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(54) HEAT EXCHANGE PLATE FOR PLATE HEAT EXCHANGER, AND PLATE HEAT EXCHANGER

(57) Disclosed in embodiments of the present inven-
tion are a heat exchange plate for a plate heat exchanger,
and a plate heat exchanger having the heat exchange
plate. The heat exchange plate comprises: a heat ex-
change plate body; and a ring-shaped flange projecting
obliquely from an edge of the heat exchange plate body.

The flange has a protrusion having a reinforcing action.
The heat exchange plate and plate heat exchanger ac-
cording to embodiments of the present invention can, for
example, improve the quality of the heat exchange plate
of the heat exchanger.
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Description

Technical Field

[0001] The embodiments of the present invention re-
late to a heat exchange plate for a plate heat exchanger,
and a plate heat exchanger.

Background

[0002] A plate heat exchanger comprises cover plates,
heat exchange plates and connecting tubes, etc.

Summary of the Invention

[0003] An object of the embodiments of the present
invention is to provide a heat exchange plate for a plate
heat exchanger, and a plate heat exchanger having the
heat exchange plate, whereby, for example, the quality
of the heat exchange plate of the heat exchanger can be
improved.
[0004] According to an embodiment of the present in-
vention, a heat exchange plate for a plate heat exchanger
is provided, comprising: a heat exchange plate body; and
a ring-shaped flange projecting obliquely from an edge
of the heat exchange plate body, wherein the flange has
a protrusion having a reinforcing action.
[0005] According to an embodiment of the present in-
vention, the flange has an inner side facing the center of
the heat exchange plate and an outer side remote from
the center of the heat exchange plate, and the protrusion
protrudes toward the inner side or outer side of the ring-
shaped flange.
[0006] According to an embodiment of the present in-
vention, the flange comprises: a first ring-like belt adjoin-
ing the heat exchange plate body; and a second ring-like
belt which adjoins the first ring-like belt at a side of the
first ring-like belt that is remote from the heat exchange
plate body, at least a part of the second ring-like belt
protruding relative to the first ring-like belt to form the
protrusion.
[0007] According to an embodiment of the present in-
vention, the entire second ring-like belt forms a ring-
shaped protrusion; or the protrusion is multiple protru-
sions arranged at intervals along the second ring-like
belt.
[0008] According to an embodiment of the present in-
vention, the flange comprises: a first ring-like belt adjoin-
ing the heat exchange plate body; a second ring-like belt
which adjoins the first ring-like belt at a side of the first
ring-like belt that is remote from the heat exchange plate
body; and a third ring-like belt which adjoins the second
ring-like belt at a side of the second ring-like belt that is
remote from the first ring-like belt, at least a part of at
least one of the second ring-like belt and the third ring-
like belt protruding relative to the first ring-like belt to form
the protrusion.
[0009] According to an embodiment of the present in-

