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Description

[0001] This application claims the priority of Chinese
patent application no. 201410076347 .4 with invention ti-
tle "Heat exchange plate and plate-type heat exchanger”,
submitted on March 4, 2014, the entire contents of which
are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to the fields of
heating, ventilation and air conditioning, motor vehicles,
cooling and transportation, and in particular relates to a
heat exchange plate and a plate-type heat exchanger
using the heat exchange plate.

BACKGROUND ART

[0003] Atpresent, plate-type heat exchangers are usu-
ally channel structures characterized by an inverted-V
shape (fishbone form). Such a structure has good trans-
verse flow priority, and can realize lateral flow distribution
very well, and so has a good heat exchange effect. How-
ever, in the case of applications such as evaporators and
condensers, the angular range of inverted-V-shaped
structures is relatively inflexible, and offers little room for
improvement in terms of significantly enhancing heat ex-
change and increasing strength (in order to reduce ma-
terial thickness). The corrugation width and assembly re-
sult of an inverted-V-shaped structure determine the
welding space per unit area, and therefore the strength
is limited. The way in which channels between inverted-
V-shaped plates intersect and the density of welding
points thereof determine the intensity of turbulence aris-
ing when fluid passes these positions. Under restricted
parameter variation conditions, the intensity of turbu-
lence is limited, so there is no way of achieving a greater
heat exchange enhancement effect.

[0004] In view of the above, there is definitely a need
to provide a novel heat exchange plate and plate-type
heat exchanger capable of at least partially solving the
problem mentioned above.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to resolve
atleast one aspect of the abovementioned problems and
shortcomings in the prior art.

[0006] In one aspect of the present invention, a heat
exchange plate is provided, at least one surface of each
heat exchange plate comprising ridges and grooves
which are arranged alternately. Multiple fluid distribution
adjustment structures are disposed on crests of the ridg-
es and/or trough bottoms of the grooves. Specifically,
each of the fluid distribution adjustment structures com-
prises protrusions on two edges respectively of the crest
or trough bottom, and a center channel between the two
edges.
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[0007] Specifically, the protrusion comprises any one
of acylinder, a cuboid with rounded corners, a trapezoidal
structural body and an arcuate protrusion, or any com-
bination thereof; the center channel comprises a flat,
straight channel and/or a channel formed by a multi-el-
ement curved-surfaced structural body. Specifically, a
smooth connection structure is disposed between the
protrusion and the heat exchange plate surface, and the
multi-element curved-surfaced structural body compris-
es a combination of curved arc/multi-element curved
line/multi-element arc and straight line/curved line/arc
multi-element bodies. Specifically, the base of the center
channel is substantially flush with or depressed relative
to the crest or trough bottom.

[0008] Specifically, a part between the two protrusions
on each edge forms an inlet or outlet of the center chan-
nel.

[0009] Specifically, the protrusions are disposed at in-
tervals on the front edge and/or rear edge of the crest or
trough bottom.

[0010] Specifically, the protrusions on the front edge
are staggered with respect to the protrusions on the rear
edge in a horizontal direction perpendicular to a direction
of extension of the center channel. Specifically, the cent-
er channel is curved in the direction of extension of the
crest or trough bottom. Specifically, at least a portion of
the protrusions are setto atleastpartially cover the center
channel so as toform anintermittent center channel. Spe-
cifically, a part or all of the surface is provided with a
structural pattern with a single half-inverted-V-shape
and/or inverted-V-shape, or a double half-inverted-V-
shape and/or inverted-V-shape, or a greater number of
repetitions of a half-inverted-V-shape and/or inverted-V-
shape, and each heat exchange plate comprises a fluid
inlet and a fluid outlet located at two opposite ends re-
spectively in a direction of extension of the heat exchange
plate.

[0011] In another aspect of the present invention, a
plate-type heat exchanger is provided. The plate-type
heat exchanger comprises the heat exchange plate de-
scribed above.

