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(54) CEILING-TYPE AIR CONDITIONER

(57) Various embodiments disclosed herein relate to
a bracket structure for fastening pipes in an outdoor unit
of an air conditioner. To this end, the outdoor unit of the
air conditioner may include: a bracket configured by fas-
tening a right-side part of an upper plate and a left-side
part of a lower plate so that the surfaces thereof partially
overlap, wherein one or a plurality of first service valves
are mounted on the right-side part of the upper plate and
one or a plurality of second service valves are mounted
on the left-side part of the lower plate; and a housing
configured so that the bracket is fastened to the lower
end of one surface.
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Description

[Technical Field]

[0001] The disclosure relates to a bracket structure for
fastening pipes in an outdoor unit of an air conditioner.

[Background Art]

[0002] An air conditioner may include components,
such as a compressor, a condenser, an expansion valve,
an evaporator, or a blower fan. The air conditioner may
provide air conditioning indoors or in a specific place by
controlling the temperature, humidity, air flow, or clean-
liness of the air using a cooling cycle.
[0003] The air conditioner may be structurally divided
into a separate type in which the compressor is placed
outdoors, and an integrated type in which the compressor
is integrated. The separate-type air conditioner may con-
nect an indoor unit including an indoor heat exchanger
to an outdoor unit including an outdoor heat exchanger
and a compressor using a refrigerant pipe. The integrat-
ed-type air conditioner may install an indoor heat ex-
changer, an outdoor heat exchanger, or a compressor in
one housing.
[0004] The air conditioner may include an outdoor unit
to discharge air polluted or heated from the indoor unit
to the outside. The outdoor unit may include a fan, a
compressor, or various pipes for discharging air to the
outside.
[0005] The outdoor unit of the air conditioner may re-
quire brackets which are separate structures for connect-
ing the external piping with the internal piping. The brack-
et is a separate component and must be able to be mount-
ed on the housing of the outdoor unit. In this case, for
the brackets on which the service valves to connect the
external piping and the internal piping in the outdoor unit,
piping work may be hard due to the surrounding compo-
nents. Thus, a need exists for a method for reducing in-
terference by other structures.

[Disclosure]

[Technical Solution]

[0006] Embodiments of the disclosure is to provide a
bracket structure capable of reducing interference by an
adjacent service valve or plate during the work of fasten-
ing a pipe to a service valve in an outdoor unit of an air
conditioner.
[0007] Embodiments of the disclosure is to provide a
bracket structure for blocking foreign objects from enter-
ing from the outside to the inside when mounted on an
outdoor unit of an air conditioner.
[0008] Embodiments the disclosure is to provide a fas-
tening structure for coupling service valves and plates to
constitute a bracket to be mounted on an outdoor unit of
an air conditioner.

[0009] The technical objects of the disclosure are not
limited to the foregoing, and other technical objects may
be derived by one of ordinary skill in the art from example
embodiments of the disclosure.
[0010] According to various example embodiments of
the disclosure, an outdoor unit of an air conditioner may
comprise a bracket configured as a right side portion of
an upper plate where one or more first service valves are
mounted and a left side portion of a lower plate where
one or more second service valves are mounted are fas-
tened to overlap each other in a partial area and a housing
configured to allow the bracket to be fastened at a lower
portion of one surface thereof.
[0011] According to various example embodiments of
the disclosure, there is proposed a bracket structure in-
stalled on an outdoor unit of an air conditioner, which
may secure a working space for fastening a pipe to the
bracket and block foreign objects from entering from the
outside to the inside.
[0012] Effects achievable in example embodiments of
the disclosure are not limited to the above-mentioned
effects, but other effects not mentioned may be appar-
ently derived and understood by one of ordinary skill in
the art to which example embodiments of the disclosure
pertain, from the following description. In other words,
unintended effects in practicing embodiments of the dis-
closure may also be derived by one of ordinary skill in
the art from example embodiments of the disclosure.

[Description of Drawings]

[0013] The above and other aspects, features and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following detailed
description, taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is a perspective view illustrating an outdoor
unit provided in an air conditioner according to var-
ious embodiments;
FIG. 2a and 2b are views illustrating an example of
mounting a bracket on the outdoor unit of FIG. 1;
FIG. 3 is a perspective view illustrating a bracket
provided on an outdoor unit of an air conditioner ac-
cording to various embodiments;
FIG. 4 is an exploded perspective view illustrating
plates constituting the bracket of FIG. 3;
FIG. 5 is an exploded perspective view illustrating
the bracket of FIG. 3;
FIG. 6 is a view illustrating an example of fastening
pipes in a bracket provided on an outdoor unit of an
air conditioner according to various embodiments;
FIG. 7a and 7b are a view illustrating an example
effective work radius when pipes are fastened in a
bracket provided on an outdoor unit of an air condi-
tioner having a general structure;
FIG. 8a and 8b are a view illustrating an example
effective work radius when pipes are fastened in a
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bracket provided on an outdoor unit of an air condi-
tioner having a structure according to various em-
bodiments; and
FIGS. 9a and 9b are views illustrating an example
of coupling two plates to provide a bracket according
to various embodiments.

