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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese pat-
ent application No. 202010734728.2 filed July 27, 2020
and titled "Air Pipe Assembly and Mobile Air Conditioner"
and Chinese patent application No. 202021514357.9
filed July 27 2020 and titled "Air Pipe Assembly and Mo-
bile Air Conditioner", and the patent applications are in-
corporated herein in their entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
household appliance technologies, and more particular-
ly, to an air pipe assembly and a mobile air conditioner.

BACKGROUND

[0003] In a mobile air conditioner, a retractable air in-
take pipe and an air exhaust pipe are usually used to
communicate with an outdoor environment for air intake
and air exhaust respectively, for the purpose of outdoor
heat exchange. In the related art, the air intake pipe may
also be used to inhale air from an indoor environment,
while the air exhaust pipe is communicated with the out-
door environment to exhaust air, such that the indoor
turbid air can be exhausted while exchanging heat. How-
ever, the existing air intake pipe and air exhaust pipe
structurally cannot be applied to the heat exchanges for
the air intakes from the two environments, they have poor
flexibility, and cannot meet use requirements.

SUMMARY

[0004] The present disclosure aims at solving at least
one of the technical problems in the related art. There-
fore, the present disclosure provides an air pipe assem-
bly and a mobile air conditioner, which can use dual air
pipes or a single air pipe to communicate with an outdoor
environment, and have reasonable structure, higher use
flexibility and more practicality and reliability.

[0005] According to a first aspect of the present disclo-
sure, an air pipe assembly is for a mobile air conditioning,
and includes:

a first air pipe, wherein a first air duct is formed in an
inner side of the first air pipe; and

a second air pipe, wherein the second air pipe is
sleeved on an outer side of the first air pipe, so that
a second air duct is formed between the first air pipe
and the second air pipe;

wherein, the first air pipe is capable of extending to
an exterior of the second air pipe, so that the air pipe
assembly is capable of having a first state in which
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both the first air duct and the second air duct are
communicated with an outdoor environment and a
second state in which only the first air duct is com-
municated with the outdoor environment.

[0006] The air pipe assembly according to the embod-
iment of the present disclosure at least has the following
beneficial effects.

[0007] The first air pipe and the second air pipe are
combined to form a pipe-in-pipe structure, so that the first
air duct is formed in the first air pipe, and the second air
duct is formed between the first air pipe and the second
air pipe to realize separation of air intake and air exhaust.
The first air pipe is capable of independently stretching
and extending to the exterior of the second air pipe, and
when in use, the first air duct and the second air duct are
capable of being communicated with the outdoor envi-
ronment at the same time, so that the air intake and air
exhaust through the dual air pipes with the outdoor en-
vironment are realized, and a refrigeration effect is good.
Alternatively, the first air duct can be switched to com-
municate with the outdoor environment and the second
air duct can be communicated with an indoor environ-
ment, so that air can be inhaled from the indoor environ-
ment and exhausted to the outdoor environment to offer
a fresh air effect to indoor environment, to meet the use
demand of users. The air pipe assembly has simple and
reasonable structure and higher use flexibility, and is
more practical and reliable.

[0008] According to some embodiments of the present
disclosure, an air pipe joint is further included, wherein
the air pipe joint is respectively connected with the first
air pipe and the second air pipe.

[0009] According to some embodiments of the present
disclosure, an air pipe joint is further included, wherein
the air pipe joint includes a first connector for being con-
nected the first air pipe and a second connector for being
connected the second air pipe, and the first connector is
detachably connected with the second connector.
[0010] According to some embodiments of the present
disclosure, a limiting portion is arranged on an inner side
of the second connector, the limiting portion defines a
limiting hole matched with the first air pipe, and the lim-
iting portion is connected with the first connector.
[0011] According to some embodiments of the present
disclosure, the limiting portion is provided with a first
buckle along a periphery of the limiting hole, and the first
buckle is snapped with an edge of the first connector.
[0012] According to some embodiments of the present
disclosure, the first connector includes a first snap ring
connected with a port of the first air pipe, and a second
snap ring snapped with the first buckle is arranged on an
upper side of the first snap ring.

[0013] According to some embodiments of the present
disclosure, the air pipe joint further includes a third con-
nector, one end of the third connector is connected with
the first connector, and another end of the third connector
extends towards an outer side of the first air pipe to form
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a third air pipe.

[0014] According to some embodiments of the present
disclosure, the second snap ring is provided with a bump
on an inner side of the second snap ring, and the third
connector is provided with a neck corresponding to the
bump.

[0015] According to some embodiments of the present
disclosure, the first connector is eccentrically arranged
on an inner side of the second connector.

[0016] According to some embodiments of the present
disclosure, the air pipe joint further includes a fourth con-
nector, the fourth connector is provided with a slot con-
nected with an end portion of the second air pipe, and
the fourth connector is connected with the second con-
nector.

[0017] According to some embodiments of the present
disclosure, the fourth connector includes a first buckling
piece and a second buckling piece, and the first buckling
piece is connected with the second buckling piece, so
that the slot is formed between the first buckling piece
and the second buckling piece.

[0018] According to some embodiments of the present
disclosure, the second air pipe is provided with a posi-
tioning rib in a port of the second air pipe, and a position-
ing groove matched with the positioning rib is formed in
the slot.

[0019] According to some embodiments of the present
disclosure, a positioning piece is arranged in the second
air duct, the positioning piece includes a positioning por-
tion sleeved on an outer side of the first air pipe, and the
positioning portion extends towards the second air pipe
and forms with a supporting portion abutting against an
inner side wall of the second air pipe.

[0020] According to some embodiments of the present
disclosure, the first air pipe is provided with an annular
groove on an outer side of the first air pipe for accommo-
dating the positioning portion.

[0021] According to some embodiments of the present
disclosure, the positioning portion and the supporting
portion are made of elastic ferrules.

[0022] A mobile air conditioner according to an embod-
iment of a second aspect of the present disclosure in-
cludes the air pipe assembly according to the embodi-
ments of the first aspect.

