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Description

TECHNICAL FIELD

[0001] The present disclosure relates to air condition-
ers.

BACKGROUND ART

[0002] Some conventional air conditioners control,

when an outdoor unit is insufficient in air conditioning
capacity, the capacity of each indoor unit based on pri-
orities to put a limit on the flow rate of refrigerant supplied
to a lower priority indoor unit (for example, refer to JP
H8-271017 A (Patent Literature 1)).

CITATION LIST
PATENT LITERATURE

[0003] Patent Literature 1: JP H8-271017 A

EP 3 067 636 A1 discloses features falling under the
preamble of claim 1. EP 1953477 A1 and EP 2772703
A1 are further prior art.

SUMMARY OF INVENTION
TECHNICAL PROBLEMS

[0004] Further, such conventional air conditioners
maximize, when there is a request for powerful operation
from an indoor unit, a capacity request for the indoor unit
and lower a capacity request for other lower priority in-
door units; however, it takes time to reach a target tem-
perature from the room temperature when the indoor unit
is put into operation from an out-of-operation state, and
thus quick cooling performance and quick heating per-
formance are not high enough.

[0005] The present disclosure proposes an air condi-
tioner having higher quick cooling performance and/or
quick heating performance.

SOLUTIONS TO PROBLEMS

[0006] The invention is defined by claim 1. Preferred
embodiments are defined in the dependent claims.
[0007] An air conditioner according to the present in-
vention includes an outdoor unit, and a plurality of indoor
units connected to the outdoor unit.

[0008] At least one of the plurality of indoor units con-
nected to the outdoor unit is a low-capacity indoor unit
lower in capacity than the other indoor units, character-
ized in that

the low-capacity indoor unit is configured such that when
the low-capacity indoor unit is put in operation, a) a nor-
mal operation in which a capacity request for the low-
capacity indoor unit is determined based on a target set
temperature and an indoor temperature or b) a powerful
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operation in which the low capacity indoor unit has a ca-
pacity higher than a maximum capacity in the normal
operation, is performed, and when the powerful operation
is performed,

a compressor of the outdoor unit is started at a rotational
speed higher than a maximum rotational speed applied
at start of the normal operation.

[0009] According the presentinvention, in order to put
the low-capacity indoor unit into powerful operation with
a capacity higher than the maximum capacity in normal
operation, the compressor of the outdoor unit is put into
operation at a rotational speed higher than the maximum
rotational speed applied at the start of normal operation,
making it possible to increase quick cooling performance
and/or quick heating performance.

[0010] Further, in the air conditioner according to one
aspect of the present invention,

the outdoor unit has a preheating operation capability of
preheating the compressor while the outdoor unit is out
of operation.

[0011] According tothe above-described embodiment,
the preheating operation capability of the outdoor unit
makes it possible to preheat the compressor while the
outdoor unit is out of operation, so that, even when the
compressor of the outdoor unit is put into operation, for
powerful operation, at a rotational speed higher than the
maximum rotational speed applied at the start of normal
operation, it is possible to prevent the compressor from
running out of oil.

[0012] Further, in the air conditioner according to one
aspect of the present invention,

the low-capacity indoor unit takes precedence in capacity
over the other indoor units during the powerful operation.
[0013] According to the present invention, while the
low-capacity indoor unit and the other indoor units are in
operation, the low-capacity indoor unit takes precedence
in capacity over the otherindoor units during the powerful
operation, thereby allowing the low-capacity indoor unit
to quickly cool or heat a small space in which the low-
capacity indoor unit is installed.

[0014] Further, in the air conditioner according to one
aspect of the present invention, the low-capacity indoor
unit has a rated cooling capacity of less than 2,2 kW.
[0015] According to said aspect of the present inven-
tion, since the rated cooling capacity is less than 2,2 kW,
it is suitable for air conditioning in a small space such as
a washroom or a kitchen.

