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(54) Outdoor Unit for Multi- �Air Conditioner

(57) An outdoor unit (10) applicable to not only a mul-
ti-�air conditioner to perform heating and cooling opera-
tions simultaneously, but also a multi-�air conditioner to
perform a heating operation and a cooling operation sep-
arately. The outdoor unit (10) includes a compressor (11),
an outdoor heat exchanger (12), first to third connecting
valves (21-23) connected to pipes of a plurality of indoor
units, respectively, a first 4- �way valve (15) connected to
a discharge side of the compressor for conversion of
heating and cooling operations, a high-�pressure gas pipe
(26) to connect the first 4-�way valve with the first con-
necting valve (21), a high- �pressure liquid pipe (28) to
connect the second connecting valve (22) with the out-
door heat exchanger (12), a first connecting pipe (24) to
connect the outdoor heat exchanger (12) with the first 4-
way valve (15), a second connecting pipe (25) to connect
the first 4-�way valve to a suction side of the compressor,
and a low-�pressure gas pipe (27) to guide a low-�pressure
gas refrigerant returned to the third connecting valve to
the suction side of the compressor, and further includes
a second 4- �way valve (16) to convert a flow path so as
to communicate the high-�pressure gas pipe (26) with the
third connecting valve (23) or to communicate the low-
pressure gas pipe (27) with the third connecting valve
(23).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0001] The present invention relates to an outdoor unit
for a multi-�air conditioner, and, more particularly, to an
outdoor unit for a multi-�air conditioner, which is applicable
to not only a multi-�air conditioner to perform heating and
cooling operations simultaneously, but also a multi-�air
conditioner to perform a heating operation and a cooling
operation separately.

2. Description of the Related Art

�[0002] Korean Patent Laid-�Open Publication No.
2006-0065947 discloses a multi-�air conditioner capable
of performing heating and cooling operations simultane-
ously. The disclosed multi- �air conditioner includes an out-
door unit having a compressor, an outdoor heat exchang-
er, a 4-�way valve, and an expansion valve, a plurality of
indoor units connected with the outdoor unit, and a heat-
ing/ �cooling switching device installed between the out-
door unit and the indoor units. The heating/�cooling
switching device includes a plurality of opening/ �closing
valves to convert a flow path such that some of the plu-
rality of indoor units performs a cooling operation and the
remaining indoor units perform a heating operation.
�[0003] The above described conventional air condi-
tioner further includes a high-�pressure gas pipe to con-
nect the heating/ �cooling switching device with the out-
door unit, a high-�pressure liquid pipe, and a low-�pressure
gas pipe. The high-�pressure gas pipe is used to deliver
a high- �pressure gas- �phase refrigerant from the compres-
sor of the outdoor unit into at least one indoor unit per-
forming a heating operation. The low- �pressure gas pipe
is used to deliver a low-�pressure gas- �phase refrigerant
from at least one indoor unit performing a cooling oper-
ation into the compressor of the outdoor unit. Also, the
high-�pressure liquid pipe is used to deliver a high-�pres-
sure liquid-�phase refrigerant toward the outdoor unit or
indoor units.
�[0004] As the opening/�closing valves of the heating/
cooling switching device are selectively opened or
closed, the air conditioner can perform a "full heating op-
eration" in which all the indoor units perform a heating
operation, a "full cooling operation" in which all the indoor
units perform a cooling operation, a "primary heating op-
eration in which a minor part of the indoor units perform
a cooling operation and a major part of the indoor units
perform a heating operation, and a "primary cooling
operation" in which a minor part of the indoor units per-
form a heating operation and a major part of the indoor
units perform a cooling operation.
�[0005] In the above described air conditioner, the high-
pressure gas pipe and the heating/�cooling switching de-
vice are required for simultaneous heating and cooling