[0023] According to some embodiments of the present
disclosure, an air conditioner body is further included,
wherein the air conditioner body is provided with a con-
denser, an air intake chamber for mounting the condens-
er, and an air inlet and an air outlet communicated with
the air intake chamber, the air inlet is connected with the
second air pipe, and the air outlet is connected with the
first air pipe.

[0024] The mobile air conditioner according to the em-
bodiments of the present disclosure at least has the fol-
lowing beneficial effects: by employing the above air pipe
assembly to perform airintake and air exhaust, the mobile
air conditioner realizes the separation of air intake and
exhaust, i.e. having a first state in which both the first air
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duct and the second air duct are communicated with the
outdoor environment and a second state in which the first
air duct is communicated with the outdoor environment
alone and the second air duct is communicated with the
indoor environment; the mobile air conditioner meets the
use demand of users, has simple and reasonable struc-
ture and higher use flexibility, and is more practical and
reliable.

[0025] Additional features and advantages of the dis-
closure will be set forth in the description which follows,
and in part will be obvious from the description, or may
be learned by the practice of the disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0026] The disclosure will be further explained with ref-
erence to the accompanying drawings and embodiments
hereinafter, wherein:

FIG. 1 is a schematic structural diagram of an air
pipe assembly according to an embodiment of the
present disclosure;

FIG. 2 is a schematic structural diagram of an air
pipe assembly according to another embodiment of
the present disclosure;

FIG. 3 is a schematic diagram of a single air duct
outdoor air exhaust using state of an air pipe assem-
bly according to an embodiment of the present dis-
closure;

FIG. 4 is an enlarged schematic structural diagram
of a portion A in FIG. 2;

FIG. 5 is an enlarged schematic structural diagram
of a portion B in FIG. 3;

FIG.6is a schematic diagram showing an installation
structure of a third connector of the air pipe assembly
according to the embodiment of the present disclo-
sure;

FIG. 7 is a schematic diagram showing a decompo-
sition structure of a fourth connector of the air pipe
assembly according to the embodiment of the
present disclosure;

FIG. 8 is an installation sectional view of the embod-
iment of the fourth connector shown in FIG. 7;

FIG.9is a schematic diagram showing an installation
structure of a positioning piece of the air pipe assem-
bly according to the embodiment of the present dis-
closure;

FIG. 10 is a schematic diagram showing a decom-
position structure of the air pipe assembly according
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to the embodiment of the present disclosure;

FIG. 11 is a schematic structural diagram of a mobile
air conditioner according to an embodiment of the
present disclosure; and

FIG. 12 is a schematic diagram of a single air duct
outdoor air exhaust using state of the mobile air con-
ditioner according to the embodiment of the present
disclosure.

[0027] Reference numerals:

10 refers to air pipe assembly;

20 refers to mobile air conditioner, and 21 refers to
air conditioner body;

100 refers to first air pipe, and 110 refers to first air
duct;

200 refers to second air pipe, 210 refers to second
air duct, and 220 refers to positioning rib;

300 refers to air pipe joint, 310 refers to first connec-
tor, 311 refers to first through hole, 312 refers to first
snap ring, 313 refers to second snap ring, 314 refers
to second buckle, 315 refers to bump, 320 refers to
second connector, 321 refers to second through
hole, 322 refers to limiting portion, 323 refers to lim-
iting hole, 324 refers to first buckle, 325 refers to
buckling position, 326 refers to connecting rib, and
327 refers to connecting hole;

400 refers to third connector, 410 refers to third air
pipe, 411 refers to neck, and 420 refers to ferrule;

500 refers to fourth connector, 510 refers to first
buckling piece, 511 refers to clamping hole, 512 re-
fers to mounting hole, 520 refers to second buckling
piece, 521 refers to insertion block, 522 refers to
erection column, and 530 refers to slot;

600 refers to positioning piece, 610 refers to posi-
tioning portion, 620 refers to supporting portion, and
621 refers to bending section; and

700 refers to erection joint, and 710 refers to protec-
tive screening.

DETAILED DESCRIPTION

[0028] The embodiments of the disclosure will be de-
scribed in detail hereinafter. Examples of the embodi-
ments are shown in the accompanying drawings. The
same or similar reference numerals throughout the draw-
ings denote the same or similar elements or elements
having the same or similar functions. The embodiments
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described below with reference to the accompanying
drawings are exemplary and are only intended to explain
the disclosure, but should not be understood as limiting
the disclosure.

[0029] In the description of the disclosure, it is to be
understood that the orientation or positional relationship
related to orientation descriptions indicated by upper,
lower, left, right, etc., is based on the orientation or po-
sitional relationship shown the drawings, which is only
for the convenience of describing the disclosure and sim-
plifying the description, and is not intended to indicate or
imply that the indicated devices or elements must have
a specific orientation, and be constructed and operated
in a specific orientation, and therefore cannot be con-
strued as a limitation to the disclosure.

[0030] In the description of the disclosure, if first and
second are described, the descriptions are used for the
purpose of distinguishing the technical features only, and
cannot be understood as indicating or implying relative
importance, or implicitly indicating the number of techni-
cal features indicated thereby, or implicitly indicating the
order of technical features indicated thereby.

[0031] In the description of the disclosure, unless oth-
erwise explicitly defined, words such as setting, installing
and connecting should be understood in a broad sense,
and those skilled in the art can reasonably determine the
specific meanings of the above words in the disclosure
in combination with the specific contents of the technical
solutions.

[0032] With reference to FIG. 1 to FIG. 10, an air pipe
assembly 10 according to an embodiment of the present
disclosure will be described hereinafter, which is for a
mobile air conditioner 20.

[0033] As shown in FIG. 1, the air pipe assembly 10
according to the embodiment includes a first air pipe 100
and a second air pipe 200, the second air pipe 200 is
sleeved on an outer side of the first air pipe 100, the first
air pipe 100 is an inner pipe and the second air pipe 200
is an outer pipe, thus forming a pipe-in-pipe structure. A
first air duct 110 is formed in the first air pipe 100, and a
second air duct 210 is formed between the first air pipe
100 and the second air pipe 200.