BRIEF DESCRIPTION OF DRAWINGS
[0016]

FIG. 1 is a structure diagram of a multi-type air con-
ditioner including a low-capacity indoor unit accord-
ing to a first embodiment of the present invention.
FIG. 2is ablock diagram of an outdoor control device
of an outdoor unit of the multi-type air conditioner.
FIG. 3 is an external view of the low-capacity indoor
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unit viewed from obliquely below.

FIG. 4 is a block diagram of an indoor control device
of the low-capacity indoor unit.

FIG. 5 is a flow chart showing an operation of the
multi-type air conditioner.

FIG. 6 is a graph showing changes in indoor tem-
perature while the low-capacity indoor unit of the
multi-type air conditioner is in powerful heating op-
eration.

FIG. 7 is a structure diagram of a multi-type air con-
ditioner including a low-capacity indoor unit accord-
ing to a second embodiment of the presentinvention.

DESCRIPTION OF EMBODIMENTS

[0017] Embodiments will be described below.

[First embodiment]

[0018] FIG. 1 is a structure diagram of a multi-type air
conditioner including a low-capacity indoor unit accord-
ing to a first embodiment of the present invention.
[0019] The multi-type air conditioner according to the
first embodiment includes, as shown in FIG. 1, an indoor
unit 20A including an indoor heat exchanger 4A and an
indoor fan 5A, an indoor unit 20B including an indoor heat
exchanger 4B and anindoorfan 5B, alow-capacity indoor
unit 20C including an indoor heat exchanger 4C and an
indoor fan 5C, and an outdoor unit 10 connected to the
indoor units 20A, 20B and the low-capacity indoor unit
20C via refrigerant pipes.

[0020] The outdoor unit 10 is compatible with a multi-
type air conditioner in which a plurality of indoor units are
connectable to an outdoor unit, and the low-capacity in-
door unit 20C is capable of operating as an indoor unit
of the multi-type air conditioner.

[0021] In FIG. 1, 1 denotes a compressor, 2 denotes
a four-way switching valve having one end connected to
a discharge side of the compressor 1, 3 denotes an out-
door heat exchanger having one end connected to the
other end of the four-way switching valve 2, EVA, EVB,
EVC denote electrically powered expansion valves each
having one end connected to the other end of the outdoor
heat exchanger 3, 4A, 4B, 4C denote the indoor heat
exchangers each having one end connected to the other
end of a corresponding one of the electrically powered
expansion valves EVA, EVB, EVC, and 6 denotes an
accumulator having one end connected to the other ends
of the indoor heat exchangers 4A, 4B, 4C via the four-
way switching valve 2 and having the other end connect-
ed to an intake side of the compressor 1. The indoor fans
5A, 5B, 5C are arranged near the indoor heat exchangers
4A, 4B, 4C, respectively.

[0022] Further, the electrically powered expansion
valves EVA, EVB, EVC each have the other end con-
nected to a corresponding one of a plurality of refrigerant
pipe connection parts 7A, 7B, 7C, and the indoor heat
exchangers 4A, 4B, 4C each have one end connected
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to a corresponding one of the plurality of refrigerant pipe
connection parts 7A, 7B, 7C via a connection pipe (re-
frigerant pipe). Further, the indoor heat exchangers 4A,
4B, 4C have the other ends connected to a plurality of
refrigerant pipe connection parts 8A, 8B, 8C, respective-
ly, via respective connection pipes (refrigerant pipes).
[0023] The compressor 1,the four-way switching valve
2, the outdoor heat exchanger 3, the electrically powered
expansion valves EVA, EVB, EVC, the indoor heat ex-
changers 4A, 4B, 4C, and the accumulator 6 constitute
a refrigerant circuit. This refrigerant circuit is filled with a
slightly flammable R32 refrigerant.

[0024] Further, provided on the discharge side of the
compressor 1 is a discharge pipe temperature sensor
11. Further, the outdoor heat exchanger 3 is provided
with an outdoor heat exchanger temperature sensor 12
that detects an outdoor heat exchanger temperature,
and, in the vicinity of the outdoor heat exchanger 3, an
outdoor temperature sensor 13 that detects an outdoor
temperature is provided.

