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DESCRIPTION

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention refers to a heat exchanger plate to be comprised by a plate heat
exchanger configured for evaporation of a first fluid, the heat exchanger plate comprising a
heat exchanger area extending in parallel with an extension plane of the heat exchanger plate,
an edge area extending around the heat exchanger area, a number of portholes extending
through the heat exchanger area, and a peripheral rim surrounding a first porthole of said
number of portholes and extending transversely to the extension plane from a root end to a top
end with a rim height perpendicular to the extension plane.

[0002] The present invention also refers to a plate heat exchanger for evaporation, comprising
first heat exchanger plates and second heat exchanger plates, which form first plate
interspaces for a first fluid to be evaporated and second plate interspaces for a second fluid,
wherein each of the first heat exchanger plates and the second heat exchanger plates extends
in parallel with an extension plane and comprises a heat exchanger area extending in parallel
with an extension plane of the heat exchanger plate, an edge area extending around the heat
exchanger area, and a number of portholes extending through the heat exchanger area,
wherein each of the first heat exchanger plates comprises a peripheral rim surrounding a first
porthole of said number of portholes and extending transversely to the extension plane from a
root end to a top end with a rim height perpendicular to the extension plane, wherein each of
the first heat exchanger plates comprises at least one restriction hole extending through the
peripheral rim and having a hole height perpendicular to the extension plane, wherein the first
heat exchanger plates and the second heat exchanger plates are joined to each other via
joints of braze material between the first and second heat exchanger plates and arranged in
such a way that the peripheral rims define an inlet channel extending through the plate heat
exchanger, and

wherein the at least one restriction hole forms a fluid passage for the first fluid from the inlet
channel to the first plate interspaces.

[0003] Moreover, the present invention refers to a method of making a plate heat exchanger
configured for evaporation, comprising first heat exchanger plates and second heat exchanger
plates, wherein each of the first and second heat exchanger plates has a number of portholes
and wherein a first porthole of said number of portholes of the first heat exchanger plates is
surrounded by a peripheral rim.

BACKGROUND OF THE INVETION, AND PRIOR ART

[0004] EP-2 730 878 discloses a plate package and a method of making a plate package. The
plate package comprises a number of first heat exchanger plates and a number of second
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heat exchanger plates, which are arranged side by side in such a way that a first plate
interspace is formed between each pair of adjacent first heat exchanger plates and second
heat exchanger plates, and a second plate interspace between each pair of adjacent second
heat exchanger plates and first heat exchanger plates. The first plate interspaces and the
second plate interspaces are separated from each other and provided side by side in an
alternating order in the plate package. Each of the first and second heat exchanger plates has
a first porthole, surrounded by a peripheral rim. The first heat exchanger plates and the
second heat exchanger plates are joined to each other via joints of braze material between the
first and second heat exchanger plates and arranged in such a way that the peripheral rims
together define an inlet channel extending through the plate package. After the brazing has
been made, at least one restriction hole is made through the peripheral rim of the first and/or
the second heat exchanger plates. The restriction hole forms a fluid passage allowing a
communication between the inlet channel and the first plate interspaces.

[0005] A problem with the plate package disclosed in EP-2 730 878 is the difficulty to make the
restriction hole in the rim. The hole-making tool, comprising a laser beam head, an electron
beam head or a plasma head, has to be introduced into the inlet channel. This is complicated
and time consuming because of the limited space available in the inlet channel for receiving
the hole-making tool.

SUMMARY OF THE INVENTION

[0006] The object of the invention is to overcome the problem discussed above. In particular, it
is aimed at heat exchanger plate and a plate heat exchanger, which permit a more efficient
and rapid manufacturing. It is also aimed at a more efficient and rapid manufacturing method.

[0007] The object is achieved by the heat exchanger plate according to claim 1.

