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Description

[0001] The present disclosure relates to a multi type
air conditioner.
[0002] In general, air conditioners are equipments for
cooling/heating an indoor space or purifying indoor air
using a refrigerant cycle of a compressor, a condenser,
an expansion mechanism, and an evaporator to provide
comfort indoor environment to users.
[0003] Such an air conditioner is classified into an air
conditioner in which a single indoor unit is connected to
a single outdoor unit and a multi type air conditioner in
which a plurality of indoor units are connected to a single
outdoor unit to provide effects similar to that of a plurality
of air conditioners.
[0004] The multi type air conditioner may include a plu-
rality of indoor units and a plurality of outdoor units. Each
of the outdoor units includes an outdoor heat exchanger.
Each of the outdoor heat exchanger is divided into an
upper heat exchanger part and a lower heat exchanger
part on the basis of a flow of a refrigerant. Thus, the re-
frigerant independently flows into the upper and lower
heat exchanger parts.
[0005] In case of the multi type air conditioner accord-
ing to the related art, when the heating operation is con-
tinuously performed, frost may occur on the outdoor heat
exchanger. Thus, a defrosting operation should be per-
formed. When the defrosting operation is performed, the
frost on the upper heat exchanger part of each of the
plurality of outdoor heat exchangers is removed first.
Then, when the frost on the upper heat exchanger part
is completely removed, the frost on the lower heat ex-
changer part is removed. When the defrosting operation
is performed, a high-temperature high-pressure refriger-
ant discharged from a compression unit is bypassed to
flow into the heat exchanger part in which the defrosting
operation is performed.
[0006] In case of the above-described multi type air
conditioner, a portion (about 50% of the whole outdoor
heat exchanger) of the heat exchanger part in each of
the outdoor heat exchangers of the whole outdoor unit
performs the defrosting operation, and the remaining por-
tion (about 50% of the whole outdoor heat exchanger)
performs a heating operation. Thus, heating efficiency
may be deteriorated.
[0007] Also, since the frost on the upper heat exchang-
er part is completely removed and then the frost on the
lower heat exchanger part is removed, the frost on a
boundary between the upper heat exchanger part and
the lower heat exchanger part may not be smoothly re-
moved. Thus, the frost may remain on the boundary.
[0008] Also, when the defrosting operation is per-
formed, since the refrigerant bypassed in the compres-
sion unit flows into the outdoor heat exchanger, an
amount of refrigerant flowing into the outdoor heat ex-
changer may be less. Thus, it may take relatively lone
time to remove the frost.
[0009] KR 100 820 821 B1 discloses an air conditioner

according to the preamble of claim 1. Related art is shown
in EP 1 475 585 A2.
[0010] The present invention provides a multi type air
conditioner according to claim 1, and an operating meth-
od according to claim 8. Preferred embodiments are
specified in the dependent claims. Embodiments provide
a multi type air conditioner in which a defrosting operation
is performed in a state where deterioration of heating
performance is minimized.
[0011] 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.

Fig. 1 is a schematic view of a multi type air condi-
tioner according to an embodiment.
Fig. 2 is a circuit diagram illustrating a refrigerant
cycle of the multi type air conditioner.
Fig. 3 is a circuit diagram illustrating a refrigerant
flow when the multi type air conditioner performs a
cooling operation.
Fig. 4 is a flowchart explaining a method of controlling
the multi type air conditioner.
Figs. 5 to 8 are schematic views illustrating succes-
sive defrosting operations of a plurality of outdoor
units.
Figs. 9 and 10 are circuit diagrams illustrating a re-
frigerant flow when a specific outdoor unit performs
a defrosting operation, wherein Fig. 9 illustrates a
refrigerant flow when a fourth outdoor unit performs
a defrosting operation, and Fig. 10 illustrates a re-
frigerant flow when a first outdoor unit performs a
defrosting operation.

