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(54) HEAT EXCHANGE DEVICE

(57) Disclosed is a heat exchange device, compris-
ing a heat exchanger (10) and a mounting plate (3) for
fixing the heat exchange device. The heat exchanger (10)
includes a first passageway and a second passageway
that are not in communication with each other. The front
of the mounting plate (3) includes a matching portion,
and the mounting plate (3) includes a communication
hole located where the matching portion is, a mounting
hole and a boss portion (32), which protrudes outwards
from the front of the mounting plate (3). The mounting
hole penetrates the boss portion (32) and the mounting
plate (3), which forms at the boss portion (32) a valve
core accommodation cavity (33), and the valve core ac-
commodation cavity (33) is a part of the mounting hole.

The reverse side of the mounting plate (3) is further pro-
vided with a connecting trough (31), which is connected
to the valve core accommodation cavity (33) and the com-
munication hole. The heat exchange device is further pro-
vided with a locating portion (65) that protrudes into the
first passageway. The mounting plate (3) is hermetically
fixed with the heat exchanger (10), the mounting hole is
in communication with the first passageway, and the
communication hole is in communication with the mount-
ing hole and the first passageway by means of the con-
necting trough (31).
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Description

[0001] This application claims the benefit of priorities
to Chinese patent application No. 201510423629.1 titled
"HEAT EXCHANGE DEVICE", filed with the Chinese
State Intellectual Property Office on July 17, 2015, and
Chinese patent application No. 201510997992.4 titled
"HEAT EXCHANGE DEVICE AND HEAT EXCHANG-
ER", filed with the Chinese State Intellectual Property
Office on December 25, 2015, the entire disclosures of
which are incorporated herein by reference.

FIELD

[0002] The present application relates to a heat ex-
change device which is applicable for a thermal manage-
ment system of batteries of an electric vehicle and the
like.

BACKGROUND

[0003] In general, in a thermal management system of
a battery of an electric vehicle, the battery of the electric
vehicle will produce heat while working. In order to ensure
the normal work of the battery, it needs to cool the battery,
and it is common to use the coolant for cooling. A con-
ventional battery cooling device includes a heat exchang-
er and an expansion valve, a liquid refrigerant enters the
heat exchanger after being throttled by the expansion
valve, and the refrigerant and the coolant exchange heat
in the heat exchanger, thus, the coolant is cooled, and
the cooled coolant can be directly or indirectly used for
cooling the batteries in the battery pack. After absorbing
heat of the battery pack, the coolant has a raised tem-
perature, and then returns to the heat exchanger to be
cooled, and the above process is repeated.
[0004] In the conventional thermal management sys-
tem, the heat exchanger and the expansion valve are
independent components, and are connected by a pipe-
line and other means. The heat exchanger and the ex-
pansion valve are spaced at a great distance, and the
vapor-liquid two-phase refrigerant, after passing through
the expansion valve, will change the flow state over this
distance, such as vapor-liquid stratification, which will af-
fect the cooling effect. In addition, the pipeline and other
connecting components may cause a great weight of the
entire assembly, a complicated installation environment,
and a poor anti-vibration performance of the whole as-
sembly, is apt to cause breakage of connecting pipes
and other phenomena, and causes a high cost.
[0005] Therefore, a technical issue to be addressed
urgently by the person skilled in the art is to provide an
integrated device including a heat exchanger and an ex-
pansion valve, and this integrated device has a compact
structure, is easy to install, and has a good anti-vibration
performance and a low cost.

SUMMARY

[0006] An object of the present application is to provide
a heat exchange device which has a simple structure and
a reliable performance.
[0007] To achieve the above object, a heat exchange
device is provided according to the present application,
which includes a heat exchanger, and a mounting plate
configured to fix the heat exchange device, the heat ex-
changer includes a first flow passage and a second flow
passage which are not in communication with each other,
a front side of the mounting plate includes a fitting portion,
and the mounting plate includes a communication hole,
a protruding portion and a mounting hole which are all
located at a position where the fitting portion is located,
the protruding portion protrudes outwards from the front
side of the mounting plate, and the mounting hole extends
through the protruding portion and the mounting plate,
the protruding portion includes a valve core receiving
cavity, and the valve core receiving cavity is a part of the
mounting hole; a back side of the mounting plate is further
provided with a groove, and the valve core receiving cav-
ity is in communication with the communication hole via
the groove; the mounting plate is fixed to the heat ex-
changer in a sealed manner, the mounting hole is in com-
munication with the first flow passage, and the commu-
nication hole is in communication with the first flow pas-
sage via the groove and the mounting hole.
[0008] In the heat exchange device, the heat exchang-
er includes a heat exchanger core, and an end plate and
a bottom plate respectively located at two ends of the
heat exchanger core, the end plate is provided with a
port, and the positioning portion is provided at an outer
peripheral side of the port and protrudes from a plate
plane of the end plate by a certain height, the positioning
portion is a hollow structure, and the hollow structure of
the positioning portion has an inner diameter smaller than
or equal to an inner diameter of the port, and the port is
toward the mounting hole and is in communication with
the mounting hole.
[0009] In the heat exchange device, a direction in
which the positioning portion protrudes from the plate
plane of the end plate is opposite to a direction in which
the protruding portion protrudes from the front side of the
mounting plate, the valve core receiving cavity includes
a first cavity, a second cavity and a third cavity sequen-
tially from bottom to top, and inner diameters of the first
cavity, the second cavity and the third cavity are sequen-
tially increased; an inner wall of the first cavity is provided
with a threaded connecting portion, and the first valve
core receiving cavity has an inner diameter greater than
or equal to the inner diameter of the port, and a projection
of the port on the mounting plate partially coincides with
or completely coincides with a projection of the valve core
receiving cavity on the mounting plate.
[0010] In the heat exchange device, the heat exchang-
er includes a heat exchanger core, and an end plate and
a bottom plate respectively located at two ends of the
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heat exchanger core, the end plate is provided with a
port, and the mounting plate includes a first mounting
plate and a second mounting plate, the second mounting
plate is closer to the heat exchanger than the first mount-
ing plate, the protruding portion is formed on a front side
of the first mounting plate, the groove is formed in a back
side of the first mounting plate, and the communication
hole extends through the first mounting plate, the posi-
tioning portion is arranged on the second mounting plate
and is configured to cooperate with the valve core receiv-
ing cavity; a direction in which the positioning portion pro-
trudes from the second mounting plate is opposite to a
direction in which the protruding portion protrudes from
the first mounting plate, the mounting hole extends
though the protruding portion, the first mounting plate,
the second mounting plate and the positioning portion,
and the first mounting plate cooperates with the second
mounting plate and is mounted to the second mounting
plate in a sealed manner.
[0011] In the heat exchange device, the heat exchang-
er includes a heat exchanger core, and an end plate and
a bottom plate respectively located at two ends of the
heat exchanger core, the end plate is provided with a
port, the positioning portion is arranged on a back side
of the mounting plate, the positioning portion is opposite
to the protruding portion, and the mounting hole extends
through the protruding portion and the positioning por-
tion, the positioning portion includes a protruding seg-
ment and an isolation segment, the protruding segment
of the positioning portion is located between the end plate
and the bottom plate, the protruding segment has an out-
er diameter smaller than an inner diameter of the port,
and an end of the protruding segment passes through
the port; the isolation segment of the positioning portion
is located outside the heat exchanger core, the isolation
segment is located between the end plate and the mount-
ing plate, and the isolation segment is close to the groove,
and a first opening is formed between the isolation seg-
ment and the protruding portion, and the groove is in
communication with the mounting hole through the first
opening.
[0012] In the heat exchange device, the heat exchange
device further includes a valve assembly, the valve as-
sembly includes a valve seat, and the valve seat includes
a first part and a second part which are respectively upper
and lower portions, and a portion of the first part is fixed
to the valve core receiving cavity in a sealed manner,
and the second part is fixed to the positioning portion in
a sealed manner, the second part includes a valve core
inlet passage, a valve core outlet passage, and a throt-
tling orifice, and the throttling orifice is provided between
the valve core inlet passage and the valve core outlet
passage, a dimension of a flow passage of the throttling
orifice is adjustable, and the valve core inlet passage is
in communication with the valve core outlet passage
through the throttling orifice; and the valve core inlet pas-
sage is in communication with the groove, and the valve
core outlet passage is in communication with the first flow