[0034] Inthis embodiment, the first air pipe 100 is used
for air exhaust and the second air pipe 200 is used for
air intake. At this time, the first air duct 110 is an air ex-
haust duct and the second air duct 210 is an air intake
duct. Alternatively, the first air pipe 100 may be used for
air intake and the second air pipe 200 may be used for
air exhaust. At this time, the first air duct 110 is the air
intake duct and the second air duct 210 is the air exhaust
duct. In this way, the pipe-in-pipe structure can separate
the air intake from the air exhaust, and avoid air crossing
between the first air duct 110 and the second airduct210.
[0035] The first air pipe 100 can be independently
stretched from inside to outside of the second air pipe
200, so that the air pipe assembly 10 can be switched
between different use states. Specifically, as shown in
FIG. 1, when in use, a lower end of the first air pipe 100
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is connected with an air outlet of the mobile air conditioner
20, and a lower end of the second air pipe 200 is con-
nected with an air inlet of the mobile air conditioner 20,
and upper ends of the first air pipe 100 and the second
air pipe 200 are stretched and directly connected to a
window, so that the first air duct 110 and the second air
duct 210 can be communicated with an outdoor environ-
ment at the same time. At this time, the air pipe assembly
10 is in a first state. Outdoor air enters the mobile air
conditioner 20 through the second air duct 210, and the
airexchanges heat with a condenser and then is exhaust-
ed to the outdoor environment through the first air duct
110, thus realizing an outdoor heat exchange process of
the mobile air conditioner 20. Both the air intake and the
air exhaust are completed through the outdoor environ-
ment, which does not affect an indoor environment and
has a good refrigeration effect.

[0036] With reference to FIG. 1, the first air pipe 100
can be stretched independently from the inside to the
outside of the second air pipe 200, so that the first air
pipe 100 can be directly connected to the window. At this
time, there is no need to stretch the second air pipe 200,
so that the first air duct 110 is communicated with the
outdoor environment and the second airduct210is com-
municated with the indoor environment. At this time, the
air pipe assembly 10 isin a second state. Indoor air enters
the mobile air conditioner 20 through the second air duct
210, and the air exchanges heat with the condenser and
then is exhausted to the outdoor environment through
the first air duct 110, thus realizing the heat exchange
process, beneficial to exhausting indoor turbid air, pro-
viding a fresh air effect for indoor air. Both the two states
can realize the heat exchange between the mobile air
conditioner 20 and the outdoor environment.

[0037] WithreferencetoFIG. 2,in some embodiments,
the air pipe assembly 10 according to the embodiments
includes the first air pipe 100, the second air pipe 200
and an air pipe joint 300. The first air pipe 100 and the
second air pipe 200 are respectively connected with the
air pipe joint 300. As shown in FIG. 2, the air pipe joint
300 is connected to ports of the first air pipe 100 and the
second air pipe 200, and both the first air pipe 100 and
the second air pipe 200 are located on a same side of
the air pipe joint 300. The first air pipe 100 and the second
air pipe 200 can be moved together with the air pipe joint
300, offering convenience to directly connect the air pipe
joint 300 to the window, so that the first air duct 110 and
the second air duct 210 can be communicated with the
outdoor environment at the same time. The first air pipe
100 may also be taken out from the air pipe joint 300 and
stretched to the outside alone, that is, the first air pipe
100 and the air pipe joint 300 are connected by a detach-
able structure.

[0038] For example, a buckle may be arranged at an
end portion of the first air pipe 100, and the first air pipe
100 is directly snapped on the air pipe joint 300 through
the buckle, providing convenience to separate the first
air pipe 100 from the air pipe joint 300 and then stretch
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the first air pipe 100 independently without affecting a
connection structure between the second air pipe 200
and the air pipe joint 300. The first air pipe 100 and the
air pipe joint 300 may also be connected by means of
screws. For another example, the air pipe joint 300 may
be divided into two joints, and the two joints may be split
and connected with the first air pipe 100 and the second
air pipe 200 respectively, so that the first air pipe 100 can
be independently stretched to an exterior. It should be
noted that the first air pipe 100 and the second air pipe
200 are not limited to the connection structure of the em-
bodiment shown in FIG. 2. For example, the air pipe joint
300 is located in the second air duct 210, and the first air
pipe 100 and the second air pipe 200 are respectively
connected to two ends of the air pipe joint 300.

[0039] With reference to FIG. 2, the air pipe assembly
10 according to the embodiment includes the first air pipe
100, the second air pipe 200 and the air pipe joint 300.
The first air pipe 100 and the second air pipe 200 are
respectively connected with the air pipe joint 300, and
the first air pipe 100 is located inside the second air pipe
200, thus forming a pipe-in-pipe structure. The first air
duct 110 is formed in the first air pipe 100, the second
air duct 210 is formed between the first air pipe 100 and
the second air pipe 200, the air pipe joint 300 is provided
with a first through hole 311 communicated with the first
air duct 110 and a second through hole 321 communi-
cated with the second air duct 210.

[0040] With reference to FIG. 2, the first air pipe 100
is an inner pipe, the second air pipe 200 is an outer pipe,
and the second air pipe 200 has a pipe diameter of larger
than a pipe diameter of the first air pipe 100, so that a
gap is formed between the first air pipe 100 and the sec-
ond air pipe 200 to define the second air duct 210. The
first air duct 110 and the second air duct 210 are sepa-
rated, so that the first air duct 110 and the second air
duct 210 can ventilate at the same time without affecting
each other. Through the pipe-in-pipe structure, the air
intake and air exhaust can be separated, so that the air
crossing between the first air duct 110 and the second
airduct 210 is avoided, and the air pipe assembly ca neb
more flexible to install and more convenient to use.
[0041] With reference to FIG. 2, the air pipe joint 300
includes a first connector 310 and a second connector
320. The first connector 310 is connected with a port of
the first air pipe 100, the second connector 320 is con-
nected with a port of the second air pipe 200, and the
first connector 310 is located within the second connector
320, so that the first air pipe 100 is connected with the
second air pipe 200 to form a pipe-in-pipe structure.
[0042] Itcan be understood that the first connector 310
is matched with a shape of the port of the first air pipe
100 and the second connector 320 is matched with a
shape of the port of the second air pipe 200. The first
connector 310 is provided with the first through hole 311
communicating with the first air duct 110, while the sec-
ond connector 320 is provided with the second through
hole 321 communicated with the second air duct 210.
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The first air pipe 100 and the second air pipe 200 are not
limited to cylindrical pipes, so that the air pipe joint 300
can connect the first air pipe 100 and the second air pipe
200 at the same time.