[0012] The inventive concept of the present invention
lies in providing various protrusion structures, curved
structures or depressed structures on flat edges of ridges
and/or grooves in an inverted-V-shaped or fishbone heat
exchange plate in the prior art. Such an arrangement
enables the heat exchange plate to generate more tur-
bulence, and increases heat transfer while maintaining
consistent fluid distribution. Furthermore, the strength of
fluid channels in the heat exchange plate is enhanced,
and this is beneficial for reducing the thickness of the
heat exchange plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] These and/or other aspects and advantages of
the present invention will become obvious and easy to
understand through the following description of the pre-
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ferred embodiments in conjunction with the accompany-
ing drawings, wherein:

Fig. 1 is a partial view of a surface of the inverted-
V-shaped heat exchange plate in the prior art;

Fig. 2 is a sectional view taken along line A-A in Fig-
ure 1;

Fig. 3a is a partial view of a ridge of a surface of the
inverted-V-shaped heat exchange plate according
to an embodiment of the present invention; Figs. 3b
and 3c are sectional views taken along lines B-B and
C-C in Fig. 3a, respectively;

Fig. 4 is a view of fluid flow for a surface of the heat
exchange plate shown in Fig. 3a;

Fig. 5 is a view of another variation of a surface of
the heat exchange plate shown in Fig. 3a;

Fig. 6 is a view of another variation of a surface of
the heat exchange plate shown in Fig. 3a;

Fig. 7 is a view of another variation of a surface of
the heat exchange plate shown in Fig. 3a;

Fig. 8a is a view of another variation of the heat ex-
change plate according to the presentinvention; and
Fig. 8b is a partial enlarged view of Fig 8a.

PARTICULAR EMBODIMENTS

[0014] The technical solution of the present invention
is explained in further detail below by means of embod-
iments in conjunction with Figs. 1 - 8b. In this description,
identical or similar drawing labels indicate identical or
similar components. The following explanation of the em-
bodiments of the present invention with reference to the
accompanying drawings is intended to explain the overall
inventive concept of the present invention, and should
not be interpreted as a limitation of the present invention.
[0015] Referenceis made to Figs. 1 and 2, which show
a view of the overall structure of a heat exchange plate
in the plate-type heat exchanger of the present invention
and a corresponding sectional view. As is known by those
skilled in the art, the plate-type heat exchanger compris-
es multiple A-shaped heat exchange plates and V-
shaped heat exchange plates (referred to as a pair of
heat exchange plates below for convenience of descrip-
tion), which are stacked together between an end plate
and a base plate. Of course, the heat exchange plates
may also be a combination of W-shaped and M-shaped
heat exchange plates; this is common knowledge in the
art, and is not described in detail again here. All that is
required is for the multiple combined heat exchange
plates to be capable of forming a manifold for the passage
of fluid. In other words, a surface of the heat exchange
plate may be provided with a pattern structure with a sin-
gle inverted-V-shape (A/V shape), a pattern structure
with a double inverted-V-shape (M/W shape) or a pattern
structure with a greater number of repetitions of an in-
verted-V-shape. Of course, the pattern feature on the
heat exchange plate may also be a single half-inverted-
V-shape or a greater number of repetitions thereof.
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[0016] It must be noted that only one heat exchange
plate 10 in a pair of heat exchange plates fitted together
in a plate-type heat exchanger is explained below as an
example; in practice, the other heat exchange plate fitted
thereto may be provided with a structural pattern coop-
erating therewith or symmetrical with respect thereto, by
the same or a similar method.

[0017] Fig. 1 shows that the heat exchange plate 10 is
a heat exchange plate having an inverted-V-shaped (or
fishbone) pattern structure. Thatis, multiple ridges 1 and
grooves 2 are arranged alternately in the longitudinal di-
rection of the heat exchange plate 10. The trough bottoms
of the grooves 2 are indicated by the dotted lines in Fig.
1. Those skilled in the art will appreciate that such a struc-
tural arrangement is a typical design for an existing in-
verted-V-shaped heat exchange plate pattern. Of course,
parameters such as the widths of the ridges 1 and
grooves 2, and the height of the ridges 1 and the depth
of the grooves 2 may be designed as required. In Fig. 2,
it can be seen that the ridges 1 and the grooves 2 have
flat crests and trough bottoms, 3 and 4, respectively, with
the widths thereof being indicated by the labels w1 and
w2 respectively. The widths w1 and w2 may be set to be
the same or different. As Fig. 2 shows, the width w1 of
the flat crest 3 of the ridge 1 is greater than the width w2
of the flat trough bottom 4 of the groove 2. Furthermore,
in this example, the widths of the flat crests 3 of the ridges
1 are all set to be the same, and correspondingly, the
widths of the flat trough bottoms 4 of the grooves 2 are
set to be the same as each other. However, those skilled
in the art could set the abovementioned structural pa-
rameters as required. The scenario described above is
merely an example, which must not be interpreted as a
limitation of the present invention.