[Mode for Invention]

[0014] Embodiments of the present disclosure are now
described in greater detail with reference to the accom-
panying drawings. However, the disclosure may be im-
plemented in other various forms and is not limited to the
embodiments set forth herein. The same or similar ref-
erence numerals may be used to refer to the same or
similar elements throughout the disclosure and the draw-
ings. Further, for clarity and brevity, no description may
be made of well-known functions and configurations in
the drawings and relevant descriptions.
[0015] As used in the disclosure, ‘upper side,’ ‘upper
direction,’ ‘lower side,’ and ‘lower direction’ denote upper
and lower directions of the air conditioner according to
an embodiment of the present disclosure, shown in FIG.
1. In other words, the side where the inlet of the air con-
ditioner in FIG. 1 is provided is referred to as a lower side,
and the side there above is referred to as an upper side.
[0016] An air conditioner according to an embodiment
of the disclosure is an air conditioner that lacks blades
for air-conditioning the discharged air. However, without
limitations to one embodiment of the present disclosure,
the present disclosure may also be applicable to air con-
ditioner including blades.
[0017] Further, an air conditioner according to an em-
bodiment of the disclosure is an air conditioner that in-
cludes a heat exchanger provided in an annular shape.
However, without limitations to one embodiment of the
present disclosure, the present disclosure may also be
applicable to air conditioners including a heat exchanger
provided in a rectangular shape or in other various
shapes.
[0018] Hereinafter, various embodiments of the disclo-
sure are described with reference to the accompanying
drawings.
[0019] FIG. 1 is a perspective view illustrating an out-
door unit 1 provided in an air conditioner according to
various embodiments. FIG. 2A and 2B are views illus-
trating an example of mounting a bracket 20 on the out-
door unit 1 of FIG. 1.
[0020] Referring to FIGS. 1 and 2, an outdoor unit 1 of
an air conditioner according to an embodiment may in-
clude a housing 10 having a bracket 20 mounted on one
surface 10a thereof by fastening members 11 and 13.
The one surface 10a of the housing 10 on which the
bracket 20 is mounted may be, e.g., either the right or
left side surface with respect to the front surface in a state
in which the outdoor unit 1 is installed. An opening 30 for
mounting the bracket 20 may be provided in the one sur-
face 10a of the housing 10. Components constituting the

outdoor unit 1, such as a compressor, a gas pipe, or a
liquid pipe, may be disposed in the inner space of the
housing 10.
[0021] According to an embodiment, the bracket 20
may be a structure for connecting an external pipe to an
internal pipe. The bracket 20 may include an outer struc-
ture (e.g., service valves) for fastening with the external
pipe on an outer surface thereof, and an inner structure
(not shown) for fastening with the internal pipe (e.g., a
gas pipe and/or a liquid pipe) on an inner surface thereof.
The outer structure may be a plurality of service valves.
The plurality of service valves may include, e.g., one or
more first service valves and one or more second service
valves that may be classified according to uses. The one
or a plurality of first service valves may be low-pressure
service valves, and the one or a plurality of second serv-
ice valves may be high-pressure service valves. The in-
ner structure may be a protruding member having a pipe
shape at a lower end portion of the service valve, which
is the outer structure. The protruding member may be
fitted into, e.g., an internal pipe such as a gas pipe and/or
a liquid pipe, or may be coupled by welding.
[0022] According to an embodiment, the bracket 20
may be mounted on the housing by fastening structures
11 and 13 formed as screws and screw holes at a lower
end portion (e.g., the bottom surface 10b of the housing
10) of the housing 10 (a -> b). The bottom surface 10b
of the housing 10 may have a rib provided by vertically
bending an end (e.g., a line segment) of the bottom sur-
face 10b to facilitate mounting of the bracket 20. To fasten
the bracket 20, a plurality of screw holes penetrating two
opposite surfaces of the rib may be formed.
[0023] According to an embodiment, a fitting gap may
be provided in a portion of the lower end portion 10b of
the housing on which the bracket 20 is to be mounted. A
fitting plate may be provided at a lower end of the bracket
20 at a position facing the fitting gap provided in the hous-
ing 10. When the bracket 20 is mounted on the housing
10, the fitting plate provided in the bracket 20 may be
fittingly fastened to the fitting gap provided in the housing
10. However, the structure in which the bracket 20 is
mounted on the housing 10 is not limited to the illustrated
structure, and may be implemented by various applica-
tions.
[0024] FIG. 3 is a perspective view illustrating a bracket
(the bracket 20 of FIG. 1) provided on an outdoor unit
(e.g., the outdoor unit 1 of FIG. 1) of an air conditioner
according to various embodiments. FIG. 4 is an exploded
perspective view illustrating plates constituting the brack-
et 20 of FIG. 3. FIG. 5 is an exploded perspective view
illustrating the bracket 20 of FIG. 3.
[0025] Referring to FIGS. 3, 4, and 5, the bracket 20
according to an embodiment may include a first plate 21,
a second plate 22, a plurality of service valves 31, 32,
33, and 34, or a plurality of fastening components 41, 42,
43, 44, 45, 46, 47, and 48. The first plate 21 may be an
upper plate, and the second plate 22 may be a lower
plate, but without limitations thereto, the first plate 21 may
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be a lower plate, and the second plate 22 may be an
upper plate. Among the plurality of service valves 31, 32,
33, and 34, the service valves 31 and 32 to be mounted
on the first plate 21 may be low-pressure service valves,
and the service valves 33 and 34 to be mounted on the
second plate 22 may be high-pressure service valves.
The low-pressure service valves 31 and 32 may be rel-
atively larger than the high-pressure service valves 33
and 34.
[0026] According to an embodiment, the first plate 21
may include one or more fitting portions (e.g., the first
fitting portion 420 and the second fitting portion 430 of
FIG. 4), fastening holes 421, 423, 431, and 433 for fas-
tening the first and second upper service valves 31 and
32, fastening holes 461, 463, and 465 for fastening with
the second plate 22, fastening holes 481, 482, and 483
for fastening with the housing (e.g., the housing 20 of
FIG. 1) or a component in the housing 20, or a rib 23 to
be fitted into a lower portion of the housing 20.
[0027] The first fitting portion 420 and/or the second
fitting portion 430 may be provided in a left direction that
is inward from the end of the right side portion of the first
plate 21. It may be preferable that the first fitting portion
420 and the second fitting portion 430 maintain a suffi-
cient separation distance to facilitate pipe fastening. The
fastening holes 421 and 423 for fastening with the first
upper service valve 31 may be provided near the end of
the first fitting portion 420. The fastening holes 431 and
433 for fastening with the second upper service valve 32
may be provided near the end of the second fitting portion
430.
[0028] The first plate 21 may be provided with an upper
guide member 24 having a protruding upper surface 410
so that a central portion thereof is formed to be substan-
tially higher than a surrounding portion thereof. The upper
guide member 24 may serve as an assembly guide when
coupled to the second plate 22. The right protruding cor-
ner among the four protruding corners provided in the
upper guide member 24 may be used as, e.g., an upper
guide stop jaw 411 configured to allow a lower guide stop
jaw 491 provided in the second plate 22 to be engaged
and stuck thereto when coupled with the second plate 22.
[0029] According to an embodiment, the second plate
22 may include one or more fitting portions (e.g., the third
fitting portion 440 and the fourth fitting portion 450 of FIG.
4), fastening holes 441, 443, 451, and 453 for fastening
the first and second lower service valves 33 and 34, fas-
tening holes 467 for fastening with the first plate 21, or
fastening holes 484, 485, 486, and 487 for fastening with
the housing 20 or a component in the housing 20.
[0030] The third fitting portion 440 and/or the fourth
fitting portion 450 may be provided in a right direction
that is inward from an end of a left portion of the second
plate 22. It may be preferable that the third fitting portion
440 and the fourth fitting portion 450 maintain a sufficient
separation distance to facilitate pipe fastening. The fas-
tening holes 441 and 443 for fastening with the first lower
service valve 33 may be provided near the end of the