[0043] With reference to FIG. 2 and FIG. 3, the first
connector 310 and the second connector 320 are con-
nected by a detachable structure, that is, the first con-
nector 310 is detachable from the second connector 320.
Forexample, the firstconnector 310 is directly connected
to an inner side wall of the second connector 320 by a
connection like screw connection, thread connection,
buckling, which is convenient for disassembly and as-
sembly.

[0044] It can be understood that the second air pipe
200 is connected with the second connector 320, and
the first air pipe 100 is connected with the first connector
310. As shown in FIG. 2, when the first connector 310 is
connected with the second connector 320, the air pipe
joint 300 is an integral structure. The first air pipe 100
and the second air pipe 200 may be moved together with
the air pipe joint 300, which is convenient to directly con-
nect the air pipe joint 300 to the window, so that the first
air duct 110 and the second air duct 210 are communi-
cated with the outdoor environment at the same time. At
this time, the air pipe assembly 10 is in a first state. As
shown in FIG. 3, when the first connector 310 is sepa-
rated from the second connector 320, the first air pipe
100 may be moved with the first connector 310 along. In
this way, the first air pipe 100 is stretched from the inside
to the outside of the second air pipe 200, so that the first
air pipe 100 can be connected to the window along, the
first air duct 110 is communicated with the outdoor envi-
ronment, and the second air duct 210 is communicated
with the indoor environment. At this time, the air pipe
assembly 10 is in a second state. It should be noted that
the outdoor environment refers to an exterior outside of
a space where the mobile air conditioner is located. For
example, the mobile air conditioner cools the room, and
an environment outside the room is the outdoor environ-
ment. Taking the first airduct 110 as an air exhaust chan-
nel and the second air duct 210 as an air intake channel
as an example for illustration, during installation and use,
as shown in FIG. 2, the lower end of the first air pipe 100
is connected with the air outlet of the mobile air condi-
tioner 20, the lower end of the second air pipe 200 is
connected with the air inlet of the mobile air conditioner
20, and the upper ends of the first air pipe 100 and the
second air pipe 200 are communicated with the outdoor
environment at the same time through the air pipe joint
300. The outdoor air enters the mobile air conditioner 20
through the second air duct 210, and the air exchanges
heat with the condenser and then is exhausted to the
outdoor environment through the first air duct 110, thus
realizing the outdoor heat exchange process of the mo-
bile air conditioner 20. Both the air intake and the air
exhaust are completed through the outdoor environment,
which does not affect the indoor environment and has a
good refrigeration effect. When it is necessary to switch

10

15

20

25

30

35

40

45

50

55

the mobile conditioner to inhale air from the indoor envi-
ronment and exhaust air to the outdoor environment, as
shown in FIG. 3, the first air pipe 100 is stretched out and
communicated with the outdoor environment, the indoor
air enters the mobile air conditioner 20 through the sec-
ond air duct 210, and the air exchanges heat with the
condenser and then is exhausted to the outdoor environ-
ment through the first air duct 110 to realize the heat
exchange process, which is beneficial to exhausting the
indoor turbid air, and makes the indoor air have a fresh
air effect, so that the air pipe assembly has high use
flexibility. The users may select different states to work
according to actual needs, thus having better use expe-
rience.

[0045] It should be noted that in the embodiment, the
air inlet and the air outlet of the mobile air conditioner 20
refer to openings used for air intake and air exhaust to
exchange heat with the condenser. Both the first air pipe
100 and the second air pipe 200 may be telescopic cor-
rugated pipes. The first air pipe 100 and the second air
pipe 200 may be telescopic synchronously, or the first
air pipe 100 may be stretched along, thus meeting the
use demands that the dual air ducts are communicated
with the outdoor environment or the single air ductis com-
municated with the outdoor environment.

[0046] WithreferencetoFIG.3,insome embodiments,
a limiting portion 322 is arranged on an inner side of the
second connector 320, the limiting portion 322 is fixedly
connected with the second connector 320, and a limiting
hole 323 matched with the first air pipe 100 is arranged
on the limiting portion 322. It can be understood that, the
second through hole 321 is located on the inner side of
the second connector 320 and delimited by the limiting
portion 322, so that the second through hole 321 can be
separated from the limiting hole 323. The first air pipe
100 can pass through the limiting portion 323 freely,
which is convenient to stretch the first air pipe 100 from
the inner side of the second air pipe 200. Meanwhile, the
limiting hole 323 plays a positioning role on the first air
pipe 100, which avoids the first air pipe 100 from dis-
placementto affect ventilation of the second through hole
321, and realizes a reliable structure.

[0047] With reference to FIG. 2 and FIG. 3, the first
connector 310 and the limiting portion 322 are detachably
connected. When the first connector 310 is connected
with the limiting portion 322, the first connector 310 and
the second connector 320 can be assembled into the
integrated air pipe joint 300. When the first connector 310
is separated from the limiting portion 322, the first con-
nector 310 can be separated from the second connector
320, thereby stretching the first air pipe 100 out. The first
connector 310 and the limiting portion 322 may be con-
nected by means of screw connection, buckling, etc. For
example, the first connector 310 and the limiting portion
322 are connected by a screw, and the first connector
310 and the limiting portion 322 can be detached by re-
moving the screw, which is simple to operate and rea-
sonable and practical in structure.
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[0048] It should be noted that the limiting portion 322
is arranged at the position of the second through hole
321.In order to reduce the influence of the limiting portion
322 on the ventilation of the second through hole 321, in
the embodiment, the limiting portion 322 has an annular
structure with the limiting hole 323 on the inner side of
the limiting portion 322 and the second through hole 321
on the outer side. The limiting hole 323 has an aperture
designed to be capable of passing through the first air
pipe 100 and capable of limiting the first connector 310
to pass at the same time, so that the limiting portion 322
supports the first connector 310 and is convenient for
disassembly and assembly.

