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(54) Air conditioning device

(57) An air conditioning device is provided. The air
conditioning device includes a distribution device that dis-
tributes refrigerant from an outdoor unit to a plurality of
indoor units, and that receives refrigerant from the plu-

rality of indoor units and supplies the received refrigerant
to the outdoor unit. The distribution device may reduce
the length of pipes used to connect the plurality of indoor
units and the outdoor unit and facilitate installation of the
outdoor unit.
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Description

[0001] This relates to an air conditioning device.
[0002] An air conditioning device is a cooling/heating
system that cools a space by repeatedly suctioning in-
door air, performing heat exchange between a low-tem-
perature refrigerant and the suctioned indoor air, and dis-
charging the heat-exchanged air into the space, and that
heats a space by repeatedly performing the above oper-
ations in reverse. Such an air conditioning device may
include a compressor, an outdoor heat exchanger, an
expansion valve, and an indoor heat exchanger. Such
air conditioning devices may also include, for example,
an air purification function and a dehumidification func-
tion in addition to cooling and heating of the air condi-
tioning space.
An air conditioning device according to the present in-
vention is defined in the independent claims 1 and 11,
An outdoor unit of an air conditioning device preferably
according to any of claims 1 to 13 is defined in the inde-
pendent claim 14. A method of operating an apparatus
as described herein is defined in claim 16. The dependent
claims relate to further aspects of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The embodiments will be described in detail
with reference to the following drawings in which like ref-
erence numerals refer to like elements wherein:
[0004] FIG. 1 illustrates various exemplary installa-
tions of a distribution unit connected to an outdoor unit
of an air conditioning device as embodied and broadly
described herein;
[0005] FIG. 2 illustrates an exemplary installation of
distribution unit mounted in an installation space defined
in an outdoor unit of an air conditioning device as em-
bodied and broadly described herein;
[0006] FIGs. 3A-3D are various views of a distribution
unit of an air conditioning device as embodied and broad-
ly described herein;
[0007] FIG. 4 is a perspective view of the distribution
unit of the air conditioning device shown in FIGs. 1-3;
[0008] FIGs. 5 and 6 are block diagrams illustrating
refrigerant flow in a cooling mode of the air conditioning
device as embodied and broadly described herein; and
[0009] FIGs. 7 and 8 are block diagrams illustrating
refrigerant flow in a heating mode of the air conditioning
device as embodied and broadly described herein,

DETAILED DESCRIPTION

[0010] In the following detailed description, reference
is made to the accompanying drawing figures which form
a part hereof, and which show by way of illustration var-
ious embodiments. However, other embodiments may
be utilized, and structural, electrical, as well as procedur-
al changes may be made without departing from the
scope as broadly described herein. Wherever possible,

