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(57) Abstract: The invention refers to a plate heat exchanger for treatment of a medium. The plate heat exchanger comprises a
& number of compression-moulded heat exchanger plates (1), which are piled beside each other in a plate package (2) and which form
& first plate interspaces (5) for the medium and second plate interspaces (6). The first plate interspaces and the second plate interspaces
are provided in an alternating order in the plate package. The plate package (2) encloses an evaporation section, a separation section
and a condensation section. The evaporation section is arranged to permit evaporation of at least a part of the medium flowing
through the first plate interspaces. The separation section is arranged to separate non-evaporated liquid from the evaporated part of
the medium. The condensation section is arranged to condense the evaporated part flowing through the first plate interspaces.
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Titel: A plate heat exchanger
THE BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention refers generally to a plate heat exchanger
for distillation of a medium. Especially, it is referred to desalina-
tion of salt-containing water, such as seawater. More specifi-
cally, the present invention refers to a plate heat exchanger for
treatment of a medium, comprising a number of compression-
moulded heat exchanger plates, which are successively pro-
vided in a plate package and which form first plate interspaces
for the medium and second plate interspaces, wherein the first
plate interspaces and the second plate interspaces are provided
in an alternating order in the plate package.

Equipment for desalination of seawater, where one or several
plate packages of heat exchanger plates form the main compo-
nents in the process, is manufactured since many years. SE-B-
464 938 discloses such a desalination plant comprising a plate
package provided in a cylindrical container. The heat exchanger
plates have no ports for steam, but instead the space outside
the heat exchanger plates is used as one or several flow paths
for the steam, depending on the kind of process. The container
is a substantially cylindrical pressure vessel. In a large plant in-
cluding several plate packages, these may be located in the
longitudinal direction of the cylinder. To a certain extent, the
container is limiting for the size of the plant, if not several con-
tainers are allowed to be included in the plant.

At least for smaller or medium sized plants, the cost for the con-
tainer is a large part of the total cost for the plant. The manufac-
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turing and mounting of the container are both complex and time
consuming. In addition, maintenance of the plant and cleaning of
the heat exchanger plates are difficult, for instance since the
plate package and the heat exchanger plates only are accessi-
ble after opening of the container.

SUMMARY OF THE INVENTION

The object of the invention is to provide an improved plate heat
exchanger for distillation of a medium and especially for desali-
nation of salt-containing water. A further object of the invention
is to provide such a plate heat exchanger which is efficient and
which can be manufactured in an easy and inexpensive manner.
A further object is to provide such a plate heat exchanger which
permits an easy maintenance.

This object is achieved by the plate heat exchanger initially de-
fined, which is characterized in that the plate package encloses
an evaporation section, a separation section and a condensation
section, wherein the evaporation section is arranged to permit
evaporation of at least a part of the medium flowing through the
first plate interspaces, the separation section is arranged to
separate non-evaporated liquid from the evaporated part of the
medium, the condensation section is arranged to condense the
evaporated part flowing through the first plate interspaces, and
the evaporation section, the separation section and the conden-
sation section are provided in such a way that said evaporation,
said separation and said condensation are permitted in each of
the first plate interspaces.

Such a plate heat exchanger thus offers a possibility to perform
the whole desired treatment of the medium, for instance desali-
nation of seawater, in the plate package. The plate heat ex- .
changer therefore does not need any container in which the
plate package is enclosed. Consequently, a plate heat ex-
changer is achieved, which is efficient and which can be manu-
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factured in an easy and inexpensive manner. Furthermore,
maintenance and cleaning of the plate package and the individ-
ual heat exchanger plates are facilitated.

According to a preferred embodiment of the invention, a centre
axis extends substantially centrally between two side edges of
each heat exchanger plate and substantially vertically when the
plate package is disposed in a normal position of use. The cen-
tre axis may advantageously extend substantially centrally
through the evaporation section, the separation section and the
condensation section, wherein the evaporation section is located
at the lowermost position and the condensation section at the
uppermost position in the normal position of use.

According to a further embodiment of the invention, substantially
each of the second plate interspaces of the evaporation section
forms a heating space, which is closed relatively to the first
plate interspaces and relatively to the separation section and
the condensation section and arranged to permit through-flowing
of a heating medium for heat transfer to the medium flowing in
the first plate interspaces of the evaporation section for provid-
ing the evaporation. The evaporation section may then be
closed by means of a gasket which extends around the evapora-
tion space.

