elongated joints are arranged.

The joint grooves may extend unbroken along the flow path formed be-
tween the first and second heat transfer plates.

The second heat transfer plate may comprise elongated joint grooves
along which the elongated joints are arranged, wherein the joint grooves of
the first and second heat transfer plates abut each other such that the heat
transfer plates are joined at the joint grooves.

The joints may comprise two at least partially overlapping joint sec-
tions.

The corrugations may be symmetrical.

The pair of heat transfer plates may comprise a first set of opposite,
elongated side joints that join the first and second heat transfer plates.

The pair of heat transfer plates may comprise a second set of opposite,
elongated side joints that are transverse the first set of elongated side joints.
The second set of opposite, elongated side joints joins the pair of heat trans-
fer plates with a similar pair of heat transfer plates, such that the flow path for
the first fluid comprises a free-flow path between the second set of side joints.
In this context, a free-flow path may be defined as a flow path for the first fluid
where there are, between the elongated side joints that joins the pairs, no
contact points between the pairs of heat transfer plates. Free-flow is advanta-
geous in that there are less possibilities for e.g. bacteria or deposits from the
first fluid to form in the flow path.

The free-flow path between the second set of side joints may be inter-
rupted by at least one support for reducing bulging of heat transfer plates.
The support typically reduces bulging of heat transfer plates when the stack
of heat transfer plates is used in high-temperature applications where thermal

expansion may occur.
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Each of the first heat transfer plate and the second heat transfer plate
may comprise corrugations that are arranged on a respective side of the
elongated joint.

The pair of heat transfer plates may comprise sets of corrugations that
are arranged between a plurality of elongated joints that join the first and se-
cond heat transfer plates.

The corrugations may comprise ridges and grooves that extend in a di-
rection that is 45°-90° transverse a direction along which the elongated joint
extends.

The first heat transfer plate and the second heat transfer plate may
have similar shapes and the second heat transfer plate may be, in relation to
the first heat transfer plate, turned 180° around an axis that is parallel to the
plane of the second heat transfer plate.

The pair of heat transfer plates may have a rectangular shape and may
comprise four corners that are welded to linings that at least partially surround
the set of corner girders.

According to another aspect a plate heat exchanger is provided, which
comprises a stack of heat transfer plates that may include any one of the
above described features. The plate heat exchanger also comprises a top
head, a bottom head and four side panels that are bolted together with a set
of corner girders to form an enclosure in which the stack of heat transfer
plates is arranged.

Still other objectives, features, aspects and advantages of the invention
will appear from the following detailed description as well as from the draw-

ings.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of exam-
ple, with reference to the accompanying schematic drawings, in which
Fig. 1 is an exploded view of a block-type heat exchanger with a stack

of heat transfer plates,



WO 2012/136432 PCT/EP2012/053883

10

15

20

25

30

Fig. 2 is a top view of pairs of heat transfer plates that are used for the
stack of heat transfer plates of Fig. 1,

Fig. 3 is a cross-sectional view along section A-A of Fig. 2,

Fig. 4 is a cross-sectional view along section B-B of Fig. 2,

Fig. 5 is an enlarged view of section C of Fig. 3, and

Fig. 6 is a cross-sectional view of a further embodiment of two pairs of

heat transfer plates.

Detailed description

With reference to Fig. 1 a plate heat exchanger 2 of a block-type is
shown. The plate heat exchanger 2 comprises a top head 15, a bottom head
16 and four side panels 11, 12, 13, 14 that are bolted together with a set of
(typically four) corner girders 21-24 for assembling the plate heat exchanger
2. When assembled, the plate heat exchanger 2 has a box-like or block-like
shape and an enclosure is formed by the top head 15, the bottom head 16
and the side panels 11-14. A stack of heat transfer plates 30 is arranged with-
in the enclosure and comprises, as will be described in further detail, a num-
ber of pairs of heat transfer plates. The stack of heat transfer plates 30 also
has a box-like or block-like shape, which shape corresponds to the shape of
the enclosure formed by the heads 15, 16 and the side panels 11-14. The
stack of heat transfer plates 30 has at its corners four linings 31-34 that are
arranged to face the corner girders 21-24.