passage.
[0013] In the heat exchange device, an outer diameter
of the second part is smaller than an outer diameter of
the first part and smaller than an inner diameter of the
valve core receiving cavity, the second part is not in con-
tact with an inner wall of the valve core receiving cavity,
and the communication hole is in communication with
the valve core inlet passage through the groove and a
space between the second part and a portion of an inner
wall, at a position where the valve core receiving cavity
is located, of the mounting plate.
[0014] In the heat exchange device, a lower end of the
second part extends into the positioning portion, and the
lower end of the second part and a portion, corresponding
to the positioning portion, of an inner wall of the mounting
hole are mounted in a sealed manner by a sealing ring,
and the valve core outlet passage is in direct communi-
cation with the first flow passage of the heat exchanger,
and at least a part of the valve core inlet passage is lo-
cated in the valve core receiving cavity above the posi-
tioning portion.
[0015] In the heat exchange device, the heat exchang-
er includes a plurality of plates which are stacked, the
plates includes a plurality of first plates, a plurality of sec-
ond plates, and a third plate, the plates are stacked to
form the first flow passage and the second flow passage,
each of the first plates includes a first port and a second
port, each of the second plates also includes a first port
and a second port, the third plate includes a first partition
part and a second port, the first partition part is located
on the third plate at a position corresponding to the first
ports of the first plates and the second plates, the first
plates and the second plates are stacked to allow the
first ports of the first plates and the first ports of the second
plates to be aligned to form a first channel; and the first
plates, the second plates and the third plate are stacked
to allow the second ports of the first plates, the second
ports of the second plates and the second port of the
third plate to be aligned to form a second channel; the
first channel and the second channel are a part of the
first flow passage, the first channel is partitioned into at
least two sub-channels by the first partition part, and each
of the sub-channels of the first channel is in communica-
tion with an adjacent sub-channel of the first channel via
the second channel; the first flow passage is divided into
at least two heat exchange sections by the third plate,
and flow directions of fluid in adjacent heat exchange
sections are opposite to each other.
[0016] In the heat exchange device, the plates further
include at least one fourth plate, the fourth plate is further
away from the mounting plate than the third plate, the
fourth plate includes a first port and a second partition
part, the second partition part is located on the fourth
plate at a position corresponding to the second ports of
the first plates, the second ports of the second plates and
the second port of the third plate; the first plates, the
second plates and the fourth plate are stacked to allow
the first ports of the first plates, the first ports of the second
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plates, and the first port of the fourth plate to be aligned
to form a first channel; the first plates, the second plates
and the third plate are stacked to allow the second ports
of the first plates, the second ports of the second plates,
and the second port of the third plate to be aligned to
form a second channel; the first channel is partitioned
into at least two sub-channels by the first partition part,
and the second channel is divided into at least two sub-
channels by the second partition part, and each of the
sub-channels of the first channel is in communication with
an adjacent sub-channel of the first channel through the
second channel, and each of the sub-channels of the
second channel is in communication with an adjacent
sub-channel of the second channel through the first chan-
nel, the first flow passage is divided into a plurality of heat
exchange sections by the third plate and the fourth plate,
and flow directions of fluid in adjacent heat exchange
sections are opposite to each other.
[0017] In the heat exchange device, the heat exchange
device is provided with a first through hole, a second
through hole, a third through hole and a fourth through
hole, the first through hole and the second through hole
are in communication with the second flow passage, and
the third through hole and the fourth through hole are in
communication with the first flow passage, and the fourth
through hole is located in the mounting plate, the fourth
through hole is the communication hole in communica-
tion with the groove, and the third through hole is located
in the bottom plate, and the at least two heat exchange
sections include a first heat exchange section and a sec-
ond heat exchange section divided by the third plate, the
third through hole is in communication with the sub-chan-
nel, away from the mounting plate, of the first channel,
and the fourth through hole is in communication with the
third through hole via the groove, the sub-channel of the
first channel which is close to the mounting plate, the
second channel, and the sub-channel of the first channel
which is away from the mounting plate.
[0018] In the heat exchange device, the heat exchange
device is provided with a first through hole, a second
through hole, a third through hole and a fourth through
hole; the first through hole and the second through hole
are in communication with the second flow passage, and
the third through hole and the fourth through hole are in
communication with the first flow passage, the fourth
through hole is located in the mounting plate, and the
communication hole in communication with the groove
is the fourth through hole, and the third through hole is
located in the bottom plate, and the plurality of heat ex-
change sections includes a first heat exchange section,
a second heat exchange section and a third heat ex-
change section which are divided by the third plate and
the fourth plate, and the third through hole is in commu-
nication with the sub-channel, away from the mounting
plate, of the second channel; and the fourth through hole
is in communication with the third through hole via the
groove, the sub-channel of the first channel which is close
to the mounting plate, the sub-channel of the second

