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(54) PLATE HEAT EXCHANGER

(57) The present invention provides a plate heat ex-
changer comprising: a plurality of heat transfer plates
stacked in a first direction; first and second fluid channels
formed between adjacent heat transfer plates and fluidly
isolated from each other; and fluid barrier structure,

which forms an isolation area in the first fluid channel
so that the isolation area of the first fluid channel is fluidly
isolated from the remaining areas of the first fluid chan-
nel. By adopting the fluid barrier structure, the perfor-
mance of the plate heat exchanger is improved.

EP
4

50
9

79
1

A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 509 791 A1 2

Description

Cross-reference to related applications

[0001] This application claims the priority of Chinese
Patent Applications No. CN 202311042633.4 and No.
CN202322218673.1 filed on August 17, 2023, the whole
disclosures of which are incorporated herein by refer-
ence.

Technical Field

[0002] The present invention relates to a plate heat
exchanger.

Background

[0003] A traditional plate heat exchanger comprises a
plurality of heat transfer plates. Fluid channels used for
two or more fluids are formed between adjacent heat
transfer plates to conduct heat exchange between two or
more fluids.

Summary of the Invention

[0004] A purpose of the embodiments of the present
invention is to provide a plate heat exchanger, thereby
such as improving the performance of the plate heat
exchanger.
[0005] An embodiment of the present invention pro-
vides a plate heat exchanger comprising: a plurality of
heat transfer plates stacked in a first direction; first and
second fluid channels formed between adjacent heat
transfer plates and fluidly isolated from each other; and
fluid barrier structure, which formsan isolation area in the
first fluid channel so that the isolation area of the first fluid
channel is fluidly isolated from the remaining areas of the
first fluid channel.
[0006] According to an embodiment of the present
invention, the fluid barrier structure is configured to sur-
round the isolation area in the first fluid channel, or
surround the isolation area in the first fluid channel to-
gether with an edge of the first fluid channel.
[0007] According to an embodiment of the present
invention, the first fluid channel is configured to have
two edge areas opposite to each other in a second
direction perpendicular to the first direction, the plate
heat exchanger further comprises: two first ports formed
in the heat transfer plate on twoopposite sides of the heat
transfer plate in the second direction, respectively, and
fluidly communicated to the first fluid channel; and two
first annular sealing portions formed on the heat transfer
plate around the two first ports, and an outer periphery of
eachof the twofirst annular sealing portions is configured
to have an outer peripheral portion proximate to in the
second direction amiddle of the heat transfer plate in the
second direction, and wherein the fluid barrier structure
comprises a first fluid barrier structure that is disposed in