[0012] Hereinafter, exemplary embodiments of the
present disclosure will be described with reference to the
accompanying drawings. Regarding the reference nu-
merals assigned to the elements in the drawings, it should
be noted that the same elements will be designated by
the same reference numerals, wherever possible, even
though they are shown in different drawings. Also, in the
description of embodiments, detailed description of well-
known related structures or functions will be omitted
when it is deemed that such description will cause am-
biguous interpretation of the present disclosure.
[0013] Fig. 1 is a schematic view of an air conditioner
according to an embodiment. Fig. 2 is a circuit diagram
illustrating a refrigerant cycle of the multi type air condi-
tioner. For example, Fig. 2 illustrates a refrigerant flow
when the multi type air conditioner performs a heating
operation.
[0014] Referring to Figs. 1 and 2, the multi type air con-
ditioner according to an embodiment includes an outdoor
unit 1 and an indoor unit 2 connected to the outdoor unit
1 through a distributor 3. The outdoor unit 1 includes a
plurality of outdoor units 11, 12, 13, and 14. The indoor
unit 2 includes a plurality of indoor units 21, 22, 23, and
24. For convenience of description, although the four in-
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door units are connected to the four outdoor units in the
current embodiment, the present disclosure is not limited
to the number of indoor unit and outdoor unit. That is,
two or more indoor units may be connected to two or
more outdoor units. Here, the number of indoor unit may
be greater than that of outdoor unit.
[0015] The outdoor unit 1 includes a first outdoor unit
11, a second outdoor unit 12, a third outdoor unit 13, and
a fourth outdoor unit 14. The first outdoor unit 11 has the
same constitution as that of each of the second to fourth
outdoor units 12, 13, and 14. Thus, only the constitution
of the first outdoor unit 11 will be described below. The
descriptions with respect to the first outdoor unit 11 may
be equally applied to those of the second to fourth outdoor
units. Also, reference numerals used for explaining the
constitutions of the first outdoor unit 11 may be equally
applied to those of the second to fourth outdoor units
except for reference numerals necessary for explaining
the present disclosure.
[0016] Each of the outdoor units 11, 12, 13, and 14
includes a compression unit 110 for compressing a re-
frigerant and outdoor heat exchangers 130, 200, 210,
and 220 in which outdoor air is heat-exchanged with the
refrigerant. The compression unit 110 may include one
or more compressors. For example, the compression unit
110 including a plurality of compressors 111, 112, and
113 will be described as an example. A portion of the
plurality of compressors 111, 112, and 113 may be an
inverter compressor 111 having variable capacity, and
other portions may be a constant-speed compressors
112 and 113. The plurality of compressors 111, 112, and
113 may be disposed in parallel. A portion of the plurality
of compressors 111, 112, and 113 or the whole compres-
sors 111, 112, and 113 may be operation according to
the capacity of the indoor unit.
[0017] A discharge side tube of each of the compres-
sors 111, 112, and 113 includes an individual tube 118
and a joint tube 119. That is, the individual tube 118 of
each of the compressors 111, 112, and 113 is jointed to
the joint tube 119. The individual tube 118 may include
an oil separator 114, 115, or 116 for separating oil from
the refrigerant, a temperature sensor 126 for detecting a
temperature of the compressed refrigerant, and a com-
pression sensor 127 for detecting a pressure of the com-
pressed refrigerant.
[0018] The joint tube 119 is connected to a plurality of
four-way valves 121 and 122 for switching a flow of the
refrigerant. The plurality of four-way valves 121 and 122
include a first four-way valve 121 and a second four-way
valve 122. The first and second four-way valves 121 and
122 are disposed in parallel.
[0019] Each of the four-way valves 121 and 122 is con-
nected to the outdoor heat exchanger 130 through first
connection tubes 123 and 124. The first connection tubes
123 and 124 include a first heat exchanger part connec-
tion tube 123 and a second heat exchanger connection
tube 124.
[0020] Each of the outdoor heat exchangers 130, 200,

210, and 220 may include a plurality of heat exchanger
parts. For example, the plurality of heat exchanger parts
includes a first heat exchanger part 131 and a second
heat exchanger part 132. The first and second heat ex-
changer parts 131 and 132 may be independent heat
exchangers separated from each other or heat exchang-
ers divided into two parts in a single outdoor heat ex-
changer based on the refrigerant flow. The first four-way
valve 121 is connected to the first heat exchanger part
131 through the first heat exchanger part connection tube
123, and the second four-way valve 122 is connected to
the second heat exchanger part 132 through the second
heat exchanger part connection tube 124. The first and
second heat exchanger parts 131 and 132 are disposed
in parallel. For example, the first and second heat ex-
changer parts 131 and 132 may be horizontally or verti-
cally disposed with respect to each other. Also, the re-
frigerant may flow into each of the first and second heat
exchanger parts 131 and 132 or one of the first and sec-
ond heat exchanger parts 131 and 132. The refrigerant
may flow into the first heat exchanger part 131 in a di-
rection opposite to that of the refrigerant flowing into the
second heat exchanger part 132. That is, the first and
second heat exchanger parts 131 and 132 may be inde-
pendently operated. That is, each of the heat exchangers
may independently serve as a condenser or an evapo-
rator.
[0021] Although the outdoor heat exchanger is divided
into the plurality of heat exchanger parts and includes
the plurality of four-way valves in the current embodi-
ment, the present disclosure is not limited thereto. For
example, a single four-way valve may be connected to
the outdoor heat exchanger.
[0022] The refrigerant within the outdoor heat ex-
changer may be heat-exchanged with outdoor air blowing
by a fan motor assembly 140 (including an outdoor fan
and a fan motor). The fan motor assembly may be pro-
vided in one or plurality. For example, Fig. 1 illustrates
two outdoor fan motor assemblies.
[0023] Also, each of the four-way valves 121 and 122
may be connected to an accumulator 135 through the
second connection tube 134. Also, each of the four-way
valves 121 and 122 may be connected to closed tubes
121a and 122a.
[0024] Each of the outdoor units 11, 12, and 13, and
14 may further include an outdoor expansion mechanism
150. The outdoor expansion mechanism 150 does not
expand a refrigerant when the refrigerant passing
through the outdoor heat exchangers 130, 200, 210, and
220 passes, but expand a refrigerant when the refrigerant
which does not pass through the outdoor heat exchang-
ers 130, 200, 210, and 220 passes.
[0025] The outdoor expansion mechanism 150 in-
cludes a first outdoor expansion valve 151 corresponding
to the first heat exchanger part 131 and a second outdoor
expansion valve 152 corresponding to the second heat
exchanger part 132. The first and second outdoor expan-
sion valves 151 and 152 are disposed in parallel. That
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is, the refrigerant expanded by the first outdoor expan-
sion valve 151 may flow into the first heat exchanger part
131, and the refrigerant expanded by the second outdoor
expansion valve 152 may flow into the second heat ex-
changer part 132. For example, each of the outdoor ex-
pansion valves 151 and 152 may be an electronic ex-
pansion valve (EEV).
[0026] Each of the outdoor units 11, 12, 13, and 14 is
connected to the distributor 3 through a low pressure gas
tube 311 and a low pressure connection tube 312. Also,
each of the outdoor units 11, 12, 13, and 14 is connected
to the distributor 3 through a high pressure tube 321 and
a high pressure connection tube 322. Also, each of the
outdoor units 11, 12, 13, and 14 is connected to the dis-
tributor 3 through a liquid tube and a liquid connection
tube 332.
[0027] The low pressure tube 311 is connected to the
second connection tube 134 and the low pressure con-
nection tube 312. The high pressure tube 321 is connect-
ed to the joint tube 119 and the high pressure connection
tube 322 which are disposed downward from the four-
way valves 121 and 122. The liquid tube 331 is connected
to the outdoor expansion mechanism 150 and the liquid
connection tube 332.
[0028] The distributor 3 is connected to the plurality of
indoor units 21, 22, 23, and 24 and the outdoor unit 1 to
control the refrigerant flow. The distributor 3 is connected
to each of the indoor units 21, 22, 23, and 24 through an
indoor gas tube 313 and an indoor liquid tube 333.
[0029] The distributor 3 includes a low pressure gas
pipe 31, a high pressure gas pipe 32, a liquid pipe 33, a
low pressure valve 314, and a high pressure valve 324.
The low pressure connection tube 312 and the indoor
gas tube 313 are connected to the low pressure gas pipe
31, and the indoor liquid tube 333 and the liquid connec-
tion tube 332 are connected to the liquid pipe 33. Also,
the high pressure connection tube 322 and a branch tube
323 connected to the indoor liquid tube 333 are connect-
ed to the high pressure gas pipe 32. The low pressure
gas tube 311 includes first valves 315 and 316, the high
pressure gas tube 321 includes second valves 325 and
326, and the liquid tube 331 includes third valves 335
and 336.
[0030] The indoor gas tube 313 includes the low pres-
sure valve 314, and the high pressure valve 324 is con-
nected to the branch tube 323. In the current embodi-
ment, the low pressure valve 314 and the high pressure
valve 324 may be an EEV in which an opening degree
thereof is adjusted linearly or in a stepwise fashion.
[0031] Each of the indoor units 21, 22, 23, and 24 in-
cludes indoor heat exchangers 211, 221, 231, and 241,
indoor fans 212, 222, 232, and 242, and indoor expansion
mechanisms 213, 223, 233, and 243. For example, each
of the indoor expansion mechanisms 213, 223, 233, and
243 may be an EEV.
[0032] Hereinafter, an operation of the multi type air
conditioner will be described.
[0033] Referring to Fig. 2, when the multi type air con-

