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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a heat exchanger plate that will enable an improved flow distribution when used in a heat
exchanger. The invention further relates to a heat exchanger comprising a plurality of heat exchanger plates.

BACKGROUND ART

[0002] A conventional type of plate heat exchanger use heat transfer plates fitted with gaskets that seal off each channel from
the next, and direct the fluids into alternate channels. This type of plate heat exchanger is used throughout industry as standard
equipment for efficient heating, cooling, heat recovery, condensation and evaporation.

[0003] Such a plate heat exchanger consists of a series of thin corrugated heat exchanger plates fitted with gaskets. The plates
are then compressed together between a frame plate and a pressure plate in order to create an arrangement of parallel flow
channels. The two fluids flow in alternate channels which gives a large surface area over which the transfer of heat energy from
one fluid to the other can take place. The channels are provided with different corrugated patterns designed to induce maximum
turbulence in both the fluid flows in order to make heat transfer as efficient as possible. The two different fluids normally enter and
leave at the top and bottom of the heat exchanger, respectively. This is known as the counter-current flow principle.

[0004] US patents 4,781,248 and US 4,586,562 each disclose a plate heat exchanger comprising a plurality of heat exchanger
plates separated by gaskets.

[0005] One advantage with heat exchangers having gaskets compared with brazed heat exchangers is that it is easy to separate
the heat exchanger plates. This is of advantage e.g. when they need to be cleaned or when the capacity of the heat exchanger is
to be adjusted. This is done by simply adding or removing heat exchanger plates when required.

[0006] In one type of plate heat exchangers, the heat exchanger comprises one type of plate, which is mounted with every other
plate rotated 180 degrees to form two different channels for the fluids, one channel for the cooling medium and one channel for
the product that is to be cooled. A sealing is provided between each plate. Such an arrangement is cost-effective and works for
many applications. Each plate is provided with ridges and valleys in order to on one hand provide a mechanical stiffness and on
the other hand to improve the heat transfer to the liquid. The plates will bear on each other where the patterns of the plates meet
each other, which will improve the mechanical stiffness of the plate package. This is important especially when the fluids have
different pressures. For this type of heat exchanger, the inlet and outlet opening regions must be adapted so that they work for
both channels.

[0007] In a heat exchanger channel, it is of advantage that the temperature distribution over the channel width is as even as
possible. An uneven temperature distribution will influence the efficiency of the heat exchanger in a negative way. This is e.g. the
case for a fluid that is to be heated. With an uneven temperature distribution, part of the fluid will be heated more than enough
while part of the fluid is heated less than enough. At the outlet port, the fluid is mixed which means that part of the heated fluid will
be cooled by the other part of the fluid.

[0008] The problem with an uneven temperature distribution is present in most heat exchangers. This is due to the fact that the
inlet and outlet ports are arranged in a non-symmetric way with regards to the heat transfer surface of the heat exchanger. In a
conventional heat exchanger, the inlet and outlet ports are arranged at the corners of the heat exchanger plates. In this way, the
heat transfer surface is held as large as possible. The disadvantage of this arrangement is that the distance that the fluid must
travel differs over the plate width.

[0009] Different approaches to solve this problem are known. It is common to improve the flow distribution by using different
types of patterns in the flow channel. In larger heat exchangers, a specific pattern is used in the distribution area of the heat
exchanger, and another pattern is used in the heat transfer area of the heat exchanger. The purpose of the different patterns is
to increase the pressure drop over the heat transfer channel in order to distribute the fluid more even. It is however not possible
to increase the pressure drop too much. For smaller heat exchangers, it is not possible to have a specific distribution area due to
the size of the heat exchanger plates. In heat exchangers comprising different heat exchanger plates, it is possible to have
different distribution patterns for the different flow channels. This is not the case for heat exchangers comprising only one type of
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heat exchanger plates.

[0010] In application JP 09152127, a heat exchanger having heat exchanger plates with flat areas is shown. Each heat
exchanger plate is provided with three areas with a chevron shaped pattern and there between two flat areas with no pattern at
all. The purpose of this design is to allow the water flow to mix in the flat areas, thereby equalising the temperature distribution in
the heat exchanger. This solution may work for larger heat exchangers, where size is not an issue, but seems to be rather space
consuming. The flat surfaces will reduce the effective heat transfer surface, which makes the heat exchanger rather large. The
pattern is also asymmetric lengthwise which requires a two-plate design of the heat exchanger.