channel which is close to the mounting plate, the sub-
channel of the first channel which is away from the mount-
ing plate, and the sub-channel of the second channel
which is away from the mounting plate.
[0019] In the heat exchange device, the heat exchange
device is provided with a first through hole, a second
through hole, a third through hole and a fourth through
hole; the first through hole and the second through hole
are in communication with the second flow passage, and
the third through hole and the fourth through hole are in
communication with the first flow passage, the third
through hole and the fourth through hole are located in
the mounting plate, and the fourth through hole is the
communication hole in communication with the groove,
and the heat exchanger further includes a first connection
pipe in communication with the first through hole, a sec-
ond connection pipe in communication with the second
through hole, a third connection pipe in communication
with the third through hole, and a fourth connection pipe
in communication with the fourth through hole; the third
connection pipe has an outer diameter smaller than an
inner diameter of the second channel, and one end of
the third connection pipe extends into the sub-channel,
away from the mounting plate, of the second channel;
the second partition part of the fourth plate has an open-
ing, the third connection pipe passes through the opening
of the second partition part, and a pipe wall of the third
connection pipe is fixed to the opening of the second
partition part in a sealed manner.
[0020] In the heat exchange device, the back side of
the mounting plate is further provided with at least two
positioning protrusions which protrude from the back side
of the mounting plate by a certain height, the end plate
is provided with positioning holes corresponding to the
positioning protrusions respectively, and the positioning
protrusions are fitted with the positioning holes respec-
tively; the valve assembly further includes a coil assem-
bly, and an outer side wall of the protruding portion is
provided with a threaded fixing portion configured to fix
the coil assembly.
[0021] In the heat exchange device, the heat exchang-
er is an evaporator, the first flow passage is configured
to allow circulation of a refrigerant, and the second flow
passage is configured to allow circulation of a coolant.
The heat exchange device is provided with a first through
hole, a second through hole, a third through hole and a
fourth through hole; the first through hole and the second
through hole are in communication with the second flow
passage, and the third through hole and the fourth
through hole are in communication with the first flow pas-
sage, and the fourth through hole is the communication
hole in communication with the groove; the heat ex-
changer further includes a first connection pipe in com-
munication with the first through hole, a second connec-
tion pipe in communication with the second through hole,
a third connection pipe in communication with the third
through hole, and a fourth connection pipe in communi-
cation with the fourth through hole; the first connection
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pipe is a coolant outlet pipe, and the second connection
pipe is a coolant inlet pipe; the fourth connection pipe is
a refrigerant inlet pipe and the third connection pipe is a
refrigerant outlet pipe, and the fourth through hole has
an inner diameter smaller than an inner diameter of the
third through hole.
[0022] In the present application, the heat exchanger
is integrated with the function of a control valve, a part
of the mounting plate has the function of a valve body,
thus, no connection components are required, the struc-
ture is simple and compact, has a reliable performance,
a high anti-vibration performance and a low using cost,
and is easy to install, and further, the vapor-liquid strat-
ification phenomenon can be effectively inhibited, which
facilitates superheat control of the system and can im-
prove the overall performance of the system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Figure 1 is a schematic perspective view of an em-
bodiment of a heat exchange device according to
the present application.

Figure 2 is a schematic perspective view of a mount-
ing plate of the heat exchange device shown in Fig-
ure 1.

Figure 3 is a schematic sectional view of the mount-
ing plate shown in Figure 2.

Figure 4 is a schematic perspective view of an end
plate of the heat exchange device shown in Figure 1.

Figure 5 is a schematic perspective view of the cor-
respondence relationship between the end plate and
the mounting plate of the heat exchange device
shown in Figure 1 in installation.

Figure 6 is a schematic sectional view of the heat
exchange device shown in Figure 1.

Figure 7 is a partially enlarged schematic view of
Figure 6.

Figure 8 is a schematic perspective view of an end
plate and a mounting plate of a heat exchange device
according to another embodiment of the present ap-
plication.

Figure 9 is a partially schematic perspective section-
al view of a heat exchange device according to still
another embodiment of the present application.

Figure 10 is a schematic perspective view of the
mounting plate of the heat exchange device shown
in Figure 9.

Figure 11 is a partially schematic perspective sec-
tional view of the heat exchange device according
to still another embodiment of the present applica-
tion.

Figure 12 is a partially schematic perspective sec-
tional view of the heat exchange device according
to still another embodiment of the present applica-
tion.

DETAILED DESCRIPTION

[0024] Embodiments of the present application are de-
scribed hereinafter with reference to the drawings.
[0025] Figures 1 to 7 show a heat exchange device
according to an embodiment of the present application.
As shown, the heat exchange device includes a heat ex-
changer 10, a valve assembly, and a mounting plate 3
configured to fix the heat exchange device. The valve
assembly includes a valve core assembly 22 and a coil
assembly 21. Further, the mounting plate 3 is also fixedly
mounted to the heat exchanger 10, the coil assembly 21
and the valve core assembly 22.
[0026] The heat exchanger 10 may be used as an
evaporator. The heat exchanger 10 includes a second
flow passage configured to allow flow of a coolant, and
a first flow passage configured to allow flow of a refrig-
erant. The first flow passage includes a refrigerant inlet
and a refrigerant outlet, and the second flow passage
includes a coolant inlet and a coolant outlet. The coolant
inlet may be connected to a second connection pipe 4,
the coolant outlet may be connected to a first connection
pipe 1, the refrigerant outlet may be connected to a third
connection pipe 5, and the refrigerant inlet may be directly
connected to an outlet of the valve core assembly 22.
[0027] The heat exchanger 10 further includes a heat
exchanger core, and an end plate 6 and a bottom plate
7 respectively located at two ends of the heat exchanger
core. The heat exchanger core includes multiple first
plates and multiple second plates which are stacked al-
ternately, and each of the first plates and its adjacent
second plates at two sides of this first plate form a first
passage and a second passage respectively. The first
plate and the adjacent second plate at one side of the
first plate form the first passage, and the first plate and
the adjacent second plate at the other side of the first
plate form the second passage. The first passage is a
part of the first flow passage and the second passage is
a part of the second flow passage. In this embodiment,
the first plates and the second plates are all embodied
as the plates 8 having the same shapes and structures.
When stacking the plates, the first plate is rotated by 180
degrees with respect to the second plate and then be
stacked. By using the plates 8 having the same shapes
and structures, only one pair of moulds are needed for
manufacturing the plates, thus, the manufacturing proc-
ess is simple, has less processing steps, and may have
a reduced cost.
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[0028] The refrigerant inlet and the refrigerant outlet
may be arranged on the same side or different sides of
the heat exchanger 10, and the coolant inlet and the cool-
ant outlet may be provided on the same side or different
sides of the heat exchanger 10. The first connection pipe
1, the second connection pipe 4, and the third connection
pipe 5 may each be an aluminum alloy tube and may be
connected to the heat exchanger 10 by brazing. Alterna-
tively, the three connection pipes may also be partially
or all fixedly connected to the mounting plate 3 by brazing
and then connected to the heat exchanger 10 through
the mounting plate 3.
[0029] In an embodiment, the heat exchanger 10 is a
plate-type heat exchanger, and may also be a plate-fin
type heat exchanger, and other types of heat exchangers
are applicable as well. As shown in Figures 2 and 3, the
mounting plate 3 may be formed of a metal sheet through
processes including stamping and machining, or may al-
so be formed of a metal sheet by die casting. The metal
sheet may embody an aluminum alloy material. The
mounting plate 3 includes a fitting portion and multiple
mounting structures 36 located outside the fitting portion.
In mounting directions extending through the mounting
structures 36, the mounting structures 36 are completely
exposed outside the heat exchanger 10, and the mount-
ing structures 36 does not interfere with the heat ex-
changer core. With this arrangement, when screws (not
shown) are fitted into the mounting structures 36 to install
and fix the heat exchange device, the heat exchanger 10
will not be touched. This design, in one aspect, reduces
the cost and installation difficulty of the heat exchange
device, and, in another aspect, reduces the probability
of damage to the heat exchanger 10 in installation.
[0030] It should be noted here that the shape and struc-
ture of the mounting plate 3 and the specific position and
the number of mounting structures 36 may be provided
in accordance with the specific mounting position of the
heat exchange device.
[0031] The fitting portion includes a first through hole
353 configured to fixedly install the first connection pipe
1, a second through hole 352 configured to fixedly install
the second connection pipe 4, a third through hole 351
configured to fixedly install the third connection pipe 5, a
fourth through hole 34 configured to fixedly install the
fourth connection pipe 9, and a protruding portion 32 con-
figured to fixedly install the coil assembly 21 and the valve
core assembly 22. The first through hole 353 and the
second through hole 352 are in communication with the
second flow passage of the heat exchanger 10, and the
third through hole 351 is in communication with the first
flow passage of the heat exchanger 10. In this embodi-
ment, the first through hole 353 and the second through
hole 352 are in communication with the coolant outlet
and the coolant inlet of the heat exchanger 10 respec-
tively, and the third through hole 351 is in communication
with the refrigerant outlet of the heat exchanger 10.
[0032] The first through hole 353 and the coolant outlet
are both rounded and are arranged non-coaxially. The