vention, the second ring-like belt protrudes relative to the
first ring-like belt to form a ring-shaped protrusion, and
the third ring-like belt is flush with the first ring-like belt.
[0010] According to an embodiment of the present in-
vention, the flange has an inner side facing the center of
the heat exchange plate and an outer side remote from
the center of the heat exchange plate, the second ring-
like belt protrudes toward the outer side of the ring-
shaped flange relative to the first ring-like belt, the third
ring-like belt protrudes toward the outer side of the ring-
shaped flange relative to the first ring-like belt, to form a
ring-shaped protrusion, and
the amount by which the second ring-like belt protrudes
relative to the first ring-like belt is less than the amount
by which the third ring-like belt protrudes relative to the
first ring-like belt.
[0011] According to an embodiment of the present in-
vention, the flange comprises a ring-like flange body, the
flange body having a belt shape; the protrusion protrudes
from the flange body, and the protrusion is a ring-shaped
protrusion extending along the entire ring-like flange
body.
[0012] According to an embodiment of the present in-
vention, the protrusion is substantially parallel to the
flange body.
[0013] According to an embodiment of the present in-
vention, the flange comprises a ring-like flange body, the
flange body having a belt shape; the protrusion protrudes
from the flange body, and the protrusion is multiple pro-
trusions arranged at intervals along the ring-like flange
body.
[0014] According to an embodiment of the present in-
vention, at least one of the multiple protrusions has a
linear shape or a strip-like shape.
[0015] According to an embodiment of the present in-
vention, the at least one of the multiple protrusions cross-
es the ring-like flange body.
[0016] According to an embodiment of the present in-
vention, the at least one of the multiple protrusions is
substantially perpendicular to the ring-like flange body.
[0017] According to an embodiment of the present in-
vention, the at least one of the multiple protrusions ex-
tends over the entire width of the belt-shaped flange
body.
[0018] According to an embodiment of the present in-
vention, the multiple protrusions have a linear shape or
a strip-like shape, a first protrusion of the multiple protru-
sions is substantially parallel to a part of the ring-like
flange body on which the first protrusion is arranged, and
a second protrusion of the multiple protrusions is sub-
stantially perpendicular to a part of the ring-like flange
body on which the second protrusion is arranged.
[0019] According to an embodiment of the present in-
vention, when viewed in a direction perpendicular to the
heat exchange plate body, the first protrusion and the
second protrusion extend in substantially the same di-
rection.
[0020] According to an embodiment of the present in-
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vention, the height of the protrusion is in the range of
0.05 mm - 0.5 mm.
[0021] According to an embodiment of the present in-
vention, the height of the protrusion is in the range of
0.05 mm - 0.2 mm.
[0022] According to an embodiment of the present in-
vention, a plate heat exchanger is further provided, com-
prising: multiple heat exchange plates, at least one of the
multiple heat exchange plates being the heat exchange
plate described above.
[0023] According to an embodiment of the present in-
vention, the multiple heat exchange plates comprise a
first heat exchange plate and a second heat exchange
plate which are adjacent to each other; a protrusion of a
flange of the first heat exchange plate protrudes toward
a side remote from a flange of the second heat exchange
plate, and a gap is formed between the protrusion of the
flange of the first heat exchange plate and the flange of
the second heat exchange plate, the gap being filled with
solder for soldering the plate heat exchanger, in order to
solder together the protrusion of the flange of the first
heat exchange plate and the flange of the second heat
exchange plate.
[0024] The heat exchange plate and plate heat ex-
changer according to embodiments of the present inven-
tion can, for example, improve the quality of the heat
exchange plate of the heat exchanger.

Brief Description of the Drawings

[0025]

Fig. 1 is a schematic three-dimensional drawing of
a heat exchange plate of a plate heat exchanger ac-
cording to an embodiment of the present invention.
Fig. 2 is a schematic partial enlarged sectional draw-
ing showing the cross-sectional structure of a pro-
trusion of a heat exchange plate of a plate heat ex-
changer according to an embodiment of the present
invention.
Fig. 3 is a schematic partial enlarged sectional draw-
ing showing the cross-sectional structure of a pro-
trusion of a heat exchange plate of a plate heat ex-
changer according to another embodiment of the
present invention.
Fig. 4 is a schematic partial enlarged sectional draw-
ing showing the cross-sectional structure of a pro-
trusion of a heat exchange plate of a plate heat ex-
changer according to another embodiment of the
present invention.
Fig. 5 is a schematic partial enlarged sectional draw-
ing showing the cross-sectional structure of a pro-
trusion of a heat exchange plate of a plate heat ex-
changer according to another embodiment of the
present invention.
Fig. 6A is a schematic bottom view showing an ar-
rangement of a protrusion of a heat exchange plate
of a plate heat exchanger according to an embodi-