the same reference numbers will be used throughout the
drawings to refer to the same or similar parts.
[0011] Air conditioning devices may be classified as
separate air conditioning devices, in which an outdoor
unit and an indoor unit are separately installed, and in-
tegrated air conditioning devices, in which an outdoor
unit and an indoor unit are integrally installed.
[0012] In multi type air conditioning devices, a plurality
of indoor units may be connected to a single outdoor unit
so as to commonly use the single outdoor unit. Such multi
type air conditioning devices may provide air conditioning
similar to that obtained by installing a plurality of separate
air conditioning devices each including a single outdoor
unit and a corresponding single indoor unit Such multi
type air conditioning devices allow indoor units to be add-
ed as needed, depending on the capacity of the single
outdoor unit.
[0013] An outdoor unit of an air conditioning device
may include an outdoor heat exchanger for performing
heat exchange between a refrigerant and air outside an
air conditioning space, and a compressor. In this struc-
ture, refrigerant is circulated through the respective in-
door units and collected/returned to the single outdoor
unit, and the collected refrigerant is re-distributed to the
respective indoor units through a compression process
and a condensing process (when a space is cooled).
[0014] Multi type air conditioning devices allow the
number of outdoor units required to heat/cool a given
number of spaces to be reduced. However, associated
piping may be complicated because the respective in-
door units are each individually connected to the single
outdoor unit. The length of pipes may also be increased
in proportion to the number of indoor units the distance
between the outdoor units and the air conditioning spac-
es where the indoor units are installed increases.
[0015] In particular, an outdoor unit of a multi type air
conditioning device may suction air from a first side, such
as the front or rear, of the outdoor unit and discharge
heat-exchanged air to a second, opposite, side, such as
the rear or front, of the outdoor unit. Consequently, an
installation direction of the outdoor unit may be specified
for a particular installation space. The outdoor unit may
include indoor unit connection parts at a side thereof to
which a refrigerant pipe connected to the indoor units
may be connected. However, in certain circumstances,
a plurality of pipes may have to extend around to the front
or rear of the outdoor unit depending upon the installation
direction of the outdoor unit and the position of the cor-
responding air conditioning space to connect the pipes
to the respective indoor unit connection parts.
[0016] If the number of the indoor units is large, the
length and volume of pipes connected to the outdoor unit
may increase, which may deteriorate the aesthetics of
the installation space in which the outdoor unit is installed.
[0017] In a case in which the refrigerant pipes extend
around the outdoor unit, the refrigerant pipes are bent,
thereby increasing flow resistance of the refrigerant in all
of the refrigerant pipes, which may decrease energy ef-
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ficiency of the air conditioning device.
[0018] As shown in FIG. 1, an air conditioning device
as embodied and broadly described herein may include
an outdoor unit 100 provided in an outdoor unit housing
110, and a distribution unit 200 having at least one indoor
unit connection part to be connected to a corresponding
indoor unit. The exemplary embodiment shown in FIG.
illustrates that the distribution unit 200 may be mounted
at a variety of different installation positions, and is not
necessarily mounted in an installation space defined
within the outdoor unit 100. That is, the distribution unit
200 may be installed at various positions, depending on
the position of the air conditioning spaces to which the
indoor units to be connected to the outdoor unit 100 are
installed and the direction in which the outdoor unit 100
of the air conditioning device is installed.
[0019] In particular, in a multi type air conditioning de-
vice including a plurality of indoor units connected to at
least one outdoor unit 100, the distribution unit 200 may
be installed within the outdoor unit 100 or outside of the
outdoor unit 100 for distributing refrigerant from the out-
door unit 100 to the indoor unit(s) or collecting refrigerant
that has passed through the indoor unit(s) and supplying
the collected refrigerant back to the outdoor unit 100. In
a case in which the distribution unit 200 is mounted out-
side of the outdoor unit 100, the distribution unit 200 may
be connected to the outdoor unit 100 by a pair of refrig-
erant pipes P, and the distribution unit 200 may be con-
nected to each of the indoor units by additional refrigerant
pipes. Thus, the length of the additional refrigerant pipes
that respectively connect the distribution unit 200 to each
of the indoor units may be minimized, particularly when
the distribution unit 200 is located in close proximity to
the indoor units, based on the installation position of the
distribution unit 200.
[0020] The outdoor unit 100 draws in outdoor air, per-
forms heat exchange with the outdoor air, and discharges
the heat-exchanged air in a predetermined direction, for
example, from an outdoor heat exchanger to a blowing
fan or other arrangement as appropriate. As previously
noted, when all of the indoor units are connected to the
outdoor unit 100 via the respective pipes, the appearance
of the space in which the outdoor unit 100 is installed
may be adversely affected. For this reason, the outdoor
unit 100 may instead be connected to the respective in-
door units via the distribution unit 200, as shown in FIG.
1, so that only the pair of pipes P extend out from the
outdoor unit 100 for connection to the distribution unit
200, and the length of the additional pipes connecting
the distribution unit 200 to the indoor units may be re-
duced in proportion to the distance between the outdoor
unit 100 and the distribution unit 200.
[0021] If the distance between the installation position
of the outdoor unit 100 and air conditioning spaces in
which the respective indoor units are installed is short, it
may not be necessary to achieve connection between
the outdoor unit 100 and each of the indoor units via the
distribution unit 200. In this situation, it may be advanta-

