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(54) AIR CONDITIONER OUTDOOR UNIT AND AIR CONDITIONER

(57) Disclosed are an air conditioner outdoor unit (1)
and an air conditioner, the air conditioner outdoor unit (1)
comprising a compressor (2); a pipeline, wherein a re-
frigerant is drawn in or discharged from the compressor
(2) by means of the pipeline; and further comprising a
balance weight assembly (10). The balance weight as-
sembly is provided with a balance weight block (11) and
a first fixing part (13), wherein an elastic accommodating
part (12) is formed on the balance weight block (11), and
the pipeline passes through the elastic accommodating
part (12) and is embedded into the elastic accommodat-
ing part (12); the first fixing part (13) is connected to the
elastic accommodating part (12) and surrounds part of
an outer wall of the pipeline so as to form a first contact
point (21) and a second contact point (22) on the outer
wall of the pipeline, and there is a height difference be-
tween the first contact point (21) and the second contact
point (22) so as to form self-locking between the balance
weight assembly (10) and the pipeline. By means of the
balance weight assembly (10), even if the balance weight
block is installed on a vertical pipe section, due to the

fact that there is the height difference between the first
contact point (21) and the second contact point (22),
self-locking between the balance weight assembly (10)
and the pipeline can be formed under the gravity of the
balance weight block (11), and the balance weight block
(11) cannot move downwards in a long-time use process,
ensuring that the pipeline and an operation frequency of
the compressor (2) cannot generate resonance, thereby
improving the stability of the air conditioner.
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Description

Technical field

[0001] The invention belongs to the technical field of
air conditioning equipment, and in particular relates to an
outdoor unit of an air conditioner and an air conditioner.

Background

[0002] The functions of air conditioning system (also
referred to air conditioner) is to adjust at least part of
parameters of indoor ambient air to their expected ranges
in accordance with user’s requirements, such as temper-
ature, humidity, flow speed, cleanliness, freshness and
the like. An air conditioner mainly includes: a compressor,
a cold source or a heat source, an air supply system and
an adjustment device. According to different working
principles, the air conditioners could be divided into fixed
speed air conditioners and inverter air conditioners,
wherein the inverter air conditioner is an air conditioning
system in which the amount of refrigerant circulated into
an indoor unit could be regulated by controlling the
amount of refrigerant circulated in the compressor so as
to satisfy cooling load or heating load of the air condition-
ing system in time.
[0003] The amount of refrigerant circulated in the com-
pressor is usually adjusted by controlling the frequency
of the compressor; that is to say the compressor may
work at different frequencies in a range between 15 Hz
to 120Hz. Gaseous refrigerant or gas-liquid refrigerant
are flowing in a suction pipeline or in a discharge pipeline
of the compressor in which the gaseous portion could be
compressed or expanded and become a vibration source
with a fixed frequency. However either of the pipelines
itself has an inherent vibration frequency, the compressor
working at certain frequencies may serve as a vibration
source acting on the pipelines and a vibration response
may generate when it is superposed on the inherent vi-
bration frequency and further result in low-frequency vi-
bration noise or intense vibration in the air conditioner
and affect user’s experience.
[0004] In order to solve the problem, rubber blocks are
bounded on the pipelines of the compressor by wires to
change their inherent vibration frequencies in the prior
art. But as the counterweight, the rubber blocks are very
likely to fall during the operation of air conditioner and
the descent may wrongly change the inherent vibration
frequency of the pipelines again resulting in the structure
could not able to weaken the vibration.

