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DESCRIPTION

THE BACKGROUND OF THE INVENTION AND PRIOR ART

[0001] The invention refers to a plate heat exchanger according to the preamble of claim 1,
see JP 2005-37028.

[0002] JP 2005-37028 discloses a plate heat exchanger comprising a plate package with a
plurality of heat exchanger plates, which are stacked onto each other and arranged in such a
way that they, in the plate package form first plate interspaces for a first medium and second
plate interspaces for a second medium. A casing encloses the plate package and comprises a
circular cylindrical outer envelope and two end members. A first inlet and a first outlet are
adapted to convey the first medium into and out from the plate heat exchanger and extend
through a respective one of the two end members. A second inlet and a second outlet are
adapted to convey the second medium into and out from the plate heat exchanger. Each of the
heat exchanger plates comprises an opening forming a space in the plate package. The space
is located inside the first inlet and the first outlet, and is divided in two axially after each other
disposed part spaces by means of a partition sheet extending through the plate package in
parallel with the heat exchanger plates. Due to the partition sheet, the access to the first plate
interspaces is difficult, especially if all heat exchanger plates are welded or brazed to each
other. By means of this known design a flow of the first medium from the space radially
outwardly in the plate package and from a radially outer position radially inwardly back to the
space is obtained. With such flow paths it is difficult to achieve a heat exchanger where the
media are flowing in counter flow.

[0003] WO2004/090450 discloses a plate heat exchanger comprising a plate package and a
plurality of heat exchanger plates which are stacked onto each other. Each heat exchanger
plate has a number of eccentric openings. A casing encloses the plate package and comprises
a circular cylindrical outer envelope and two end plate members. A first inlet and a first outlet
are adapted to convey the first medium into and out from the plate heat exchanger. A second
inlet and a second outlet are adapted to convey the second medium into and out from the plate
heat exchanger. According to an embodiment, both the inlets and both the outlets extend
through one and the same end plate member. According to another embodiment, both the
inlets extend through one of the end plate members and both the outlets through the other end
plate member.

[0004] US-A-3,743,011 discloses another plate heat exchanger in the form of an oil cooler for
a combustion engine. The plate heat exchanger comprises a plate package with a plurality of
heat exchanger plates, which are stacked onto each other and which each comprises a central
opening. A casing encloses the plate package and comprises an outer envelope with a non-
circular cross section and two end plates. A first inlet and a first outlet are adapted to convey
the first medium into and out from the plate heat exchanger. A second inlet and a second
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outlet are adapted to convey the second medium into and out from the plate heat exchanger.
The first inlet and the first outlet extend through a respective one of the two end plates. The
second inlet and the second outlet extend through a common plane portion of the outer
envelope.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to provide an improved plate heat exchanger of
the kind initially defined. A further object is to provide a plate heat exchanger which can be
manufactured with relatively large dimensions. A further object is to provide a plate heat
exchanger which has such a design that it permits an easy inspection and cleaning.

[0006] This object is achieved by the plate heat exchanger initially defined, which is
characterized in that it comprises means arranged to create, for each of the first plate
interspaces, an inlet opening for the first medium from the space into the first plate interspace
and an outlet opening for the first medium from the first plate interspace to the space.

[0007] By means of such inlet openings and outlet openings, which are separated from each
other, the first medium will be conveyed into and out from the plate package along the whole
length of the space. It is thus possible to create a favourable flow path for the first medium
through all the first plate interspaces in the plate package. Thanks to the circular-cylindrical
outer envelope, it is also possible to provide a strong plate heat exchanger which resists high
pressures and various pressures of the different, preferably two media. A circular cylindrical
outer envelope permits a thinner thickness of material than an envelope with a polygonal
shape.

[0008] According to an embodiment of the invention, the first inlet opening and the first outlet
opening are disposed in such a way that the first medium is divided into two flow paths in the
first plate intespace between the inlet opening and the outlet opening. Advantageously, the
inlet opening and the outlet opening are located opposite to each other on a respective side of
the centre axis. In such a way, the flow of the first medium will be divided into two part flows
which both extend from the inlet openings to the outlet openings along a respective semi-
circular, or substantially semi-circular, flow path. A plate heat exchanger may be designed in
such a way that the first medium may be conveyed either in parallel flow or in counter flow with
respect to the second medium.

[0009] According to a further embodiment of the invention, the first inlet has a cross sectional
area perpendicular to the centre axis, the first outlet has a cross sectional area perpendicular
to the centre axis and the space has a cross sectional area perpendicular to the centre axis.
The sum of the cross sectional area of the first inlet and the cross sectional area of the first
outlet is equal to or approximately equal to the cross sectional area of the space. Such a
dimensioning of the cross sectional area of the space is favourable since it creates space for
cleaning, maintenance and different components for guiding the flow of the first medium into
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and out from the first plate interspaces.