operations, and more particularly, for the above men-
tioned "primary heating operation" or "primary cooling
operation". Accordingly, multi-�air conditioners to perform
the "full heating operation" or "full cooling operation" do
not essentially require the high-�pressure gas pipe and
the heating/�cooling switching device.
�[0006] The outdoor unit manufactured for simultane-
ous heating and cooling operations, however, is usable
only when the heating/ �cooling switching device is in-
stalled, and thus, has a problem in that it cannot be ap-
plied to a system having no heating/ �cooking switching
device to perform the "full heating operation" or "full cool-
ing operation". This is because a user requiring only the
"full heating operation" or "full cooling operation" has no
need to employ the heating/�cooling switching device with
additional costs.
�[0007] Therefore, for the user requiring only the "full
heating operation" or "full cooling operation", manufac-
turers must manufacture an outdoor unit for a multi- �air
conditioner (having no high-�pressure gas pipe), which is
intended to realize the "primary heating operation" or "pri-
mary cooling operation" without the heating/�cooling
switching device.� However, this causes a difficulty in the
manufacture and maintenance of constituent elements
of the outdoor unit, and increases manufacturing costs
of the air conditioner.

SUMMARY OF THE INVENTION

�[0008] Accordingly, it is an aspect of the invention to
provide an outdoor unit for a multi- �air conditioner, which
is applicable to not only a multi-�air conditioner to perform
heating and cooling operations simultaneously, but also
a multi- �air conditioner to perform a heating operation and
a cooling operation separately.
�[0009] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.
�[0010] In accordance with the invention, the above
and/or other aspects can be achieved by the provision
of an outdoor unit for a multi- �air conditioner comprising:
a compressor; an outdoor heat exchanger; first to third
connecting valves connected to pipes of a plurality of
indoor units, respectively; a first 4-�way valve connected
to a discharge side of the compressor for conversion of
heating and cooling operations; a high-�pressure gas pipe
to connect the first 4- �way valve with the first connecting
valve; a high-�pressure liquid pipe to connect the second
connecting valve with the outdoor heat exchanger; a first
connecting pipe to connect the outdoor heat exchanger
with the first 4-�way valve; a second connecting pipe to
connect the first 4- �way valve to a suction side of the com-
pressor; and a low- �pressure gas pipe to guide a low-
pressure gas refrigerant returned to the third connecting
valve to the suction side of the compressor, further com-
prising: a second 4-�way valve to convert a flow path so
as to communicate the high-�pressure gas pipe with the
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third connecting valve or to communicate the low-�pres-
sure gas pipe with the third connecting valve.
�[0011] The high-�pressure gas pipe may comprise a
first high-�pressure gas pipe to connect the first 4-�way
valve with the second 4-�way valve and a second high-
pressure gas pipe to connect the second 4-�way valve
with the first connecting valve, and the low-�pressure gas
pipe may comprise a first low-�pressure gas pipe to con-
nect the second 4-�way valve with the suction side of the
compressor, and a second low-�pressure gas pipe to con-
nect the second 4- �way valve with the third connecting
valve.
�[0012] The outdoor unit may further comprise a bypass
pipe diverged from the first connecting pipe and connect-
ed to the first high-�pressure gas pipe, and a bypass valve
installed on the bypass pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0013] These and/or other aspects and advantages of
the exemplary embodiments of the invention 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 is a circuit diagram of a simultaneous heating
and cooling type multi- �air conditioner having an out-
door unit according to the present invention, illustrat-
ing a primary cooling operation;
FIG. 2 is a circuit diagram of the simultaneous heat-
ing and cooling type multi- �air conditioner having the
outdoor unit according to the present invention, illus-
trating a primary heating operation;
FIG. 3 is a circuit diagram of the multi- �air conditioner
having the outdoor unit according to the present in-
vention, illustrating a cooling operation; and
FIG. 4 is a circuit diagram of the multi- �air conditioner
having the outdoor unit according to the present in-
vention, illustrating a heating operation.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