Summary

[0005] Aiming at solve the problem that as the coun-
terweight, the rubber blocks are very likely to fall during
the operation of air conditioner and the descent may
wrongly change the inherent vibration frequency of the
pipelines again resulting in the structure could not able

to weaken the vibration, one aspect of the present inven-
tion is to provide an air conditioner outdoor unit.
[0006] To achieve the above-mentioned object, the
present invention adopts technical solutions as follows.
[0007] An air conditioner outdoor unit including: a com-
pressor; a pipeline through which refrigerant is sucked
into or discharge from the compressor; characterized in
that the air conditioner outdoor unit further includes: a
counterweight assembly including: a counterweight
body, which is provided with an elastic receiving portion
through which one of the pipeline passes and embedded
therein; and a first fixing portion connected to the elastic
receiving portion, which is arranged around a part of an
outer wall of the pipeline to form a first contact point and
a second contact point thereon; wherein the first contact
point and the second contact point has a height difference
forming a self-locking between the counterweight assem-
bly and the pipeline.
[0008] Further, the first fixing portion is spiral and made
of rigid material, which has: a first end connected to the
elastic receiving portion; and a second end provided
higher than the first end; when the pipeline is embedded
in the elastic receiving portion, the elastic receiving por-
tion deforms to squeeze the first end towards the outer
wall of the pipeline forming the first contact point and the
first fixing portion deforms to squeeze towards the sec-
ond end towards the outer wall of the pipeline forming
the second contact point.
[0009] In order to protect the outer wall of pipeline, an
elastic limited portion is provided in the elastic receiving
portion, into which the first end is penetrated; wherein
the elastic limited portion elastically deforms to squeeze
the first end towards the outer wall of the pipeline to en-
able the elastic limited portion to abut against the outer
wall of the pipeline to form the first contact point.
[0010] Further the first fixing portion further includes:
an elastic protection component in which the second end
is arranged; wherein the first fixing portion deforms to
enable the second end to squeeze the outer wall of the
pipeline and the elastic protection component abuts
against the outer wall of the pipeline to form the second
contact point.
[0011] The counterweight assembly is particularly suit-
able for a vertical pipeline portion and the selflock could
prevent it from sliding down, so preferably the pipeline is
vertically arranged and has a continuous outer wall ex-
tended vertically.
[0012] In order to ensure the self-locking effect in in-
stallation, the height difference h between the first con-
tact point and the second contact point satisfying: 

wherein m is the coefficient of friction of the first contact
point or the second contact point, x is the distance be-
tween the center of gravity of the counterweight body and
the center of the pipeline.
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[0013] In order to avoid movement caused by collision
with people, the air conditioner outdoor unit further in-
cludes: a second fixing portion arranged around the outer
wall of the pipeline which is arranged below the first fixing
portion.
[0014] Further an annular groove is formed on one side
of the counterweight body away from the elastic receiving
portion and through which the second fixing portion pen-
etrates.
[0015] Another aspect of the present invention pro-
vides an air conditioner including: a housing installed in-
door in which a compressor and one or more heat ex-
changers are provided; and a pipeline through which re-
frigerant is sucked into or discharge from the compressor;
the air conditioner outdoor unit further includes: a coun-
terweight assembly including: a counterweight body,
which is provided with an elastic receiving portion through
which one of the pipeline passes and embedded therein;
and a first fixing portion connected to the elastic receiving
portion, which is arranged around a part of an outer wall
of the pipeline to form a first contact point and a second
contact point thereon; wherein the first contact point and
the second contact point has a height difference forming
a self-locking between the counterweight assembly and
the pipeline.
[0016] Further the first fixing portion is spiral and made
of rigid material, which has: a first end connected to the
elastic receiving portion; and a second end provided
higher than the first end; when the pipeline is embedded
in the elastic receiving portion, the elastic receiving por-
tion deforms to squeeze the first end towards the outer
wall of the pipeline forming the first contact point and the
first fixing portion deforms to squeeze towards the sec-
ond end towards the outer wall of the pipeline forming
the second contact point; and the height difference h be-
tween the first contact point and the second contact point
satisfying: 

wherein m is the coefficient of friction of the first contact
point or the second contact point, x is the distance be-
tween the center of gravity of the counterweight body and
the center of the pipeline
[0017] Compared with the prior art, the advantages
and positive effects of the present invention are:
Due to the height difference between the first contact
point and the second contact point, a self-locking be-
tween the counterweight assembly and the pipeline is
formed under the weight of the counterweight body and
the counterweight body cannot move downwards during
operation for a long period of time even being installed
on the pipeline section vertically extended, thereby avoid-
ing a resonation between the inherent frequency of the
pipeline and that of the operation of the compressor, and
the stability performance of the air conditioner is im-
proved.

