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Description
BACKGROUND

[0001] The present disclosure relates to an air condi-
tioner and a control method thereof.

[0002] An air conditioner includes a compressor, an
outdoor heat exchanger, an indoor heat exchanger, and
an expansion valve.

[0003] Here, a refrigerant is used as a medium for op-
erating the air conditioner. The air conditioner may op-
erate in a heating cycle or cooling cycle according to a
flow direction of the refrigerant.

[0004] When the air conditioner operates for a long
time, the refrigerant circulating through the air conditioner
may leak from a tube due to installation errors or user’s
carelessness.

[0005] Here, when the refrigerant leaks, heating or
cooling performance of the air conditioner may be dete-
riorated, and also, the compressor may be damaged dur-
ing the operation of the air conditioner. In addition, when
the refrigerant that has a bad influence on the human
body leaks, a user may have various diseases.

[0006] Thus, a refrigerant leakage detection unit and
a control method thereof may be realized in the air con-
ditioner.

[0007] For example, when a temperature difference
between a heat exchanger and suctioned air is less than
a preset value, it may be determined that the refrigerant
leaks.

[0008] For another example, the leakage of the refrig-
erant may be directly detected by using two electrodes
and an impedance measurement device that measures
an impedance between the two electrodes.

[0009] Also, when the leakage of the refrigerant is de-
tected, an operation of the air conditioner may be stopped
to stop the circulation of the refrigerant.

[0010] In the air conditioner according to the related
art, since the operation of the air conditioner is uniformly
stopped even though it is determined that a refrigerant
leaks due to misdetection of the refrigerant leakage de-
tection unit, the air conditioner may be unnecessarily
stopped in use.

[0011] Also, in a multi-type air conditioner in which a
plurality ofindoor units are connected to each other, when
a refrigerant leaks in a partial area, an overall operation
of all of the indoor units may be stopped to deteriorate
convenience in use. Document EP-A-0 936 417 disclos-
es an air conditioner according to the preamble of claim
1 and a method of controlling an air conditioner according
to the preamble of claim 8.

SUMMARY

[0012] The invention provides an air conditioner ac-
cording to claim 1 and a control method thereof according
to claim 8 .

[0013] The control part may be configured, when the
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leakage of the refrigerant does not continue for a preset
time (t2) after the first valve is blocked, to open the first
valve. Furthermore, the control part may be configured
to maintain the second valve in an open state.

[0014] One of the valves may be an outdoor expansion
valve or indoor expansion valve.

[0015] The indoor heat exchanger may be provided in
plurality. The air conditioner may further include a branch
tube for guiding the refrigerant into each of the indoor
heat exchangers.

[0016] The branch tube may be disposed between the
outdoor heat exchanger and the indoor heat exchanger.
Furthermore, one of the valves may be disposed between
the branch tube and the indoor heat exchanger.

[0017] The air conditioner may further include a coun-
ter detecting the number (N) of indoor units in which the
leakage of the refrigerant occurs. The control part may
be configured, when the number (N) of leakage occur-
rence indoor units detected by the counter exceeds a
preset number (N1), to stop an operation of the outdoor
unit.

[0018] The control part may be configured, when the
number (N) of leakage occurrence indoor units exceeds
the preset number (N1), to stop operations of the com-
pressor and an outdoor unit fan.

[0019] When the leakage of the refrigerant is not de-
tected in said second detecting, the first valve is opened.
[0020] When the leakage of the refrigerant is detected
in said first detecting, the method may determine whether
an operation mode of the air conditioner is a cooling mode
or a heating mode. The first valve disposed in the refrig-
erant inflow-side tube of the indoor heat exchanger may
be blocked according to the determined operation mode.
[0021] When the leakage of the refrigerant is detected
in said second detecting, an operation of an indoor unit
may be stopped.

[0022] When the number (N) of indoor units in which
the leakage of the refrigerant occurs exceeds the number
(N1) of preset reference indoor units, an operation of an
outdoor unit may be stopped.

[0023] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-
scription and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

Fig. 1 is a schematic view of an air conditioner ac-
cording to an embodiment.

Fig. 2 is a block diagram of the air conditioner ac-
cording to an embodiment.

Fig. 3is aflowchartillustrating a method of controlling
an air conditioner according to an embodiment.
Fig. 4 is a block diagram of an air conditioner accord-
ing to another embodiment.

Fig. 5is aflowchartillustrating a method of controlling
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an air conditioner according to another embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0025] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings.

[0026] In the following detailed description of the pre-
ferred embodiments, reference is made to the accompa-
nying drawings that form a part hereof, and in which is
shown by way of illustration specific preferred embodi-
ments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention, and it is
understood that other embodiments may be utilized and
that logical structural, mechanical, electrical, and chem-
ical changes may be made without departing from the
spirit or scope of the invention. To avoid detail not nec-
essary to enable those skilled in the art to practice the
invention, the description may omit certain information
known to those skilled in the art. The following detailed
description is, therefore, not to be taken in a limiting
sense.

