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Description

[0001] This application claims the priority to Chinese
Patent Application No. 202010473025.9, titled "HEAT
EXCHANGER AND GAS-LIQUID SEPARATOR?", filed
with the China National Intellectual Property Administra-
tion on May 29, 2020, the entire disclosure of which is
incorporated herein by reference.

FIELD

[0002] The present application relates to a heat ex-
changer applied in a vehicle thermal management sys-
tem and a gas-liquid separator having the heat exchang-
er.

BACKGROUND

[0003] The heat exchanger includes a heat exchange
tube and a container, and a high-pressure refrigerant
flows through the inside of the heat exchange tube. There
is a low-pressure refrigerant circulation around the out-
side of the heat exchange tube, and the high-pressure
refrigerant releases some of its heat to the low-pressure
refrigerant. In order to keep the low pressure refrigerant,
the low pressure refrigerant is located between the con-
tainer and the heat exchange tube. The heat exchange
tube needs to pass through the container and connect
with the refrigerant line of the circulation system. The
heat exchange tube and the container cover must be
assembled in a pressure-tight manner, which is compli-
cated and difficult to seal when the pressure difference
between the container spaces is large.

[0004] Atpresent,the heatexchangetubeandthe con-
tainer cover can be assembled by providing a connecting
member on the heat exchange tube, and, the connecting
member can bear the load in the axial direction and is
connected and sealed with the container cover. From the
point of view of the connecting member, the processing
difficulty of the heat exchange tube is increased.

SUMMARY

[0005] An object of the present application is to design
a heat exchanger and a gas-liquid separator having the
heat exchanger, which can improve the tightness be-
tween the heat exchange tube and the container, and
simplify the processing difficulty of the heat exchange
tube.

[0006] The present application adopts following tech-
nical solution:

a heat exchanger includes a container and a heat ex-
change tube, and the heatexchange tube includes a heat
exchange main body. The heat exchange main body of
the heat exchange tube is located in the container, and
at least one end of the heat exchange tube is connected
to the container in a limited or fixed manner. The end has
a fitting portion, the container has an insertion port. The
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end of the heat exchange tube is atleast partially inserted
into the insertion port. The container includes a locking
portion located at a peripheral wall of the insertion port,
and the heat exchanger further includes a locking ele-
ment. The locking element and the heat exchange tube
are formed separately. The locking element is at least
partially located at the locking portion and the fitting por-
tion. The heat exchange tube is connected to the con-
tainer in a limited or fixed manner.

[0007] A gas-liquid separator is further disclosed ac-
cording to the present application, which includes the
above heat exchanger. The container includes a head
and a shell, and the shell and the head are sealed and
fixedly connected.

[0008] In the above technical solution, the heat ex-
changer includes a locking element. The end of the heat
exchanger includes a fitting portion, and the locking ele-
ment and the heat exchange tube are separately proc-
essed and formed. The processing difficulty of the locking
element and the heat exchange tube is small, the con-
tainer includes a locking portion and an insertion port,
the locking portion is located at the peripheral wall of the
insertion port. The locking element is at least partially
located at the locking portion and the fitting portion, and
the heat exchange tube is connected with the container
in a limited or fixed manner, and the assembly is conven-
ient. The whole heat exchanger has a simple structure
and low production cost. The gas-liquid separator using
the heat exchanger in the above scheme has good seal-
ing performance and low production cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order for a clearer illustration of technical so-
lutions in embodiments of the present disclosure or the
conventional technology, drawings used in the descrip-
tion of the embodiments or the conventional technology
are described briefly hereinafter. Apparently, the draw-
ings described in the following illustrate some embodi-
ments of the present disclosure, other drawings may be
obtained by those ordinarily skilled in the art based on
these drawings without any creative effort.