[0018] AsFigs.3a-3cshow,inorderto generate great-
er turbulence and enhance the strength of fluid channels
on the heat exchange plate 10, multiple fluid distribution
adjustment structures are added to the flat crests 3 of
the ridges 1 in the present invention. Furthermore, it is
also possible to add multiple fluid distribution adjustment
structures on the trough bottoms 4. The fluid distribution
adjustment structure may comprise any one of a cylinder,
a cuboid with rounded corners, a trapezoidal structural
body and an arcuate protrusion, or any combination
thereof. Here, for clarity of explanation and description,
the fluid distribution adjustment structure is only provided
on the crests 3 of the ridges 1 of the heat exchange plate
10, but those skilled in the art will understand, based on
the disclosed content of the present invention, that the
fluid distribution adjustment structure could likewise be
provided on the trough bottoms 4 of the grooves 2 in a
similar way. That is, those skilled in the art could choose
to provide the fluid distribution adjustment structure on
the crests 3 of the ridges 1 and/or on the trough bottoms
4 of the grooves 2 as required, with no need to be re-
stricted to the case shown in the figures of the present
invention.

[0019] AsshowninFig. 3a, for convenience of descrip-
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tion, one ridge 1 and one groove 2 which are adjacent to
each other are defined here as one flow unit. Of course,
those skilled in the art could also regard two or more
ridge/groove combinations as one flow unit. Two edges
of the crest 3 of the ridge 1 are defined as or referred to
as a front edge 31 and a rear edge 32. Multiple flow dis-
tribution adjustment structures 5 are disposed atintervals
of a predetermined distance along the front edge 31
and/or the rear edge 32. It can be understood that the
main function of the fluid distribution adjustment structure
5 is to further adjust and distribute fluid, and therefore
any structural arrangement, such as a cylinder, a cuboid
with rounded corners, a trapezoidal structural body or an
arcuate protrusion, could be used as the fluid distribution
adjustment structure referred to here, which is not re-
stricted to any particular form. In this example, small cyl-
inders and a middle gap therebetween are used as the
fluid distribution adjustment structure 5. Clearly, the cyl-
inders 51 may be disposed at equal intervals along the
front edge 31 or rear edge 32, with the cylinders 51 on
the front edge 31 and rear edge 32 being arranged in
alignment or in one-to-one correspondence with one an-
other in a direction perpendicular to the direction of ex-
tension of the front edge 31 or rear edge 32, but this is
of course not necessary.

[0020] As Fig. 3b shows, in a direction perpendicular
to the direction of extension of the front edge 31 or rear
edge 32, the cylinders 51 are located at the front edge
31 and rear edge 32 respectively. To further promote the
generation of turbulence, a center channel 6 between
the cylinders 51 is also provided on the crest 3. Generally,
the fluid distribution adjustment structure 5 comprises
protrusions (e.g. cylinders 51) at the front edge 31 and
rear edge 32 of the crest 3 of each ridge 1, and the center
channel 6 between two protrusions.

[0021] Clearly, the protrusions are not limited to struc-
tural bodies of regular shape such as cylinders, pits,
cuboids with rounded corners and trapezoidal structural
bodies, but may also be structural bodies of irregular
shape such as ellipses and pointed tips. The center chan-
nel 6 comprises a flat, straight channel and/or a channel
formed by a multi-element curved-surfaced structural
body. In this example, for the purpose of explanation, the
center channel is set to be substantially V-shaped.
[0022] As Fig. 3c shows, cylinders or small cylinders
51 are disposed at intervals along the front edge 31 or
rear edge 32. In other words, a substantially light-imper-
meable cross section is obtained in the length direction
of the heat exchange plate 10, as shown in Fig. 3c for
example. Such a light-impermeable or quasi-light-imper-
meable cross section characteristic is very important for
the evaporation process. Gaseous coolant in a two-
phase coolant flowing in through a fluid inlet of the heat
exchange plate 10 will flow away through the sides, to
trigger the process of "boiling" of liquid coolant. Referring
to Fig. 3b, the small center channel 6 is located between
two cylinders 51, i.e. in the middle gap between two cyl-
inders 51. The center channel 6 may be used to evapo-
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rate liquid coolant. The depth used for the center channel
6 is very small, and the boundary layer or liquid film thick-
ness of liquid coolant is quite small; this is conducive to
enhancement of the boiling process. Furthermore, when
coolant passes through the above-mentioned region,
there is significant turbulence. This is also conducive to
enhancement of the boiling process.

