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(57) ABSTRACT

An indoor unit of an air conditioner includes a frame of the
indoor unit; a heat exchanger mounted on the frame and
having a refrigerant pipe 1 which a refrigerant flows; a
hanger plate mounted on a rear surface of the frame and
configured to fix the frame onto a wall surface; and a holder
plate mounted on a lower portion of the frame and connect-
ing the frame and the hanger plate. An end of the refrigerant
pipe 1s placed 1n a space formed by the frame, the holder
plate, and the hanger plate. The holder plate 1s movably
connected on a lower portion of the frame, so the refrigerant
pipe 15 accessible to a user to perform an operation of
connecting or separating the refrigerant pipe to or from a
connection pipe connected to an outdoor unit without rotat-
ing the frame.
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INDOOR UNIT OF AIR CONDITIONER AND
METHOD OF CONNECTING REFRIGERANT
PIPE THEREOF

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held 10
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

15

This application is a broadening reissue application of
U.S. Pat. No. 9618,217, issued on Apr. 11, 2017, which 1s a
continuation of U.S. application Ser. No. 14/328,205 filed on
Jul. 10, 2014, which claims the benefit of Korean Patent
Application No. 10-2013-0086632, filed on Jul. 23, 2013 in 20
the Korean Intellectual Property Office, the disclosures of
which are incorporated herein by reference.

BACKGROUND
25

1. Field

Embodiments of the present disclosure relate to an indoor
unit of an air conditioner having an improved frame struc-
ture 1n which a refrigerant pipe that connects an outdoor unit
and the indoor unit can be easily connected, and a method 30
of connecting the refrigerant pipe of the indoor unit of the air
conditioner.

2. Description of the Related Art

Air conditioners, which are apparatuses that keep indoor
air fresh and suitable for activities of humans using a 35
refrigeration cycle, cool an interior by performing a repeated
operation of mhaling indoor hot air, exchanging heat with a
low-temperature refrigerant, and then ejecting the heat-
exchanged air indoors, or heat the interior by performing a
reverse operation of the above-mentioned operation. 40

Air conditioners may cool or heat the interior using a
cooling cycle m which a compressor, a condenser, an
expansion valve, and an evaporator are circulated forward or
backward. The compressor provides a refrigerant 1n a high-
temperature high-pressure gaseous state, and the condenser 45
provides a refrigerant in a room-temperature high-pressure
liquid state. The expansion valve decompresses refrigerant
the room-temperature high-pressure liquid state, and the
evaporator evaporates the decompressed refrigerant into a
low-temperature gaseous state. 50

An air conditioner may be classified as a separable air
conditioner 1n which an outdoor umit and an indoor unit are
separately installed, or an integrally formed air conditioner
in which the outdoor unit and the indoor unit are integrally
installed. In the separable air conditioner in which the 55
outdoor unit and the indoor unit are separately installed, 1n
general, a compressor and a condenser (outdoor heat
exchanger) are provided at the outdoor unit, and an evapo-
rator (1ndoor heat exchanger) 1s provided at the indoor unait.

A refnigerant may flow while circulating the outdoor umt 60
and the indoor unit via a pipe that connects the indoor unit
and the outdoor unit.

The air conditioner may also be classified as a stand type
air conditioner, a wall-mountable air conditioner, or a ceiling
type air conditioner according to an installation method of 65
the indoor unit. In the wall-mountable air conditioner of the
separable air conditioner 1n which the indoor unit and the

2

outdoor unit are separately installed, the indoor unit may be
installed at a wall surface of the interior, and the indoor unit

may be connected to the outdoor unit installed outdoors via
a connection pipe. That 1s, a refrigerant pipe provided at the
indoor unit may be connected to the refrigerant pipe pro-
vided at the outdoor unit via the connection pipe, and the
refrigerant may circulate the refrigerant pipes provided at
the indoor unit and the outdoor unit.

Before the air conditioner 1s installed, the indoor unit and
the outdoor unmit may be separately provided, and when the
air conditioner 1s installed, the indoor unit and the outdoor
unit may be connected to each other via a pipe. In the
separable wall-mountable air conditioner, a holder plate may
be provided at a lower end of the air conditioner so as to be
stably fixed onto the wall surface. A fixing bracket may be
mounted on the wall surface on which the mndoor unit of the
wall-mountable air conditioner 1s to be mounted, and the
holder plate may be mounted to the fixing bracket so that the
wall-mountable air conditioner can be stably fixed onto the
wall surface.

The refrigerant pipe provided at the indoor unit may be
provided at a rear lower end of the indoor unit so that the
refrigerant 1s not exposed to the outside for the reason of
aesthetic appeal of the interior 1n which the wall-mountable
air conditioner 1s installed. In the wall-mountable air con-
ditioner according to the related art, the holder plate 1s
provided at the lower end of the mdoor unit, and thus no
working space in which an end of the refrigerant pipe of the
indoor unit and the connection pipe are to be connected to
cach other or to be separated from each other when the
indoor unit 1s 1nstalled or disassembled may be secured, and
it may be diflicult to perform an operation of connecting or
separating the refrigerant pipe of the indoor unit to or from

the connection pipe.