The assembly of the plate heat exchanger 2 is typically performed by
using conventional methods and bolts (not shown) that attach the mentioned
components to each other via bolt holes like holes 35 and 36. In brief, as-
sembling the plate heat exchanger 2 includes arranging the stack of heat
transfer plates 30 on the bottom head 16, sliding the corner girders 21-24 into
the linings 31-34 and bolting them to the bottom head 16. A channel end plate
38 is arranged on top of the stack of heat transfer plates 30 and the top head
15 is bolted to the corner girders 21-24. Thereafter the side panels 11-14 are

bolted to the corner girders 21-24 and to the heads 15, 16. Generally, the
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plate heat exchanger 2 also has a base 17 that facilitates attachment of the
plate heat exchanger 2 to the ground.

Gaskets (not shown) are arranged on the side panels 11-14 at sections
that face the corner girders 21-24 and the heads 15, 16, such that the enclo-
sure formed by the heads 15, 16 and side panels 11-14 is properly sealed for
preventing leakage from the plate heat exchanger 2.

A first side panel 11 and a second side panel 12 of the side panels 11-
14 comprise inlets and outlets for two fluids. In detail, the first side panel 11
has an inlet 41 and an outlet 42 for a first fluid. The inlet 41 and outlet 42 of
the first panel 11 form a flow path for the first fluid in combination with the
stack of heat transfer plates 30, where the flow path extends from the inlet 41,
within the stack of heat transfer plates 30 and to the outlet 42. This flow path
is illustrated by the broken arrows that extend in directions parallel to the di-
rection D1. Conventional baffles, such as baffle 39, are connected to sides of
the stack of heat transfer plates 30 for directing the flow of the first fluid in a
number of passes within the stack 30 (four passes in the illustrated figure).

The second side panel 12 has an inlet 43 and an outlet 44 for a second
fluid. The inlet 43 and outlet 44 of the second side panel 12 form a flow path
for the second fluid in combination with the stack of heat transfer plates 30,
where the flow path extends from the inlet 43, within the stack of heat transfer
plates 30 and to the outlet 44. This flow path is illustrated by the broken ar-
rows that extend in directions parallel to the direction D2. Conventional baffles
connected to sides of the stack of heat transfer plates 30 direct the flow of the
second fluid in a number of passes within the stack 30 (here the same num-
ber of passes as for the first fluid).

The arrangement of baffles is per se accomplished by employing con-
ventional techniques. However, the first flow path for the first fluid is between
the pairs of heat transfer plates in the stack 30, while the second flow path for
the second fluid is within the pairs of heat transfer plates in the stack 30. A
pair of heat transfer plates comprises a first heat transfer plate and a second
heat transfer plate, as will be described further on. This means that the flow of

the first fluid is between heat transfer plates of different pairs of heat transfer
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plates, while the flow of the second fluid is between a first and a second heat
transfer plate of the same pair, i.e. within a pair. The linings 31-34 seal the
corners of the stack of heat transfer plates 30, which ensures that the two
different fluids paths are separated.

With reference to Figs 2, 3 and 4 a first and a second pair 50, 60 of
heat transfer plates are exemplified, where Fig. 3 is a cross-sectional view
along section A-A of Fig. 2 and Fig. 4 is a cross-sectional view along section
B-B of Fig. 2. The pairs 50, 60 of heat transfer plates are part of the stack of
heat transfer plates 30 illustrated in Fig. 1. The stack 30 comprises a number
of pairs of heat transfer plates that are similar to the pairs 50, 60, such as
4-200 pairs or even more.

For the pairs 50, 60 of heat transfer plates exempilified by Figs 2, 3 and
4, the first pair 50 of heat transfer plates comprises a first heat transfer plate
51 and a second heat transfer plate 52. The second pair 60 of heat transfer
plates is typically similar to the first pair 50 of heat transfer plates, which
means that it also comprises a first heat transfer plate 61 and a second heat
transfer plate 62. Thus, the first heat transfer plate 61 of the second pair 60 of
heat transfer plates is typically similar to the first heat transfer plate 51 of the
first pair 50 of heat transfer plates, while the second heat transfer plate 62 of
the second pair 60 of heat transfer plates may be similar to the second heat
transfer plate 52 of the first pair 50 of heat transfer plates.