According to a further embodiment of the invention, the evapora-
tion section comprises at least one inlet for the medium, wherein
the inlet is formed by an inlet port in substantially each heat ex-
changer plate in the plate package, which inlet ports form a port
channel which is closed relatively to the second plate inter-
spaces and communicates with the first plate interspaces. Ad-
vantageously, the port channel of the inlet may be closed rela-
tively to the second plate interspaces by means of an inlet gas-
ket, which extends around the inlet port in each of the second
plate interspaces. Furthermore, the port channel of the inlet may
communicate with the first plate interspaces via at least a rela-
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tively small hole, which is provided between the inlet port and
the inlet gasket and extends through every second heat ex-
changer plate in the plate package from the second plate inter-
spaces to the first plate interspaces. By means of such a rela-
tively small hole, a relatively large pressure drop is achieved,
which enables a proper distribution of the medium entering the
first plate interspaces in the evaporation section, and in such a
way an efficient heating and evaporation of the medium is
achieved. The port channel of the inlet may then be closed rela-
tively to the first plate interspaces by means of a further gasket
which extends around the inlet port between the hole and the
inlet port in each of the first plate interspaces.

According to a further embodiment of the invention, a delimiting
gasket is provided in the first plate interspaces and arranged to
delimit the evaporation space of the evaporation section and to
permit transport of the medium to the separation section.

According to a further embodiment of the invention, each heat
exchanger plate comprises at least one communication port,
which permits that the medium partly flows from the first inter-
spaces in the evaporation section to the second plate inter-
spaces in the separation section. Furthermore, the separation
section may then be arranged to permit flowing of the medium
through the first plate interspaces and the second plate inter-
spaces. The first and second plate interspaces thus communi-
cate with each other in the separation section and both these
plate interspaces may be used for the flowing of the medium.
Consequently the flow velocity is reduced and an efficient catch-
ing of liquid droplets may be achieved. Advantageously, the heat
exchanger plates in the separation section may be corrugated in
such a way that they permit catching of liquid from the medium
flowing through the first plate interspaces and the second plate
interspaces.
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According to a further embodiment of the invention, the separa-
tion section is arranged to convey the caught liquid to a liquid
outlet for discharge of the caught liquid. Advantageously, the
gasket of the evaporation section, which adjoins the separation
section, is provided in such a way that the caught liquid flows
along the gasket towards the liquid outlet. The gasket of the
evaporation section, which adjoins the separation section, may
then slope downwardly and outwardly from the centre axis to-
wards the side edges. Furthermore, the delimiting gasket and
the gasket of the evaporation section may advantageously to-
gether define a lateral passage between these gaskets and the
respective side edge, wherein these lateral passages comprise
both first and second plate interspaces and are arranged to con-
vey the caught liquid further to the liquid outlet.

According to a further embodiment of the invention, substantially
each of the second plate interspaces of the condensation sec-
tion forms a cooling space which is closed relatively to the first
plate interspaces and relatively to the separation section and
the evaporation section, and is arranged to permit through-
flowing of a cooling medium for heat transfer from the medium
flowing in the first plate interspaces of the condensation section
for providing the condensation. Furthermore, the condensation
section comprises at least a medium outlet, wherein the medium
outlet is formed by an outlet port in substantially each heat ex-
changer plate in the plate package, which outlet ports form one
of a port channel which extends through substantially the whole
plate package.

According to a further embodiment of the invention, substantially
each heat exchanger plate in the separation section comprises
at least a collection port, which forms a collection channel which
extends through substantially the whole plate package and is
arranged to convey the medium to the first plate interspaces of
the condensation section. Advantageously, substantially each
heat exchanger plate in the separation section may comprise at
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least two collection ports, which form a respective such collec-
tion channel, wherein such a collection port is provided in the
proximity of each side edge on each heat exchanger plate.