[0018] After reading the specific embodiments of the
present invention in conjunction with the accompanying
drawings, other features and advantages of the present
invention will become clearer.

Description of the drawings

[0019] In order to clearly explain embodiments of the
present invention or technical solutions in the prior art,
at first drawings related to description of the embodi-
ments or the prior art will be briefly introduced as follows.
It is obvious that the drawings are described here are
part of embodiments of the present invention; for those
ordinary skill in the art other drawings could be obtained
based on these without any creative work.

Fig.1 is a schematic structural diagram of an air con-
ditioner outdoor unit according to one aspect of the
present invention;

Fig.2 is a schematic diagram of the structure when
the counterweight assembly is arranged on the pipe-
line;

Fig.3 is a schematic diagram of the counterweight
assembly shown in Fig. 2;

Fig.4 is a schematic diagram of the first contact point
and the second contact point when the counter-
weight assembly is arranged on the pipeline shown
in Fig.3;

Fig.5 shows a positional relationship between the
height difference between the first contact point and
the second contact point along the extension of the
pipeline, the distance between the center of gravity
of the counterweight body and the center of the pipe-
line when the counterweight assembly is arranged
on the pipeline as shown in Fig.4

Fig.6 is a schematic structural diagram of the first
fixing part, the second fixing portion and the pipeline
in installation;

Fig.7 is a schematic structural diagram of an air con-
ditioner according to another aspect of the present
invention.

Detailed Description of Embodiments

[0020] In order to make the objectives, technical solu-
tions, and advantages of the present invention clearer,
the following will further describe the present invention
in detail with reference to the accompanying drawings
and embodiments.
[0021] It should be noted that in the description of the
present invention, the terms "upper", "lower", "left",
"right", "vertical", "horizontal", "inner", "outer", etc. indi-
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cating directions or positions are merely based on the
direction or position relationship shown in the drawings,
which is only for description, and does not indicate or
imply that the device or element must have a specific
orientation, be constructed and operated in a specific ori-
entation, and therefore could not be understood as re-
strictions of the present invention. In addition, the terms
"first" and "second" are only used for description and
could not be understood as indicating or implying relative
importance.
[0022] Fig.1 is a schematic structural diagram of an
outdoor unit of an air conditioner according to one aspect
of the present invention. The air conditioner outdoor unit
1 includes a compressor 2 and pipelines connected to,
wherein the pipelines specifically refer to a suction pipe-
line 3 and a discharge pipeline 4 which communicate with
the compressor 2, refrigerant in the suction pipeline 3 is
sucked into the compressor 2 and discharged from the
compressor 2 to the discharge pipeline 4. The outdoor
unit 1 is provided with an air inlet and an air outlet. The
outdoor unit may also be provided with components such
as a heat exchanger, an axial flow fan and its motor, a
throttling device and a four-way valve. Compressor 2
could be a fixed frequency compressor directly powered
by 220V/50Hz mains supply with a theoretical speed
3000r/min and an actual speed 2800r/min due to factors
as resistance during operation. More commonly the com-
pressor 2 is an inverter compressor powered by analog
three-phase AC output from an inverter module with an
allowable frequency range from 15Hz to 120Hz and an
allowable voltage range from 30V to 200V, and the com-
pressor speed is in a range from 1500r/min to 9000r/min.
Taking a cooling mode as an example, when the com-
pressor speed increases, the cooling capacity increases
accordingly and the cooling effect is intensified so that
the room temperature drops rapidly; the compressor
speeds decreases when the room temperature drops to
a point near a target temperature to maintain the room
temperature. As peripheral pipelines of the compressor
2, it is necessary to consider a plurality of factors in de-
signing the suction pipeline 3 and the discharge pipeline
4 such as refrigerant resistance, noise, installation of aux-
iliary filters, arrangement of gas-liquid separator, position
of nozzles shape of casing and the like, so the design
space for the suction pipeline 3 and the discharge pipe-
line 4 is strictly restricted and it is better to bend as little
as possible. The compressor 2 is provided at the bottom
of the air conditioner outdoor unit 1 as shown in Fig.1. It
should be noted that the arrangement of the compressor
is not limited as shown in Fig.1 and it could be arranged
at other positions of the air conditioner outdoor unit 1 by
adjusting the suction pipeline 3, the discharge pipeline 4
and the internal layout of the casing.
[0023] Specifically, as shown in Fig.2, a counterweight
assembly 10 is provided on a pipeline and the inherent
frequency of the pipeline is changed by arranging the
counterweight assembly 10 to avoid operating noise or
intense vibration caused by specific operating frequen-