the first fluid channel on a side of the outer peripheral
portion of the outer periphery of one of the two first
annular sealing portions far away from the other one of
the two first annular sealing portions in the second direc-
tion so that a corresponding one of the two edge areas is
formed as an isolation area.
[0008] According to an embodiment of the present
invention, the second direction is a vertical direction
and the corresponding one of the two edge areas of
the first fluid channel is a bottom or top area of the first
fluid channel in a state where the plate heat exchanger is
being used.
[0009] According to an embodiment of the present
invention, the fluid barrier structure further comprises a
second fluid barrier structure that is disposed in the first
fluid channel on a side of the outer peripheral portion of
theouter periphery of theother oneof the twofirst annular
sealing portions far away from the one of the two first
annular sealing portions in the second direction so that
the corresponding other one of the two edge areas is
formed as an isolation area.
[0010] According to an embodiment of the present
invention, the second direction is a vertical direction,
and the two edge areas of the first fluid channel are
the bottom area and the top area of the first fluid channel,
respectively, in a state where the plate heat exchanger is
being used.
[0011] According to an embodiment of the present
invention, the fluid barrier structure comprises a banded
fluid barrier.
[0012] According to an embodiment of the present
invention, the first fluid barrier structure comprises a
banded fluid barrier.
[0013] According to an embodiment of the present
invention, the fluid barrier comprises a barrier strip dis-
posed between two adjacent heat transfer plates in the
first fluid channel.
[0014] According to an embodiment of the present
invention, the fluid barrier comprises two strip-shaped
protrusions that protrude towards each other from two
adjacent heat transfer plates defining the first fluid chan-
nel, respectively, and that are connected to each other.
[0015] According to an embodiment of the present
invention, the fluid barrier comprises two strip-shaped
protrusions that protrude towards each other from two
adjacent heat transfer plates defining the first fluid chan-
nel, respectively; and a barrier strip disposed between
the two strip-shaped protrusions of the two adjacent heat
transfer plates in the first fluid channel.
[0016] According to an embodiment of the present
invention, a width of a top of the strip-shaped protrusion
is in a range from 0.5 to 50 mm.
[0017] According to an embodiment of the present
invention, a width of a top of the strip-shaped protrusion
is in a range from 0.5 to 50 mm.
[0018] According to an embodiment of the present
invention, at least one portion of the fluid barrier is con-
figured to have a linear shape.
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[0019] According to an embodiment of the present
invention, the at least one portion of the fluid barrier is
at an angle of 80‑90 degrees relative to the second
direction.
[0020] According to an embodiment of the present
invention, the strip-shaped protrusion is configured to
have a cross section of a circle, triangle, or trapezoid.
[0021] According to an embodiment of the present
invention, the strip-shaped protrusion is configured to
have a cross section of a circle, triangle, or trapezoid.
[0022] According to an embodiment of the present
invention, a top of the strip-shaped protrusion is config-
ured to have a recess.
[0023] According to an embodiment of the present
invention, a top of the strip-shaped protrusion is config-
ured to have a recess.
[0024] According to an embodiment of the present
invention, the fluid barrier comprises a portion partially
surrounding the one of the two first annular sealing por-
tions.
[0025] According to an embodiment of the present
invention, the plate heat exchanger is positioned such
that the second direction is the vertical direction, and an
upperedgeof thefirst fluidbarrier structure is lower thana
bottom outer peripheral portion of the outer periphery of
the one of the two first annular sealing portions, or the
upperedgeof thefirst fluidbarrier structure is alignedwith
the bottom outer peripheral portion of the outer periphery
of the one of the two first annular sealing portions in the
second direction in a state where the plate heat exchan-
ger is being used.
[0026] According to an embodiment of the present
invention, the plate heat exchanger is positioned such
that the second direction is the vertical direction, and the
fluid barrier comprises a portion partially surrounding the
one of the two first annular sealing portions and a portion
with an upper edge higher than the bottom outer periph-
eral portionof theouterperipheryof theoneof the twofirst
annular sealing portions in a state where the plate heat
exchanger is being used.
[0027] According to an embodiment of the present
invention, the plate heat exchanger further comprises:
a third fluid channel formed between the adjacent heat
transfer plates and fluidly isolated from the first and
second fluid channels; two second ports formed in the
heat transfer plate on two opposite sides of the heat
transfer plate in the second direction, respectively, and
fluidly communicated to the second fluid channel; and
two third ports formed in the heat transfer plate on two
opposite sides of the heat transfer plate in the second
direction, respectively, and fluidly communicated to the
third fluid channel.
[0028] According to an embodiment of the present
invention, the plate heat exchanger further comprises:
a third fluid channel formed between the adjacent heat
transfer plates and fluidly isolated from the first and
second fluid channels; two second ports formed in the
heat transfer plate on two opposite sides of the heat