[0008] Such a heat exchanger plate is suitable for being used in a plate heat exchanger and
joined to other heat exchanger plate through brazing. The inventor has realized that the
restriction hole may be kept open during the brazing and after the brazing has been performed
by positioning the restriction hole at the peripheral rim so that capillary forces acting on the
braze material during the brazing will draw the brazing material away from the restriction hole.

[0009] At the root end and the top end, the peripheral rim of the heat exchanger plate may
form overlap joints with adjacent heat exchanger plates in the plate heat exchanger. These
joints may due to capillary forces attract the braze material during the brazing, and thus draw
the brazing material away from the restriction hole.

[0010] According to an embodiment of the invention, the peripheral rim tapers towards the top
end, especially from the root end to the top end.

[0011] According to an embodiment of the invention, the at least one restriction hole is
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centrally located between the root end and the top end of the peripheral rim.

[0012] By locating the restriction hole centrally between the root end and the top end, the
restriction hole will be located at a maximum distance from the joints.

[0013] According to the invention, the root end of the peripheral rim forms an annular transition
portion between the peripheral rim and the heat exchanger area. The annular transition portion
may due to capillary forces attract the braze material during the brazing, and thus draw the
brazing material away from the restriction hole.

[0014] The top end may be formed by a top edge turned away from the root end.

[0015] According to the invention, the relation h/H is at most 30%, i.e. the height of the
restriction hole is at most 30% of the height of the peripheral rim. This maximum hole height of
the restriction hole contributes to create a suitable pressure drop of the first fluid when entering
the first plate interspace.

[0016] Preferably, the relation h/H is at most 25%, more preferably at most 20% and most
preferably at most 15%.

[0017] According to an embodiment of the invention, the hole height of the at least one
restriction hole is equal to or smaller than 3 mm, preferably equal to or smaller than 2 mm, and
more preferably equal to or smaller than 1 mm.

[0018] According to an embodiment of the invention, the hole height of the restriction hole is at
least 0.3 mm.

[0019] According to an embodiment of the invention, the heat exchanger plate is made of a
metal or a metal alloy extending to the outer surface of the heat exchanger plate. The outer
surface of the metal or metal alloy may have such properties that it adheres to a braze
material.

[0020] According to an embodiment of the invention, the peripheral rim forms an annular
transition portion to the heat exchanger area, wherein the annular transition portion is
concavely curved with a radius of curvature being at most 1 mm. Such a relatively small radius
of curvature at the root end, i.e. at the annular transition portion to the heat exchanger area,
may due to capillary forces attract the braze material during the brazing.

[0021] According to an embodiment of the invention, the peripheral rim has a convex side, and
an opposite concave side, wherein annular transition portion is formed by a concavely curved
transition of the convex side to the heat exchanger area.

[0022] According to the invention, the heat exchanger plate has a thickness, wherein the
peripheral rim forms a transition portion to the heat exchanger area, and wherein the transition
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portion is concavely curved with a radius of curvature which is equal to or less than 3 times the
thickness.

[0023] Preferably, the radius of curvature is at most 1 mm, more preferably at most 0.7 mm,
still more preferably at most 0.5 mm, and most preferably at most 0.3 mm.

[0024] According to an embodiment of the invention, the radius of curvature is at least 0.2 mm.
[0025] The object is also achieved by the plate heat exchanger according to claim 6.

[0026] As mentioned above, the inventor has realized that the premade restriction holes may
be kept open during the brazing and after the brazing has been performed by positioning the
restriction hole at the peripheral rim so that capillary forces acting on the braze material during
the brazing will draw the brazing material away from the restriction hole.

[0027] According to an embodiment of the invention, the at least one restriction hole is so
located between the root end and the top end of the rim to prevent the braze material from
reaching the restriction hole when the heat exchanger plates are joined to each other. Thus,
the capillary forces, acting on the braze material during the brazing, may draw the brazing
material away from the restriction hole.

[0028] According to an embodiment of the invention, the peripheral rim tapers towards the top
end, especially from the root end to the top end.