[0027] Fig. 1is a schematic view of an air conditioner
according to an embodiment.

[0028] An air conditioner 10 according to an embodi-
ment includes an outdoor unit 100, at least one indoor
unit 200, 300, or 400, and a circulation tube 500 that
enables the outdoor unit 100 and the indoor unit 200,
300, or 400 to communicate with each other.

[0029] The outdoor unit 100 may include a compressor
110, a flow switching valve 120, an outdoor heat ex-
changer 130, an outdoor expansion valve 140, and an
outdoor unit fan 150. Also, the compressor 110, the flow
switching valve 120, the outdoor heat exchanger 130,
and the outdoor expansion valve 140 may communicate
with each other by the circulation tube 500.

[0030] The compressor 110 compresses a refrigerant
introduced through a suction-side circulation tube 500 to
discharge the compressed refrigerant into a discharge-
side circulation tube 500.

[0031] The flow switching valve 120 may switch a flow
direction of a refrigerant flowing into the circulation tube
500 according to an operation mode of the air conditioner
10. The flow switching valve 120 may be a four-way valve.
[0032] Air introduced into the outdoor unit 100 and a
refrigerant passing through the outdoor heat exchanger
130 are heat-exchanged with each other in the outdoor
heat exchanger 130.

[0033] The outdoor expansion valve 140 expands a
refrigerant passing through the outdoor expansion valve
140. An electrical expansion valve (EEV) may be used
as the outdoor expansion valve 140. A degree of open-
ness of the outdoor expansion valve 140 may be adjust-
able. When the outdoor expansion valve 140 is fully
opened, the circulating refrigerant may pass through the
outdoor expansion valve 140 in a state where the refrig-
erant is not expanded.
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[0034] The outdoor fan 150 guides a flow of outdoor
air so that the outdoor air passes through the outdoor
heat exchanger 130.

[0035] Theindoor units 200, 300, and 400 may include
a first indoor unit 200, a second indoor unit 300, and a
third indoor unit 400.

[0036] The first indoor unit 200 may include an indoor
tube 210, an indoor expansion valve 220, an indoor heat
exchanger 230, a refrigerant leakage detection part 240,
first and second valves 250 and 260 that are respectively
disposed in suction and discharge sides of the indoor
tube 210, and an indoor unit fan 270. Duplicated descrip-
tions with respect to the second and third indoor units
300 and 400 will be omitted.

[0037] Theindoortube 210 communicates with the cir-
culation tube 500 to guide the refrigerant circulating
through the indoor unit200. The first valve 250, the indoor
expansion valve 220, the indoor heat exchanger 230,
and the second valve 260 may be connected to the indoor
tube 210.

[0038] The indoor expansion valve 220 expands a re-
frigerant passing through the indoor expansion valve
220. An EEV may be used as the indoor expansion valve
220. A degree of openness of the indoor expansion valve
220 may be adjustable. When the indoor expansion valve
220 is fully opened, the circulating refrigerant may pass
through the indoor expansion valve 220 in a state where
the refrigerant is not expanded.

[0039] Air introduced into the indoor unit 200 and a
refrigerant passing through the indoor heat exchanger
230 are heat-exchanged with each other in the indoor
heat exchanger 230.

[0040] The refrigerant leakage detection part 240 de-
tects whether a refrigerant within the indoor unit 200
leaks. The refrigerant leakage detection part 240 may be
disposed on a side of the indoor tube 210 or disposed
inside or outside the first indoor unit 200. The refrigerant
leakage detection part 240 may be disposed on a tube
welding portion at which a refrigerant is easily leakable.
However, the present disclosure is not limited to the po-
sition of the refrigerant leakage detection part 240. The
refrigerant leakage detection part 240 may be spaced
apart form the first indoor unit 200 and disposed on one
position in an indoor space.

[0041] The refrigerant leakage detection part 240 may
directly or indirectly detect leakage of a refrigerant.
[0042] For example, the refrigerant leakage detection
part 240 may include two electrodes spaced apart from
each other and an impedance measurement part meas-
uring an impedance in a space spaced between the two
electrodes. A dielectric constant of air is different from
that of a refrigerant. When a refrigerant is introduced be-
tweenthe two electrodes, animpedance value measured
by the impedance measurement part may be changed.
Thus, the leakage of the refrigerant may be directly de-
tected by the refrigerant leakage detection part 240 by
measuring the impedance value.

[0043] For another example, the refrigerant leakage
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detection part 240 may include a first temperature sensor
measuring a temperature of indoor air introduced into the
indoor heat exchanger 230, a second temperature sen-
sor measuring a temperature of the indoor heat exchang-
er 230, and an arithmetic part calculating a difference
between the temperatures measured by the first and sec-
ond temperature sensors. When the temperature differ-
ence value calculated by the arithmetic part is less than
a preset value, it may be determined that a refrigerant is
not sufficiently supplied into the indoor heat exchanger
230. In this case, the leakage of the refrigerant may be
doubtable. Thus, the refrigerant leakage detection part
240 may indirectly detect the leakage of the refrigerant
by the above-described structure.