ment of the present invention.
Fig. 6B is a schematic main view showing an ar-
rangement of a protrusion of a heat exchange plate
of a plate heat exchanger according to an embodi-
ment of the present invention.
Fig. 6C is a schematic left view showing an arrange-
ment of a protrusion of a heat exchange plate of a
plate heat exchanger according to an embodiment
of the present invention.
Fig. 7A is a schematic bottom view showing an ar-
rangement of protrusions of a heat exchange plate
of a plate heat exchanger according to another em-
bodiment of the present invention.
Fig. 7B is a schematic main view showing an ar-
rangement of protrusions of a heat exchange plate
of a plate heat exchanger according to another em-
bodiment of the present invention.
Fig. 7C is a schematic left view showing an arrange-
ment of protrusions of a heat exchange plate of a
plate heat exchanger according to another embodi-
ment of the present invention.
Fig. 8A is a schematic bottom view showing an ar-
rangement of protrusions of a heat exchange plate
of a plate heat exchanger according to another em-
bodiment of the present invention.
Fig. 8B is a schematic main view showing an ar-
rangement of protrusions of a heat exchange plate
of a plate heat exchanger according to another em-
bodiment of the present invention.
Fig. 8C is a schematic left view showing an arrange-
ment of protrusions of a heat exchange plate of a
plate heat exchanger according to another embodi-
ment of the present invention.
Fig. 9A is a schematic bottom view showing an ar-
rangement of protrusions of a heat exchange plate
of a plate heat exchanger according to another em-
bodiment of the present invention.
Fig. 9B is a schematic main view showing an ar-
rangement of protrusions of a heat exchange plate
of a plate heat exchanger according to another em-
bodiment of the present invention.
Fig. 9C is a schematic left view showing an arrange-
ment of protrusions of a heat exchange plate of a
plate heat exchanger according to another embodi-
ment of the present invention.

Detailed Description of the Invention

[0026] The present invention is explained further below
in conjunction with the drawings and particular embodi-
ments.
[0027] Referring to Figs. 1 - 9C, a plate heat exchanger
according to an embodiment of the present invention
comprises: multiple heat exchange plates 10; and a heat
exchange space formed between adjacent heat ex-
change plates 10 of the multiple heat exchange plates
10. The plate heat exchanger further comprises a cover
plate, etc.
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[0028] Referring to Figs. 1 - 9C, a heat exchange plate
10 for a plate heat exchanger according to an embodi-
ment of the present invention comprises: a heat ex-
change plate body 11; and a ring-shaped flange 3 pro-
jecting obliquely from an edge of the heat exchange plate
body 11, the flange 3 having a protrusion 5 which has a
reinforcing action. The flange 3 of this heat exchange
plate 10 is in a lap joint with a flange 3 of an adjacent
heat exchange plate 10. Through the reinforcing action
of the protrusion 5, the strength and rigidity of the flange
3 can be increased.
[0029] The terms "ring-shaped" and "ring-like" men-
tioned herein refer to a shape in which a head end and
a tail end are connected to form a closed contour, and
do not refer exclusively to a circular shape. For example,
when viewed in a direction perpendicular to the heat ex-
change plate, the overall shape of the flange 3 depends
on the shape of the heat exchange plate 10, and for ex-
ample is a rectangular ring. The same principle applies
to the term "ring-like belt" below.
[0030] Referring to Figs. 1 - 9C, in some embodiments
of the present invention, the flange 3 has an inner side
facing the center of the heat exchange plate 10 and an
outer side remote from the center of the heat exchange
plate 10, and the protrusion 5 protrudes toward the inner
side or outer side of the ring-shaped flange 3.
[0031] Referring to Figs. 1 - 9C, in some embodiments
of the present invention, the flange 3 comprises: a first
ring-like belt 31 adjoining the heat exchange plate body
11; and a second ring-like belt 32 which adjoins the first
ring-like belt 31 at a side of the first ring-like belt 31 that
is remote from the heat exchange plate body 11, at least
a part of the second ring-like belt 32 protruding relative
to the first ring-like belt 31 to form the protrusion 5.
[0032] Referring to Figs. 4 - 5, Figs. 6A - 6C and Figs.
9A - 9C, in some embodiments of the present invention,
the second ring-like belt 32 comprises the protrusion 5.
Referring to Figs. 6A - 6C, according to some examples
of the present invention, the protrusion 5 is a ring-shaped
protrusion 5 along the entire second ring-like belt 32, and
thereby forms a step structure. In this case, when multiple
heat exchange plates 10 are welded together, the first
ring-like belts 31 of adjacent heat exchange plates 10
are in contact with each other, and the second ring-like
belts 32 of adjacent heat exchange plates 10 are in con-
tact with each other. Alternatively, referring to Figs. 9A -
9C, according to some other examples of the present
invention, the protrusion 5 is multiple protrusions 5 ar-
ranged at intervals along the second ring-like belt 32.
[0033] Referring to Figs. 3 - 5, in some embodiments
of the present invention, the flange 3 comprises: a first
ring-like belt 31 adjoining the heat exchange plate body
11; a second ring-like belt 32 which adjoins the first ring-
like belt 31 at a side of the first ring-like belt 31 that is
remote from the heat exchange plate body 11; and a third
ring-like belt 33 which adjoins the second ring-like belt
32 at a side of the second ring-like belt 32 that is remote
from the first ring-like belt 31, at least a part of at least