SUMMARY

Therefore, 1t 1s an aspect of the present disclosure to
provide an indoor unit of an air conditioner having an
improved frame structure in which a refrigerant pipe of the
indoor unit and a connection pipe can be easily connected to
cach other when the indoor unit of a wall-mountable air
conditioner 1s installed at a wall surface or the refrigerant
pipe of the indoor unit and the connection pipe can be easily
separated from each other when the indoor unit of the
wall-mountable air conditioner 1s removed from the wall
surtface.

Additional aspects of the disclosure will be set forth 1n
part 1n the description which follows and, in part, will be
apparent from the description, or may be learned by practice
of the disclosure.

In accordance with one aspect of the present disclosure,
there 1s provided an indoor unit of an air conditioner
including: a frame; a heat exchanger mounted on the frame
and having a refrigerant pipe 1n which a refrigerant flows; a
hanger plate mounted on a rear surface of the frame and
fixing the frame onto a wall surface; and a holder plate
mounted on a lower portion of the frame, fixing the frame
and the hanger plate, and supported by a fixing member of
the wall surface, wherein the holder plate may selectively
open/close the lower portion of the frame so as to facilitate
pipe connection.

The holder plate may be detachably mounted on the
frame.

An 1nsertion portion may be formed on the frame, and the
holder plate may slide into and be 1nserted into the insertion
portion.
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An 1nterference portion may be formed to protrude at one
side of the imsertion portion, an interference hole may be

formed 1n the holder plate, and when the holder plate is
inserted into the insertion portion, the interference portion
may be inserted into the interference hole so that the holder
plate can be fixed to the frame 1n a state in which the holder
plate 1s 1nserted into the insertion portion.

A protrusion rib may be formed at an iner side of the
insertion portion and may guide movement of the holder
plate.

A guide portion may be formed on the holder plate, and
the guide portion may be guided by the protrusion rib and
may guide the holder plate to be inserted into the 1nsertion
portion or to be taken out from the insertion portion.

An 1nterference portion may be formed at one side of the
isertion portion so as to prevent the holder plate from being
separated from the frame.

A hole may be provided in a rear surface of the hanger
plate, and a fixing member mounted onto the wall surface
may be inserted 1nto the hole so that the hanger plate can be
fixed onto the wall surface.

One end of the hanger plate may be mounted on the frame,
and an extension portion that protrudes toward the frame
may be formed at the other end of the hanger plate.

A hole may be formed in the extension portion, and a
protrusion portion may be formed at one side of the holder
plate, and the protrusion portion may be inserted into the
hole so that the frame and the other end of the hanger plate
can be fixed by the holder frame.

The holder plate may be mounted on the frame with a
hinge, and the holder plate may be rotated about the hinge
so as to selectively open/close the lower portion of the
frame.

An extension portion that protrudes toward the frame may
be formed on the hanger plate, and one side of the holder
plate may be mounted on the extension portion.

A hole may be formed 1n one side of the extension portion,
and a protrusion portion formed at one side of the holder
plate may be nserted into the hole so that the holder plate
can be fixed to the hanger plate.

A protrusion portion may be formed at one side of the
holder plate, and the protrusion portion may be 1nserted into

the hole.

The holder plate may slide and may be separable from the
frame.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the disclosure will become
apparent and more readily appreciated from the following
description of the embodiments, taken in conjunction with
the accompanying drawings of which:

FIG. 1 1illustrates an air conditioner according to an
embodiment of the present disclosure;

FIG. 2 1s an exploded perspective view of an indoor unit
of the air conditioner illustrated in FIG. 1 from a rear
direction;

FIG. 3 1llustrates an internal configuration of a side of the
alr conditioner of FIG. 1;

FIG. 4 1s an enlarged view of a portion A of FIG. 3;

FIG. 5 1s an enlarged view of a portion B of FIG. 3;

FIG. 6 1illustrates a state in which a holder plate 1s
separated from a frame according to an embodiment of the
present disclosure;

FI1G. 7 illustrates a state 1n which the holder plate 1s slid
toward a front of the frame according to another embodi-
ment of the present disclosure; and
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FIG. 8 illustrates a state in which the holder plate 1s
hinge-coupled to the frame according to still another
embodiment of the present disclosure.

DETAILED DESCRIPTION

The present disclosure will now be described more fully
with reference to the accompanying drawings, in which
exemplary embodiments of the disclosure are shown.

FIG. 1 1illustrates an air conditioner according to an
embodiment of the present disclosure.

Referring to FIG. 1, an air conditioner 1 according to an
embodiment of the present disclosure includes an indoor
umt 2, an outdoor unit 3, and a connection pipe 4 that
connects the indoor unit 2 and the outdoor umit 3. A
refrigerant may circulate through a refrigerant pipe (see 240
of FIG. 2) provided at the indoor unit 2 and a refrigerant pipe
(not shown) provided at the outdoor unit 3 via the connec-
tion pipe 4.

The indoor unit 2 may keep an appropriate indoor tem-
perature by discharging air that exchanges heat with the
refrigerant that 1s compressed and condensed 1n the outdoor
unit 3 indoors. The indoor unit 2 may include an expansion
valve and an evaporator. Indoor air may be cooled by the
refrigerant evaporated by the evaporator.