[0010] According to a further embodiment of the invention, the plate heat exchanger
comprises a separation device disposed in the space and arranged to divide the space into a
first part space and a second part space, which part spaces extend through the opening of all
heat exchanger plates. Such a separation device permits a dividing of the space for the inflow
of the first medium and the outflow of the first medium. Advantageously, the separation device
may be displaceably or loosely provided in the space and maintained in a position in the space
by means of the end plate members.

[0011] According to a further embodiment of the invention, the first part space forms a first inlet
chamber, which extends through the opening of all heat exchanger plates and permits
communication between the first inlet and the inlet openings, and the second part space forms
a first outlet chamber, which extends through the opening of all heat exchanger plates and
permits communication between the first outlet and the outlet openings.

[0012] According to a further embodiment of the invention, at least one of the first part space
and the second part space is divided into at least two sections, wherein one of the sections
forms an inlet chamber for the first medium, and the second of the sections forms an outlet
chamber for the first medium. It is then possible to let the second part space form either an
inlet chamber or an outlet chamber for the first medium. It is also possible to let the second
part space be divided into at least two sections, wherein one of the sections forms an outlet
chamber for the first medium and the other of the sections forms an inlet chamber for the first
medium.

[0013] According to a further embodiment of the invention, the separation device comprises a
partiton sheet which extends through the opening of all heat exchanger plates and which
forms a wall between the first part space and the second part space. Such a partition sheet
may be provided in an easy manner. It may be substantially plane, curved or exhibit sections
with a different angle in relation to the centre axis.

[0014] According to a further embodiment of the invention, said means comprises an inner
envelope which is provided in the space and forms a wall between the space and the first plate
interspaces, wherein the inner envelope comprises two slots forming said inlet openings and
said outlet openings. According to this embodiment, the inlet and outlet openings are provided
in an easy manner. No particular measures need to be taken in the plate package proper in
order to limit the lateral size of the inlet and outlet openings.

[0015] According to a further embodiment of the invention, the separation device is provided in
and connected to the inner envelope. In such a way, the separation device and the inner
envelope form an insert unit which is located in the space. This insert unit may be removable
from the space in order to create accessibility to the first plate interspaces.

[0016] According to a further embodiment of the invention, the space is concentric with respect
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to the centre axis. The slots may then advantageously be located opposite to each other on a
respective side of the centre axis.

[0017] According to a further embodiment of the invention, each of the heat exchanger plates
has an outer edge and a circular shape along more than half of the outer edge. By letting the
heat exchanger plates have such a substantially circular shape, the strength is further
improved. A circular shape of the heat exchanger plates gives a more uniform movement of
the material due to thermal expansion. Advantageously, the outer edge of the heat exchanger
plates, where it has said circular shape, may then abut substantially or be located at a small
distance from an inner surface of the outer envelope.

[0018] According to a further embodiment of the invention, each heat exchanger plate has a
recess, disposed immediately inside the second inlet, and a recess, disposed immediately
inside the second outlet, wherein the recess inside the second inlet creates space for a second
inlet chamber, which communicates with the second inlet and the second plate interspaces,
and wherein the recess inside the second outlet creates space for a second outlet chamber,
which communicates with the second outlet and the second plate interspaces. Such inlet and
outlet chambers for the second medium, which permit a proper distribution of the second
medium, may be provided in an easy manner by means of a respective recess or cut in each
heat exchanger plate.

[0019] According to a further embodiment of the invention, the second inlet and the second
outlet extend through the outer envelope. Furthermore, the second inlet and the second outlet
may be concentric to each other and advantageously extend along a diametric axis which
intersects the centre axis. In such a way, a favourable flow of the second medium through the
plate package is achieved. The flow will be divided into two part flows which both extend from
the second inlet to the second outlet along a respective semi-circular, or substantially semi-
circular, flow path.

[0020] According to a further embodiment of the invention, the first inlet and the first outlet are
concentric to each other and to the outer envelope. In such a way, a symmetric design is
achieved. Such a central location of the first inlet and the first outlet enables a free expansion
of the plate package, which is favourable during thermal cycling.

[0021] According to a further embodiment of the invention, at least one of the end plate
members is attached to the outer envelope by means of a releasable connection. By means of
such a plate heat exchanger, cleaning of all the first plate interspaces may be achieved via the
space which is disposed inside the first inlet and the first outlet., The construction also creates
possibilities to clean all the first plate interspaces through merely one of the first inlet and the
second inlet since the space is available via one of these.

[0022] According to a further embodiment of the invention, the separation device is
displaceable along the centre axis in the space in such a way that the separation device may
be pulled out of the space when said at least one end plate member is removed. Furthermore,
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the inner envelope may be displaceable along the centre axis in the space in such a way that
the inner envelope may be pulled out of the space when said at least one end plate member is
removed.