Also, the first heat transfer plate 51 and the second heat transfer plate
52 of the first pair 50 of heat transfer plates have similar shapes. From this
follows that all heat transfer plates 51, 52, 61, 62 of the pairs 50, 60 of heat
transfer plates may be similar or even identical. However, the second heat
transfer plate 52 is, in relation to the first heat transfer plate 51, turned 180°
around an axis A1 that is parallel to the plane of the second heat transfer
plate 52. In detail, the axis A1 extends through the centre of the second heat
transfer plate 52 and is parallel to two opposite sides of the second heat
transfer plate 52, such that the second heat transfer plate 52 is, in relation to
the first heat transfer plate 51, arranged as an inverted mirror-image of the

first heat transfer plate 51. The second heat transfer plate 62 of the second
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pair 60 of heat transfer plates is in a corresponding manner arranged as an
inverted mirror-image of the first heat transfer plate 61 of the second pair 60.

Depending on the configuration of the heat transfer plates, rotation of
one heat transfer plate of a pair may be done around one or more different
axes for arranging the plates of a pair as inverted mirror-images of each oth-
er. For example, the second heat transfer plate 52 may be arranged as an
inverted mirror-images of the first heat transfer plate 51 when it is rotated
180° about an axis that is parallel to the illustrated direction D2, followed by a
rotation of 180° about an axis that is parallel to the illustrated normal N of the
plates 51, 52.

Each heat transfer plate has, as exemplified by the first heat transfer
plate 51 of the first pair 50 of heat transfer plates, a rectangular shape with a
first 511, a second 512, a third 513 and a fourth elongated side 514. When
the stack of heat exchanger plates 30 is arranged within the enclosure of the
plate heat exchanger 2, the first elongated side 511 is facing the first side
panel 11 while the third side 513 is facing the third side panel 13. The first
heat transfer plate 51 is joined with the second heat transfer plate 52 via a
joint 78 at the first elongated side 511 and via a joint 79 at the third elongated
side 513, as may be seen in Fig. 3.

The first heat transfer plate 51 comprises sets of corrugations 101-106
that are arranged on respective sides of elongated joints 72-76 that join the
first and second heat transfer plates 51, 52. The elongated joints 72-76 are
arranged to extend across the first and second heat transfer plates 51, 52. In
the disclosed embodiment, the elongate joints 72-76 extend from the second
elongated side 512 to the fourth elongated side 514 in parallel with the first
elongated side 511 and the third elongated side 513. It is to be understood
that other extensions are applicable, such as from the first 511 to the third
elongated sides.

The elongated joints 72-76 together with the first and second heat
transfer plates 51, 52 delimit flow paths 57 in the form of through flow chan-

nels 571-576. The area between two adjacent elongated joints 72-76 is thus
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not supported by any contact points. During use, the total pressure load will
be transferred to the elongated joints 72-76.

The corrugations 101-106 are separated by the elongated joints 72-76.
The sets of corrugations 101-106 extend a direction that is parallel to the
joints 72-76, which direction in the exemplified embodiment is parallel to the
direction D2. The sets of corrugations 101-106 have two outermost sets of
corrugations 101, 106, and further joints 71, 77 may be arranged intermediate
the outer sets of corrugations 101, 106 and the corresponding, closest elon-
gated side 513, 511.

As previously indicated, since all heat transfer plates may be similar, all
or some of the heat transfer plates of the stack of heat transfer plates 30,
such as plates 52, 61 and 62, may have the same properties and structural
shape as plate 51.

The corrugations 101- 106 comprise ridges and grooves that extend in
a direction D1 that is 45°-90° transverse a direction D2 along which the elon-
gated joints 71-77 extend. The directions D1, D2 are here the same directions
as previously discussed in respect of the flow of the first and second fluid.
Corrugations 101, 102 on the first heat transfer plate 51 and corresponding
corrugations 201, 202 on the second heat transfer plate 52 each comprise
ridges and grooves, such as ridge 92 and groove 93 of the first heat transfer
plate 51 and ridge 192 and groove 193 of the second heat transfer plate 52.

The corrugations 101-106 form a pattern extending along the elongate
joints 72-76, i.e in the direction D2, The pattern can be symmetrical or asym-
metrical.

