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(54) PLATE HEAT EXCHANGER

(57) The present invention relates to a plate heat ex-
changer (100) comprising a top head (104), a bottom
head (106), four side panels (108a, 108b, 108c, 108d),
and four corner girders (110a, 110b 110c, 110d) bolted
together to form a sealed enclosure (102) for housing a
pack of heat exchanging plates. At least one of the side
panels (108a, 108b, 108c, 108d) is divided into at least

two separate plates (112a, 112b, 112c, 112d, 112e) ar-
ranged one after another along a longitudinal direction
(L). The least two separate plates (112a, 112b, 112c,
112d, 112e) include a first separate plate (112e) being
adapted to be bolted to the top head (104) and a second
separate plate (112a) being adapted to be bolted to the
bottom head (106).
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Description

Technical Field

[0001] The present disclosure relates to a plate heat
exchanger comprising a top head, a bottom head, four
side panels, and four corner girders, wherein the side
panels and the corner girders extend along a longitudinal
direction from the bottom head to the top head. Each side
panel is associated with two corner girders, wherein the
top head, the bottom head, the four side panels and the
four corner girders are bolted together to form a sealed
enclosure for housing a pack of heat exchanging plates.

Technical Background

[0002] Today several different types of plate heat ex-
changers exist and 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
or heat exchanging plates. This certain type of plate heat
exchanger is referred to as a block-type heat exchanger.
One example of a commercially available block-type heat
exchanger is the heat exchanger offered by Alfa Laval
AB under the product name Compabloc. Other block-
type plate heat exchangers are disclosed in patent doc-
uments EP 165179 and EP 639258.
[0003] In the block-type plate heat exchanger fluid
paths for two heat exchange fluids are formed between
the heat transfer plates in the stack of heat transfer plates,
in order to transfer heat between the two heat exchange
fluids.
[0004] Block-type heat exchangers are commonly
used in applications where the heat exchange fluids or
one of the heat exchange fluids are provided at a high
pressure, such as up to 40 bars. Moreover, the block-
type heat exchangers are commonly used where rela-
tively speaking large heat exchangers are desired. As an
example, a side panel of a typical block-type heat ex-
changer may be several meters tall and several meters
wide. The high pressure in combination with the size de-
mands a high strength box-like enclosure to withstand
the forces originating from the pressure of the heat trans-
fer fluids. Also for smaller size block-type heat exchang-
ers a high strength box-like enclosure is commonly need-
ed.
[0005] The box-like enclosure, i.e. the parts forming
the enclosure, of a block-type heat exchanger is com-
monly made of metal, such as steel. The use of a metal
case providing a sufficient mechanical strength brings
about that the box-like enclosure commonly requires a
significant amount of material in order to be fabricated,
thus becoming heavy and costly in order to provide a
required mechanical strength.
[0006] Also handling and transportation of the respec-
tive parts of the box-like enclosure become troublesome

as the parts increase in size and thus weight. In other
words, those problems become more pronounced for
large size block-type heat exchangers having a large en-
closure.
[0007] Problems associated with high material con-
sumption and high weight becomes especially pro-
nounced when the sides panels are provided with ma-
chinings or details, such as feed troughs, which reduce
the overall strength of the side panel concerned, as the
thickness of the side panels typically have to be increased
in order to compensate for the reduction in strength in-
troduced by the machinings or details.
[0008] Hence, there is a need for an improved plate
heat exchanger.

Summary

[0009] It is an object of the present disclosure to pro-
vide an improvement of the above techniques and prior
art. In particular, it is an object to provide a plate heat
exchanger comprising a sealed enclosure for housing a
pack of heat exchanging plates which is easier and less
costly to fabricate and handle while exhibiting a desired
mechanical strength.
[0010] To solve these objects a plate heat exchanger
is provided. The plate heat exchanger comprising a top
head, a bottom head, four side panels, and four corner
girders, wherein the side panels and the corner girders
extend along a longitudinal direction from the bottom
head to the top head, wherein each side panel is asso-
ciated with two corner girders, wherein the top head, the
bottom head, the four side panels and the four corner
girders are bolted together to form a sealed enclosure
for housing a pack of heat exchanging plates, wherein
at least one of the side panels is divided into at least two
separate plates arranged one after another along the lon-
gitudinal direction, wherein the at least two separate
plates include a first separate plate being adapted to be
bolted to the top head and a second separate plate being
adapted to be bolted to the bottom head.
[0011] The plate heat exchanger is advantageous in
that at least one of the side panels forming part of the
sealed enclosure for housing the pack of heat exchang-
ing plates is divided into at least two separate plates ar-
ranged one after another along the longitudinal direction.
By dividing at least one of the side panels into at least
two separate plates arranged one after another, the han-
dling of the at least two separate plates may become
significantly simplified as compared to handling a side
panel formed of a single part. Particularly, in case of rel-
atively speaking large side panels, the handling of sep-
arate plates may significantly lower the requirements on
the equipment required during for instance transporta-
tion, installation and maintenance as each of the sepa-
rate plates are smaller and lighter as compared to a side
panel being formed in a single piece.
[0012] Further, by dividing at least one of the side pan-
els into at least two separate plates arranged one after
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another, the mechanical properties of the respective sep-
arate plates may be tailored to suit specific needs of a
particular installation. As an example, one separate plate
may be made thicker and thus stronger as compared to
another separate plate or plates. It is thus possible to
reduce material consumption, since the thickness of the
respective separate plates may be chosen based on the
forces a particular separate plate is subjected to. Further,
separate plates not exhibiting weakening structures or
details such as openings may be made thinner as com-
pared to separate plates not exhibiting weakening struc-
tures or details, which allows for a reduced material con-
sumption.
[0013] Furthermore, by dividing at least one of the side
panels into at least two separate plates arranged one
after another, a modular system for forming the sealed
enclosure for housing the pack of heat exchanging plates
may be provided. In other words, the respective side pan-
els of the sealed enclosure may be formed of a plurality
of standard modules in form of separate plates having a
standard height or standard heights. The modular system
may include separate plates for instance including an
opening or similar and flat separate plates without any
opening or similar. If specific heights of the side panels,
other than those that may be formed or achieved by avail-
able standard sized separate plates are needed, a single
plate of a specific height may easily be formed to com-
plement the standard sized separate plates so as to
achieve any height of the side panels. The modular sys-
tem may thus facilitate the fabrication of the sealed en-
closure and reduce the fabrication cost.
[0014] Further, different separate plates may be made
of different materials depending on different require-
ments or needs.
[0015] The plate heat exchanger may further comprise
a lining covering an internal surface area of the divided
side panel thereby providing a closed internal surface
area of the side panel being divided into two or more
separate plates arranged one after another along the lon-
gitudinal direction. By providing a lining covering an in-
ternal surface area of the divided side panel, a closed
internal surface area of the side panel being divided into
two or more separate plates arranged one after another
along the longitudinal direction may be achieved. The
lining may thus seal the surface of the divided side panel
thereby making the divided side panel liquid or fluid tight,
such that leakage of heat exchange fluids or heat transfer
mediums may be counteracted. Moreover, the lining may
be provided in form of a material capable of withstand e.
g. corrosive heat exchange mediums or excessive heat,
thereby increasing the lifetime of the divided side panel
while increasing security. It should be noted that within
the context of the application the term "internal surface"
may refer to any surface area of the side panel facing
the interior of the plate heat exchanger and not neces-
sarily the complete surface area of the side panel con-
cerned.
[0016] The first separate plate may be provided with

