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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 2006-2277, filed on January 9,
20086, in the Korean Intellectual Property Office, the dis-
closure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] The present invention relates to an air condi-
tioner, and more particularly, to an air conditioner capable
of dehumidifying a space where an indoor unitis installed
and even a space where an outdoor unit is installed.

2. Description of the Related Art

[0003] A conventional air conditioner capable of dehu-
midifying basically includes a compressor 101, an out-
door heat-exchanger 102, and a first expansion device
103, which are installed in an outdoor unit 100a, and an
indoor heat-exchanger 104 installed in an indoor unit
100b. Here, the outdoor unit 100a includes a four-way
valve 105 for changing a flow direction of refrigerant
stream for the switch between the refrigerating mode and
the heating mode and a first two-way valve 106 for al-
lowing the high-pressure refrigerant to bypass the first
expansion device 103 in a dehumidifying mode, and the
indoor unit 100a includes a heater 107 for heating cool
air discharged from the indoor heat-exchanger 104 in the
dehumidifying mode.

[0004] Moreover, the indoor heat-exchanger 104 in-
cludes a first heat-exchanger 104a for radiating heat by
suctioning refrigerant mixed with high-pressure liquid gas
and for discharging high-pressure liquid refrigerant, a
second expansion device 108 for decompressing the
high-pressure liquid refrigerant to be transformed into
low-pressure liquid refrigerant, a second two-way valve
109 for allowing the high-pressure liquid refrigerant to
bypass the second expansion device 108, and a second
heat-exchanger 104b for discharging low-temperature-
and-low-pressure refrigerant.

[0005] Inthe conventional air conditioner, the refriger-
ant compressed by the compressor 101 in the dehumid-
ifying mode passes through the four-way valve 105 and
enters the outdoor heat-exchanger 102. At that time,
since an outdoor fan 110 rotates at a low rotation speed,
the high-temperature-and-high-pressure liquid refriger-
ant is hardly compressed and enters the indoor heat-
exchanger 104 through the first two-way valve 106 as it is.
[0006] When the second two-way valve 109 of the in-
door heat-exchanger 104 is closed, the first heat-ex-
changer 104a discharges heat by suctioning the refrig-
erant mixed with the high-pressure liquid gas and dis-
charges the high-pressure liquid refrigerant, and the sec-
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ond heat-exchanger 104b suctions the low-pressure lig-
uid refrigerant through the second expansion device 108
and discharges the low-pressure-and-low-temperature
refrigerant. Indoor air suctioned by an indoor fan 111 is
dehumidified by heat-exchange while passing through
the second heat-exchanger 104b and the dehumidified
and cool dry air is heated by the first heat-exchanger
104a and the heater 107 and is discharged into the in-
door.

[0007] Since the conventional air conditioner can de-
humidify air introduced into the indoor heat-exchanger
104, dehumidification occurs only in the firstindoor space
where the indoor unit 100b is installed. However, in many
households , laundry is usually dried in the balcony,
which is usually an additional indoor space but separated
from the firstindoor space. The outdoor unit 100a is usu-
ally installed in the balcony. Accordingly, even though
there is a need to dehumidify the balcony, itis not possible
for the conventional air conditioner to dehumidify the bal-
cony without causing inconvenience to the user as de-
scribed below. Furthermore, the need to dehumidify the
balcony is increased in the rainy season.

[0008] Although the conventional air conditioner can
be used for dehumidifying of the balcony, i.e. the four-
way valve can be used to change the direction of the
refrigerant stream (air conditioner acts as a heat pump),
this would mean that the indoor unit 100b discharges hot
air so that the user becomes uncomfortable.

SUMMARY OF THE INVENTION

[0009] The present invention has been made in view
of the above-mentioned problems, and an aspect of the
invention is to provide an air conditioner capable of de-
humidifying an indoor room where an indoor unit is in-
stalled as well as a space such as a balcony where an
outdoor unit is installed.

[0010] In accordance with one aspect, the present in-
vention provides an air conditioner including a compres-
sor for compressing refrigerant, an outdoor heat-ex-
changer including a first and a second heat-exchangers
for performing heat-exchange of the refrigerant dis-
charged from the compressor, a first decompression de-
vice installed at a pipe through which the refrigerant dis-
charged from the outdoor heat-exchanger passes, an in-
door heat-exchanger for performing heat-exchange of
the refrigerant discharged from the outdoor heat-ex-
changer, a second decompression device installed at a
pipe connected to the first and the second heat-exchang-
ers, and a first two-way valve installed at a pipe for re-
frigerant to bypass the second decompression device.
[0011] The air conditioner further includes a first by-
pass pipe for allowing the refrigerant to bypass the first
decompression device and the indoor heat-exchanger,
and a second two-way valve installed in the first bypass
pipe.