�[0014] Reference will now be made in detail to exem-
plary embodiments of the present invention, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to like elements
throughout. The embodiments are described below to
explain the present invention by referring to the figures.
�[0015] FIGS. 1 and 2 illustrate a simultaneous heating
and cooling type multi-�air conditioner according to the
present invention. As shown in FIG. 1, the simultaneous
heating and cooling type multi-�air conditioner includes
an outdoor unit 10, a plurality of indoor units 41, 42, 43,
and 44, and a heating/�cooling switching device 50.
�[0016] The outdoor unit 10 includes a compressor 11
to compress a refrigerant, an outdoor heat exchanger 12
to heat exchange the refrigerant with outside air, an out-

door expansion valve 13 to depress and expand the re-
frigerant, a first 4-�way valve 15 to convert a flow path, a
second 4- �way valve 16 to covert a flow path, a receiver
17 to receive the circulating refrigerant, and an accumu-
lator 18 to receive the circulating refrigerant and to supply
the gas-�phase refrigerant to the compressor 11. The out-
door unit 10 further includes a first connecting valve 21,
a second connecting valve 22, and a third connecting
valve 23, for the connection of the heating/�cooling switch-
ing device 50 and the outdoor unit 10.
�[0017] The 4-�way valve 15 has first to fourth ports 15a,
15b, 15c, and 15d. The first port 15a of the first 4-�way
valve 15 is connected to a discharge side of the com-
pressor 11 through a pipe, and the second port 15b is
connected to the outdoor heat exchanger 12 through a
first connecting pipe 24. The third port 15c of the first 4-
way valve 15 is connected to a suction side of the com-
pressor 11 through a second connecting pipe 25, and
the fourth port 15d is connected to the first connecting
valve 21 through a high-�pressure gas pipe 26. The first
4-�way valve 15 converts a flow path to selectively com-
municate the first connecting pipe 24 and the high- �pres-
sure gas pipe 26 with the discharge side of the compres-
sor 11, for the switching of cooling and heating opera-
tions.
�[0018] The outdoor heat exchanger 12 is connected
to the second connecting valve 22 through a high-�pres-
sure liquid pipe 28. The high-�pressure liquid pipe 28 is
installed with the receiver 17 and the outdoor expansion
valve 13. The outdoor expansion valve 13 is installed
between the outdoor heat exchanger 12 and the receiver
17. A pipe bypassing the outdoor expansion valve 13 is
installed with a flow-�rate regulating valve 29a and a check
valve 29b.
�[0019] The third connecting valve 23 is connected to
the suction side of the compressor 11 through a low-
pressure gas pipe 27, and the accumulator 18 is installed
to the low-�pressure gas pipe 27 at a position adjacent to
the compressor 11. The second 4-�way valve 16 converts
a flow path to communicate the high-�pressure gas pipe
26 with the third connecting valve 23, or to communicate
the low-�pressure gas pipe 27 with the third connecting
valve 23. To enable this connection, the high-�pressure
gas pipe 26 includes a first high-�pressure gas pipe 26a
to connect the first 4-�way valve 15 with a first port 16a of
the second 4-�way valve 16, and a second high-�pressure
gas pipe 26b to connect a second port 16b of the second
4-�way valve 16 with the first connecting valve 21. Simi-
larly, the low-�pressure gas pipe 27 includes a first low-
pressure gas pipe 27a to connect the suction side of the
compressor 11 with a third port 16c of the second 4-�way