[0011] These solutions may function for some applications, but they still show some disadvantages. There is thus room for
improvements.

DISCLOSURE OF INVENTION

[0012] An object of the invention is therefore to provide a heat exchanger plate allowing for a heat exchanger having an
improved flow distribution. A further object of the invention is to provide a heat exchanger having an improved flow distribution.

[0013] The solution to the problem according to the invention is described in the characterizing part of claim 1. Claims 2 to 5
contain advantageous embodiments of the heat exchanger plate. Claim 6 contains an advantageous heat exchanger and claims 7
to 11 contain advantageous embodiments of the heat exchanger.

[0014] With a heat exchanger plate, where the plate is provided with a heat transfer surface having a corrugated pattern with a
plurality of ridges and valleys, and where the heat exchanger plate comprises an open adiabatic distribution area over which a
fluid is arranged to flow and which is positioned between a port hole and the heat transfer surface, and a closed adiabatic area
which is arranged to be delimited from the heat transfer surface by a sealing gasket and which is positioned between a port hole
and the heat transfer surface, where the open adiabatic distribution area comprises a diagonal open side distribution support
section positioned between a diagonal open groove and the heat transfer surface, and a diagonal open side adiabatic support
section positioned between the open diagonal groove and the port hole, where the closed adiabatic area comprises a diagonal
closed side distribution support section positioned between a diagonal closed groove and the heat transfer surface, and a
diagonal closed side adiabatic support section positioned between the closed diagonal groove and the port hole, the object of the
invention is achieved in that the heat exchanger plate further comprises a transfer path between the diagonal open side
distribution support section and the heat transfer surface and a bypass path between the diagonal closed side distribution
support section and the heat transfer surface. Thereby, a uniform flow distribution over the entire width of the heat transfer
surface is allowed. Further, the bypass path is wider than the transfer path.

[0015] By this first embodiment of the heat exchanger plate, a heat exchanger plate is obtained which allows for an improved flow
distribution inside a heat exchanger. In this way, the efficiency of a heat exchanger can be improved. In particular, the invention
allows a uniform flow distribution over the entire width of the heat transfer passage in a plate heat exchanger. This is achieved in
that a bypass passage is created in the flow channels of the heat exchanger, which allows the fluid to enter the heat transfer
passage over the complete width of the heat exchanger. Areas in which no fluid can flow or in which the flow speed is low is thus
avoided.

[0016] The bypass path is wider than the transfer path the advantage being that openings from the bypass passage into the
heat transfer passage are created, having a relatively low pressure drop. This will allow the fluid to flow from the bypass passage
into the heat transfer passage in a uniform way.

[0017] In an advantageous development of the inventive heat exchanger plate, the transfer path and the bypass path have a
height of half the pressing depth of the corrugated pattern. The advantage of this is that the openings from the bypass passage
into the heat transfer passage can be optimised, thereby improving the flow distribution in the heat exchanger further.

[0018] In an inventive heat exchanger, the heat exchanger comprises a transfer passage between an adiabatic passage and the
heat transfer passage, and a bypass passage between a channel sealing gasket and the heat transfer surface. This allows for an
improved heat exchanger with an improved efficiency.

[0019] By this first embodiment of the heat exchanger, a heat exchanger which allows for an improved flow distribution is
obtained. This is achieved in that the bypass passage allows fluid to enter the heat transfer passage over the complete width of
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the heat exchanger. Areas in which no fluid can flow or in which the flow speed is low is thus avoided.

[0020] In an advantageous further development of the inventive heat exchanger, an end region of the heat transfer surface of
one heat exchanger plate extends over the bypass path of another heat exchanger plate. This is advantageous in that relatively
large openings in the bypass passage are created, which allows the fluid flowing in the bypass passage to enter into the heat
transfer passage with a low pressure drop. The improved flow properties avoid flow regions having a low flow speed in the heat
transfer passage. The entire heat transfer passage of the heat exchanger can thus be used for the heat transfer between the two
flow channels of the heat exchanger.