FIG. 1 is a schematic structural diagram of a heat
exchanger provided by the present application;

FIG. 2 is the partial enlarged structural schematic
diagram of part A shown in FIG. 1;

FIG. 3is the structural schematic diagram of the con-
tainer heat exchange tube joint in FIG. 2;

FIG. 4 is a partial cross-sectional structural schemat-
ic diagram of the heat exchange tube in FIG. 1;

FIG. 5 is a three-dimensional structure schematic
diagram of the heat exchange tube in FIG. 1;
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FIG. 6 is a top-view structural schematic diagram of
an embodiment of the locking element in FIG. 2;

FIG. 7 is a schematic cross-sectional structure dia-
gram of the locking element in the C-C direction in
FIG. 6;

FIG. 8 is a schematic three-dimensional structure
diagram of an embodiment of the locking element in
FIG. 2;

FIG. 9 is a schematic cross-sectional structure dia-
gram of a gas-liquid separator with a heat exchanger
provided by the present application;

FIG. 10 is a schematic diagram of the working prin-
ciple of the gas-liquid separator in FIG. 9.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] The embodiments are described below with ref-
erence to the accompanying drawings.

[0011] Thethermalmanagementsystem of the vehicle
includes a gas-liquid separator. The gas-liquid separator
is used to separate the liquid and gaseous components
of the working medium in the thermal management sys-
tem. The working medium is mainly a refrigerant, and the
refrigerant includes a carbon dioxide refrigerant. In this
application, the gas-liquid separator includes a heat ex-
changer, and the heat exchanger includes a heat ex-
change tube and a container. The high-pressure refrig-
erant inside the heat exchange tube may exchange heat
with the low-pressure refrigerant located between the
outside of the heat exchange tube and the inside of the
container. Of course, the heat exchanger in the present
application may also be used in the case of other heat
exchange requirements or used alone.

[0012] In this embodiment, with reference to FIG. 1 to
FIG. 9, the heat exchanger 1 includes a container 11 and
a heat exchange tube 12. The heat exchange main body
123 of the heat exchange tube is located in the container
11, and at least one end of the heat exchange tube 12
is connected to the container 11 in a limited position. In
this embodiment, the heat exchange tube and the con-
tainer are in a locked connection, and at least one end
of the heat exchange tube 12 includes a fitting portion
121. In this embodiment, both ends of the heat exchange
tube are provided with fitting portions. The container 11
has an insertion port 111, the container 11 includes a
locking portion 112. The locking portion 112 communi-
cates with the insertion port 111, and the heat exchanger
1 further includes a locking element 13. The locking el-
ement 13 and the heat exchange tube 12 are formed
separately, and the locking element 13 is located be-
tween the locking portion 112 and the fitting portion 121.
In this embodiment, the heat exchange tube 12 and the
container 11 restrict the relative position of the heat ex-
change tube and the container through the locking ele-
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ment 13. Of course, elements other than the locking el-
ement may also be added to limit or fix the position, or a
direct fixed connection method can be used. The locking
element can be fixed by welding wire, the heat exchange
tube and the container, and the limit and fixing method
are not limited.

[0013] The locking element 13 and the heat exchange
tube 12 can be processed separately, and the processing
difficulty is small. The locking element 13 is limited be-
tween the locking portion 112 and the fitting portion 121.
After the heat exchange tube 12 is inserted into the in-
sertion port 111, the heat exchange tube 12 and the con-
tainer 11 are limited and locked by the locking element
13, and the assembly is safe, reliable and convenient.
The heat exchanger of the present application has a sim-
ple structure and low production cost.

[0014] Referring to FIG. 2 and FIG. 4, in this embodi-
ment, the fitting portion 121 further includes a high pres-
sure sealing portion 122. In an axial direction of the fitting
portion 121, the high pressure sealing portion 122 is far-
ther from the heat exchange main body 123 of the heat
exchange tube 12 than the locking element 13. The high
pressure sealing portion 122 is in sealing connection with
the container 11. The high pressure sealing portion 122
and the container 11 may be directly sealed by welding,
or may be indirectly sealed by a sealing ring, and the
fixing method is not limited.