first through hole 353 has an inner diameter greater than
an inner diameter of the coolant outlet to form a step, to
facilitate butting the first through hole 353 with one end
of the first connection pipe 1 and positioning the first con-
nection pipe 1, to facilitate the installation of the first con-
nection pipe 1. The second through hole 352 and the
coolant outlet are both rounded and are arranged non-
coaxially. The second through hole 352 has an inner di-
ameter greater than an inner diameter of the coolant out-
let to form a step, to facilitate butting the second through
hole 352 with one end of the second connection pipe 4
and positioning the second connection pipe 4, to facilitate
the installation of the second connection pipe 4. Similarly,
the third through hole 351 and the refrigerant outlet are
both rounded and are arranged non-coaxially. The third
through hole 351 has an inner diameter greater than an
inner diameter of the refrigerant outlet to form a step, to
facilitate butting the third through hole 351 with one end
of the third connection pipe 5 and positioning the third
connection pipe 5, to facilitate the installation of the third
connection pipe 5.
[0033] The protruding portion 32 protrudes from a plate
plane of the mounting plate 3 by a certain height. The
mounting plate 3 is provided with a mounting hole at the
position where the protruding portion 32 is located, and
the mounting hole extends through the protruding portion
32 and the mounting plate 3. The mounting hole includes
a valve core receiving cavity 33, and a major part of the
valve core receiving cavity 33 is located in the protruding
portion 32. The valve core receiving cavity 33 includes,
sequentially from bottom to top, a first cavity 331, a sec-
ond cavity 332 and a third cavity 333, and inner diameters
of the first cavity 331, the second cavity 332 and the third
cavity 333 are sequentially increased. An inner wall of
the first cavity 331 of the protruding portion 32 is provided
with a threaded connecting portion 321 for fixing the valve
core assembly 22, and a stepped portion is formed be-
tween the second cavity 332 and the first cavity 331 and
is configured to receive a sealing ring, and by arranging
the sealing ring, the sealing performance of the valve
core assembly 22 fixed in the valve core receiving cavity
33 is increased.
[0034] An outer side wall of the protruding portion 32
is further provided with a threaded fixing portion 322 for
fixing the coil assembly 21, and the coil assembly 21 is
fixedly mounted to the mounting plate 3 by the threaded
fixing portion 322. Of course, the threaded fixing portion
322 may be provided directly in the plate plane of the
mounting plate 3, and may also be provided in the valve
core assembly. In this embodiment, by providing the
threaded fixing portion 322 in the protruding portion 32,
the mounting stability of the coil assembly can be im-
proved.
[0035] Here, a side, having the protruding portion 32,
of the mounting plate 3 is defined as a front side of the
mounting plate 3, and a side, in contact with the heat
exchanger, of the mounting plate 3 is defined as a reverse
side of the mounting plate 3. A groove 31 is further pro-
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vided in the reverse side of the mounting plate 3, and the
groove 31 communicates the fourth through hole 34 with
the valve core receiving cavity 33, and the fourth through
hole 34 may be in communication with the valve core
receiving cavity through the groove 31.
[0036] Multiple positioning protrusions 37 may be pro-
vided on the reverse side of the mounting plate 3, and
the multiple positioning protrusions 37 protrude from the
reverse side of the mounting plate 3 by a certain height.
The positioning and mounting of the mounting plate 3 to
the heat exchanger 10 can be facilitated by the position-
ing protrusions 37.
[0037] As shown in Figure 4, the end plate 6 includes
a third port 63, a fourth port 62, a first port 61 and a second
port 64 located at four corners of the end plate 6, respec-
tively. A hollow positioning portion 65 is formed at an
outer peripheral side of the second port 64 and protrudes
from a plate plane of the end plate 6 by a certain height.
The positioning portion 65 has an inner diameter smaller
than or equal to the inner diameter of the second port 64,
and the positioning portion 65 may be a punched hole
structure formed by punching.
[0038] The end plate 6 may further be provided with
positioning holes 66 corresponding to the positioning pro-
trusions 37 respectively. The heat exchanger and the
mounting plate can be quickly positioned during installa-
tion by the fitting of the positioning protrusions 37 and
the positioning holes 66 respectively, thus facilitating the
installation, and also improving the installation accuracy
and the yield of the heat exchange device.
[0039] The third port 63 corresponds to the first through
hole 353, the fourth port 62 corresponds to the second
through hole 352, the first port 61 corresponds to the third
through hole 351, and the second port 64 corresponds
to the valve core receiving cavity 33. The projection of
the second port 64 on the mounting plate 3 partially co-
incides with or completely coincides with the projection
of the valve core receiving cavity 33 on the mounting
plate 3. In addition, the valve core receiving cavity 33 has
an inner diameter greater than or equal to the inner di-
ameter of the second port 64, and a part of the valve core
assembly 22 can extend into the positioning portion 65
by passing through the valve core receiving cavity 33. In
addition, the direction in which the positioning portion 65
protrudes from the plate plane of the end plate 6 is op-
posite to the direction in which the protruding portion 32
protrudes from the front side of the mounting plate 3.
[0040] Of course, the direction in which the positioning
portion 65 protrudes from the plate plane of the end plate
6 may also be the same as the direction in which the
protruding portion 32 protrudes from the front side of the
mounting plate 3. In this case, the height of the positioning
portion 65 should be less than the depth of the groove
31. The arrangement of the positioning portion 65 ac-
cording to this embodiment can reduce the thickness of
the mounting plate 3 in one aspect, and can further re-
duce the distance between the outlet of the valve core
assembly 22 and the heat exchanger 10 in another as-