[0044] However, the present disclosure is not limited
to the refrigerant leakage detection part 240 having the
above-described structure.

[0045] The first and second valves 250 and 260 may
selectively block a refrigerant suctioned from the circu-
lation tube 500 into the indoor heat exchanger 230 or
discharged from the indoor heat exchanger 230. For ex-
ample, each of the first and second valves 250 and 260
may be a solenoid valve.

[0046] Particularly, the first valve 250 may be disposed
in a refrigerant suction-side tube of the indoor heat ex-
changer 230 in a cooling mode. Also, the second valve
260 may be disposed in a refrigerant discharge-side tube
of the indoor heat exchanger 230 in the cooling mode.
[0047] Itmay notbe necessary to provide the first valve
250. When the first valve 250 is not provided, the outdoor
expansion valve 140 or the indoor expansion valve 220
is closed to block a refrigerant suctioned into or dis-
charged fromthe indoor heat exchanger 230. In this case,
itis unnecessary to additionally provide a new valve. That
is, the existing outdoor expansion valve 140 or the indoor
expansion valve 220 may be utilized. The outdoor ex-
pansion valve 140 and the indoor expansion valve 220
may be commonly called an expansion valve.

[0048] The indoor unit fan 270 guides a flow of indoor
air so that the indoor air passes through the indoor heat
exchanger 230.

[0049] The circulation tube 500 may include a first
branch tube 510 and a second branch tube 520. Also,
the first and second branch tubes 510 and 520 may be
connected to the indoor tube 210 of the first indoor unit
200 to guide a refrigerant flowing through the circulation
tube 500 so that the refrigerant is introduced into or dis-
charged from the indoor tube 210.

[0050] Particularly, the first branch tube 510 may be
disposed between the outdoor heat exchanger 130 and
the indoor heat exchanger 230. Also, the second branch
tube 520 may be disposed between the compressor 110
and the indoor heat exchanger 230.

[0051] Althoughoneindoorheatexchangeris provided
in each of the indoor units 200, 300, and 400, the present
disclosure is not limited thereto. For example, a plurality
of indoor heat exchangers may be provided in one indoor
unit. Thatis to say, the first, second, and third indoor units
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200, 300, and 400 may be disposed in the same indoor
space to constitute one indoor unit.

[0052] Fig. 2 is a block diagram of the air conditioner
according to an embodiment.

[0053] Referring to Fig. 2, the air conditioner 10 ac-
cording to an embodiment may further include an indoor
control part 600, a memory 610, and a timer 620.
[0054] The indoor control part 600 may receive prede-
termined information from the refrigerant leakage detec-
tion part 240, the memory 600, and the timer 620 to con-
trol operations of the first valve 250, the second valve
260, and the indoor unit fan 270.

[0055] Also, the indoor control part 600 may determine
an operation mode of the air conditioner 10. For example,
the indoor control part 600 may determine whether the
air conditioner 10 operates in a cooling or heating mode
according to a switching direction of the flow switching
valve 120.

[0056] Various information related to the operation of
the air conditioner 10 may be stored in the memory 610.
For example, a first reference time t1 and a second ref-
erence time t2 that are criterion of an operation of the
first or second valve 250 and 260 may be stored in the
memory 610.

[0057] The timer 620 may measure a leakage time t
detected by the refrigerant leakage detection part 240.
[0058] Fig. 3is aflowchartillustrating a method of con-
trolling an air conditioner according to an embodiment.
[0059] Referring to Fig. 3, in an air conditioner accord-
ing to an embodiment, a refrigerant leakage detection
part 240 may detectleakage of a refrigerantfirstly (S100).
When the leakage of the refrigerant is detected by the
refrigerant leakage detection part 240, a leakage detec-
tion time t of the refrigerant may be accumulated and
measured by a timer 620. Then, it may be determined
whether the leakage detection time t exceeds a first ref-
erence time t1 stored in a memory 610 (S110).

[0060] When the detection time t exceeds the first de-
tection time t1, it is determined whether an operation
mode of the air conditioner 10 is a cooling mode (S120).
[0061] When the operation mode of the air conditioner
10is the cooling mode, afirst valve 250 is blocked (S130).
As the first valve 250 is blocked, a refrigerant introduced
into an indoor heat exchanger 230 may be blocked.
[0062] Also, even when the first valve 250 is blocked,
an indoor unit fan 270 may continuously operate for a
predetermined time. As the indoor unit fan 270 operates,
indoor air introduced into a first indoor unit 200 may be
heat-exchanged with the refrigerant previously intro-
duced into the indoor heat exchanger 230. Thus, in spite
of the blocking of the first valve 250, the indoor air-con-
ditioning may be continuously performed for a predeter-
mined time without being stopped.