[0015] Referring to FIG. 2, FIG. 4 and FIG. 5, in this
embodiment, the high pressure sealing portion 122 is
provided with afirst groove 1221, and the heatexchanger
further includes a sealing ring 14. The sealing ring 14 is
placed in the first groove 1221, and the high pressure
sealing portion 122 is sealedly connected with the con-
tainer 11 through the sealing ring 14. The fitting portion
121 is provided with a second groove 1222, and the first
groove 1211 is farther away from the heat exchange main
body 123 of the heat exchange tube 12 than the second
groove 1222. The locking element 13 is located in the
second groove 1222, and the fitting portion 121 is en-
gaged with the locking element 13. Here, the first groove
and the second groove can be circular arc grooves,
square grooves, etc., and the groove forms are not lim-
ited.

[0016] Referring to FIG. 6 and FIG. 7, in this embodi-
ment, the locking element 13 includes an inner snap por-
tion 131 and an outer snap portion 132. The inner snap
portion includes a first mounting portion 1311, a first con-
necting portion 1312 and a first buckling portion 1313.
The outer snap portion 132 includes a second mounting
portion 1321, a second connecting portion 1322 and a
second buckling portion 1323. The first connecting por-
tion 1312 is connected with the second connecting por-
tion 1322. The inner snap portion and the outer snap
portion are integrally connected by the first connecting
portion 1312 and the second connecting portion 1322.
The first buckling portion 1313 abuts against the groove
wall of the second groove 1222 of the fitting portion, and
the second buckling portion 1323 abuts against the lock-
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ing portion 112. A top surface of the first mounting portion
1311 abuts against the container, and a bottom surface
of the first mounting portion is at least partially fixedly
connected with a top surface of the second connecting
portion. An outer side of the second connecting portion
is atleast partially fixedly connected with the first buckling
portion 1313, so that a first rebound space 134 is formed
among the first buckling portion 1313, the first connecting
portion 1312 and the second connecting portion 1322. A
bottom surface of the second buckling portion is in con-
tact with the container. An inner side surface of the sec-
ond connecting portion is at least partially fixedly con-
nected with the second buckling portion, so thata second
rebound space 135 is formed between the second buck-
ling portion, the first connecting portion and the second
connecting portion. The fastener is detachably connect-
ed with the container, so that the processing cost is low
and the manufacturing is convenient.

[0017] Referring to FIG. 8, in this embodiment, the
number of the inner snap portion 131 is at least one, the
number of the outer snap portion 132 is at least one. One
of the first buckling portion 1313 and the second buckling
portion 1323 is located on the inner wall of the locking
element 13, and the other one of the first buckling portion
1313 and the second buckling portion 1323 is located on
the outer wall of the locking element 13. The inner snap
portion 131 and the outer snap portion 132 are arranged
inside and outside, and can be arranged in a one-to-one
correspondence, and can also be arranged in a stag-
gered position. Here, the inner snap portion 131 and the
outer snap portion 132 are an integral structure that is
annularly connected to each other, and the connection
manner of the inner snap portion and the outer snap por-
tion can also be in other forms, which is not limited.
[0018] In this embodiment, the container 11 includes
alocking portion 112, and the container 11 has an inser-
tion port 111. The end of the heat exchange tube 12 is
at least partially inserted into the insertion port 111, the
locking portion 112 is located at the peripheral wall of the
insertion port 111. The locking portion 112 is used to
accommodate the locking element 13, and the insertion
port 111 is designed in a shape that is easy to assemble.
Here, the form of the insertion port can be cylindrical in-
sertion port or square insertion port, and the form of the
insertion port is not limited.

[0019] Referring to FIG. 3, in this embodiment, the
locking portion 112 is a placing groove, and the placing
groove includes a first locking element placing groove
1121 and a second locking element placing groove 1122.
A step 1123 is provided at the connection between the
firstlocking element placing groove 1121 and the second
locking element placing groove 1122. The first buckling
portion 1323 is placed in the first locking element placing
groove 1121, and the first buckling portion 1323 abuts
against the groove wall of the second groove 1222 of the
fitting portion 121. The second buckling portion 1323 is
placed in the second locking element placing groove
1122, and the second buckling portion 1323 abuts
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againstthe step 1123. The side wall of the first connecting
portion 1312 abuts against the inner wall of the first lock-
ing element placing groove 1121.