[0049] With reference to FIG. 3, FIG. 4 and FIG. 5, in
some embodiments, the first connector 310 is annular,
an outer diameter of the first connector 310 is larger than
the aperture of the limiting hole 323, and the first con-
nector 310 is connected with the limiting portion 322 by
buckling. Specifically, the limiting portion 322 is provided
with a first buckle 324, and the first buckle 324 is config-
ured to extend towards an upper part of the limiting hole
323. The first buckle 324 is distributed along a periphery
of the limiting hole 323. When the first connector 310 is
correspondingly placed on the limiting portion 322, the
first connector 310 is snapped with an edge of the first
connector 310 through the first buckle 324, so that the
first connector 310 and the limiting portion 322 are
snapped together, which is convenient and quick to op-
erate.

[0050] It can be understood that, as shown in FIG. 5,
the first buckle 324 is arranged close to the limiting hole
323, so that a buckling position 325 is formed between
the first buckle 324 and an upper end face of the limiting
portion 322, and the edge of the first connector 310 is
matched with the buckling position 325, so that the first
buckle 324 can be snapped onto the edge of the first
connector 310. In the embodiment, three symmetrically
distributed first buckles 324 are arranged on the limiting
portion 322, and the first connector 310 is fastened by
the three first buckles 324 at the same time, so that the
structure is firm and stable. Of course, the number of the
first buckles 324 is not limited to the number shown in
the embodiment. In addition, the first buckle 324 and the
limiting portion 322 are integrally formed by injection
molding, which are stable and reliable in structure.
[0051] Withreferenceto FIG. 3,in some embodiments,
the first connector 310 includes a first snap ring 312 and
a second snap ring 313, wherein the second snap ring
313 is located above the first snap ring 312, and the first
snap ring 312 and the second snap ring 313 are integrally
formed. The first snap ring 312 is connected with an end
portion of the first air pipe 100, and the first buckle 324
is snapped with an edge of the second snap ring 313.
[0052] WithreferencetoFIG. 3 andFIG. 4, specifically,
a second buckle 314 is arranged at an inner side of the
first snap ring 312, and a first annular groove (not shown
in the figure) matched with the second buckle 314 is ar-
ranged on an outer side wall of the first air pipe 100.

10

15

20

25

30

35

40

45

50

55

During installation, the second snap ring 313 is snapped
in the first annular groove outside the first air pipe 100
through the second buckle 314 to connect the first con-
nector 310 to the first air pipe 100. An outer diameter of
the first snap ring 312 is smaller than an aperture of the
limiting hole 323, and an outer diameter of the second
snap ring 313 is larger than the aperture of the limiting
hole 323, so that the first snap ring 312 can be inserted
into the limiting hole 323, and the second snap ring 313
abuts against the limiting portion 322, and the first con-
nector 310 is fixed on the limiting portion 322 by buckling
the first buckle 324 on the edge of the second snap ring
313, thus realizing quick assembly, and facilitating dis-
assembly and separation. It can be understood that, in
some other embodiments, the first snap ring 312 and the
firstair pipe 100 may also be connected by screws, rivets,
clamps and other structures.

[0053] The first annular groove is formed by a corru-
gated structure of a pipe wall of the first air pipe 100, and
a second ring groove is formed on a side wall of the sec-
ond air pipe 200. The corrugated structure enables the
first air pipe 100 and the second air pipe 200 to stretch
or contract. The first annular groove is distributed on a
side wall of the first air pipe 100, and the second annular
groove is distributed on the side wall of the second air
pipe 200. Structures of the first annular groove and the
second annular groove are not shown in the drawings.
[0054] WithreferencetoFIG.6,insome embodiments,
the air pipe joint 300 includes the first connector 310, the
second connector 320 and a third connector 400, wherein
the third connector 400 has an annular structure, a lower
end of the third connector 400 is connected with the first
connector 310, and an upper end of the third connector
400 extends vertically upwards to form a third air pipe
410. A third air duct is formed in the third air pipe 410
and communicated with the first air duct 110. During air
exhaust, hot air passes through the first air duct 110 and
the third air duct and then is exhausted to the outdoor
environment.

[0055] Itcan be understood that when the first connec-
tor 310 is used in combination with the second connector,
the first through hole 311 and the second through hole
321 are located on a same plane. By adding the third air
pipe 410 extending outward at the first through hole 311,
an air outlet port of the third air duct 410 is separated
from the second through hole 321 by a certain distance,
which prevents the second air duct 210 from sucking the
hot air back when the first air duct 110 exhausts air, and
prevents air crossing between the first air duct 110 and
the second air duct 210. In the embodiment, the third air
pipe 410 has a height set to be at least 30 mm, which
effectively plays a role of preventing air crossing.
[0056] It should be noted that when the first air duct
110 is used alone to connect with the outdoor environ-
ment, since the first air duct 110 is separated from the
second air duct 210, air crossing between the two air
ducts is avoided, so it is unnecessary to install the third
connector 400.
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[0057] In some embodiments, the third connector 400
and the first connector 310 are connected by a detach-
able structure. Specifically, with reference to FIG. 6 and
FIG. 10, the second snap ring 313 is provided with a
bump 315 on an inner side of the second snap ring 313,
protruding inwards along a radial direction, a ferrule 420
is formed at the lower end of the third connector 400
downwardly extending, and the ferrule 420 is provided
with a neck 411 on a side wall of the ferrule 420 matched
with the bump 315. During installation, the ferrule 420 of
the third connector 400 is inserted into the second snap
ring 313, making the bump 315 correspond to an opening
position of the neck 411, and then the third connector
400is rotated, and the bump 315 is inserted into the neck
411 for locking, so that the third connector 400 is fixed
on the first connector 310, which is convenient for instal-
lation and disassembly and does not affect the ventilation
of the first air duct 110.