an opening extending through the plate for providing a
channel for a flow of heat transfer medium through the
first plate, and/or the second separate plate may be pro-
vided with an opening extending through the plate for
providing a channel for a flow of heat transfer medium
through the second plate. By providing an opening ex-
tending through the first and or second plate, a flow of
heat transfer medium through the first and or second
plate may be realized.
[0017] The first separate plate may be provided with
bolt holes along first, second and third edges and may
be adapted to be bolted to the top head along a first edge
and may adapted to be bolted to two associated corner
girders along second and third edges of the first separate
plate, wherein a fourth edge of the first separate plate
may be free from bolt holes, and wherein the second
separate plate may be provided with bolt holes along first,
second and third edges and may be adapted to be bolted
to the bottom head along a first edge and may be adapted
to be bolted to the two associated corner girders along
second and third edges of the second separate plate,
wherein a fourth edge of the second separate plate may
be free from bolt holes. By providing bolt holes along first,
second and third edges of the first separate plate and
the second separate plate, the respective plates may be
bolted to the corner girders and top respective bottom
head without requiring any additional details for forming
the sealed enclosure for housing the pack of heat ex-
changing plates. Hence, no additional girders, reinforcing
elements or similar may be required. Moreover, the
mounting of the first separate plate and the second sep-
arate plate may be facilitated as a limited number of bolts
may be used.
[0018] At least one of the side panels may be divided
into at least three separate plate modules arranged one
after another along the longitudinal direction, which is
advantageous in that a limited number of separate plate
types may be used to form a large number of different
types or heights of side panels. Further, the mechanical
properties of the respective separate plate modules may
vary so as to account for different requirements, such as
different mechanical strengths or openings to give a few
examples.
[0019] A third separate plate module, arranged be-
tween the first and the second plate modules in the lon-
gitudinal direction, may be adapted to be bolted to two
associated corner girders without being bolted to the top
head or bottom head, which is advantageous in that no
additional details for forming the sealed enclosure for
housing the pack of heat exchanging plates may be re-
quired. In other words, the third separate plate module
may only be bolted to the two associated corner girders.
Moreover, the mounting of the of the mounting of the third
separate plate module may be facilitated as a limited
number of bolts may be used.
[0020] At a first side a separate plate being provided
with a channel for a flow of heat transfer medium through
the plate may have a first thickness and wherein at the
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first side a separate plate not being provided with a chan-
nel for a flow of heat transfer medium through the plate
may have a second thickness, wherein the first thickness
may be greater than the second thickness, which is ad-
vantageous in that the reduced strength owing from the
channel of flow may be compensated for in an efficient
manner. In other words, the separate plate being provid-
ed with a channel for a flow of heat transfer medium
through the plate may be made thicker so as to account
for the channel for a flow without having to change or
alter the separate plate not being provided with a channel
for a flow. This arrangement may result in a reduced ma-
terial consumption and hence a reduced cost while still
maintaining a desired mechanical strength of the side
panel.
[0021] The first thickness may be at least 110%, pref-
erably at least 120% of the second thickness.
[0022] At least the side panel or side panels being pro-
vided with an opening extending through the respective
side panel for providing a channel for a flow of heat trans-
fer medium through the side panel, may be divided into
two or more separate plates arranged one after another
along the longitudinal direction, which is advantageous
in that material consumption of the side panel may be
reduced while maintaining a desired mechanical strength
of the side panel.
[0023] Each of the two corner girders associated with
the divided side panel may be provided with a longitudi-
nally extending notch, wherein the notch, as seen in a
cross-section across the longitudinal direction, may po-
sitioned at a corner formed by a surface facing the side
panel and a surface facing the other corner girder, where-
in the notch extends along the longitudinal direction from
an interface between the top head and the corner girder
to an interface between the bottom head and the corner
girder, wherein the longitudinally extending notch togeth-
er with the separate plates of the side panel form a groove
extending along the longitudinal direction, the groove be-
ing configured to receive and clamp an edge portion of
the lining, which is advantageous in that the lining may
be clamped between the corner girders and the side pan-
el while mounting the side panel to the corner girders.
Moreover, the notch may act as a mechanical stop and
abut the side panel when mounting the side panel to the
corner girders. By this abutment between the side panel
and the corner girders the risk of over-compressing the
lining may be reduced as the final distance between the
side panel and the corner girders may be determined by
the demoulding of the notch. The height of the notch may
thus for instance be slightly lower than an initial thickness
of the lining, so as to compress the lining slightly during
mounting. The height of the notch may be different and
may for instance account for the thickness of a gasket
which may be provided between the lining and the corner
girders.
[0024] The top head may, on an edge surface facing
the divided side panel, be provided with a notch extending
in a transverse direction along the edge surface, wherein