The outdoor unit 3 may include a compressor, a con-
denser, and a blower fan. An air mhalation hole, through
which external air may be introduced or discharged, may be
formed 1n one side of the outdoor unit 3. The compressor
compresses the refrigerant, and the compressed refrigerant 1s
introduced into the condenser and condensed. In this case,
the blower fan may be driven, and external air that 1s
introduced through the air inhalation hole may cool heat
generated 1n the condenser.

Based on a cooling operation, the connection pipe 4
includes a first connection pipe 41 1n which the refrigerant
moves from the outdoor unit 3 to the indoor unit 2, and a
second connection pipe 42 1 which the refrigerant moves
from the imndoor unit 2 to the outdoor unit 3. Circulation of
the refrigerant may be performed in such a way that the
refrigerant 1s introduced mto the indoor unmit 2 from the
outdoor unit 3 via the first connection pipe 41 and the
refrigerant 1s introduced into the outdoor unit 3 from the
indoor unit 2 to the outdoor unit 3 via the second connection
pipe 42.

When the air conditioner 1 operates so as to cool indoor
air to a predetermined temperature or less, the compressor
provided at the outdoor unit 3 compresses the refrigerant to
a high temperature and a high pressure, and the compressed
refrigerant moves to the condenser. The high-temperature
high-pressure refrigerant 1s condensed into a low-tempera-
ture high-pressure refrigerant by the condenser and moves to
the first connection pipe 41. The refrigerant moves along the
first connection pipe 41 and 1s introduced 1nto the indoor unit
2. The reirigerant that 1s expanded by the expansion valve
provided at the outdoor unit 3 or the indoor unit 2 may be
evaporated by the evaporator and may exchange heat with
high-temperature indoor air so that cooling can be per-
formed. The heat-exchanged refrigerant may move along the
second connection pipe 42 and may be introduced into the
outdoor unit 3.

FIG. 2 1s an exploded perspective view of an indoor unit
of the air conditioner illustrated in FIG. 1 from a rear
direction, FIG. 3 illustrates an internal configuration of a
side of the air conditioner of FIG. 1, FIG. 4 1s an enlarged
view of a portion A of FIG. 3, FIG. 5 15 an enlarged view of
a portion B of FIG. 3, and FIG. 6 1llustrates a state in which
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a holder plate 1s separated from a frame according to an
embodiment of the present disclosure.

Referring to FIGS. 1 through 6, the indoor unit 2 of the air
conditioner 1 1llustrated 1n FIG. 1 includes a case 20, a frame
21, a heat exchanger 24, and a blower fan 25. The frame 21,
the heat exchanger 24, and the blower fan 25 may be
accommodated 1n the case 20.

A grill 200 may be formed on a front surface of the case
20 so that external air can be mhaled into the indoor unit 2.
An air ejection hole 201, through which air that i1s heat-
exchanged by the heat exchanger 24 1s ejected 1nto an indoor
space, may be formed 1n a lower portion of the case 20. A
blade 202 may be mounted on the lower portion of the case
20. The a1r gjection hole 201 may be opened/closed with the
blade 202, and a direction 1n which air 1s ejected through the
air ejection hole 201 may be adjusted with the blade 202.
The air ejection hole 201 may be formed longitudinally 1n a
horizontal direction at a lower side of the case 20, and the
blade 202 may be 1nstalled to correspond to the air ejection
hole 201.

A frame 21 may be provided 1n the case 20. The blower
fan 25 may be coupled to the frame 21. The blower fan 25
1s provided 1n the case 20 and generates an 1nhalation force
for inhaling indoor air.

The heat exchanger 24 may be provided 1n the case 20.
Indoor air that 1s 1nhaled 1nto the case 20 with the blower fan
25 may be cooled or heated by the heat exchanger 24. In
detail, when the blower fan 25 1s rotated, air inhaled 1nto the
case 20 wvia the grill 200 may pass through the heat
exchanger 24 and may be cooled or heated and then may be
guided toward the air ejection hole 201 with a rear guide 210
and may be discharged indoors through the air ejection hole
201.

In this case, an ejection direction of discharged air may be
adjusted by the blade 202. The blade 202 may be installed
to correspond to the air ejection hole 201 that 1s formed long,
in the horizontal direction at the lower side of the case 20
and may have a shape of a long width. The blade 202 may
be rotated and may sag downward so as to open the air
ejection hole 201.

A reirigerant pipe 240 provided at the heat exchanger 24
may extend 1n a backward direction of the frame 21. An end
ol the refrigerant pipe 240 connected to the heat exchanger
24 of the indoor umit 2 1s provided to be open in the
backward direction of the frame 21. The connection pipe 4
may be connected to the end of the refrigerant pipe 240
provided to be open 1n the backward direction of the frame
21. The refngerant pipe 240 of the indoor unit 2 and the
refrigerant pipe (not shown) of the outdoor umt 3 may be
connected to each other via the connection pipe 4. Thus, the
reirigerant may circulate the refrigerant pipe 240 of the
indoor unit 2, the connection pipe 4, and the refrigerant pipe
of the outdoor unit 3.