[0025] Further, the indoor heat exchanger 4A is pro-
vided with an indoor heat exchanger temperature sensor
15A that detects an indoor heat exchanger temperature,
and, in the vicinity of the indoor heat exchanger 4A, an
indoor temperature sensor 16A that detects an indoor
temperature is provided. Further, the indoor heat ex-
changer 4B is provided with an indoor heat exchanger
temperature sensor 15B that detects an indoor heat ex-
changer temperature, and, in the vicinity of the indoor
heat exchanger 4B, an indoor temperature sensor 16B
that detects an indoor temperature is provided. Further,
the indoor heat exchanger 4C is provided with an indoor
heat exchanger temperature sensor 15C that detects an
indoor heat exchanger temperature, and, in the vicinity
of the indoor heat exchanger 4C, an indoor temperature
sensor 16C that detects an indoor temperature is provid-
ed.

[0026] The outdoor unit 10 includes an outdoor control
device 100 including a microcomputer, an input-output
circuit, and the like. The outdoor control device 100 in-
cludes an operation control unit 100a that controls the
compressor 1, the electrically powered expansion valves
EVA, EVB, EVC, and the like, and a communication unit
100b. Further, the indoor units 20A, 20B each include an
indoor control device (not shown), and the low-capacity
indoor unit 20C includes an indoor control device 200
shown in FIG. 2.

[0027] The indoor control devices of the indoor units
20A, 20B and the indoor control device 200 of the low-
capacity indoor unit 20C communicate with the outdoor
control device 100 of the outdoor unit 10 over a commu-
nication line (not shown) so as to cause the outdoor con-
trol device 100, the indoor control devices of the indoor
units 20A, 20B, and the indoor control device 200 of the
low-capacity indoor unit 20C to operate in cooperation
with each other as the multi-type air conditioner.

[0028] When the indoor units 20A, 20B and the low-
capacity indoor unit 20C are put into cooling operation in
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the multi-type air conditioner, the four-way switching
valve 2 is switched to a position represented by a dotted
line, and then the compressor 1 is put into operation.
Then, each of the electrically powered expansion valves
EVA, EVB, EVC is opened to a predetermined opening
degree. Then, a high-temperature and high-pressure gas
refrigerant discharged from the compressor 1 exchanges
heat with outdoor air in the outdoor heat exchanger 3
with the help of an outdoor fan (not shown) in operation
to be condensed to a liquid refrigerant. Next, a liquid re-
frigerant from the indoor heat exchangers 4A, 4B, 4C is
decompressed by the electrically powered expansion
valves EVA, EVB, EVC, exchanges heat with indoor air
in the indoor heat exchangers 4A, 4B, 4C with the help
of the indoor fans 5A, 5B, 5C in operation to be evapo-
rated to become a gas refrigerant, and then returns to
the intake side of the compressor 1.

[0029] Here, the indoor units 20A, 20B have a rated
cooling capacity of 2.2 kW, and the low-capacity indoor
unit 20C has a rated cooling capacity of 0.8 kW. That is,
the low-capacity indoor unit 20C is lower in capacity than
the indoor units 20A, 20B and is used for heating and
cooling a small space such as a washroom or a kitchen.
[0030] On the other hand, when the indoor units 20A,
20B and the low-capacity indoor unit 20C are put into
heating operation, the four-way switching valve 2 is
switched to a position represented by a solid line, and
then the compressor 1 is put into operation. Then, each
of the electrically powered expansion valves EVA, EVB,
EVC is opened to a predetermined opening degree.
Then, a high-temperature and high-pressure gas refrig-
erantdischarged from the compressor 1 exchanges heat
with indoor air in the indoor heat exchangers 4A, 4B, 4C
with the help of the indoor fans 5A, 5B, 5C in operation
to be condensed to a liquid refrigerant. Next, a liquid re-
frigerant from the indoor heat exchangers 4A, 4B, 4C is
decompressed by the electrically powered expansion
valves EVA, EVB, EVC, exchanges heat with outdoor air
in the outdoor heat exchanger 3 with the help of the out-
door fan (not shown) in operation to be evaporated to
become a gas refrigerant, and then returns to the intake
side of the compressor 1.