[0023] According to a further embodiment of the invention, at least one of the end plate
members comprises a first plate, which has a first diameter and which is connected to the
outer envelope, and a second plate, which has a second diameter that is less than the first
diameter and which is attached to the first plate by means of a releasable connection in such a
way that the second plate is removable from the first plate. The second plate may be provided
on the first plate outside the space.

[0024] According to a further embodiment of the invention, the separation device is
displaceable along the centre axis in the space in such a way that the separation device can be
pulled out from the space when the second plate is removed. The inner envelope is
displaceable along the centre axis in the space in such a way that the inner envelope may be
pulled out from the space when the second plate is removed.

[0025] According to a further embodiment of the invention, the heat exchanger plates in the
plate package are welded to each other in pairs. Furthermore, all heat exchanger plates in the
plate package may be welded to each other. It is also possible to let. at least one of the end
plate members, or both the end plate members, be welded to the plate package.

[0026] According to a further embodiment of the invention, the end plate members has an
inner surface facing the plate package, an outer surface facing away from the plate package
and a surrounding surface connecting the first surface and the second surface to each other.
Advantageously, the surrounding surface of a first end plate member of the end plate members
faces an inner surface of the outer envelope. Each of the inner surface and the outer surface
of the first end plate member may then have an area which is somewhat less than an inner
cross sectional area of the outer envelope.

[0027] According to a further embodiment of the invention, the outer envelope has a first
envelope end, a second envelope end, a first flange at the first envelope end and a second
flange at the second envelope end, wherein the end plate members are connected to a
respective one of the first flange and the second flange. Advantageously, the first flange may
extend inwardly from the first envelope end and abut the outer surface of the first end plate
member. Furthermore, the second flange may extend outwardly from the second envelope
end and abut the inner surface of a second end plate member of the end plate members. In
such a way, the outer envelope may be removed from the plate package and the two end plate
members.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The invention is now to be explained more closely by means of various embodiments,
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which are described as examples, and with reference to the drawings attached hereto.

Fig.1
discloses an elevation view of a plate heat exchanger according to a first embodiment.
Fig. 2
discloses a side view of the plate heat exchanger in Fig. 1.
Fig. 3
discloses a cross section through the plate heat ex-changer along the line I-1 in Fig. 2..
Fig. 4
discloses a longitudinal section through the plate heat exchanger along the line Il-ll in
Fig. 3.
Fig. 5
discloses a heat exchanger plate of the plate heat exchanger with possible flow paths.
Fig. 6
discloses a longitudinal section of a separation device of the plate heat exchanger.
Fig. 7
discloses a side view of the separation device.
Fig. 8
discloses a longitudinal section through the plate heat exchanger according to a second
embodiment.
Fig. 9
discloses a longitudinal section through a plate heat exchanger according to a third
embodiment.
Fig. 10
discloses a longitudinal section through a plate heat exchanger according to a fourth
embodiment.
Fig. 11
discloses a longitudinal section through the plate heat exchanger according to the third
embodiment in a partly dismounted state.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

[0029] Figs. 1-7 refers to a first embodiment of the plate heat exchanger in a mounted state.
The plate heat exchanger comprises a plate package, which comprises or consists of a
plurality of heat exchanger plates 2, see Fig. 4 and 5. The heat exchanger plates 2 are stacked
onto or provided beside each other so that the plate package 1 is formed. The heat exchanger
plates 2 may be permanently joined to each other through for instance brazing or welding. It is
also possible to connect the heat exchanger plates 2 in pairs in such a way that two heat
exchanger plates 2 are permanently joined to each other through for instance brazing or
welding. Such pairs of heat exchanger plates 2 may then be provided beside each other in the
plate package. In this case, gaskets may be provided between adjacent pairs of heat
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exchanger plates 2. It is also possible to provide gaskets between all adjacent heat exchanger
plates 2.

[0030] Independent of how the heat exchanger plates 2 thus are connected to or provided
beside each other, they are arranged in such a way that they in the plate package 1 form first
plate interspaces 3 for a first medium and second plate interspaces 4 for a second medium.
The heat exchanger plates 2 and the plate interspaces 3, 4 are schematically disclosed in Fig.
4. The first plate interspaces 3 and the second plate interspaces 4 are provided in an
alternating order so that substantially each first plate interspace 3 adjoins two second plate
interspaces 4.

[0031] The plate heat exchanger also comprises a casing enclosing the plate package 1. The
casing comprises a circular cylindrical outer envelope 6 and two end plate members 7 and 8.
The outer envelope 6 defines a longitudinal centre axis x extending through the two end plate
members 7 and 8. One or both of the end plate members 7, 8 may be permanently joined to
the plate package 1, for instance through brazing or welding.