[0020] ReferringtoFIG.9,in thisembodiment, the gas-
liquid separator 2 has the above-mentioned heat ex-
changer 1. The container includes a sealing head 21 and
a shell 22, and the sealing head 21 and the shell 22 are
sealed and fixedly connected. The sealing head 21 in-
cludes a first sealing head 211 and a second sealing
head 212. The first sealing head 211 has a high-temper-
ature and high-pressure liquid inlet 2112, the second
sealing head 212 has a high-temperature and high-pres-
sure liquid outlet 2122. The first sealing head 211 and
the end of the heat exchange tube 12 are limited and
clamped by the locking element 13". The second sealing
head 212 and the end of the heat exchange tube are
limited and clamped by the locking element 13". The high-
temperature and high-pressure liquid inlet 2112 is com-
municated with one end of the heat exchange tube 12,
and the high-temperature and high-pressure liquid outlet
2122 is communicated with the other end of the heat
exchange tube 12. The shell 22 includes an outer shell
221 and an inner shell 222. The first sealing head 211
and the outer shell 221 are sealed and fixedly connected,
the second sealing head 212 and the outer shell 221 are
sealed and fixedly connected. An accommodating cavity
23 is formed between the shell 22 and the sealing head
21, and the accommodating cavity 23 includes a first cav-
ity 231 and a second cavity 232. The first cavity 231 at
least includes the part between the inner shell 222 and
the outer shell 221, and the second cavity 232 at least
includes the part between the sealing head 21 and the
inner shell 222. The first cavity 231 and the second cavity
232 communicate with each other.

[0021] In this embodiment, the gas-liquid separator 2
further includes a gas-liquid separation device 24, and
the gas-liquid separation device 24 is located in the first
cavity 231. The gas-liquid separation device includes a
screw 241, a deflector 242, a suction pipe assembly 243
and a fixing member 244. The first sealing head 211 and
the inner shell 222 are fixedly connected by the fixing
member 244, and the inner shell 222, the first sealing
head 211 and the fixing member 244 form a first cavity
231. The first sealing head 211 is provided with an inlet
2111 for a working medium, where the working medium
is a gas-liquid mixture, and the inlet 2111 communicates
with the screw 241. The screw 241 is limited to the first
sealing head 211, the outlet direction of the screw 241
is along the tangential direction of the side wall of the
inner shell, and the screw 241 is atleast partially arranged
in the fixing member 244. The deflector 242 is located
below the screw 241, and the suction pipe assembly 243
is used to output the gaseous working medium compo-
nents out of the inner shell by means of pipe transport.
One end of the suction pipe assembly 243 is limited to
thefirst sealing head 211, and the other end of the suction
pipe assembly 243 is freely set in the first cavity 231. The
helical part of the screw 241 is at least partially in tight fit
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with the suction pipe assembly 243 to limit the position.
This arrangement structure not only firmly and tightly fix-
es the screw, but also enables the gas-liquid mixture to
be delivered tangentially from the outlet of the screw to
the inner shell.

[0022] In this embodiment, the deflector 242 includes
a guide portion, and the guide portion is an annular guide
plate. The deflector is disposed outward along the inner
wall of the inlet end of the deflector 242, and the deflector
may guide the working medium to the inner wall of the
inner shell 222, which is helpful for the separation of gas-
liquid and liquid working medium. The suction pipe as-
sembly 243 includes an outer suction pipe 2431, aninner
suction pipe 2432 and an oil return device 2433. The
outer suction pipe 2431 and the deflector 242 are inte-
grated in structure, and the oil return device 2433 is ar-
ranged at one end of the outer suction pipe 2431 close
to the second sealing head 212. The inner suction pipe
2432 is located in the outer suction pipe 2431, and the
inner suction pipe 2432 communicates with the first seal-
ing head 211. The outer suction pipe 2431 is used to
outputthe gaseous refrigerant componentfromthe screw
241 and the deflector 242 to the oil return device in the
manner of pipe transportation, where the oil return device
is configured to enrich the gaseous refrigerant with oil.
The inner suction pipe 2432 is used to transport the gas-
eous refrigerant component from the oil return device
through the first sealing head 211 in a manner of pipe
transportation, where the gaseous refrigerant compo-
nent leaves the first cavity 231 and enters the second
cavity 232.