pect, thereby improving the heat transfer performance of
the heat exchanger.
[0041] As shown in Figures 6 and 7, the valve core
assembly 22 includes a valve seat 220 which includes a
first part 225 and a second part 221. The second part
221 is provided with a throttling orifice. An outer wall of
the first part 225 is provided with an external screw thread
corresponding to the threaded connecting portion 321.
The first part 225 can be fixed to the protruding portion
32 in a sealed manner by a first sealing ring 226 and the
screw threads, and a portion of the second part 221 may
be connected to the positioning portion 65 in a sealed
manner by a second sealing ring 223. The second part
221 is provided with a valve core inlet passage 222 and
a valve core outlet passage 224, and a throttling orifice
is provided between the valve core inlet passage 222
and the valve core outlet passage 224, and the valve
core inlet passage 222 can be in communication with the
valve core outlet passage 224 through the throttling ori-
fice. The valve core assembly may control the degree of
opening of the throttling hole by moving a valve needle
toward or away from the throttling hole. Moreover, the
second part 221 has an outer diameter smaller than the
inner diameter of the valve core receiving cavity 33, and
the second part 221 is not in contact with the inner wall
of the valve core receiving cavity 33. The valve core inlet
passage 222 may have multiple inlets, and it can be con-
figured in such manner that when at least a part of the
valve core inlet passage 222 is toward the groove 31,
the valve core inlet passage 222 can be in communication
with the groove 31 through a space between a portion of
an inner wall, at a position where the valve core receiving
cavity 33 is located, of the mounting plate 3 and the sec-
ond part 221, thus facilitating the refrigerant’s flowing into
the valve core inlet passage 222 from the valve core re-
ceiving cavity 33.
[0042] A lower end of the second part 221 extends into
the positioning portion 65 and is sealed by the second
sealing ring 223, and the valve core outlet passage 224
can be in direct communication with the first flow passage
of the heat exchanger 10. At least a part of the valve core
inlet passage 222 is located in the valve core receiving
cavity 33 above the positioning portion 65, and the groove
31 can be in communication with the valve core inlet pas-
sage 222 through the space between the portion of the
inner wall, at the position where the valve core receiving
cavity 33 is located, of the mounting plate 3 and the sec-
ond part 221.
[0043] Alternatively, the positioning portion 65 may not
be provided, and in this case, the second part 221 has
an outer diameter greater than the inner diameter of the
second port 64 and an outlet of the valve core outlet pas-
sage 224 has an inner diameter smaller than or equal to
the inner diameter of the second port 64, to allow the
second part 221 to be pressed against the end plate 6.
In this embodiment, by providing the positioning portion
65, the sealing performance between the second part
221 and the positioning portion 65 can be improved to
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prevent the internal leakage.
[0044] In this way, the refrigerant, after entering from
the second port 64, flows through the groove 31 to the
valve core inlet passage 222, and the refrigerant, after
being throttled by the valve assembly, flows directly into
the heat exchanger 10 through the valve core outlet pas-
sage 224, which can greatly reduce the flow route of the
refrigerant, thereby reducing the gas-liquid separation
phenomenon during the flow process, improving the heat
transfer performance of the heat exchanger, controlling
the superheat degree better, and also improving the vi-
bration resistance of the heat exchange device.
[0045] In assembling, the plates 8, the end plate 6, the
bottom plate 7, the mounting plate, the first connection
pipe 1, the second connection pipe 4 and the third con-
nection pipe 5 are welded together by brazing. Before
the welding, the plates 8, the end plate 6, the bottom
plate 7, the mounting plate, the first connection pipe 1,
the second connection pipe 4 and the third connection
pipe 5 are assembled and are pressed tightly to be fixed
by a specialized fixture. Then, the plates 8, the end plate
6, the bottom plate 7, the mounting plate, the first con-
nection pipe 1, the second connection pipe 4 and the
third connection pipe 5, which are pressed and fixed, are
placed in a furnace for welding. The welding can be a
vacuum brazing performed in a vacuum furnace or nitro-
gen protection welding performed in a tunnel furnace.
After the welding is completed, the valve core assembly
22 and the coil assembly 21 are sequentially mounted
on the protruding portion 32 of the mounting plate.
[0046] Figure 8 shows another embodiment of the
present application. In this embodiment, the mounting
plate includes a first mounting plate 301 and a second
mounting plate 302. The structure of the first mounting
plate 301 is same as or similar to the structure of the
mounting plate 3 in the above embodiment. A front side
of the first mounting plate 301 is provided with a protrud-
ing portion 3201, and the protruding portion 3201 is
formed with a valve core receiving cavity 3301 extending
through the first mounting plate 301, and a back side of
the first mounting plate 301 is also provided with a groove
311. The second mounting plate 302 cooperates with the
first mounting plate 301 and is provided with a positioning
portion 3302 for cooperating with the valve core receiving
cavity 331. A direction in which the positioning portion
3302 protrudes from the second mounting plate 302 is
opposite to a direction in which the protruding portion
3201 protrudes from the first mounting plate 301. The
structure and function of the positioning portion 3302 are
same as or similar to the structure and function of the
positioning portion 65 in the above-described embodi-
ment, and in this embodiment, it is not required to provide
the positioning portion 65 in the end plate 6. The first part
225 of the valve seat 220 is fixed to the protruding portion
3201 in a sealed manner, and the second part 221 of the
valve seat 220 is fixed to the positioning portion 332 in a
sealed manner.
[0047] The first mounting plate 301 and the second