BRIEF DESCRIPTION OF DRAWINGS

[0021] The invention will be described in greater detail in the following, with reference to the embodiments that are shown in the
attached drawings, in which:

Fig. 1 shows a first embodiment of a heat exchanger plate according to the invention,
Fig. 2 shows a second embodiment of a heat exchanger plate according to the invention,
Fig. 3 shows a detail of the heat exchanger plate according to Fig. 2, and

Fig. 4 shows part of a heat exchanger according to the invention.

MODES FOR CARRYING OUT THE INVENTION

[0022] The embodiments of the invention with further developments described in the following are to be regarded only as
examples and are in no way to limit the scope of the protection provided by the patent claims.

[0023] In the following, the inventive heat exchanger plate and the inventive heat exchanger will be described. In Figures 1 to 3,
heat exchanger plates are shown and in Fig. 4, part of a heat exchanger is shown.

[0024] Fig. 1 shows a first embodiment of a heat exchanger plate according to the invention. The heat exchanger plate is
intended to be used in heat exchangers for general heating and cooling duties of different liquids throughout industry. The heat
exchanger plate 1 comprises four port holes 2, 3, 4, 5 that will constitute either inlet ports or outlet ports in the heat exchanger.
The shown heat exchanger plate is designed in such a way that one plate type is enough to assemble a heat exchanger. Thus,
every other heat exchanger plate is turned upside down with respect to the horizontal axis 10 in order to obtain the different flow
channels when the heat exchanger is assembled. In this way, the pattern will interact such that the pattern of one plate will bear
on the pattern of the other plate, creating a plurality of intermediate contact points.

[0025] The heat exchanger plate further comprises a corrugated heat transfer surface 6 having a corrugated pattern comprising
ridges 7 and valleys 8. The corrugated pattern may have different designs. One common pattern design is a so called chevron or
fish-bone pattern, in which the corrugations display one or more direction changes. A simple form of the chevron shaped pattern
is a V-shape. In the shown examples, the corrugated pattern comprises straight longitudinal corrugations. The pattern of the
corrugated surface, i.e. the ridges 7 and valleys 8, are angled with respect to the longitudinal axis 9 of the heat exchanger plate.
In this example, the corrugated pattern changes the direction at the horizontal axis 10 of the heat exchanger plate, so that the
pattern is mirror-inverted with respect to the horizontal axis 10. Depending on the used pattern, the pattern may or may not be
mirror-inverted with respect to axis 10. The areas of the plate outside of the heat transfer surface, i.e. the inlet and outlet port
regions, is in the shown examples always mirror-inverted.

[0026] The angle a with which the corrugated pattern is inclined with respect to the longitudinal axis 9 may be chosen depending
on the use for which the heat exchanger is intended. Angels in the range between 20 and 70 degrees are preferred. A larger
angle a will give a higher pressure drop for the flow channels, while a smaller angle o will give a lower pressure drop for the flow
channels. For the heat exchanger plate shown in Fig. 1, the angle a is 30 degrees. For the heat exchanger plate shown in Fig. 2,
the angle a is 60 degrees.

[0027] Close to each port hole, between the port hole and the heat transfer surface, is an adiabatic transfer area located. A
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transfer area comprises a diagonal groove, a diagonal adiabatic support section and a diagonal distribution support section. The
transfer area between the port hole 2 and the heat transfer surface is in this example referred to as the open side area, since
fluid will flow over this area through the active flow channel. The transfer area between the port hole 5 and the heat transfer
surface is in this example referred to as the closed side area, since this area will be delimited by the sealing gasket of the active
flow channel.

[0028] The upper open side adiabatic transfer area 11 is thus located between port hole 2 and the heat transfer surface 6 and
the upper closed side adiabatic area 12 is located between port hole 5 and the heat transfer surface 6. The upper open side
adiabatic area 11 comprises a diagonal open side groove 13, a diagonal open side distribution support section 14 and a diagonal
open side adiabatic support section 15. The upper closed side adiabatic area 12 comprises a diagonal closed side groove 16, a
diagonal closed side distribution support section 17 and a diagonal closed side adiabatic support section 18. The support
sections comprise protruding support knobs.