geous to provide an indoor unit connection part having
sockets connected to the respective indoor units at a
main body of the outdoor unit 100. Thus, in this case, it
may be inefficient to install an additional distribution unit
at an installation space outside the outdoor unit 100.
[0022] Therefore, if an outdoor unit 100 of a multi type
air conditioning device includes an indoor unit connection
part to be connected to the respective indoor units, or a
distribution unit connection part to be connected to the
distribution unit 200, it may be difficult for such an outdoor
unit to satisfy various user demands. Thus, an air condi-
tioning device as embodied and broadly described herein
may include a distribution unit 200 detachably mounted
or embedded in the outdoor unit 100, as shown in FIG. 2.
[0023] In the exemplary embodiment shown in FIG. 2,
the distribution unit 200 is mounted in an installation
space S defined in the outdoor unit 100. A portion, for
example, a side portion, of the outdoor unit housing 110
may be opened to accommodate the distribution unit 200
detachably mounted therein. The outdoor unit housing
110 may include a detachable side cover 110c provided
in the vicinity of a compressor 170. When the side cover
110c is removed, the distribution unit 200 may be ex-
posed to the outside.
[0024] In the embodiment shown in FIG. 2, the side
cover 110c may be separated from the outdoor unit hous-
ing 110. In alternative embodiments, the side cover 110c,
which detachably covers one side of the outdoor unit
housing 110, may be opened in the form of a partial cover
so as to open only a portion of the side of the outdoor
unit housing 110, rather than the entire side of the outdoor
unit housing 100. The side cover 110c of the outdoor unit
housing 110, which is either opened relative to the rest
of the housing 110 or separated from the rest of the hous-
ing 110, may be located in the vicinity of the compressor
170 so that the distribution unit 200 may be located in
the vicinity of the compressor 170 for ease of connection
thereto.
[0025] The distribution unit 200 includes a plurality of
indoor unit connection parts 270 which may each be con-
nected to a corresponding indoor unit via a corresponding
pair of refrigerant pipes. In a case in which the distribution
unit 200 is mounted in the outdoor unit 100, the indoor
unit connection parts 270 may be exposed to the outside
of the outdoor unit housing 110, extending out from the
outside of a distribution unit housing 210 such that the
indoor unit connection parts 270 extend in a frontward
direction or a backward direction of the outdoor unit 100
as appropriate for the particular indoor unit installation
arrangement. The indoor unit connection parts 270 may
be arranged at the side of the distribution unit housing
210 at predetermined intervals in the longitudinal direc-
tion of the distribution unit housing 210. The number of
indoor unit connection parts 270 may be determined
based on, for example, the capacity of the outdoor unit
100, the number of indoor units to be connected thereto,
and other such factors.
[0026] In an alternative embodiment in which a multi
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type air conditioning device does not include a separate
distribution unit 200, the outdoor unit 100 may includes
indoor unit connection parts.
[0027] The distribution unit 200 may include an outdoor
unit connection part 250 provided at an end thereof so
as to connect the distribution unit 200 to the compressor
170 and an outdoor heat exchanger 140.
[0028] Positioning of the outdoor heat exchanger 140
in a portion of in the internal space of the outdoor unit
100 through which outdoor air may be suctioned and dis-
charged may somewhat limit the installation space S
available for the distribution unit 200. That is, openings
through which outdoor air flows may be formed at the
front and rear of the outdoor unit housing 110. Therefore,
the installation space S may be located at a region that
does not disturb or interfere with the flow of air that has
passed through the outdoor heat exchanger 140. There-
fore, as shown in FIG. 2, the installation space S may be
located in the outdoor unit housing 110 in the vicinity of
one of the two opposite ends of the outdoor unit housing
110, in the vicinity of the compressor 170. The compres-
sor 170 may also be located at a position that does not
disrupt or interfere with the flow of outdoor air.
[0029] As shown in FIG. 2, a length of the distribution
unit housing 210 may be sufficient to provide the distri-
bution unit 200 with a plurality of indoor unit connection
parts 270. Consequently, the installation space S of the
distribution unit 200 may be located in the outdoor unit
housing 110 near one of the two opposite ends of the
outdoor unit housing 110. With the installation space S
so situated, the outdoor unit connection part 250 of the
distribution unit 200 may be connected to the outdoor
unit 100 such that the length of the pipes connected be-
tween the outdoor unit connection part 250 and the com-
pressor 170 may be minimized.
[0030] As shown in FIG. 2, the outdoor unit connection
part 250 of the distribution unit 200 is coupled to a pipe
connection part 150 of the outdoor unit 100 above the
distribution unit 200. In the embodiment shown in FIG.
2, the indoor unit connection parts 270 may be situated
so as to be exposed toward a suction port of the outdoor
unit housing 110, and the outdoor unit connection part
250 of the distribution unit 200 may be located above the
distribution unit 200.
[0031] Hereinafter, the structure of the distribution unit
200 will be described in detail with reference to FIGs. 3A-
3D. Simply for ease of description, the titles of sockets
and the like will be referred based on a cooling operation
of the air conditioning device. Also, in the following de-
scription the distribution unit 200 is detachably coupled
to the outdoor unit 100 so as to distribute refrigerant to
the respective indoor units, even if the distribution unit
200 is physically separated from the outdoor unit. Thus,
the distribution unit 200 may be considered one of the
components of the outdoor unit 100 of an air conditioning
device as embodied and broadly described herein.
Therefore, an outdoor unit 100 of an air conditioning de-
vice as embodied and broadly described herein may in-