third fitting portion 440. The fastening holes 451 and 453
for fastening with the second lower service valve 34 may
be provided near the end of the fourth fitting portion 450.
[0031] The second plate 22 may be provided with a
lower guide member 25 including a lower guide stop jaw
491 that protrudes from the lower surface 490 so that the
whole or part of the left side end portion is aligned and
fixed to an upper guide stop jaw 411 of the upper guide
member 24 provided in the first plate 21 if coupled with
the first plate 21. The lower guide member 25 may serve
as an assembly guide when coupled to the first plate 21.
For example, the lower guide stop jaw 491 provided in
the lower guide member 25 may be configured to be en-
gaged and stuck to the upper guide stop jaw 411 provided
in the first plate 21 when coupled with the first plate 21.
[0032] According to an embodiment, the first upper
service valve 31 and/or the second upper service valve
32 may be mounted on the first plate 21. A lower end
portion of the first upper service valve 31 may be fitted
into the first fitting portion 420 provided in the first plate
21, and a lower end portion of the second upper service
valve 32 may be fitted into the second fitting portion 430
provided in the first plate 21.
[0033] A lower end portion of the first upper service
valve 31 may be fitted into the first fitting portion 420
provided in the first plate 21 and be then fastened with
the first plate 21 by the fastening members 41 and 42.
One 41 of the fastening members 41 and 42 may be
fastened through the fastening hole provided in the first
upper service valve 31 and the fastening hole 421 pro-
vided in the first plate 21, and the other 42 may be fas-
tened through the other fastening hole provided in the
first upper service valve 31 and the fastening hole 423
provided in the first plate. When fitted into the first fitting
portion 420 provided in the first plate 21, an upper end
portion of the first upper service valve 31 may be exposed
above the upper surface 410 provided in the first plate 21.
[0034] A lower end portion of the second upper service
valve 32 may be fitted into the second fitting portion 430
provided in the first plate 21 and be then fastened with
the first plate 21 by the fastening members 43 and 44.
One 43 of the fastening members 43 and 44 may be
fastened through the fastening hole provided in the sec-
ond upper service valve 32 and the fastening hole 431
provided in the first plate, and the other 44 may be fas-
tened through the other fastening hole provided in the
first upper service valve 31 and the fastening hole 433
provided in the first plate. When fitted into the second
fitting portion 430 provided in the first plate 21, an upper
end portion of the second upper service valve 32 may be
exposed above the upper surface 410 provided in the
first plate 21.
[0035] According to an embodiment, the first lower
service valve 33 and/or the second lower service valve
34 may be mounted on the second plate 22. A lower end
portion of the first lower service valve 33 may be fitted
into the third fitting portion 440 provided in the second
plate 22, and a lower end portion of the second lower
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service valve 34 may be fitted into the fourth fitting portion
450 provided in the second plate 22.
[0036] A lower end portion of the first lower service
valve 33 may be fitted into the third fitting portion 440
provided in the second plate 22 and be then fastened
with the second plate 22 by the fastening member 46.
The fastening member 46 may be fastened through a
fastening hole provided in the first lower service valve 33
and a fastening hole 443 provided in the second plate
22. The other fastening hole 471 provided in the first lower
service valve 33 may be open until the other fastening
hole 471 is fastened to the first plate 21. When fitted into
the third fitting portion 440 provided in the second plate
22, the upper end portion of the first lower service valve
33 may be exposed above the lower surface 490 provided
in the second plate 22.
[0037] A lower end portion of the second lower service
valve 34 may be fitted into the fourth fitting portion 450
provided in the second plate 22 and be then fastened
with the second plate 22 by the fastening member 48.
The fastening member 48 may be fastened through a
fastening hole provided in the second lower service valve
34 and a fastening hole 453 provided in the second plate
22. The other fastening hole 473 provided in the second
lower service valve 34 may be open until the other fas-
tening hole 473 is fastened to the first plate 21. When
fitted into the fourth fitting portion 450 provided in the
second plate 22, an upper end portion of the second lower
service valve 34 may be exposed above the lower surface
490 provided in the second plate 22.
[0038] According to an embodiment, the upper surface
410 provided in the first plate 21 may be provided at a
relatively higher position than the lower surface 490 pro-
vided in the second plate 22. Accordingly, the positions
where the first and second upper service valves 31 and
32 exposed above the upper surface 410 provided in the
first plate 21 are disposed may be higher than the posi-
tions where the first and second lower service valves 31
and 32 exposed above the lower surface 490 provided
in the second plate 22 are disposed. For example, the
height difference between the upper surface 410 provid-
ed in the first plate 21 and the lower surface 490 provided
in the second plate 22 may be about 5 mm.
[0039] According to an embodiment, the right side por-
tion of the first plate 21 may be fastened to the left side
portion of the second plate 22 to overlap in a partial area.
For example, the bracket 20 may be configured so that
the left side portion of the second plate 22 overlaps and
is fastened under the right side portion of the first plate
21. The upper surface 410 of the first plate 21, on which
the first and second upper service valves 31 and 32 are
to be mounted, may be disposed to be relatively higher
than the upper surface 490 of the second plate 22, on
which the first and second lower service valves 33 and
34 are to be mounted. The upper surface 490 of the sec-
ond plate 22 may correspond to a lower surface of the
bracket 20 in which the first plate 21 and the second plate
22 are coupled. The fastening holes 461, 463, and 465