[0029] The diagonal grooves are adapted to receive a sealing gasket which is used to define and delimit a flow channel. A
diagonal groove may comprise or may not comprise a sealing gasket, depending on the flow channel created between the heat
exchanger plates. In Fig. 3, the upper end and the lower end of the heat exchanger plate are shown. Upper end and lower end
are only relative terms and refers to one position in which the heat exchanger plate can be used. They are used in this
description to distinguish between the two ends.

[0030] In Fig. 3, a channel sealing gasket 20 is positioned in the gasket groove around the heat transfer surface such that a first
flow channel will be obtained when a second heat exchanger plate is assembled to the first heat exchanger plate. In Fig. 4, both
first and second flow channels are shown. The gasket groove is supported by support sections pressed in the heat exchanger
plate. The support knobs of one section will bear on the areas between the support knobs of another section when the heat
exchanger plates are assembled in the heat exchanger. A port sealing gasket 23 delimits the passive port hole 4.

[0031] In the upper open side adiabatic area 11, the diagonal distribution support section 14 is located between the heat transfer
surface 6 and the diagonal groove 13, and the diagonal adiabatic support section 15 is located between the diagonal groove 13
and the port hole 2. The diagonal adiabatic support section 15 is essential to stabilize both the upper adiabatic area 11 and the
diagonal groove 13. The diagonal distribution support section 14 is essential to stabilize the diagonal groove 13. The support
knobs may have different shapes, e.g. square, rectangular or round, but are designed to allow the fluid in the flow channel to flow
from the port to the heat transfer passage with a minimum of flow restriction, i.e. the pressure drop through the adiabatic transfer
passage should be as low as possible, while at the same time providing a sufficient support to the diagonal groove.

[0032] A similar, lower open side adiabatic transfer area 30 is located in the lower part of the heat exchanger plate, between the
port hole 3 and the heat transfer surface. The lower adiabatic transfer area comprises a lower transfer path 31, a diagonal open
side distribution support section 34, a diagonal groove 33 and a diagonal open side adiabatic support section 35.

[0033] In the upper closed side adiabatic transfer area 12, the diagonal distribution support section 17 is located between the
heat transfer surface and the diagonal groove 16, and the diagonal adiabatic support section 18 is located between the diagonal
groove 16 and the port hole 5. The diagonal adiabatic support section 18 is essential to stabilize both the adiabatic transfer area
12 and the diagonal groove 16. The diagonal distribution support section 17 is essential to stabilize the diagonal groove. The
support knobs may have different shapes but are designed to allow the fluid in the flow channel to flow from the port to the heat
transfer passage with a minimum of flow restriction, i.e. the pressure drop through the adiabatic transfer passage should be as
low as possible. A similar, lower closed side adiabatic transfer area is located in the lower part of the heat exchanger plate,
between the port hole 4 and the heat transfer surface.

[0034] The pressing depth of the pattern of the heat exchanger plate may vary between different sections of the plate. In the
shown example, the upper open side adiabatic transfer area 11 including the diagonal groove 13 is pressed to the full pressing
depth. The adiabatic transfer area will thus comprise a first base height level with protruding support knobs of the diagonal
distribution support section 14 and the diagonal adiabatic support section 15 having a height of the full pressing depth.

[0035] The upper closed side adiabatic transfer area 12 including the diagonal groove 16 is likewise pressed to the full pressing
depth. The support knobs have a height of the full pressing depth. In the shown example, the areas between the support knobs of
the adiabatic transfer area 12 are provided with edges pressed to the half height in order to increase the stiffness of the support
sections 17, 18. Some support knobs are likewise provided with a half-height stiffening embossment. These half-height pressings
can be used to stiffen the upper closed side adiabatic transfer area since this side of the adiabatic transfer area will not be part of
a flow channel. The edges will thus not interfere with the fluid flow in either of the flow channels.
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[0036] The support knobs may have different shapes. Their main purpose is to stabilize the adiabatic transfer areas and the
diagonal grooves of the heat exchanger. By using support knobs that are separated from the corrugated pattern of the heat
transfer surface, a uniform and improved stiffness of the diagonal grooves is obtained. The adiabatic transfer areas will constitute
an adiabatic surface when the heat exchanger plate is mounted in a heat exchanger, since the adiabatic transfer areas will not be
part of the heat transfer between the two fluid flows in this area.