cies of the compressor superposed on the inherent fre-
quency of the pipeline. As shown in Fig.3, the counter-
weight assembly 10 could be disposed at any position of
the pipeline and is preferably installed on a section of a
pipeline vertically arranged, as a pipeline section 31
shown in Fig.2. The pipeline section, such as the pipeline
section 31, has a continuous outer wall extending verti-
cally so that there will be more design space allowing for
an elbow pipeline section, and additionally the installation
of the counterweight assembly 10 is more flexible, easy
to operate, replace and maintain. As shown in Fig.3, the
counterweight assembly 10 mainly comprises a counter-
weight body 11. The counterweight body 11 is made of
a soft material with elasticity, or a hard material. If the
counterweight body 11 is made of a hard material, a thick
soft material should be used to cover its outside to avoid
scratching the pipeline. The soft material could be rubber
or other composite materials. The weight of the counter-
weight body 11 is preferably obtained through software
simulation according to the type of the compressor 2.
[0024] An elastic receiving portion 12 is formed on the
counterweight body 11. The elastic receiving portion 12
is recessed and formed integrally with the counterweight
body 11. In an original state, the cross-sectional area of
the elastic receiving portion 12 is smaller than an arc area
of a corresponding position on the outer wall of the pipe.
The pipeline passes through the elastic receiving portion
12 and a part of the outer wall is embedded in the elastic
receiving portion 12 in usage. When the counterweight
assembly 10 is assembled, on one side of the outer wall
of the pipeline, the elastic receiving portion 12 corre-
spondingly expands to restrict a relative movement on
the outer wall of the pipeline.
[0025] The counterweight assembly 10 further in-
cludes a first fixing portion 13. The first fixing portion 13
is connected to the elastic receiving portion 12. The first
fixing portion 13 is arranged around a part of the outer
wall of the pipeline to form a first contact point 21 and a
second contact point 22 on the outer wall of the pipeline.
There is a height difference between the first contact point
21 and the second contact point 22 to form a self-locking
between the counterweight assembly 10 and the pipe-
line.
[0026] Due to the height difference between the first
contact point 21 and the second contact point 22, a self-
locking between the counterweight assembly 10 and the
pipeline is formed under the weight of the counterweight
body 11 and the counterweight body 11 cannot move
downwards during operation for a long period of time
even being installed on the pipeline section 31 vertically
extended, thereby avoiding a resonation between the in-
herent frequency of the pipeline and that of the operation
of the compressor, and the stability performance of the
air conditioner is improved.
[0027] A preferred structure of the counterweight as-
sembly 10 is further described with reference to Fig.3 to
Fig.5 as follows. As shown in Fig.3, the first fixing portion
13 has a spiral shape. The first fixing portion 13 is pref-
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erably made of rigid material, such as a metal wire with