[0063] After the first valve 250 is blocked, whether a
refrigerant leaks is detected secondarily. Particularly, the
timer 620 accumulates and measures a time t at which
the leakage of the refrigerant is detected. Then, it may
be determined whether the measured detection time t
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exceeds the second reference time t2 (S140).

[0064] When the detection time t exceeds the second
reference time t2, the second valve 260 is blocked
(S150). As the second valve 260 is blocked, a refrigerant
reversely flowing from a circulation tube 500 into the first
indoor unit 200 may be blocked.

[0065] Then, the leakage of the refrigerant may be in-
formed by a predetermined abnormality informing unit
(8160). The abnormality informing unit may include a dis-
play or speaker provided in the air conditioner. The dis-
play may inform an abnormal state to a user by a char-
acter, a symbol, or a picture. The speaker may inform
the abnormal state to the user by sound.

[0066] Also, an operation of the first indoor unit 200
may be stopped (S170). In this case, an operation of the
indoor unit fan 270 may be also stopped.

[0067] Intheoperation S120,whenthe operation mode
of the air conditioner 10 is a heating mode, the second
valve 260 is blocked (S180). Hereinafter, since opera-
tions S190 to S200 are similar to the operations S140 to
S150, descriptions with respect to the operations S190
to S200 will be omitted.

[0068] When the leakage of the refrigerant is not de-
tected in the operation S100, or the detection time t does
not exceed the first reference time t1 in the operation
S110, the process returns to the operation S100 to detect
the leakage of the refrigerant.

[0069] Also, whenthe detection time tdoes not exceed
the second reference time t2 in the operation S140, the
first valve 250 is opened (S142). Then, the process re-
turns to the operation S100 to detect the leakage of the
refrigerant.

[0070] Also, whenthe detection time tdoes not exceed
the second reference time t2 in the operation S190, the
second valve 260 is opened (S192). Then, the process
returns to the operation S100 to detect the leakage of
the refrigerant.

[0071] Fig. 4 is a block diagram of an air conditioner
according to another embodiment.

[0072] Referringto Fig. 4, an air conditioner 10 accord-
ing to another embodiment may further include a main
control part 900, a main memory 910, and a leakage oc-
currence indoor unit number detection part 920.

[0073] The main control part 900 may receive prede-
termined information from the main memory 910, a first
indoor unit control part 600, a second indoor unit control
part 700, a third indoor unit control part 800, and the
leakage occurrence indoor unit number detection part
920 to control operations of a compressor 110 and an
outdoor unit fan 150.

[0074] Various information related to the operation of
the air conditioner 10 may be stored in the main memory
910. For example, a reference indoor unit number N1
may be stored in the main memory 910.

[0075] The reference indoor unit number N1 serves as
a criterion for determining whether an outdoor unit oper-
ates. When the number of leakage occurrence indoor
units exceeds a predetermined number, capacity of each
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of indoor heat exchangers and capacity of each of out-
door heat exchangers may be unbalanced to deteriorate
thermal efficiency or cause harm on an operation of the
air conditioner 10. Thus, when the number N of leakage
occurrence indoor units exceeds the number N1 of ref-
erence indoor units, an operation of the outdoor unit may
be stopped as described below.

[0076] If a leakage occurrence indoor unit exists
through the two refrigerant leakage detection processes,
since an operation of the corresponding indoor unit is
stopped, the number N of leakage occurrence indoor
units may be referred to as the number N of indoor units
of which operations are stopped.

[0077] Theleakage occurrence indoor unitnumber de-
tection part 920 detects the number N of indoor units in
which the leakage of the refrigerant is detected. For ex-
ample, the leakage occurrence indoor unit number de-
tection part 920 may detect whether each of indoor unit
fans 150 operates to detect the number of indoor unit
fans of which operations are stopped. Also, whether each
of the first and second valves 250 and 260 is blocked
may be detected to detect the number of indoor unit in
which all of the first and second valves 250 and 260 are
blocked. The leakage occurrence indoor unit number de-
tection part 920 may be called a "counter 920".

[0078] Although the main control part 900, the first in-
door unit control part 600, the second indoor unit control
part 700, and the third indoor unit control part 800 are
distinguished from each other, the present disclosure is
not limited thereto. For example, operations of each of
the control parts may be performed by one control part.
The main control part 900 and each of the indoor unit
control parts 600, 700, and 800 may be commonly called
a "control part".

[0079] Althoughthe memory 610 andthe main memory
910 are distinguished from each other, the present dis-
closure is not limited thereto. The memory 610 and the
main memory 910 may be commonly called a "memory".
[0080] Fig.5is aflowchartillustrating a method of con-
trolling an air conditioner according to another embodi-
ment.

[0081] Referring to Fig. 5, in an air conditioner accord-
ing to another embodiment, a leakage occurrence indoor
unit number detection part 920 detects the number N of
indoor units in which leakage of a refrigerant occurs
(S500). Also, it is determined whether the number N of
leakage occurrence indoor units exceeds the number N1
of reference indoor units (S510).