According to a further embodiment of the invention, a guide
gasket is provided in each of the first plate interspaces and ar-
ranged to delimit the separation section from the condensation
section. Advantageously, the guide gasket slopes downwardly
towards the port channel of the medium outlet and is arranged
to convey the medium condensed in the condensation section to
the medium outlet. Furthermore, the medium outlet may be pro-
vided in a central position, wherein the guide gasket slopes
downwardly to the port channel of the medium outlet from two
positions which are located in the proximity of a respective one
of said collection ports.

According to a further embodiment of the invention, the plate
heat exchanger is designed to convey the medium through the
second plate interspaces of the condensation section before the
medium is conveyed into the first plate interspaces of the evapo-
ration section, wherein the medium forms the cooling medium.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention is now to be explained more closely by

means of a description of various embodiments and with refer-
ence to the drawings attached hereto.

Fig. 1 discloses a side view of a plate heat exchanger ac-
cording to an embodiment of the invention.

Fig. 2 discloses a plan view of a heat exchanger plate hav-
ing gaskets in a first plate interspace.

Fig. 3 discloses a plan view of a heat exchanger plate hav-

ing gaskets in a second plate interspace.
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DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF
THE INVENTION

Fig. 1 discloses a plate heat exchanger for treatment of a me-
dium. In the following description an application with respect to
desalination of seawater is described. However, it is to be noted
that the invention is not limited to this application but may also
refer to any other treatment, for instance distillation of a liquid.

The plate heat exchanger comprises a large number of com-
pression-moulded heat exchanger plates 1, which are provided
in parallel to each other and successively in such a way that
they form a plate package 2. The plate package 2 is provided
between a frame plate 3 and a pressure plate 4. Between the
heat exchanger plates 1, first plate interspaces 5 and second
plate interspaces 6 are formed. The first plate interspaces 5 and
the second plate interspaces 6 are provided in an alternating
order in the plate package 2 in such a way that substantially
each first plate interspace 5 is surrounded by two second plate
interspaces 6, and substantially each second plate interspace 6
is surrounded by two first plate interspaces 5. Different sections
in the plate package 2 are delimited from each other by means
of gaskets in each plate interspace 5, 6, which is to be ex-
plained more closely below.

Each heat exchanger plate has two opposite substantially paral-

lel side edges 7, 8, an upper edge 9 and a lower edge 10. A
centre axis x extends substantially centrally between the two
side edges 7 and 8, and substantially vertically when the plate
package 2 is located in a normal position of use.

The plate package 2, i.e. the heat exchanger plates 1 and the
gaskets provided therebetween, is kept together by means of
schematically indicated tie bolts 11 in a manner known per se.
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An embodiment of the plate heat exchanger is now to be ex-
plained more closely with reference to Figs. 2 and 3, which dis-
close a respective heat exchanger plate 1. Fig. 2 discloses one
side of a heat exchanger plate 1, which faces one of the first
plate interspaces 5 substantially arranged to form a passage for
the medium to be treated; in this case seawater to be desali-
nated. Fig. 3 discloses a side of a heat exchanger plate 1, which
faces one of the second plate interspaces 6.

The plate package 2 encloses an evaporation section E, a sepa-
ration section S and a condensation section C. The evaporation
section E is arranged to permit evaporation of at least a part of
the medium flowing through the first plate interspaces 5. The
separation section S is arranged to separate non-evaporated
liquid from the evaporated part of the medium. The condensa-
tion section C is arranged to condense the evaporated part flow-
ing through the first plate interspaces 5. The centre axis x ex-
tends substantially centrally through the evaporation section E,
the separation section S and the condensation section C. As can
be seen in Figs. 2 and 3, the evaporation section E is located at
a lowermost position, the condensation section C at an upper-
most position and the separation section S between the evapo-
ration section E and the condensation section C when the plate
heat exchanger is in the normal position of use.

In each of the first plate interspaces 5 and the second plate
interspaces 6, there is a main gasket 13 extending around the
evaporation section E, the separation section S and the conden-
sation section C in the proximity of the edges 7, 8, 9 and 10.