[0037] Between the diagonal open side distribution support section 14 of the upper adiabatic transfer area 11 and the heat
transfer surface 6, there is a longitudinal upper transfer path 21 that will form a transfer passage in the flow channel created by
two heat exchanger plates. The upper transfer path 21 acts as a transition section between the pattern of the adiabatic transfer
area 11 and the pattern of the heat transfer surface. The transfer path has in this example a height of half the pressing depth. It
is also possible to let the transfer path have a height of the full pressing depth. In any case, it is important that the transfer
passage created between two heat exchanger plates obtains a height of a full pressing depth.

[0038] The front side of one heat exchanger plate and the rear side of another heat exchanger plate is used to form a flow
channel, and thus a transfer passage is created between the transfer path 21 and the rear side of another heat exchanger plate.
In order to obtain a transfer passage having a height of a full pressing depth, it is important that the two corresponding heat
exchanger plate surfaces have appropriate heights.

[0039] The upper transfer path will create a transfer passage in a flow channel and will allow the fluid in a flow channel to enter
into the cross-corrugated pattern of the heat transfer passage in a uniform manner, while minimising the disturbance from the
diagonal distribution support section 14. In this way, the diagonal groove 13 is supported in a uniform way and at the same time, a
uniform flow into the heat transfer passage is obtained. In known heat exchangers, where the ridges and valleys of the heat
transfer surface extend up to a diagonal gasket groove, the diagonal gasket groove will be less rigid since the support of the
diagonal gasket groove will be unsymmetrical. The use of a transfer path will thus improve the flow distribution when gasket
support knobs are used.

[0040] Since the inlet and outlet port regions of the heat exchanger plate is mirror-inverted with respect to the horizontal axs, a
lower transfer path 31 is also provided for at the outlet port opening 3. This lower transfer path will create a lower transfer
passage that will allow the fluid from the heat transfer passage to flow into the outlet in a uniform way, since the transfer passage
will allow the pressure to even out before entering the lower adiabatic transfer passage.

[0041] Between the diagonal closed side distribution support section 17 and the heat transfer surface 6 is further a longitudinal
upper bypass path 22 provided. The upper bypass path has in this example a height of half the pressing depth, likewise the
upper transfer path. This will allow bypass passages to be created on both sides of the heat exchanger plate, i.e. in both the flow
channels, which have a total height of a full pressing depth. As for the transfer path, it is important that the obtained bypass
passage has a height of a full pressing depth. The actual height of the bypass path will thus cooperate with the corresponding
surface of the other heat exchanger plate surface when the bypass passage is created. The upper bypass path will create an
upper bypass passage in a flow channel created by two heat exchanger plates. The upper bypass passage will allow fluid from
the inlet to enter the complete cross-corrugated pattern of the heat transfer passage. The fluid will flow into the bypass passage,
which exhibits a low pressure drop. From the bypass passage, the fluid will enter into the cross-corrugated pattern of the heat
transfer passage. In this way, the complete area of the heat transfer passage of the flow channel will be used for heat transfer.

[0042] The use of a bypass passage will thus allow fluid to enter into the heat transfer passage in a uniform way. Since the flow
resistance in the heat transfer passage is much higher than in the bypass passage, the flow distribution of the heat exchanger will
be improved. This will allow the section of the cross-corrugated pattern closest to the port hole 5, i.e. the inlet section of the heat
transfer passage furthest away from the inlet port, to be used in an efficient way.

[0043] Since the inlet and outlet port regions of the heat exchanger plate is mirror-inverted with respect to the horizontal axis, a
lower bypass path 32 is also obtained at the outlet port opening. This bypass path will create a lower bypass passage that will
allow the fluid from the section of the cross-corrugated pattern closest to the port hole 4, i.e. the outlet section of the heat transfer
passage furthest away from the outlet port 3, to be used in an efficient way.