provided in the right side portion of the first plate 21 may
be aligned to the fastening holes 441, 451, and 467, re-
spectively, provided in the left side portion of the second
plate 22 at a lower end thereof and be fastened by the
fastening components 45 and 47.
[0040] The fastening hole 471 provided in the first low-
er service valve 33 and in the open state may be pene-
trated together with the fastening hole 461 provided in
the first plate 21 and the fastening hole 441 provided in
the second plate 22 by the fastening component 45 to
be triple-fastened. The fastening hole 473 provided in
the second lower service valve 34 and in the open state
may be penetrated together with the fastening hole 463
provided in the first plate 21 and the fastening hole 451
provided in the second plate 22 by the fastening compo-
nent 47 to be triple-fastened.
[0041] When the first plate 21 and the second plate 22
are coupled to each other, the first fitting portion 420 and
the second fitting portion 430 provided in the first plate
21 may be blocked by the upper left surface of the second
plate 22. When the first plate 21 and the second plate 22
are coupled to each other, the third fitting portion 440 and
the fourth fitting portion 450 provided in the second plate
22 may be blocked by the lower right surface of the first
plate 21.
[0042] According to an embodiment, fixing recesses
413 and 415 may be provided in the right edge (e.g., near
the bottoms of the fastening holes 461 and 463) of the
first plate 21. The fixing recesses 413 and 415 may be
fitted into the lower ends of the fastening members (e.g.,
the fastening members 46 and 48 of FIG. 3) fastening
the service valves (e.g., the first high-pressure service
valve 33 and the second high-pressure service valve 34
of FIG. 3) disposed on the second plate 22 when coupled
with the second plate 22. The fixing recesses 413 and
415 may be provided at the positions that may face the
fastening members 46 and 48 included in the service
valves 33 and 34 disposed on the second plate 22 around
the right edge of the first plate 21 after being fastened,
for example.
[0043] According to an embodiment, fixing recesses
493 and 495 may be provided in the left edge (e.g., be-
tween the third fitting portion 440 and the fourth fitting
portion 450) of the second plate 22. The fixing recesses
493 and 495 may be fitted into the lower ends of the
fastening members (e.g., the fastening members 42 and
44 of FIG. 3) fastening the service valves (e.g., the first
low-pressure service valve 31 and the second low-pres-
sure service valve 32 of FIG. 3) disposed on the first plate
21 when coupled with the first plate 21. The fixing recess-
es 493 and 495 may be provided at the positions that
may face the fastening members 42 and 44 included in
the service valves 31 and 32 disposed on the first plate
21 around the left edge of the second plate 22 after being
fastened, for example.
[0044] According to an embodiment, the bracket 20
may be mounted on the housing 20. The first plate 21
constituting the bracket 20 may be fastened to compo-
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nents provided inside the outdoor unit 1 or the housing
20 of the outdoor unit 1 using the plurality of fastening
holes 481, 482, and 483. The second plate 22 constituting
the bracket 20 may be fastened to components provided
inside the outdoor unit 1 or the housing 20 of the outdoor
unit 1 using the plurality of fastening holes 484, 485, 486,
and 487.
[0045] FIG. 6 is a view illustrating an example of fas-
tening pipes in a bracket (the bracket 20 of FIG. 1) pro-
vided on an outdoor unit (e.g., the outdoor unit 1 of FIG.
1) of an air conditioner according to various embodi-
ments. FIG. 7A and 7B are a view illustrating an example
of an effective work radius when fastening pipes in a gen-
eral bracket 20 provided in an outdoor unit 1 of an air
conditioner. FIG. 8A and 8B are a view illustrating an
example of an effective work radius when fastening pipes
in a proposed bracket 20 provided in an outdoor unit 1
of an air conditioner.
[0046] Referring to FIGS. 6, 7A, 7B, 8A and 8B, the
bracket 20 according to an embodiment may be config-
ured by overlapping and fastening a left side portion of
a second plate (e.g., the lower plate 22 of FIG. 3) under
a right side portion of a first plate (e.g., the upper plate
21 of FIG. 3). A first service valve (e.g., the first low-
pressure service valve 31 and the second low-pressure
service valve 32 of FIG. 3) may be mounted on the first
plate 21. A second service valve (e.g., the first high-pres-
sure service valve 33 and the second high-pressure serv-
ice valve 34 of FIG. 3) may be mounted on the second
plate 22.
[0047] According to an embodiment, the first service
valves 31 and 32 may be provided with fasteners 311
and 321 to fasten an external pipe. The fasteners 311
and 321 may have a structure such as a nut that may be
tightened or loosened by a spanner 60. The fasteners
311 and 321 may be fixing nuts but, without limitations
thereto, may be implemented as a structure according
to various other applications. The fasteners 311 and 321
may be provided to face in, e.g., a right direction in which
the second plate 22 is fastened, at upper end portions of
the first service valve 31 and 32. As another example,
the fasteners 311 and 321 may be provided to face in a
left direction opposite to the direction in which the second
plate 22 is fastened, at upper end portions of the first
service valves 31 and 32. The directions in which the
fasteners 311 and 321 face may be modified in consid-
eration of the degree of interference caused by other
components (e.g., adjacent service valves or the bottom
surfaces of the plates) during the pipe fastening work.
[0048] According to an embodiment, the second serv-
ice valves 33 and 34 may be provided with fasteners 331
and 341 to fasten an external pipe. The fasteners 331
and 341 may have a structure such as a nut that may be
tightened or loosened by a spanner 60. The fasteners
331 and 341 may be fixing nuts but, without limitations
thereto, may be implemented as a structure according
to various other applications. For example, the fasteners
331 and 341 may be provided to face in a right direction