Substantially each of the second plate interspaces 6 of the
evaporation section E forms a heating space 15, which is closed
relatively to the first plate interspaces 5 and relatively to the
separation section S and the condensation section C by means
of a gasket 16, which extends around the heating space 15. The
heating space 15 is arranged to permit through-flowing of a



10

15

20

25

30

35

WO 2006/104443 PCT/SE2006/000351

heating medium for heat transfer to the medium flowing in the
first plate interspaces 5 of the evaporation section E for provid-
ing the evaporation. Each heat exchanger plate 1 comprises an
inlet port 17 and outlet port 18, which are located in the heating
space 15 inside the gasket 16 and form an inlet port channel
and an outlet port channel, respectively, for the heating medium.
The inlet port channel and the outlet port channel are connected
to an external inlet conduit 19 and an external outlet conduit 20,
respectively, for the heating medium, see Fig. 1. Between the
inlet port 17 and the outlet port 18, each heat exchanger plate 1
has a corrugation 21, which is turned inwardly into the heating
space 15 and forms a barrier guiding the heating medium up-
wardly towards the side edges 7, 8 from the inlet port 17 in such
a way that the surface of the whole heating space 15 may be
utilized.

The evaporation section E comprises at least one inlet for the
medium. In the embodiment disclosed, the evaporation E com-
prises two inlets, which are formed by two inlet ports 25 in each
heat exchanger plate 1 in the plate package 2. The inlet ports 25
form a respective port channel, which is closed relatively to the
second plate interspaces 6 and communicate with the first plate
interspaces 5. The port channels of the inlet are closed rela-
tively to the second plate interspaces 6 by means of a respec-
tive inlet gasket 26, which extends around the respective inlet
port 25 in each of the second plate interspaces 6 and which is a
part of the gasket 16. The port channels of the inlet are con-
nected to a respective inlet conduit 27, see Fig. 1. The port
channels of the inlet communicate with the first plate inter-
spaces 5 via a respective relatively small hole 28, which is dis-
closed in Fig. 3 and provided between the respective inlet port
26 and the respective inlet gasket 26. The holes 28 extend
through every second heat exchanger plate 1 in the plate pack-
age from the second plate interspaces 6 to the first plate inter-
spaces 5. The port channels of the inlet are also closed rela-
tively to the first plate interspaces 5 by means of a further gas-
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ket 29, which extends around the respective inlet port 25 be-
tween the respective hole 28 and the respective inlet port 25 in
each of the first plate interspaces 5.

A delimiting gasket 30 is provided in each of the first plate inter-
spaces 5 and arranged to delimit the evaporation space for the
medium in the evaporation section E and to convey the medium
to the separation section S. The delimiting gasket 30 thus ex-
tends partly around the evaporation space in the first plate
interspaces 5 at a small distance from the surrounding main
gasket 13. The delimiting gasket 30 also comprises a gasket
portion 31, which extends around each of the inlet port 17 and
the outlet port 18 in order to seal these against each other and
against the evaporation space in the first plate interspaces 5.

The delimiting gasket 30 is open along its upper end so that the
evaporated medium may flow upwardly in the separation section
S. Furthermore, each heat exchanger plate 1 has at least one or
two, as in the example disclosed, communication ports 60. The
communication ports 60 are provided in a lower part of the sepa-
ration section S immediately above the gasket 16. The commu-
nication ports 60 are arranged to permit that a part of the evapo-
rated medium flows from the first plate interspaces 5 into the
second plate interspaces 6, wherein the separation section S is
arranged to permit flowing of the medium through both first plate
interspaces 5 and the second plate interspaces 6. The heat ex-
changer plates 1 is in the separation section S corrugated with a
corrugation 32 of ridges and valleys in such a way that they
permit catching of a liquid from the medium flowing through the
first plate interspaces 5 and the second plate interspaces 6. The
corrugation 32, i.e. the ridges and valleys of the corrugation, ex-
tends in the embodiment disclosed transversally to the centre
axis x, preferably substantially perpendicularly to the centre axis
X.
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The separation section S is also arranged to convey the caught
liquid to the two liquid outlets 33 for discharge of the caught lig-
uid. The gasket 16 mentioned above of the evaporation section
E in the first plate interspaces 5 adjoins the separation section S
and is provided in such way that the liquid, which is caught in
the separation section S, flows along the gasket 16 towards the
liquid outlets 33. In the embodiment disclosed, these gaskets 16
slope downwardly and outwardly from the centre axis x towards
the side edges 7 and 8. The delimiting gasket 30 and the gasket
16 are provided and located in such a way that they together de-
fine a lateral passage 35 between these gaskets 30, 16 and the
respective side edge 7 and 8, and more specifically between
these gaskets 30, 16 and the main gasket 13. These lateral pas-
sages 35 thus extend through both the first plate interspaces 5
and the second plate interspaces 6. The lateral passages 35 are
arranged to convey the caught liquid further from the separation
section S proper to the liquid outlets 33, which are located be-
neath the heating area 15 and the evaporation section E. As can
be seen in Figs. 2 and 3, the liquid outlets are located above the
lower edge 10 and the lower part of the main gasket 13 and be-
neath a lower part of the delimiting gasket 30 and the gasket 16.