valve 16, and a second low-�pressure gas pipe 27b to
connect a fourth port 16d of the second 4-�way valve 16
with the third connecting valve 23.
�[0020] The outdoor unit 10 further includes a bypass
pipe 30 diverged from the first connecting pipe 24, which
connects the first 4-�way valve 15 with the outdoor heat
exchanger 12, and connected to the first high-�pressure
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gas pipe 26a, and a bypass valve 31 and a check valve
32 installed on the bypass pipe 30. When the bypass
valve 31 is opened, a high-�pressure gas-�phase refriger-
ant to be supplied to the outdoor heat exchanger 12 can
be bypassed to the first high- �pressure gas pipe 26a. The
first high-�pressure gas pipe 26a is installed with a check
valve 33 to prevent the high-�pressure gas- �phase refrig-
erant, which is bypassed through the bypass pipe 30,
from flowing backward toward the first 4-�way valve 15.
�[0021] Each of the plurality of indoor units 41, 42, 43,
and 44 includes an indoor heat exchanger 41 a, 42a,
43a, or 44a, and an indoor expansion valve 41 b, 42b,
43b, or 44b. Hereinafter, for the convenience of expla-
nation, the indoor units are designated by reference nu-
merals 41, 42, 43, and 44 from the top of FIG. 1.
�[0022] The heating/ �cooling switching device 50 in-
cludes a first pipe 51 connected to the first connecting
valve 21 of the outdoor unit 10, a second pipe 52 con-
nected to the second connecting valve 22 of the outdoor
unit 10, and a third pipe 53 connected to the third con-
necting valve 23 of the outdoor unit 10. In this case, the
second pipe 52 is connected to the indoor expansion
valves 41 b, 42b, 43b, and 44b of the respective indoor
units 41, 42, 43, and 44, and the first and third pipes 51
and 53 are connected to the indoor heat exchangers 41
a, 42a, 43a, and 44a of the respective indoor units 41,
42, 43, and 44.
�[0023] The heating/ �cooling switching device 50 in-
cludes first to fourth heating opening/�closing valves 54a,
54b, 54c, and 54d to selectively open or close pipes,
which are diverged from the first pipe 51 and connected
to the respective indoor heat exchangers 41 a, 42a, 43a,
and 44a, and first to fourth cooling opening/�closing valves
55a, 55b, 55c, and 55d to selectively open or close pipes,
which are diverged from the third pipe 53 and connected
to the respective indoor heat exchangers 41a, 42a, 43a,
and 44a. The heating/�cooling switching device 50 selec-
tively opens or closes the opening/�closing valves, to allow
some of the indoor units to perform a cooling operation
and the remaining indoor units to perform a heating op-
eration.
�[0024] Now, the operation of the above described si-
multaneous heating and cooling type multi- �air condition-
er will be described.
�[0025] FIG. 1 illustrates a primary cooling operation in
which a minor part of indoor units perform a heating op-
eration, and a major part of indoor units perform a cooling
operation. In this case, the first 4- �way valve 15, as shown
in FIG. 1, operates to deliver a high-�pressure gas-�phase
refrigerant discharged from the compressor 11 to the out-
door heat exchanger 12. The second 4-�way valve 16 op-
erates to communicate the first high-�pressure gas pipe
26a with the second high-�pressure gas pipe 26b and the
first low-�pressure gas pipe 27a with the second low- �pres-
sure gas pipe 27b. The bypass valve 31 is opened to
allow a part of the high- �pressure gas-�phase refrigerant
to be delivered to the first high-�pressure gas pipe 26a.
The outdoor expansion valve 13 is also opened to allow