clude outdoor unit housing 110, the compressor 170, the
outdoor heat exchanger 140, a fan for blowing air to the
outdoor heat exchanger 140, and the distribution unit 200
having at least one indoor unit connection part 270 to be
connected to a corresponding indoor unit, the distribution
unit 200 being connected to the outdoor heat exchanger
140 and the compressor 170, the distribution unit 200
being detachably mounted in the outdoor unit housing
110 in the vicinity of the compressor 170.
[0032] FIG. 3A is a perspective view of the distribution
unit 200 of the air conditioning device as embodied and
broadly described herein, FIG. 3B is a first side view of
the distribution unit 200, FIG. 3C is a second side view
of the distribution unit 200, and FIG. 3D is a rear view of
the distribution unit 200.
[0033] As discussed above, the distribution unit 200
includes the outdoor unit connection part 250 to be con-
nected to the pipe connection part 150 of the outdoor unit
100 and the plurality of indoor unit connection parts 270
to be connected to the respective indoor units. In a case
in which the distribution unit 200 is mounted in the outdoor
unit 100, the indoor unit connection parts 270 of the dis-
tribution unit 200 may be directly connected to the pipe
connection part 150 of the outdoor unit 100, without any
additional intervening pipes.
[0034] The distribution unit 200 also includes a distri-
bution unit housing 210 which, in the embodiment shown
in FIGs, 3A-3D, is formed in the shape of a long square
pillar. The indoor unit connection parts 270 are provided
along one side of the distribution unit housing 210 so as
to be connected to the respective indoor units. In the
embodiment shown in FIGs. 3A-3D, the distribution unit
200 includes a total of 5 indoor unit connection parts
270-1, 270-2, 270-3, 270-4, and 270-5 to provide for con-
nection to a total of 5 indoor units. The number of indoor
unit connection parts 270 may be varied based on, for
example, the capacity of the compressor 170. If the ca-
pacity of the compressor 170 is relatively large, the
number of indoor units that could be supported by the
single outdoor unit 100 may also be relatively large, and
the number of indoor unit connection parts 270 may be
increased in proportion thereto. Generally, the number
of indoor unit connection parts 270 may be between 2 to
5.
[0035] A controller housing 410 housing an auxiliary
controller 400 for controlling an electronic expansion
valve provided in the distribution unit 200 may be provid-
ed on a side of the distribution unit housing 210 opposite
that of the indoor unit connection parts 270. The auxiliary
controller 400 may also control other valves provided in
the distribution unit 200, and act in addition to a main
controller that controls overall operation of the outdoor
unit 100. The auxiliary controller 400 may include an elec-
tronic circuit provided in the distribution unit 200 for con-
trolling the electronic expansion valve or other valves to
adjust the flow rate of refrigerant or to decompress (or
expand) the refrigerant.
[0036] Some multi type air conditioning devices may
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include communication cables that transmit and receive
control signals between the outdoor unit 100 and the dis-
tribution unit 200, and between the distribution unit 200
and the respective indoor units, even when the outdoor
unit 100 is connected to the indoor units via the distribu-
tion unit 200. However, in an air conditioning device as
embodied and broadly described herein, the outdoor unit
100 may be directly connected to the respective indoor
units so as to transmit and receive control signals ther-
ebetween, and the outdoor unit 100 is connected to the
auxiliary controller 400 of the distribution unit 200. Thus,
it is not necessary to connect the distribution unit 200 to
the respective indoor units via additional communication
cables.
[0037] In the distribution unit 200 of the air conditioning
device as embodied and broadly described herein the
length of the refrigerant pipe connected between the out-
door unit 100 and the distribution unit 200 may be mini-
mized, thereby reducing installation costs of the air con-
ditioning device and providing an aesthetically pleasing
appearance. Consequently, it may be advantageous to
further reduce the length of the refrigerant pipe. However,
unlike refrigerant pipes, the installation costs of cables
for transmission and reception of control signals are not
greatly increased due to increases of the length of the
cables. For this reason, it may be advantageous to min-
imize connection regions of the transmission and recep-
tion cables.
[0038] Also, in systems in which a controller for con-
trolling the indoor units is provided in the distribution unit,
the volume of the controller is relatively large, and thus
the volume of the distribution unit, in which the controller
is provided, is also relatively large and the size of the
distribution unit is increased, thus reducing utilization ef-
ficiency of the distribution unit. In a case in which the
distribution unit is mounted outdoors, a structure for pre-
venting intrusion of rainwater or moisture may be con-
sidered, thus further increasing the overall size of the
distribution unit.
[0039] Consequently, the auxiliary controller 400 pro-
vided in the controller housing 410 of the distribution unit
200 of the air conditioning device as embodied and
broadly described herein may be configured to control
only the electronic expansion valve provided in the dis-
tribution unit 200. In a case in which the distribution unit
200 is mounted outside the outdoor unit 100, the control-
ler housing 410 may be mounted in the distribution unit
housing 210. In a case in which the distribution unit 200
is mounted in the outdoor unit 100, it may not be neces-
sary to provide the controller housing 410, as the valves
provided in the distribution unit housing 210 are directly
connected to the controller provided in the outdoor unit
100 of the air conditioning device. Thus, the controller
housing 410, in which the auxiliary controller 400 is pro-
vided, may be detachably mounted in the distribution unit
housing 210. In a case in which the controller housing
410 is mounted in the distribution unit 200, communica-
tion holes for interconnecting the electronic expansion