transfer plate in the second direction, respectively, and
fluidly communicated to the second fluid channel; two
second annular sealing portions formed on the heat
transfer plate around the two second ports, respectively;
two third ports formed in the heat transfer plate on two
opposite sides of the heat transfer plate in the second
direction, respectively, and fluidly communicated to the
third fluid channel; and two third annular sealing portions
formed on the heat transfer plate around the two third
ports, respectively; wherein the plate heat exchanger is
positioned such that the second direction is the vertical
direction, and the fluid barrier comprises a portion par-
tially surrounding the one of the two first annular sealing
portions, a portion partially surrounding a corresponding
one of the two second annular sealing portions, a portion
partially surrounding a corresponding one of the two third
annular sealing portions, and a portion with an upper
edge higher than a bottom outer peripheral portion of the
outer periphery of the one of the two first annular sealing
portions in a state where the plate heat exchanger is
being used.
[0029] According to an embodiment of the present
invention, the plate heat exchanger further comprises:
a discharge hole formed in the heat transfer plate in the
second direction on the side of the fluid barrier away from
the other one of the two first annular sealing portions and
being in fluid communication with the first fluid channel
and fluid isolation from the second fluid channel.
[0030] According to an embodiment of the present
invention, the plate heat exchanger further comprises:
a third fluid channel formed between the adjacent heat
transfer plates and fluidly isolated from the first and
second fluid channels; two second ports formed in the
heat transfer plate on two opposite sides of the heat
transfer plate in the second direction, respectively, and
fluidly communicated to the second fluid channel; two
third ports formed in the heat transfer plate on two oppo-
site sides of the heat transfer plate in the second direc-
tion, respectively, and fluidly communicated to the third
fluid channel; and a discharge hole formed in the heat
transfer plate in the second direction on the side of the
fluid barrier away from the other one of the two first
annular sealing portions and being in fluid communica-
tion with the first fluid channel and fluid isolation from the
second and third fluid channels.
[0031] According to an embodiment of the present
invention, the fluid barrier structure comprises a filling
material.
[0032] According to an embodiment of the present
invention, the plate heat exchanger further comprises:
two strip-shaped recesses that are recessed in a direc-
tionaway fromeachother from twoadjacent heat transfer
plates defining the second fluid channel, respectively,
and wherein the strip-shaped recesses of two adjacent
heat transfer plates form a guiding channel.
[0033] According to an embodiment of the present
invention, the plate heat exchanger further comprises:
a strip-shaped recess formed by the strip-shaped protru-
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sion of the heat transfer plate in the second fluid channel,
and wherein the strip-shaped recesses of two adjacent
heat transfer plates form a guiding channel.
[0034] According to an embodiment of the present
invention, the plate heat exchanger further comprises:
a strip-shaped recess formed by the strip-shaped protru-
sion of the heat transfer plate in the second fluid channel,
and wherein the strip-shaped recesses of two adjacent
heat transfer plates form a guiding channel.
[0035] According to an embodiment of the present
invention, at least one portion of the guiding channel is
configured to have a linear shape.
[0036] According to an embodiment of the present
invention, the at least one portion of the guiding channel
is at an angle of 80‑90 degrees relative to the second
direction.
[0037] According to an embodiment of the present
invention, the guiding channel comprises a plurality of
guiding channels arranged in the second direction.
[0038] According to an embodiment of the present
invention, the strip-shaped recess is configured to have
a plurality of portions with different widths.
[0039] Byadopting theplateheat exchanger according
to an embodiment of the present invention, the perfor-
mance of the plate heat exchanger may be improved, for
example, the anti-freezing performance of the plate heat
exchanger may be enhanced.

Brief Description of the Drawings

[0040]

FIG. 1 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIGS. 2 to 5 shows various schematic cross-sec-
tional views of the strip-shaped protrusions of a heat
transfer plate of a plate heat exchanger.
FIG. 6 is a schematic partial enlarged cross-sec-
tional view of a plate heat exchanger according to
an embodiment of the present invention.
FIG. 7 is a schematic partial enlarged cross-sec-
tional view of a plate heat exchanger according to
an embodiment of the present invention.
FIG. 8 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIG. 9 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIG. 10 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIG. 11 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIG. 12 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-

sent invention.
FIG. 13 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIG. 14 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIG. 15 is a schematic front view of a plate heat
exchanger according to an embodiment of the pre-
sent invention.
FIG. 16 is a schematic cross-sectional viewof a plate
heat exchanger according to an embodiment of the
present invention.