[0032] The plate heat exchanger comprises a first inlet 11 and a first outlet 12, which are
adapted to convey the first medium into and out from the plate heat exchanger. Furthermore,
the plate heat exchanger comprises a second inlet 21 and a second outlet 22, which are
adapted to convey the second medium into and out from the plate heat exchanger. The first
inlet 11 and the first outlet 12 extend through a respective one of the two end plate members 7
and 8, respectively, and are in the embodiment disclosed concentric, or substantially
concentric, to each other. More precsisely, the first inlet 11 and the first outlet 12 are
concentric, or substantially concentric, to the outer envelope 6. The second inlet 21 and the
second outlet 22 extend through the outer envelope 6. The second inlet 21 and the second
outlet 22 are concentric, or substantially concentric, to each other and more precisely extend
along a diametric axis y intersecting the centre axis x with a right angle.

[0033] Each of the heat exchanger plates 2 comprises an opening 31, see Fig. 5, which forms
a space 32 in the plate package 1, see Fig. 11. In the embodiments disclosed, the openings 31
and the space 32 are centrally disposed, i.e. concentric to the centre axis x. However, it is to
be noted that the openings 31 and thus the space 32, the first inlet 11 and the first outlet 12
according to an alternative embodiment may be eccentric with respect to the centre axis x. The
space 32 is disposed inside the first inlet 11 and the first outlet 12 and extends substantially in
parallel with or is aligned with the centre axis x. The first inlet 11 has a cross sectional area
perpendicular to the centre axis x, the first outlet 12 has a cross sectional area perpendicular
to the centre axis x and the space 32 has a cross sectional area perpendicular to the centre
axis X. The sum of the cross sectional area of the first inlet 11 and the cross sectional area of
the first outlet 12 is equal or approximately equal to the cross sectional area of the space 32.

[0034] The plate heat exchanger comprises means arranged to create, for each of the first
plate interspaces 3, an inlet opening 15 for the first medium from the space 32 into the first
plate interspace 3, and an outlet opening 16 for the first medium from the first plate interspace
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3 to the space 32. Such means may be provided in various ways. For instance, gaskets may
be provided in the first plate interspace 3 in such a way that two openings are created between
the space 32 and each of the first plate interspaces 3. The inlet openings 15 and the outlet
openings 16, which are separated from each other, may also be achieved by means of an
insert unit to be explained more closely below.

[0035] The inlet opening 15 and the outlet opening 16 are disposed in such a way that the first
medium is divided into two flow paths a in the first plate interspace 3 between the inlet opening
15 and the outlet opening 16. In the embodiments discloses, see Fig. 5, the inlet opening 15
and the outlet opening 16 are located opposite to each other on a respective side of the centre
axis Xx.

[0036] The plate heat exchanger also comprises a separation device 33, see especially Figs. 6
and 7., which is disposed in the space 32. The separation device 33 divides the space 32 into
a first part space and a second part space. The part spaces extend through the opening of all
heat exchanger plates 2.

[0037] In the embodiments disclosed in Figs. 1-9, the first part space forms a first inlet
chamber 13, which extends through the first opening 31 of all heat exchanger plates 2 and
permits communication between the first inlet 11 and the inlet openings 15. The second part
space forms a first outlet chamber 14, which extends through the opening 31 of all heat
exchanger plates 2 and permits communication between the first outlet 12 and the outlet
openings 16. The separation device 33 comprises a partition sheet 34, which extends through
the opening 31 of all heat exchanger plates 2 and which forms a wall between the first inlet
chamber 13 and the first outlet chamber 14.

[0038] The means mentioned above comprise in the embodiments disclosed an inner
envelope 36 which has a circular cylindrical, or substantially circular cylindrical, shape. The
inner envelope 33 forms together with the partition sheet 34 the first inlet chamber 13 and the
first outlet chamber 14. The inner envelope 36 comprises two slots 37, which are located
substantially opposite to each other and form the above-mentioned inlet openings 15 and
outlet openings 16, i.e. the inner envelope 36 and the two opposite slots create an inlet
opening 15 to and an outlet opening 16 from each first plate interspace 3, which openings 15
and 16 are separated from each other. The inlet openings 15 permit communication between
the first inlet chamber 13 and the first plate interspaces. The outlet openings 16 permit
communication between the first outlet chamber 14 and the first plate interspaces 3.

[0039] The separation device 33 is in the embodiments disclosed provided in and connected to
the inner envelope 36. The separation device 33 and the inner envelope 36 together form an
insert unit which is displaceably provided in the space 32.

[0040] Each of the heat exchanger plates 2 has an outer edge and a circular shape along
more than half of the outer edge. In the embodiments disclosed, each heat exchanger plate 2
may have a substantially circular shape. Each heat exchanger plate 2 comprises a recess 23,
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which is disposed immediately inside the second inlet 21, and a recess 24, which is disposed
immediately inside the second outlet 22. The shape of the heat exchanger plates 2 thus
deviates from the circular shape merely through these two recesses 23 and 24.