In order to prevent the refrigerant pipe 240 from being
damaged by pressure of the refrigerant that flows within the
refrigerant pipe 240, the refrigerant pipe 240 of the imndoor
unit 2 may be manufactured of aluminum or copper. Since
the refrigerant pipe 240 of the indoor unit 2 1s formed of a
hard material, such as aluminum or copper, the refrigerant
pipe 240 does not bend or extend. Thus, 1n an air conditioner
according to the related art, 1n order to connect a refrigerant
pipe and a connection pipe alter an indoor unit 1s 1nstalled
at a wall surface, an additional separation member or other
things 1n a house may be placed between a rear surface of the
indoor unit and the wall surface so that the rear surface of the
indoor unit can be spaced apart from the wall surface by a
predetermined distance, thereby securing working space in
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which the connection pipe may be connected to the end of
the refrigerant pipe of the indoor unit. In this case, when
something placed between the indoor unit and the wall
surface moves during work or 1s released from the space
between the indoor unit and the wall surface, a disturbance
in an operation of connecting the refrigerant pipe 1s created,
and an accident 1n which the indoor unit 1s damaged occurs.

Heremnaftter, a structure of the frame 21 1n which working
space can be secured between the rear surface of the indoor
unit 2 and the wall surface after the indoor unit 2 1s installed
at the wall surface will be described 1n detail with reference
to the drawings.

A holder plate 22 and a hanger plate 23 may be mounted
on the frame 21 of the imndoor unit 2 illustrated 1in FIG. 1. A
lower cover 27 may be mounted on the frame 21 placed at
a lower portion of the holder plate 22. A lower portion of the
indoor unit 2 may be covered by the lower cover 27. The end
of the refrigerant pipe 240 may be placed at a rear side of the
frame 21. In detail, the end of the refrigerant pipe 240 may
be placed 1in a space formed by the frame 21, the holder plate
22, and the hanger plate 23.

The hanger plate 23 may be coupled onto a rear surface
of the frame 21. The hanger plate 23 may be coupled onto
the rear surface of the frame 21 and may {ix the indoor unit
2 onto the wall surface. For example, a fixing hole 232,
through which a fixing umt (not shown) that protrudes
toward the wall surface may be inserted, 1s provided in the
hanger plate 23, and the fixing unit (not shown) on the wall
surface may be 1nserted into the fixing hole 232 provided in
the hanger plate 23 so that the indoor unit 2 can be fixed onto
the wall surface.

One end of the hanger plate 23 may be coupled to one side
ol a rear surface of the frame 21 and may be fixed thereto.
An extension portion 230 may be formed at the other end of
the hanger plate 23. The extension portion 230 may be
formed to extend toward the frame 21 in a state in which the
hanger plate 23 1s coupled onto the rear surface of the frame
21. A hole 231 may be formed 1n one side of the extension
portion 230. A protrusion portion 222 formed on the holder
plate 22 may be 1nserted into the hole 231. The protrusion
portion 222 formed on the holder plate 22 may be mserted
into the hole 231 of the hanger plate 23 and may be
interfered with by an interference portion 212 so that the
holder plate 22 can fix the hanger plate 23 and the frame 21.

The holder plate 22 may be mounted on a bottom surface
of the frame 21. The holder plate 22 may be mounted on the
bottom surface of the frame 21 and may be supported by a
support member provided on the wall surface. The bottom
surface of the mdoor unit 2 1s supported by the support
member mounted on the wall surface so that the indoor unit
2 can be more stably fixed onto the wall surface. The lower
cover 27 may be provided at the lower portion of the holder
plate 22 so as to cover the holder plate 22 not to be exposed
to an outer side of the indoor unit 2.

An 1nsertion portion 211, into which the holder plate 22
may be mserted and may slide, may be formed on the bottom
surface of the frame 21. The insertion portion 211 may be
formed to correspond to a shape of the holder plate 22. A
protrusion rib 213 may be formed at one side of the insertion
portion 211 and may extend long 1n a direction 1n which the
holder plate 22 1s inserted into the msertion portion 211. The
holder plate 22 may be guided by the protrusion rib 213 and
may slide into and be 1nserted into the insertion portion 211.
A guide portion corresponding to the protrusion rib 213 may
also be formed on the holder plate 22. When the holder plate
22 shides into the insertion portion 211, the guide portion
may be provided 1n a shape of a groove or hole that extends




US RE48,080 E

7

long along a sliding direction, the protrusion rib 213 may be
guided along the guide portion, and the holder plate 22 may
slide 1nto and be inserted into the insertion portion 211.

The mterference portion 212 may protrude and may be
formed at one side of the insertion portion 211 so that the
holder plate 22 does not move within the isertion portion
211. An interference hole 220, through which the interfer-
ence portion 212 may pass in a state in which the holder
plate 22 1s mserted into the insertion portion 211 and the
interference portion 212 may be exposed to the outside, may
be formed 1n the holder plate 22. In detail, when the holder
plate 22 1s fully inserted into the insertion portion 211, the
interference portion 212 may be inserted into the interfer-
ence hole 220 so that the holder plate 22 can be fixed to the
frame 21.