the notch, as seen in a cross-section across the trans-
verse direction, is positioned at a corner formed by the
edge surface and an internally facing major surface of
the top head, wherein the notch extends from an interface
between the first separate plate and a first of the two
associated corner girders and an interface between the
first separate plate and a second one of the two associ-
ated corner girders, wherein the notch extending in a
transverse direction together with the first separate plate
forms a groove extending along the transverse direction,
the groove being configured to receive and clamp an
edge portion of the lining, which is advantageous in that
the lining may be clamped between the top head and the
side panel while mounting the side panel to the top head.
Moreover, the notch may act as a mechanical stop and
abut the side panel when mounting the side panel to the
top head. By this abutment between the side panel and
the top head the risk of over-compressing the lining may
be reduced as the final distance between the side panel
and the top may be determined by the demoulding of the
notch. The height of the notch may thus for instance be
slightly lower than an initial thickness of the lining, so as
to compress the lining slightly during mounting. The
height of the notch may be different and may for instance
account for the thickness of a gasket which may be pro-
vided between the lining and the top head.
[0025] The bottom head may, on an edge surface fac-
ing the divided side panel, be provided with a notch ex-
tending in a transverse direction along the edge surface,
wherein the notch, as seen in a cross-section across the
transverse direction, is positioned at a corner formed by
the edge surface and an internally facing major surface
of the bottom head, wherein the notch extends from an
interface between the second separate plate and a first
of the two associated corner girders and an interface be-
tween the second separate plate and a second one of
the two associated corner girders, wherein the notch ex-
tending in a transverse direction together with the second
separate plate forms a groove extending along the trans-
verse direction, the groove being configured to receive
and clamp an edge portion of the lining, which is advan-
tageous in that the lining may be clamped between the
bottom head and the side panel while mounting the side
panel to the bottom head. Moreover, the notch may act
as a mechanical stop and abut the side panel when
mounting the side panel to the bottom head. By this abut-
ment between the side panel and the bottom head the
risk of over-compressing the lining may be reduced as
the final distance between the side panel and the top may
be determined by the demoulding of the notch. The height
of the notch may thus for instance be slightly lower than
an initial thickness of the lining, so as to compress the
lining slightly during mounting. The height of the notch
may be different and may for instance account for the
thickness of a gasket which may be provided between
the lining and the top head.
[0026] The lining may have a thickness between 2 and
15 mm, preferably between 5 and 15 mm, more preferred
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between 8 and 12 mm, and preferably comprise stainless
steel or titanium. By providing a lining having a thickness
between 2 and 15 mm, the lining may efficiently withstand
the pressure of the fluids in the plate heat exchanger.
Moreover, by providing a relatively speaking thick lining,
the lining may withstand irregularities, slots or gaps that
may be present for instance at the interface between two
separate plates. In other words, the fit between two ad-
jacent separate plates need not be perfect as relatively
speaking small gaps may be acceptable. A relatively
speaking thick lining may also mitigate the need for fixing
adjacent separate plates to each other e.g. by using fas-
teners such as bolts or keyed surfaces interacting with
each other.
[0027] Each of the two corner girders associated with
the divided side panel may be provided with a first, trans-
versely protruding, shoulder portion adapted to interact
with the first separate plate and a second, transversely
protruding, shoulder portion adapted to interact with the
second separate plate, wherein the first shoulder portion
comprises a first abutment surface having an extension
in a direction transverse to the longitudinal direction and
facing the second shoulder portion, wherein the second
shoulder portion comprises a second abutment surface
having an extension in a direction transverse to the lon-
gitudinal direction and facing the first shoulder portion,
wherein the first separate plate may comprise two abut-
ment surfaces, each having an extension in a direction
transverse to the longitudinal direction and facing away
from the second separate plate, the two abutment sur-
faces being configured to interact with the respective first
abutment surface of the two associated corner girders,
and wherein the second separate plate may comprise
two abutment surfaces, each having an extension in a
direction transverse to the longitudinal direction and fac-
ing away from the first separate plate, the two abutment
surfaces being configured to interact with the respective
second abutment surface of the two associated corner
girders. By this arrangement, forces acting to separate
the top head form the bottom head along the longitudinal
direction may be transferred through the corner girders
via the abutment surfaces present on the corner girders,
the first separate plate and the second separate plate
respectively. In other words, the top head may become
locked with respect to the bottom head in the longitudinal
direction by the abutment surfaces present on the corner
girders, the first separate plate and the second separate
plate respectively while forces acting to separate the top
head form the bottom head will be transferred via the first
separate plate, the corner girders and the second sepa-
rate plate by means of the interaction between the abut-
ment surfaces. In this way, the top head will be counter-
acted from being separated from the bottom head in the
longitudinal direction.
[0028] Hence, forces may be transferred from the top
head to the bottom head or vice versa allowing for that
the side panels of the plate heat exchanger may be
formed as separate plates, since the side panels need

not transfer forces acting to separate the top head from
the bottom head. Hence, the side panels may be made
as a plurality of separate plates, where the separate pal-
ates need not interact with each other, while providing a
mechanically strong sealed enclosure for housing a pack
of heat exchanging plates.
[0029] The first abutment surface of the first shoulder
portion, the second abutment surface of the second
shoulder portion, the two abutment surfaces of the first
separate plate and the two abutment surfaces of the sec-
ond separate plate may be planar in cross section and
have respective normal directions being parallel to the
longitudinal direction, which is advantageous in that an
efficient interaction between the abutment surfaces may
be provided using a simple shape of the abutment sur-
faces. In other words, forces may efficiently be trans-
ferred via the abutment surfaces.
[0030] It is noted that the invention relates to all pos-
sible combinations of features recited in the claims.

Brief Description of the Drawings

[0031] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying schematic drawings, in which

Fig. 1 is a schematic perspective view of a block-
type plate heat exchanger having side panels divided
into separate plates arranged one after another,
Fig. 2 is a schematic perspective view of the sealed
enclosure of the block-type plate heat exchanger of
Fig. 1,
Fig. 3 is an enlarged view of a bottom portion of the
sealed enclosure of Fig. 2, and
Fig. 4 is an enlarged view of a top portion sealed
enclosure of Fig. 2, with the side panels removed
and the top head opened up.

Detailed description

[0032] The present inventive concept will now be de-
scribed more fully hereinafter with reference to the ac-
companying drawings, in which a preferred embodiment
of the present inventive concept is shown. This inventive
concept may, however, be embodied in many different
forms and should not be construed as limited to the em-
bodiment set forth herein; rather, the embodiment is pro-
vided for thoroughness and completeness, and fully con-
vey the scope of the inventive concept to the skilled per-
son.
[0033] Referring now to the drawings and to Fig. 1 in
particular, there is conceptually depicted a plate heat ex-
changer 100. The plate heat exchanger 100 is a block-
type heat exchanger. The plate heat exchanger 100 in-
cludes a sealed enclosure 102 for housing a pack of heat
exchanging plates, not shown.
[0034] The sealed enclosure 102 for housing a pack
of heat exchanging plates will now be described in greater
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detail with reference to Fig. 1, 2, 3 and 4. The sealed
enclosure 102 of the plate heat exchanger 100 includes
a top head 104, a bottom head 106, four side panels
108a, 108b, 108c 108d, and four corner girders 110a,
110b, 110c, 110d. The side panels 108a, 108b, 108c
108d and the corner girders 110a, 110b, 110c, 110d ex-
tend along a longitudinal direction L from the bottom head
106 to the top head 104.
[0035] Each side panel 108a, 108b, 108c 108d is as-
sociated with two corner girders 110a, 110b, 110c, 110d.
As an example, side panel 108a is associated with the
two corner girders 110a and 110b, whereas side panel
108c is associated with the two corner girders 110b and
110c. The top head 104, the bottom head 106, the four
side panels 108a, 108b, 108c 108d and the four corner
girders 110a, 110b, 110c, 110d are bolted together to
form the sealed enclosure 102.
[0036] According to the present inventive concept, at
least one of the side panels 108a, 108b, 108c 108d is
divided into at least two separate plates arranged one
after another along the longitudinal direction L. In the
depicted enclosure 102 of Fig. 2, each of the side panels
108a, 108b, 108c 108d are divided into five separate
plates or plate modules. Side panel 108a is divided into
separate plates 112a, 112b, 112c, 112d, 112e arranged
one after another along the longitudinal direction L so as
to form the side panel 108a. The uppermost or first sep-
arate plate 112e is adapted to be bolted to the top head
104 and lowermost or second separate plate 112a is
adapted to be bolted to the bottom head 106.
[0037] In the depicted embodiment, the side panels
108a, 108b, 108c 108d are depicted as being divided
into five separate plates 112a, 112b, 112c, 112d, 112e.
However, the side panels 108a, 108b, 108c 108d may
be divided into any number of separate plates. Not all
side panels 108a, 108b, 108c 108d need to be divided
into the same number of separate plates. Further not all
side panels 108a, 108b, 108c 108d need to be divided
at all, meaning that one, two or three of the side panels
108a, 108b, 108c 108d may be formed as a single panel
formed of a single part or plate.
[0038] For instance, the side panel 108a may be divid-
ed into two separate plates arranged one after another,
where uppermost separate plate is adapted to be bolted
to the top head 104 and lowermost separate plate is
adapted to be bolted to the bottom head 106. At the same
time the other side panels 108b, 108c 108d may be di-
vided into any number of separate plates as discussed
above.
[0039] As a further example, the side panel 108a may
be divided into three separate plates arranged one after
another, where uppermost separate plate is adapted to
be bolted to the top head 104 and lowermost separate
plate is adapted to be bolted to the bottom head 106.
[0040] One, two, three or four of the side panels 108a,
108b, 108c 108d may be divided into any number of sep-
arate plates, including two, three, four, five, six, seven
and ten to give a few non limiting examples.