[0029] According to an embodiment of the invention, the at least one restriction hole is
centrally located between the root end and the top end of the peripheral rim.

[0030] According to the invention, the relation h/H is at most 30%, preferably at most 25%,
more preferably at most 20% and most preferably at most 15%.

[0031] According to an embodiment of the invention, the hole height of the at least one
restriction hole is equal to or smaller than 3 mm, preferably equal to or smaller than 2 mm, and
more preferably equal to or smaller than 1 mm.

[0032] According to the invention, each of the first heat exchanger plates has a thickness,
wherein the peripheral rim forms a transition portion to the heat exchanger area, and wherein
the transition portion is concavely curved with a radius of curvature which is equal to or less
than 3 times the thickness.

[0033] Preferably, the radius of curvature is at most 1 mm, more preferably at most 0.7 mm,
still more preferably at most 0.5 mm, and most preferably at most 0.3 mm.

[0034] According to an embodiment of the invention, the radius of curvature is at least 0.2 mm.



DK/EP 3440420 T3

[0035] According to an embodiment of the invention, the top end of the peripheral rim of one of
the first heat exchanger plates and the root end of the peripheral rim of an adjacent first heat
exchanger plate overlap each other and form an overlap joint. The overlap joint may, due to
capillary forces, attract brazing material from the restriction hole during the brazing of the plate
heat exchanger, and thus draw the brazing material away from the restriction hole. The top
end of the peripheral rim of one of the first heat exchanger plates may have a convex side that
adjoin a concave side of the root end of the peripheral rim of the adjacent first heat exchanger
plate.

[0036] The object is also achieved by the method according to claim 10.
[0037] The method is suitable for manufacturing the plate heat exchanger defined above.

[0038] According to a further embodiment of the invention, the arranging step comprises
arranging the first and second heat exchanger plates so that the top end of the peripheral rim
of one of the first heat exchanger plates is introduced into the root end of the peripheral rim of
an adjacent first heat exchanger plate to permit formation of an overlap joint.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The present invention is now to be explained more closely through a description of
various embodiments and with reference to the drawings attached hereto.

Fig 1
discloses schematically a plan view of a plate heat exchanger according to a first
embodiment of the invention.

Fig 2
discloses schematically a longitudinal sectional view along the line II-Il in Fig 1.

Fig 3
discloses schematically a plan view of a first heat exchanger plate of the plate heat
exchangerin Fig 1.

Fig 4
discloses schematically a sectional view of a first porthole area of the plate heat
exchangerin Fig 1.

Fig 5
discloses schematically a sectional view of a part of the first porthole area in Fig 4.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

[0040] Figs 1 and 2 disclose a plate heat exchanger comprising a plurality of heat exchanger
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plates 1, 2. The heat exchanger plates 1, 2 comprise first heat exchanger plates 1 and second
heat exchanger plates 2.

[0041] The first and second heat exchanger plates 1, 2 are arranged side by side in such in a
way that first plate interspaces 3 for a first fluid is formed between each pair of adjacent first
and second heat exchanger plates 1, 2, and second plate interspaces 4 for a second fluid
between each pair of adjacent second and first heat exchanger plates 2, 1.

[0042] The first plate interspaces 3 and the second plate interspaces 4 are provided side by
side in an alternating order in the plate heat exchanger, as can be seen in Fig 2.

[0043] The plate heat exchanger is configured to be operated as an evaporator, wherein the
first plate interspaces 3 are configured to receive the first fluid to be evaporated therein. The
first fluid may be any suitable refrigerant. The second plate interspaces 4 are configured to
receive the second fluid for heating the first fluid to be evaporated in the first plate interspaces
3.

[0044] The plate heat exchanger may also be reversed, and is then configured to be operated
as a condenser, wherein the first fluid, i.e. the refrigerant, is condensed in the first plate
interspaces 3, and the second fluid is conveyed through the second plate interspaces 4 for
cooling the first fluid conveyed through the first plate interspaces 3.