opposite to the direction in which the first plate 21 is fas-
tened, at upper end portions of the second service valves
33 and 34. As another example, the fasteners 331 and
341 may be provided to face in a left direction in which
the first plate 21 is fastened, at upper end portions of the
second service valves 33 and 34. The directions in which
the fasteners 321 and 331 face may be modified in con-
sideration of the degree of interference caused by other
components (e.g., adjacent service valves or the bottom
surfaces of the plates) during the pipe fastening work.
[0049] According to an embodiment, the first service
valves 31 and 32 and the second service valves 33 and
34 may be mounted on the first plate 21 or the second
plate 22 in a zigzag shape so as not to be aligned on the
horizontal axis of the bracket 20. The first service valves
31 and 32 mounted on the first plate 21 may be disposed
a predetermined distance above the second service
valves 33 and 34 mounted on the second plate 22, away
from the horizontal axis, for example. The second service
valves 33 and 34 mounted on the second plate 22 may
be disposed a predetermined distance below the first
service valves 31 and 32 mounted on the first plate 21,
away from the horizontal axis, for example. Accordingly,
the separation distance between the first service valves
31 and 32 or between the second service valves 33 and
34 may be 30 mm or more. The first service valves 31
and 32 or the second service valves 33 and 34 may be
disposed to be inclined at a predetermined angle with
respect to the vertical axis. For example, the angle at
which the first service valves 31 and 32 or the second
service valves 33 and 34 are inclined with respect to the
vertical axis may be determined to be between 0 degrees
and 90 degrees, but preferably 30 degrees or more.
[0050] According to an embodiment, the first upper sur-
face 410 (e.g., the upper surface 410 of FIG. 4) to which
the first service valves 31 and 32 are to be fastened on
the first plate 21 and the second upper surface 490 (e.g.,
the lower surface 490 of FIG. 4) to which the second
service valves 33 and 34 are to be fastened on the second
plate 22 may be designed to have a step 730. For exam-
ple, the step 730 may be made by the coupling of the
upper guide stop jaw 411 and the lower guide stop jaw
491 in FIG. 4. The first service valves 31 and 32 mounted
on the first plate 21 may be positioned relatively higher
than the second service valves 33 and 34 mounted on
the second plate 22. For example, the height of the bot-
tom (e.g., the first upper surface 410) to which the first
service valves 31 and 32 are fastened in the first plate
21 may be relatively higher than the height of the bottom
(e.g., the second upper surface 490) to which the second
service valves 33 and 34 are fastened in the second plate
22.
[0051] According to an embodiment, the first service
valves 31 and 32 mounted on the first plate 21 and the
second service valves 33 and 34 mounted on the second
plate 22 may not be disposed on the vertical axis. For
example, the second service valves 33 and 34 may be
disposed to be spaced apart from the first service valves
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31 and 32 by a predetermined distance in the right direc-
tion. The second service valves 33 and 34 may be dis-
posed away in the lower right direction of the first service
valves 31 and 32. The structure in which the second serv-
ice valves 33 and 34 are disposed in the lower right di-
rection of the first service valves 31 and 32 may be iden-
tified with reference to the positions where the upper plate
21 and the lower plate 22 are disposed in FIG. 3.
[0052] As described above, the second effective dis-
tance <2 in the proposed bracket structure (e.g., the struc-
ture illustrated in FIG. 3) (see FIG. 8A) in which the first
service valves 31 and 32 and the second service valves
33 and 34 are arranged in a zig-zag manner while having
the step 730 may be relatively longer than the first effec-
tive distance <1 in the general bracket structure (see FIG.
7A) in which the service valves (e.g., the first service
valves 31 and 32 and the second service valves 33 and
34) are arranged in a row on the vertical axis of the plane
750 without a step. The genera bracket structure may
be, e.g., a structure in which a plurality of service valves
are linearly arranged on the vertical axis on the upper
surface 750 of one plate.
[0053] Accordingly, the spanner operable range (e.g.,
the effective work radius) in the proposed bracket struc-
ture in which service valves are arranged in a zig-zag
manner on two plates with a step 730 may be relatively
broader than the spanner operable range (e.g., the ef-
fective work radius) in the general bracket structure in
which service valves are arranged in a row on the vertical
axis without a step. This is why in the proposed bracket
structure, the pipe fastening work may be continued until
the second upper surface 490 of the second plate 22
provided to be positioned relatively lower than the first
upper surface 410 of the first service valves 31 and 31
acts as interference with the rotation of the spanner 60.
When the spanner operable range is broad, it may be
understood as similarly meaning, e.g., that the rotation
angle of the spanner 60 is large during the pipe fastening
work.
[0054] For example, the first effective distance <1 may
be defined as a straight distance from the position where
the service valve 32 is disposed to the position a1 (e.g.,
a position 710 or 720 where interference occurs in FIG.
7A or 7B) where the spanner 60 turns to the left to contact
the upper surface of the plate without a step during the
pipe fastening work on the service valve 32 in the general
bracket structure (e.g., the structure illustrated in FIG.
7A) where service valves are arranged in a row on the
vertical axis. For example, the first effective distance <1
may be the distance between the fixing nut (e.g., the cent-
er) which is the fastening member 321 provided in the
service valve 32 mounted on the first plate 21 and the
position a1 of the upper surface which is the higher bot-
tom provided in the plate which the spanner 60 is sup-
posed to contact when turning to the left.
[0055] The second effective distance f2 may be de-
fined as a straight distance from the position where the
service valve 32 is disposed to the position a2 (e.g., a