the refrigerant, having passed through the outdoor heat
exchanger 12, to be delivered to the second pipe 52 of
the heating/�cooling switching device 50 through the high-
pressure liquid pipe 28. The first to third heating opening/
closing valves 54a, 54b, and 54c of the heating/�cooling
switching device 50 are closed, and the fourth heating
opening/�closing valve 54d is opened. Also, the first to
third cooling opening/�closing valves 55a, 55b, and 55c
are opened, and the fourth cooling opening/�closing valve
55d is closed.
�[0026] Upon implementation of the primary cooling op-
eration, the high-�pressure gas-�phase refrigerant, dis-
charged from the compressor 11, is heat exchanged by
passing through the outdoor heat exchanger 12, and
thereafter, is delivered to the respective indoor expansion
valves 41 b, 42b, and 43b of the first to third indoor units
41, 42, and 43 through the high-�pressure liquid pipe 28
and the second pipe 52 of the heating/�cooling switching
device 50. Accordingly, the first to third indoor units 41,
42, and 43 perform a cooling operation. The resulting
low-�pressure gas- �phase refrigerant, having passed
through the first to third indoor units 41, 42, and 43, is
delivered to the suction side of the compressor 11
through the third pipe 53 of the heating/ �cooling switching
device 50 and the low-�pressure gas pipe 27 of the outdoor
unit 10.
�[0027] Simultaneously with the above described oper-
ation, a part of the high-�pressure gas-�phase refrigerant,
which was delivered to the high-�pressure gas pipe 26
through the bypass pipe 30 of the outdoor unit 10, is
supplied to the fourth indoor unit 44 through the first pipe
51 of the heating/�cooling switching device 50. Accord-
ingly, the fourth indoor unit 44 perform a heating opera-
tion. Of course, in this case, the indoor expansion valve
44b of the fourth indoor unit 44 is kept in an opened state.
The resulting high-�pressure liquid-�phase refrigerant,
having passed through the fourth indoor unit 44, is sup-
plied into the first to third indoor units 41, 42, and 43 after
being joined with the refrigerant passing through the sec-
ond pipe 52 of the heating/�cooling switching device 50.
With the above described primary cooling operation, the
first to third indoor units 41, 42, and 43 perform a cooling
operation, and the fourth indoor unit 44 performs a heat-
ing operation.
�[0028] FIG. 2 illustrates a primary heating operation in
which a minor part of indoor units perform a cooling op-
eration, and a major part of indoor units perform a heating
operation. In this case, the first 4- �way valve 15, as shown
in FIG. 2, operates to deliver the high-�pressure gas-
phase refrigerant discharged from the compressor 11 to
the high-�pressure gas pipe 26. The second 4-�way valve
16 operates to communicate the first high-�pressure gas
pipe 26a with the second high- �pressure gas pipe 26b and
the first low-�pressure gas pipe 27a with the second low-
pressure gas pipe 27b. The bypass valve 31 is closed,
and an opening rate of the outdoor expansion valve 13
is reduced. The first heating opening/�closing valve 54a
is closed, and the second to fourth heating opening/�clos-
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ing valves 54b, 54c, and 54d are opened. Also, the first
cooling opening/�closing valve 55a is opened, and the
second to fourth cooling opening/�closing valves 55b, 55c,
and 55d are closed.
�[0029] Upon implementation of the primary hating op-
eration, the high-�pressure gas- �phase refrigerant dis-
charged from the compressor 11 is delivered to the first
pipe 51 of the heating/�cooling switching device 50
through the high-�pressure gas pipe 26, so as to be sup-
plied to the second to fourth indoor units 42, 43, and 44.
Accordingly, the second to fourth indoor units 42 to 44
perform a heating operation. Of course, in this case, the
indoor expansion valves 42b, 43b, and 44b of the second
to fourth indoor units 42, 43, and 44 are opened. The
resulting high-�pressure liquid-�phase refrigerant, having
passed through the second to fourth indoor units 42, 43,
and 44, are delivered to the outdoor expansion valve 13
through the second pipe 52 of the heating/�cooling switch-
ing device 50. After being depressed and expanded in
the outdoor expansion valve 13, the refrigerant is deliv-
ered to the outdoor heat exchanger 12. The resulting low-
pressure gas-�phase refrigerant, having passed through
the outdoor heat exchanger 12, is delivered to the suction
side of the compressor 11 through the first and second
connecting pipes 24 and 25.
�[0030] Simultaneously with the above described oper-
ation, a part of the high-�pressure liquid-�phase refrigerant,
which was delivered to the second pipe 52 of the heating/
cooling switching device 50 through the second to fourth
indoor units 42, 42, and 44, is delivered to the indoor
expansion valve 41 b of the first indoor unit 41. Accord-
ingly, the first indoor unit 41 performs a cooling operation.
Also, the low- �pressure gas-�phase refrigerant, having
passed through the first indoor unit 41, is delivered to the
suction side of the compressor 11 through the third pipe
53 of the heating/�cooling switching device 50 and the
low-�pressure gas pipe 27 of the outdoor unit 10. With the
above described primary heating operation, only the first
indoor unit 41 performs a cooling operation, and the sec-
ond to fourth indoor units 42, 43, and 44 perform a heating
operation.
�[0031] Although FIGS. 1 and 2 illustrate the primary
cooling operation and the primary heating operation, the
above described simultaneous heating and cooling type
multi- �air conditioner also can perform a full cooling op-
eration in which all indoor units perform a cooling oper-
ation and a full heating operation in which all indoor units
perform a heating operation, by operating the first 4-�way
valve 15 and the opening/�closing valves of the heating/
cooling switching device 50.
�[0032] FIGS. 3 and 4 illustrate embodiments in which
the above described outdoor unit 10 is applied to a multi-
air conditioner for performing a heating operation and a
cooling operation separately. The multi-�air conditioner is
designed such that all indoor units perform a cooling op-
eration or a heating operation. This kind of air conditioner
cannot perform heating and cooling operations simulta-
neously because of the absence of the heating/�cooling