The first pair 50 of heat transfer plates comprises elongated joint
grooves, as exemplified by joint grooves 81-87 of the first heat transfer plate
51, along which the elongated joints 71-77 are arranged. Each corrugation of
the set of corrugations 101-106 comprising ridges and grooves that extend in
a direction D1 that is transverse a direction D2 along which the elongated
joint grooves 81-87 extend.

The ridges of the first heat transfer plate 51 may be aligned with the

ridges of the second heat transfer plate 52, as seen in a direction parallel to a
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normal direction N of the first pair 50 of heat transfer plates. This is advanta-
geous in that efficient heat transfer and flow of fluid may be accomplished.

As shown, the joints 71-77 are arranged in a respective joint groove
81-87. Since the second heat transfer plate 52 is similar to the first heat trans-
fer plate 51 it also comprises elongated joint grooves along which the elon-
gated joints 71-77 are arranged.

With reference to Fig. 3 and to Fig. 5 illustrating the enlarged section C
of Fig. 3, it is shown that e.g. joint groove 82 of the first heat transfer plate 51
abut a corresponding joint groove 182 of the second heat transfer plate 52.
The heat transfer plates 51, 52 are then joined at the joint grooves 82, 182 by
virtue of the joint 72. In this context, a backside surface 515 of the joint
groove 82 of the first heat transfer plate 51 is in contact with a backside sur-
face 525 of the joint groove 182 of the second heat transfer plate 52.

The joints are typically formed by welding but may also be formed by
brazing or by some other, suitable means of joining. The heat exchanger
plates 51, 52, 61, 62 are typically made of metal, such as stainless steel.
When welding is used for forming the joints, i.e. when the joint are welds, la-
ser welding may be used as well as other welding techniques, such as re-
sistance welding.

Each of the joints 71-77 may comprise two at least partially overlapping
joint sections, as exemplified by a first section 721 and a second section 722
of the joint 72. The joint sections 721, 722 may be overlapping by a prede-
termined distance, such as 5-30 mm. The two joint sections 721, 722, or
welding sections when the joints are formed by welding, may begin at a re-
spective end section of the joint groove, as illustrated by the two end sections
821, 822 of joint groove 82.

As indicated, the joining of the first heat transfer plate 51 with the se-
cond heat transfer plate 52 at the first and third elongated sides 511, 513 may
be accomplished by a first set of opposite, elongated side joints 78, 79, such
that a flow path 57 for the second fluid is formed between the first set of op-

posite, elongated side joints 78, 79, i.e. within the first pair 50 of heat transfer
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plates. The flow path 57 is then parallel to the direction D2 discussed in con-
nection with Fig. 1.

For facilitating joining of the plates in a pair 50, the first and second
heat transfer plates 51, 52 have peripheral sections like sections 53, 54 that
are folded towards each other. The peripheral sections 53, 54 are folded to-
wards each other since the second heat transfer plate 52 is arranged as an
inverted mirror-image of the first heat transfer plate 51, having in mind that
the plates 51, 52 are similar. The related weld 79 is applied at a contact sur-
face formed between the folded sections 53, 54.

The joint grooves 81-87 may extend unbroken along the flow path 57
that is formed between the first and second heat transfer plates 51, 52. Also
since the first heat transfer plate 51 and the second heat transfer plate 52 are
typically joined by multiple elongated joints 71-77, the flow path 57 for the se-
cond fluid formed between the first and second heat transfer plates 51, 52
comprises multiple parallel flow channels 571-576.

To form the stack of heat transfer plates 30, pairs of heat transfer
plates like the first pair 50 of heat transfer plates and the second pair 60 of
heat transfer plates are joined via opposite, elongated side joints. Such joints
are exemplified by a set of opposite, elongated side joints 781, 782 arranged
between the first pair 50 of heat transfer plates and the second pair 60 of heat
transfer plates. Such elongated side joints 781, 782 are transverse the first
set of elongated side joints 78, 79 and joins a pair of heat transfer plates (ex-
emplified by pair 50) with an adjacent pair of heat transfer plates (exemplified
by pair 60). For facilitating joining, the plates 51, 52, 61, 62 have respective
peripheral sections that are folded towards a heat transfer plate that belongs
to another pair of heat transfer plates, such as folded sections 56 and 65. The
related weld 781 is applied at a contact surface formed between the folded
sections 56, 65.