one of the second ring-like belt 32 and the third ring-like
belt 33 protruding relative to the first ring-like belt 31 to
form the protrusion 5. According to some examples of
the present invention, the second ring-like belt 32 pro-
trudes relative to the first ring-like belt 31 to form a ring-
shaped protrusion 5. In the example shown in Fig. 3, the
flange 3 has an inner side facing the center of the heat
exchange plate 10 and an outer side remote from the
center of the heat exchange plate 10, the second ring-
like belt 32 protrudes toward the outer side of the ring-
shaped flange 3 relative to the first ring-like belt 31, the
third ring-like belt 33 protrudes toward the outer side of
the ring-shaped flange 3 relative to the first ring-like belt
31, to form a ring-shaped protrusion 5, and the amount
by which the second ring-like belt 32 protrudes relative
to the first ring-like belt 31 is less than the amount by
which the third ring-like belt 33 protrudes relative to the
first ring-like belt 31; multiple steps are thereby formed,
for example multiple ring-shaped steps. In the example
shown in Fig. 4, the second ring-like belt 32 of the lower
heat exchange plate 10 protrudes toward the outer side
of the flange 3 relative to the first ring-like belt, and the
third ring-like belt 33 is substantially flush with the first
ring-like belt 31. In the example shown in Fig. 5, the sec-
ond ring-like belts 32 of the two heat exchange plates 10
protrude toward the outer side and the inner side of the
flange 3, respectively, relative to the first ring-like belts,
and the third ring-like belts 33 of the two heat exchange
plates 10 are both substantially flush with the first ring-
like belts 31.
[0034] Referring to Figs. 4 - 9C, in some embodiments
of the present invention, the flange 3 comprises a ring-
like flange body 30, the flange body 30 having a belt
shape; the protrusion 5 protrudes from the flange body
30, and as shown in Figs. 6A - 6C, the protrusion 5 is a
ring-shaped protrusion 5 extending along the entire ring-
like flange body 30. According to some examples of the
present invention, the protrusion 5 is substantially parallel
to the flange body 30.
[0035] Referring to Figs. 4 - 9C, in some embodiments
of the present invention, the flange 3 comprises a ring-
like flange body 30, the flange body 30 having a belt
shape; the protrusion 5 protrudes from the flange body
30, and as shown in Figs. 7A - 9C, the protrusion 5 is
multiple protrusions 5 arranged at intervals along the
ring-like flange body 30.
[0036] Referring to Figs. 6A - 9C, in some embodi-
ments of the present invention, at least one of multiple
protrusions 5 has a linear shape or a strip-like shape. In
the examples shown in Figs. 7A - 8C, at least one of
multiple protrusions 5 crosses the ring-like flange body
30. For example, at least one of multiple protrusions 5 is
substantially perpendicular to the ring-like flange body
30. According to some examples of the present invention,
at least one of multiple protrusions 5 extends over the
entire width of the belt-shaped flange body 30.
[0037] Referring to Figs. 8A - 8C, in some embodi-
ments of the present invention, the multiple protrusions
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5 have a linear shape or a strip-like shape, a first protru-
sion 5A of the multiple protrusions 5 is substantially par-
allel to a part of the ring-like flange body 30 on which the
first protrusion 5A is arranged, and a second protrusion
5B of the multiple protrusions 5 is substantially perpen-
dicular to a part of the ring-like flange body 30 on which
the second protrusion 5B is arranged. For example, re-
ferring to Fig. 8B, when viewed in a direction perpendic-
ular to the heat exchange plate body 11, the first protru-
sion 5A and the second protrusion 5B extend in substan-
tially the same direction.
[0038] Referring to Figs. 1 - 9C, in some embodiments
of the present invention, the height of the protrusion 5 is
in the range of 0.05 mm - 0.5 mm; for example, the height
of the protrusion 5 is in the range of 0.05 mm - 0.2 mm.
It must be noted that the protrusion 5 has been drawn in
an exaggerated manner in Figs. 2 - 5, but as stated above,
the protrusion 5 is actually very small, and takes the form
of an indentation, so that the thickness thereof is very
difficult to see at a larger scale, for example in Figs. 6A
and 6C.
[0039] Referring to Figs. 1 - 9C, a plate heat exchanger
according to an embodiment of the present invention
comprises: multiple heat exchange plates 10, at least
one of the multiple heat exchange plates 10 being the
heat exchange plate 10 described above.
[0040] Referring to Figs. 2 - 5, according to an embod-
iment of the present invention, the multiple heat ex-
change plates 10 comprise a first heat exchange plate
10 (e.g. the upper heat exchange plate 10 of the two heat
exchange plates 10 in Figs. 2, 3, 4 and 5) and a second
heat exchange plate 10 (e.g. the lower heat exchange
plate 10 of the two heat exchange plates 10 in Figs. 2,
3, 4 and 5) which are adjacent to each other. A protrusion
5 of a flange 3 of the first heat exchange plate 10 pro-
trudes toward a side remote from a flange 3 of the second
heat exchange plate 10, and a gap 9 is formed between
the protrusion 5 of the flange 3 of the first heat exchange
plate 10 and the flange 3 of the second heat exchange
plate 10, the gap 9 being filled with solder for soldering
the plate heat exchanger, in order to solder together the
protrusion 5 of the flange 3 of the first heat exchange
plate 10 and the flange 3 of the second heat exchange
plate 10. The reinforcing effect of the protrusion 5 on the
flange 3 can thereby be further improved for example.
[0041] According to an embodiment of the present in-
vention, by providing the protrusion 5 in the flange 3, it
is possible to prevent warping of the heat exchange plate,
improve the quality of heat exchanger brazing, and facil-
itate heat exchanger assembly.
[0042] According to an embodiment of the present in-
vention, by providing the protrusion 5 in the flange 3, it
is possible to prevent a heat exchange region of the heat
exchange plate 10 from being affected, thus preventing
the heat exchange performance of the heat exchanger
from being affected.
[0043] According to an embodiment of the present in-
vention, by providing the protrusion 5 in the flange 3, it