ditioner performs a heating operation, i.e., when one or
more indoor units perform a heating operation (for exam-
ple, the four indoor units perform the heating operation
in Fig. 1), a high temperature refrigerant discharged from
the compression unit 110 of the plurality of outdoor units
11, 12, 13, and 14 flows toward the indoor unit. Here, the
low pressure valve 314 is closed, and the high pressure
valve 324 is opened. Also, the first valves 315 and 316
disposed in the low pressure gas tube 311 may be closed.
[0034] The high-temperature high-pressure refrigerant
discharged from the compression unit 110 flows into the
high pressure gas pipe 32 along the high pressure gas
tube 321 by adjusting the refrigerant flow through the
four-way valves 121 and 122. Here, since the joint tube
119 communicates with the closed tubes 121a and 122a
by the four-way valves 121 and 122, the refrigerant does
not flow from an end of the closed tubes 121a and 122a
any more and thus flows along the high pressure gas
tube 321.
[0035] The refrigerant flowing into the high pressure
gas pipe 32 flows into each of the indoor heat exchangers
211, 221, 231, and 241 through the branch tube 323 and
the indoor gas tube 313. Then, the refrigerant is con-
densed in the indoor heat exchangers 211, 221, 231, and
241 and passes through the indoor expansion mecha-
nisms 213, 223, 233, and 243 without being expanded
to flow into the liquid pipe 33 through the indoor liquid
tube 333. The refrigerant flowing into the liquid pipe 33
flows along the liquid connection tube and the liquid tube
331. Then, the refrigerant is expanded by the outdoor
expansion mechanism 150 to flow into the outdoor heat
exchangers 130, 200, 210, and 220. Then, the refrigerant
is evaporated while passing through the outdoor heat
exchangers 130, 200, 210, and 220, and then the refrig-
erant passes through each of the four-way valves 121
and 122 to flow into the accumulator 135. A gaseous
refrigerant of the refrigerant introduced into the accumu-
lator 135 is introduced into the compression unit 110.
[0036] As described above, when the heating opera-
tion is continuously performed, frost may occur on the
outdoor heat exchangers 130, 200, 210, and 220. Thus,
a defrosting operation for removing the frost from the
outdoor heat exchangers 130, 200, 210, and 220 is re-
quired. The defrosting operation will be described later.
[0037] Fig. 3 is a circuit diagram illustrating a refriger-
ant flow when the multi type air conditioner performs a
cooling operation.
[0038] Referring to Fig. 3, a cooling operation will be
described.
[0039] When the multi type air conditioner performs a
cooling operation, i.e., when one or more indoor units
perform a cooling operation (for example, the four indoor
units perform the cooling operation in Fig. 3), a refrigerant
discharged from the compression unit 130 of the plurality
of outdoor units 11, 12, 13, and 14 flows toward the out-
door heat exchangers 130, 200, 210, and 220. Here, the
high pressure valve 324 is closed, and the low pressure
valve 314 is opened. Also, the second valves 325 and
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326 disposed in the high pressure gas tube 321 may be
closed.
[0040] The high-temperature high-pressure refrigerant
discharged from the compression unit 110 flows into each
of the outdoor heat exchangers 130, 200, 210, and 220
along the first connection tubes 123 and 124 by adjusting
the refrigerant flow through the four-way valves 121 and
122. Then, the refrigerant is condensed while passing
through the outdoor heat exchangers 130, 200, 210, and
220 to pass through the outdoor expansion mechanism
150 without being expanded. The refrigerant passing
through the outdoor expansion mechanism 150 flows into
the liquid pipe 33 along the liquid tube 331 and the liquid
connection tube 332. The refrigerant flowing into the liq-
uid pipe 33 is expanded while passing through the indoor
liquid tube 333 to flow into each of the indoor expansion
mechanisms 213, 223, 233, and 243. The expanded re-
frigerant is evaporated while passing through each of the
indoor heat exchangers 211, 221, 231, and 241. The
evaporated refrigerant flows into the low pressure gas
pipe 31 along the indoor gas tube 313. The refrigerant
flowing into the low pressure gas pipe 31 flows into the
second connection tube 134 along the low pressure con-
nection tube 312 and the low pressure gas tube 311.
Then, the refrigerant is introduced into the accumulator
135. A gaseous refrigerant of the refrigerant introduced
into the accumulator 135 is introduced into the compres-
sion unit 110.
[0041] Fig. 4 is a flowchart explaining a method of con-
trolling the multi type air conditioner. Figs. 5 to 8 are sche-
matic views illustrating successive defrosting operations
of the plurality of outdoor units. Figs. 9 and 10 are circuit
diagrams illustrating a refrigerant flow when a specific
outdoor unit performs a defrosting operation. Fig. 9 illus-
trates a refrigerant flow when a fourth outdoor unit per-
forms a defrosting operation, and Fig. 10 illustrates a
refrigerant flow when a first outdoor unit performs a de-
frosting operation.
[0042] Referring to Figs. 4 to 10, the multi type air con-
ditioner performs a heating operation by a heating oper-
ation command in operation S1. In operation S2, a control
unit (not shown) determines that defrosting operation
conditions are satisfied during the heating operation of
the multi type air conditioner.
[0043] In the current embodiment, for example, wheth-
er the defrosting operation conditions are satisfied may
be determined by comparing an outlet tube temperature
of the outdoor heat exchanger to an outdoor temperature.
Here, since the plurality of outdoor units are operated at
the same time, time points at which the defrosting oper-
ation conditions are satisfied in the plurality of outdoor
units may be similar to each other. However, the time
points at which the defrosting operation conditions are
satisfied in the outdoor units may be different from each
other. In case where the defrosting operation conditions
are satisfied in the multi type air conditioner, the defrost-
ing operation conditions are satisfied in the whole outdoor
units or in the reference number of outdoor units.