[0045] Each of the first heat exchanger plates 1 and the second heat exchanger plates 2
extends in parallel with an extension plane p.

[0046] Each first and second heat exchanger plate 1, 2 has a heat exchanger area 5, see Fig
3, extending in parallel with the extension plane p, and an edge area 6 extending around the
heat exchanger area 5. The edge area 6 thus surrounds the heat exchanger area 5 and forms
a flange which is inclined in relation to the extension plane p, see Fig 2. The flange of the edge
area 6 of one of the heat exchanger plates 1, 2 adjoins, and is joined to a corresponding flange
of an edge area 6 of an adjacent one of the heat exchanger plates 1, 2, in a manner known
per se.

[0047] The heat exchanger area 5 comprises a corrugation 7 of ridges and valleys, which is
schematically indicated in Fig 3. The corrugation 7 may form various patterns, for instance a
diagonal pattern, a fishbone pattern, etc. as is known in the art of plate heat exchangers.

[0048] Each of the first heat exchanger plates 1 and the second heat exchanger plates 2 also
comprises four port holes 11, 12, 13, 14.

[0049] A first port hole 11 of the port holes 11-14 of the first heat exchanger plates 1 is
surrounded by a peripheral rim 15, see Figs 4 and 5. The peripheral rim 15 is annular and
extends away from the heat exchanger area 5 transversally, or substantially transversally to
the extension plane p.
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[0050] The peripheral rim 15 has a root end 16 and a top end 17. The peripheral rim 15 has a
rim height H perpendicular to the extension plane p from the root end 16 to the top end 17, see
Fig 5.

[0051] As can be seen in Figs 4 and 5, the peripheral rim 15 is tapering or conical, or slightly
tapering or conical, and tapers towards the top end, especially from the root end 16 to the top
end 17.

[0052] The remaining three port holes 12-14 are not provided with such a peripheral rim, but
are defined by a porthole edge 18, schematically indicated in Fig 2 for the portholes 13.

[0053] In the embodiments disclosed, the first port hole 11 of the second heat exchanger
plates 2 also lacks the peripheral rim. The first port hole 11 of the second heat exchanger
plates 2 is defined by a porthole edge 18, see Figs 4 and 5.

[0054] Each of the first heat exchanger plates 1 also comprises at least one restriction hole 20,
which extends through the peripheral rim 15. It should be noted that each peripheral rim 15
may be provided with one or more, for instance two, three, four, five, six or even more
restriction holes 20. In one of the first heat exchanger plates 1 shown in Fig 4, three restriction
holes 20 can be seen. The restriction hole 20 has a hole height h perpendicular to the
extension plane p, see Fig 5.

[0055] As can be seen in Fig 4, the uppermost first heat exchanger plate 1 may lack restriction
holes 20 since this first heat exchanger plate 1 does not delimit any first plate interspace 3.

[0056] However, also this first heat exchanger plate 1 may have one or more restriction holes
20 in order to facilitate the manufacturing by making all first heat exchanger plates 1 identical.

[0057] The first heat exchanger plates 1 and the second heat exchanger plates 2 are joined to
each other via joints of braze material, such as copper or a copper alloy, between the first and
second heat exchanger plates 1, 2. The first and second heat exchanger plates 1, 2 are made
of a metal or a metal alloy, such as stainless steel, which extends to the outer surface of the
heat exchanger plate 1, 2. The outer surface of the metal or metal alloy has such properties
that it adheres to the braze material during the brazing of the plate heat exchanger.

[0058] The heat exchanger plates 1, 2 are arranged in such a way that the peripheral rims 15
define an inlet channel 21 extending through the plate heat exchanger. The second port holes
12 of the heat exchanger plates 1, 2 define an outlet channel 22 for the first fluid. The third port
hole 13 of the heat exchanger plates 1, 2 define an inlet channel 23 for the second fluid. The
fourth port hole 14 of the heat exchanger plates 1, 2 define an outlet channel 24 for the second
fluid.