is possible to prevent elastic rebound after forming of the
heat exchange plate 10, thus making the structure of the
heat exchange plate more stable.
[0044] According to an embodiment of the present in-
vention, when the protrusion 5 is provided in the flange
3, the protrusion can be formed more easily, and the dif-
ficulty of manufacture of the heat exchanger is thereby
reduced.
[0045] It must be explained that features in one or more
of the embodiments above may be combined to form new
embodiments. A feature in one embodiment may be used
in another embodiment, unless the feature in one em-
bodiment clashes with the technical solution of the other
embodiment.

Claims

1. A heat exchange plate for a plate heat exchanger,
comprising:

a heat exchange plate body; and
a ring-shaped flange projecting obliquely from
an edge of the heat exchange plate body, where-
in the flange has a protrusion having a reinforc-
ing action.

2. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the flange has an inner side facing the center of the
heat exchange plate and an outer side remote from
the center of the heat exchange plate, and the pro-
trusion protrudes toward the inner side or outer side
of the ring-shaped flange.

3. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the flange comprises: a first ring-like belt adjoining
the heat exchange plate body; and a second ring-
like belt which adjoins the first ring-like belt at a side
of the first ring-like belt that is remote from the heat
exchange plate body, at least a part of the second
ring-like belt protruding relative to the first ring-like
belt to form the protrusion.

4. The heat exchange plate for a plate heat exchanger
as claimed in claim 3, wherein:

the entire second ring-like belt forms a ring-
shaped protrusion; or
the protrusion is multiple protrusions arranged
at intervals along the second ring-like belt.

5. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the flange comprises: a first ring-like belt adjoining
the heat exchange plate body; a second ring-like belt
which adjoins the first ring-like belt at a side of the
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first ring-like belt that is remote from the heat ex-
change plate body; and a third ring-like belt which
adjoins the second ring-like belt at a side of the sec-
ond ring-like belt that is remote from the first ring-like
belt, at least a part of at least one of the second ring-
like belt and the third ring-like belt protruding relative
to the first ring-like belt to form the protrusion.

6. The heat exchange plate for a plate heat exchanger
as claimed in claim 5, wherein:
the second ring-like belt protrudes relative to the first
ring-like belt to form a ring-shaped protrusion, and
the third ring-like belt is flush with the first ring-like
belt.