Detailed Description of the Invention

[0041] Thepresent inventionwill be described below in
further detail in conjunction with the drawings and spe-
cific embodiments.
[0042] Referring to FIGS. 1 to 16, a plate heat exchan-
ger 100 according to an embodiment of the present
invention comprises: a plurality of heat transfer plates
2 stacked in a first direction D1; first and second fluid
channels 11, 12 formed between adjacent heat transfer
plates 2 and fluidly isolated from each other; and a fluid
barrier structure 4, which forms an isolation area in a first
fluid channel 11 so that the isolation area of the first fluid
channel 11 is fluidly isolated from the remaining areas of
the first fluid channel 11. For example, the fluid barrier
structure 4 is configured to surround the isolation area in
the first fluid channel 11, or surround the isolation area in
the first fluid channel 11 together with an edge of the first
fluid channel 11. The fluid barrier structure 4 may com-
prise a filling material 48.
[0043] Referring to FIGS. 1 to 16, in an embodiment
according to the present invention, the first fluid channel
11 is configured to have two edge areas or end areas 110
opposite to each other in a second direction D2 perpen-
dicular to the first directionD 1. The plate heat exchanger
100 further comprises: two first ports 31, which are
formed in the heat transfer plate 2 on opposite sides of
the heat transfer plate 2 in the second direction D2, and
are fluidly communicated to the first fluid channel 11; and
two first annular sealing portions 310 formed on the heat
transfer plate 2 around the two first ports 31 respectively,
and an outer periphery 311 of each of the two first annular
sealing portions 310 is configured to have an outer per-
ipheral portion 312 proximate to a middle of the heat
transfer plate 2 in the second direction D2. The fluid
barrier structure 4 comprises a first fluid barrier structure
4, which is disposed in the first fluid channel 11 on a side
of the outer peripheral portion 312 of the outer periphery
311 of one of the two first annular sealing portions 310 far
away from the other one of the two first annular sealing
portions 310 in the second direction D2 so that a corre-
sponding one of the two edge areas 110 is formed as an
isolation area.
[0044] Referring to FIGS. 1, 8‑14, in an embodiment of
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the present invention, the plate heat exchanger 100
further comprises: a third fluid channel 13 formed be-
tween adjacent heat transfer plates 2 and fluidly isolated
from the first and second fluid channels 11, 12; two
second ports 32 formed in the heat transfer plate 2 on
two opposite sides of the heat transfer plate 2 in the
second direction D2, respectively, and fluidly communi-
cated to the second fluid channel 12; two second annular
sealing portions formed on the heat transfer plate 2
around the two second ports 32, respectively; two third
ports 33 formed in the heat transfer plate 2 on two
opposite sides of the heat transfer plate 2 in the second
direction D2, respectively, and fluidly communicated to
the third fluid channel 13; and two third annular sealing
portions formed on the heat transfer plate 2 around the
two third ports 33, respectively.
[0045] According to an embodiment of the present
invention, as shown in FIG. 16, the first annular sealing
portion310 formedon theheat transfer plate2around the
first port 31 fluidly isolates the second fluid channel 12
and the third fluid channel 13 from the first port 31,
thereby the first port 31 is only fluidly communicated to
the first fluid channel 11. The second annular sealing
portion formed on the heat transfer plate 2 around the
second port 32 fluidly isolates the first fluid channel 11
and the third fluid channel 13 from the second port 32,
thereby the second port 32 is only fluidly communicated
to the second fluid channel 12. The third annular sealing
portion formed on the heat transfer plate 2 around the
third port 33 fluidly isolates the second fluid channel 12
and the third fluid channel 13 from the third port 33, thus
the third port 33 is only fluidly communicated to the third
fluid channel 13.
[0046] According to the embodiment of the present
invention, the first fluid channel 11 is used for a first heat
exchange medium, the second fluid channel 12 is used
for a second heat exchange medium, and the third fluid
channel 13 is used for a third heat exchange medium.
The first heat exchange medium may be liquids such as
water, ethylene glycol, propylene glycol, etc., while the
second and third heat exchange media may be refriger-
ant. According to the embodiment of the present inven-
tion, the first heat exchange medium may also be refrig-
erant.
[0047] Plate heat exchanger 100may be a soft brazed
plate heat exchanger, a hard brazed plate heat exchan-
ger, a gasket plate heat exchanger, or any other types of
plate heat exchangers. The plate heat exchanger 100
may also comprise a cover plate 71 and a bottom plate
72, and the plurality of heat transfer plates 2 are disposed
between the cover plate 71 and the bottom plate 72. The
plate heat exchanger 100 may be the heat exchanger
shown in FIGS.1, 8‑14, or the heat exchanger shown in
FIG.15, or other types of plate heat exchangers. Plate
heat exchanger 100 may also be a double-wall heat
exchanger.
[0048] Referring to FIGS. 1, 8‑15, the second direction
D2 is a vertical direction and the corresponding oneof the