[0031] FIG. 2 is a block diagram of the outdoor control
device 100 of the outdoor unit 10 of the multi-type air
conditioner.

[0032] AsshowninFIG. 2, the outdoorunit 10 includes
the outdoor control device 100 including the microcom-
puter, the input-output circuit, and the like. Connected to
the outdoor control device 100 are the discharge pipe
temperature sensor 11, the outdoor heat exchanger tem-
perature sensor 12, the outdoor temperature sensor 13,
the compressor 1, the four-way switching valve 2, a fan
motor 14, and the electrically powered expansion valves
EVA, EVB, EVC. Further, the outdoor control device 100
further includes the operation control unit 100a and the
communication unit 100b.

[0033] The operation control unit 100a controls the
compressor 1, the electrically powered expansion valves
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EVA, EVB, EVC, and the like based on detection signals
from the discharge pipe temperature sensor 11, the out-
door heat exchangertemperature sensor 12, and the out-
door temperature sensor 13.

[0034] The communication unit 100b communicates
with the indoor control device 200 (shown in FIG. 4) of
the low-capacity indoor unit 20C connected to the out-
door unit 10 via a communication unit 200b.

[0035] FIG. 3 is an external view of the low-capacity
indoor unit 20C viewed from obliquely below. This indoor
unit 20C is designed to be embedded in a ceiling.
[0036] AsshowninFIG. 3, the low-capacity indoor unit
20C includes a casing main body 101, a panel 102 having
a rectangular shape and mounted to a lower side of the
casingmainbody 101, and a grille 103 detachably mount-
ed to the panel 102.

[0037] The panel 102 has, on its one end in a longitu-
dinal direction, a blow-out port 110 extending along a
short side of the panel 102. The panel 102 further has a
flap 120 pivotably mounted to the panel 102. In FIG. 3,
the flap 120 closes the blow-out port 110.

[0038] Adrainsocket 107 is further provided protruding
from a sidewall of the casing main body 101. The drain
socket 107 is connected to an external drain hose (not
shown). Pipe connection parts 105, 106 are further pro-
vided protruding from the sidewall of the casing main
body 101. The pipe connection parts 105, 106 are each
connected to a corresponding external refrigerant pipe
(not shown).

[0039] Also, in FIG. 3, 108 denotes an electrical com-
ponents unit, and 111 to 113 denote hanger fittings each
protruding sideward from the casing main body 101.
[0040] FIG. 4 is a block diagram of the indoor control
device 200 of the low-capacity indoor unit 20C.

[0041] AsshowninFIG. 4, the low-capacity indoor unit
20C includes the indoor control device 200 including a
microcomputer, an input-output circuit, and the like. Con-
nected to the indoor control device 200 are the indoor
heat exchanger temperature sensor 15C, the indoor tem-
perature sensor 16C, a fan motor 21, a flap drive unit 22,
and a display unit 23. The indoor control device 200 fur-
therincludes an operation control unit 200a and the com-
munication unit 200b.

[0042] The operation control unit 200a controls the fan
motor 21, the flap drive unit 22, and the like based on
detection signals from the indoor heat exchanger tem-
perature sensor 15C and the indoor temperature sensor
16C.

[0043] The communication unit 200b communicates
with the outdoor control device 100 (shown in FIG. 2) of
the outdoor unit 10 connected to the low-capacity indoor
unit 20C via the communication unit 100b.

[0044] FIG.5isaflow chartfor describing the operation
of the multi-type air conditioner.

<One room operation>

[0045] For example, in order to put the low-capacity



7 EP 3 742 064 B1 8

indoor unit 20C into normal heating operation and put
the indoor units 20A, 20B out of operation, first, in step
S1, the outdoor control device 100 of the outdoor unit 10
determines, in response to an operation command signal
from the indoor control device 200 of the low-capacity
indoor unit 20C, whether there is a request for powerful
operation.