[0041] The uppermost separate plate 112e of side pan-
el 108a is in the depicted embodiment provided with bolt
holes 114 along first, second and third edges 116a, 116b,
116c and is adapted to be bolted to the top head 104
along a first edge 116a and adapted to be bolted to two
associated corner girders 110a, 110b along second and
third edges 116b, 116c of the uppermost separate plate
112e. The fourth edge 116d of the uppermost separate
112e plate is free from bolt holes.
[0042] Similarly, the lowermost separate plate 112a is
provided with bolt holes 114 along first, second and third
edges 116a, 116b, 116c and is adapted to be bolted to
the bottom head 106 along a first edge 116a and adapted
to be bolted to the two associated corner girders 110a,
110b along second and third edges 116b, 116c of the
lowermost separate plate 112a. The fourth edge 116d of
the lowermost separate plate 112a is free from bolt holes.
[0043] Other arrangements than bolts introduced in the
bolt holes 114 may be used for mounting the separate
plates 112e, 112a. Rivets or pins may for example be
used. The bolt holes 114 are thus optional and may be
omitted.
[0044] As already mentioned above, at least one of the
side panels 108a, 108b, 108c 108d may be divided into
at least three separate plates or plate modules 112a,
112b, 112c, 112d, 112e arranged one after another along
the longitudinal direction L.
[0045] Side panel 108a is depicted as being divided
into five separate plates 112a, 112b, 112c, 112d, 112e.
The separate plates 112b, 112c, 112d are arranged be-
tween the uppermost and the lowermost plate modules
112a, 112b in the longitudinal direction L in the depicted
embodiment. The separate plates 112b, 112c, 112d are
adapted to be bolted to the two associated corner girders
110a, 110b without being bolted to the top head 104 or
bottom head 106. In other words, the separate plates
112b, 112c, 112d may only bolted to the corner girders
110a, 110b.
[0046] As seen in Fig. 1 and 2 the uppermost separate
plate 112e of the side panel 108a may be provided with
an opening 118. The opening 118 may extend through
the plate 112e, thereby providing a channel for a flow of
heat transfer medium through the plate 112e. In Fig 2.
the opening 118 is depicted as being provided with a
flange 120 on the outside of the enclosure 102. The
flange may be used to connect the heat exchanger 100
to e.g. a pipe for feeding a flow of heat transfer medium
through the plate 112e and into the heat exchanger 100.
The opening 118 may correspondingly be used to allow
heat transfer medium to leave the heat exchanger 100
through the plate 112e.
[0047] As is evident from Fig. 1 and 2, more openings
118 may be provided on the respective side panels 108a,
108b, 108c 108d. For instance, the lowermost separate
plate of side panel 108c is provided with an opening 118
extending through the plate for providing a channel for a
flow of heat transfer medium through the plate. Any
number of openings may be provided in any locations of
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the enclosure 102.
[0048] According to the present inventive concept, at
least the side panel or side panels 108a, 108b, 108c 108d
being provided with an opening 118 extending through
the respective side panel 108a, 108b, 108c 108d for pro-
viding a channel for a flow of heat transfer medium
through the side panel 108a, 108b, 108c 108d, may di-
vided into two or more separate plates 112a, 112b, 112c,
112d, 112e arranged one after another along the longi-
tudinal direction L.
[0049] As is depicted in Fig. 1 and 2, the uppermost
separate plate 112e of side panel 108a being provided
with a channel for a flow of heat transfer medium through
the plate 112e may have a first thickness, while the sep-
arate plates 112a, 112b, 112c, 112d not being provided
with a channel for a flow of heat transfer medium through
the plates 112a, 112b, 112c, 112d may have a second
thickness. The first thickness, i.e. the thickness of the
separate plate 112e is depicted as being greater than
the second thickness, i.e. the thickness of the separate
plates 112a, 112b, 112c, 112d. Separate plate 112e may
be of greater thickness than separate plates 112a, 112b,
112c, 112d, so as to compensate for the reduced strength
introduced by the opening 118 provided through the plate
112e.
[0050] As an example, the first thickness may be at
least 110%, preferably at least 120% of the second thick-
ness. Other relations between the first and second thick-
ness may of course be used. Moreover, when more than
two separate plates 112a, 112b, 112c, 112d, 112e are
used, more different thicknesses may be used. Each sep-
arate plate separate plates 112a, 112b, 112c, 112d, 112e
may for instance have a specific thickness. The thickness
may also vary within a separate plate 112a, 112b, 112c,
112d, 112e. For instance, a single separate plate 112a,
112b, 112c, 112d, 112e may be made ticker at locations
where material stresses are greater than in other loca-
tions.
[0051] Further, different effective thicknesses of the
separate plates 112a, 112b, 112c, 112d, 112e may as
an alternative be realized by stacking elements forming
the separate plates 112a, 112b, 112c, 112d, 112e on top
of each other. It is for example possible to double the
thickness by stacking to elements of a certain thickness
on top of each other so as to form a separate plate 112a,
112b, 112c, 112d, 112e. More elements such as three,
four, five or ten may be stacked on top of each other so
as to form a separate plate 112a, 112b, 112c, 112d, 112e,
to give a few non limiting examples.
[0052] As an alternative, the separate plates 112a,
112b, 112c, 112d, 112e may be made stronger by being
provided by impressions, corrugations or similar stiffen-
ing the separate plates 112a, 112b, 112c, 112d, 112e
concerned.
[0053] By dividing the side panels 108a, 108b, 108c
108d into separate plates 112a, 112b, 112c, 112d, 112e
arranged one after another as described above, a mod-
ular system for forming the sealed enclosure 102 may