two edge areas 110 of the first fluid channel 11, which is
formed as the isolation area, is a bottomor top area of the
first fluid channel 11 in a state where the plate heat
exchanger 100 is being used.
[0049] Referring to FIG. 12, in an embodiment of the
present invention, the fluid barrier structure 4 further
comprises a second fluid barrier structure 4, which is
disposed in the first fluid channel 11 on a side of the outer
peripheral portion 312 of the outer periphery 311 of the
other one of the two first annular sealing portions 310 far
away from theoneof the twofirst annular sealing portions
310 in the second direction D2 so that the corresponding
other one of the two edge areas 110 is formed as an
isolationarea.Thesecondfluidbarrier structure4and the
first fluid barrier structure 4 may be the same fluid barrier
structure. The second direction D2 is a vertical direction,
and the twoedgeareas110of thefirst fluid channel 11are
the bottom area and the top area of the first fluid channel
11, respectively, in a state where the plate heat exchan-
ger 100 is being used.
[0050] Referring to FIGS. 1‑13 and 15, in an embodi-
ment of the present invention, the fluid barrier structure 4
or the first fluid barrier structure 4 comprises a banded
fluid barrier 47. Referring to FIG. 7, according to an
embodiment of the present invention, the fluid barrier
47 comprises a barrier strip 41 disposed between two
adjacent heat transfer plates 2 in the first fluid channel 11.
Referring to FIG. 6, according to another embodiment of
the present invention, the fluid barrier 47 comprises two
strip-shaped protrusions 42 that protrude towards each
other from twoadjacent heat transfer plates2defining the
first fluid channel 11, respectively, and that are connected
to each other. Referring to FIG. 7, according to another
embodiment of the present invention, the fluid barrier 47
comprises two strip-shaped protrusions 42 that protrude
towards each other from two adjacent heat transfer
plates 2 defining the first fluid channel 11, respectively;
and a barrier strip 41 disposed between the two strip-
shaped protrusions 42 of the two adjacent heat transfer
plates 2 in the first fluid channel 11. Referring to FIG. 2, a
width Tp of a top 420 of the strip-shaped protrusion 42
may be in the range from0.5 to 50mm, 0.5 to 10mm, or 1
to 3 mm, or other suitable dimensions. A width of the
barrier strip 41may be greater than, less than, or equal to
the width Tp of the top 420 of the strip-shaped protrusion
42.Referring toFIG.8, thewidthof the top420of thestrip-
shapedprotrusion42may vary alonga length of the strip-
shaped protrusion 42, such as being wider and/or nar-
rower in some portions of the length of the strip-shaped
protrusion 42, as long as it may block the fluid in the first
fluid channel 11. A material of the barrier strip 41 may be
thesameasordifferent from that of theheat transfer plate
2. Referring to FIGS. 2‑5, the strip-shaped protrusion 42
may have a cross section of a circle, triangle, or trape-
zoid, or any other suitable shapes, as long as itmay block
the fluid in the first fluid channel 11. Referring to FIG. 5,
the top 420 of the strip-shaped protrusion 42may have a
recess421.Asa result, a soldermaybekept in the recess
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421. Although it is shown in FIG. 7 that the fluid barrier 47
comprises the strip-shaped protrusion 42 and the barrier
strip 41, the fluid barrier 47may only comprise the barrier
strip 41.
[0051] Referring to FIGS. 1, 8‑13, and 15, in an embo-
diment of the present invention, at least one portion of the
fluidbarrier 47 is configured tohavea linear shape.Theat
least one portion of the fluid barrier 47 is at an angle of
80‑90 degrees relative to the second direction D2. The
fluid barrier 47 may have a linear shape, and the fluid
barrier 47mayat anangleof 80‑90degrees relative to the
second direction D2. In addition, the fluid barrier 47 may
haveawavy shape, a broken line shape, or other suitable
shapes in length, in addition to the linear shape. Theplate
heat exchanger 100 is positioned such that the second
direction D2 is the vertical direction, and an upper edge
40 of the first fluid barrier structure 4 is lower than a
bottomouter peripheral portion313of theouter periphery
311 of the one of the two first annular sealing portions
310, or the upper edge 40 of the first fluid barrier structure
4 is aligned with the bottom outer peripheral portion 313
of the outer periphery 311 of the one of the two first
annular sealing portions 310 in the second direction
D2 in a statewhere the plate heat exchanger 100 is being
used. In addition, the fluid barrier 47may be horizontal or
inclined.Referring toFIG. 11, a lower edgeof the first fluid
barrier structure 4 may be aligned with a top outer per-
ipheral portion 314 of the outer periphery 311 of the other
one of the two first annular sealing portions 310 in the
second direction D2. The lower edge of the first fluid
barrier structure 4 may be higher or lower than the top
outer peripheral portion 314.
[0052] Referring to FIGS. 6 and 7, in an embodiment of
the present invention, the plate heat exchanger 100
further comprises two strip-shaped recesses 49 that
are recessed in a direction away from each other from
two adjacent heat transfer plates defining the second
fluid channel 12 or each of the second fluid channel 12
and the third fluid channel 13, respectively, and the strip-
shaped recesses 49 of the two adjacent heat transfer
plates 2 form a guiding channel 6. Alternatively, the plate
heat exchanger 100 also comprises a strip-shaped re-
cess 49 formed by the strip-shaped protrusion 42 of the
heat transfer plate 2 in the second fluid channel 12 or in
each of the second fluid channel 12 and the third fluid
channel 13, and the strip-shaped recesses 49 of two
adjacent heat transfer plates 2 form a guiding channel
6. At least one portion of guiding channel 6 may have a
linear shape. The at least one portion of the guiding
channel 6 may be at an angle of 80‑90 degrees relative
to the second direction. Therefore, the heat exchange
medium (such as refrigerant) in the second fluid channel
12 or in each of the second fluid channel 12 and the third
fluid channel 13 may flow in the guiding channel 6.
Referring to FIG. 8, the width of the top 420 of the
strip-shaped protrusion 42 may vary along the length
of the strip-shaped protrusion 42, such as being wider
and/ornarrower insomeportionsof the lengthof thestrip-