[0023] Inthisembodiment, the gas-liquid separator fur-
ther includes a drying bag 25, and the outer suction pipe
2431 has a limit portion 251. The limit portion 251 is a
protrusion spaced at a set distance, and the drying bag
25 is limited with the external suction pipe 2431 by the
limit portion, so that the drying bag may absorb moisture
in the working medium.

[0024] In this embodiment, the first sealing head 211
is provided with a circulation channel connecting the first
cavity 231 and the second cavity 232. The heatexchange
main body 123 of the heat exchange tube is mounted in
the second cavity 232. The heat exchange main body
123 of the heat exchange tube at least partially includes
a spiral tube 1231, a straight tube 1232, and a fin 1233.
The spiral tube and the straight tube are integrated, and
the spiral tube and the straight tube are connected. The
spiral tube can be a round tube or a flat tube. The form
of the tube is not limited here. The inner wall of the spiral
tube 1231 is closely attached to the outer wall of the inner
shell 222 through the fins 1233, and the spiral tube may
not be provided with the fins 1233. A spiral channel 1234
is formed between the spiral tube 1231, the inner shell
222 and the outer shell 221, and the heat exchange tube
is filled with a high-temperature and high-pressure work-
ing medium. A low-temperature and low-pressure gase-
ous working medium flows between the inner shell 222
and the outer shell 221, and the low-temperature and
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low-pressure gaseous working medium and the high-
temperature and high-pressure working medium conduct
heat exchange between the spiral channels. The spiral
channel is conducive to improving the heat exchange
efficiency between the working media, and the straight
tube is located at one end of the inner shell for storing
liquid. The arrangement of the straight tube relatively re-
duces the heating and evaporation of the liquid-phase
refrigerant in the liquid storage section, which is condu-
cive to maintaining the liquid storage volume.

[0025] Inthisembodiment, the gas-liquid separator fur-
ther includes a filter 26 and an air outlet 2121. The filter
26 covers the air outlet 2121 and is fixed between the
bottom of the inner shell 222 at the liquid storage end
and the second sealing head 212. The end of the heat
exchanger having a straight tube 1232 penetrates the
filter 26. The end of the heat exchange tube having a
straight tube at least partially passes through the filter,
and is clamped with the high-temperature and high-pres-
sure liquid outlet 2122 of the second sealing head through
the locking element 13". The filter 26 may filter the gas
after heat exchange, so that the gas that may enter the
compressor is more pure, and the problems caused by
impurities are reduced.

[0026] Referringto FIG. 10, during the operation of the
gas-liquid separator, the gas-liquid two-phase low-tem-
perature and low-pressure working medium may enter
the screw 241 through the inlet 2111, and after mixing
through the screw 241, the working medium leaves the
screw 241 through the outlet of the screw. In the first
cavity 231, the gas-liquid mixed working medium moves
along the inner wall of the inner shell 22, the gas-phase
working medium rises, the liquid-phase working medium
sinks, and the liquid-phase working medium is stored in
the first cavity 231 (low-pressure liquid storage cavity).
The gas-phase working medium rises and enters the out-
er suction pipe 2431 from the entrance of the outer suc-
tion pipe, and the outer suction pipe brings the gas-phase
working medium to the oil return device 2433. The oil
return device 2433 makes the gas-phase working medi-
um with oil, the gas-phase working medium with oil enters
the inner suction pipe 2432, and flows into the commu-
nication channel in the first sealing head 211 and enters
the second cavity 232. The gas-phase working medium
leaves the space formed between the fixing member 244
and the outer shell 221 from the first sealing head 221,
and slowly flows into the spiral channel 1234 formed be-
tween the spiral tube 1231 and the inner shell 222 and
the outer shell 221. A high-temperature and high-pres-
sure working medium is mounted in the heat exchange
tube, and a low-temperature and low-pressure separated
gaseous working medium flows between the inner shell
22 and the outer shell 21. The low-temperature and low-
pressure gaseous working medium and the high-temper-
ature and high-pressure working medium conduct heat
exchange between the spiral channel 1234. The gaseous
working medium after heat exchange flows to the filter
26 at the second sealing head 212 along the direction of
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the straight tube, and the gaseous working medium after
heat exchange is filtered by the filter 26 and leaves the
gas-liquid separator from the air outlet 2121.