[0059] As can be seen in Fig 4, the plate heat exchanger may also have a first end plate 25,
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which may form a pressure plate, and a second end plate 26, which may form a frame plate.

[0060] The peripheral rim 15 has a convex side, and an opposite concave side. The convex
side faces the first plate interspace 3. The concave side faces the inlet channel 21.

[0061] At the top end 17, the convex side of the peripheral rim 15 of one of the first heat
exchanger plates 1 overlaps the concave side at the root end 16 of the peripheral rim 15 of the
adjacent first heat exchanger plate 1, as can be seen in Figs 4 and 5. This overlapping forms
an overlap joint 30 between peripheral rims 15 of adjacent first heat exchanger plates 1. More
precisely, the overlap joint 30 is formed between the convex side and the concave side of
adjacent peripheral rims 15.

[0062] At the root end 16 of the peripheral rim 15, the convex side forms an annular transition
portion 31 between the peripheral rim 15 and the heat exchanger area 5. The annular
transition portion 31 is concavely curved and has a radius r of curvature, see Fig 5.

[0063] Each first heat exchanger plate 1 has a thickness t, see Fig 5. Each second heat
exchanger plate 2 may have the same thickness t. The radius r of curvature may vary with the
thickness t. According to the invention, the radius r of curvature is equal to or less than 3 x t.

[0064] For instance, the radius r of curvature may be at most 1 mm. Preferably, the radius r of
curvature may be at most 0.7 mm, more preferably at most 0.5 mm, most preferably at most
0.3 mm. The radius r of curvature may be at least 0.2 mm.

[0065] The restriction hole 20 forms a fluid passage for the first fluid from the inlet channel 21
to the first plate interspaces 3.

[0066] The restriction hole 20 has a hole height h perpendicular to the extension plane p, see
Fig 5. The restriction hole 20 may be circular, oval, or may have any other shape, seen from
the inlet channel 21. Especially, the restriction hole 20 may have an oval or other elongated
shape, wherein the elongated shape extends in parallel to the extension plane p to maximize
the distance to the root end 16 and the top end 17.

[0067] The hole height h of the restriction hole 20 may be equal to or smaller than 3 mm. Such
a restriction hole 20 forms a restriction or throttling of the first fluid to be evaporated, when the
first fluid enters the first plate interspaces 3. The restriction or throttling ensures an improved
distribution of the first fluid in the first plate interspaces 3. Preferably, the hole height h of the
restriction hole 20 is equal to or smaller than 2 mm, and more preferably equal to or smaller
than 1 mm.

[0068] The hole height h of the restriction hole 20 may be at least 0.3 mm.

[0069] The relation h/H, i.e. the relation between the hole height h of the restriction hole 20
and the rim height H of the peripheral rim 15, is at most 30%. Preferably, the relation may be at
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most 25%, more preferably at most 20% and most preferably at most 15%.

[0070] The restriction hole 20 is premade before the heat exchanger plates 1, 2 are
assembled and joined to each other to form the plate heat exchanger.

[0071] The restriction hole 20 will remain open during the brazing of the plate heat exchanger,
and after the brazing of the plate heat exchanger has been performed. The restriction hole 20
is so located between the root end 16 and the top end 17 of the peripheral rim 15 that the
braze material is prevented from reaching the restriction hole 20 when the heat exchanger
plates 1, 2 are joined to each other during the brazing.

[0072] More specifically, the restriction hole 20 may be centrally located between the root end
16 and the top end 17 of the peripheral rim. The restriction hole 20 may thus be located at the
same distance from the root end 16 and the top end 17.