Substantially each of the second plate interspaces 6 of the con-
densation section C forms a cooling space 40, which is closed
relatively to the first plate interspaces 5 and relatively to the
separation section S and the evaporation section E by means of
a gasket 41, which extends around the cooling space 40. The
cooling space 40 is arranged to permit through-flowing of a cool-
ing medium for heat transfer from the medium flowing in the first
plate interspaces 5 of the condensation section C for providing
the condensation. Each heat exchanger plate 1 comprise an
inlet port 42 and an outlet port 43, which are located in the cool-
ing space 40 inside the gasket 41 and form an inlet port channel
and an outlet port channel, respectively, for the cooling medium.
The inlet port channel and the outlet port channel are connected
to an external inlet conduit 44 and ar external outlet conduit 45,
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respectively, for cooling, see Fig. 1. Between the inlet port 42
and the outlet port 43, each heat exchanger plate 1 has a corru-
gation 45 which is turned inwardly into the cooling space 40 and
forms a barrier guiding the cooling medium outwardly towards
the side edges 7, 8 from the inlet port 42 in such a way that the
whole surface of the cooling space 40 may be utilized for the
condensation of the medium.

The main gasket 13 in the first plate interspaces 5 also com-
prises a gasket portion 46, which extends around each of the
inlet port 42 and the outlet port 43 for sealing these against
each other and against the condensation space in the first plate
interspaces 5.

The condensation section C comprises at least one medium out-
let, which is formed by an outlet port 50 in substantially each
heat exchanger plate 1 in the plate package 2. The outlet ports
50 form one of a port channel extending through substantially
the whole plate package 2 and are connected to a discharge
channel 55 for discharging the condensed medium, i.e. in the
example disclosed, the desalinated seawater is discharged as
fresh water. Furthermore, substantially each heat exchanger
plate 1 comprises in an upper part of the separation section S
two collection ports 51 in the proximity of each side edge 7, 8.
These collection ports 51 form four collection channels, which
extend through substantially the whole plate package 2 and are
arranged to convey the medium from the second plate inter-
spaces 6 of the separation section S into the first plate inter-
spaces 5 of the condensation section C.

The outlet port 50 is closed relatively to the second plate inter-
spaces 6 by means of an outlet gasket 52 in each of the second
plate interspaces 6. Each such outlet gasket 52 extends around
the outlet port 50 in the respective second plate interspace 6.
The outlet gasket 52 coincides partly with the gasket 41 of the
cooling space 40.
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A guide gasket 53 is provided in each of the first plate inter-
spaces 5 and arranged to delimit the separation section S from
the condensation section C. The guide gasket 53 slopes down-
wardly towards the outlet port 50 and the port channel of the
medium outlet and is arranged to convey the medium condensed
in the condensation section C to the medium outlet. The medium
outlet is provided in a central position, wherein the guide gasket
53 slopes downwardly towards the outlet port 50 from two posi-
tions, which are located in the proximity of the collection ports
51 at each side edge 7, 8. As can be seen in Fig. 2, the guide
gasket 53 extends beneath the outlet port 50. The guide gasket
53 also has the function to guide the medium in the separation
section S outwardly towards the collection ports 51.

As can be seen in Fig. 1, the plate heat exchanger is designed
to convey the medium, i.e. the seawater, through the second
plate interspaces 6 of the condensation section C before the
medium is conveyed into the first plate interspaces 5 of the
evaporation section E in such a way that the medium forms the
cooling medium in the condensation section C, i.e. the outlet
conduit 45 from the cooling space 40 is connected to the two
inlet conduits 27.