[0082] Also,whenthe number N ofleakage occurrence
indoor units exceeds the number N1 of reference indoor
units, this may be informed by a predetermined abnor-
mality informing unit (S520). As described above, the ab-
normality informing unitmay include a display or speaker.
[0083] A main control part 900 stops an operation of
an outdoor unit 100. Particularly, the main control part
900 may stop an operation of a compressor 110 and an
outdoor unit fan 150 which are disposed in the outdoor
unit 100.
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[0084] According to the air conditioner and the control
method thereof, it may prevent the operation of the air
conditioner from being unnecessarily stopped due to the
misdetection of the leakage detection part.

[0085] Particularly, the leakage of the refrigerant may
be detected two times to block the circulation of the re-
frigerant, thereby improving reliability of the leakage de-
tection part. Also, the valve in a side of the tube having
a relatively high pressure in the circulation tube may be
blocked to improve efficiency of the leakage blocking.
[0086] Also, inthe case of the multi-type air conditioner
including the plurality ofindoor units, only an actualindoor
unit in which the refrigerant leaks may be stopped in op-
eration. Also, since the operation of the outdoor unit is
stopped in consideration of condensation/evaporation of
each of the indoor and outdoor heat exchangers, it may
prevent the air conditioner from being deteriorated in ef-
ficiency and damaged.

[0087] 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 scope of the ap-
pended claims. More particularly, various variations and
modifications are possible in the component parts and/or
arrangements of the subject combination arrangement
within the scope of the appended claims.

Claims
1. An air conditioner comprising:

a compressor (110) for compressing an inflow
refrigerant to discharge the compressed refrig-
erant;

an outdoor heat exchanger (130) in which out-
door air introduced into an outdoor unit (100)
and the refrigerant are heat-exchanged with
each other;

an indoor heat exchanger (230) in which indoor
air introduced into an indoor unit (200) and the
refrigerant are heat-exchanged with each other;
valves (140, 220, 250, 260) respectively dis-
posed in an inflow-side tube and a discharge-
side tube of the indoor heat exchanger (230),
the valves comprising:

afirstvalve (250) disposed in the inflow-side
tube of the indoor heat exchanger (200);
and

a second valve (260) disposed in the dis-
charge-side tube of the indoor heat ex-
changer (200);

a refrigerant leakage detection part (240)
for directly or indirectly detecting leakage of
the refrigerant; and characterized by a
control part (600, 700, 800, 900) being con-
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figured, when the leakage of the refrigerant
is detected, to block at least one of the first
and second valves (140, 220, 250, 260),
and

wherein the control part determines wheth-
er a leakage detection time t of the refriger-
ant exceeds a first reference time t1 when
the leakage of the refrigerant is detected,
when the leakage detection time t exceeds
the first detection time t1, the control part
controls that the first valve is blocked, and
when the leakage of the refrigerant contin-
ues for a second time t2 after the first valve
is blocked, the control part controls that the
second valve is blocked.

The air conditioner according to claim 1, wherein the
control part (600, 700, 800, 900) is configured, when
the leakage of the refrigerant does not continue for
the second preset time t2 after the first valve (250)
is blocked, to open the first valve, and maintain the
second valve (260) in an open state.

The air conditioner according to any one of the pre-
ceding claims, wherein one of the valves is an out-
door expansion valve (140) or indoor expansion
valve (220).

The air conditioner according to any one of the pre-
ceding claims, wherein the indoor heat exchanger
(230) is provided in plurality, and

the air conditioner further comprises a branch tube
(510, 520) for guiding the refrigerant into each of the
indoor heat exchangers (230).

The air conditioner according to claim 4, wherein the
branch tube (510) is disposed between the outdoor
heatexchanger (130) and the indoor heat exchanger
(230), and

the first valve(250) is disposed between the branch
tube (510) and the indoor heat exchanger (230).

The air conditioner according to claim 4 or 5, further
comprising a counter (920) configured for detecting
the number (N) of indoor units (200, 300, 400) in
which the leakage of the refrigerant occurs,
wherein the control part (600, 700, 800, 900) is con-
figured, when the number (N) of leakage occurrence
indoor units detected by the counter (920) exceeds
a preset number (N1), to stop an operation of the
outdoor unit (100).

The air conditioner according to claim 6, wherein the
control part (600, 700, 800, 900) is configured, when
the number (N) of leakage occurrence indoor units
exceeds the preset number (N1), to stop operations
of the compressor (110) and an outdoor unit fan
(150).
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A method of controlling an air conditioner, the meth-
od comprising:

firstly detecting leakage of a refrigerant in an in-
door space in which air-conditioning is per-
formed; characterised by the steps of closing
a first valve (250) disposed in a refrigerant in-
flow-side tube of an indoor heat exchanger (230)
if a leakage detection time t of the refrigerant
exceeds a first reference time t1 when the leak-
age of the refrigerant is detected in said first de-
tecting;

secondarily detecting the leakage of the refrig-
erant after the first valve (250) is blocked; and
closing a second valve (260) disposed in a re-
frigerant discharge-side tube of the indoor heat
exchanger (230) if the leakage of the refrigerant
continues for a second reference time t2 after
the first valve is blocked, when the leakage of
the refrigerant is detected in said second detect-

ing.