[0012] The air conditioner further includes a second
bypass pipe for connecting a discharge side of the com-
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pressor to an inlet side of the compressor, and a third
two-way valve installed in the second bypass pipe.
[0013] The air conditioner further includes a controller
for controlling the first and the second decompression
devices and the first, the second, and the third two-way
valves.

[0014] The controller, in order to dehumidify only a first
indoor space where the indoor heat-exchanger is in-
stalled in a first operation mode, opens the first decom-
pression device at a predetermined degree, opens the
second decompression device fully, opens the first two-
way valve, and closes the second and the third two-way
valves.

[0015] Moreover, the controller, in order to dehumidify
a first indoor space where the indoor heat-exchanger is
installed and a second indoor space where the outdoor
heat-exchanger is installed in a second operation mode,
opens the first and the second decompression devices
and closes the first, the second, and the third two-way
valves.

[0016] The controller, inorderto dehumidify only a sec-
ond indoor space where the outdoor heat-exchanger is
installed in a third operation mode, closes the first de-
compression device, opens the second decompression
device at a predetermined degree, closes the first two-
way valve, and opens the second and the third two-way
valves.

[0017] The air conditionerincludes a firstand a second
heat-exchangers installed in an outdoor unitin a direction
which an air stream flows, a decompression device in-
stalled a refrigerant path through which refrigerant flows
from the first heat-exchanger to the second heat-ex-
changer, a bypass path for allowing the refrigerant the
decompression device, and a two-way valve installed in
the bypass path.

[0018] The outdoor unitincludes a blower fan for form-
ing an air stream to the first and the second heat-ex-
changers, and the blower fan, the second heat-exchang-
er, and thefirst heat-exchanger are sequentially installed.
[0019] 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings in which:

FIG. 1is a schematic view illustrating a conventional
air conditioner;

FIG. 2 is a view illustrating an air conditioner accord-
ing to a preferred embodiment of the present inven-
tion installed in a first room and a second room;
FIG. 3 is a schematic view illustrating the air condi-
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tioner in FIG. 2;

FIG. 4 is a view illustrating the circulation of refrig-
erant in a first operation mode of the air conditioner
in FIG. 3;

FIG. 5 is a view illustrating the circulation of refrig-
erant in a second operation mode of the air condi-
tioner in FIG. 3; and

FIG. 6 is a view illustrating the circulation of refrig-
erantin a third operation mode of the air conditioner
in FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings. The em-
bodiments are described below to explain the present
invention by referring to the figures.

[0022] AsshowninFIG. 2, an air conditioner 1 accord-
ing to a preferred embodiment of the present invention
includes an indoor unit 2 installed in a first indoor space
A such as a room and an outdoor unit 3 installed in a
second indoor space B such as a balcony. The indoor
unit 2 is connected to the outdoor unit 3 via pipes 4 and
5 such that refrigerant circulates through them.

[0023] The indoor unit 2 suctions air in the first indoor
space A and performs heat-exchange to discharge the
suctioned air into the first indoor space A. The outdoor
unit 3 suctions air in the second indoor space B and per-
forms heat-exchange to discharge the suctioned air to
outdoor C.

[0024] As shownin FIG. 3, in the outdoor unit 3, a dis-
charge pipe 11 connected to a discharge port 10a of a
compressor 10 is connected to an inlet port of an outdoor
heat-exchanger 12. A discharge port of the outdoor heat-
exchanger 12 is connected to the pipe 4 to which a first
decompression device 13 is installed. The pipe 4 is con-
nected to an indoor heat-exchanger 14 of the indoor unit
2, and the pipe 5 connected to the discharge port of the
indoor heat-exchanger 14 is connected to an inlet port
10b of the compressor 10 to form a refrigerant circuit.
[0025] The outdoor heat-exchanger 12 includes a first
heat-exchanger 21 and a second heat-exchanger 22,
which are arranged in a path of an air stream 23a formed
by a blower fan 23 in the order of the second heat-ex-
changer 22 and the first heat-exchanger 21. The first
heat-exchanger 21 is formed with a refrigerant inlet port
21 a connected to the discharge pipe 11.