In order to allow the interference portion 212 formed on
the bottom surface of the frame 21 to escape from the
interference hole 220 formed in the holder plate 22, the
holder plate 22 may be rotated at a predetermined angle in
an opposite direction to a direction 1n which the frame 21 1s
placed, and may slide and thus be separated from the frame
21 and the hanger plate 23. Thus, the lower portion of the
frame 21 may be 1n an open state.

When the refrigerant pipe 240 of the indoor unit 2 and the
connection pipe 4 are connected to each other 1n a state 1n
which the indoor unit 2 1s installed at the wall surface or
when the refrigerant pipe 240 of the indoor unit 2 and the
connection pipe 4 are separated from each other so as to
remove the indoor unit 2 from the wall surface, as described
above, the holder plate 22 may be rotated at a predetermined
angle and may slide and be separated from the frame 21 and
the hanger plate 23 so that a lower space of the frame 21 can
be opened and the working space can be secured. The holder
plate 22 1s detachably mounted on the frame 21 so that the
working space can be easily secured when the refrigerant
pipe 240 of the indoor unit 2 and the connection pipe 4 are
connected to or separated from each other.

When the indoor unit 2 1s installed at the wall surface, a
worker first fixes the indoor unmit 2 onto the wall surface. In
this case, the fixing unit (not shown) that protrudes toward
the wall surface may be iserted into the fixing hole 232
formed 1n the hanger plate 23, and the holder plate 22 may
be supported by the support member (not shown) provided
on the wall surface. The worker may raise a lower end of the
indoor unit 2 fixed onto the wall surface and then cause the
holder plate 22 to slide and be separated from the frame 21
and the hanger plate 23, so as to connect the refrigerant pipe
240 of the indoor unit 2 and the connection pipe 4. In this
case, the worker may cause the holder plate 22 to slide after
the protrusion portion 222 escapes from the hole 231 by
raising a rear portion of the holder plate 22 so that the
protrusion portion 222 formed on the holder plate 22 can
escape from the hole 231 formed in the hanger plate 23.

When the holder plate 22 1s separated from a lower end of
the indoor unit 2, suflicient working space i which the
refrigerant pipe 240 of the indoor unit 2 and the connection
pipe 4 may be connected to each other can be secured. The
worker connects the refrigerant pipe 240 and the connection
pipe 4, raises the lower end of the indoor unit 2, cause the
holder plate 22 to slide so that the protrusion portion 222
provided on the holder plate 22 can be inserted into the hole
231 formed 1n the hanger plate 23, and mounts the holder
plate 22 on the lower end of the 111(:1001‘ umt 2. The holder
plate 22 mounted on the lower end of the indoor unit 2 may
be supported by the support member (not shown) provided
on the wall surface so that the indoor umit 2 can be more
stably fixed onto the wall surface.
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In order to move the indoor unit 2 to another place, the
worker may raise the lower end of the indoor unit 2, raise the
holder plate 22 slightly, cause the holder plate 22 to slide
into the hole 231 after the protrusion portion 222 escapes
from the hole 231, and separate the holder plate 22 from the
hanger plate 23. The worker may perform an operation of
separating the refrigerant pipe 240 of the indoor unit 2 from
the connection pipe 4 in a state 1n which suflicient space
required for an operation of separating the refrigerant pipe
240 from the connection pipe 4 1s secured, and then may
detach the indoor unit 2 from the wall surface.

FIG. 7 illustrates a state in which the holder plate 1s shid
toward a front of the frame according to another embodi-
ment of the present disclosure.

Retferring to FIG. 7, the holder plate 22 according to
another embodiment of the present disclosure may be slid-
ably coupled to the frame 21. In detail, the holder plate 22
may be slidably mounted from the bottom surface of the
frame 21 toward a front of the frame 21. The end of the
refrigerant pipe 240 may be placed at the rear side of the
frame 21. The hanger plate 23 may be mounted on the rear
side of the frame 21, and the end of the refrigerant pipe 240
may be placed 1n a space 1n which the frame 21, the holder
plate 22, and the hanger plate 23 are formed.

Similarly to FIG. 1, the holder plate 22 may slide into and
be inserted 1nto the mnsertion portion 211 of the frame 21. In
this case, a front of the insertion portion 211 may be open,
and the holder plate 22 may be taken out from the indoor unit
2 through the open front portion of the insertion portion 211.

The protrusion rib 213 may be formed on an inner side
surface of the insertion portion 211 long 1n a direction 1n
which the holder plate 22 slides, so as to guide movement of
the holder plate 22. A guide portion corresponding to the
protrusion rib 213 may be formed on the holder plate 22, and
the guide portion can be guided by the protrusion nb 213.

An 1nterference portion (not shown) may be formed to
protrude at one side of the 1nsertion portion 211 of the frame
21, and the protrusion portion 222 provided on the holder
plate 22 may be interfered with by the interference portion
(not shown) so that the holder plate 22 cannot be fully
separated from the frame 21.

As described above, the holder plate 22 may slide 1nto the
front of the frame 21 so that the lower space of the frame 21
can be open and a space required to perform an operation of
connecting or separating the refrigerant pipe 240 and the
connection pipe 4 to or from each other can be secured.