valve provided in the distribution unit 200 and the auxiliary
controller 400 may be located at corresponding positions
in the distribution unit housing 210 and the controller
housing 410. A sealing member may be provided be-
tween the distribution unit housing 210 and the controller
housing 410 for preventing permeation of foreign matter,
such as rainwater or moisture, even when the distribution
unit 200 is mounted outdoors.
[0040] FIG. 4 is a perspective view of the distribution
unit 200 of the air conditioning device as embodied and
broadly described herein when viewed in a direction in
which the indoor unit connection parts 270 of the distri-
bution unit 200 are visible.
[0041] The indoor unit connection parts 270 include
first to fifth indoor unit connection parts 270-1, 270-2.
270-3, 270-4, and 270-5, which are configured to be con-
nected to the respective indoor units. The first to fifth
indoor unit connection parts 270-1, 270-2, 270-3, 270-4,
and 270-5 may include first to fifth indoor side high-pres-
sure sockets 271-1, 271-2, 271-3, 271-4, and 271-5 and
first to fifth indoor side low-pressure sockets 275-1,
275-2, 275-3, 275-4, and 275-5, at which pipes connect-
ed to the respective indoor units are provided.
[0042] The indoor side high-pressure sockets 271-1
through 271-5 may be arranged in a line in the longitu-
dinal direction of the distribution unit housing 210. In a
similar manner, the indoor side low-pressure sockets
275-1 through 275-5 may be arranged in a line in the
longitudinal direction of the distribution unit housing 210.
Other arrangements may also be appropriate based on
connection requirements for particular installation ar-
rangements.
[0043] The outdoor unit connection part 250 may be
provided above an upper end of the distribution unit hous-
ing 210, in the longitudinal direction of the distribution
unit housing 210.
[0044] The outdoor unit connection part 250 may in-
clude an outdoor side high-pressure socket 251 that sup-
plies refrigerant from the compressor 170 and an outdoor
side low-pressure socket 255 that provides refrigerant to
the compressor. The sockets 251 and 255 of outdoor unit
connection part 250 may be provided at respective ends
of a liquid state refrigerant pipe 220 and a gas state re-
frigerant pipe 280 that each extend up and out of the
distribution unit housing 210.
[0045] The liquid state refrigerant pipe 220 and the gas
state refrigerant pipe 280 extend out through the top of
the distribution unit housing 210 and may be bent at pre-
determined heights thereof appropriate for connection to
the pipe connection part 150 of the outdoor unit 100, with
the outdoor side high-pressure socket 251 and the out-
door side lovv-pressure socket 255 respectively provided
at the ends of the liquid state refrigerant pipe 220 and
the gas state refrigerant pipe 280.
[0046] The reason that the liquid state refrigerant pipe
220 and the gas state refrigerant pipe 280 extend through
the top of the distribution unit housing 210, and not
through, for example, one of the vertical sides of the hous-
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ing 210 and are bent at predetermined heights thereof
so as to extend horizontally is as follows.
[0047] As discussed above, the compressor 170, the
outdoor heat exchanger 140, and the pipe connection
part 150 including a high-pressure socket 151 and a low-
pressure socket 155 connected to the distribution unit
200 are provided in the outdoor unit 100. The outdoor
side high-pressure socket 251 and the outdoor side low-
pressure socket 255 may be coupled to the high-pressure
socket 151 and the low-pressure socket 155 of the out-
door unit 100. In a case in which the distribution unit 200
is mounted in the outdoor unit 100, the outdoor unit con-
nection part 250 of the distribution unit 200 and the pipe
connection part 150 of the outdoor unit 100 are to be
interconnected. For this reason, if the pipe connection
part 150 of the outdoor unit 100 and the outdoor unit 200
connection part 250 of the distribution unit were to be
interconnected vertically, assembly efficiency would be
lowered, and excessive pipe tolerance would be required
to facilitate proper assembly.
[0048] In order to horizontally interconnect the pipe
connection part 150 of the outdoor unit 100 and the out-
door unit connection part 250 of the distribution unit 200,
the pipe connection part 150 of the outdoor unit 100 is
oriented horizontally, and the liquid state refrigerant pipe
220 and the gas state refrigerant pipe 280 are bent such
that the outdoor unit connection part 250 of the distribu-
tion unit 200, provided at the ends of the liquid state re-
frigerant pipe 220 and the gas state refrigerant pipe 280,
is connected to the pipe connection part 150 of the out-
door unit 100 in the corresponding direction (i.e., hori-
zontally).
[0049] FIG. 5 illustrates refrigerant flow in a full cooling
mode of the air conditioning device as embodied and
broadly described herein in which all of the indoor units
cool respective air conditioning spaces, and FIG. 6 illus-
trates refrigerant flow in a partial cooling mode in which
only some of the indoor units cool corresponding air con-
ditioning spaces. In this example, it is assumed that a
single outdoor unit 100 is connected to a total of 5 indoor
units 300A, 300B, 300C, 300D and 300E, respectively
installed in indoor spaces 400A, 400B, 400C, 400D and
400E, via a distribution unit 200, the distribution unit 200
is mounted outside the outdoor unit 100, and not in the
outdoor unit 100, and an outdoor unit connection part
250 including outdoor side high pressure and low pres-
sure sockets 251 and 255 of the distribution unit 200 and
a pipe connection part 150 including high pressure and
low pressure sockets 151 and 152 of the outdoor unit
100 are interconnected via a pair of refrigerant pipes.
[0050] in a case in which the distribution unit 200 is
mounted in the outdoor unit 100, the outdoor unit con-
nection part 250 of the distribution unit 200 and the pipe
connection part 150 of the outdoor unit 100 can be directly
connected to each other.
[0051] The outdoor unit 100 may include the compres-
sor 170, the outdoor heat exchanger 140, an accumulator
190 that separates a liquid state refrigerant from a gas