be provided. More specifically, the respective side panels
112a, 112b, 112c, 112d, 112e of the sealed enclosure
102 may be formed of a plurality of standard modules
112a, 112b, 112c, 112d, 112e having standard heights.
The modular system may include separate plates 112e
including an opening 118 flat separate plates 112a, 112b,
112c, 112d without any opening. If specific heights of the
side panels 108a, 108b, 108c 108d, other than those that
may be formed by available standard sized separate
plates 112a, 112b, 112c, 112d, 112e are needed, a single
plate, not shown, of a specific height may easily be
formed to complement the standard sized separate
plates 112a, 112b, 112c, 112d, 112e so as to achieve
any height of the side panels 108a, 108b, 108c 108d.
The modular system may thus facilitate the fabrication
of the sealed enclosure 102.
[0054] As is depicted in Fig. 2, a lining 122 may be
provided at an inside of the side panel 108a, i.e. at side
of the side panel 108a facing the interior of the enclosure
102. The lining 122 is shown separately from the side
panel 108a in order to clearly illustrate how the lining is
provided with respect to the side panel 108a and the rest
of the enclosure 102. The depicted lining 122 covers the
internal surface area of the divided side panel 108a there-
by providing a closed internal surface area of the side
panel 108a. The lining 122 covers the internal surface of
the side panel 108a in the sense that the internal surface
of the side panel 108a otherwise being exposed to the
interior of the enclosure 102 is covered. In other words,
the entire internal surface of the side panel 108a is typ-
ically not covered by the lining. However, the lining 122
may as an alternative cover the entire internal surface of
the side panel 108a. The lining 122 may thus provide a
closed internal surface area of the side panel 108a in the
sense that the divided side panel 108a is made fluid tight.
Should the lining 122 not be present, the side panel may
risk leaking fluid medium for instance at an interface be-
tween the separate plates 112a, 112b, 112c, 112d, 112e.
The lining 122 typically has a thickness between 2 and
15 mm, such as between 5 and 15 mm, so as to be able
to handle the pressure which it is subjected to. In the
depicted embodiment, the lining 122 is typically 10 mm
and preferably between 8 and 12 mm. Further, the lining
122, typically comprises a material selected from the
group consisting of: stainless steel, titanium and Hastel-
loy™. By selecting different material for the lining 122,
the material of the interior of the heat exchanger being
exposed to the heat transfer fluids may be tailored. The
lining 122 is typically made of a metal material or a metal
comprising material. In this way, the same type of sepa-
rate plates 112a, 112b, 112c, 112d, 112e may be used
with linings of different materials so as to account for
example corrosive heat transfer fluids or excessive heat.
[0055] It is to be noted that the other side panels 108b,
108c, 108d of the depicted enclosure 102 are typically
also provided by a corresponding lining, not shown. The
lining of the other side panels 108b, 108c, 108d is hence
omitted in Fig. 2 in order to make Fig. 2 more clear. On
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the other hand, if one or some of the side panels 108a,
108b, 108c, 108d are not divided into separate plates
112a, 112b, 112c, 112d, 112e, the lining may be omitted
at the non-divided side panel or side panels. The lining
122 may even be omitted at the divided side panel or
side panels. The lining 122 is thus optional and may be
omitted.
[0056] The depicted lining 122 of the side panel 108a
is clamped between the side panel 108a and the two
associated corner girders 110a, 110b, the top head 104
and the bottom head 106 respectively. The clamping of
the lining 122 will be described in more detail below with
reference to Figs. 2, 3 and 4.
[0057] Each of the two depicted corner girders 110a,
110b associated with the divided side panel 108a is pro-
vided with a longitudinally extending notch 123. The
notch 123, as seen in a cross-section across the longi-
tudinal direction L, is positioned at a corner of the two
corner girders 110a, 110b formed by the surface of the
respective corner girder 110a, 110b facing the side panel
108a and the surface of the respective corner girder
110a, 110b facing the other corner girder 110a, 110b.
The notch 123 extends along the longitudinal direction L
from an interface between the top head 104 and the cor-
ner girder 110a, 110b to an interface between the bottom
head 106 and the corner girder 110a, 110b. In other
words, the notch 123 extends along the entire length of
the two corner girders 110a, 110b associated with the
divided side panel 108a. The longitudinally extending
notch 123 together with the separate plates 112a, 112b,
112c, 112d, 112e of the side panel 108a forms a groove
when the separate plates 112a, 112b, 112c, 112d, 112e
of the side panel 108a are mounted to the two corner
girders 110a, 110b. Hence, the groove so formed at each
of the two corner girders 110a, 110b extends along the
longitudinal direction L of the heat exchanger 100 and
enclosure 102. The groove is configured to receive and
clamp an edge portion of the lining 122 in the sense that
the lining 122 is clamed or pressed between the corner
girders 110a, 110b and the separate plates 112a, 112b,
112c, 112d, 112e of the side panel 108a, such that the
lining 122 is fixed with respect to the corner girders 110a,
110b and the separate plates 112a, 112b, 112c, 112d,
112e of the side panel 108a. The notch 123 is optional
and may be omitted.
[0058] Similarly, the bottom head 106 is in the depicted
embodiment, on an edge surface facing the divided side
panel 108a, provided with a notch 124 extending in a
transverse direction along the edge surface. The notch
124, as seen in a cross-section across the transverse
direction, is positioned at a corner formed by the edge
surface and an internally facing major surface of the bot-
tom head 106. The notch 124 extends from an interface
between the lowermost separate plate 112a and a first
110a of the two associated corner girders 110a, 110b
and an interface between the lowermost separate plate
112a and a second one 110b of the two associated corner
girders 110a, 110b. In other words, the notch 124 extends