[0073] When the plate heat exchanger is to be brazed for joining the heat exchanger plates 1,
2 to each other, the braze material, for instance in the form of foils, is introduced between
adjacent first and second heat exchanger plates 1, 2. During the brazing, the braze material is
molten and will flow to the joints which will join the heat exchanger plates 1, 2 to each other.
The braze material will then be attracted by the overlap joint 30 and the transition portion 31
due to capillary forces. The melted braze material will thus flow towards the overlap joint 30
and the transition portion 31, i.e. away from the restriction hole 20 located between the overlap
joint 30 and the transition portion 31.

[0074] The plate heat exchanger as defined above may be manufactured by the following
manufacturing steps.

[0075] The first heat exchanger plates 1 are provided with a peripheral rim 15 around the first
porthole 11, wherein the peripheral rim 15 initially extends in parallel with the extension plane

P.

[0076] The peripheral rim 15 is then bent to extend transversely to the extension plane p from
the root end 16 to a top end 17 with a rim height H perpendicular to the extension plane p.

[0077] The restriction hole 20 is made through the peripheral rim 15 by any suitable hole-
making method, such as drilling, laser beam cutting, electron beam cutting, etc.

[0078] It is to be noted that the restriction hole 20 may be made before or after the bending of
the peripheral rim 15.

[0079] Thereafter, the first and second heat exchanger plates 1, 2 are arranged side by side in
an alternating order with braze material, for instance in the form of foils, between adjacent first
and second heat exchanger plates 1, 2.
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[0080] The first heat exchanger plates 1, the second heat exchanger plates 2 and the braze
material are the heated to melt the braze material. The melted braze material is attracted by
areas where the first and second heat exchanger plates 1, 2 are close to or adjoining each
other. After active or passive cooling, the heat exchanger plates 1, 2 are joined to each other
via joints of braze material between the first and second heat exchanger plates 1, 2. Thanks to
the corrugation 7 of the heat exchanger plates, the first plate interspaces 3 for the first fluid to
be evaporated, and the second plate interspaces 4 for the second fluid are formed. Moreover,
the peripheral rims 15 together define the inlet channel 21, which extends through the plate
heat exchanger. The restriction hole 20 will remain open and form a fluid passage for the first
fluid from the inlet channel 21 to the first plate interspaces.

[0081] The invention is also applicable to heat exchanger plates and plate heat exchangers
having another number of portholes than four, for instance six portholes. The plate heat
exchanger may then comprise primary first plate interspaces for a primary first fluid to be
evaporated, secondary first plate interspaces for a secondary first fluid to be evaporated, and
second plate interspaces for a second fluid to heat, or possibly cool, the primary and
secondary first fluids. There are then two inlet channels formed by respective peripheral rims
and leading to the primary first plate interspace and the secondary first plate interspaces,
respectively. Each second plate interspace is adjacent to a primary first interspace and a
secondary first plate interspace.

[0082] The invention is not limited to the embodiments disclosed, but may be varied and
modified within the scope of the following claims.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
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-1-

VARMEVEKSLERPLADE, PLADEVARMEVEKSLER OG FREMGANGSMADE TIL
FREMSTILLING AF EN PLADEVARMEVEKSLER

PATENTKRAV

1. Varmevekslerplade (1) bestiende af en pladevarmeveksler, der er udformet til fordampning af et

forste fluid, hvilken varmevekslerplade omfatter

et varmeveksleromrade (5), der streekker sig parallelt med varmevekslerpladens (1)

forlengelsesplan (p),
et kantomrade (6), der streekker sig omkring varmeveksleromradet (5),
et antal porthuller (11-14), der streekker sig gennem varmeveksleromradet (5), og

en periferirand (15), der omgiver et fgrste porthul (11) af antallet af porthuller (11-14), og som
streekker sig pa tvars af forlangelsesplanet (p) fra en rodende (16) til en gvre ende (17) med en randhgjde H
vinkelret pa forlengelsesplanet (p),

kendetegnet ved, at varmevekslerpladen (1) omfatter mindst ét begransningshul (20), der straekker
sig gennem periferiranden (15) og har en hulhgjde h vinkelret pa forleengelsesplanet (p), hvor h/H-forholdet

er maksimalt 30 %, og

ved, at varmevekslerpladen (1) har en tykkelse (t), hvor periferiranden (15) danner en overgangsdel
(31) pa varmeveksleromradet (5), og hvor overgangsdelen (31) er konkavt buet med en krumningsradius (r),

der er lig med eller mindre end 3 gange tykkelsen (t).