a smooth surface and an appropriate diameter. The first
fixing portion 13 could undergo a certain degree of de-
formation under an external force exerted by an operator
so as to facilitate the installation of the counterweight
assembly 10 on the outside of the pipeline. The length
of the first fixing portion 13 is approximately 70% of the
circumstance of the outer wall of the pipeline and as a
body covers 50% of the circumstance of the outer wall
of the pipeline as being bent into a spiral shape. The first
fixing portion 13 specifically includes a first end 14 and
a second end 15 formed higher than the first end 14. The
first end 14 is provided in the elastic receiving portion 12.
An opening is formed between the first end 14 and the
second end 15 through which the pipeline penetrates into
the elastic receiving portion 12 and is fitted with the elastic
receiving portion 12. When the pipeline is embedded in
the elastic receiving portion 12, the elastic receiving por-
tion 12 undergoes elastic deformation and the restoring
force of the elastic material making of the elastic receiving
portion 12 acts on the first end 14 of the first fixing portion
13 to squeeze the first end 14 towards the outer wall of
the pipeline forming the first contact point 21. On the other
side, the first fixing portion 13 deforms due to the pene-
tration of the pipeline so that the second end 15 is
squeezed towards the outer wall of the pipeline forming
the second contact point 22. With this arrangements the
two contact points are respectively formed on both sides
of the pipeline, so further the self-locking is formed under
the weight to ensure the counterweight assembly 10
could not slide down in usage.
[0028] In order to keep the coefficient of friction of the
first contact point 21 and the second contact point 22 in
a proper range so as to ensure the self-locking reliably
functions, and further to protect the outer wall of the pipe-
line in the meanwhile, an elastic limited portion 16 is pro-
vided in the elastic receiving portion 12. The first end 14
penetrates into the elastic limited portion 16 to form a
connection therebetween. The elastic receiving portion
12 elastically deforms so as to squeeze the first end 14
towards the outer wall of the pipeline so that the elastic
limited portion 16 abuts against the outer wall of the pipe-
line to form the first contact point 21. At the other end,
for the same purpose, the first fixing portion 13 further
includes an elastic protection component 17. The second
end 15 is arranged in the elastic protection component
17, the first fixing portion 13 is deformed so that the sec-
ond end 15 squeezes the outer wall of the pipeline and
the elastic protection component 17 abuts against the
outer wall of the pipeline to form the second contact point
22. The elastic limited portion 16 is preferably formed
integrally with the elastic receiving portion 12, and is fixed
in a ring shape on a side wall of the elastic receiving
portion 12 in contact with the outer wall of the pipeline.
The first end 14 protrudes from the elastic receiving por-
tion 12 and is fixed. The elastic protection component 17
is preferably an elastic sheath made of a soft material,
and its length is approximately one third of the total length