When the pairs 50, 60 of heat transfer plates are joined, a flow path 67
for the first fluid is formed between the pairs 50, 60 of heat transfer plates.
Since the pairs 50, 60 are joined only at the second set of side joints 781, 782

a so called free-flow path is formed between the joints 781, 782, i.e. a free-
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flow path is formed between the pairs 50, 60 of heat exchanger plates. A free-
flow path may in this context be defined as a flow path without any contact
points intermediate the side joints 781, 782. Generally, free-flow has been
observed to be advantageous since occurrence of e.g. deposits from the fluid
or the presence of bacteria may be reduced or, in practice, even eliminated.

Optionally, with reference to Fig. 6 which is a cross-sectional view that
corresponds to Fig. 4, the first pair 50 of heat transfer plates and the second
pair 60 of heat transfer plates may comprise one or more supports 783, 784.
The supports 783, 784 may then be arranged intermediate the second set of
opposite, elongated side joints 781, 782 for reducing the risk of bulging of the
pairs 50, 60 of heat transfer plates due to e.g. thermal expansion.

As illustrated, the supports 781, 782 may be embodied as point-like in-
dentations in the second heat transfer plate 52, but may also be embodied as
indentations in both the first heat transfer plate 51 and in the second heat
transfer plate 52, such that the second heat transfer plate 52 may be made
similar to the first heat transfer plate 51. In principle, the supports 781, 782 of
the second heat transfer plate 52 of the first pair 50 are in contact with the
first heat transfer plate 61 of the second pair 60. The contact surfaces formed
by the supports 781, 782 between these plates 52, 61 may be made as small
as possible for avoiding occurrence of e.g. deposits from the first fluid.

A limited free-flow path is be accomplished when one or more supports
between the side joints that join two pairs are used. However, free-flow prop-
erties may in practice still be obtained if the number of supports between the
side joints is limited. To what number the supports should be limited depends
on the size of the plates, and may be empirically determined.

To form the complete stack of heat transfer plates 30, a number of
pairs of heat transfer plates are stacked adjacent each other and joined to
each other in a manner like the joining of the first and the second pairs 50, 60
of heat transfer plates. The joining of the pairs may be accomplished by using
the same methods (welding, brazing etc.) as when joining the plates of one

pair.
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For efficiently joining the heat transfer plates to the linings 31-34 each
heat exchanger plate has four protrusions at its corners, such as protrusions
515-518 of the first heat transfer plate 51. The protrusions are then joined to
the linings 31-34 by e.g. welding, brazing or by some other suitable means of
joining. The linings 31-34 partially surround the set of corner girders 21-24
when the plate heat exchanger 2 is assembled, such that the stack of heat
transfer plates 30 is firmly fixed within the enclosure that is formed by the
heads 15, 16 and the side panels 11-14.

The heat transfer plates 51, 52, 61, 62 may per se be manufactured
from steel sheets that are pressed with a press tool that forms the corruga-
tions and the weld grooves. A cutting machine thereafter cuts the pressed
plates along their periphery and the edges of the cut plates are folded in a
machine that forms the folded, peripheral sections.

From the description above follows that, although various embodi-
ments of the invention have been described and shown, the invention is not
restricted thereto, but may also be embodied in other ways within the scope
of the subject-matter defined in the following claims.

For example, other patterns of corrugations and weld grooves are
achievable, as long as a pair of heat transfer plates comprises corrugations
that are arranged on a respective side of an elongated joint that joins a first
and second heat transfer plate of a pair of heat transfer plates. Also, the
elongated joint comprises an unbroken, elongated joint, as well as comprises

a number of spot-welds arranged in an elongated series.
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CLAIMS