switching device.
�[0033] As shown in FIG. 3, when the outdoor unit 10
is applied to the multi- �air conditioner for performing a
heating operation and a cooling operation separately, it
is unnecessary to connect a pipe to the first connecting
valve 21 of the outdoor unit 10. Therefore, the first con-
necting valve 21 is closed. Indoor expansion valves 61
b, 62b, 63b, and 64b of indoor units 61, 62, 63, and 64
are connected to the second connecting valve 22 of the
outdoor unit 10 through a first pipe 71. Also, indoor heat
exchangers 61a, 62a, 63a, and 64a of the indoor units
61, 62, 63, and 64 are connected, at their ends opposite
to the indoor expansion valves 61b, 62b, 63b, and 64b,
to the third connecting valve 23 of the outdoor unit 10
through a second pipe 72.
�[0034] When the above described multi- �air conditioner
performs a cooling operation, the first 4- �way valve 15, as
shown in FIG. 3, operates to deliver the high-�pressure
gas- �phase refrigerant discharged from the compressor
11 to the outdoor heat exchanger 12. The second 4-�way
valve 16 operates to communicate the first high-�pressure
gas pipe 26a with the second high-�pressure gas pipe 26b
and the first low- �pressure gas pipe 27a with the second
low-�pressure gas pipe 27b. In this case, also, the outdoor
expansion valve 13 is opened to deliver the refrigerant,
having passed through the outdoor heat exchanger 12,
to the first pipe 71 through the high-�pressure liquid pipe
28.
�[0035] Upon implementation of the cooling operation
under the above described condition, the high-�pressure
gas- �phase refrigerant discharged from the compressor
11 is heat exchanged by passing through the outdoor
heat exchanger 12, and thereafter, is delivered to the
indoor expansion valves 61b, 62b, 63b, and 64b of the
first to fourth indoor units 61, 62, 63, and 64 through the
high-�pressure liquid pipe 28 and the first pipe 71. Accord-
ingly, all the indoor units 61, 62, 63, and 64 perform a
cooling operation. The resulting low-�pressure gas- �phase
refrigerant, having passed through the first to fourth in-
door units 61, 62, 63, and 64, is delivered to the suction
side of the compressor 11 through the second pipe 72
and the low-�pressure gas pipe 27 of the outdoor unit 10.
During the cooling operation, no refrigerant passes
through the high-�pressure gas pipe 26.
�[0036] On the other hand, upon implementation of a
heating operation, as shown in FIG. 4, the connection of
a flow path is changed by the first 4-�way valve 15 and
the second 4-�way valve 16. Specifically, the first 4-�way
valve 15 operates to deliver the high-�pressure gas- �phase
refrigerant, discharged from the compressor 11, to the
first high-�pressure gas pipe 26a. The second 4-�way valve
16 operates to communicate the first high-�pressure gas
pipe 26a with the second low- �pressure gas pipe 27b and
the first low-�pressure gas pipe 27a with the second high-
pressure gas pipe 26b. That is, in this case, the high-
pressure gas-�phase refrigerant, passing through the first
high-�pressure gas pipe 26a, is delivered to the third con-
necting valve 23 and the indoor second pipe 72 toward
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the indoor units. Also, the opening rate of the outdoor
expansion valve 13 is reduced, and the flow paths of the
indoor expansion valves 61 b, 62b, 63b, and 64b of the
indoor units 61, 62, 63, and 64 are expanded. The bypass
valve 31 is closed.
�[0037] Upon implementation of the heating operation
under the above described condition, the high-�pressure
gas- �phase refrigerant discharged from the compressor
11 is introduced into the indoor heat exchangers 61 a,
62a, 63a, and 64a of the indoor units 61, 62, 63, and 64
through the first high-�pressure gas pipe 26a, the second
low-�pressure gas pipe 27b, the third connecting valve
23, and the indoor second pipe 72. Accordingly, in this
case, all the indoor units 61, 62, 63, and 64 perform a
heating operation. The resulting high- �pressure liquid-
phase refrigerant, having passed through the indoor units
61, 62, 63, and 64, is delivered to the outdoor expansion
valve 13 through the indoor first pipe 71, the second con-
necting valve 22, and the high- �pressure liquid pipe 28.
After being depressed and expanded in the outdoor ex-
pansion valve 13 so as to be changed to a low- �pressure
gas- �phase refrigerant by passing through the outdoor
heat exchanger 12, the resulting low-�pressure gas refrig-
erant is delivered to the suction side of the compressor
11 through the first and second connecting pipes 24 and
25. No refrigerant passes through the first low- �pressure
gas pipe 27a.
�[0038] As apparent from the above description, ac-
cording to the present invention, an outdoor unit for a
multi-�air conditioner according to the present invention
includes a second 4- �way valve to convert a flow path so
as to selectively communicate a high-�pressure gas pipe
or a low-�pressure gas pipe with a third connecting valve.
With the use of the second 4-�way valve, the outdoor unit
of the present invention is applicable to not only a multi-
air conditioner for performing heating and cooling oper-
ations simultaneously, but also a multi- �air conditioner for
performing heating and cooling operations separately.
�[0039] Although embodiments of the present invention
have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in
this embodiment without departing from the principles
and spirit of the invention, the scope of which is defined
in the claims and their equivalents.