mounting plate 302 may be connected together by weld-
ing or the like. This embodiment has a simple structure,
is easy to install, and is stable.
[0048] Other structures and functions of this embodi-
ment are same as or similar to those of the above em-
bodiments, and will not be described here again.
[0049] Figures 9 to 10 show still another embodiment.
As compared with the first embodiment, in this embodi-
ment, it is not necessary to provide the positioning portion
65 in the end plate 6, and a positioning portion 131b is
further provided on a back side of the mounting plate 3,
and a penetration hole 131d in communication with the
valve core receiving cavity 33 of the protruding portion
32 is provided in the positioning portion 131b. The func-
tion and effect of the positioning portion 131b are the
same as those of the positioning portion 65.
[0050] The valve core assembly 22 is assembled and
fixed to the protruding portion 32, and the positioning
portion 131b includes a protruding segment 131b2 and
an isolation segment 131b1. The protruding segment
131b2 of the positioning portion 131b is located between
the end plate 6 and the bottom plate 7. The protruding
segment 131b2 has an outer diameter smaller than the
inner diameter of the second port 64, and an end of the
protruding segment 131b2 can pass through the second
port 64. The isolation segment 131b1 of the positioning
portion 131b is located outside the heat exchanger core
and between the end plate 6 and the mounting plate, and
is close to the groove 31. A first opening 131c is formed
between the isolation segment 131b1 and the protruding
portion, and the groove 31 is in communication with the
valve core receiving cavity 33 through the first opening
131c. In this way, the path of the refrigerant entering the
first passage can be shortened, which avoids the gas-
liquid separation of the refrigerant in a long pipeline after
the refrigerant passes through the valve assembly. The
isolation segment 131b1 is fixed to the end plate 6 in a
sealed manner, and the isolation segment 131b1 isolates
the groove 31 from the first flow passage, to prevent the
groove 31 from being in communication with the first flow
passage, and to prevent the refrigerant from directly en-
tering the first flow passage without passing through the
valve assembly.
[0051] In this embodiment, the heat exchanger is a
multi-path heat exchanger. For more clearly understand-
ing the internal structure of the heat exchanger core, ref-
erence may be made to Figures 9 and 10, Figure 9 is a
partially schematic perspective sectional view of a heat
exchanger 100, and Figure 10 is a schematic sectional
view of the mounting plate. The heat exchanger core 11
includes multiple stacked plates, and the plates include
multiple first plates 111, multiple second plates 112 and
at least one third plate 113. The first plates 111 and the
second plates 112 are stacked to form first passages and
second passages, and except for the two outermost
plates, most of the plates each have the first passage
and the second passage at two sides respectively, for
example, one first plate and one of two second plates
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adjacent to the first plate forms a first passage, and the
first plate and the other one of the two second plates
adjacent to the first plate forms a second passage, and
the first passage and the second passage are not in com-
munication with each other.
[0052] Each of the first plates 111 and the second
plates 112 includes a first port 23, a second port 24, a
third port (not shown) and a fourth port (not shown). The
first ports 23 in the plates are aligned to form a first chan-
nel 231, the second ports 24 in the plates are aligned to
form a second channel 241, the third ports in the plates
are aligned to form a third channel (not shown), and the
fourth ports in the plates are aligned to form a fourth chan-
nel (not shown). In the heat exchanger core, the first
channel and the second channel are in communication
with the first passage, and the third channel and the fourth
channel are in communication with the second passage.
[0053] Referring to Figure 11, the third plate 113 in-
cludes a first partition part 19a and a second port 24. The
second port 24 of the third plate 113, the second ports
24 of the first plates 111 and the second ports 24 of the
second plates 112 are aligned to form the second chan-
nel, and the position of the first partition part 19a on the
third plate 113 is corresponding to the first ports 23 of
the first plates 111 and the first ports 23 of the second
plates 112. The first channel 231 of the heat exchanger
core 11 is partitioned by the first partition part 19a into at
least two sub-channels 231a and 231b, and the first pas-
sage is divided into at least two heat exchange sections
by the third plate 113, and the heat exchange sections
include a first heat exchange section 101 and a second
heat exchange section 102. As indicated by the arrows
in the drawing, the flowing direction of fluid in the first
heat exchange section 101 is opposite to the flowing di-
rection of fluid in the second heat exchange section 102,
and each of the sub-channels of the first channel is in
communication with its adjacent sub-channel via the sec-
ond channel.
[0054] In addition, when the refrigerant enters the heat
exchanger core, the refrigerant is mostly liquid and the
liquid has a density much greater than the gas. In order
to prevent the volume of the refrigerant from rapidly ex-
panding and the flow rate from rapidly increasing after
the refrigerant is vaporized, the distance between the
protruding segment 131b2 and the third plate is set to be
small, which can reduce the flow rate of the gas and
achieve a better heat transfer effect.
[0055] The heat exchanger core 11 may further include
at least one fourth plate 114, the most part of the structure
of the fourth plate 114 may refer to the first plate 111 and
the second plate 112, and the fourth plate 114 further
includes a second partition part 19b and a first port 23.
The first port 23 of the fourth plate 114, the first ports 23
of the first plates 111 and the first ports 23 of the second
plates 112 are aligned to form the first channel. The sec-
ond channel 241 of the heat exchanger core 11 is parti-
tioned by the second partition part 19b of the fourth plate
114 to form at least two sub-channels 241a, 241b. The

third plate 113 and the fourth plate 114 are each located
at a central part of the heat exchanger core, or in other
words, are arranged to be spaced apart from the end
plate or the bottom plate by a certain distance, and the
third plate 113 and the fourth plate 114 divide the first
passage into three heat exchange sections including a
firs heat exchange section 101, a second heat exchange
section 102 and a third heat exchange section 103. The
second heat exchange section 102 is located between
the third plate 113 and the fourth plate 114. As indicated
by the arrows in the drawing, the flowing direction of fluid
in the first heat exchange section 101 is opposite to the
flowing direction of fluid in the second heat exchange
section 102, and the flowing direction of fluid in the sec-
ond heat exchange section 102 is opposite to the flowing
direction of fluid in the third heat exchange section 103.
Each of the sub-channels of the first channel is in com-
munication with its adjacent sub-channel of the first chan-
nel via the second channel, and each of the sub-channels
of the second channel is in communication with its adja-
cent sub-channel of the second channel via the first chan-
nel. By additionally providing the third plate and the fourth
plate in the heat exchanger core, the first passage is di-
vided into at least three heat exchange sections, thus in
a case that the heat exchange device has a small struc-
ture, the flowing path of the fluid is effectively lengthened,
to ensure that the superheat degree of the refrigerant at
the outlet of the heat exchange device can meet certain
requirements, to allow the heat exchange device to have
a great heat transfer performance.
[0056] The second partition part 19b of the fourth plate
114 is further provided with a mounting hole 191, and
one end of the third connection pipe 5 extends into the
sub-channel 110 of the second channel, which is further
away from the mounting plate 13 with respect to other
sub-channel of the second channel. The third connection
pipe 5 and the second partition part 19b are fixed in a
sealed manner, to allow a second connecting port of the
third connection pipe 5 to be in communication with the
mounting hole 191 of the second partition part. The third
connection pipe 5 and the second partition part 19b may
be fixed by welding or other manners, to isolate the fluid
in the third connection pipe 5 from the sub-channel of the
second channel, which is adjacent to the mounting plate
with respect to other sub-channel of the second channel.
This arrangement allows the third connection pipe and
the fourth connection pipe to be on the same side and to
be secured by the same pressing block.
[0057] Of course, the third connection pipe 5 may also
be provided on the bottom plate 7 as shown in Figure 12,
and in this case, it is not necessary to extend one end of
the third connection pipe 5 into the second channel.
[0058] The heat exchanger may also include the third
plate 113 as shown in Figure 11, and in this case, the
heat exchanger is a two-path heat exchanger.
[0059] Other structures and features of this embodi-
ment are same as or similar to those of the above-de-
scribed embodiments, which will not be described here
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anymore.
[0060] The above embodiments are only intended to
illustrate the present application, rather than limiting the
technical solutions described in the present application.
Although the present application has been described in
detail in this disclosure with reference to the above em-
bodiments, it will be understood by the person skilled in
the art that, modifications or equivalent substitutions may
be made to the present application by the person skilled
in the art, and any technical solution and modifications
thereof without departing from the spirit and scope of the
present application are deemed to fall into the scope of
the claims of the present application.