[0058] With reference to FIG. 2 and FIG. 3, in some
embodiments, the first connector 310 is eccentrically ar-
ranged in the second connector 320, so that the first air
pipe 100 can be eccentrically arranged in the second air
pipe 200. In the related art, some pipe-in-pipe structures
are concentrically arranged, but the inner pipe is uneven-
ly stressed and unstable, so the inner pipe is easy to
move inside relative to the outer pipe. When being
moved, the inner pipe is easy to block the air duct, re-
sulting in blocked ventilation between the outer pipe and
the inner pipe, thus affecting the operation of the mobile
air conditioner 20 and easily generating noise. According
to the embodiment an eccentric structure is adopted,
which can position the second air duct 210 at one side
of the first air pipe 100 for ventilation, so that the first air
pipe 100 is mainly affected by a wind force from one side,
which is beneficial to reducing a wind resistance, reduce
the movement of the first air pipe 100, and further reduce
the influence of the first air pipe 100 on the ventilation of
the second air pipe 200.

[0059] With reference to FIG. 2 and FIG. 3, the first air
pipe 100 is a cylindrical pipe, and the second air pipe 200
is an elliptical pipe. The first air pipe 100 is eccentrically
arranged at one side of the second air pipe 200, so that
the second air duct 210 has enough space for ventilation
without affecting the ventilation effect. The first connector
310 and the second connector 320 have shapes respec-
tively matched with shapes of ports of the corresponding
air pipes, thus ensuring the connection stability of the
structure. In addition, connecting ribs 326 are arranged
in the second connector 320, and the connecting ribs 326
are uniformly arranged in the second through hole 321
to form a grid structure. The grid structure can reinforce
the second connector 320 and the limiting portion 322,
and can effectively prevent impurities from entering the
second air duct 210 through the second through hole 321.
[0060] With reference to FIG. 8 and FIG. 10, in some
embodiments, the air pipe joint 300 includes the first con-
nector 310, the second connector 320 and a fourth con-
nector 500. The first air pipe 100 is connected to the first
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connector 310, and the second connector 320 is sleeved
on an end portion of the second air pipe 200, wherein
the fourth connector 500 is provided with a slot 530, and
a pipe wall of the second air pipe 200 is fixed in the slot
530. The fourth connector 500 is connected with the sec-
ond air pipe 200, and the second connector 320 is fixedly
connected with the fourth connector 500 at the same
time, so that the second air pipe 200 is installed on the
second connector 320, and the structure is firm and re-
liable, thus ensuring the reliability of the air duct assembly
10 in use and effectively preventing the second air pipe
200 from falling off.

[0061] With reference to FIG. 7 and FIG. 8, in some
embodiments, the fourth connector 500 includes a first
buckling piece 510 and a second buckling piece 520.
When the first buckling piece 510 is connected with the
second buckling piece 520, a slot 530 is formed between
the first buckling piece 510 and the second buckling piece
520. The first buckling piece 510 and the second buckling
piece 520 may be connected by a split structure or an
integrated structure. As shown in FIG. 7, taking the split
structure as an example, the first buckling piece 510 is
provided with a clamping hole 511 at one end of the first
buckling piece 510, and the second buckling piece 520
is provided with an insertion block 521 at one end of the
second buckling piece 520 matched with the clamping
hole 511, and the insertion block 521 may be inserted
into the clamping hole 511 for connection. During assem-
bly, a side wall of an end portion of the second air pipe
200 is placed in a position on the first buckling piece 510
corresponding to the slot530, and then the insertion block
521 of the second buckling piece 520 is inserted into the
clamping hole 511 of the first buckling piece 510, thereby
integrally connecting the first buckling piece 510 and the
second buckling piece 520, and clamping the second air
pipe 200 by the cooperation of the first buckling piece
510 and the second buckling piece 520. The fourth con-
nector 500 and the second air pipe 200 are assembled
together, and then the fourth connector 500 is installed
on the second connector 320. The fourth connector 500
with the split structure provides convenience for process-
ing and molding, simplifies a mold structure, and has a
reliable and stable structure.

[0062] With reference to FIG. 7, the first buckling piece
510 and the second buckling piece 520 are fixed by a
first fastening piece (not shown in the figure), and the
fourth connector 500 is provided with two mounting holes
512 matched with the first fastening piece, and the mount-
ing holes 512 penetrate through the slot 530. During in-
stallation, the first fastening piece passes through the
mounting hole 512 and penetrates through the second
air pipe 200. The fourth connector 500 and the second
air pipe 200 are fixedly connected into a whole by the
first fastening piece, thereby further preventing the sec-
ond air pipe 200 from coming out of the slot 530 and
improving the use reliability. It can be understood that
the first fastening piece may also be a bolt, a rivet, a pin,
etc.
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[0063] WithreferencetoFIG.8andFIG. 10,the second
connector 320 is connected with the fourth connector 500
through a second fastening piece (not shown in the fig-
ure). The second fastening piece used in the embodiment
is a screw, the second connector 320 is provided with a
connecting hole 327 matched with the screw, the fourth
connector 500 is provided with an erection column 522,
and the erection column 522 is provided with a threaded
hole matched with the screw. During assembly, the screw
passes through the connecting hole 327, and then is
screwed into the threaded hole, so that the second con-
nector 320 s fixed with the fourth connector 500 are fixed,
and the structure is more reliable and firmer. It can be
understood that the second fastening piece may also be
a rivet, a pin, etc., which can also achieve the purpose
of fixing the second connector 320 and the fourth con-
nector 500 into a whole.

[0064] WithreferencetoFIG. 8,in someembodiments,
the second air pipe 200 is provided with a positioning rib
220 at a port position of the end portion of the second air
pipe 200, the positioning rib 220 may be an iron wire
embedded in the pipe wall, and a positioning groove
matched with the positioning rib 220 is formed in the slot
530. When the port of the second air pipe 200 is fixed in
the slot 530, the positioning rib 220 is clamped in the
positioning groove. It can be understood that the second
air pipe 200 is made of a plastic material, and the strength
of the second air pipe 200 can be improved by the posi-
tioning ribs 220, so that the connection between the sec-
ond air pipe 200 and the fourth connector 500 is firmer
and more reliable, and the second air pipe 200 is pre-
vented from being loose or easily damaged due to ex-
cessive tensile strength.