2. Varmevekslerplade ifglge krav 1, hvor det mindst ene begr®nsningshul (20) er centralt placeret

mellem rodenden (16) og den gvre ende (17) af periferiranden (15).

3. Varmevekslerplade ifglge et hvilket som helst af de foregéende krav, hvor hulhgjden (h) af det
mindst ene begransningshul (20) er lig med eller mindre end 3 mm, fortrinsvis lig med eller mindre end 2

mm, og mere fortrinsvis lig med eller mindre end 1 mm.

4. Varmevekslerplade ifglge et hvilket som helst af de foregdende krav, hvor varmevekslerpladen (1)
er fremstillet af et metal eller en metallegering, der strekker sig til den udvendige overflade af

varmevekslerpladen (1).

5. Varmevekslerplade ifglge et hvilket som helst af de foregiende krav, hvor krumningsradiussen (r)

er maksimalt 1 mm.

6. Pladevarmeveksler til fordampning omfattende fgrste varmevekslerplader (1) og anden
varmevekslerplader (2), der danner fgrste plademellemrum (3) til et fgrste fluid, der skal fordampes, og
anden plademellemrum (4) til et andet fluid, hvor hver af de forste varmevekslerplader (1) og anden

varmevekslerplader (2) streekker sig parallelt med et forlengelsesplan (p) og omfatter

et varmeveksleromrade (5), der strekker sig parallelt med varmevekslerpladens (1, 2)

forlengelsesplan (p),
et kantomrade (6), der streekker sig omkring varmeveksleromradet (5), og

et antal porthuller (11-14), der streekker sig gennem varmeveksleromradet (5),
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-2
hvor hver af de fgrste varmevekslerplader (1) omfatter en periferirand (15), der omgiver et fgrste

porthul (11) af antallet af porthuller (11-14), og som streekker sig pa tveers af forlengelsesplanet (p) fra en
rodende (16) til en gvre ende (17) med en randhgjde H vinkelret pa forlengelsesplanet (p),

hvor hver af de fgrste varmevekslerplader (1) omfatter mindst ét begraensningshul (20), der
streekker sig gennem periferiranden (15) og har en hulhgjde h vinkelret pa forlzengelsesplanet (p), hvor h/H-
forholdet er maksimalt 30 %,

hvor de fgrste varmevekslerplader (1) og anden varmevekslerplader (2) er samlet med hinanden via
samlinger af hardlodningsmateriale mellem den fgrste og den anden varmevekslerplade (1, 2) og anbragt pa
en sidan made, at periferirandene (15) definerer en indlgbskanal (21), der streekker sig gennem

pladevarmeveksleren, og

hvor det mindst ene begrensningshul (20) danner en fluidpassage til det fgrste fluid fra
indlgbskanalen (21) til fgrste plademellemrum (3),

kendetegnet ved, at det mindst ene begraensningshul (20) er frembragt pa forhind, fgr de forste
varmevekslerplader (1) og anden varmevekslerplader (2) er monteres og samles med hinanden for at danne
pladevarmeveksleren, og ved, at hver af de fgrste varmevekslerplader (1) har en tykkelse (t), hvor
periferiranden (15) danner en overgangsdel (31) til varmeveksleromradet (5), og hvor overgangsdelen (31)

er konkavt buet med en krumningsradius (r), der er lig med eller mindre end 3 gange tykkelsen (t).