[0041] The recess 23 thus together with the casing, i.e. the outer envelope 6 and the end plate
members 7, 8, forms a second inlet chamber 25. The second inlet chamber 25 communicates
with the second inlet 21 and the second plate interspaces 4. The recess 24 form together with
the casing, i.e. the outer envelope 6 and the end plate members 7, 8, a second outlet chamber
26. The second outlet chamber 26 communicates with the second outlet 22 and the second
plate interspaces 4. It is to be noted that the second inlet 21 and/or the second outlet 22
according to an alternative embodiment may extend through one or several of two end plate
members 7, 8.

[0042] In the embodiments disclosed, the outer edge of the heat exchanger plates 2 abuts with
the circular shape, or substantially abuts, an inner surface of the outer envelope 6. In this case
it is thus essential that the recesses 23 and 24 in order to enable the achievement of the inlet
chamber 25 and the outlet chamber 26, functioning as distribution spaces. Any distribution
member outside the outer envelope 6 is thus not necessary.

[0043] With the above-described arrangement of the first inlet chamber 13, the first outlet
chamber 14, the second inlet chamber 25 and the second outlet chamber 26, the flow paths a
and b illustrated in Fig. 5 are thus achieved for the two media. The first medium thus flows into
the first plate interspaces 3 and in part flows extending along a respective substantially semi-
circular flow path a. The second medium flows in via the first inlet chamber 25 in each of the
second plate interspaces 4 and is divided into two part flows which each extends along a
respective semi-circular flow path b. In Fig. 5, the follow paths a and b are arranged in a
counter flow. The inlet and outlet chambers 13, 14, 25, 26 also permit the flow paths a, b to
extend in parallel flow.

[0044] In the embodiment disclosed in Figs. 1-4, the end plate members 7, 8 are permanently
connected to the outer envelope 6, for instance by means of a weld joint. As appears from Fig.
4, the space 32, i.e. the first inlet chamber 13 and the first outlet chamber 14, is accessible via
the first inlet 11 and the first outlet 12, respectively. This embodiment is especially suitable both
when the first medium and the second medium are clean and do not result in clogging of the
plate interspaces 3 and 4.

[0045] Fig. 8 discloses a second embodiment of a plate heat exchanger in a mounted state,
which differs from the first embodiment merely in that the end plate members 7 and 8 are
releasably connected to the outer envelope 6. In such a way, the plate heat exchanger may be
dismounted. The end plate members 7, 8 are connected to the outer envelope 6 by means of
a suitable releasable connection. An example of a suitable releasable connection is screw
joints.

[0046] Each end plate member 7, 8 has an inner surface facing the plate package 1, an outer
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surface facing away from the plate package 1 and a surrounding surface connecting the first
surface and the second surface to each other. The surrounding surface of a first end plate
member 7 faces an inner surface of the outer envelope 6, as appears from Figs. 8 and 9. The
inner surface and the outer surface of the first end plate member 7 thus have an area which is
somewhat less than an inner cross sectional area of the outer envelope 6. In the circular
cylindrical embodiments disclosed, the first end plate member 7 has a first outer diameter
which is somewhat less than an inner diameter of the outer envelope 6. In such a way, the
outer envelope 6 and the first end plate member 7 are displaceable in relation to each other
along the centre axis x. Furthermore, the outer envelope 6 has a first envelope end, a second
envelope end, a first flange 6' at the first envelope end and a second flange 6" at the second
envelope end. The second end plate member 8 has a second outer diameter which is larger
than the inner diameter of the outer envelope 6 and which is equally along, or at least
substantially equally long, as the outer diameter of the second flange 6".

[0047] The first end plate member 7 is releaseably connected to the first flange 6' by means of
a number of screw joints 41' of the releasable connections. The second end plate member 8 is
releaseably connected to the second flange 6" by means of a number of second screw joints
41" of the releasable connections. The first flange 6' extends inwardly from the first envelope
end and abuts the outer surface of the first end plate member 7. The second flange 6" extends
outwardly from the second envelope end and abuts the inner surface of the second end plate
member 8.

[0048] During this mounting, the screw joints 41', 41" are released, wherein the outer envelope
6 may be lifted from the plate package 1 and from the end plate members 7 and 8, which in
this case may be welded to the plate package 1. It is to be noted that the insert unit with the
inner envelope 36 and the separation device 33 is substantially identical to the insert unit of the
first embodiment. This embodiment is particularly suitable both when the first medium is clean
but the second medium may result in clogging of the second plate interspaces 4 since these
are easily accessible for cleaning when the outer envelope 6 has been removed. If the end
plate members 7, 8 according to a variant of the second embodiment are not permanently
connected to the plate package 1, it is possible to pull out the insert unit, i.e. the inner envelope
36 and the separation device 33, from the space 32 when one of the end plate members 7, 8
has been removed.