[0046] Then, whendeterminingthatthereis norequest
for powerful operation, the outdoor control device 100
proceeds to step S2 to put the compressor 1 into oper-
ation at a maximum rotational speed A (for example, 55
Hz) applied at the start of normal operation.

[0047] Next, in step S3, the outdoor control device 100
and theindoor control device 200 perform normal heating
operation control. Under this normal heating operation
control, a capacity request AD for the low-capacity indoor
unit 20C is determined based on a target set temperature
and indoor temperature.

[0048] On the other hand, in order to put the low-ca-
pacity indoor unit 20C into powerful heating operation
and put the indoor units 20A, 20B out of operation, first,
in step S1, the outdoor control device 100 of the outdoor
unit 10 determines that, in response to a signal from the
indoor control device 200 of the low-capacity indoor unit
20C, there is a request for powerful operation, and then
proceeds to step S4 to put the compressor 1 into oper-
ation at a rotational speed (for example, 70 Hz) higher
than the maximum rotational speed A (for example, 55
Hz) applied at the start of normal operation.

[0049] Next, proceedingto step S5, the outdoor control
device 100 of the outdoor unit 10 and the indoor control
device 200 of the low-capacity indoor unit 20C perform
powerful operation control by controlling the compressor
1 and the electrically powered expansion valves EVA to
EVC and the indoor fan 5C. Under this powerful operation
control, the capacity request AD for the low-capacity in-
door unit 20C is maximized, and the indoor fan 5C is
rotated at a rotational speed higher than the maximum
rotational speed of the indoor fan in normal operation.

<Two room operation>

[0050] For example, in order to put the low-capacity
indoor unit 20C and the indoor unit 20A into normal heat-
ing operation and putthe indoor unit 20B out of operation,
first, in step S1, when the outdoor control device 100
determines that there is no request for powerful opera-
tion, the outdoor control device 100 proceeds to step S2
to put the compressor 1 into operation at the maximum
rotational speed A (for example, 55 Hz) applied at the
start of normal operation.

[0051] Next, proceedingto step S3, the outdoor control
device 100 of the outdoor unit 10, the indoor control de-
vice 200 of the low-capacity indoor unit 20C, and the
indoor control device of the indoor unit 20A perform nor-
mal heating operation control. Under this normal heating
operation control, the capacity request AD for the low-
capacity indoor unit 20C and the indoor unit 20A is de-
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termined based on the target set temperature and the
indoor temperature.

[0052] On the other hand, in order to put the low-ca-
pacity indoor unit 20C into powerful heating operation,
put the indoor unit 20A into normal heating operation,
and put the indoor unit 20B out of operation, first, in step
S1, the outdoor control device 100 of the outdoor unit 10
determines, in response to signals from the indoor control
device 200 of the low-capacity indoor unit 20C and the
indoor control device of the indoor unit20A, whether there
is a request for powerful operation.

[0053] Then, when determining that there is a request
for powerful operation, the outdoor control device 100
proceeds to step S4 to put the compressor 1 into oper-
ation at a rotational speed (for example, 70 Hz) higher
than the maximum rotational speed A (for example, 55
Hz) applied at the start of normal operation.

[0054] Next, proceedingto step S5, the outdoor control
device 100 of the outdoor unit 10 and the indoor control
device 200 of the low-capacity indoor unit 20C perform
powerful operation control by controlling the compressor
1 and the electrically powered expansion valves EVA to
EVC andtheindoorfan 5C. Under this powerful operation
control, the capacity request AD for the low-capacity in-
door unit 20C is maximized, and the indoor fan 5C is
rotated at a rotational speed higher than the maximum
rotational speed of the indoor fan in normal operation. At
this time, the capacity request AD for the indoor unit 20A
that is put into normal heating operation is determined
based on the target set temperature and the indoor tem-
perature.

[0055] Here, when the indoor unit 20A is set as a pri-
ority room, the indoor control device of the indoor unit
20A also performs powerful operation control.

[0056] In this multi-type air conditioner, it is possible to
set one of the plurality of indoor units as the priority room
using a setting unit provided in the outdoor unit 10 at the
time of installation.