[0065] It should be noted that the slot 530 has a first
side wall and a second side wall arranged oppositely,
and the first side wall and the second side wall in coop-
eration form the curved slot 530. For example, the slot
530 may be defined as V-shaped, S-shaped and other
curved shapes, and the slot 530 shown in FIG. 8 is V-
shaped. In this way, the slot 530 can be matched with a
corrugated shape of the side wall of the second air pipe
200, so that the slot 530 can clamp the second air pipe
200 more firmly and the structural stability can be im-
proved.

[0066] With reference to FIG. 9 and FIG. 10, in some
embodiments, a positioning piece 600 is arranged in the
second air duct 210. The positioning piece 600 includes
a positioning portion 610 and a supporting portion 620.
The positioning piece 600 is sleeved on an outer side of
the first air pipe 100 through the positioning portion 610,
so that the positioning piece 600 is snapped on the first
air pipe 100 and prevented from falling off from the pipe
body. Meanwhile, the positioning portion 610 extends to-
ward the second air pipe 200 200 to form the supporting
portion 620. The supporting portion 620 extends into the
second air pipe 200 and abuts against the inner side wall
of the second air pipe 200. The supporting portion 620
abutting against the inner side wall of the second air pipe
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200 can be understood as that the supporting portion 620
abut against the inner side wall, so that the supporting
portion 620 can support the second air pipe 200 and keep
a certain space between the first air pipe 100 and the
second air pipe 200.

[0067] For example, the positioning portion 610 may
be a snap spring, the snap spring is matched with a pipe
body of the first air pipe 100, and the positioning piece
600 is snapped on the first air pipe 100 by the snap spring
buckling along a circumferential direction of the pipe
body. For another example, the positioning portion 610
may be an elastic pipe clamp, and the elastic pipe clamp
can clamp on the first air pipe 100 to prevent the posi-
tioning piece 600 from falling off from the pipe body.
[0068] It can be understood that the positioning piece
600 can position the first air pipe 100 and fix a relative
position between the first air pipe 100 and the second air
pipe 200. In operation, the first air duct 110 exhausts air
and the second air duct 210 inhales air. Under the posi-
tioning action of the positioning piece 600, the first air
pipe 100 can be prevented from moving inside the second
air pipe 200, that is, the inner pipe can be positioned
without moving, and the first air duct 110 and the second
air duct 210 can be kept from deforming, thus effectively
ensuring the smoothness of ventilation of the first air duct
110 and the second air duct 210, making the pipe-in-pipe
structure more stable and reliable, being beneficial to re-
ducing the resistance of air intake and air exhaust, and
playing a role of noise reduction.

[0069] In some embodiments, the positioning portion
610 is matched with the first annular groove on the outer
side of the firstair pipe 100, so that the positioning portion
610 can be clamped in the first annular groove for fixing,
and the first annular groove plays a role of limiting the
positioning piece 600, thus making the positioning piece
600 firmer and preventing the positioning piece 600 from
coming loose.

[0070] With reference to FIG. 9 and FIG. 10, in some
embodiments, the positioning portion 610 and the sup-
porting portion 620 are integrally formed by elastic fer-
rules bent, and the positioning portion 610 and the sup-
porting portion 620 can be shaped according to the
shapes, sizes and position relationships of the first air
pipe 100 and the second air pipe 200. The ferrule of the
embodiment is made of a steel wire with a certain carbon
content, which has high enough strength, good elasticity
andis noteasytobend. Inthis way, the positioning portion
610 formed by the ferrule bent has certain elasticity and
can clamp the first air pipe 100. During installation, the
ferrule can be directly expanded and sleeved on an outer
side of the first air pipe 100 by the elasticity of the ferrule,
and snapped onto the outer side of the first air pipe 100
by the positioning portion 610. Meanwhile, the second
air pipe 200 is supported by the supporting portion 620,
so that the installation is convenient and quick, the wind
resistance is small, and the ventilation of the second air
duct 210 is not affected.

[0071] With reference to FIG. 9, the ferrule has an
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open-loop structure, and an opening is arranged at the
position of the supporting portion 620, providing conven-
ience for the ferrule to be expanded and sleeved on the
outer side of the first air pipe 100. An end portion of the
opening of the ferrule is bent to form a bending section
621, and the bending section 621 is beneficial to improv-
ing a supporting strength of the supporting portion 620
and making the supporting structure more stable. It can
be understood that the ferrule may also adopt a closed-
loop structure and may also play a role of supporting and
positioning.

[0072] Itshould be noted that the positioning piece 600
may can be arranged at different positions of the first air
pipe 100 according to installation requirements, or more
than two positioning pieces 600 may be arranged on the
first air pipe 100, and the positioning pieces 600 are dis-
tributed along the pipe body of the first air pipe 100, so
that the stability of the pipe-in-pipe structure can be fur-
ther improved by positioning the first air pipe 100 at dif-
ferent positions, and the inner pipe can be effectively
prevented from moving inside the outer pipe, so that the
structure is more reliable.

[0073] InFIG. 11 and FIG. 12, a mobile air conditioner
20 according to an embodiment of the present disclosure
is illustrated, which employs the air pipe assembly 10 of
the foregoing embodiments.

[0074] With reference to FIG. 11, the mobile air condi-
tioner according to the embodiment of the present dis-
closure includes an air conditioner body 21 and the air
pipe assembly 10, wherein the air conditioner body 21
includes a condenser and an air exhaust assembly, the
condenser and the air exhaust assembly are installed in
an air intake chamber, and the condenser is configured
to exchange heat with the outdoor environment. An air
inlet of the air intake chamber is connected with the sec-
ond air pipe 200, and an air outlet of the air intake cham-
ber is connected with the first air pipe 100. According to
the use requirements of different environments, an op-
eration mode in which the firstairduct 110 and the second
air duct 210 are communicated with the outdoor environ-
ment at the same time, or an operation mode in which
the first air duct 110 is communicated with the outdoor
environment while the second air duct 210 is communi-
cated with the indoor environment may be selected
through the air pipe assembly 10.