[0044] The width of a transfer path is preferably in the same order as the width of a ridge in the heat transfer surface. The upper
transfer path forms a transition from the diagonal distribution support section 14 to the heat transfer surface. The width of the
transfer path is selected such that it will allow the pressure of the fluid to even out throughout the transfer passage before the
fluid enters the heat transfer passage. If the width of the transfer path is too narrow, the flow along the length of the transfer
passage will be limited. With a sufficiently wide transfer path, the flow differences through the diagonal distribution support section
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will be evened out.

[0045] The width of a transfer path or a bypass path is measured at the position where the distance between the pattern of the
diagonal distribution support section and the heat transfer surface is the smallest. The narrowest section of a path will determine
the pressure drop in a respective passage.

[0046] The width of a bypass path is wider than the width of a transfer path in order to allow the fluid to enter into the heat
transfer passage from the bypass passage with a relatively low pressure drop. This is especially important for a heat exchanger
plate having a corrugated pattern of the heat transfer surface with an angle in the same order as the angle of the bypass path
relative the longitudinal axis. Such an example can be seen in Figures 2 and 3. Here, a ridge 24 of the corrugated heat transfer
pattern runs parallel with the upper bypass path 22. When two heat exchanger plates are assembled to form a flow channel, an
upper bypass passage 122 is created between the upper bypass path 22 and the rear plate side of a lower transfer path 31. The
fluid that is to enter the heat transfer passage from the bypass passage must thus enter the heat transfer passage through the
openings created between the ridge 24 and the end region 25 of the corrugated pattern. It is thus important that the end region of
the corrugated pattern of one heat exchanger plate extends over the bypass path. In the shown example, the bypass path has a
height of half the pressing depth. With the ridges of the end region 25 extending into and over the bypass path, sufficiently large
openings into the heat transfer passage are obtained. In this way, the openings created between the ridge 24 and the end region
25 will allow the fluid to enter through the openings into the heat transfer passage with a reduced pressure drop. The width of the
bypass path is preferably in the order of twice the width of the transfer path, and is dimensioned depending on the use of the heat
exchanger and the dimensions of the heat exchanger plate.

[0047] The bypass path will help to distribute the fluid flow to the entire heat transfer passage in an efficient way. In known heat
exchanger plates, the corrugated pattern will end at a diagonal gasket groove, which means that the cross-corrugated pattern
may end directly at the sealing gasket. The area close to the sealing gasket, i.e. which is the furthest away from the inlet port, will
thus show a slow flow speed of the fluid and will consequently have a poor heat transfer. By introducing the bypass path and
individual gasket support knobs in the diagonal distribution support section, an improved flow distribution is obtained in the flow
channel of the heat exchanger. This means that the pressure drop through the heat transfer passage will be substantially equal
over the total width of the heat exchanger. Through the bypass passage, there is a relatively low pressure drop, especially
compared with the pressure drop through the heat transfer passage.

[0048] In the same way, there is a lower bypass path 32 in the region close to the outlet port 3. This bypass path will help to
create an outlet bypass passage which will allow the complete heat transfer surface of the plate to be used in an efficient way. In
known heat exchangers, the area furthest away from the outlet port will display a slow flow speed which in turn gives this area a
poor heat transfer.

[0049] In Fig. 4, a part of a heat exchanger comprising four heat exchanger plates is shown. Between the heat exchanger plates,
flow channels are created. Each flow channel will carry either a first fluid or a second fluid. In the shown example, flow channels
101 and 301 will carry a first fluid and flow channel 201 will carry a second fluid. In the shown example, the flow channels 101 and
201 are used in a counter-flow arrangement, i.e. the flow through flow channel 101 flows in the opposite direction compared with
flow channel 201. A complete heat exchanger will comprise a plurality of heat exchanger plates, a front plate and a rear plate. The
front and rear plate (not shown) will stabilize the heat exchanger and will also provide connection means for the connection of the
heat exchanger.

[0050] Each flow channel is defined by a sealing gasket 120, 220, 320 that delimits the flow channel between the heat exchanger
plates. The sealing gaskets are normally produced in one piece with interconnecting members between the sealing gaskets.
Sealing gaskets 123, 124, 223, 224, 323, 324 seal the port holes that are not active in the respective flow channel. In flow
channel 101, the port 102 is an active inlet port and port 103 is an active outlet port. In flow channel 201, the port 204 is an active
inlet port and port 205 is an active outlet port. In flow channel 301, the port 302 is an active inlet port and port 303 is an active
outlet port.