shapedprotrusion 42. That is, the strip-shaped recess 49
has a plurality of portionswith different widths. Thus, flow
characteristics and heat transfer characteristics of the
heat transfer medium flowing in the guiding channel 6
may be improved. Referring to FIG. 9, in an embodiment
of the present invention, the guiding channel 6 comprises
a plurality of guiding channels 6 arranged in the second
direction D2, such as two, three, or more guiding chan-
nels 6. The cross sections of the plurality of guiding
channels 6 may be the same or different.
[0053] Referring to FIG. 10, in an embodiment of the
present invention, the fluid barrier 47 comprises a portion
43 partially surrounding the one of the two first annular
sealing portions 310. According to an embodiment of the
present invention, the plate heat exchanger 100 is posi-
tioned such that the second direction D2 is the vertical
direction, and the fluid barrier 47 comprises a portion 43
partially surrounding the one of the two first annular
sealing portions 310 and a portion 44 with an upper edge
40 higher than the bottom outer peripheral portion 313 of
the outer periphery 311 of the one of the two first annular
sealing portions 310 in a state where the plate heat
exchanger 100 is being used. For example, the fluid
barrier 47 comprises a portion 43 partially surrounding
the one of the two first annular sealing portions 310, a
portion 45 partially surrounding a corresponding one of
the two second annular sealing portions, a portion 46
partially surrounding a corresponding one of the two third
annular sealing portions, and a portion 44 with an upper
edge 40 higher than the bottom outer peripheral portion
313 of the outer periphery 311 of the one of the two first
annular sealing portions 310. According to the embodi-
ment of the present invention, it is possible to prevent or
reduce the accumulation of the first fluid in the area
between the second port 32 located in a lower part of
the heat exchange plate and the left edge of the heat
exchange plate, and to prevent or reduce the accumula-
tion of the first fluid in the area between the third port 33
located in the lower part of the heat exchange plate and
the right edge of the heat exchange plate. Referring to
FIG. 13, in an embodiment of the present invention, the
plate heat exchanger 100 further comprises a discharge
hole 5 formed in theheat transfer plate 2 on the side of the
fluid barrier 47 away from the other one of the two first
annular sealing portions 310 in the second direction D2,
which is in fluid communication with the first fluid channel
11 and fluid isolation from the second fluid channel 12. In
the example shown in FIG. 13, the discharge hole 5 is
fluidly communicated to the first fluid channel 11 and
fluidly isolated from the second fluid channel 12 and
the third fluid channel 13. The plate heat exchanger
100may comprise one or more discharge holes 5, which
may be used for leak detection in production lines or
applications. In the production process, if the fluid barrier
fails, the heat exchange medium may flow into the edge
area, causing freezing problems during use. Therefore,
the fault may be checked through the discharge hole,
which may be connected to an application pipeline sys-
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tem or covered with an insulation material during appli-
cation.
[0054] Although the above embodiments describe the
fluid barrier structure 4 is disposed in the first fluid chan-
nel 11, thefluidbarrier structure4mayalsobedisposed in
at least one of the second fluid channel 12 and the third
fluid channel 13, or disposed in each of the first fluid
channel 11, second fluid channel 12, and third fluid
channel 13. In addition, the area and size of the fluid
barrier structure4 in eachof the fluid channelsmaybe the
same or different. For example, in some fluid channels,
the fluid barrier is narrower, while in other fluid channels,
the fluid barrier is wider.
[0055] Referring to FIG. 14, in an embodiment of the
present invention, the first fluid barrier structure 4 com-
prises a filling material 48. The filling material 48 com-
prises solid material or liquid material that is then cured.
For example, after completing the brazing of the plate
heat exchanger 100, anadhesive is filled in theedgearea
110 (topand/orbottomarea)of at least oneof thefirst fluid
channel 11, second fluid channel 12, and third fluid
channel 13 to provide a blocking effect. The adhesive
may be epoxy resin. The filling material 48 may also be
low melting point metal or alloy, oil, wax, plastic, or any
type of liquid.
[0056] According to an embodiment of the present
invention, due to the fact the fluid barrier structure 4 is
disposed in the bottom area of the first fluid channel 11,
when the heat exchange medium (such as water) is
discharged from the first fluid channel 11 in case of the
plate heat exchanger 100 being not used (such as in
winter or at low ambient temperatures), there is less heat
exchangemediumremained in thebottomareaof thefirst
fluid channel 11, or there is no heat exchange medium
remained in the bottom area of the first fluid channel 11,
thereby avoiding freezing or static freezing at low tem-
peratures. There is no or very little heat exchange at the
bottom of the second fluid channel 12 or the bottoms of
the second fluid channel 12 and the third fluid channel 13
since the fluid barrier structure4 is disposed in thebottom
area of the first fluid channel 11. Therefore, a large
amount of vaporized gas after heat exchange will not
be generated, which may promote a distribution of the
secondfluid in thesecondfluidchannel 12ordistributions
of the second fluid in the second fluid channel 12 and the
third fluid in the third fluid channel 13. In addition, due to
the formation of a guiding channel 6 in the second fluid
channel 12 or in the second fluid channel 12 and the third
fluid channel 13, the heat transfer medium (such as
refrigerant) in the second fluid channel 12 or in the
second fluid channel 12 and the third fluid channel 13
is more uniformly distributed, especially for plate heat
exchangers with larger widths (the dimensions in a third
direction perpendicular to the first and second direc-
tions). Furthermore, there will be little or no heat transfer
in the edge area 110 (bottom and/or top area) since the
fluid barrier structure 4 is disposed in the first fluid chan-
nel 11, whichmay avoid dynamic freezing during the heat