The method according to claim 8, further comprising,
when the leakage of the refrigerant is not detected
in said second detecting, opening the first valve
(250).

The method according to claim 8or 9, further com-
prising, when the leakage of the refrigerant is detect-
ed in said first detecting, determining whether an op-
eration mode of the air conditioner is a cooling mode
or a heating mode,

wherein the first valve (250) disposed in the refrig-
erant inflow-side tube of the indoor heat exchanger
(230) is blocked according to the determined oper-
ation mode.

The method according to any of claims 8 to 10 further
comprising, when the leakage of the refrigerant is
detected in said second detecting, stopping an op-
eration of an indoor unit (200).

The method according to any of claims 8 to 11, fur-
ther comprising, when the number (N) of indoor units
(200, 300, 400) in which the leakage of the refrigerant
occurs exceeds the number (N1) of preset reference
indoor units, stopping an operation of an outdoor unit
(100).

Patentanspriiche

1.

Klimaanlage mit:

einem Verdichter (110) zum Verdichten eines
Zuflusskéaltemittels, um das verdichtete Kalte-
mittel auszustoRRen;

einem Auflenwarmetauscher (130), in dem Au-
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Renluft, die in eine AuRReneinheit (100) eingelei-
tet wird, und das Kaltemittel miteinander war-
megetauscht werden;

einem Innenwarmetauscher (230), in dem in ei-
ne Inneneinheit (200) eingeleitete Innenluft und
das Kaltemittel miteinander warmegetauscht
werden;

Ventilen (140, 220, 250, 260), die jeweils in einer
zuflussseitigen Leitung und einer ausstoRseiti-
gen Leitung des Innenwarmetauschers (230)
angeordnet sind, wobei die Ventile aufweisen:

ein erstes Ventil (250), das in der zufluss-
seitigen Leitung des Innenwarmetauschers
(200) angeordnet ist; und

ein zweites Ventil (260), das in der
ausstoRseitigen Leitung des Innenwarme-
tauschers (200) angeordnet ist;

ein Kaltemittel-Leckerkennungsteil (240)
zum direkten oder indirekten Erkennen ei-
nes Lecks des Kaltemittels; und
gekennzeichnet durch:

ein Steuerteil (600, 700, 800, 900), das
konfiguriertist, wenn das Leck des Kal-
temittels erkannt wird, mindestens ei-
nes des ersten und zweiten Ventils
(140, 220, 250, 260) zu sperren, und
wobei das Steuerteil feststellt, ob eine
Leckerkennungszeit t des Kaltemittels
eine erste Bezugszeit t1 Uberschreitet,
wenn das Leck des Kaltemittels er-
kannt wird,

wenn die Leckerkennungszeit t die ers-
te Erkennungszeitt1 Gberschreitet, das
Steuerteil steuert, dass das erste Ventil
gesperrt wird, und

wenndas Leck des Kaltemittels flir eine
zweite Zeit t2 andauert, nachdem das
erste Ventil gesperrt worden ist, das
Steuerteil steuert, dass das zweite
Ventil gesperrt wird.

Klimaanlage nach Anspruch 1, wobei das Steuerteil
(600, 700, 800, 900) konfiguriert ist, wenn das Leck
des Kaltemittels nicht fir die zweite voreingestellte
Zeitt2 andauert, nachdem das erste Ventil (250) ge-
sperrt ist, das erste Ventil zu 6ffnen und das zweite
Ventil (260) in einem offenen Zustand zu halten.

Klimaanlage nach einem der vorhergehenden An-
spriiche, wobei eines der Ventile ein AulRenexpan-
sionsventil (140) oder ein Innenexpansionsventil
(220) ist.

Klimaanlage nach einem der vorhergehenden An-
spriiche, wobei der Innenwdrmetauscher (230)
mehrfach vorgesehen ist, und
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die Klimaanlage ferner eine Zweigleitung (510, 520)
zum Leiten des Kaltemittels in jeden der Innenwér-
metauscher (230) aufweist.

Klimaanlage nach Anspruch 4, wobei die Zweiglei-
tung (510) zwischen dem AuRenwarmetauscher
(130) und dem Innenwarmetauscher (230) angeord-
netist, und

das erste Ventil (250) zwischen der Zweigleitung
(510) und dem Innenwarmetauscher (230) angeord-
net ist.