state refrigerant, and a four-way valve 180 for changing
a refrigerant flow direction based on operation conditions
of the first to fifth indoor units 300A, 300B, 300C, 300D
and 300E.
[0052] In FIGs. 5 and 6, arrow directions extending
from the four-way valve 180 may indicate operation con-
ditions of the first to fifth indoor units 300A, 300B, 300C,
300D and 300E, for example, the flow of a refrigerant
based on cooling or heating operations in the air condi-
tioning spaces 400A, 400B, 400C, 400D and 400E.
[0053] When refrigerant flows in the direction of an ar-
row drawn by a solid line, the air conditioning device is
operated in a cooling mode in which the first to fifth air
conditioning spaces 400A, 400B, 400C, 400D and 400E
are respectively cooled by the first to fifth indoor units
300A, 300B, 300C, 300D and 300E. The outdoor unit
100 may also include an expansion valve 160 that con-
trols the flow rate of a refrigerant to be supplied to the
first to fifth indoor units 300A, 300B, 300C, 300D and
300E, or expanding or decompressing a refrigerant
based on the operation mode.
[0054] In the cooling operations of the first to fifth indoor
units 300A, 300B, 300C, 300D and 300E, the high-pres-
sure socket 151 of the pipe connection part 150 supplies
refrigerant that has passed through the compressor 170,
and the low-pressure socket 155 of the pipe connection
part 150 collects refrigerant for return to the outdoor unit
100.
[0055] The pipe connection part 150 including the high-
pressure socket 151 and the low-pressure socket 155
may be provided in the outdoor unit housing 110, as pre-
viously described, and may be connected to the outdoor
side connection part 250 including the outdoor side high-
pressure socket 251 and the outdoor side low-pressure
socket 255 provided in the distribution unit 200 via de-
tachably mountable connection pipes as previously de-
scribed.
[0056] Hereinafter, refrigerant flow in the distribution
unit 200 will be discussed on the assumption that cooling
operations are performed by the first to fifth indoor units
300A, 300B, 300C, 300D and 300E respectively installed
in the first to fifth air conditioning spaces 400A, 400B,
400C, 400D and 400E.
[0057] Refrigerant is compressed by the compressor
170, and then condensed by the outdoor heat exchanger
140. The condensed refrigerant is discharged to the high-
pressure socket 151 of the pipe connection part 150 of
the outdoor unit 100, and the discharged refrigerant is
supplied to the distribution unit 200 via the outdoor side
high-pressure socket 251 of the distribution unit 200.
[0058] The refrigerant supplied to the distribution unit
200 is branched and distributed corresponding to the
number of the indoor unit connection parts 270 provided
at the distribution unit 200.
[0059] The distribution unit 200 may also include elec-
tronic expansion valves 260, the number of which may
correspond to the number of indoor unit connection arts
270, and a distributor 240 for distributing the refrigerant
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supplied from the outdoor unit 100 to the respective elec-
tronic expansion valves 260. A process in which the re-
frigerant supplied to the distribution unit 200 is branched
and supplied to the indoor unit connection parts 270 of
the distribution unit 200 is carried out by the distributor
240, which is connected to a plurality of branch pipes.
[0060] The refrigerant distributed by the distributor 240
is selectively expanded or a flow rate thereof is controlled
by first to fifth electronic expansion valves 260-1, 260-2,
260-3, 260-4 and 260-5, which are respectively mounted
on first to fifth liquid state refrigerant branch pipes 241-1,
241-2, 241-3, 241-4 and 241-5, based on the operation
conditions of the first to fifth air conditioning spaces 400A,
400B, 400C, 400D and 400E (i.e., air conditioning load
in the air conditioning spaces), and is then supplied to
the first to fifth indoor units 300A, 300B, 300C, 300D and
300E via the first to fifth indoor unit connection parts
270-1, 270-2, 270-3, 270-4 and 270-5 of the distribution
unit 200.
[0061] As described above, the auxiliary controller 400
for controlling the first to fifth electronic expansion valves
260-1, 260-2, 260-3, 260-4 and 260-5 of the distribution
unit 200 may be provided in the controller housing 410
detachably coupled to the distribution unit housing 210.
[0062] The refrigerant supplied to the first to fifth indoor
units 300A, 300B, 300C, 300D and 300E is heat-ex-
changed by respective indoor heat exchangers 340-1,
340-2, 340-3, 340-4, and 340-5 based on cooling loads
of the first to fifth air conditioning spaces 400A, 400B,
400C, 400D and 400E, and is then collected and retuned
to the outdoor unit 100.
[0063] In certain embodiments, expansion valves
360-1, 360-2, 360-3 and 360-4 may be provided in the
respective indoor units, so that the refrigerant may be
decompressed or expanded before the refrigerant is sup-
plied to the respective indoor heat exchangers 340-1,
340-2, 340-3 and 340-4.
[0064] FIG. 6 illustrates a state in which the first to third
indoor units 300A, 300B and 300C are operated in a cool-
ing mode, and the fourth and fifth indoor units 300D and
300E are not operated.
[0065] In this case, the interruption of the supply of
refrigerant to the fourth and fifth indoor units 300D and
300E may be achieved by closing the fourth and fifth
electronic expansion valves 260-4 and 260-5. Additional
interruption valves may instead be provided in the re-
spective indoor units for this purpose.
[0066] Consequently, the distribution unit 200 may dis-
tribute refrigerant to the respective indoor units or to col-
lect the refrigerant from the indoor units for return to the
outdoor unit 100, and, in addition, may also selectively
supply or suspend the supply of refrigerant to selectively
operated indoor units.
[0067] FIG. 7 illustrates refrigerant flow in a full heating
mode in which all of the indoor units of the air conditioning
device as embodied and broadly described herein heat
respective air conditioning spaces, and FIG. 8 illustrates
a partial heating mode in which only some of the indoor