Claims

1. A heat exchange device, comprising:

a heat exchanger; and
a mounting plate configured to fix the heat ex-
change device, wherein,
the heat exchanger comprises a first flow pas-
sage and a second flow passage which are not
in communication with each other, a front side
of the mounting plate comprises a fitting portion,
and the mounting plate comprises a communi-
cation hole, a protruding portion and a mounting
hole which are all located at a position where
the fitting portion is located, the protruding por-
tion protrudes outwards from the front side of
the mounting plate, and the mounting hole ex-
tends through the protruding portion and the
mounting plate, the mounting plate defines a
valve core receiving cavity at the protruding por-
tion, and the valve core receiving cavity is a part
of the mounting hole; a back side of the mounting
plate is further provided with a groove, and the
valve core receiving cavity is in communication
with the communication hole via the groove;
the heat exchange device is further provided
with a positioning portion, and the positioning
portion extends into the first flow passage, and
the mounting plate is fixed to the heat exchanger
in a sealed manner, the mounting hole is in com-
munication with the first flow passage, and the
communication hole is in communication with
the first flow passage via the groove and the
mounting hole.

2. The heat exchange device according to claim 1,
wherein the heat exchanger comprises a heat ex-
changer core, and an end plate and a bottom plate
respectively located at two ends of the heat exchang-
er core, the end plate is provided with a port, and the
positioning portion is provided at an outer peripheral
side of the port and protrudes from a plate plane of
the end plate by a certain height, the positioning por-

tion is a hollow structure, and the hollow structure of
the positioning portion has an inner diameter smaller
than or equal to an inner diameter of the port, and
the port is toward the mounting hole and is in com-
munication with the mounting hole.

3. The heat exchange device according to claim 2,
wherein a direction in which the positioning portion
protrudes from the plate plane of the end plate is
opposite to a direction in which the protruding portion
protrudes from the front side of the mounting plate,
the valve core receiving cavity comprises a first cav-
ity, a second cavity and a third cavity sequentially
from bottom to top, and inner diameters of the first
cavity, the second cavity and the third cavity are se-
quentially increased; an inner wall of the first cavity
is provided with a threaded connecting portion, and
the first valve core receiving cavity has an inner di-
ameter greater than or equal to the inner diameter
of the port, and a projection of the port on the mount-
ing plate partially coincides with or completely coin-
cides with a projection of the valve core receiving
cavity on the mounting plate.

4. The heat exchange device according to claim 1,
wherein the heat exchanger comprises a heat ex-
changer core, and an end plate and a bottom plate
respectively located at two ends of the heat exchang-
er core, the end plate is provided with a port, and the
mounting plate comprises a first mounting plate and
a second mounting plate, the second mounting plate
is closer to the heat exchanger than the first mounting
plate, the protruding portion is formed on a front side
of the first mounting plate, the groove is formed in a
back side of the first mounting plate, and the com-
munication hole extends through the first mounting
plate, the positioning portion is arranged on the sec-
ond mounting plate and is configured to cooperate
with the valve core receiving cavity; a direction in
which the positioning portion protrudes from the sec-
ond mounting plate is opposite to a direction in which
the protruding portion protrudes from the first mount-
ing plate, the mounting hole extends though the pro-
truding portion, the first mounting plate, the second
mounting plate and the positioning portion, and the
first mounting plate cooperates with the second
mounting plate and is mounted to the second mount-
ing plate in a sealed manner.

5. The heat exchange device according to claim 1,
wherein the heat exchanger comprises a heat ex-
changer core, and an end plate and a bottom plate
respectively located at two ends of the heat exchang-
er core, the end plate is provided with a port, the
positioning portion is arranged on a back side of the
mounting plate, the positioning portion is opposite to
the protruding portion, and the mounting hole ex-
tends through the protruding portion and the posi-
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tioning portion, the positioning portion comprises a
protruding segment and an isolation segment, the
protruding segment of the positioning portion is lo-
cated between the end plate and the bottom plate,
the protruding segment has an outer diameter small-
er than an inner diameter of the port, and an end of
the protruding segment passes through the port; the
isolation segment of the positioning portion is located
outside the heat exchanger core, the isolation seg-
ment is located between the end plate and the
mounting plate, and the isolation segment is close
to the groove, and a first opening is formed between
the isolation segment and the protruding portion, and
the groove is in communication with the mounting
hole through the first opening.

6. The heat exchange device according to any one of
claims 2 to 5, wherein the heat exchange device fur-
ther comprises a valve assembly, the valve assem-
bly comprises a valve seat, and the valve seat com-
prises a first part and a second part which are re-
spectively upper and lower portions, and a portion
of the first part is fixed to the valve core receiving
cavity in a sealed manner, and the second part is
fixed to the positioning portion in a sealed manner,
the second part comprises a valve core inlet pas-
sage, a valve core outlet passage, and a throttling
orifice, and the throttling orifice is provided between
the valve core inlet passage and the valve core outlet
passage, a dimension of a flow passage of the throt-
tling orifice is adjustable, and the valve core inlet
passage is in communication with the valve core out-
let passage through the throttling orifice; and
the valve core inlet passage is in communication with
the groove, and the valve core outlet passage is in
communication with the first flow passage.

7. The heat exchange device according to claim 6,
wherein an outer diameter of the second part is
smaller than an outer diameter of the first part and
smaller than an inner diameter of the valve core re-
ceiving cavity, the second part is not in contact with
an inner wall of the valve core receiving cavity, and
the communication hole is in communication with the
valve core inlet passage through the groove and a
space between the second part and a portion of an
inner wall, at a position where the valve core receiv-
ing cavity is located, of the mounting plate.

8. The heat exchange device according to claim 7,
wherein a lower end of the second part extends into
the positioning portion, and the lower end of the sec-
ond part and a portion, corresponding to the posi-
tioning portion, of an inner wall of the mounting hole
are mounted in a sealed manner by a sealing ring,
and the valve core outlet passage is in direct com-
munication with the first flow passage of the heat
exchanger, and at least a part of the valve core inlet

passage is located in the valve core receiving cavity
above the positioning portion.