along the entire upper edge of the bottom head 106. The
notch 124 forms together with the lowermost separate
plate 112a a groove when the plate 112a is mounted to
the bottom head 106 and the two corner girders 110a,
110b. The groove so formed extends along the trans-
verse direction and is configured to receive and clamp
an edge portion of the lining 122 in the sense that the
lining 122 is clamed or pressed between the bottom head
106 and the separate plate 112a of the side panel 108a,
such that the lining 122 is fixed with respect to the bottom
head 106 and the separate plate 112a of the side panel
108a. The notch 124 is optional and may be omitted.
[0059] A corresponding notch 125 is provided at the
top head 104 in the depicted embodiment. The notch 125
forms a together with the uppermost separate plate 112e
a corresponding groove when the plate 112e is mounted
to the top head 104 and the two corner girders 110a,
110b. The groove so formed extends along the trans-
verse direction and is configured to receive and clamp
an edge portion of the lining 122 in the sense that the
lining 122 is clamed or pressed between the top head
104 and the separate plate 112e of the side panel 108a,
such that the lining 122 is fixed with respect to the top
head 104 and the separate plate 112e of the side panel
108a. The notch 125 is optional and may be omitted.
[0060] Hence, the lining 122 may be fixed to the side
panel 108a and the enclosure by the respective grooves
formed by the respective notches 123, 124, 125, when
the separate plates 112a, 112b, 112c, 112d, 112e of the
side panel 108a are mounted to the two corner girders
110a, 110b, the top head 104 and the bottom head 106.
The lining 122 may thus form a fluid tight joint between
the separate plates 112a, 112b, 112c, 112d, 112e of the
side panel 108a, the two corner girders 110a, 110b, the
top head 104 and the bottom head 106.
[0061] It is to be understood that corresponding ar-
rangements for clamping or fixing liners to the other side
panels 108b, 108c, 108d may be made. This will not be
discussed any further to avoid undue repetition.
[0062] A gasket, not shown, may be provided in the
respective grooves formed by the respective notches
123, 124, 125.
[0063] In the following it will be described in greater
detail how the enclosure 102 is formed of the top head
104, the bottom head 106, the four side panels 108a,
108b, 108c, 108d and the four corner girders 110a, 110b,
110c, 110d, and how the respective parts are designed
such that the enclosure 102 exhibits a desired mechan-
ical strength to e.g. withstand the pressure of the heat
exchanging fluids.
[0064] The formation of the enclosure will be described
with reference to Figs. 2, 3 and 4 and it will be discussed
how the side panel 108a with the separate plates 112a,
112b, 112c, 112d, 112e is mounted or fixed to the two
corner girders 110a, 110b, the top head 104 and the bot-
tom head 106 so as to form part of the enclosure 102. It
is to be understood that corresponding arrangements for
mounting the other side panels 108b, 108c, 108d to the
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corner girders 110a, 110b, 110c, 110d, the top head 104
and the bottom head 106 of the depicted embodiment
may be made. This will however not be discussed any
further to avoid undue repetition.
[0065] Each of the two corner girders 110a, 110b of
the depicted embodiment associated with the divided
side panel 108a is provided with a first, transversely pro-
truding, shoulder portion 128. The first shoulder portion
128 of the respective two corner girders 110a, 110b is
adapted to interact with the uppermost or first separate
plate 112e of the divided side panel 108a.
[0066] Further, each of the two corner girders 110a,
110b of the depicted embodiment associated with the
divided side panel 108a is provided with a second, trans-
versely protruding, shoulder portion 130. The second
shoulder portion 130 of the respective two corner girders
110a, 110b is adapted to interact with the second or low-
ermost separate plate 112a of the divided side panel
108a.
[0067] The first shoulder portion 128 includes a first
abutment surface 128a. The first abutment surface 128a
extends in a direction transverse to the longitudinal di-
rection L and faces the second shoulder portion 130. In
other words, the first abutment surface 128a faces down-
wards in Fig. 4.
[0068] The second shoulder portion 130 includes a
second abutment surface 130a. The second abutment
surface 130a extends in a direction transverse to the lon-
gitudinal direction L and faces the first shoulder portion
128. In other words, the second abutment surface 130a
faces upwards in Fig. 3.
[0069] The uppermost separate plate 112e of the de-
picted embodiment comprises two abutment surfaces
129a, as depicted in Fig. 2. Each of the two abutment
surfaces 129a extends in a direction transverse to the
longitudinal direction L and faces away from the upper-
most separate plate 112e. The two abutment surfaces
129a are configured to interact with the respective first
abutment surface 128a of the two associated corner gird-
ers 110a, 110b. The respective first abutment surface
128a of the two associated corner girders 110a, 110b
will thus contact the two abutment surfaces 129a of the
uppermost separate plate 112e when the uppermost sep-
arate plate 112e is mounted to the two associated corner
girders 110a, 110b. This arrangement will consequently
counteract movement of the uppermost separate plate
112e in an upward direction along the longitudinal direc-
tion L when the uppermost separate plate 112e is pushed
upwards along the longitudinal direction L owing from e.
g. pressure in the enclosure 102. The interaction between
the abutment surfaces 128a, 129a will consequently re-
sult in a mechanical stress along the two corner girders
110a, 110b associated with the divided side panel 108a.
[0070] Correspondingly, the lowermost separate plate
112a of the depicted embodiment comprises two abut-
ment surfaces 131 a, as depicted in Fig. 3. Each of the
two abutment surfaces 131 a extends in a direction trans-
verse to the longitudinal direction L and faces away from

the lowermost separate plate 112a. The two abutment
surfaces 131 a are configured to interact with the respec-
tive second abutment surface 130a of the two associated
corner girders 110a, 110b. The respective second abut-
ment surface 130a of the two associated corner girders
110a, 110b will thus contact the two abutment surfaces
131 a of the lowermost separate plate 112a when the
lowermost separate plate 112a is mounted to the two
associated corner girders 110a, 110b. This arrangement
will consequently correspondingly counteract movement
of the lowermost separate plate 112a in a downward di-
rection along the longitudinal direction L when the low-
ermost separate plate 112a is pushed downwards along
the longitudinal direction L owing from e.g. pressure in
the enclosure 102. The interaction between the abutment
surfaces 130a, 131 a will consequently result in a me-
chanical stress of the two corner girders 110a, 110b as-
sociated with the divided side panel 108a.
[0071] The first abutment surface 128a of the first
shoulder portion 128 and the second abutment surface
130a of the second shoulder portion 130 are in the de-
picted embodiment planar in cross section. Further, the
abutment surfaces 128a, 130a both have normal direc-
tions being parallel to the longitudinal direction L. The
normal direction of abutment surfaces 128a points down-
wards in Fig. 4, whereas the normal direction of abutment
surfaces 130a points upwards in Fig. 3.
[0072] The two abutment surfaces 129a of the upper-
most or first separate plate 112e and the two abutment
surfaces 131 a of the lowermost or second separate plate
112a are in the depicted embodiment planar in cross sec-
tion, like the abutment surfaces 128a, 130a of the two
corner girders 110a, 110b. Further, the abutment surfac-
es 129a, 131 a both have normal directions being parallel
to the longitudinal direction L. The normal direction of
abutment surfaces 129a points downwards in Fig. 2,
whereas the normal direction of abutment surfaces 131
a points upwards in Fig. 3.
[0073] By providing planar abutment surfaces 128a,
129a, 130a, 131 a an efficient interaction of transfer of
forces may be realized between the respective abutment
surfaces 128a, 129a, 130a, 131 a. It is however to be
noted that inclined, wavy, keyed or toothed abutment sur-
faces may be used to give a few non-limiting examples.
In other words, any type of abutment surfaces may be
used as long as the abutment surfaces are capable of
interacting so as to transfer forces between them.
[0074] As an alternative, each of the two corner girders
110a, 110b associated with the divided side panel 108a
may be provided with first and second, shoulder portions
in form of internal surfaces of a recess or cut, not shown,
provided on each of the two corner girders 110a, 110b.
In other words, the abutment surfaces of the two corner
girders 110a, 110b may be provided as internal surfaces
of a recess or cut provided on each of the two corner
girders 110a, 110b. When the abutment surfaces of the
two corner girders 110a, 110b are provided as internal
surfaces of a recess or cut provided on each of the two
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corner girders 110a, 110b, the abutment surfaces of the
uppermost separate plate 112e and the lowermost sep-
arate plate 112a may advantageously be provided as
external surfaces of a respective protrusion, not shown,
provided on each of the uppermost separate plate 112e
and the lowermost separate plate 112a. The external sur-
face of the respective protrusion may thus interact with
the internal surface of the respective recesses so as to
transfer forces. Consequently, this arrangement of the
abutment surfaces, also allows for efficient transfer of
forces although being slightly differently crafted.
[0075] As a further example, each of the two corner
girders 110a, 110b associated with the divided side panel
108a may be provided with first and second, shoulder
portions in form of internal surfaces of a respective re-
cess, not shown, provided on each of the two corner gird-
ers 110a, 110b. In other words, the abutment surfaces
of the two corner girders 110a, 110b may be provided as
internal surfaces of a recess or groove provided on each
of the two corner girders 110a, 110b. When the abutment
surfaces of the two corner girders 110a, 110b are pro-
vided as an internal surface of a respective recess pro-
vided on each of the two corner girders 110a, 110b, the
abutment surfaces of the uppermost separate plate 112e
and the lowermost separate plate 112a may advanta-
geously be provided as an external surface of a respec-
tive key or tongue, not shown, arranged in a recess or
groove, not shown, provided on each of the uppermost
separate plate 112e and the lowermost separate plate
112a. In other words, the two corner girders 110a, 110b,
the uppermost separate plate 112e and the lowermost
separate plate 112a may be provided with transversal
grooves or recesses in which a key or tongue may be
provided. Also this alternative arrangement of the abut-
ment surfaces, allows for efficient transfer of forces al-
though being slightly differently crafted.
[0076] As depicted in Fig. 4, the top head 104 may be
provided with an elongated protrusion 132 extending in
a direction transverse to the longitudinal direction L. The
depicted elongated protrusion 132 faces the uppermost
or first separate plate 112e. The uppermost separate
plate 112e may be provided with a corresponding groove
133 as depicted in Fig. 2. The depicted groove 133 is
formed so as to interact with the elongated protrusion
132. The interaction between the elongated protrusion
132 and the groove 133 will, thus counteract movement
of the plate 112e in the longitudinal direction L. The en-
closure 102 will thus become stronger, and at the same
time mounting of the plate 112e will be facilitated as the
plate 112e will be counteracted from moving during
mounting, e.g. when being bolted to the top head 104
and the two corner girders 110a, 110b.
[0077] As depicted in Fig. 3, the bottom head 106 may
be provided with an elongated protrusion 134 extending
in a direction transverse to the longitudinal direction L.
The depicted elongated protrusion 134 faces the lower-
most or second separate plate 112a. The lowermost sep-
arate plate 112a may be provided with a corresponding