of the first fixing portion 13. Preferably, the elastic pro-
tection component 17, the counterweight body 11, and
the elastic sheath are made of the same material.
[0029] The relation between three factors including the
coefficient of friction of the first contact point 21 and the
second contact point 22, the height difference between
the first contact point 21 and the second contact point 22
along the extended direction of the pipeline, and a dis-
tance between the center of gravity of the counterweight
body 11 and the center of the pipeline could ensure the
self-locking effect. To be specific, the coefficient of friction
of the soft material which is selected to make the elastic
protection component 17, the counterweight body 11 and
the elastic sheath could be retrieved, namely the coeffi-
cient of friction m of the first contact point 21 and the
second contact point 22, and it is further to determine the
distance x between the center of gravity of the counter-
weight body 11 and the center of the pipeline, and it is
further to determine the height difference h between the
first contact point 21 and the second contact point 22.
The three factors satisfy a condition of m > h/2x. Hence
the self-locking effect could be regulated by only adjust-
ing the height difference between the first contact point
21 and the second contact point 22 along the extended
direction of the pipeline on the basis of the known coef-
ficient of friction and the distance between the center of
gravity of the counterweight body 11 and the center of
the pipeline as the counterweight assembly 10 is being
arranged. The installation operation is simplified due to
there is only one constraint condition which is in a range
that the height difference should be satisfied. The center
of gravity of the counterweight body 11 could be obtained
by computer simulation once the shape and weight of
the counterweight body 11 is determined.
[0030] Considering that the packaging of the air con-
ditioner outdoor unit 1 may collide during in transportation
or during installation, preferably a second fixing portion
19 is also provided. The second fixing portion 19 is ar-
ranged around the outer wall of the pipeline. One side of
the counterweight body 11 away from the elastic receiv-
ing portion 12 is formed an annular groove 18, and the
second fixing portion 19 penetrates through the annular
groove 18 to restrict the relative movement of the pipeline
and the counterweight assembly 10 as a whole. The sec-
ond fixing portion 19 is preferably arranged below the
first fixing portion 13, and the first fixing portion 13 and
the second fixing portion 19 are independent of each oth-
er but not interacting. The second fixing portion 19 is
preferably a wire.
[0031] Another aspect of the present invention also dis-
closes an air conditioner. The air conditioner includes a
housing 5 installed inside a room. The compressor 2 and
an indoor heat exchanger 6 are provided in the housing
5. The indoor heat exchanger is configured to exchange
heat with air, and alternatively two or more indoor heat
exchangers could be disposed and exchange heat with
air or other media, such as water and the like. The hous-
ing 5 shown in Fig. 7 is only provided with the indoor side
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heat exchanger 6 exchanging heat with air. The indoor
heat exchanger 6 is arranged at the uppermost of the
housing 5, and an indoor fan and the compressor 2 are
arranged in sequence from top to bottom. In this type of
air conditioner, the space where the compressor 2 is dis-
posed is more compact and the design space for the
pipelines is smaller. In order to achieve the effect of shock
absorption, the counterweight assembly 10 is installed
the suction pipeline 3 or the discharge pipeline 4 of the
compressor 2.
[0032] As shown in Fig.3 to Fig. 5, in this type of the
air conditioner the counterweight assembly 10 is used to
change the inherent frequency of the pipeline so as to
avoid the occurrence of running noise or severe vibration
caused by the superposition of the inherent frequency of
the pipeline and the operating frequency of the compres-
sor 2. The counterweight assembly 10 as shown could
be arranged on a pipeline, and is in particular suitable
for installing on a pipeline portion extended along the
vertical direction. The pipeline section 31 has a continu-
ous outer wall extending vertically so that there will be
more design space allowing for an elbow pipeline section,
and additionally the installation of the counterweight as-
sembly 10 is more flexible, easy to operate, replace and
maintain. As shown in Fig.3, the counterweight assembly
10 mainly comprises a counterweight body 11. The coun-
terweight body 11 is made of a soft material with elasticity,
or a hard material. If the counterweight body 11 is made
of a hard material, a thick soft material should be used
to cover its outside to avoid scratching the pipeline. The
soft material could be rubber or other composite materi-
als. The weight of the counterweight body 11 is preferably
obtained through software simulation according to the
type of the compressor 2.
[0033] An elastic receiving portion 12 is formed on the
counterweight body 11. The elastic receiving portion 12
is recessed and formed integrally with the counterweight
body 11. In an original state, the cross-sectional area of
the elastic receiving portion 12 is smaller than an arc area
of a corresponding position on the outer wall of the pipe.
The pipeline passes through the elastic receiving portion
12 and a part of the outer wall is embedded in the elastic
receiving portion 12 in usage. When the counterweight
assembly 10 is assembled, on one side of the outer wall
of the pipeline, the elastic receiving portion 12 corre-
spondingly expands to restrict a relative movement on
the outer wall of the pipeline.
[0034] The counterweight assembly 10 further in-
cludes a first fixing portion 13. The first fixing portion 13
is connected to the elastic receiving portion 12. The first
fixing portion 13 is arranged around a part of the outer
wall of the pipeline to form a first contact point 21 and a
second contact point 22 on the outer wall of the pipeline.
There is a height difference between the first contact point
21 and the second contact point 22 to form a self-locking
between the counterweight assembly 10 and the pipe-
line.
[0035] Due to the height difference between the first