[0051] The first fluid enters flow channel 101 through inlet port 102. The fluid passes through the upper adiabatic passage 111
and part of the fluid is distributed through the upper transfer passage 121 into the heat transfer passage 106. Part of the fluid will
flow through the upper bypass passage 122 into heat transfer passage 106. The use of an upper transfer passage 121 will
improve the flow distribution of the fluid passing directly from the upper adiabatic passage into the heat transfer passage. The
use of an upper bypass passage will increase the flow distribution over the entire heat transfer passage. After the fluid has
passed through the complete heat transfer passage, the fluid exits the flow channel through outlet port 103. Part of the fluid
passes through the lower transfer passage 131 and the lower adiabatic passage 130 into the outlet port 103. The other part of
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the fluid passes through the lower bypass passage 132 and through the lower adiabatic passage 130 into the outlet port 103.
The use of a lower bypass passage allows part of the fluid to transit through the bypass passage. This allows for an improved flow
distribution over the heat transfer passage width of the heat exchanger, which in turn will improve the heat transfer efficiency of
the heat exchanger.

[0052] The second fluid enters flow channel 201 through inlet port 204, due to the counter-flow arrangement. The fluid passes
through the lower adiabatic passage 230 and part of the fluid is distributed through the lower transfer passage 232 into the heat
transfer passage 206. Part of the fluid will flow through the lower bypass passage 233 into heat transfer passage 206. The use of
a transfer passage 232 will improve the flow distribution of the fluid passing directly from the adiabatic passage into the heat
transfer passage. The use of a bypass passage 233 will increase the flow distribution over the entire heat transfer passage. After
the fluid has passed through the complete heat transfer passage, the fluid exits the flow channel through outlet port 205. Part of
the fluid passes through the upper transfer passage 221 and the upper adiabatic passage 211 into the outlet port 205. The other
part of the fluid passes through the upper bypass passage 227 and the upper adiabatic passage 211 into the outlet port 205.
The use of a bypass passage allows part of the fluid to transit through the bypass passage. This allows for a more even flow
distribution over the heat transfer passage width of the heat exchanger, which in turn will improve the efficiency of the heat
transfer of the heat exchanger.

[0053] The flow through flow channel 301 is the same as for flow channel 101. This is the repeated for all flow channels in the
heat exchanger. The number of flow channels, i.e. the number of heat exchanger plates, in the heat exchanger is determined by
the required heat transfer capacity of the heat exchanger.

[0054] The heat exchanger plate according to the invention does not include any specific distribution area, but only a heat
transfer surface with a certain pattern. The heat transfer surface stretches to the adiabatic area, which advantages for smaller
plate heat exchangers where it not is space or possibility for a specific distribution area.