<Three room operation>

[0057] In order to put the low-capacity indoor unit 20C
into powerful heating operation and put the indoor units
20A, 20B into normal heating operation, the capacity re-
quest AD for the low-capacity indoor unit 20C is maxi-
mized, and the indoor fan 5C is rotated at a rotational
speed higher than the maximum rotational speed of the
indoor fan in normal operation. At this time, the capacity
request AD for the indoor units 20A, 20B that are put into
normal heating operation is determined based on the tar-
get set temperature and the indoor temperature.

[0058] Here, when the indoor unit 20A is set as the
priority room, the indoor control device of the indoor unit
20A performs powerful operation control. Alternatively,
when the indoor unit 20B is set as the priority room, the
indoor control device of the indoor unit 20B performs pow-
erful operation control.

[0059] FIG.6isagraphshowingchangesinroom tem-
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perature while the low-capacity indoor unit 20C is in pow-
erful heating operation. Here, the room temperature is
an average value of room temperatures at a plurality of
measurement points in a room space measured. In FIG.
6, the horizontal axis represents time [min], and the ver-
tical axis represents operating frequency [Hz] of the com-
pressor 1, indoor temperature [°C], and rotational speed
[/10 rpm] of the indoor fan 5C.

[0060] As shown in FIG. 6, when starting powerful
heating operation of the low-capacity indoor unit 20C,
the capacity request AD for the low-capacity indoor unit
20C was maximized, the rotational speed of the indoor
fan 5C was set to 1670 rpm, and the compressor 1 was
put into operation at 70 Hz, resulting in the room temper-
ature increasing from 10°C to 20°C within 10 minutes
with the outside temperature of 2°C.

[0061] According to the multi-type air conditioner con-
figured as described above, when starting powerful op-
eration of the low-capacity indoor unit 20C with a capacity
higher than the maximum capacity in normal operation,
the compressor 1 of the outdoor unit 10 is put into oper-
ation at a rotational speed higher than the maximum ro-
tational speed applied at the start of normal operation,
making it possible to increase quick cooling performance
and/or quick heating performance.

[0062] Further, while the low-capacity indoor unit 20C
and the other indoor units 20A, 20B are in cooling oper-
ation or heating operation, the low-capacity indoor unit
20C takes precedence in capacity over the other indoor
units 20A, 20B during powerful operation, thereby allow-
ing the low-capacity indoor unit 20C to quickly cool or
heat a small space in which the low-capacity indoor unit
20C is installed.

[0063] The operation in which the low-capacity indoor
unit 20C takes precedence in capacity means an oper-
ation in which a thermo-off determination temperature
applied when the other indoor units 0A, 20B reach the
set temperature is set higher in cooling operation than in
normal operation and is set lower in heating operation
than in normal operation, so that the capacity concen-
trates on the low-capacity indoor unit 20C.

[0064] Further, since the low-capacity indoor unit 20C
has a rated cooling capacity of 0,8 kW, the low-capacity
indoor unit 20C is suitable for air conditioning in a small
space such as a washroom or a kitchen.

[0065] Further, as for the multi-type air conditioner ac-
cording to the first embodiment, the powerful operation
control during heating operation has been described, but,
for example, the same powerful operation control may
be applied to cooling operation.

[Second embodiment]

[0066] FIG. 7 is a structure diagram of a multi-type air
conditioner including a low-capacity indoor unit 20C ac-
cording to a second embodiment of the presentinvention.
The multi-type air conditioner according to the second
embodiment is the same in structure as the multi-type air
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conditioner according to the first embodiment, except for
a preheating capability of preheating the compressor 1
of the outdoor unit 10.

[0067] The preheating capability is a capability of pre-
heating the compressor 1 with a preheating unit 1a (a
coil of a motor) provided in the compressor 1. Interrupting
a phase of a motor drive signal from the outdoor control
device 100 causes the coil itself to generate heat without
rotating the motor. The preheating operation capability
of the outdoor unit 10 preheats the compressor 1 when
the outside temperature is equal to or lower than a pre-
determined temperature, for example.