[0044] In the current embodiment, whether the defrost-
ing operation conditions are satisfied may be determined
through various methods except for the above-described
method. That is, the present disclosure is not limited to
a method for determining whether the defrosting opera-
tion conditions are satisfied.
[0045] In the result determined in the operation S2,
when the defrosting operation conditions are satisfied,
the multi type air conditioner is operated in a defrosting
operation mode. Specifically, in operation S3, the plural-
ity of outdoor units may be successively operated in the
defrosting operation mode. That is, one outdoor unit per-
forms the defrosting operation, and the remaining out-
door units perform the heating operation. When one out-
door unit completely performs the defrosting operation,
the next outdoor unit performs the defrosting operation.
[0046] In the invention an order of the outdoor units
performing the defrosting operation is decided by capac-
ity (heat exchange capacitor) of each of the outdoor units.
That is, in case where the whole or portions of the outdoor
units may have capacities different from each other, the
outdoor unit having relatively small capacity performs the
defrosting operation first. If the whole or portions of the
outdoor units have the same capacity, the outdoor units
perform the defrosting operation according to a preset
order. That is, when products are manufactured, the or-
der of the outdoor units performing the defrosting oper-
ation may be previously decided, and this order may be
stored in a memory (not shown). When the defrosting
operation conditions are satisfied, the defrosting opera-
tion may be performed according to the preset order.
Here, a change of the previously decided order may be
impossible or possible.
[0047] For another example, the order of the outdoor
units performing the defrosting operation may be decided
whenever the defrosting operation conditions are satis-
fied. For example, the outdoor units may perform the de-
frosting operation in an order from time the fastest time
points at which the defrosting operation conditions are
satisfied.
[0048] In the current embodiment, for example, the out-
door units perform the defrosting operation in an order
of a fourth indoor unit, a third indoor unit, a second indoor
unit, and a first indoor unit.
[0049] Referring to Figs. 5 to 9, when the fourth outdoor
unit 14 performs the defrosting operation, the outdoor
heat exchanger 220 of the fourth outdoor unit 14 is
switched into a condenser state by switching the refrig-
erant flow through the four-way valve of the fourth outdoor
unit 14. That is, as shown in Fig. 5, the plurality of heat
exchanger parts of the fourth outdoor unit 14 is switched
into the condenser state. Here, each of the outdoor heat
exchanger 130, 200, and 210 of the first to third indoor
units 11, 12, and 13 is maintained in an evaporator state,
and each of the indoor heat exchangers 211, 221, 231,
and 241 of each of the indoor units 21, 22, 23, and 24 is
maintained in the condenser state.
[0050] Thus, the high-temperature high-pressure re-
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frigerant discharged from the compression unit of the
fourth outdoor unit 14 flows into the outdoor heat ex-
changer 220 via the four-way valve. When the high-tem-
perature high-pressure refrigerant passes through the
outdoor heat exchanger 220, frost on the outdoor heat
exchanger 220 may be removed.
[0051] The refrigerant passing through the outdoor
heat exchanger 220 of the fourth outdoor unit 14 flows
along the liquid tube of the fourth outdoor unit 14, and
then the refrigerant together with the refrigerant dis-
charged from the liquid pipe 33 is introduced into the
liquid tube of the first outdoor unit 11. The second valve
326 disposed in the high pressure gas tube of the fourth
outdoor unit 14 may be closed during the defrosting op-
eration of the fourth outdoor unit 14. An operation of he
fan motor assembly disposed in the fourth outdoor unit
14 may be stopped during the defrosting operation of the
fourth outdoor unit 14. Also, an opening degree of the
outdoor expansion valve of the fourth outdoor unit 14
may be greater than that of the previous state (i.e., an
opening degree of the outdoor expansion valve when the
outdoor heat exchanger of the fourth outdoor unit serves
as an evaporator).
[0052] Also, a portion of the refrigerant evaporated
while passing through the outdoor heat exchanger in the
first to third outdoor units 11, 12, and 13 flows into the
accumulator 135 of the first to third outdoor units 11, 12,
and 13. The other portion of the refrigerant flows the ac-
cumulator of the fourth outdoor unit 14 along the low pres-
sure gas tube 311.
[0053] When the defrosting operation of the fourth out-
door unit 14 is completed, the outdoor heat exchanger
220 of the fourth outdoor unit 14 is switched into the evap-
orator state by switching the refrigerant flow through the
four-way valve.
[0054] Thus, as shown in Fig. 6, the third outdoor unit
13 performs the defrosting operation. When the third out-
door unit 13 performs the defrosting operation, the out-
door heat exchanger 210 of the third outdoor unit 13
serves as the condenser, and the outdoor heat exchang-
ers of the remaining outdoor units serve as the evapora-
tors. When the defrosting operation of the third outdoor
unit 13 is finished, the second outdoor unit 12 performs
the defrosting operation as shown in Fig. 7. When the
second outdoor unit 12 performs the defrosting opera-
tion, the outdoor heat exchanger 210 of the second out-
door unit 12 serves as the condenser, and the outdoor
heat exchangers of the remaining outdoor units serve as
the evaporators. When the defrosting operation of the
second outdoor unit 12 is finished, the first outdoor unit
11 performs the defrosting operation.
[0055] Referring to Fig. 10, when the first outdoor unit
11 performs the defrosting operation, the outdoor heat
exchanger 130 of the first outdoor unit 11 is switched in
the condenser state by switching the refrigerant flow
through the four-way valve. Here, each of the outdoor
heat exchangers of the second to fourth outdoor units
12, 13, and 14 is maintained in the evaporator state, and