[0055] The invention is not to be regarded as being limited to the embodiments described above, a number of additional variants
and modifications being possible within the scope of the subsequent patent claims. In one example, a different pattern of the
diagonal distribution support section may be used for the heat exchanger cassettes.
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VARMEVEKSLERPLADE OG VARMEVEKSLER
PATENTKRAV
1. Varmevekslerplade, hvor pladen (1) er forsynet med en varmeoverferingsoverflade (6), der har et
belgemenster med en flerhed af forhejninger (7) og fordybninger (8), og hvor varmevekslerpladen (1)
omfatter et forste &bningshul (2) og et andet abningshul (5) og et &bent adiabatisk fordelingsomrade (11),
hvorover et fluid skal stremme, og som er placeret mellem det forste abningshul (2) og
varmeoverforingsoverfladen (6), og et lukket adiabatisk omrade (12), der er indrettet til at vaere afgraenset
fra varmeoverforingsoverfladen (6) af en pakning, og som er placeret mellem det andet abningshul (5) og
varmeoverfaringsoverfladen (6), hvor det &bne adiabatisk fordelingsomrade (11) omfatter en diagonal, aben
sidefordelingsstottesektion (14), der er placeret mellem en diagonal, ében rille (13) og
varmeoverforingsoverfladen (6), og en diagonal aben adiabatisk sidestettesektion (15), der er placeret
mellem den abne, diagonale rille (13) og det forste abningshul (2), hvor det lukkede adiabatiske omrade
(12) omfatter en diagonal, lukket sidefordelingsstottesektion (17), der er placeret mellem en diagonal,
lukket rille (16) og varmeoverferingsoverfladen (6), og en diagonal, lukket adiabatisk sidestattesektion (18),
der er placeret mellem den lukkede diagonale rille (16) og det andet dbningshul (5), kendetegnet ved, at
varmevekslerpladen endvidere omfatter en overforingsbane (21) mellem den diagonale, &bne
sidefordelingsstattesektion (14) og varmeoverfaringsoverfladen (6) og en omlabsbane (22) mellem den
diagonale, lukkede sidefordelingsstettesektion (17) og varmeoverfaringsoverfladen (6), hvilket muligger en
ensartet stremningsfordeling over hele bredden af varmeoverforingsoverfladen, hvor omlabsbanen (22) er
bredere end overferingsbanen (21), hvor bredden af overferingsbanen (21) males ved positionen, hvor
afstanden mellem mensteret pa& den diagonale, &bne sidefordelingsstottesektion (14) og
varmeoverferingsoverfladen (6) er mindst, og bredden af omlebsbanen (22) males ved positionen, hvor
afstanden mellem mensteret pd den diagonale, lukkede sidefordelingsstottesektion (17) og
varmeoverfoaringsoverfladen (6) er mindst.
2. Varmevekslerplade ifalge krav 1, hvor overferingsbanen (21) er tattere pa det forste abningshul
(2) end omlebsbanen (22).
3. Varmevekslerplade ifolge et hvilket som helst af kravene 1 eller 2, hvor overfaringsbanen (21) og
omlebsbanen (22) har en hejde pa det halve af belgemensterets pressedybde.
4. Varmevekslerplade ifolge et hvilket som helst af kravene 1 til 3, hvor
varmeoverfaringsoverfladens (6) balgemenster omfatter lige, langsgaende belger.
5. Varmevekslerplade ifelge et hvilket som helst af kravene 1 til 4, hvor vinklen pa
varmeoverforingsoverfladens (6) balgemenster har en vinkel pa mellem 20 og 70 grader i forhold til den
langsgaende akse (9).
6. Varmeveksler, der omfatter en flerhed af varmevekslerplader (1) ifelge et hvilket som helst af
kravene 1 til 5.
7. Varmeveksler ifalge krav 6, hvor varmeveksleren omfatter en indgangsébning (102, 204), en
udgangséabning (103, 205) og derimellem en varmeoverferingspassage (106, 206) med et tvaerbalgemeonster,

kendetegnet ved, at varmeveksleren endvidere omfatter en overferingspassage (121, 221) mellem en
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adiabatisk passage (111, 211) og varmeoverferingspassagen (106, 206) og en omlabspassage (122, 222)
mellem en kanalpakning (120, 220) og varmeoverforingspassagen (106, 206).

8. Varmeveksler ifolge krav 7, hvor omlebspassagen (122, 222) er bredere end overferingspassagen
(121, 221).
9. Varmeveksler ifolge et hvilket som helst af kravene 7 eller 8, hvor overfaringspassagen (121) er

opnéet mellem den evre overfaringsbane (21) for en forste varmevekslerplade og bagsiden af den nedre
omlebsbane (32) for en anden varmevekslerplade roteret 180 grader omkring en vinkelret pa
varmevekslerpladerne 1 forhold til den farste varmevekslerplade.

10. Varmeveksler ifolge et hvilket som helst af kravene 7 til 8, hvor omlebspassagen (122) er opnact
mellem den evre omlebsbane (22) for en forste varmevekslerplade og bagsiden af den nedre
overforingsbane (31) for en anden varmevekslerplade roteret 180 grader omkring en vinkelret pa
varmevekslerpladerne 1 forhold til den farste varmeoverforingsplade.

11. Varmeveksler ifolge et hvilket som helst af kravene 7 til 10, hvor, 1 omlabspassagen (122), et
endeomrade (25) af varmeoverforingsoverfladen (6) af én varmevekslerplade straekker sig over

omlebsbanen (22) af en anden varmevekslerplade.
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