contact point 21 and the second contact point 22, a self-
locking between the counterweight assembly 10 and the
pipeline is formed under the weight of the counterweight
body 11 and the counterweight body 11 cannot move
downwards during operation for a long period of time
even being installed on the pipeline section 31 vertically
extended, thereby avoiding a resonation between the in-
herent frequency of the pipeline and that of the operation
of the compressor, and the stability performance of the
air conditioner is improved.
[0036] The first fixing portion 13 has a spiral shape.
The first fixing portion 13 is preferably made of rigid ma-
terial, such as a metal wire with a smooth surface and
an appropriate diameter. The first fixing portion 13 could
undergo a certain degree of deformation under an exter-
nal force exerted by an operator so as to facilitate the
installation of the counterweight assembly 10 on the out-
side of the pipeline. The length of the first fixing portion
13 is approximately 70% of the circumstance of the outer
wall of the pipeline and as a body covers 50% of the
circumstance of the outer wall of the pipeline as being
bent into a spiral shape. The first fixing portion 13 spe-
cifically includes a first end 14 and a second end 15
formed higher than the first end 14. The first end 14 is
provided in the elastic receiving portion 12. An opening
is formed between the first end 14 and the second end
15 through which the pipeline penetrates into the elastic
receiving portion 12 and is fitted with the elastic receiving
portion 12. When the pipeline is embedded in the elastic
receiving portion 12, the elastic receiving portion 12 un-
dergoes elastic deformation and the restoring force of
the elastic material making of the elastic receiving portion
12 acts on the first end 14 of the first fixing portion 13 to
squeeze the first end 14 toward the outer wall of the pipe-
line forming the first contact point 21. On the other side,
the first fixing portion 13 deforms due to the penetration
of the pipeline so that the second end 15 is squeezed
towards the outer wall of the pipeline forming the second
contact point 22. With this arrangements the two contact
points are respectively formed on both sides of the pipe-
line, so further the self-locking is formed under the weight
to ensure the counterweight assembly 10 could not slide
down in usage. The outer of the first fixing portion 13 is
covered by soft material and the first fixing portion 13 and
the counterweight assembly 10 are preferably integral-
lyformed.
[0037] The relation between three factors including the
coefficient of friction of the first contact point 21 and the
second contact point 22, the height difference between
the first contact point 21 and the second contact point 22
along the extended direction of the pipeline, and a dis-
tance between the center of gravity of the counterweight
body 11 and the center of the pipeline could ensure the
self-locking effect. To be specific, the coefficient of friction
of the soft material which is selected to make the elastic
protection component 17, the counterweight body 11 and
the elastic sheath could be retrieved, namely the coeffi-
cient of friction m of the first contact point 21 or the second
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contact point 22, and it is further to determine the distance
x between the center of gravity of the counterweight body
11 and the center of the pipeline, and it is further to de-
termine the height difference h between the first contact
point 21 and the second contact point 22. The three fac-
tors satisfy a condition of m > h/2x. Hence the self-locking
effect could be regulated by only adjusting the height
difference between the first contact point 21 and the sec-
ond contact point 22 along the extended direction of the
pipeline on the basis of the known coefficient of friction
and the distance between the center of gravity of the
counterweight body 11 and the center of the pipeline as
the counterweight assembly 10 is being arranged. The
installation operation is simplified due to there is only one
constraint condition which is in a range that the height
difference should be satisfied. The center of gravity of
the counterweight body 11 could be obtained by compu-
ter simulation once the shape and weight of the counter-
weight body 11 is determined.
[0038] The above embodiments are only used to illus-
trate the technical solutions of the present invention, but
not to limit them; although the present invention has been
described in detail with reference to the foregoing em-
bodiments, for those of ordinary skill in the art, the tech-
nical solutions of the foregoing embodiments can still be
described. The recorded technical solutions are modi-
fied, or some of the technical features are equivalently
replaced; these modifications or replacements do not
cause the essence of the corresponding technical solu-
tions to deviate from the spirit and scope of the technical
solutions claimed by the present invention.