units of the air conditioning device heat corresponding
air conditioning spaces. A description of components
shown in FIGs. 7 and 8 that are essentially the same as
those shown in FIGs. 5 and 6 will not be repeated.
[0068] In a case in which the first to fifth air conditioning
spaces 400A, 400B, 400C, 400D and 400E are heated
by the air conditioning device, the outdoor heat exchang-
er 140 provided in the outdoor unit 100 basically serves
as an evaporator, and the indoor heat exchangers 340-1,
340-2, 340-3, 340-4 and 340-5 provided in the respective
indoor units 300A, 300B, 300C 300D and 300E serve as
condensers.
[0069] In the heating mode, the electronic expansion
valves 260-1, 260-2, 260-3, 260-4 and 260-5 provided in
the distribution unit 200 may control the refrigerant flow
rate based on air conditioning loads or heating loads in
the respective air conditioning spaces.
[0070] FIG. 8 illustrates a state in which the first and
second indoor units 300A and 300B are operated in a
heating mode, and the third to fifth indoor units 300C,
300D and 300E are not operated. In this case, the inter-
ruption of the refrigerant supplied to the third to fifth indoor
units 300C, 300D and 300E may be achieved by closing
the third to fifth electronic expansion valves 260-3, 260-4
and 260-5 in a similar manner as in the previously de-
scribed cooling mode.
An air conditioning device is provided in which the length
of pipes connected between a plurality of indoor units
and an outdoor unit is minimized and the air conditioning
device is installed in various installation forms.
[0071] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.
[0072] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.
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Claims

1. An air conditioning device, comprising:

an outdoor unit including a compressor provided
in an outdoor unit housing;
at least one indoor unit operably coupled to the
outdoor unit; and
a distribution device, comprising:

at least one indoor unit connector connect-
ed to the at least one indoor unit;
an outdoor unit connector connected to the
outdoor unit; and
a distribution device housing that defines an
exterior of the distribution device, wherein
the distribution device is detachably in-
stalled in an installation space defined in the
outdoor unit housing.

2. The air conditioning device of claim 1, wherein the
installation space is defined in the outdoor unit hous-
ing proximate a side of the outdoor unit housing, and
proximate an installation position of the compressor.

3. The air conditioning device of claim 1 or 2, wherein
the distribution device further comprises:

electronic expansion valves corresponding in
number to a number of indoor unit connectors;
and
a distributor that distributes refrigerant from the
outdoor unit to each of the electronic expansion
valves.