[0023] Although protrusions and the center channel
are shown specifically in Figs. 3a - 3c, it can be appreci-
ated that in order to regulate fluid distribution more ef-
fectively, a smooth connection structure is provided be-
tween the protrusions and the surface of the heat ex-
change plate, i.e. there is a balanced transition between
the protrusions and the surface of the heat exchange
plate. Furthermore, the center channel 6 is generally
formed of a multi-element curved-surfaced structural
body which comprises a combination of curved arc/multi-
element curved line/multi-element arc and straight
line/curved line/arc multi-element bodies. In other words,
the center channel 6 is generally set to have a curved
surface structure which transitions smoothly.

[0024] Furthermore, it must be explained that the cent-
er channel 6 may be set to have a depressed V-shape
relative to the crest 3 as shown in Fig. 3, but multiple
protrusions are provided on the two opposite edges 31
and 32 of the crest 3, and therefore even if the center
channel 6 were set to be substantially flush with the crest,
the middle part or gap disposed between the opposite
edges 31 and 32 would still be able to serve the function
of a center channel.

[0025] It can be understood that the structural settings
of the crest 3 described above are all suitable for the
trough bottom 4, and since the crest 3 and the trough
bottom 4 are symmetrical with respect to each other, cor-
responding settings can be performed in a similar way.
[0026] As Fig. 4 shows, an open space between two
adjacent cylinders 51 on the front edge 31 or rear edge
32 is an inlet 71 and outlet 72 of the flow unit formed by
one ridge 1 and one groove 2 which are adjacent to each
other. The arrow shows the flow direction of fluid; the
inlets 71 and outlets 72 on the front edge 31 and rear
edge 32 are used to break up liquid coolant into small
droplets. This is conducive to evaporation of coolant. Fur-
thermore, the turbulence achieved here also enhances
heat transfer. As stated above, the center channel 6 may
be used to homogenize fluid distribution, and reduce the
thickness of the coolant boundary layer and liquid film.

[0027] Fig. 5 shows another variation of the center
channel according to the present invention. Clearly, in
Fig. 3a the center channel 6 is set to extend in a flat and
straight manner, substantially parallel to the front edge
31 and/orrearedge 32 of the ridge 1. The variation shown
in Fig. 5 differs therefrom in that the center channel 6’ is
set to be curved along the front edge 31 and/or rear edge
32. In one embodiment, the center channel 6’ is set to
have a curved form along the front edge 31 and/or rear
edge 32; of course, the center channel 6’ could also be
set to be curved in a direction different from the above-
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mentioned direction, or to be curved in any form. Such
an arrangement will make the process of coolant flow
smoother. Thus, more active heat transfer regions (i.e.
heat transfer areas) will be obtained. Furthermore, more
turbulence is generated to enhance the boiling process.
[0028] Reference is made to Fig. 6, which shows the
intermittent layout of inlets and outlets. As compared with
Fig. 4, small cylinders 51 with the same structure are no
longer disposed at intervals along the front edge 31
and/or rear edge 32; instead, small cylinders 51 and larg-
er structural bodies (in this example, cuboids with cham-
fered or rounded corners) 81 are arranged alternately at
predetermined intervals along the front edge 31 and/or
rear edge 32. Thus, as compared with Fig. 4, the flow
cross section of the basic flow unit is reduced, and the
flow speed of fluid such as coolant will increase. Thus,
more turbulence will be generated. This is conducive to
enhancement of heat transfer. Furthermore, top regions
on the two edges (front edge 31 and rear edge 32) are
enlarged, such that greater strength will be achieved
whentwo heat exchange plates are fitted together to form
a flow path for fluid. The arrow shows the flow direction
of fluid, such as coolant.

[0029] Fig. 7 shows an example in which the crest of
the ridge has an intermittent center channel. Although
Fig. 4 shows that the center channel 6 is continuous, the
center channel 6 may also be setto have an intermittently
blocked form. As the figure shows, compared with the
case of Fig. 4, the interval between small cylinders 51
disposed along the front edge 31 and rear edge 32 has
been expanded, in order to accommodate, between two
small cylinders 51 which are adjacent in the direction of
extension of the front edge 31 and/or rear edge 32, a
structural body 82 which is larger than the small cylinder.
The structural body 82 is dimensioned so as to keep
spaced apart the small cylinders 51 adjacent thereto on
the front edge 31 and/or rear edge 32, and at the same
time partially or completely block the center channel 6.
Fig. 7 shows the case in which an ellipsoid, elongated
rounded body or cuboid with rounded corners 82 com-
pletely blocks the center channel 6 in a direction perpen-
dicular to the front edge 31 or rear edge 32, wherein the
cuboid 82 is spaced apart from four adjacent small cyl-
inders 51.