[0026] Adischarge port21 b ofthe first heat-exchanger
21 is connected to a pipe 24 which is branched into two
branch pipes 25 and 26 halfway. The first branch pipe
25 is provided with a first two-way valve 27, and the sec-
ond branch pipe 26 is provided with a second decom-
pression device 28. The branch pipes 25 and 26 are com-
bined into the pipe 24 again, and the pipe 24 is connected
to an inlet port 22a of the second heat-exchanger 22.
[0027] The pipe 4 connected to the discharge port 22b
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of the second heat-exchanger 22b is provided with the
first decompression device 13 and is connected to the
indoor unit 2. The indoor unit 2 includes the indoor heat-
exchanger 14 and a blower fan 15 such that air in the
indoor space A is suctioned and undergoes the heat-
exchange, then the heat-exchanged air is discharged.
[0028] Meanwhile, in orderforthe refrigerant to bypass
the first decompression device 13 and the indoor unit 14,
there is provided a first bypass pipe 31 branched from
the pipe 4 for connecting the second heat-exchanger 22
to the first decompression device 13 and connected to
the pipe 5 connected to the inlet port 10b of the compres-
sor 10. The first bypass 31 is provided with a second two-
way valve 32 to interrupt the refrigerant passing through
the first bypass pipe 31.

[0029] There is provided a second bypass pipe 33
branched from the discharge pipe 11 connected to the
discharge port 10a of the compressor 10 and connected
to the pipe 5 connected to the inlet port 10b of the com-
pressor 10. The second bypass pipe 33 is provided with
a third two-way valve 34 to interrupt the refrigerant pass-
ing through the second bypass pipe 33.

[0030] The first decompression device 13, the second
decompression device 28, the first, the second, and the
third two-way valves 27, 32, and 34 are controlled by a
single controller 40.

[0031] Hereinafter, operation of the air conditioner ac-
cording to the preferred embodiment of the present in-
vention will be described.

[0032] In a first operation mode where only the first
indoor space A is refrigerated or dehumidified, the con-
troller 40 opens the first two-way valve 27 and closes the
second and the third two-way valves 32 and 34. Moreo-
ver, the controller 40 opens the first decompression de-
vice 13 at a predetermined degree and closes the second
decompression device 28 to circulate the refrigerant as
shown in FIG. 4.

[0033] When the compressor 10 is driven, high-pres-
sure refrigerant gas discharged from the compressor 10
enters the outdoor heat-exchanger 12. Since the first two-
way valve 27 installed between the first heat-exchanger
21 and the second heat-exchanger 22 forming the out-
door heat-exchanger 12 is opened and the second de-
compression device 28 is closed, the high-pressure re-
frigerant gas is not expanded but is condensed into the
refrigerant liquid after passing through the first and the
second heat-exchangers 21 and 22.

[0034] The refrigerant liquid is transformed into de-
compressed two-phased refrigerant while passing
through the first decompression device 13 and enters the
indoor unit 2. The two-phased refrigerant entering the
indoor unit 2 is evaporated in the indoor heat-exchanger
14 by heat-exchange with an air stream blown by the
blower fan 15 and enters the compressor 10 again. In
other words, in the first operation mode, a refrigerant cir-
cuit as that of the conventional air conditioner is formed.
[0035] In a second operation mode where the first in-
door space A is refrigerated or dehumidified and the sec-
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ond indoor space B is dehumidified, the controller 40 clos-
es the first, the second, and the third two-way valves 27,
32, and 34, and opens the first and the second decom-
pression devices 13 and 28 at a predetermined degree
to circulate the refrigerant as shown in FIG. 5.

[0036] When the compressor 10 is driven, the high-
pressure refrigerant gas discharged from the compressor
10 enters the outdoor heat-exchanger 12. Since the first
two-way valve 27 installed between the first and the sec-
ond heat-exchangers 21 and 22 of the outdoor heat-ex-
changer 12is closed and the second decompression de-
vice 28 is opened, the high-pressure refrigerant gas is
condensed while passing through the first heat-exchang-
er 21 and undergoes phase-transform into the decom-
pressed two-phased refrigerant while passing through
the second decompression device 28.

[0037] The two-phased refrigerant discharged from
the second decompression device 28 is evaporated in
the second heat-exchanger 22 by heat-exchange with
an air stream introduced by the blower fan 23 while the
air stream introduced by the blower fan 23 is dehumidified
and refrigerated due to heat absorption.