9. The heat exchange device according to any one of
claims 1 to 5, wherein the heat exchanger comprises
a plurality of plates which are stacked, the plates
comprise a plurality of first plates, a plurality of sec-
ond plates, and a third plate, the plates are stacked
to form the first flow passage and the second flow
passage, each of the first plates comprises a first
port and a second port, each of the second plates
also comprises a first port and a second port, the
third plate comprises a first partition part and a sec-
ond port, the first partition part is located on the third
plate at a position corresponding to the first ports of
the first plates and the second plates, the first plates
and the second plates are stacked to allow the first
ports of the first plates and the first ports of the sec-
ond plates to be aligned to form a first channel; and
the first plates, the second plates and the third plate
are stacked to allow the second ports of the first
plates, the second ports of the second plates and
the second port of the third plate to be aligned to
form a second channel; the first channel and the sec-
ond channel are a part of the first flow passage, the
first channel is partitioned into at least two sub-chan-
nels by the first partition part, and each of the sub-
channels of the first channel is in communication with
an adjacent sub-channel of the first channel via the
second channel; the first flow passage is divided into
at least two heat exchange sections by the third plate,
and flow directions of fluid in adjacent heat exchange
sections are opposite to each other.

10. The heat exchange device according to claim 9,
wherein the plates further comprise at least one
fourth plate, the fourth plate is further away from the
mounting plate than the third plate, the fourth plate
comprises a first port and a second partition part, the
second partition part is located on the fourth plate at
a position corresponding to the second ports of the
first plates, the second ports of the second plates
and the second port of the third plate; the first plates,
the second plates and the fourth plate are stacked
to allow the first ports of the first plates, the first ports
of the second plates, and the first port of the fourth
plate to be aligned to form a first channel; the first
plates, the second plates and the third plate are
stacked to allow the second ports of the first plates,
the second ports of the second plates, and the sec-
ond port of the third plate to be aligned to form a
second channel; the first channel is partitioned into
at least two sub-channels by the first partition part,
and the second channel is divided into at least two
sub-channels by the second partition part, and each
of the sub-channels of the first channel is in commu-
nication with an adjacent sub-channel of the first
channel through the second channel, and each of
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the sub-channels of the second channel is in com-
munication with an adjacent sub-channel of the sec-
ond channel through the first channel, the first flow
passage is divided into a plurality of heat exchange
sections by the third plate and the fourth plate, and
flow directions of fluid in adjacent heat exchange
sections are opposite to each other.

11. The heat exchange device according to claim 9,
wherein the heat exchange device is provided with
a first through hole, a second through hole, a third
through hole and a fourth through hole, the first
through hole and the second through hole are in com-
munication with the second flow passage, and the
third through hole and the fourth through hole are in
communication with the first flow passage, and the
fourth through hole is located in the mounting plate,
the fourth through hole is the communication hole in
communication with the groove, and the third
through hole is located in the bottom plate, and
the at least two heat exchange sections comprise a
first heat exchange section and a second heat ex-
change section divided by the third plate, the third
through hole is in communication with the sub-chan-
nel, away from the mounting plate, of the first chan-
nel, and the fourth through hole is in communication
with the third through hole via the groove, the sub-
channel of the first channel which is close to the
mounting plate, the second channel, and the sub-
channel of the first channel which is away from the
mounting plate.

12. The heat exchange device according to claim 10,
wherein the heat exchange device is provided with
a first through hole, a second through hole, a third
through hole and a fourth through hole; the first
through hole and the second through hole are in com-
munication with the second flow passage, and the
third through hole and the fourth through hole are in
communication with the first flow passage, the fourth
through hole is located in the mounting plate, and
the communication hole in communication with the
groove is the fourth through hole, and the third
through hole is located in the bottom plate, and
the plurality of heat exchange sections comprises a
first heat exchange section, a second heat exchange
section and a third heat exchange section which are
divided by the third plate and the fourth plate, and
the third through hole is in communication with the
sub-channel, away from the mounting plate, of the
second channel; and the fourth through hole is in
communication with the third through hole via the
groove, the sub-channel of the first channel which is
close to the mounting plate, the sub-channel of the
second channel which is close to the mounting plate,
the sub-channel of the first channel which is away
from the mounting plate, and the sub-channel of the
second channel which is away from the mounting

plate.

13. The heat exchange device according to claim 10,
wherein the heat exchange device is provided with
a first through hole, a second through hole, a third
through hole and a fourth through hole; the first
through hole and the second through hole are in com-
munication with the second flow passage, and the
third through hole and the fourth through hole are in
communication with the first flow passage, the third
through hole and the fourth through hole are located
in the mounting plate, and the fourth through hole is
the communication hole in communication with the
groove, and the heat exchanger further comprises a
first connection pipe in communication with the first
through hole, a second connection pipe in commu-
nication with the second through hole, a third con-
nection pipe in communication with the third through
hole, and a fourth connection pipe in communication
with the fourth through hole; the third connection pipe
has an outer diameter smaller than an inner diameter
of the second channel, and one end of the third con-
nection pipe extends into the sub-channel, away
from the mounting plate, of the second channel; the
second partition part of the fourth plate has an open-
ing, the third connection pipe passes through the
opening of the second partition part, and the third
connection pipe is fixed to the opening of the second
partition part in a sealed manner.

14. The heat exchange device according to any one of
claims 1 to 5, wherein the back side of the mounting
plate is further provided with at least two positioning
protrusions which protrude from the back side of the
mounting plate by a certain height, the end plate is
provided with positioning holes corresponding to the
positioning protrusions respectively, and the posi-
tioning protrusions are fitted with the positioning
holes respectively; the valve assembly further com-
prises a coil assembly, and an outer side wall of the
protruding portion is provided with a threaded fixing
portion configured to fix the coil assembly.

15. The heat exchange device according to any one of
the preceding claims, wherein the heat exchanger
is an evaporator, the first flow passage is configured
to allow circulation of a refrigerant, and the second
flow passage is configured to allow circulation of a
coolant; and
the heat exchange device is provided with a first
through hole, a second through hole, a third through
hole and a fourth through hole; the first through hole
and the second through hole are in communication
with the second flow passage, and the third through
hole and the fourth through hole are in communica-
tion with the first flow passage, and the fourth through
hole is the communication hole in communication
with the groove; the heat exchanger further compris-
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es a first connection pipe in communication with the
first through hole, a second connection pipe in com-
munication with the second through hole, a third con-
nection pipe in communication with the third through
hole, and a fourth connection pipe in communication
with the fourth through hole; the first connection pipe
is a coolant outlet pipe, and the second connection
pipe is a coolant inlet pipe; the fourth connection pipe
is a refrigerant inlet pipe and the third connection
pipe is a refrigerant outlet pipe, and the fourth
through hole has an inner diameter smaller than an
inner diameter of the third through hole.
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