Claims

1. An outdoor unit for a multi- �air conditioner comprising:
a compressor; an outdoor heat exchanger; first to
third connecting valves connected to pipes of a plu-
rality of indoor units, respectively; a first 4- �way valve
connected to a discharge side of the compressor for
conversion of heating and cooling operations; a high-
pressure gas pipe to connect the first 4-�way valve
with the first connecting valve; a high-�pressure liquid
pipe to connect the second connecting valve with
the outdoor heat exchanger; a first connecting pipe

to connect the outdoor heat exchanger with the first
4-�way valve; a second connecting pipe to connect
the first 4- �way valve to a suction side of the com-
pressor; and a low-�pressure gas pipe to guide a low-
pressure gas refrigerant returned to the third con-
necting valve to the suction side of the compressor,
further comprising:�

a second 4-�way valve to convert a flow path so
as to communicate the high-�pressure gas pipe
with the third connecting valve or to communi-
cate the low-�pressure gas pipe with the third
connecting valve.

2. The outdoor unit according to claim 1, wherein:�

the high-�pressure gas pipe comprises a first
high-�pressure gas pipe to connect the first 4-
way valve with the second 4- �way valve and a
second high-�pressure gas pipe to connect the
second 4-�way valve with the first connecting
valve; and
the low- �pressure gas pipe comprises a first low-
pressure gas pipe to connect the second 4-�way
valve with the suction side of the compressor,
and a second low-�pressure gas pipe to connect
the second 4-�way valve with the third connecting
valve.

3. The outdoor unit according to claim 1, further com-
prising:�

a bypass pipe diverged from the first connecting
pipe and connected to the first high- �pressure
gas pipe; and
a bypass valve installed on the bypass pipe.
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