each of the indoor heat exchangers 211, 221, 231, and
241 of the each of the indoor units 21, 22, 23, and 24 is
maintained in the condenser state.
[0056] Thus, the high-temperature high-pressure re-
frigerant discharged from the compression unit of the first
outdoor unit 11 flows into the outdoor heat exchanger
130 via the four-way valve. When the high-temperature
high-pressure refrigerant passes through the outdoor
heat exchanger 130, frost on the outdoor heat exchanger
130 may be removed.
[0057] The refrigerant passing through the outdoor
heat exchanger 130 of the first outdoor unit 11 flows along
the liquid tube of the first outdoor unit 11, and then the
refrigerant together with the refrigerant discharged from
the liquid pipe 33 is introduced into the liquid tubes of the
second to fourth outdoor units 12, 13, and 14. The second
valve 325 disposed in the high pressure gas tube of the
first outdoor unit 11 may be closed during the defrosting
operation of the first outdoor unit 11. An operation of the
fan motor assembly disposed in the first outdoor unit 11
may be stopped during the defrosting operation of the
first outdoor unit 11. Also, an opening degree of the out-
door expansion valve of the first outdoor unit 11 may be
greater than that of the previous state (i.e., an opening
degree of the outdoor expansion valve when the outdoor
heat exchanger of the first outdoor unit serves as an
evaporator).
[0058] When the defrosting operation of the first out-
door unit 11 is completed, the defrosting operation of the
whole outdoor units is finished in operation S4. Then, the
defrosting process returns to the operation S1, and each
of the outdoor heat exchangers 130, 200, 210, and 220
of each of the outdoor units 11, 12, 13, and 14 becomes
in the evaporator state.
[0059] According to the embodiment, since the indoor
unit performs the heating operation during the defrosting
operation of the air conditioner, the indoor space may be
continuously heated to maintain a comfort indoor space.
[0060] Also, since the outdoor heat exchanger do not
perform the defrosting operation at the same time, but
successively perform the defrosting operation, the dete-
rioration of the heating performance may be minimized.
[0061] Also, since the frost on the whole outdoor heat
exchangers of each of the outdoor units is removed, it
may prevent the frost from remaining on a portion of the
outdoor heat exchangers.
[0062] Even though all the elements of the embodi-
ments are coupled into one or operated in the combined
state, the present disclosure is not limited to such an
embodiment. That is, all the elements may be selectively
combined with each other without departing the scope
of the invention. Furthermore, when it is described that
one comprises (or includes or has) some elements, it
should be understood that it may comprise (or include or
has) only those elements, or it may comprise (or include
or have) other elements as well as those elements if there
is no specific limitation. Unless otherwise specifically de-
fined herein, all terms including technical or scientific
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terms are to be given meanings understood by those
skilled in the art. Like terms defined in dictionaries, gen-
erally used terms needs to be construed as meaning used
in technical contexts and are not construed as ideal or
excessively formal meanings unless otherwise clearly
defined herein.
[0063] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the scope of the invention
as defined by the appended claims. Therefore, the pre-
ferred embodiments should be considered in descriptive
sense only and not for purposes of limitation, and also
the technical scope of the invention is not limited to the
embodiments. Furthermore, is defined not by the detailed
description of the invention but by the appended claims,
and all differences within the scope will be construed as
being comprised in the present disclosure.