1. A stack of heat transfer plates configured to be arranged within an
enclosure formed by a top head (15), a bottom head (16) and four side panels
(11-14) that are bolted together with a set of corner girders (21-24), the stack
of heat transfer plates comprising pairs (50, 60) of heat transfer plates that
are stacked such that a flow path (67) for a first fluid is formed between the
stacked pairs (50, 60) of heat transfer plates, wherein a pair (50) of the
stacked pairs (50, 60) of heat transfer plates comprises a first heat transfer
plate (51) and a second heat transfer plate (52) that are joined such that a
flow path (57) for a second fluid is formed between the first and second heat
transfer plates (51, 52), characterized in that

the first heat transfer plate (51) and the second heat transfer plate
(52) are joined by a plurality of elongated joints (71-77), such that the flow
path (57) for the second fluid comprises multiple parallel flow channels (571-
576), and wherein

the pair (50) of first and second heat transfer plates (51, 52) comprises
corrugations (101, 102) that are arranged on a respective side of said plurality
of elongated joints (72-76).

2. A stack of heat transfer plates according to claim 1, wherein the
first heat transfer plate (51) comprises elongated joint grooves (82-87) along
which the elongated joints (72-76) are arranged.

3. A stack of heat transfer plates according to claim 2, wherein the
joint grooves (82-87) extend unbroken along the flow path (57) formed be-
tween the first and second heat transfer plates (51, 52).

4. A stack of heat transfer plates according to claim 2 or 3, wherein
the second heat transfer plate (52) comprises an elongated joint groove (182)
along which the elongated joint (72) is arranged, and wherein the joint
grooves (82, 182) of the first and second heat transfer plates (51, 52) abut
each other such that the heat transfer plates (51, 52) are joined at the joint
grooves (82, 182).
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5. A stack of heat transfer plates according to any one of claims 1 - 4,
wherein the joints (72-76) comprise two at least partially overlapping joint sec-
tions (721, 722).

6. A stack of heat transfer plates according to any one of claims 1 - 5,
wherein the corrugations are symmetrical (101-102).

7. A stack of heat transfer plates according to any one of claims 1 - 6,
wherein the pair (50) of heat transfer plates comprises a first set of opposite,
elongated side joints (78, 79) that join the first and second heat transfer plates
(51, 52).

8. A stack of heat transfer plates according to claim 7, wherein the
pair (50) of heat transfer plates comprises a second set of opposite, elongat-
ed side joints (781, 782) that are transverse the first set of elongated side
joints (78, 79) and joins the pair (50) of heat transfer plates with a similar pair
(60) of heat transfer plates, such that the flow path (67) for the first fluid com-
prises a free-flow path between the second set of side joints (781, 782).

9. A stack of heat transfer plates according to claim 8, wherein the
free-flow path between the second set of side joints (781, 782) is interrupted
by at least one support (783) for reducing bulging of heat transfer plates (51,
52).

10. A stack of heat transfer plates according to any one of claims 1 - 9,
wherein each of the first heat transfer plate (51) and the second heat transfer
plate (52) comprises corrugations (101-106, 201, 202) that are arranged on a
respective side of the elongated joint (72).

11. A stack of heat transfer plates according to claim 6 and 10, where-
in the corrugations comprises sets of corrugations (101-106) that are ar-
ranged between the plurality of elongated joints (71-77) that join the first and
second heat transfer plates (51, 52).

12. A stack of heat transfer plates according to any one of claims 1 -
11, wherein the corrugations (101, 102) comprise ridges (92) and grooves
(93) that extend in a direction (D1) that is 45°-90° transverse a direction (D2)

along which the elongated joint (72) extends.
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13. A stack of heat transfer plates according to any one of claims 1 -
12, wherein the first heat transfer plate (51) and the second heat transfer
plate (52) have similar shapes and the second heat transfer plate (52) is, in
relation to the first heat transfer plate (51), turned 180° around an axis (A1)

5 thatis parallel to the plane of the second heat transfer plate (52).

14. A stack of heat transfer plates according to any one of claims 1 -
13, wherein the pair (50) of heat transfer plates has a rectangular shape and
comprises four corners that are welded to linings (31-34) configured to at
least partially surround the set of corner girders (21-24).

10 15. A plate heat exchanger comprising a stack of heat transfer plates

(30) according to any one of claims 1 - 14, further comprising a top head (15),
a bottom head (16) and four side panels (11-14) that are bolted together with
a set of corner girders (21-24) to form an enclosure in which the stack of heat

transfer plates (30) is arranged.
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