[0049] Fig. 9 discloses a third embodiment of the plate heat exchanger in a mounted state,
which differs from the two preceding embodiments in that each of the end plate members 7, 8
comprises a first plate 71, 81 and a second plate 72, 82. The first plate 71 of the first end plate
member 7 has a first outer diameter and is connected to the outer envelope 6 and more
precisely to the first flange 6' by means of a number of first screw joints 41. The first plate 81 of
the second plate member 8 has a second outer diameter, which is larger than the first outer
diameter and connected to the outer envelope 6 and more precisely to the second flange 6" by
means of a number of second screw joints 41".

[0050] The second plate 72, 82 of each end plate member 7, 8 has an outer diameter which is
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less than the first outer diameter and the second outer diameter. The second plate 72, 82 is
attached to the first plate 71, 81 by means of a releasable connection, for instance a number of
screw joints 42', 42" in such a way that the second plate 72, 82 is removable from the first plate
71, 81. By removing one or both of the second plates 72, 82 from the respective first plate 71,
81, the space 32 becomes completely accessible in such a way that the insert unit, i.e. the
inner envelope 36 and the separation device 33, may be removed from the space 32. Fig. 11
discloses a plate heat exchanger according to a third embodiment in a dismounted state. In the
disclosed dismounted state, the two second plates 72, 82 have been removed and a person
may reach the first plate interspaces 3 via the space 32. Furthermore, the outer envelope 6
has been removed from the first plates 71, 81 so that a person also may reach the second
plate interspaces 4.

[0051] The third embodiment disclosed in Fig. 9 also points to the possibility of modifying the
insert unit. The partition sheet 34 here has another extension with a central, substantially
vertical portion, which is parallel to the centre axis x, and two angled portions. Such a design of
the partition sheet 34 is advantageous especially when the space 32 and the separation device
33 have a relatively long extension along the centre axis x.

[0052] Fig. 10 discloses a fourth embodiment of a plate heat exchanger in a mounted state,
which differs from the remaining embodiments in that the plate package 1 has been divided
into different sections. As illustrated in Fig. 10, the first part space is divided into two sections,
wherein one of the sections forms an inlet chamber 13 for the first medium and the other of the
sections forms an outlet chamber 14 and an inlet chamber 13 for the first medium. The second
part space is also divided into two sections, wherein one of the sections forms an outlet
chamber 14 and an inlet chamber 13 for the first medium and the other of the sections forms
an inlet chamber 13 for the first medium. According to a further embodiment (not disclosed in
the figures), the first part space may be divided into an inlet chamber and an outlet chamber
for the first medium, wherein the second part space may form either an inlet chamber or an
outlet chamber for the first medium.

[0053] The separation device 33 here has a partition sheet 34 which also comprises two
baffles 38 which are parallel to the diametric axis y. Furthermore, there are baffles 39 dividing
the inlet chamber 25 and the outlet chamber 26. With structure disclosed the media are
conveyed through the plate interspaces 3 and 4, respectively, more than once, in the example
disclosed three times. Of course, the plate heat exchanger may be designed in such a way that
the media are conveyed through the plate interspaces 3 and 4, respectively, any number of
times. In Fig. 10, the media flow in counter flow but the plate heat exchanger may also be
provided in such a way that they also may flow in parallel flow with each other. Furthermore,
from. Fig. 10 it can be seen that the second inlet 21 and the second outlet 22 are displaced
along the centre axis x. However, the second inlet 21 and the second outlet 22 extend in
parallel to each other and to the diametric axis y.

[0054] According to a further embodiment of the invention, not disclosed in the figures, the
above-mentioned part spaces may be formed by two separate openings of each heat
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exchanger plate. Also in this embodiment, the first part space forms a first inlet chamber, which
extends through one of the openings of all heat exchanger plates and permits communication
between the first inlet and the first plate interspaces via inlet openings. The second part space
forms a first outlet chamber, which extends through one of the openings of all heat exchanger
plates and permits communication between the first outlet and the first plate interspaces via
outlet openings.

[0055] The invention is not limited to the embodiments disclosed but may be varied and
modified within the scope of the following claims.
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o1-
PLADEVARMEVEKSLER
PATENTKRAV
1. Pladevarmeveksler, der omfatter

en pladepakke (1) med en flerhed af varmevekslerplader (2), der er stakket oven pa hinanden og
indrettet pa en sadan made, at de i pladepakken (1) danner fgrste plademellemrum (3) til et fgrste medium
og anden plademellemrum (4) til et andet medium,

et hus, der indeslutter pladepakken, og som omfatter en cirkelformet udvendig kappe (6) og to
endepladeelementer (7, 8), hvor den udvendige kappe (6) definerer en midterakse (x), der streekker sig
gennem de to endepladeelementer (7, 8),