Claims

1. A multi type air conditioner comprising:

a plurality of indoor units (21, 22, 23, 24), each
comprising an indoor heat exchanger (211, 221,
231, 241); and
a plurality of outdoor units (11, 12, 13, 14) con-
nected to the plurality of indoor units (21, 22, 23,
24), each comprising an outdoor heat exchang-
er (130, 200, 210, 220),
wherein, when a defrosting operation condition
is satisfied during a heating operation, the plu-
rality of outdoor units (11, 12, 13, 14) succes-
sively perform a defrosting operation,
wherein each of the plurality of outdoor units (11,
12, 13, 14) comprises a four-way valve, and
during the heating operation, the outdoor heat
exchanger (130, 200, 210, 220) of each of the
plurality of outdoor units (11, 12, 13, 14) is con-
figured to serve as an evaporator by switching
a refrigerant flow through the four-way valve,
and
the outdoor heat exchanger (130, 200, 210, 220)
in which the defrosting operation is performed
is configured to serve as a condenser by switch-
ing the refrigerant flow through the correspond-
ing four-way valve,
wherein the outdoor heat exchanger (130, 200,
210, 220) is divided into a plurality of heat ex-
changer parts (131, 132) through which a refrig-
erant separably flows, and
when a specific outdoor unit of the plurality of
outdoor units (11, 12, 13, 14) performs the de-
frosting operation, frost on the whole heat ex-
changer parts (131, 132) of the specific outdoor
unit is removed,

characterized in that each of the outdoor units
(11, 12, 13, 14) comprises a plurality of four-way
valves (121, 122), and
the number of four-way valves (121, 122) is
equal to that of heat exchanger parts (131, 132).

2. The multi type air conditioner according to claim 1,
wherein an order of the plurality of outdoor units (11,
12, 13, 14) performing the defrosting operation is
decided according to heat exchange capacity of the
outdoor heat exchanger (130, 200, 210, 220) of each
of the outdoor units (11, 12, 13, 14).

3. The multi type air conditioner according to claim 2,
wherein the outdoor unit comprising the outdoor heat
exchanger having relatively small capacity performs
the defrosting operation first.

4. The multi type air conditioner according to claim 1,
wherein an order of the plurality of outdoor units (11,
12, 13, 14) performing the defrosting operation is
previously decided and stored in a memory.

5. The multi type air conditioner according to claim 1,
wherein an order of the plurality of outdoor units (11,
12, 13, 14) performing the defrosting operation is
determined whenever the defrosting operation con-
dition is satisfied.

6. The multi type air conditioner according to claim 1,
wherein, after a specific outdoor unit completely per-
forms the defrosting operation, the next outdoor unit
performs the defrosting operation.

7. The multi type air conditioner according to any one
of claims 1 to 6, wherein, during the defrosting op-
eration, an operation of an outdoor fan (140) dis-
posed in the outdoor unit performing the defrosting
operation is stopped.

8. A method of operating multi type air conditioner com-
prising a plurality of indoor units (21, 22, 23, 24),
each comprising an indoor heat exchanger (211,
221, 231, 241); and a plurality of outdoor units (11,
12, 13, 14) connected to the plurality of indoor units
(21, 22, 23, 24), each comprising an outdoor heat
exchanger (130, 200, 210, 220),
wherein, when a defrosting operation condition is
satisfied during a heating operation, the plurality of
outdoor units (11, 12, 13, 14) successively perform
a defrosting operation,
characterized by further comprising deciding an or-
der of the plurality of outdoor units (11, 12, 13, 14)
performing the defrosting operation according to
heat exchange capacity of the outdoor heat ex-
changer (130, 200, 210, 220) of each of the outdoor
units (11, 12, 13, 14).
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9. The method of claim 8, wherein each of the plurality
of outdoor units (11, 12, 13, 14) comprises a four-
way valve, and
during the heating operation, the outdoor heat ex-
changer (130, 200, 210, 220) of each of the plurality
of outdoor units (11, 12, 13, 14) switches a refrigerant
flow through the four-way valve thus serving as an
evaporator, and
the outdoor heat exchanger (130, 200, 210, 220) in
which the defrosting operation is performed switches
the refrigerant flow through the corresponding four-
way valve thus serving as a condenser.

10. The method of claim 9, wherein the outdoor heat
exchanger (130, 200, 210, 220) is divided into a plu-
rality of heat exchanger parts (131, 132) through
which a refrigerant separably flows, and
when a specific outdoor unit of the plurality of outdoor
units (11, 12, 13, 14) performs the defrosting oper-
ation, removing frost on the whole heat exchanger
parts (131, 132) of the specific outdoor unit.

11. The method of any one of claims 8 to 10, wherein
the outdoor unit comprising the outdoor heat ex-
changer having relatively small capacity performs
the defrosting operation first.

Patentansprüche

1. Kombinations-Klimaanlage, die aufweist:

mehrere Inneneinheiten (21, 22, 23, 24), die je-
weils einen Innenwärmetauscher (211, 221,
231, 241) aufweisen; und
mehrere Außeneinheiten (11, 12, 13, 14), die
mit den mehreren Inneneinheiten (21, 22, 23,
24) verbunden sind und jeweils einen Außen-
wärmetauscher (130, 200, 210, 220) aufweisen,
wobei bei Erfüllung einer Abtaubetriebsbedin-
gung während eines Heizbetriebs die mehreren
Außeneinheiten (11, 12, 13, 14) nacheinander
einen Abtaubetrieb durchführen,
wobei jede der mehreren Außeneinheiten (11,
12, 13, 14) ein Vierwegeventil aufweist und
während des Heizbetriebs der Außenwärme-
tauscher (130, 200, 210, 220) jeder der mehre-
ren Außeneinheiten (11, 12, 13, 14) so konfigu-
riert ist, dass er als Verdampfer durch Umschal-
ten einer Kältemittelströmung über das Vierwe-
geventil dient, und
der Außenwärmetauscher (130, 200, 210, 220),
in dem der Abtaubetrieb durchgeführt wird, so
konfiguriert ist, dass er als Kondensator durch
Umschalten der Kältemittelströmung über das
entsprechende Vierwegeventil dient,
wobei der Außenwärmetauscher (130, 200,
210, 220) in mehrere Wärmetauscherteile (131,

132) aufgeteilt ist, durch die ein Kältemittel
trennbar strömt, und
bei Durchführung des Abtaubetriebs durch eine
spezifische Außeneinheit der mehreren Außen-
einheiten (11, 12, 13, 14) Frost auf den gesam-
ten Wärmetauscherteilen (131, 132) der spezi-
fischen Außeneinheit entfernt wird,
dadurch gekennzeichnet, dass jede der Au-
ßeneinheiten (11, 12, 13, 14) mehrere Vierwe-
geventile (121, 122) aufweist und
die Anzahl von Vierwegeventilen (121, 122)
gleich der der Wärmetauscherteile (131, 132)
ist.