When the operation of connecting or separating the refrig-
crant pipe 240 and the connection pipe 4 to or from each
other 1s finmshed, the holder plate 22 may slide into the front
of the frame 21 and may be inserted into the insertion
portion 211. The holder plate 22 inserted into the insertion
portion 211 may be supported by the support member
provided on the wall surface. Thus, the indoor unit 2 of the
air conditioner 1 can be stably fixed onto the wall surface.

Combination of the holder plate 22 and the hanger plate
23 may be performed similarly to the structure illustrated 1n
FIG. 1. In detail, the hanger plate 23 may be coupled onto
the rear surface of the frame 21, and one end of the hanger
plate 23 may be coupled onto and fixed to one side of the
rear surface of the frame 21. The extension portion 230 that
extends to the frame 21, may be formed on the other end of
the hanger plate 23. The hole 231 may be formed 1n an upper
surface of the extension portion 230, and the protrusion
portion 222 formed on the holder plate 22 may be serted
into the hole 231 of the hanger plate 23 and may be
interfered with by the interference portion 212 so that the
holder plate 22 can be fixed to the frame 21.




US RE48,080 E

9

The operation of connecting or separating the refrigerant
pipe 240 provided at the indoor unit 2 to which the holder
plate 22 illustrated 1n FIG. 7 1s coupled and the connection
pipe 4 may be performed similarly to the structure of FIG.
1.

In detail, when the indoor unit 2 1s installed at the wall
surface, the worker fixes the indoor unit 2 onto the wall
surface. In this case, the fixing unit (not shown) that pro-
trudes toward the wall surface may be inserted into the fixing,
hole 232 formed in the hanger plate 23, and the holder plate
22 may be supported by the support member (not shown)
provided on the wall surface. The worker may slide the
holder plate 22 forward so as to connect the refrigerant pipe
240 of the indoor unit 2 and the connection pipe 4. In this
case, the worker may cause the holder plate 22 to shide after
the protrusion portion 222 escapes from the hole 231 by
raising the rear portion of the holder plate 22 so that the
protrusion portion 222 formed on the holder plate 22 can
escape from the hole 231 formed in the hanger plate 23.
When the holder plate 22 slides and the lower end of the
indoor unit 2 1s open, suilicient working space in which the
refrigerant pipe 240 of the mndoor unit 2 and the connection
pipe 4 may be connected to each other can be secured. The
worker connects the refrigerant pipe 240 and the connection
pipe 4 to each other and then causes the holder plate 22 to
slide, slightly raises the rear portion of the holder plate 22
and 1nserts the protrusion portion 222 provided on the holder
plate 22 into the hole 231 formed in the hanger plate 23.
Thus, the holder plate 22 mounted on the lower end of the
indoor unit 2 may be supported by the support member (not
shown) provided on the wall surface so that the indoor unit
2 can be more stably fixed onto the wall surface.

When the worker wants to move the indoor umt 2 to
another place, the worker may cause the holder plate 22 to
slide after the protrusion portion 222 escapes from the hole
231 by slightly raising the rear portion of the holder plate 22.
Thus, the lower portion of the indoor unit 2 can be opened.
The worker may detach the indoor umt 2 from the wall
surface after performing the operation ol separating the
refrigerant pipe 240 of the indoor unit 2 and the connection
pipe 4 from each other 1n a state 1n which space 1s sulili-
ciently secured for the operation of separating the refrigerant
pipe 240.

FIG. 8 1illustrates a state in which a holder plate 1s
hinge-coupled to a frame according to still another embodi-
ment of the present disclosure.

Referring to FIG. 8, the holder plate 22 according to still
another embodiment of the present disclosure may be
coupled to the frame 21 so as to be rotatable about a hinge
26. The holder plate 22 may be coupled onto the bottom
surface of the frame 21 with the hinge 26. The holder plate
22 may be rotated about the hinge 26 so that the lower
portion of the frame 21 can be opened/closed.

Combination of the holder plate 22 and the hanger plate
23 may be performed similarly to the structure of FIG. 1. In
detail, the hanger plate 23 may be coupled onto the rear
surface of the frame 21, and one end of the hanger plate 23
may be coupled to and fixed to one side of the rear surface
of the frame 21. An extension portion 230 that extends to the
frame 21 may be formed at the other end of the hanger plate
23. A hole 231 1s formed 1n an upper surface of the extension
portion 230, and the protrusion portion 222 formed on the
holder plate 22 may be inserted into the hole 231 of the
hanger plate 23 so that the holder plate 22 can be fixed to the
frame 21.

The holder plate 22 may be supported by the support
member provided on the wall surface so that the indoor unit
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2 of the air conditioner 1 can be stably fixed onto the wall
surface. When the indoor unit 2 1s mnstalled at or removed
from the wall surface, the holder plate 22 may interfere with
performing an operation ol connecting or separating the
connection pipe 4 to or from the refrigerant pipe of the
indoor unit 2 so as to connect the relfrigerant pipe 240
provided at the indoor unit 2 and the refrigerant pipe (not
shown) of the outdoor unit 3, and a disturbance 1n the
operation of connecting or separating the connection pipe 4
to or from the refrigerant pipe 240 of the indoor unit 2 may
be created.