[0027] It should be noted that the above embodiments
are only used to illustrate the present application, and
not to limit the technical solution described according to
the present application, such as the definition of direc-
tionality such as "front", "rear", "left", "right", "up" and
"down". This specification has described the present ap-
plication in detail with reference to the above embodi-
ments, however, those skilled in the art should under-
stand that they can still modify or equivalently replace
the present application, and all technical solutions and
improvements that do not departfromthe spiritand scope
of the present application should be covered within the
scope claimed by the claims of the present application.

Claims

1. Aheatexchanger, comprising a container and a heat
exchange tube, wherein the heat exchange tube
comprises a heat exchange main body, and the heat
exchange main body of the heat exchange tube is
located in the container, and at least one end of the
heat exchange tube is connected to the container in
alimited or fixed manner, the end has afitting portion,
the container has an insertion port, the end of the
heat exchange tube is at least partially inserted into
the insertion port, the container comprises a locking
portion located at a peripheral wall of the insertion
port, and the heat exchanger further comprises a
locking element, the locking element and the heat
exchange tube are formed separately, the locking
element is at least partially located at the locking
portion and the fitting portion, the heat exchange
tube is connected to the container in a limited or fixed
manner.

2. The heat exchanger according to claim 1, wherein
the fitting portion further comprises a high pressure
sealing portion, in an axial direction of the fitting por-
tion, the high pressure sealing portion is farther from
the heat exchange main body of the heat exchange
tube than the locking element, and the high pressure
sealing portion is in sealing connection with the con-
tainer.

3. The heat exchanger according to claim 2, wherein
the high pressure sealing portion is provided with a
first groove, and the heat exchanger further compris-
es a sealing ring, the sealing ring is at least partially
arranged in the first groove, and the high pressure
sealing portion is sealedly connected with the con-
tainer through the sealing ring, the fitting portion is
provided with a second groove, and the first groove
is farther away from the heat exchange main body
of the heat exchange tube than the second groove,
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the locking element is at least partially arranged in
the second groove, and the fitting portion is engaged
with the locking element.

The heat exchanger according to any one of claims
1 to 3, wherein the locking element comprises an
inner snap portion and an outer snap portion, the
inner snap portion comprises a first connecting por-
tion and a first buckling portion, the outer snap por-
tion comprises a second connecting portion and a
second buckling portion, the first connecting portion
is connected with the second connecting portion, the
first buckling portion abuts against the groove wall
of the second groove of the fitting portion, and the
second buckling portion abuts against the locking
portion.

The heat exchanger according to claim 4, wherein
the inner snap portion comprises a first mounting
portion, and the outer snap portion comprises a sec-
ond mounting portion, a top surface ofthe firstmount-
ing portion abuts against the container, and a bottom
surface of the first mounting portion is at least par-
tially fixedly connected with a top surface of the sec-
ond connecting portion, an outer side of the second
connecting portion is at least partially fixedly con-
nected with the first buckling portion, so that a first
rebound space is formed among the first buckling
portion, the first connecting portion and the second
connecting portion, a bottom surface of the second
buckling portion is in contact with the container, an
inner side surface of the second connecting portion
is at least partially fixedly connected with the second
buckling portion, so that a second rebound space is
formed between the second buckling portion, the first
connecting portion and the second connecting por-
tion.