[0030] The arrangement described above is merely
one example; however, any arrangement which enables
the center channel 6 to be blocked intermittently is suit-
able for the presentinvention. Those skilled in the art will
easily understand that such a pattern structure is condu-
cive to enhancement of the strength of fluid channels in
the heatexchange plate 10 andto anincreasein pressure
drop (i.e. the generation of more turbulence). Of course,
the restriction of fluid distribution in the center channel 6
will be weakened; however, adjustment of fluid distribu-
tion can still be carried out in fluid channels of the heat
exchange plate 10 with the inverted-V-shaped pattern
(specifically in the grooves 2 shown in Fig. 1). The final
resultdepends on the overall design of the heat exchange
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plate 10 (or other structural parameters).

[0031] Figs. 8a and 8b show, respectively, an overall
view of the heat exchange plate 10 according to another
embodiment of the present invention, and the main fea-
tures in the optimized technical solution in Fig. 8a. In Fig.
8a, the heat exchange plate 10 comprises ports 11, 12,
13 and 14 for fluid. It can be understood that those skilled
in the art could select suitable ports 11, 12, 13 and 14,
as required, for fluid to flow in and flow out.

[0032] Fig. 8bshows an enlarged view of a middle part
of the heat exchange plate 10 in Fig. 8a. It can be seen
from the enlarged view that ridges 1 and grooves 2 are
disposed alternately from left to right, with multiple fluid
distribution adjustment structures 5 being disposed at
intervals (in a direction from bottom to top) on the front
edges 31 and rear edges 32 of the ridges 1. Since the
fluid distribution adjustment structure 5 is set to be a
curved or winding structure as shown in the figure (e.g.
substantially in the shape of a double hook), a curved
center channel 6’ is formed in a part between the front
edge 31 and rear edge 32.

[0033] Of course, the scenario shown here is merely
one example, the objective thereof being to illustrate that
different ways of arranging the fluid distribution adjust-
ment structures as described above may be applied to
the heat exchange plate 10.

[0034] Furthermore, the structures shown in Figs. 8a
and 8b reflect a notable advantage of the present inven-
tion in terms of the design of the ratio of groove width to
ridge width. That is, by adjusting the width ratio relation-
ship between the ridges and grooves, and the dimen-
sions of the corresponding fluid adjustment structures, it
is very easy to obtain a heat exchange plate with a high
degree of asymmetry. When applied to refrigerating ma-
chine evaporators with a large channel flow rate and heat
pump evaporators in which an aqueous solution of eth-
ylene glycol etc. is used as a secondary coolant, on the
one hand, the presentinvention will provide a betterevap-
oration result, and provide a user with a higher evapora-
tion temperature under the same conditions; on the other
hand, the present invention also effectively reduces the
channel pressure drop on the water side (auxiliary side),
thereby increasing the energy efficiency of the water
pump in the user unit system.

[0035] Apart from the characteristics mentioned
above, welding points of two adjacent heat exchange
plates should match each other when fitted together. Fur-
thermore, in the case of common inverted-V-shaped
plate-type heat exchangers, a plate design pattern of a
substantially W-shaped and M-shaped pattern may also
be used for the present invention.

[0036] Two plates having the above-mentioned struc-
tural features can be fitted together to form a manifold.
In the case of an inverted-V-shaped plate-type heat ex-
changer, one of the heat exchange plates is referred to
as the A(M)-shaped heat exchange plate, while the other
matching heat exchange plate is referred to as the
V(W)-shaped heat exchange plate. These are universal
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specialized terms ininverted-V-shaped or fishbone plate-
type heat exchangers. Pairs of heat exchange plates are
fitted together to form the plate-type heat exchanger.
[0037] It can be seen from the above that the concept
of the presentinvention lies in combining the advantages
of inverted-V-shaped heat exchange plates and dimpled
heat exchangers. Details of the advantages are ex-
plained and illustrated by means of the manner of flow
and the heat transfer process in the plate-type heat ex-
changer.