The operation of connecting or separating the refrigerant
pipe 240 provided at the indoor unit 2 to which the holder
plate 22 illustrated in FIG. 8 1s coupled and the connection
pipe may be performed similarly to that of FIG. 1.

In detail, when the indoor unit 2 1s installed at the wall
surface, the worker first fixes the indoor unit 2 onto the wall
surface. In this case, the fixing unit (not shown) that pro-
trudes toward the wall surface may be inserted into the fixing
hole 232 formed in the hanger plate 23, and the holder plate
22 may be supported by the support member (not shown)
provided on the wall surface. The worker may rotate the
holder plate 22 about the hinge 26 so as to connect the
refrigerant pipe 240 of the indoor unit 2 and the connection
pipe 4. In this case, the worker may cause the protrusion
portion 222 to escape from the hole 231 by raising a rear
portion of the holder plate 22 so that the protrusion portion
222 formed on the holder plate 22 can escape from the hole
231 formed 1n the hanger plate 23, and may secure a space
in which the holder plate 22 may be rotated by slightly
raising the lower end of the indoor unit 2, and then rotate the
holder plate 22 about the hinge 26. When the holder plate 22
1s rotated and the lower end of the indoor unit 2 i1s open,
suflicient working space in which the refrigerant pipe 240 of
the mdoor unit 2 and the connection pipe 4 may be con-
nected to each other can be secured. The worker connects the
refrigerant pipe 240 of the indoor unit 2 and the connection
pipe 4 to each other and then rotates the holder plate 22 in
an opposite direction to a direction in which the holder plate
22 1s rotated when the holder plate 22 1s open, raises the rear
portion of the holder plate 22 slhightly and inserts the
protrusion portion 222 provided on the holder plate 22 into
the hole 231 formed in the hanger plate 23. Thus, the holder
plate 22 can be mounted on the lower end of the indoor unit
2. The holder plate 22 mounted on the lower end of the
indoor unit 2 may be supported by the support member (not
shown) provided on the wall surface so that the indoor unit
2 can be more stably fixed onto the wall surface.

When the worker wants to move the indoor umt 2 to
another place, the worker may raise the rear portion of the
holder plate 22 slightly and rotate the holder plate 22 after
the protrusion portion 222 escapes from the hole 231. Thus,
the lower portion of the indoor unit 2 can be opened. The
worker may detach the indoor unit 2 from the wall surface
alter performing an operation of separating the refrigerant
pipe 240 of the indoor unit 2 and the connection pipe 4 from
cach other 1n a state 1n which space 1s sufliciently secured for
the operation of separating the refrigerant pipe 240.

According to the present disclosure, the holder plate 22
may be mounted to be separated from the frame 21 of the
indoor unit 2, mounted on the frame 21 and may slide
thereinto, or rotated about the hinge 26 so that a working
space can be easily secured when the operation of connect-
ing or separating the refrigerant pipe 240 of the indoor unit
2 and the connection pipe 4 to or from each other is
performed. Thus, the indoor unit 2 can be easily installed at
or removed from the wall surface without using an addi-
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tional separation member, and sudden accidents that may
occur 1n an unstable state 1n which the indoor unit 2 1s
separated by the separation member from the wall surface at
a predetermined angle can be prevented in advance.

According to an embodiment of the present disclosure,
working space and a field of vision required to connect or
separate a refrigerant pipe provided at an indoor unit of a
wall-mountable air conditioner and a connection pipe can be
casily secured. The connection pipe can be connected to or
separated from the refrigerant pipe provided at an indoor
unit of a wall-mountable air conditioner 1n a state in which
a suflicient field of vision 1s secured so that working con-
venience can be improved.

Although a few embodiments of the present disclosure
have been shown and described, it would be appreciated by
those skilled 1n the art that changes may be made in these
embodiments without departing from the principles and

spirit of the invention, the scope of which 1s defined 1n the
claims and their equivalents.

What 1s claimed 1s:

1. An indoor unit of an air conditioner connected to aw
outdoor unit of the air conditioner by a connection pipe, the
indoor unit comprising:

a frame of the indoor unit;

a heat exchanger mounted on the frame and having a

refrigerant pipe in which a refrigerant flows;

a hanger plate mounted on a rear surface of the frame and
configured to fix the frame onto a wall surface, the
frame being rotatable with respect to the hanger plate;
and

a holder plate mounted on a lower portion of the frame
and connecting the frame and the hanger plate,

wherein at least one of an end of the refrigerant pipe and
an end of the comnection pipe 1s placed 1n a space
formed by the frame, the holder plate, and the hanger
plate,

wherein the holder plate 1s configured to be detachable
from the hanger plate, whereby the refrigerant pipe 1s
accessible to a user to perform an operation of con-
necting or separating the refrigerant pipe to or from [a]
the connection pipe connected to [an] #2ze outdoor unit,
and

wherein an insertion portion 1s formed on the frame, and
the holder plate 1s configured to be withdrawn from the
isertion portion when the holder plate 1s detached
from the hanger plate.

2. The 1indoor unit of claim 1, wherein the holder plate 1s

detachably mounted on the frame.