The heat exchanger according to claim 5, wherein a
number of the first buckling portion is at least one, a
number of the second buckling portion is at least
one, one of the first buckling portion and the second
buckling portion is located on the inner wall of the
locking element, and the other one of the first buck-
ling portion and the second buckling portion is locat-
ed on the outer wall of the locking element, the inner
snap portion and the outer snap portion are of an
integral structure.

The heat exchanger according to claim 6, wherein
the locking portion has a placing groove recessed
from an inner wall of the insertion port, and the lock-
ing element is at least partially located in the placing
groove.

The heat exchanger according to claim 7, wherein
the placing groove comprises a first locking element
placing groove and a second locking element placing
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groove, a step is provided at the connection between
the first locking element placing groove and the sec-
ond locking element placing groove, the first buckling
portion is placed in the first locking element placing
groove, the second buckling portion is placed in the
second locking element placing groove, the second
buckling portion abuts against the step, the side wall
of the first connecting portion abuts against the inner
wall of the first locking element placing groove.

A gas-liquid separator, comprising the heat ex-
changeraccordingtoany one of claims 1 to 8, where-
in the container comprises a head and a shell, and
the shell and the head are sealed and fixedly con-
nected.

The gas-liquid separator according to claim 9,
wherein the sealing head comprises a first sealing
head and a second sealing head, the first sealing
head has a high-temperature and high-pressure lig-
uid inlet, the second sealing head has a high-tem-
perature and high-pressure liquid outlet, the first
sealing head and the heat exchange tube are
clamped by the locking element, the second sealing
head and the heat exchange tube are clamped by
the locking element, the shell comprises an outer
shell and an inner shell, the first sealing head and
the outer shell are sealed and fixedly connected, the
second sealing head and the outer shell are sealed
and fixedly connected, an accommodating cavity is
formed between the shell and the sealing head, and
the accommodating cavity comprises a first cavity
and a second cavity, the first cavity at least compris-
es the part between the inner shell and the outer
shell, the second cavity at least comprises the part
between the sealing head and the inner shell, the
first cavity and the second cavity communicate with
each other.

The gas-liquid separator according to claim 10,
wherein the gas-liquid separator further comprises
a gas-liquid separation device, and the gas-liquid
separation device is located in the first cavity, the
first sealing head and the inner shell are fixedly con-
nected by the fixing member, and the inner shell, the
first sealing head and the fixing member form a first
cavity, the first sealing head is provided with a gas-
liquid mixture inlet.

The gas-liquid separator according to claim 11,
wherein the gas-liquid separation device comprises
a screw, a deflector, a fixing member and a suction
pipe assembly, the gas-liquid mixture inlet is com-
municated with the screw, and the screw is fixed with
the first head, an outlet direction of the screw is per-
pendicular to an axis of the gas-liquid separator, and
the screw is at least partially arranged in the fixing
member, the deflector is arranged below the screw,
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13.

14.

and the suction pipe assembly is used for outputting
the gaseous refrigerant component out of the gas-
liquid separator in the manner of pipe transport.

The gas-liquid separator according to claim 12,
wherein the first sealing head is further provided with
a circulation channel connecting the first cavity and
the second cavity, a heat exchange main body of the
heat exchange tube is located in the second cavity,
and the main body of the heat exchange tube at least
comprises spiral tubes, fins and straight tubes, the
sprial tube and the straight tube are in communica-
tion, and the sprial tube and the straight tube are
integral structures, wherein an inner wall of the spiral
tube is closely attached to the outer wall of the inner
shell through the fins, a spiral channel is formed be-
tween the spiral tube, the outer wall of the inner shell
and the inner wall of the outer shell, and the straight
tube is located at one end of the inner shell for liquid
storage.

The gas-liquid separator according to claim 13, fur-
ther comprising a filter and an air outlet, wherein the
filter covers the air outlet, and the filter is fixed be-
tween the bottom of the inner shell at the liquid stor-
age end and the second sealing head, the end of the
heat exchange tube having a straight tube at least
partially passes through the filter and is clamped to
the high-temperature and high-pressure liquid outlet
of the second sealing head.
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