[0075] With reference to FIG. 11, when in use, the air
pipe joint 300 is directly pulled out to the window for con-
nection, the first air duct 110 and the second air duct 210
are communicated with the outdoor environment at the
same time, and the outdoor air enters the mobile air con-
ditioner 20 through the second air duct 210. After the air
exchanges heat with the condenser, the hot air is ex-
hausted to the outdoor environment through the first air
duct 110, thus realizing the outdoor heat exchange proc-
ess of the mobile air conditioner 20. Both the air intake
and the air exhaust are completed through the outdoor
environment, which does not affect the indoor environ-
ment and has a good refrigeration effect.

10

15

20

25

30

35

40

45

50

55

10

[0076] With reference to FIG. 12, the first connector
310 is separated from the second connector 320, and
the first air pipe 100 is separately pulled out and commu-
nicated with the outdoor environment. During operation,
the indoor air enters the mobile air conditioner 20 through
the second air duct 210. After the air exchanges heat
with the condenser, the hot airis exhausted to the outdoor
environment through the first air duct 110 to realize the
heat exchange process, which is beneficial to exhausting
the indoor turbid air, and makes the indoor environment
have fresh air, so that the mobile air conditioner has high
use flexibility, can meet different use requirements, and
has better use experience. Structures of the condenser
and the air exhaust assembly are not show in the draw-
ings. The specific structure of the air conditioner body 21
is easy to obtain by those having ordinary skills in the art,
and will not be elaborated again.

[0077] It should be noted that, as shown in FIG. 10,
the first air pipe 100 and the second air pipe 200 may be
connected with the air conditioner body 21 through an
erection joint 700. The erection joint is connected to lower
ends of the first air pipe 100 and the second air pipe 200.
The erection joint 700 can be matched with the pipe-in-
pipe structure. In addition, a protective screening 710
may be arranged at the position of the erection joint 700.
The protective screening 710 is respectively correspond-
ing to the first air duct 110 and the second air duct 210.
Sundries or Animals such as mice can be effectively pre-
vented from entering the air conditioner body 21 through
the protective screening 710, thus ensuring the normal
operation of the mobile air conditioner 20.

[0078] The embodiments of the disclosure have been
described in detail above with reference to the drawings,
but the disclosure is not limited to the above embodi-
ments, and various changes can be made without de-
parting from the purpose of the disclosure within the
scope of knowledge possessed by those of ordinary skills
in the art.

Claims

1. An air pipe assembly for a mobile air conditioner,
comprising:

a first air pipe, wherein a first air duct is formed
in an inner side of the first air pipe; and

a second air pipe, wherein the second air pipe
is sleeved on an outer side of the first air pipe,
such that a second air duct is formed between
the first air pipe and the second air pipe;
wherein, the first air pipe is capable of extending
to an exterior of the second air pipe, such that
the air pipe assembly is capable of having a first
state in which both the first air duct and the sec-
ond air duct are communicated with an outdoor
environment, and having a second state in which
only the first air duct is communicated with the
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outdoor environment.

The air pipe assembly according to claim 1, further
comprising an air pipe joint, the air pipe joint being
connected to the first air pipe and the second air pipe
respectively.

The air pipe assembly according to claim 1, further
comprising an air pipe joint,

wherein the air pipe joint comprises a first connector
for being connected with the first air pipe and a sec-
ond connector for being connected with the second
air pipe, the first connector is detachably connected
with the second connector.

The air pipe assembly according to claim 3, wherein
a limiting portion is arranged on an inner side of the
second connector, the limiting portion defines a lim-
iting hole , the limiting hole matched with the first air
pipe, the limiting portion is connected with the first
connector.

The air pipe assembly according to claim 4, wherein
the limiting portion is provided with a first buckle
along a periphery of the limiting hole, the first buckle
is snapped with an edge of the first connector.

The air pipe assembly according to claim 5, wherein
the first connector comprises a first snap ring, the
first snap ring being connected with a port of the first
air pipe, a second snap ring snapped with the first
buckle is arranged above the first snap ring.

The air pipe assembly according to claim 6, wherein
the air pipe joint further comprises a third connector,
an end of the third connector is connected with the
first connector, an other end of the third connector
extends towards an outer side of the first air pipe to
form a third air pipe.

The air pipe assembly according to claim 7, wherein
on an inner side of the second snap ring is provided
with a bump , the third connector is provided with a
groove corresponding to the bump.

The air pipe assembly according to claim 3, wherein
the first connector is eccentrically arranged on the
inner side of the second connector.

The air pipe assembly according to claim 3, wherein
the air pipe joint further comprises a fourth connec-
tor, the fourth connector is provided with a slot, the
slot being connected with an end portion of the sec-
ond air pipe, the fourth connector is connected with
the second connector.

The air pipe assembly according to claim 10, wherein
the fourth connector comprises a first buckling piece
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and a second buckling piece, and the first buckling
piece is connected with the second buckling piece,
so that the slot is formed between the first buckling
piece and the second buckling piece.

The air pipe assembly according to claim 11, wherein
a port of the second air pipe is provided with a posi-
tioning rib , and a positioning groove matched with
the positioning rib is formed in the slot.

The air pipe assembly according to claim 1, wherein
apositioning piece is arranged in the second air duct,
the positioning piece comprises a positioning portion
sleeved on the outer side of the first air pipe, the
positioning portion extends towards the second air
pipe and forms a supporting portion abutting against
an inner side wall of the second air pipe.

The air pipe assembly according to claim 13, wherein
the outer side of the first air pipe is provided with an
annular groove for accommodating the positioning
portion.

The air pipe assembly according to claim 13, wherein
the positioning portion and the supporting portion are
made of elastic ferrules.

A mobile air conditioner, comprising the air pipe as-
sembly according to any one of claims 1 to 15.

The mobile air conditioner according to claim 16, fur-
ther comprising an air conditioner body, wherein the
air conditioner body is provided with a condenser,
an air intake chamber for mounting the condenser,
and an airinletand an air outlet being communicated
with the air intake chamber, the air inlet is connected
with a second air pipe, and the air outletis connected
with a first air pipe.
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