transfer. In addition, for certain applications, setting the
fluid barrier structure 4 in the edge area 110 (bottom
and/or top area) of the first fluid channel 11 does not
have a negative impact on a heat transfer efficiency, but
may reduceanamount of the heat transfermedium (such
as refrigerant) filled therein. In addition, the formation of
the isolation area in fluid channels through the fluid
barrier structure may reduce the amount of the heat
transfer medium (such as refrigerant) filled therein.
[0057] According to an embodiment of the present
invention, the fluid barrier structure is disposed in the
heat transfer platewithout any additional cost or process,
which iseasy tobe implementedonaproduct. In addition,
the strip-shaped protrusion 42 of the fluid barrier struc-
ture is disposed in the first fluid channel 11 and the
guiding channel 6 is formed in the second fluid channel
12, thereby improving the heat transfer efficiency and
compensating for a decrease in a heat transfer area.
Furthermore, the fluid barrier structure has no impact
on the user.
[0058] Although the present invention has been de-
scribed in conjunction with embodiments, it is not limited
to theaforementionedembodiments. For example, some
embodiments and some technical features in all embodi-
ments may be combined to form new embodiments.

Claims

1. A plate heat exchanger comprising:

a plurality of heat transfer plates stacked in a first
direction;
first and second fluid channels formed between
adjacent heat transfer plates and fluidly isolated
from each other; and
fluid barrier structure, which forms an isolation
area in the first fluid channel so that the isolation
area of the first fluid channel is fluidly isolated
from the remaining areas of the first fluid chan-
nel.

2. The plate heat exchanger according to claim 1,
wherein the fluid barrier structure is configured to
surround the isolation area in the first fluid channel,
or surround the isolation area in the first fluid channel
together with an edge of the first fluid channel.

3. The plate heat exchanger according to claim 1,
wherein the first fluid channel is configured to have
two edge areas opposite to each other in a second
direction perpendicular to the first direction,

the plate heat exchanger further comprises:

two first ports formed in the heat transfer
plate on two opposite sides of the heat
transfer plate in the second direction, re-
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spectively, and fluidly communicated to the
first fluid channel; and
two first annular sealing portions formed on
the heat transfer plate around the two first
ports, and an outer periphery of each of the
two first annular sealing portions is config-
ured to have an outer peripheral portion
proximate to in the second direction a mid-
dle of the heat transfer plate in the second
direction, and

wherein the fluid barrier structure comprises a
first fluid barrier structure that is disposed in the
first fluid channel on a side of the outer periph-
eral portion of the outer periphery of one of the
two first annular sealing portions far away from
the other one of the two first annular sealing
portions in the second direction so that a corre-
sponding oneof the twoedge areas is formedas
an isolation area.