groove 135 as depicted in Fig. 3. The groove 135 is
formed so as to interact with the elongated protrusion
134. The interaction between the elongated protrusion
134 and the groove 135 will, thus counteract movement
of the plate 112a in the longitudinal direction L. The en-
closure 102 may thus become stronger, and at the same
time mounting of the plate 112a may be facilitated as the
plate 112a may be counteracted from moving during
mounting, e.g. when being bolted to the top head 104
and the two corner girders 110a, 110b.
[0078] Further, as depicted in Figs. 3 and 4, each of
the two corner girders 110a, 110b associated with the
divided side panel 108a may be provided with an elon-
gated protrusion 136. The depicted protrusions 136 ex-
tends in the longitudinal direction L and faces the upper-
most separate plate 112e and the lowermost separate
plate 112a. The uppermost or first separate plate 112e
and the lowermost or second separate plate 112a may
be provided with corresponding grooves 137. The
grooves 137 of the plates 112a, 112e may be arranged
to interact with the elongated protrusion 136 of each of
the two corner girders 110a, 110b. Also the separate
plates 112b, 112c, 112d, may be provided with corre-
sponding grooves 137. The depicted grooves 137 of the
plates 112b, 112c, 112d may also be arranged to interact
with the elongated protrusion 136 of each of the two cor-
ner girders 110a, 110b. The enclosure 102 may thus be-
come stronger, and at the same time mounting of the
separate plates 112a, 112b, 112c, 112d, 112e may be
facilitated as the plates 112a, 112b, 112c, 112d, 112e
may be counteracted from moving during mounting, e.g.
when being bolted to the top head 104, the bottom head
106 and the two corner girders 110a, 110b.
[0079] Each of the two corner girders 110a, 110b as-
sociated with the divided side panel 108a may be pro-
vided with, at a first end facing the top head 104, a first
protrusion 140 extending towards the top head 104 as
depicted in Fig. 4. The first depicted protrusion 140 is
provided at an inner corner of the first end of the two
corner girders 110a, 110b. The top head 104 may be
provided with, at respective outer corners facing the re-
spective first ends of the girders 110a, 110b, a first pro-
trusion 142 extending towards the first end of the respec-
tive girder 110a, 110b. The respective first protrusions
140 of each of the two associated corner girders 110a,
110b may be configured to interact with the respective
first protrusions 142 of the top head. By this arrangement,
movement of the corner girders 110a, 110b in an outward
direction may be counteracted. The enclosure 102 may
thus be made stronger and capable of handling higher
pressures.
[0080] Correspondingly, each of the two corner girders
110a, 110b associated with the divided side panel 108a
may be provided with, at a second end facing the bottom
head 106, a second protrusion, not shown, extending
towards the bottom head 106. The second protrusion
may then correspondingly be provided at an inner corner
of the second end of the two corner girders 110a, 110b.
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The bottom head 106 may then advantageously be pro-
vided with, at respective outer corners facing the respec-
tive second ends of the girders 110a, 110b, a second
protrusion, not shown, extending towards the second end
of the respective girder 110a, 110b. The respective sec-
ond protrusions of each of the two associated corner gird-
ers 110a, 110b may thus correspondingly be configured
to interact with the respective second protrusions of the
bottom head 106. The enclosure 102 may thus be made
stronger and capable of handling higher pressures.
[0081] The person skilled in the art realizes that the
present inventive concept by no means is limited to the
preferred embodiment described above. On the contrary,
many modifications and variations are possible within the
scope of the appended claims.
[0082] Additionally, variations to the disclosed embod-
iments can be understood and effected by the skilled
person in practicing the claimed inventive concept, from
a study of the drawings, the disclosure, and the appended
claims. In the claims, the word "comprising" does not ex-
clude other elements or steps, and the indefinite article
"a" or "an" does not exclude a plurality. The mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measured cannot be used to advantage.

Claims

1. Plate heat exchanger (100) comprising a top head
(104), a bottom head (106), four side panels (108a,
108b, 108c, 108d), and four corner girders (110a,
110b, 110c, 110d), wherein the side panels (108a,
108b, 108c, 108d) and the corner girders (110a,
110b, 110c, 110d) extend along a longitudinal direc-
tion (L) from the bottom head (106) to the top head
(104), wherein each side panel (108a, 108b, 108c,
108d) is associated with two corner girders (110a,
110b, 110c, 110d), wherein the top head (104), the
bottom head (106), the four side panels (108a, 108b,
108c, 108d) and the four corner girders (110a, 110b,
110c, 110d) are bolted together to form a sealed en-
closure (102) for housing a pack of heat exchanging
plates,
characterised in
that at least one of the side panels (108a, 108b,
108c, 108d) is divided into at least two separate
plates (112a, 112b, 112c, 112d, 112e) arranged one
after another along the longitudinal direction (L),
wherein the at least two separate plates (112a, 112b,
112c, 112d, 112e) include a first separate plate
(112e) being adapted to be bolted to the top head
(104) and a second separate plate (112a) being
adapted to be bolted to the bottom head (106).

2. Plate heat exchanger (100) according to claim 1, fur-
ther comprises a lining (122) covering an internal
surface area of the divided side panel (108a) thereby

providing a closed internal surface area of the side
panel (108a) being divided into two or more separate
plates (112a, 112b, 112c, 112d, 112e) arranged one
after another along the longitudinal direction (L).

3. Plate heat exchanger (100) according to claim 1 or
2, wherein the first separate plate (112e) is provided
with an opening (118) extending through the plate
(112e) for providing a channel for a flow of heat trans-
fer medium through the first plate (112e), and/or
wherein the second separate plate (112a) is provid-
ed with an opening extending through the plate
(112a) for providing a channel for a flow of heat trans-
fer medium through the second plate (112a).