4. The air conditioning device of claim 1, wherein a por-
tion of the outdoor unit housing forms a side cover
that is configured to be opened relative to a remain-
der of the outdoor unit housing or separated from
the remainder of the outdoor unit housing so as to
selectively expose the installation space defined in
the outdoor unit housing for installation and removal
of the distribution device.

5. The air conditioning device of claim 4, wherein the
side cover of the outdoor unit housing is located prox-
imate the compressor of the outdoor unit.

6. The air conditioning device of any of claims 1 to 5,
wherein the at least one indoor unit connector of the
distribution device is exposed at an outside of the
distribution device housing such that the at least one
indoor unit connector is oriented in a frontward di-
rection or a backward direction of the outdoor unit.

7. The air conditioning device of claim 6, wherein the
at least one indoor unit connector comprises a plu-
rality of indoor unit connectors arranged along a side

of the distribution device housing at predetermined
intervals in a longitudinal direction of the distribution
device housing.

8. The air conditioning device of claim 6 or 7, wherein
each of the plurality of indoor unit connectors com-
prises an indoor side high-pressure socket and an
indoor side low-pressure socket, wherein the indoor
side high-pressure sockets of the plurality of indoor
unit connectors are arranged in a first line, and the
indoor side low-pressure sockets of the plurality of
indoor unit connectors are arranged in a second line.

9. The air conditioning device of any of claims 1 to 8,
wherein the outdoor unit connector is positioned
above an end of the distribution device housing in a
longitudinal direction of the distribution device hous-
ing, and the at least one indoor unit connector com-
prises a plurality of indoor unit connectors arranged
along a longitudinal side of the distribution device
housing.

10. The air conditioning device of claim 9, wherein the
outdoor unit connector comprises an outdoor side
high-pressure socket that supplies refrigerant from
the outdoor unit to the distribution device and an out-
door side low-pressure socket that supplies refriger-
ant to the outdoor unit, and wherein the outdoor side
high-pressure socket and the outdoor side low-pres-
sure socket are respectively connected to a high-
pressure socket and a low-pressure socket of the
outdoor unit.

11. An air conditioning device, comprising:

at least one outdoor unit;
a plurality of indoor units operably coupled to
the at least one outdoor unit; and
a distribution device that distributes refrigerant
from the at least one outdoor unit to the plurality
of indoor units and that receives refrigerant from
the plurality of indoor units and supplies the re-
ceived refrigerant to the at least one outdoor
unit, wherein the distribution device is installed
within the outdoor unit or external to the at least
one outdoor unit.

12. The air conditioning device of claim 11, wherein the
distribution device is installed external to the at least
one outdoor unit, and wherein the distribution device
and the at least one outdoor unit are interconnected
via a first pair of refrigerant pipes, and the distribution
device and each of the plurality of indoor units are
interconnected via a respective second pair of refrig-
erant pipes.

13. The air conditioning device of claim 11 or 12, wherein
the distribution device is installed within the at least
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one outdoor unit, and wherein the distribution device
comprises an outdoor unit connector connected to
the at least one outdoor unit and a plurality of indoor
unit connectors respectively connected to the plural-
ity of indoor units, and wherein the outdoor unit com-
prises a single outdoor unit including a pipe connec-
tor connected to the outdoor unit connector of the
distribution device, and the plurality of indoor unit
connectors of the distribution device are directly con-
nected to the pipe connector of the outdoor unit.

14. An outdoor unit of an air conditioning device, com-
prising:

an outdoor unit housing;
a compressor provided in the outdoor unit hous-
ing;
an outdoor heat exchanger provided in the out-
door unit housing so as to perform heat ex-
change between refrigerant from the compres-
sor and outdoor air;
a fan provided in the outdoor unit housing so as
to direct air to the outdoor heat exchanger; and
a distribution device detachably installed within
the outdoor unit housing, in a location proximate
the compressor, and connected to the outdoor
heat exchanger and the compressor, wherein
the distribution device includes at least one in-
door unit connector configured to be connected
to a corresponding indoor unit so as to operably
couple the indoor unit to the outdoor unit.

15. The outdoor unit of claim 14, wherein the outdoor
unit housing includes a detachable side cover that
is detachably coupled to the outdoor unit housing so
as to expose the distribution device when the side
cover is removed from the outdoor unit housing.

16. A method of operating an apparatus according to
any one of claims 1 to 15.

15 16 



EP 2 365 255 A2

10



EP 2 365 255 A2

11



EP 2 365 255 A2

12



EP 2 365 255 A2

13



EP 2 365 255 A2

14



EP 2 365 255 A2

15



EP 2 365 255 A2

16



EP 2 365 255 A2

17


	bibliography
	description
	claims
	drawings