7. Pladevarmeveksler ifglge krav 6, hvor det mindst ene begrensningshul (20) er siledes placeret
mellem rodenden (16) og den gvre ende (17) af randen (15), at det forhindrer hardlodningsmaterialet i at na
begrensningshullet (20), nir den fgrste og den anden varmevekslerplade (1, 2) er samlet med hinanden, og
hvor det mindst ene begraensningshul (20) er centralt placeret mellem rodenden (16) og den gvre ende (17)

af periferiranden (15).

8. Pladevarmeveksler ifplge et hvilket som helst af kravene 6 og 7, hvor hulhgjden h af det mindst
ene begransningshul (20) er lig med eller mindre end 3 mm, fortrinsvis lig med eller mindre end 2 mm, og

mere fortrinsvis lig med eller mindre end 1 mm.

9. Pladevarmeveksler ifglge et hvilket som helst af kravene 6-8, hvor den gvre ende (17) af
periferiranden (15) af én af fgrste varmevekslerplader (1) og rodenden (16) af periferiranden (15) af en

tilstgdende fgrste varmevekslerplade (1) overlapper hinanden og danner en overlappende samling (30).

10. Fremgangsmade til fremstilling af en pladevarmeveksler, der er udformet til fordampning, og som
omfatter fgrste varmevekslerplader (1) og anden varmevekslerplader (2), hvor hver af den fgrste og den
anden varmevekslerplade (1, 2) har et antal porthuller (11-14), og hvor et fgrste porthul (11) af antallet af

den fgrste varmevekslerpladers (1) porthuller (11-14) er omgivet af en periferirand (15),
hvilken fremgangsmade omfatter fglgende trin:

bgjning af periferiranden (15) til at straekke sig pa tvers til et forlengelsesplan (p) af den fgrste
varmevekslerplade (1) fra en rodende (16) til en @gvre ende (17) med en randhgjde H vinkelret pa

forlengelsesplanet (p),

frembringelse af mindst ét begransningshul (20) gennem periferirand (15) fgr eller efter bgjningen

af periferiranden (15),
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derefter anbringelse af den fgrste og den anden varmevekslerplade (1, 2) side om side med
hardlodningsmateriale derimellem for at muligggre dannelsen af et fgrste plademellemrum (3) til et fgrste

fluid, der skal fordampes, og et andet plademellemrum (4) til et andet fluid, og

opvarmning af fgrste varmevekslerplader (1), anden varmevekslerplader (2) og
hardlodningsmaterialet for at samle varmevekslerpladerne (1, 2) med hinanden via samlinger af
hardlodningsmateriale mellem den fgrste og den anden varmevekslerplade (1, 2), hvor periferirandene (15)
sammen definerer en indlgbskanal (21), der strekker sig gennem pladevarmeveksleren, og det mindst ene
begraensningshul (20), der har en hulhgjde h vinkelret pa forlengelsesplanet (p), danner en fluidpassage til
det fgrste fluid fra indlgbskanalen (21) til fgrste plademellemrum (3), hvor h/H-forholdet er maksimalt 30
%, og hvor hver af de fgrste varmevekslerplader (1) har en tykkelse (t), hvor periferiranden (15) danner en
overgangsdel (31) til varmeveksleromradet (5), og hvor overgangsdelen (31) er konkavt buet med en

krumnings radius (r), der er lig med eller mindre end 3 gange tykkelsen (t).

11. Fremgangsmade ifglge krav 10, hvor trinnet med anbringelse omfatter anbringelse af den fgrste og
den anden varmevekslerplade, siledes at den ¢gvre ende (17) af periferiranden (15) af én af fgrste
varmevekslerplader (1) indfgres i rodenden (16) af periferiranden (15) af en tilstgdende fgrste

varmevekslerplade (1) for at muligggre dannelse af en overlappende samling (30).
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