Klimaanlage nach Anspruch 4 oder 5, die ferner ei-
nen Zahler (920) aufweist, der zum Erkennen der
Anzahl (N) der Inneneinheiten (200, 300, 400) kon-
figuriert ist, in denen das Leck des Kaltemittels auf-
tritt,

wobei das Steuerteil (600, 700, 800, 900) konfiguriert
ist, wenn die Anzahl (N) der durch den Zahler (920)
erkannten Inneneinheiten mit einem Auftreten eines
Lecks eine voreingestellte Anzahl (N1) Uberschrei-
tet, einen Betrieb der AuBeneinheit (100) zu stoppen.

Klimaanlage nach Anspruch 6, wobei das Steuerteil
(600, 700, 800, 900) konfiguriert ist, wenn die Anzahl
(N) der Inneneinheiten mit einem Auftreten eines
Lecks die voreingestellte Anzahl (N1) Uberschreitet,
den Betrieb des Verdichters (110) und eines Gebla-
ses der AuReneinheit (150) zu stoppen.

Verfahren zum Steuern einer Klimaanlage, wobei
das Verfahren aufweist:

erstens Erkennen eines Lecks eines Kaltemit-
tels in einem Innenraum, in dem eine Klimatisie-
rung durchgefiihrt wird;

gekennzeichnet durch die Schritte:

SchlieRen eines ersten Ventils (250), das in
einer kaltemittelzuflussseitigen Leitung ei-
nes Innenwarmetauschers (230) angeord-
netist, wenn eine Leckerkennungszeit t des
Kaltemittels eine erste Bezugszeit t1 tber-
schreitet, nachdem das Leck des Kéaltemit-
tels bei dem ersten Erkennen erkannt wur-
de;

zweitens Erkennen des Lecks des Kaltemit-
tels, nachdem das erste Ventil (250) ge-
sperrt ist; und

SchlieRen eines zweiten Ventils (260), das
in einer kaltemittelausstoRseitigen Leitung
des Innenwarmetauschers (230) angeord-
net ist, wenn das Leck des Kaltemittels flir
eine zweite Bezugszeit t2 andauert, nach-
dem das erste Ventil gesperrt worden ist,
wenn das Leck des Kaltemittels in dem
zweiten Erkennen erkannt wird.
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9.

10.

1.

12.

Verfahren nach Anspruch 8, das wenn das Leck des
Kaltemittels nicht in dem zweiten Erkennen erkannt
wird, ferner das Offnen des ersten Ventils (250) auf-
weist.

Verfahren nach Anspruch 8 oder 9, das wenn das
Leck des Kaltemittels in dem ersten Erkennen er-
kannt wird, ferner das Feststellen aufweist, ob eine
Betriebsart der Klimaanlage eine Kihlbetriebsart
oder eine Heizbetriebsart ist,

wobei das erste Ventil (250), das in der kaltemittel-
zuflussseitigen Leitung des Innenwarmetauschers
(230) angeordnet ist, entsprechend der festgestell-
ten Betriebsart gesperrt wird.

Verfahren nach einem der Anspriiche 8 bis 10, das
wenn das Leck des Kaltemittels in dem zweiten Er-
kennen erkannt wird, ferner das Stoppen eines Be-
triebs einer Inneneinheit (200) aufweist.

Verfahren nach einem der Anspriiche 8 bis 11, das
wenn die Anzahl (N) der Inneneinheiten (200, 300,
400), in denen das Leck des Kéltemittels auftritt, die
Anzahl (N1) voreingestellter Bezugsinneneinheiten
Uberschreitet, ferner das Stoppen eines Betriebs ei-
ner AulReneinheit (100) aufweist.

Revendications

1.

Climatiseur, comprenant :

un compresseur (110) destiné a comprimer un
fluide frigorigéne entrant pour refouler le fluide
frigorigéne comprimé ;

un échangeur de chaleur extérieur (130) ou de
I’air extérieur introduit dans une unité extérieure
(100) et le fluide frigorigene échangent de la
chaleur 'un avec l'autre ;

un échangeur de chaleur intérieur (230) ou de
I’air intérieur introduit dans une unité intérieure
(200) et le fluide frigorigene échangent de la
chaleur 'un avec l'autre ;

des vannes (140, 220, 250, 260) disposées res-
pectivement dans un tuyau coté entrée et
dans un tuyau cété sortie de I'échangeur de cha-
leur intérieur (230), lesdites vannes
comprenant :

une premiére vanne (250) disposée dans le
tuyau coté entrée de I'échangeur de chaleur
intérieur (200) ; et

une deuxiéme vanne (260) disposée dans
le tuyau cété sortie de I'échangeur de cha-
leur intérieur (200) ;

une section de détection de fuite de fluide
frigorigéne (240) pour la détection directe
ou indirecte dune fuite du fluide
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frigorigéne ; et

caractérisé

en ce qu’une section de commande (600,
700, 800, 900) est prévue pour fermer la
premiére et/ou la deuxiéme vanne (140,
220, 250, 260) si une fuite du fluide frigori-
géne est détectée, et

la section de commande détermine si un
temps de détection de fuite t du fluide frigo-
rigéne est supérieur a un premier temps de
référence t1 siune fuite du fluide frigorigéne
est détectée,

la section de commande commande la fer-
meture de la premiére vanne sile temps de
détection de fuite t est supérieur au premier
temps de détection t1, et

la section de commande commande la fer-
meture de la deuxiéme vanne si la fuite du
fluide frigorigéne continue pendant un
deuxiéme temps t2 aprés la fermeture de la
premiére vanne.