position 730 or 740 where interference occurs in FIG. 8A
or 8B) where the spanner 60 turns left to contact the
second upper surface 490 of the second plate 22, lower
is at a lower position due to the provided step 730 during
the pipe fastening work on the service valve 32 in the
proposed bracket structure (e.g., the structure illustrated
in FIG. 8A) where service valves are arranged in a zig-
zag manner with the step 730. For example, the second
effective distance f2 may be the distance between the
fixing nut (e.g., the center) which is the fastening member
321 provided in the service valve 32 mounted on the first
plate 21 and the position a2 of the second upper surface
490 which is the lower bottom provided in the second
plate 22 which is spanner 60 is supposed to contact when
turning to the left.
[0056] According to an embodiment, one surface of
the first plate 21 where the first service valves 31 and 32
are mounted and one surface of the second plate 22
where the second service valves 33 and 34 are mounted
may have a certain difference in height. For example, the
upper surface of the first plate 21 on which the first service
valves 31 and 32 are to be mounted may be positioned
relatively higher than the upper surface of the second
plate 22 on which the second service valves 33 and 34
are to be mounted. The height difference may provide a
first protrusion (e.g., the upper guide member 24 of FIG.
3) on the first plate 21 so that the substantially central
portion is formed to be relatively higher than the surround-
ings and a second protrusion (e.g., the lower guide mem-
ber 25 of FIG. 3) on the second plate 22 so that the whole
or part of the left end portion is aligned and fixed to the
protrusion provided in the first plate 21 when coupled
with the first plate 21. The first protrusion 24 and/or the
second protrusion 25 may serve as an assembly guide
when the first plate 21 and the second plate 22 are cou-
pled to each other.
[0057] In general, in a structure (e.g., the structure il-
lustrated in FIG. 7A) where service valves are arranged
on the bracket 20 in a row on the vertical axis, the rotat-
able angle (spanner operable range) of the spanner 60
may be about 70 degrees (see FIG. 7B) when tightening
or loosening the fixing nut, which is the fastening member
321 provided in any service valve, using the spanner 60.
For example, when the spanner 60 is operated in the
vertical direction for work, the rotatable angle of the span-
ner 60 may be a vertical clearance. This is caused by
interference 710 and 720 due to a service valve adjacent
to the fastening member 321 and/or interference 710 and
720 due to the bottom of the bracket (e.g., the bracket
20 of FIG. 1).
[0058] According to an embodiment, in a structure
(e.g., the structure illustrated in FIG. 8A) where service
valves are arranged on the bracket 20 on the vertical axis
in a zig-zag manner, rather than in a row, the rotatable
angle of the spanner 60 may be increased up to about
125 degrees when tightening or loosening the fixing nut,
which is the fastening member 321 provided in any serv-
ice valve, using the spanner 60. For example, when the
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spanner 60 is operated in the vertical direction for work,
the rotatable angle of the spanner 60 may be a vertical
clearance. This is caused by interference due to a service
valve adjacent to the fastening member 321 and/or in-
terference 730 and 740 due to the bottom (e.g., the upper
surface 490 of the second plate 22) of the second plate
22 constituting the bracket 20.
[0059] FIGS. 9A and 9B are views illustrating an ex-
ample of assembling one bracket (e.g., the bracket 20 of
FIG. 1) by coupling two plates (e.g., the upper plate 21
and the lower plate 22) to mount the bracket (e.g., the
bracket 20 of FIG. 1) on an outdoor unit (e.g., the outdoor
unit 1 of FIG. 1) of an air conditioner according to various
embodiments.
[0060] Referring to FIGS. 9A and 9B, a first plate 21
according to an embodiment may be provided with a first
fitting portion (e.g., the first fitting portion 420 of FIG. 4)
and a second fitting portion (e.g., the second fitting por-
tion 430 of FIG. 4), and a second plate 22 may be pro-
vided with a third fitting portion (e.g., the third fitting por-
tion 440 of FIG. 4) and a fourth fitting portion (e.g., the
fourth fitting portion 450 of FIG. 4).
[0061] According to an embodiment, a lower end por-
tion of a first upper service valve 31 may be fitted into
the first fitting portion 420 provided in the first plate 21
and be then fastened with the first plate 21 by fastening
members 41 and 42. A lower end portion of a second
upper service valve 32 may be fitted into the second fitting
portion 430 provided in the first plate 21 and be then
fastened with the first plate 21 by fastening members 43
and 44.
[0062] According to an embodiment, the first plate 21
where the first upper service valve 31 and the second
upper service valve 32 are mounted may be fastened to
the housing 20 of the outdoor unit 1 or components 80
provided inside the outdoor unit 1 using a plurality of fas-
tening holes 481, 482, and 483.
[0063] According to an embodiment, a lower end por-
tion of the first lower service valve 33 may be fitted into
the third fitting portion 440 provided in the second plate
22 and be then fastened to only one side of the second
plate 22 through one of the two fastening holes provided
in the first lower service valve 33 by the fastening member
46. A lower end portion of the second lower service valve
34 may be fitted into the fourth fitting portion 450 provided
in the second plate 22 and be then fastened to only one
side of the second plate 22 through one of the two fas-
tening holes provided in the second lower service valve
34 by the fastening members 48. The other one 471 of
the two fastening holes provided in the first lower service
valve 33 and the other one 473 of the two fastening holes
provided in the second lower service valve 34 may remain
empty.
[0064] As described above, in the first plate 21, the first
upper service valve 31 and the second upper service
valve 32 may first be mounted, and the first plate 21 may
be fastened with the housing 20 of the outdoor unit 1 or
the component 80 provided inside the outdoor unit 1 with