en fgrste indgang (11) og en fgrste udgang (12), der er tilpasset til at lede det fgrste medium ind i
og ud af pladevarmeveksleren og strekker sig gennem en tilsvarende af de to endepladeelementer (7, 8), og

en anden indgang (21) og en anden udgang (22), der er tilpasset til at lede det andet medium ind i
og ud af pladevarmevekslerne, hvor hver af varmevekslerpladerne omfatter en abning (31), der danner et
rum (32) i pladepakken (1),

kendetegnet ved, at rummet star i forbindelse med den fgrste indgang (11) og den fgrste udgang
(12), og ved, at pladevarmeveksleren omfatter midler, der er indrettet til at frembringe, for hvert af de fgrste
plademellemrum, en indgangsabning (15) for det fgrste medium fra rummet (32) ind i det fgrste
plademellemrum (3) og en udgangsabning (16) for det fgrste medium fra det fgrste plademellemrum (3) til
rummet (32).
2. Pladevarmeveksler ifglge krav 1, kendetegnet ved, at indgangsabningen (15) og udgangsabningen
(16) er placeret pa en sadan made, at det fgrste medium opdeles i to strgmningsbaner (a) i det fgrste
plademellemrum (3) mellem indgangsabningen (15) og udgangsabningen (16).
3. Pladevarmeveksler ifglge et hvilket som helst af krav 1 og 2, kendetegnet ved, at indgangsabningen
(15) og udgangsabningen (16) er placeret modsat hinden pa en tilsvarende side af midteraksen (x).
4. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at den fgrste
indgang (11) har et tversnitsomrade vinkelret pa midteraksen (x), ved, at den fgrste udgang (12) har et
tversnitsomrade vinkelret pa midteraksen (x), og ved, at rummet (32) har et tversnitsomrade vinkelret pa
midteraksen (x), hvor summen af tversnitsomradet af den fgrste indgang og tvarsnitsomradet af den fgrste
udgang er lig med eller omtrent lig med tversnitsomradet af rummet.
S. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at
pladevarmeveksleren omfatter en adskillelsesanordning (33), der er placeret i rummet (32) og indrettet til at
opdele rummet (32) i et fgrste delrum og et andet delrum, hvilke delrum straekker sig gennem abningen (31)
af samtlige varmevekslerplader (2).
6. Pladevarmeveksler ifglge krav 5, kendetegnet ved, at det fgrste delrum danner et fgrste
indgangskammer (13), der strekker sig gennem abningen (31) af samtlige varmevekslerplader (2) og
muligggr forbindelse mellem den fgrste indgang (11) og indgangsabningerne (15), og ved, at det andet
delrum danner et fgrste udgangskammer (14), der strakker sig gennem abningen (31) af samtlige
varmevekslerplader (2) og muligggr forbindelse mellem den fgrste udgang (12) og udgangsabningerne (16).
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7. Pladevarmeveksler ifglge krav 5, kendetegnet ved, at mindst ét af det fgrste delrum og det andet
delrum er opdelt i mindst to sektioner, hvor én af sektionerne danner et indgangskammer (13) til det fgrste
medium og den anden af sektionerne danner et udgangskammer (14) til det fgrste medium.

8. Pladevarmeveksler ifglge et af kravene 5-7, kendetegnet ved, at adskillelsesanordningen (33)
omfatter en opdelingsplade (34), der streekker sig gennem abningen (31) af samtlige varmevekslerplader (2)
og som danner en veg mellem det fgrste delrum og det andet delrum.

9. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at midlerne
omfatter en indvendig kappe (36), der er tilvejebragt i rummet (32) og danner en veg mellem rummet og de
fgrste plademellemrum (3), hvor den indvendige kappe (36) omfatter to spalteabninger (37), der danner
indgangsabningerne (15) og udgangsabningerne (16).

10. Pladevarmeveksler ifglge krav 5 og 9, kendetegnet ved, at adskillelsesanordningen er tilvejebragt i
og forbundet med den indvendige kappe.

11. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at rummet
(32) er koncentrisk i forhold til midteraksen (x).

12. Pladevarmeveksler ifglge krav 9 og 11, kendetegnet ved, at spalteabningerne (37) er placeret
modsat hinanden pa en tilsvarende side af midteraksen (x).

13. Pladevarmeveksler ifglge et hvilket som helst af de foregdende krav, kendetegnet ved, at hver af
varmevekslerpladerne (2) har en ydre kant og en cirkelform langs mere end halvdelen af den ydre kant.

14. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at hver
varmevekslerplade (2) har en indskaring (23), der er placeret umiddelbart inden for den anden indgang
(21), og en indskering (24), der er placeret umiddelbart inden for den anden udgang (22), hvor
indskaringen (23) inden for den anden indgang frembringer rum til et andet indgangskammer (25), der star
i forbindelse med den anden indgang (21) og de anden plademellemrum (4), og hvor indsk®ringen (24) inde
i den anden udgang frembringer rum til et andet udgangskammer (26), der star i forbindelse med den anden
udgang (22) og de anden plademellemrum (4).