Climatiseur selon la revendication 1, ou, si la fuite
du fluide frigorigéne ne continue pas pendant le
deuxiéme temps t2 prédéfini aprés la fermeture de
la premiére vanne (250), la section de commande
(600, 700, 800, 900) est prévue pour ouvrir la pre-
miére vanne, et maintenir la deuxi€me vanne (260)
en état d’ouverture.

Climatiseur selon I'une des revendications précé-
dentes, ou une des vannes est une vanne de détente
extérieure (140) ou une vanne de détente intérieure
(220).

Climatiseur selon I'une des revendications précé-
dentes, ou I'’échangeur de chaleur intérieur (230) est
prévu en pluralité, et

ou ledit climatiseur comprend en outre un tuyau de
dérivation (510, 520) pour conduire le fluide frigori-
gene vers chaque échangeur de chaleur intérieur
(230).

Climatiseur selon la revendication 4, ou le tuyau de
dérivation (510) est disposé entre I'échangeur de
chaleur extérieur (130) et I'échangeur de chaleur in-
térieur (230), et

ou la premiére vanne (250) est disposée entre le
tuyau de dérivation (510) et 'échangeur de chaleur
intérieur (230).

Climatiseur selon la revendication 4 ou la revendi-
cation 5, comprenant en outre un compteur (920)
prévu pour détecter le nombre (N) d’unités intérieu-
res (200, 300, 400) ou est présentée une fuite de
fluide frigorigene,

ou la section de commande (600, 700, 800, 900) est
prévue pour arréter le fonctionnement de I'unité ex-
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10.

1.

térieure (100), si le nombre (N) d’'unités intérieures
ou est présentée une fuite détecté par le compteur
(920) est supérieur a un nombre défini (N1).

Climatiseur selon la revendication 6, ou la section
de commande (600, 700, 800, 900) est prévue pour
arréter le fonctionnement du compresseur (110) et
d’un ventilateur d’unité extérieure (150), sile nombre
(N) d’unités intérieures ou est présentée une fuite
est supérieur au nombre défini (N1).

Procédé de commande d’un climatiseur, ledit procé-
dé comprenant :

la détection primaire d’une fuite d’un fluide fri-
gorigéne dans un espace intérieur ou une cli-
matisation d’air est effectuée ;

caractérisé par les étapes de

fermeture d’'une premiére vanne (250) disposée
dans un tuyau de fluide frigorigéne c6té entrée
d’'un échangeur de chaleur intérieur (230) si un
temps de détection de fuite tdu fluide frigorigéne
est supérieur a un premier temps de référence
t1, quand une fuite du fluide frigorigéne est dé-
tectée lors de la détection primaire ;

détection secondaire de la fuite du fluide frigo-
rigene aprés fermeture de la premiére vanne
(250) ; et

fermeture d’'une deuxiéme vanne (260) dispo-
sée dans un tuyau de fluide frigorigéne cbté sor-
tie de I'échangeur de chaleur intérieur (230) si
la fuite du fluide frigorigéne continue pendant un
deuxiéme temps de référence t2 aprés ferme-
ture de la premiére vanne, quand la fuite du flui-
de frigorigéne est détectée lors de la détection
secondaire.

Procédé selon la revendication 8, comprenant en
outre I'ouverture de la premiere vanne (250), si la
fuite du fluide frigorigéne n’est pas détectée lors de
la détection secondaire.

Procédé selon la revendication 8 ou la revendication
9, comprenant en outre, lorsque la fuite du fluide
frigorigéne est détectée lors de la détection primaire,
la détermination si un mode de fonctionnement du
climatiseur est un mode de refroidissement ou un
mode de chauffage,

la premiére vanne (250) disposée dans le tuyau de
fluide frigorigéne c6té entrée de I'échangeur de cha-
leur intérieur (230) étant fermée en fonction du mode
de fonctionnement déterminé.

Procédé selon I'une des revendications 8 a 10, com-
prenant en outre I'arrét du fonctionnement d’une uni-
té intérieure (200), si la fuite du fluide frigorigéne est
détectée lors de la détection secondaire.



17 EP 2 728 280 B1

12. Procédé selon I'une des revendications 8 a 11, com-
prenant en outre I'arrét du fonctionnement d’une uni-
té extérieure (100), si le nombre (N) d’unités inté-
rieures (200, 300, 400) ou est présentée une fuite
du fluide frigorigéne est supérieur au nombre (NI) 5
d’unités intérieures de référence défini.
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