[0038] The air dehumidified and refrigerated by the
second heat-exchanger 22 is sent to the surroundings of
the first heat-exchanger 21 and is discharged into the
second indoor space B as dehumidified air reheated by
heat radiation of the first heat-exchanger 21.

[0039] Meanwhile, some of the two-phased refrigerant
which is not evaporated in the second heat-exchanger
22 enters the indoor unit 22 and is evaporated in the
indoor heat-exchanger 14 once again, and the air stream
introduced by the blower fan 15 is dehumidified and re-
frigerated due to the heat absorption.

[0040] In other words, since, in the second operation
mode, the heat-exchanger 21 serves as a condenser and
the second heat-exchanger 22 and the indoor heat-ex-
changer 14 serve as evaporators, the firstand the second
indoor space A and B can be simultaneously dehumidi-
fied.

[0041] In athird operation mode where the second in-
door space B is strongly dehumidified such as in a case
in rainy seasons, the controller 40 closes the first two-
way valve 27 and opens the second and the third two-
way valves 32 and 34. Moreover, the controller 40 closes
the first decompression device 13 and opens the second
decompression device 28 at a predetermined degree to
circulate the refrigerant as shown in FIG. 6.

[0042] When the compressor 10 is driven, the high-
pressure refrigerant gas discharged from the compressor
10 enters the outdoor heat-exchanger 12. Since the first
two-way valve 27 installed between the first and the sec-
ond heat-exchangers 21 and 22 of the outdoor heat-ex-
changer 12 is closed and the second decompression de-
vice 28 is opened, the high-pressure refrigerant gas is
condensed while passing through the first heat-exchang-
er 21 and undergoes phase-transform into the decom-
pressed two-phased refrigerant while passing through
the second decompression device 28.
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[0043] The two-phased refrigerant discharged from
the second decompression device 28 is evaporated in
the second heat-exchanger 22 by heat-exchange with
an air stream introduced by the blower fan 23 while the
air streamintroduced by the blower fan 23 is dehumidified
and refrigerated due to heat absorption.

[0044] Meanwhile, the refrigerant discharged from the
second heat-exchanger 22 does not enter the indoor unit
22 because the first decompression device 13 is closed
but enters the inlet port 10b of the compressor 10 through
the first bypass pipe 31.

[0045] Inthe third operation mode, since the refrigerant
does not enter the indoor unit 2, a length of a path through
which the refrigerant circulates is substantially shortened
and quantity of refrigerant in the length of the refrigerant
path is less than the total quantity of the refrigerant. In
order to solve the problem, some of the refrigerant dis-
charged from the compressor 10 is bypassed through
the second bypass pipe 23 to secure a sufficient length
of the refrigerant path, so that the problem that the total
quantity of the refrigerant is much more in comparison
to quantity of refrigerant in the length of the refrigerant
path can be solved.

[0046] Particularly, in the third operation mode, since
only the second heat-exchanger 22 serves as an evap-
orator and time of the refrigerant circulating is shortened,
the second heat-exchanger 22 strongly dehumidifies air
in the second indoor space B.

[0047] Although according to the air conditioner of the
present invention a single indoor heat-exchanger 14 is
provided in the indoor unit 2 to refrigerate and/or dehu-
midify the first indoor space A, the air conditioner of the
presentinvention may be implemented with multiple heat
-exchangers with out departing from the spirit of the in-
vention.

[0048] More specifically, the air conditioner of the
present invention may be provided with two heat-ex-
changers in the indoor heat-exchanger 14, branched re-
frigerant paths are formed between the two heat-ex-
changers, and two-way valves and decompression de-
vices are respectively installed in the refrigerant paths
such that the dehumidified air is reheated and dis-
charged.

[0049] Furthermore, the outdoor unit 3 may be imple-
mented with a different number of heat exchangers than
the preferably disclosed two heat exchangers. Itis further
noted that various different elements may also be imple-
mented in a different way by one of ordinarily skilled in
the art without departing from the spirit of the invention.
[0050] As described above, according to the air con-
ditioner of the present invention, the first indoor space
where the indoor unit is installed and the second indoor
space where the outdoor unitis installed are dehumidified
simultaneously or selectively.

[0051] Particularly, even when the second indoor
space where the outdoor unit is installed is dehumidified,
the user does not feel uncomfortable.