4. Plate heat exchanger (100) according to any one of
the previous claims, wherein the first separate plate
(112e) is provided with bolt holes (114) along first,
second and third edges (116a, 116b, 116c) and is
adapted to be bolted to the top head (104) along a
first edge (116a) and adapted to be bolted to two
associated corner girders (110a, 110b) along sec-
ond and third edges (116b, 116c) of the first separate
plate (112e), wherein a fourth edge (116d) of the first
separate plate (112e) is free from bolt holes, and
wherein the second separate plate (112a) is provid-
ed with bolt holes (114) along first, second and third
edges (116a, 116b, 116c) and is adapted to be bolted
to the bottom head (106) along a first edge (116a)
and adapted to be bolted to the two associated cor-
ner girders (110a, 110b) along second and third edg-
es (116b, 116c) of the second separate plate (112a),
wherein a fourth edge (116d) of the second separate
plate (112a) is free from bolt holes.

5. Plate heat exchanger (100) according to any one of
the previous claims, wherein at least one of the side
panels (108a) is divided into at least three separate
plate modules (112a, 112b, 112c, 112d, 112e) ar-
ranged one after another along the longitudinal di-
rection (L).

6. Plate heat exchanger (100) according to claim 5,
wherein a third separate plate module (112b, 112c,
112d), arranged between the first and the second
plate modules (112e, 112a) in the longitudinal direc-
tion (L), is adapted to be bolted to two associated
corner girders (110a, 110b) without being bolted to
the top head (104) or bottom head (106).

7. Plate heat exchanger (100) according to any one of
the previous claims, wherein at a first side a separate
plate (112e) being provided with a channel for a flow
of heat transfer medium through the plate (112e) has
a first thickness and wherein at the first side a sep-
arate plate (112a, 112b, 112c, 112d) not being pro-
vided with a channel for a flow of heat transfer me-
dium through the plate (112a, 112b, 112c, 112d) has
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a second thickness, wherein the first thickness is
greater than the second thickness.

8. Plate heat exchanger (100) according to claim 7,
wherein the first thickness is at least 110%, prefer-
ably at least 120% of the second thickness.

9. Plate heat exchanger (100) according to any one of
claims 3-8, wherein at least the side panel (108a) or
side panels (108a, 108b, 108c) being provided with
an opening (118) extending through the respective
side panel (108a, 108b, 108c) for providing a channel
for a flow of heat transfer medium through the side
panel (108a, 108b, 108c), is divided into two or more
separate plates (112a, 112b, 112c, 112d, 112e) ar-
ranged one after another along the longitudinal di-
rection (L).

10. Plate heat exchanger (100) according to any one of
claims 2-9,
wherein each of the two corner girders (110a, 110b)
associated with the divided side panel (108a) is pro-
vided with a longitudinally extending notch (123),
wherein the notch (123), as seen in a cross-section
across the longitudinal direction (L), is positioned at
a corner formed by a surface facing the side panel
(108a) and a surface facing the other corner girder
(110a, 110b), wherein the notch (123) extends along
the longitudinal direction from an interface between
the top head (104) and the corner girder (110a, 110b)
to an interface between the bottom head (106) and
the corner girder (110a, 110b), wherein the longitu-
dinally extending notch (123) together with the sep-
arate plates (112a, 112b, 112c, 112d, 112e) of the
side panel (108a) form a groove extending along the
longitudinal direction (L), the groove being config-
ured to receive and clamp an edge portion of the
lining (122).

11. Plate heat exchanger (100) according to any one of
claims 2-10,
wherein the top head (104) is, on an edge surface
facing the divided side panel (108a), provided with
a notch (125) extending in a transverse direction
along the edge surface, wherein the notch (125), as
seen in a cross-section across the transverse direc-
tion, is positioned at a corner formed by the edge
surface and an internally facing major surface of the
top head (104), wherein the notch (125) extends from
an interface between the first separate plate (112e)
and a first of the two associated corner girders (110a,
110b) and an interface between the first separate
plate (112e) and a second one of the two associated
corner girders (110a, 110b), wherein the notch (125)
extending in a transverse direction together with the
first separate plate (112e) forms a groove extending
along the transverse direction, the groove being con-
figured to receive and clamp an edge portion of the

lining (122).

12. Plate heat exchanger (100) according to any one of
claims 2-11,
wherein the bottom head (106) is, on an edge surface
facing the divided side panel (108a), provided with
a notch (124) extending in a transverse direction
along the edge surface, wherein the notch (124), as
seen in a cross-section across the transverse direc-
tion, is positioned at a corner formed by the edge
surface and an internally facing major surface of the
bottom head (106), wherein the notch (124) extends
from an interface between the second separate plate
(112a) and a first of the two associated corner girders
(110a, 110b) and an interface between the second
separate plate (112a) and a second one of the two
associated corner girders (110a, 110b), wherein the
notch (124) extending in a transverse direction to-
gether with the second separate plate (112a) forms
a groove extending along the transverse direction,
the groove being configured to receive and clamp
an edge portion of the lining (122).

13. Plate heat exchanger (100) according to any one of
claims 2-12,
wherein the lining (122) has a thickness between 2
and 15 mm, preferably between 5 and 15 mm, more
preferred between 8 and 12 mm, and preferably
comprise stainless steel or titanium.

14. Plate heat exchanger (100) according to any one of
the previous claims, wherein each of the two corner
girders (110a, 110b) associated with the divided side
panel (108a) is provided with a first, transversely pro-
truding, shoulder portion (128) adapted to interact
with the first separate plate (112e) and a second,
transversely protruding, shoulder portion (130)
adapted to interact with the second separate plate
(112a), wherein the first shoulder portion (128) com-
prises a first abutment surface (128a) having an ex-
tension in a direction transverse to the longitudinal
direction and facing the second shoulder portion
(130), wherein the second shoulder portion (130)
comprises a second abutment surface (130a) having
an extension in a direction transverse to the longitu-
dinal direction (L) and facing the first shoulder portion
(128),
wherein the first separate plate (112e) comprises two
abutment surfaces (129a), each having an extension
in a direction transverse to the longitudinal direction
(L) and facing away from the second separate plate
(112a), the two abutment surfaces (129a) being con-
figured to interact with the respective first abutment
surface (128a) of the two associated corner girders
(110a, 110b), and
wherein the second separate plate (112a) comprises
two abutment surfaces (131 a), each having an ex-
tension in a direction transverse to the longitudinal
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direction (L) and facing away from the first separate
plate (112e), the two abutment surfaces (131 a) be-
ing configured to interact with the respective second
abutment surface (130a) of the two associated cor-
ner girders (110a, 110b).

15. Plate heat exchanger (100) according to claim 14,
wherein the first abutment surface (128a) of the first
shoulder portion (128), the second abutment surface
(130a) of the second shoulder portion (130), the two
abutment surfaces (129a) of the first separate plate
(112e) and the two abutment surfaces (131 a) of the
second separate plate (112a) are planar in cross
section and have respective normal directions being
parallel to the longitudinal direction (L).
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