7. The heat exchange plate for a plate heat exchanger
as claimed in claim 5, wherein:

the flange has an inner side facing the center of
the heat exchange plate and an outer side re-
mote from the center of the heat exchange plate,
the second ring-like belt protrudes toward the
outer side of the ring-shaped flange relative to
the first ring-like belt,
the third ring-like belt protrudes toward the outer
side of the ring-shaped flange relative to the first
ring-like belt, to form a ring-shaped protrusion,
and
the amount by which the second ring-like belt
protrudes relative to the first ring-like belt is less
than the amount by which the third ring-like belt
protrudes relative to the first ring-like belt.

8. The heat exchange plate for a plate heat exchanger
as claimed in claim 1 or 2, wherein:
the flange comprises a ring-like flange body, the
flange body having a belt shape; the protrusion pro-
trudes from the flange body, and the protrusion is a
ring-shaped protrusion extending along the entire
ring-like flange body.

9. The heat exchange plate for a plate heat exchanger
as claimed in claim 8, wherein:
the protrusion is substantially parallel to the flange
body.

10. The heat exchange plate for a plate heat exchanger
as claimed in claim 1 or 2, wherein:
the flange comprises a ring-like flange body, the
flange body having a belt shape; the protrusion pro-
trudes from the flange body, and the protrusion is
multiple protrusions arranged at intervals along the
ring-like flange body.

11. The heat exchange plate for a plate heat exchanger
as claimed in claim 10, wherein:
at least one of the multiple protrusions has a linear
shape or a strip-like shape.

12. The heat exchange plate for a plate heat exchanger
as claimed in claim 11, wherein:
the at least one of the multiple protrusions crosses
the ring-like flange body.

13. The heat exchange plate for a plate heat exchanger
as claimed in claim 11, wherein:
the at least one of the multiple protrusions is sub-
stantially perpendicular to the ring-like flange body.

14. The heat exchange plate for a plate heat exchanger
as claimed in claim 12 or 13, wherein:
the at least one of the multiple protrusions extends
over the entire width of the belt-shaped flange body.

15. The heat exchange plate for a plate heat exchanger
as claimed in claim 10, wherein:
the multiple protrusions have a linear shape or a
strip-like shape, a first protrusion of the multiple pro-
trusions is substantially parallel to a part of the ring-
like flange body on which the first protrusion is ar-
ranged, and a second protrusion of the multiple pro-
trusions is substantially perpendicular to a part of the
ring-like flange body on which the second protrusion
is arranged.

16. The heat exchange plate for a plate heat exchanger
as claimed in claim 15, wherein:
when viewed in a direction perpendicular to the heat
exchange plate body, the first protrusion and the sec-
ond protrusion extend in substantially the same di-
rection.

17. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the height of the protrusion is in the range of 0.05
mm - 0.5 mm.

18. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the height of the protrusion is in the range of 0.05
mm - 0.2 mm.

19. A plate heat exchanger, comprising:
multiple heat exchange plates, at least one of the
multiple heat exchange plates being the heat ex-
change plate as claimed in any one of claims 1 - 18.

20. The plate heat exchanger as claimed in claim 19,
wherein:
the multiple heat exchange plates comprise a first
heat exchange plate and a second heat exchange
plate which are adjacent to each other; a protrusion
of a flange of the first heat exchange plate protrudes
toward a side remote from a flange of the second
heat exchange plate, and a gap is formed between
the protrusion of the flange of the first heat exchange
plate and the flange of the second heat exchange
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plate, the gap being filled with solder for soldering
the plate heat exchanger, in order to solder together
the protrusion of the flange of the first heat exchange
plate and the flange of the second heat exchange
plate.

Amended claims under Art. 19.1 PCT

1. A heat exchange plate for a plate heat exchanger,
comprising:

a heat exchange plate body; and
a ring-shaped flange projecting obliquely from
an edge of the heat exchange plate body, where-
in the flange has a protrusion having a reinforc-
ing action.

2. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the flange has an inner side facing the center of the
heat exchange plate and an outer side remote from
the center of the heat exchange plate, and the pro-
trusion protrudes toward the inner side or outer side
of the ring-shaped flange.

3. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the flange comprises: a first ring-like belt adjoining
the heat exchange plate body; and a second ring-
like belt which adjoins the first ring-like belt at a side
of the first ring-like belt that is remote from the heat
exchange plate body, at least a part of the second
ring-like belt protruding relative to the first ring-like
belt to form the protrusion.

4. The heat exchange plate for a plate heat exchanger
as claimed in claim 3, wherein:

the entire second ring-like belt forms a ring-
shaped protrusion; or
the protrusion is multiple protrusions arranged
at intervals along the second ring-like belt.

5. The heat exchange plate for a plate heat exchanger
as claimed in claim 1, wherein:
the flange comprises: a first ring-like belt adjoining
the heat exchange plate body; a second ring-like belt
which adjoins the first ring-like belt at a side of the
first ring-like belt that is remote from the heat ex-
change plate body; and a third ring-like belt which
adjoins the second ring-like belt at a side of the sec-
ond ring-like belt that is remote from the first ring-like
belt, at least a part of at least one of the second ring-
like belt and the third ring-like belt protruding relative
to the first ring-like belt to form the protrusion.

6. The heat exchange plate for a plate heat exchanger

as claimed in claim 5, wherein:
the second ring-like belt protrudes relative to the first
ring-like belt to form a ring-shaped protrusion, and
the third ring-like belt is flush with the first ring-like
belt.

7. The heat exchange plate for a plate heat exchanger
as claimed in claim 5, wherein:

the flange has an inner side facing the center of
the heat exchange plate and an outer side re-
mote from the center of the heat exchange plate,
the second ring-like belt protrudes toward the
outer side of the ring-shaped flange relative to
the first ring-like belt,
the third ring-like belt protrudes toward the outer
side of the ring-shaped flange relative to the first
ring-like belt, to form a ring-shaped protrusion,
and
the amount by which the second ring-like belt
protrudes relative to the first ring-like belt is less
than the amount by which the third ring-like belt
protrudes relative to the first ring-like belt.

8. The heat exchange plate for a plate heat exchanger
as claimed in claim 1 or 2, wherein:
the flange comprises a ring-like flange body, the
flange body having a belt shape; the protrusion pro-
trudes from the flange body, and the protrusion is a
ring-shaped protrusion extending along the entire
ring-like flange body.

9. The heat exchange plate for a plate heat exchanger
as claimed in claim 1 or 2, wherein:
the flange comprises a ring-like flange body, the
flange body having a belt shape; the protrusion pro-
trudes from the flange body, and the protrusion is
multiple protrusions arranged at intervals along the
ring-like flange body.

10. The heat exchange plate for a plate heat exchanger
as claimed in claim 9, wherein:
at least one of the multiple protrusions has a linear
shape or a strip-like shape.

11. The heat exchange plate for a plate heat exchanger
as claimed in claim 10, wherein:
the at least one of the multiple protrusions crosses
the ring-like flange body.

12. The heat exchange plate for a plate heat exchanger
as claimed in claim 11, wherein:
the at least one of the multiple protrusions extends
over the entire width of the belt-shaped flange body.

13. The heat exchange plate for a plate heat exchanger
as claimed in claim 9, wherein:
the multiple protrusions have a linear shape or a
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strip-like shape, a first protrusion of the multiple pro-
trusions is substantially parallel to a part of the ring-
like flange body on which the first protrusion is ar-
ranged, and a second protrusion of the multiple pro-
trusions is substantially perpendicular to a part of the
ring-like flange body on which the second protrusion
is arranged.

14. A plate heat exchanger, comprising:
multiple heat exchange plates, at least one of the
multiple heat exchange plates being the heat ex-
change plate as claimed in any one of claims 1 - 13.

15. The plate heat exchanger as claimed in claim 14,
wherein:
the multiple heat exchange plates comprise a first
heat exchange plate and a second heat exchange
plate which are adjacent to each other; a protrusion
of a flange of the first heat exchange plate protrudes
toward a side remote from a flange of the second
heat exchange plate, and a gap is formed between
the protrusion of the flange of the first heat exchange
plate and the flange of the second heat exchange
plate, the gap being filled with solder for soldering
the plate heat exchanger, in order to solder together
the protrusion of the flange of the first heat exchange
plate and the flange of the second heat exchange
plate.
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