the first upper service valve 31 and the second upper
service valve 32 mounted. In this case, the second plate
22 is in a state in which one side of the first lower service
valve 33 and one side of the second lower service valve
34 are fastened, and the other side of the first lower serv-
ice valve 33 and the other side of the second lower service
valve 34 are open (see FIG. 9B).
[0065] According to an embodiment, the left side por-
tion of the second plate 22 may overlap under the right
side portion of the first plate 21 fastened with the com-
ponent 80 provided inside the outdoor unit 1 or the hous-
ing 20 of the outdoor unit 1, and they may be fastened
by the fastening components 45 and 47 in the overlapping
portion. For example, the first fastening member 45 may
achieve triple fastening through the fastening hole (e.g.,
the fastening hole 461 of FIG. 4) provided in the right
portion of the first plate 21, the fastening hole 471 pro-
vided in the first lower service valve 33, and the fastening
hole (e.g., the fastening hole 441 of FIG. 4) provided in
the left side portion of the second plate 22. The second
fastening member 47 may achieve triple fastening
through the fastening hole (e.g., the fastening hole 463
of FIG. 4) provided in the right portion of the first plate
21, the fastening hole 473 provided in the first lower serv-
ice valve 33, and the fastening hole (e.g., the fastening
hole 451 of FIG. 4) provided in the left side portion of the
second plate 22.
[0066] According to an embodiment, if the bracket 20
is completed as the second plate 22 is fastened to the
first plate 21, it may be fastened to the housing 20 of the
outdoor unit 1 or the components 80 provided inside the
outdoor unit 1 using the fastening holes 484, 485, 486,
and 487 provided in the right side portion and lower right
end portion of the bracket 20.
[0067] As described above, it may be easy to perform
welding by disassembling only the first plate 21 or second
plate 22 or piping and each service valve mounted on
the first and second plates 21 and 22 from the bracket
20 seated in the outdoor unit (e.g., the outdoor unit 10 of
FIG. 1).
[0068] The terms as used herein are provided merely
to describe some embodiments thereof, but are not in-
tended to limit the disclosure. As used herein, the singular
forms "a," "an," and "the" are intended to include the plural
forms as well, unless the context clearly indicates other-
wise. As used herein, each of such phrases as "A or B,"
"at least one of A and B," "at least one of A or B," "A, B,
or C," "at least one of A, B, and C," and "at least one of
A, B, or C," may include all possible combinations of the
items enumerated together in a corresponding one of the
phrases. As used herein, the term ’and/or’ should be un-
derstood as encompassing any and all possible combi-
nations by one or more of the enumerated items. As used
herein, the terms "include," "have," and "comprise" are
used merely to designate the presence of the feature,
component, part, or a combination thereof described
herein, but use of the term does not exclude the likelihood
of presence or adding one or more other features, com-
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ponents, parts, or combinations thereof. As used herein,
the terms "first" and "second" may modify various com-
ponents regardless of importance and/or order and are
used to distinguish a component from another without
limiting the components.
[0069] As used herein, the terms "configured to" may
be interchangeably used with the terms "suitable for,"
"having the capacity to," "designed to," "adapted to,"
"made to," or "capable of" depending on circumstances.
The term "configured to" does not essentially mean "spe-
cifically designed in hardware to." Rather, the term "con-
figured to" may refer, for example, to a device able to
perform an operation together with another device or
parts. For example, a ‘device configured (or set) to per-
form A, B, and C’ may be a dedicated device to perform
the corresponding operation or may refer, for example,
to a general-purpose device capable of various opera-
tions including the corresponding operation.
[0070] Meanwhile, the terms "upper side", "lower side",
and "front and rear directions" used in the disclosure are
defined with respect to the drawings, and the shape and
position of each component are not limited by these
terms.
[0071] While the disclosure has been illustrated and
described with reference to various example embodi-
ments, it will be understood that the various example em-
bodiments are intended to be illustrative, not limiting. It
will be further understood by those skilled in the art that
various changes in form and detail may be made without
departing from the true spirit and full scope of the disclo-
sure, including the appended claims and their equiva-
lents. It will also be understood that any of the embodi-
ment(s) described herein may be used in conjunction with
any other embodiment(s) described herein.