4. The plate heat exchanger according to claim 3,
wherein the second direction is a vertical direction
and the corresponding one of the two edge areas of
thefirst fluid channel is abottomor topareaof thefirst
fluid channel in a state where the plate heat exchan-
ger is being used.

5. The plate heat exchanger according to claim 1
wherein the fluid barrier comprises a barrier strip
disposed between two adjacent heat transfer plates
in the first fluid channel, or
the fluid barrier comprises two strip-shaped protru-
sions that protrude towards each other from two
adjacent heat transfer plates defining the first fluid
channel, respectively, and that are connected to
each other.

6. The plate heat exchanger according to claim 5,
wherein a top of the strip-shaped protrusion is con-
figured to have a recess.

7. The plate heat exchanger according to claim 1,
wherein the fluid barrier comprises a portion partially
surrounding the one of the two first annular sealing
portions.

8. The plate heat exchanger according to any one of
claims 3 to 4, wherein the plate heat exchanger is
positioned such that the second direction is the
vertical direction, and an upper edge of the first fluid
barrier structure is lower than a bottom outer periph-
eral portion of the outer periphery of the one of the
two first annular sealing portions, or the upper edge
of the first fluid barrier structure is aligned with the
bottomouter peripheral portionof theouterperiphery
of the one of the two first annular sealing portions in
the second direction in a state where the plate heat

exchanger is being used.

9. The plate heat exchanger according to claim 1,
wherein the plate heat exchanger is positioned such
that the second direction is the vertical direction, and
the fluid barrier comprises a portion partially sur-
rounding the one of the two first annular sealing
portions and a portion with an upper edge higher
than the bottom outer peripheral portion of the outer
periphery of the one of the two first annular sealing
portions in a state where the plate heat exchanger is
being used.

10. The plate heat exchanger according to claim 1,
further comprising:

a third fluid channel formed between the adja-
cent heat transfer platesandfluidly isolated from
the first and second fluid channels;
two second ports formed in the heat transfer
plate on two opposite sides of the heat transfer
plate in the second direction, respectively, and
fluidly communicated to the second fluid chan-
nel;
two second annular sealing portions formed on
the heat transfer plate around the two second
ports, respectively;
two third ports formed in the heat transfer plate
on twoopposite sidesof theheat transfer plate in
the second direction, respectively, and fluidly
communicated to the third fluid channel; and
two third annular sealing portions formed on the
heat transfer plate around the two third ports,
respectively;
wherein the plate heat exchanger is positioned
such that the second direction is the vertical
direction, and the fluid barrier comprises a por-
tion partially surrounding the one of the two first
annular sealing portions, a portion partially sur-
rounding a corresponding oneof the two second
annular sealing portions, a portion partially sur-
rounding a corresponding one of the two third
annular sealing portions, and a portion with an
upper edge higher than a bottom outer periph-
eral portion of the outer periphery of the one of
the two first annular sealing portions in a state
where the plate heat exchanger is being used.

11. The plate heat exchanger according to claim 1,
further comprising:
a discharge hole formed in the heat transfer plate in
the second direction on the side of the fluid barrier
away from the other one of the two first annular
sealing portions and being in fluid communication
with the first fluid channel and fluid isolation from the
second fluid channel.

12. The plate heat exchanger according to any one of
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claims 1 to 4, wherein the fluid barrier structure
comprises a filling material.

13. The plate heat exchanger according to claim 1,
further comprising:
two strip-shaped recesses that are recessed in a
direction away from each other from two adjacent
heat transfer plates defining the second fluid chan-
nel, respectively, and wherein the strip-shaped re-
cesses of two adjacent heat transfer plates form a
guiding channel.

14. The plate heat exchanger according to claim 5,
further comprising:
a strip-shaped recess formed by the strip-shaped
protrusion of the heat transfer plate in the second
fluid channel, and wherein the strip-shaped re-
cesses of two adjacent heat transfer plates form a
guiding channel.

15. The plate heat exchanger according to any one of
claims 13 to 14, wherein the strip-shaped recess is
configured to have a plurality of portions with differ-
ent widths.
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