[0052] Although a few embodiments of the present in-
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vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in this embodiment without departing from the prin-
ciples and spirit of the invention, the scope of which is
defined in the claims and their equivalents.

Claims
1. An air conditioner comprising:

a compressor for compressing refrigerant;

an outdoor heat-exchanger including a first and
a second heat-exchangers for performing heat-
exchange of the refrigerant discharged from the
Compressor;

a first decompression device installed at a pipe
through which the refrigerant discharged from
the outdoor heat-exchanger passes;

an indoor heat-exchanger for performing heat-
exchange of the refrigerant discharged from the
outdoor heat-exchanger;

a second decompression device installed at a
pipe connected to the first and the second heat-
exchangers; and

a first two-way valve installed at a pipe for re-
frigerant to bypass the second decompression
device.

2. Theair conditioner according to claim 1, further com-
prising:

a first bypass pipe for allowing the refrigerant to
bypass the first decompression device and the
indoor heat-exchanger; and

a second two-way valve installed in the first by-
pass pipe.

3. Theair conditioneraccording to claim 2, further com-
prising:

a second bypass pipe for connecting a dis-
charge side of the compressor to an inlet side
of the compressor; and

a third two-way valve installed in the second by-
pass pipe.

4. The air conditioner according to claim 3, further com-

prising a controller for controlling the first and the
second decompression devices and the first, the
second, and the third two-way valves.

5. The air conditioner according to claim 4, wherein the
controller, in order to dehumidify only a first indoor
space where the indoor heat-exchanger is installed
in a first operation mode, opens the first decompres-
sion device at a predetermined degree, closes the
second decompression device fully, opens the first
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two-way valve, and closes the second and the third
two-way valves.

The air conditioner according to claim 4, wherein the
controller, in order to dehumidify a first indoor space
where the indoor heat-exchanger is installed and a
second indoor space where the outdoor heat-ex-
changer is installed in a second operation mode,
opens the first and the second decompression de-
vices at a predetermined degree and closes the first,
the second, and the third two-way valves.

The air conditioner according to claim 4, wherein the
controller, in order to dehumidify only a second in-
door space where the outdoor heat-exchanger is in-
stalled in a third operation mode, closes the first de-
compression device, opens the second decompres-
sion device at a predetermined degree, closes the
first two-way valve, and opens the second and the
third two-way valves.

An air conditioner comprising:

a first and a second heat-exchangers installed
in an outdoor unit in a direction which an air
stream flows;

adecompression device installed in arefrigerant
path through which refrigerant flows from the
first heat-exchanger to the second heat-ex-
changer;

a bypass path for allowing the refrigerant to by-
pass the decompression device; and

a two-way valve installed in the bypass path.

The air conditioner according to claim 8, wherein the
outdoor unit comprises a blower fan for forming an
air stream to the first and the second heat-exchang-
ers, and the blower fan, the second heat-exchanger,
and the first heat-exchanger are sequentially in-
stalled.

10. An air conditioner comprising:

a compressor for compressing refrigerant;

an outdoor heat-exchanger including at a plu-
rality of heat-exchangers for performing heat-
exchange of the refrigerant discharged from the
compressor;

a first decompression device installed at a pipe
through which the refrigerant discharged from
the outdoor heat-exchanger passes;

an indoor heat-exchanger for performing heat-
exchange of the refrigerant discharged from the
outdoor heat-exchanger;

a second decompression device installed at a
pipe connected between the plurality of heat-
exchangers; and

a first two-way valve installed at a pipe for re-
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frigerant to bypass the second decompression
device.

11. The air conditioner according to claim 10, further

comprising:

a first bypass pipe for allowing the refrigerant to
bypass the first decompression device and the
indoor heat-exchanger; and

a second two-way valve installed in the first by-
pass pipe.

12. The air conditioner according to claim 11, further

comprising:

a second bypass pipe for connecting a dis-
charge side of the compressor to an inlet side
of the compressor; and

a third two-way valve installed in the second by-
pass pipe.

13. The air conditioner according to claim 12, wherein

said indoor heat exchanger and said outdoor heat
exchanger are located in first and second space re-
spectively, said first and said second space capable
of being separated.

14. The air conditioner according to claim 13, further

comprising:

a controller for controlling said first and said sec-
ond decompression device as well as said first,
second and third two-way valve to selectively
dehumidify said first and/or second space.
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