Claims

1. An outdoor unit of an air conditioner, comprising:

a bracket comprising a right side portion of an
upper plate where one or more first service
valves are mounted and a left side portion of a
lower plate where one or more second service
valves are mounted, wherein the upper and low-
er plates are configured to be fastened to over-
lap each other in a partial area; and
a housing configured to allow the bracket to be
fastened at a lower portion of one surface there-
of.

2. The outdoor unit of claim 1, wherein an upper surface
of the upper plate where the first service valve is
configured to be mounted is disposed relatively high-
er than an upper surface of the lower plate where
the second service valve is configured to be mount-
ed, and
wherein the first service valve mounted on the upper

plate is disposed to deviate from the second service
valve mounted on the lower plate on a horizontal
axis.

3. The outdoor unit of claim 1, wherein the first service
valve is configured to be fitted and coupled to an
upper fitting gap provided in one side end portion in
a direction toward the lower plate when fastened at
the upper plate,

wherein the second service valve is configured
to be fitted and coupled to a lower fitting gap
provided in one side end portion in a direction
toward the upper plate when fastened at the low-
er plate, and
wherein the bracket is configured so that the one
side end portion provided in the lower plate is
configured to be fastened to overlap a lower side
of the one side end portion provided in the upper
plate.

4. The outdoor unit of claim 1, wherein the bracket is
configured to be triple-fastened by a first fastening
hole provided in the right portion of the upper plate,
a second fastening hole provided in the one or more
second service valves, and a third fastening hole pro-
vided in the left portion of the lower plate, and
wherein another second fastening hole provided in
the second service valve is aligned to a fastening
hole provided near an end of a fitting portion provided
in the lower plate and fastened by a fastening com-
ponent.

5. The outdoor unit of claim 1, wherein the one or more
first service valves are low-pressure service valves,
and the one or more second service valves are high-
pressure service valves,

wherein a first fitting portion is provided where
a lower end portion of the lower-pressure service
valve is configured to be fitted in a left direction
which is inward from an end of the right portion
of the upper plate, and
wherein a second fitting portion is provided
where a lower end portion of the higher-pressure
service valve is configured to be fitted in a right
direction inward from an end of the left portion
of the lower plate.

6. The outdoor unit of claim 5, wherein based on the
upper plate and the lower plate are coupled, the first
fitting portion is disposed on the upper plate to be
blocked by the left portion of the lower plate.

7. The outdoor unit of claim 5, wherein based on the
upper plate and the lower plate are coupled, the sec-
ond fitting portion is disposed on the lower plate to
be blocked by the right portion of the upper plate.
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8. The outdoor unit of claim 5, wherein fastening holes
provided in the lower-pressure service valve are
aligned by fastening holes provided near an end of
the first fitting portion and fastened by a fastening
component.

9. The outdoor unit of claim 1, wherein a plurality of
fastening holes provided in a left portion of the upper
plate and a plurality of fastening holes provided in a
right portion of the lower plate are aligned by a plu-
rality of fastening holes provided in the housing and
configured to be fastened by a fastening component,
and
wherein a fastening hole provided in the right portion
of the upper plate is aligned by a fastening hole pro-
vided in the left portion of the lower plate, at a lower
end, and configured to be fastened by a fastening
component.

10. The outdoor unit of claim 1, wherein a fastener con-
figured to fasten pipes is provided at an upper end
portion of the first service valve to face in a right
direction where the lower plate is to be fastened, and
wherein a fastener configured to fasten pipes is pro-
vided at an upper end portion of the second service
valve to face in a left direction where the upper plate
is to be fastened.

11. The outdoor unit of claim 1, wherein a fastener con-
figured to fasten pipes is provided at an upper end
portion of the first service valve to face in a left di-
rection which is opposite to a direction in which the
lower plate is fastened, and
wherein a fastener configured to fasten pipes is pro-
vided at an upper end portion of the second service
valve to face in a right direction opposite to a direction
in which the upper plate is fastened.

12. The outdoor unit of claim 1, wherein a fastening rib
is provided at a lower end portion of at least one of
the upper plate or the lower plate and configured to
be fitted into a lower end portion of the housing.

13. The outdoor unit of claim 1, wherein the upper plate
is provided with a first protrusion so that a substan-
tially central portion is formed to be relatively higher
than a surrounding,

wherein the lower plate includes a second pro-
trusion so that a whole or part of a left side end
portion is aligned with fixed to a protrusion pro-
vided on the upper plate by coupling with the
upper plate, and
wherein the upper plate and the lower plate in-
cludes a configured serving as an assembly
guide by coupling.

14. The outdoor unit of claim 1, wherein the upper plate

includes at least one fixing recess at a right edge
into which a fastening member fastening one or more
second service valves mounted on the lower plate
are configured to be fitted.

15. The outdoor unit of claim 1, wherein the lower plate
includes at least one fixing recess at a left edge into
which a fastening member fastening one or more
first service valves mounted on the upper plate are
configured to be fitted.
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