Claims

1. An air conditioner outdoor unit including:

a compressor;
a pipeline through which refrigerant is sucked
into or discharge from the compressor;
characterized in that the air conditioner out-
door unit further includes:

a counterweight assembly including:

a counterweight body, which is provid-
ed with an elastic receiving portion
through which one of the pipeline pass-
es and embedded therein; and
a first fixing portion connected to the
elastic receiving portion, which is ar-
ranged around a part of an outer wall
of the pipeline to form a first contact
point and a second contact point ther-
eon;

wherein the first contact point and the sec-
ond contact point has a height difference

forming a self-locking between the counter-
weight assembly and the pipeline.

2. The air conditioner outdoor unit according to claim
1, characterized in that:
the first fixing portion is spiral and made of rigid ma-
terial, which has:

a first end connected to the elastic receiving por-
tion; and
a second end provided higher than the first end;
when the pipeline is embedded in the elastic re-
ceiving portion, the elastic receiving portion de-
forms to squeeze the first end towards the outer
wall of the pipeline forming the first contact point
and the first fixing portion deforms to squeeze
towards the second end towards the outer wall
of the pipeline forming the second contact point.

3. The air conditioner outdoor unit according to claim
2, characterized in that:

an elastic limited portion is provided in the elastic
receiving portion, into which the first end is pen-
etrated;
wherein the elastic limited portion elastically de-
forms to squeeze the first end towards the outer
wall of the pipeline to enable the elastic limited
portion to abut against the outer wall of the pipe-
line to form the first contact point.

4. The air conditioner outdoor unit according to claim
3, characterized in that:

the first fixing portion further includes:
an elastic protection component in which the
second end is arranged;
wherein the first fixing portion deforms to enable
the second end to squeeze the outer wall of the
pipeline and the elastic protection component
abuts against the outer wall of the pipeline to
form the second contact point.

5. The air conditioner outdoor unit according to claim
4, characterized in that:
the pipeline is vertically arranged and has a contin-
uous outer wall extended vertically.

6. The air conditioner outdoor unit according to claim
5, characterized in that:
the height difference h between the first contact point
and the second contact point satisfying: 

wherein m is the coefficient of friction of the first con-
tact point or the second contact point, x is the dis-
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tance between the center of gravity of the counter-
weight body and the center of the pipeline.

7. The air conditioner outdoor unit according to any one
of claim 1 to 6, characterized in that:
the air conditioner outdoor unit further includes:
a second fixing portion arranged around the outer
wall of the pipeline which is arranged below the first
fixing portion.

8. The air conditioner outdoor unit according to claim
7, characterized in that:
an annular groove is formed on one side of the coun-
terweight body away from the elastic receiving por-
tion and through which the second fixing portion pen-
etrates.

9. An air conditioner including:

a housing installed indoor in which a compressor
and one or more heat exchangers are provided;
and
a pipeline through which refrigerant is sucked
into or discharge from the compressor;
characterized in that the air conditioner out-
door unit further includes:

a counterweight assembly including:

a counterweight body, which is provid-
ed with an elastic receiving portion
through which one of the pipeline pass-
es and embedded therein; and
a first fixing portion connected to the
elastic receiving portion, which is ar-
ranged around a part of an outer wall
of the pipeline to form a first contact
point and a second contact point ther-
eon;

wherein the first contact point and the sec-
ond contact point has a height difference
forming a self-locking between the counter-
weight assembly and the pipeline.

10. An air conditioner according to claim 9, character-
ized in that, the first fixing portion is spiral and made
of rigid material, which has:

a first end connected to the elastic receiving por-
tion; and
a second end provided higher than the first end;
when the pipeline is embedded in the elastic re-
ceiving portion, the elastic receiving portion de-
forms to squeeze the first end towards the outer
wall of the pipeline forming the first contact point
and the first fixing portion deforms to squeeze
towards the second end towards the outer wall

of the pipeline forming the second contact point;
and
the height difference h between the first contact
point and the second contact point satisfying: 

wherein m is the coefficient of friction of the first
contact point or the second contact point, x is
the distance between the center of gravity of the
counterweight body and the center of the pipe-
line.

13 14 



EP 3 967 947 A1

9



EP 3 967 947 A1

10



EP 3 967 947 A1

11



EP 3 967 947 A1

12



EP 3 967 947 A1

13



EP 3 967 947 A1

14



EP 3 967 947 A1

15



EP 3 967 947 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 967 947 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 3 967 947 A1

18

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