The invention is not limited to the embodiments disclosed but
may be varied and modified within the scope of the following
claims.

It is to be noted for instance that the different sections can be
located in another manner in the plate package than the one
disclosed. The evaporation section may for instance be located
in the proximity of a lower corner of the plate package, the sepa-
ration section in the upper part of the plate package and the
condensation section in the other lower corner of the plate
package. It is also to be noted that all heat exchanger plates 1
are substantially identical except for the relatively small holes
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28, which merely are made in every second heat exchanger
plate 1. In connection with the mounting of the plate package 2,

every second plate is turned around the centre axis x in a man-
ner known per se.
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Claims

1. A plate heat exchanger for treatment of a medium, com-
prising a number of compression-moulded heat exchanger
plates (1), which are successively provided in a plate package
(2) and which form first plate interspaces (5) for the medium and
second plate interspaces (6), wherein the first plate interspaces
(5) and the second plate interspaces (6) are provided in an al-
ternating order in the plate package (2),

characterized in that the plate package (2) encloses an evapora-
tion section, a separation section and a condensation section,
wherein

the evaporation section is arranged to permit evaporation of at
least a part of the medium flowing through the first plate inter-
spaces,

the separation section is arranged to separate non-evaporated
liquid from the evaporated part of the medium,

the condensation section is arranged to condense the evapo-
rated part flowing through the first plate interspaces, and

the evaporation section, the separation section and the conden-
sation section are provided in such a way that said evaporation,
said separation and said condensation are permitted in each of
the first interspaces.

2. A plate heat exchanger according to claim 1, characterized
in that a centre axis (x) extends substantially centrally between
two side edges (7) of each heat exchanger plate (1) and sub-
stantially vertically when the plate package (2) is disposed in a
normal position of use.

3. A plate heat exchanger according to claim 2, characterized
in that the centre axis (x) extends substantially centrally through
the evaporation section (E), the separation section (S) and the
condensation section (C), wherein the evaporation section (E) is
located at the lowermost position and the condensation section
(C) at the uppermost position in the normal position of use.
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4. A plate heat exchanger according to any one of the
preceding claims, characterized in that substantially each of the
second plate interspaces (6) of the evaporation section (E)
forms a heating space (15), which is closed relatively to the first
plate interspaces (5) and relatively to the separation section (S)
and the condensation section (C) and arranged to permit
through-flowing of a heating medium for heat transfer to the me-
dium flowing in the first plate interspaces (6) of the evaporation
section (E) for providing the evaporation.

5. A plate heat exchanger according to claim 4, characterized
in that the heating space (15) is closed by means of a gasket
(16) which extends around the evaporation space (15).

6. A plate heat exchanger according to any one of claims 4
and 5, characterized in that the evaporation section (E) com-
prises at least one inlet for the medium, wherein the inlet is
formed by an inlet port (25) in substantially each heat exchanger
plate (1) in the plate package (2), which inlet ports (25) form a
port channel which is closed relatively to the second plate inter-
spaces (6) and communicates with the first plate interspaces

(5).

7. A plate heat exchanger according to claim 6, characterized
in that the port channel of the inlet is closed relatively to the
second plate interspaces (6) by means of an inlet gasket (26),
which extends around the inlet port (25) in each of the second
plate interspaces (6).

8. A plate heat exchanger according claims 6 and 7, charac-
terized in that the port channel of the inlet communicates with
the first plate interspaces (5) via at least a relatively small hole
(28), which is provided between the inlet port (25) and the inlet
gasket (26) and extends through every second heat exchanger
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plate (1) in the plate package (2) from the second plate inter-
spaces (6) to the first plate interspaces (5).

9. A plate heat exchanger according to claim 8, characterized
in that the port channel of the inlet is closed relatively to the first
plate interspaces (5) by means of a further gasket which ex-
tends around the inlet port (25) between the hole (28) and the
inlet port (25) in each of the first plate interspaces (5).

10. A plate heat exchanger according to any one of the pre-
ceding claims, characterized in that a delimiting gasket (30) is
provided in the first plate interspaces (5) and arranged to delimit
the evaporation space of the medium in the first evaporation
section (E) and to permit transport of the medium to the separa-
tion section (S).