[0038] When the presentinvention is used in an evap-
orator of a plate-type heat exchanger, a two-phase cool-
ant flows into fluid channels on the heat exchange plates.
When the coolant encounters a net gap (such as the
groove 2 shown in Fig. 1), the coolant will preferably flow
away from the sides. The entire V/A(M/W)-shaped center
channel will be filled. This is beneficial for fluid distribu-
tion. Coolant will then enter through the inlets 71 on the
front edge 31 of the ridge 1. The small entry space will
control the liquid coolant to uniformly distribute them. Fur-
thermore, the semi-closed cross-sectional space will
force vapor of gaseous coolant to flow in a curved, wind-
ing manner, for the purpose of preventing bypass flow.
The use of a structure which generates turbulence and
a small groove depth will ensure that an effective boiling
process takes place in the center channel. The vapor of
gaseous coolant will push liquid coolant to leave the cent-
er channel 6 through the outlets 72 on the rear edges 32
ofthe ridge 1. Furthermore, this will enhance boiling. This
process is carried out alternately. Based on the assembly
features of the A-V(M-W)-shaped plates, a reflux action
will be achieved here. This is also beneficial for fluid dis-
tribution and enhancement of heat transfer.

[0039] The above are merely some embodiments of
the present invention. Those skilled in the art will under-
stand that changes may be made to these embodiments
without departing from the principles and spirit of the
overall concept of the present invention. The scope of
the present invention is defined by the claims and their
equivalents.

Claims

1. A heat exchange plate, at least one surface of each
heat exchange plate comprising ridges and grooves
which are arranged alternately,characterized in
that:

multiple fluid distribution adjustment structures
are disposed on crests of the ridges and/or
trough bottoms of the grooves.

2. Theheatexchange plate as claimedin claim 1, char-
acterized in that:

each of the fluid distribution adjustment struc-
tures comprises protrusions on two edges of the
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crest or
trough bottom respectively, and a center chan-
nel between the two edges.

3. Theheatexchange plate as claimed in claim 2, char-
acterized in that:

the protrusion comprises any one of a cylinder,
a cuboid with rounded corners, a trapezoidal
structural body and an arcuate protrusion, or any
combination thereof; the center channel com-
prises a flat, straight channel and/or a channel
formed by a multi-element curved-surfaced
structural body.

4. The heat exchange plate as claimed in claim 2 or 3,
characterized in that:

a smooth connection structure is disposed be-
tween the protrusion and the heat exchange
plate surface, and the multi-element curved-sur-
faced structural body comprises a combination
of curved arc/multi-element curved line/multi-el-
ement arc and straight line/curved line/arc multi-
element bodies.

5. The heat exchange plate as claimed in claim 2 or 3,
characterized in that:

the base of the center channel is substantially
flush with or depressed relative to the crest or
trough bottom.

6. The heat exchange plate as claimed in any one of
claims 2 - 5, characterized in that:

apartbetween the two protrusions on each edge
forms an inlet or outlet of the center channel.

7. The heat exchange plate as claimed in any one of
claims 2 - 6, characterized in that:

the protrusions are disposed at intervals on the
frontedge and/orrear edge of the crest or trough
bottom.

8. Theheatexchange plate as claimedin claim 7, char-
acterized in that:

the protrusions on the front edge are staggered
with respect to the protrusions on the rear edge
in a horizontal direction perpendicular to a direc-
tion of extension of the center channel.

9. The heat exchange plate as claimed in any one of
claims 1 - 8, characterized in that:

the center channel is curved in the direction of



11 EP 3 115732 A1

extension of the crest or trough bottom.

10. The heat exchange plate as claimed in any one of
claims 2 - 9, characterized in that:

at least a portion of the protrusions are set to at
least partially cover the center channel so as to
form an intermittent center channel.

11. The heat exchange plate as claimed in any one of
claims 1 - 10, characterized in that:

a part or all of the surface is provided with a
structural pattern with a single half-inverted-V-
shape and/or inverted-V-shape, or a double
half-inverted-V-shape and/or inverted-V-shape,
or a greater number of repetitions of a half-in-
verted-V-shape and/or inverted-V-shape, and
each heat exchange plate comprises a fluid inlet
and a fluid outlet located at two opposite ends
respectively in a direction of extension of the
heat exchange plate.

12. A plate-type heat exchanger, characterized in that
the plate-type heat exchanger comprises the heat
exchange plate as claimed inany one of claims 1-11.
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Fig. 1

Fig. 2
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Fig. 3a

Fig. 3b
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