2. Kombinations-Klimaanlage nach Anspruch 1, wobei
über eine Reihenfolge der mehreren Außeneinhei-
ten (11, 12, 13, 14), die den Abtaubetrieb durchfüh-
ren, gemäß der Wärmetauscherleistung des Außen-
wärmetauschers (130, 200, 210, 220) jeder der Au-
ßeneinheiten (11, 12, 13, 14) entschieden wird.

3. Kombinations-Klimaanlage nach Anspruch 2, wobei
die Außeneinheit, die den Außenwärmetauscher mit
relativ kleiner Leistung aufweist, den Abtaubetrieb
zuerst durchführt.

4. Kombinations-Klimaanlage nach Anspruch 1, wobei
über eine Reihenfolge der mehreren Außeneinhei-
ten (11, 12, 13, 14), die den Abtaubetrieb durchfuh-
ren, vorab entschieden und sie in einem Speicher
gespeichert wird.

5. Kombinations-Klimaanlage nach Anspruch 1, wobei
eine Reihenfolge der mehreren Außeneinheiten (11,
12, 13, 14), die den Abtaubetrieb durchführen, immer
dann bestimmt wird, wenn die Abtaubetriebsbedin-
gung erfüllt ist.

6. Kombinations-Klimaanlage nach Anspruch 1, wobei
nach vollständiger Durchführung des Abtaubetriebs
durch eine spezifische Außeneinheit die nächste Au-
ßeneinheit den Abtaubetrieb durchführt.

7. Kombinations-Klimaanlage nach einem der Ansprü-
che 1 bis 6, wobei während des Abtaubetriebs ein
Betrieb eines Außenlüfters (140) gestoppt ist, der in
der den Abtaubetrieb durchführenden Außeneinheit
angeordnet ist.

8. Verfahren zum Betreiben einer Kombinations-Kli-
maanlage, die aufweist: mehrere Inneneinheiten
(21, 22, 23, 24), die jeweils einen Innenwärmetau-
scher (211, 221, 231, 241) aufweisen; und mehrere
Außeneinheiten (11, 12, 13, 14), die mit den mehre-
ren Inneneinheiten (21, 22, 23, 24) verbunden sind
und jeweils einen Außenwärmetauscher (130, 200,
210, 220) aufweisen,
wobei bei Erfüllung einer Abtaubetriebsbedingung
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während eines Heizbetriebs die mehreren Außen-
einheiten (11, 12, 13, 14) nacheinander einen Ab-
taubetrieb durchführen,
dadurch gekennzeichnet, dass es ferner aufweist:
Entscheiden über eine Reihenfolge der mehreren
Außeneinheiten (11, 12, 13, 14), die den Abtaube-
trieb durchführen, gemäß der Wärmetauscherleis-
tung des Außenwärmetauschers (130, 200, 210,
220) jeder der Außeneinheiten (11, 12, 13, 14).

9. Verfahren nach Anspruch 8, wobei jede der mehre-
ren Außeneinheiten (11, 12, 13, 14) ein Vierwege-
ventil aufweist und
während des Heizbetriebs der Außenwärmetau-
scher (130, 200, 210, 220) jeder der mehreren Au-
ßeneinheiten (11, 12, 13, 14) eine Kältemittelströ-
mung über das Vierwegeventil umschaltet, wodurch
er als Verdampfer dient, und
der Außenwärmetauscher (130, 200, 210, 220), in
dem der Abtaubetrieb durchgeführt wird, die Kälte-
mittelströmung über das entsprechende Vierwege-
ventil umschaltet, wodurch er als Kondensator dient.

10. Verfahren nach Anspruch 9, wobei der Außenwär-
metauscher (130, 200, 210, 220) in mehrere Wär-
metauscherteile (131, 132) aufgeteilt ist, durch die
ein Kältemittel trennbar strömt, und
bei Durchführung des Abtaubetriebs durch eine spe-
zifische Außeneinheit der mehreren Außeneinheiten
(11, 12, 13, 14), Entfernen von Frost auf den gesam-
ten Wärmetauscherteilen (131, 132) der spezifi-
schen Außeneinheit.

11. Verfahren nach einem der Ansprüche 8 bis 10, wobei
die Außeneinheit, die den Außenwärmetauscher mit
relativ kleiner Leistung aufweist, den Abtaubetrieb
zuerst durchführt.