11. A plate heat exchanger according to any one of the
preceding claims, characterized in that each heat exchanger
plate (1) comprises at least one communication port (60), which
permits that the medium partly flows from the first plate
interspaces (5) in the evaporation section (E) to the second
plate interspaces (6) in the separation section (S).

12. A plate heat exchanger according to any one of the pre-
ceding claims, characterized in that the separation section (S) is
arranged to permit flowing of the medium through the first plate
interspaces (5) and the second plate interspaces (6).

13. A plate heat exchanger according to claim 12, character-
ized in that the heat exchanger plates (1) in the separation sec-
tion (S) are corrugated in such a way that they permit catching
of liquid from the medium flowing through the first plate inter-
spaces (5) and the second plate interspaces (6).

14. A plate heat exchanger according to claim 13, character-
ized in that the separation section (S) is arranged to convey the
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caught liquid to a liquid outlet (33) for discharge of the caught
liquid.

15. A plate heat exchanger according to claims 5 and 14, char-
acterized in that the gasket (16) of the evaporation section (E)
which adjoins the separation section (S), is provided in such a
way that the caught liquid flows along the gasket (16) towards
the liquid outlet (33).

16. A plate heat exchanger according to claims 3 and 15, char-
acterized in that the gasket (16) of the evaporation section (E)
which adjoins the separation section (S), slopes downwardly and
outwardly from the centre axis (x) towards the side edges (7, 8).

17. A plate heat exchanger according claims 2, 5 and 16, char-
acterized in that the delimiting gasket (30) and the gasket (16)
of the evaporation section (E) together define a lateral passage
(35) between these gaskets and the respective side edge (7, 8),
wherein these lateral passages (35) comprise both the first and
second plate interspaces (5, 6) and are arranged to convey the
caught liquid further to the liquid outlet (33).

18. A plate heat exchanger according to any one of the
preceding claims, characterized in that substantially each of the
second plate interspaces (6) of the condensation section (C)
forms a cooling space (40) which is closed relatively to the first
plate interspaces (5) and relatively to the separation section (S)
and the evaporation section (E), and is arranged to permit
through-flowing of a cooling medium for heat transfer from the
medium flowing in the first plate interspaces (5) of the conden-
sation section (C) for providing the condensation.

19. A plate heat exchanger according to claim 18, character-
ized in that the condensation section (C) comprises at least a
medium outlet, wherein the medium outlet is formed by an outlet
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port (50) in substantially each heat exchanger plate (1) in the
plate package (2), which outlet ports (50) form one of a port
channel which extends through substantially the whole plate
package (2).

20. A plate heat exchanger according to any one of claims 18
and 19, characterized in that substantially each heat exchanger
plate (1) in the separation section (S) comprises at least a col-
lection port (51), which forms a collection channel which extends
through substantially the whole plate package (2) and is ar-
ranged to convey the medium to the first plate interspaces (5) of
the condensation section (C).

21. A plate heat exchanger according to claims 2 and 20,
characterized in that substantially each heat exchanger plate (1)
in the separation section (S) comprises at least two collection
ports (51), which form a respective such collection channel,
wherein such a collection port (51) is provided in the proximity
of each side edge (7, 8) on each heat exchanger plate (1).

22. A plate heat exchanger according to any one of claims 18
to 21, characterized in that a guide gasket (53) is provided in
each of the first plate interspaces (5) and arranged to delimit the
separation section (S) from the condensation section (C).

23. A plate heat exchanger according to claims 19 and 22,
characterized in that the guide gasket (53) slopes downwardly
towards the port channel of the medium outlet and is arranged
to convey the medium condensed in the condensation section
(C) to the medium outlet.

24. A plate heat exchanger according to claims 21 and 23,
characterized in that the medium outlet is provided in a central
position, wherein the guide gasket (53) slopes downwardly to
the port channel of the medium outlet from two positions which
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are located in the proximity of a respective one of said collection
ports (561).

25. A plate heat exchanger according to any one of claims 18
to 24, characterized in that the plate heat exchanger is designed
to convey the medium through the second plate interspaces (6)
of the condensation section (C) before the medium is conveyed
into the first plate interspaces (5) of the evaporation section (E),
wherein the medium forms the cooling medium.
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