3. The indoor unit of claim 1, wherein an interference
portion 1s formed to protrude at one side of the insertion
portion,

an 1nterference hole 1s formed 1n the holder plate, and

when the holder plate 1s inserted mto the insertion portion,
the interference portion 1s inserted 1nto the interference

hole so that the holder plate 1s able to be fixed to the
frame 1n a state in which the holder plate 1s inserted 1nto
the 1sertion portion.

4. The indoor unit of claim 1, wherein a protrusion rib 1s
formed at an inner side of the insertion portion and guides
movement of the holder plate.

5. The mdoor unit of claim 4, wherein a guide portion 1s
tformed on the holder plate, and the guide portion 1s guided
by the protrusion rib and guides the holder plate to be
inserted ito the mnsertion portion or to be taken out from the
insertion portion.
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6. The indoor unit of claim 1, wherein an interference
portion 1s formed at one side of the msertion portion so as
to prevent the holder plate from being separated from the
frame.

7. The indoor unit of claim 1, wherein a hole 1s provided
in a rear surface of the hanger plate, and a fixing member
mounted onto the wall surface 1s inserted into the hole so
that the hanger plate 1s able to be fixed onto the wall surtace.

8. The indoor unit of claim 1, wherein one end of the
hanger plate supports an upper side of the frame, and an
extension portion that protrudes toward the frame 1s formed
at the other end of the hanger plate.

9. The indoor unit of claim 8, wherein a hole 1s formed 1n
the extension portion, and a protrusion portion i1s formed at
one side of the holder plate, and the protrusion portion 1s
inserted into the hole so that the frame and the other end of
the hanger plate are able to be fixed by the holder frame.

10. The indoor unit of claim 1, wherein the holder plate
1s mounted on the frame with a hinge, and the holder plate
1s rotated about the hinge so as to selectively open/close the
lower portion of the frame.

11. The indoor unit of claam 10, wherein an extension
portion that protrudes toward the frame 1s formed on the
hanger plate, and one side of the holder plate 1s mounted on
the extension portion.

12. The indoor unit of claim 11, wherein a hole 1s formed
in one side of the extension portion, and a part of the holder
plate 1s 1nserted 1nto the hole so that the holder plate 1s able
to be fixed to the hanger plate.

13. The indoor unit of claim 1, wherein the holder plate
slides and 1s separable from the frame.

14. The indoor unit of claim 12, wherein, after the
protrusion portion formed on the holder plate escapes from
the hole by raising a lower end of the indoor unit, the holder
plate 1s able to slide.

15. The indoor unit of claim 10, wherein, after the
protrusion portion formed on the holder plate escapes from
the hole by raising a lower end of the indoor unit, the holder
plate 1s able to be rotated.

16. An air conditioner, comprising;:

an outdoor unit;

an indoor unit mounted flush to a wall;

a connection pipe to connect the outdoor unit and the

indoor unit,

wherein the mdoor unit comprises

a frame;

a heat exchanger mounted on the frame;

a refrigerant pipe mounted within the frame;

a hanger plate mounted on a rear surface of the frame
and configured to fix the frame flush to the wall
surface, the frame being rotatable with respect to the
hanger plate; and

a holder plate mounted on a lower portion of the frame
to connect the frame and the hanger plate, the holder
plate being detachably connected to the hanger plate,

wherein an insertion portion 1s formed on the frame,
and the holder plate 1s configured to be withdrawn
from the insertion portion when the holder plate 1s
detached from the hanger plate, and

wherein at least one of an end of the refrigerant pipe
and an end of the connection pipe 1s placed 1n a space
formed by the frame, the holder plate and the hanger
plate, whereby access to the refrigerant pipe by a
user 1s provided when the holder plate 1s detached
from the hanger plate.
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17. The air conditioner of claim 16, wherein an interfer-
ence portion 1s formed to protrude at one side of the 1nsertion
portion,

an 1nterference hole 1s formed 1n the holder plate, and

when the holder plate 1s 1nserted into the msertion portion,

the interference portion 1s mserted into the mterference
hole so that the holder plate 1s configured to be fixed to
the frame 1n a state 1n which the holder plate 1s mserted
into the insertion portion.

18. The air conditioner of claim 16, wherein a protrusion
r1ib 1s formed at an mner side of the isertion portion and 1s
configured to guide movement of the holder plate.

19. The air conditioner of claim 18, wherein a guide
portion 1s formed on the holder plate, and

the guide portion 1s guided by the protrusion rib and

guides the holder plate to be inserted into the insertion
portion or to be taken out from the insertion portion.

20. The air conditioner of claim 16, wherein a hole 1s
provided 1n a rear surface of the hanger plate, and a fixing
member configured to be mounted onto the wall 1s mserted
into the hole so that the hanger plate 1s able to be fixed onto
the wall.

21. The air conditioner of claim 16, wherein the holder
plate 1s mounted on the frame with a hinge, and the holder
plate 1s rotated about the hinge so as to selectively open/
close the lower portion of the frame.

22. The indoor unit of claim I, further comprising: a
lower cover covering a lower portion of the indoor unit and
mounted on the frame placed at a lower portion of the holder
plate.
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