15. Pladevarmeveksler ifglge de foregaende krav, kendetegnet ved, at den anden indgang (21) og den
anden udgang (22) strekker sig gennem den udvendige kappe (6).

16. Pladevarmeveksler ifglge krav 15, kendetegnet ved, at den anden indgang (21) og den anden
udgang (22) er koncentriske i forhold til hinanden, og ved, at den anden indgang (21) og den anden udgang
(22) strekker sig langs en diametrisk akse (y), der skerer midteraksen (x).

17. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at den fgrste
indgang (11) og den fgrste udgang (12) er koncentriske i forhold til hinanden og til den udvendige kappe
(6).

18. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at mindst ét
af endepladeelementerne (7, 8) er fastgjort til den udvendige kappe (6) ved hjelp af en aftagelig
forbindelse.

19. Pladevarmeveksler ifglge krav 5 og 18, kendetegnet ved, at adskillelsesanordningen (33) kan
forskydes langs midteraksen (x) i rummet (32) pa en sadan made, at adskillelsesanordningen (33) kan

trekkes ud af rummet (32), nar det mindst ene endepladeelement (7, 8) er fjernet.
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20. Pladevarmeveksler ifglge krav 9 og 19, kendetegnet ved, at den indvendige kappe (36) kan
forskydes langs midteraksen (x) i rummet (32) pa en sadan made, at den indvendige kappe (36) kan trekkes
ud af rummet (32), nar det mindst ene endepladeelement (7, 8) er fjernet.

21. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at mindst ét
af endepladeelementerne (7, 8) omfatter en fgrste plade (71, 81), der har en fgrste diameter, og som er
forbundet med den udvendige kappe, og en anden plade (72, 82), der har en anden diameter, der er mindre
end den fgrste diameter, og som er fastgjort til den fgrste plade (71, 81) ved hjxzlp af en aftagelig
forbindelse (42) pa en sadan made, at den anden plade (72, 82) kan fjernes fra den fgrste plade (71, 81), og
ved, at den anden plade (72, 82) er tilvejebragt pa den fgrste plade (71, 81) uden for rummet (32).

22. Pladevarmeveksler ifglge krav 5 og 21, kendetegnet ved, at adskillelsesanordningen (33) kan
forskydes langs midteraksen (x) i rummet (32) pa en sadan made, at adskillelsesanordningen (33) kan
trekkes ud af rummet (32), nar den anden plade er fjernet.

23. Pladevarmeveksler ifglge krav 9 og 21, kendetegnet ved, at den indvendige kappe (36) kan
forskydes langs midteraksen (x) i rummet (32) pa en sadan made, at den indvendige kappe (36) kan trekkes
ud af rummet (32), nar den anden plade er fjernet.

24. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at
varmevekslerpladerne (2) i pladepakken (1) er svejset sammen i par.

25. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at alle
varmevekslerplader i pladepakken er svejset sammen.

26. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at mindst ét
af endepladeelementerne (7, 8) er svejset til pladepakken (1).

27. Pladevarmeveksler ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at
endepladeelementerne (7, 8) har en indvendig overflade, der vender ind mod pladepakken (1), en udvendig
overflade, der vender vak fra pladepakken og en omgivende overflade, der forbinder den fgrste overflade
og den anden overflade med hinanden, og ved, at den omgivende overflade af et fgrste endepladeelement
(7) af endepladeelementerne (7, 8) vender ind mod en indvendig overflade af den udvendige kappe (6).

28. Pladevarmeveksler ifglge krav 27, kendetegnet ved, at den udvendige kappe (6) har en fgrste
kappeende, en anden kappeende, en fgrste flange (6') ved den fgrste kappeende og en anden overflade (6")
ved den anden kappeende, hvor endepladeelementerne (7, 8) er forbundet med en tilsvarende af den fgrste
flange (6') og den anden flange (6").

29. Pladevarmeveksler ifglge krav 28, kendetegnet ved, at den fgrste flange (6') strazkker sig indefter
fra den fgrste kappeende og ligger an mod den udvendige overflade af det fgrste endepladeelement (7).

30. Pladevarmeveksler ifglge et hvilket som helst af kravene 28 og 29, kendetegnet ved, at den anden
flange (6") streekker sig udefter fra den anden kappeende og ligger an mod den indvendige overflade af et

andet endepladeelement (8) af endepladeelementerne (7, 8).
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Fig 1

Fig 2
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Fig 5

Fig 6

33 |




DK/EP 2002193 T3

7 11 41

L
SR

AN

42"



DK/EP 2002193 T3

Fig 10
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Fig 11