Revendications

1. Climatiseur multitype comprenant :

une pluralité d’unités intérieures (21, 22, 23, 24),
chacune comprenant un échangeur de chaleur
intérieur (211, 221, 231, 241) ; et
une pluralité d’unités extérieures (11, 12, 13, 14)
raccordées à la pluralité d’unités intérieures (21,
22, 23, 24), chacune comprenant un échangeur
de chaleur extérieur (130, 200, 210, 220),
dans lequel, lorsqu’une condition d’opération de
dégivrage est satisfaite pendant une opération
de chauffage, la pluralité d’unités extérieures
(11, 12, 13, 14) effectuent successivement une
opération de dégivrage,
dans lequel chacune de la pluralité d’unités ex-
térieures (11, 12, 13, 14) comprend une vanne
quatre voies, et

pendant l’opération de chauffage, l’échangeur
de chaleur extérieur (130, 200, 210, 220) de cha-
cune de la pluralité d’unités extérieures (11, 12,
13, 14) est configuré pour servir d’évaporateur
par commutation d’un écoulement de réfrigérant
à travers la vanne quatre voies, et
l’échangeur de chaleur extérieur (130, 200, 210,
220) dans lequel l’opération de dégivrage est
effectuée est configuré pour servir de conden-
seur par commutation de l’écoulement de réfri-
gérant à travers la vanne quatre voies corres-
pondante,
dans lequel l’échangeur de chaleur extérieur
(130, 200, 210, 220) est divisé en une pluralité
de parties d’échangeur de chaleur (131, 132) à
travers lesquelles un réfrigérant s’écoule sépa-
rément, et
lorsqu’une unité extérieure spécifique de la plu-
ralité d’unités extérieures (11, 12, 13, 14) effec-
tue l’opération de dégivrage, le givre sur les par-
ties d’échangeur de chaleur entières (131, 132)
de l’unité extérieure spécifique est éliminé,
caractérisé en ce que chacune des unités ex-
térieures (11, 12, 13, 14) comprend une pluralité
de vannes quatre voies (121, 122), et
le nombre de vannes quatre voies (121, 122)
est égal à celui de parties d’échangeur de cha-
leur (131, 132).

2. Climatiseur multitype selon la revendication 1, dans
lequel un ordre de la pluralité d’unités extérieures
(11, 12, 13, 14) effectuant l’opération de dégivrage
est décidé en fonction de la capacité d’échange de
chaleur de l’échangeur de chaleur extérieur (130,
200, 210, 220) de chacune des unités extérieures
(11, 12, 13, 14).

3. Climatiseur multitype selon la revendication 2, dans
lequel l’unité extérieure comprenant l’échangeur de
chaleur extérieur ayant une capacité relativement
faible effectue l’opération de dégivrage en premier.

4. Climatiseur multitype selon la revendication 1,
dans lequel un ordre de la pluralité d’unités extérieu-
res (11, 12, 13, 14) effectuant l’opération de dégi-
vrage est précédemment décidé et stocké dans une
mémoire.

5. Climatiseur multitype selon la revendication 1,
dans lequel un ordre de la pluralité d’unités extérieu-
res (11, 12, 13, 14) effectuant l’opération de dégi-
vrage est déterminé lorsque la condition d’opération
de dégivrage est satisfaite.

6. Climatiseur multitype selon la revendication 1, dans
lequel, une fois qu’une unité extérieure spécifique a
effectué complètement l’opération de dégivrage,
l’unité extérieure suivante effectue l’opération de dé-
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givrage.

7. Climatiseur multitype selon l’une quelconque des re-
vendications 1 à 6, dans lequel, pendant l’opération
de dégivrage, un fonctionnement d’un ventilateur ex-
térieur (140) disposé dans l’unité extérieure effec-
tuant l’opération de dégivrage est arrêté.

8. Procédé de fonctionnement d’un climatiseur multi-
type comprenant une pluralité d’unités intérieures
(21, 22, 23, 24), chacune comprenant un échangeur
de chaleur intérieur (211, 221, 231, 241) ; et une
pluralité d’unités extérieures (11, 12, 13, 14) raccor-
dées à la pluralité d’unités intérieures (21, 22, 23,
24), chacune comprenant un échangeur de chaleur
extérieur (130, 200, 210, 220),
dans lequel, lorsqu’une condition d’opération de dé-
givrage est satisfaite pendant une opération de
chauffage, la pluralité d’unités extérieures (11, 12,
13, 14) effectuent successivement une opération de
dégivrage,
caractérisé en ce qu’il comprend en outre la déci-
sion d’un ordre de la pluralité d’unités extérieures
(11, 12, 13, 14) effectuant l’opération de dégivrage
en fonction de la capacité d’échange de chaleur ex-
térieure (130, 200, 210, 220) de chacune des unités
extérieures (11, 12, 13, 14).

9. Procédé selon la revendication 8, dans lequel, cha-
cune de la pluralité d’unités extérieures (11, 12, 13,
14) comprend une vanne quatre voies, et
pendant l’opération de chauffage, l’échangeur de
chaleur extérieur (130, 200, 210, 220) de chacune
de la pluralité d’unités extérieures (11, 12, 13, 14)
commute un écoulement de réfrigérant à travers la
vanne quatre voies servant ainsi d’évaporateur, et
l’échangeur de chaleur extérieur (130, 200, 210,
220) dans lequel l’opération de dégivrage est effec-
tuée commute l’écoulement de réfrigérant à travers
la vanne quatre voies correspondante de façon à
servir de condenseur.

10. Procédé selon la revendication 9, dans lequel
l’échangeur de chaleur extérieur (130, 200, 210,
220) est divisé en une pluralité de parties d’échan-
geur de chaleur (131, 132) à travers lesquelles un
réfrigérant s’écoule séparément, et
lorsqu’une unité extérieure spécifique de la pluralité
d’unités extérieures (11, 12, 13, 14) effectue l’opé-
ration de dégivrage, éliminant le givre sur les parties
d’échangeur de chaleur entières (131, 132) de l’unité
extérieure spécifique.

11. Procédé selon l’une quelconque des revendications
8 à 10, dans lequel l’unité extérieure comprenant
l’échangeur de chaleur extérieur ayant une capacité
relativement faible effectue l’opération de dégivrage
en premier.
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