[0068] According to the multi-type air conditioner con-
figured as described above, the preheating operation ca-
pability of the outdoor unit 10 makes it possible to preheat
the compressor 1 while the outdoor unit 10 is out of op-
eration, so that, even when the compressor 1 of the out-
door unit 10 is put into operation, for powerful operation,
at a rotational speed higher than the maximum rotational
speed applied atthe start of normal operation, preheating
a lubricating oil in the compressor 1 to increase lubricat-
ing performance makes it possible to prevent the com-
pressor 1 from running out of oil.

[0069] Note that, according to the second embodi-
ment, the preheating unit 1a that preheats the compres-
sor 1 is the coil of the motor in the compressor 1, or
alternatively, the preheating unit may include a heater
provided in the compressor 1 or the like.

[0070] According tothe firstand second embodiments,
the multi-type air conditioner including the low-capacity
indoor unit 20C and the other indoor units 20A, 20B has
been described, but, for example, the present invention
may be applied to a multi-type air conditioner including
a plurality of low-capacity indoor units or a multi-type air
conditioner including one other indoor unit, or three or
more other indoor units.

[0071] The foregoing description concerns specific
embodiments of the present invention; however, the
present invention is not limited to the first and second
embodiments, and various modifications and variations
may be made within the scope of the appended claims.

REFERENCE SIGNS LIST

[0072]

1 compressor

1a preheating unit

2 four-way switching valve

3 outdoor heat exchanger

4A, 4B, 4C indoor heat exchanger

5A, 5B, 5C indoor fan

6 accumulator

7A, 7B, 7C refrigerant pipe connection part
8A, 8B, 8C refrigerant pipe connection part

10 outdoor unit

11 discharge pipe temperature sensor
12 outdoor heat exchanger tempera-
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ture sensor

13 outdoor temperature sensor

15A, 15B, 15C indoor heat exchanger temperature
sensor

16A, 16B, 16C indoor temperature sensor

20A, 20B indoor unit

20C low-capacity indoor unit

100 outdoor control device

100a operation control unit

100b communication unit

200 indoor control device

200a operation control unit

200b communication unit

EVA, EVB, EVC electrically powered expansion
valve

Claims

1. An air conditioner comprising:

an outdoor unit (10) to which a plurality of indoor
units (20A to 20C) are connected,

wherein at least one of the plurality of indoor
units (20A to 20C) connected to the outdoor unit
(10) is a low-capacity indoor unit (20C) lower in
capacity than the other indoor units (20A, 20B),
characterized in that

the low-capacity indoor unit (20C) is configured
such that when the low-capacity indoor unit
(20C) s putinto operation, a) a normal operation
in which a capacity request (AD) for the low-ca-
pacity indoor unit (20C) is determined based on
a target set temperature and an indoor temper-
ature or b) a powerful operation in which the low-
capacity indoor unit (20) has a capacity higher
than a maximum capacity in the normal opera-
tion, is performed, and when the powerful oper-
ation is performed, a compressor (1) of the out-
door unit (10) is started at a rotational speed
higher than a maximum rotational speed applied
at start of the normal operation.

2. The air conditioner according to claim 1, wherein the
outdoor unit (10) has a preheating operation capa-
bility of preheating the compressor (1) while the out-
door unit (10) is out of operation.

3. Theairconditioneraccording to claim 1 or 2, wherein
the low-capacity indoor unit (20C) takes precedence
in capacity over the other indoor units (20A, 20B)
during the powerful operation.

4. The air conditioner according to any one of claims 1
to 3. wherein the low-capacity indoor unit (20C) has
a rated cooling capacity of less than 2,2 kW.
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Patentanspriiche

1.

Klimaanlage, umfassend:

eine Aul3eneinheit (10), an die eine Vielzahl von
Innenraumeinheiten (20A bis 20C) angeschlos-
sen sind,

wobei mindestens eine der Vielzahl von Innen-
raumeinheiten (20A bis 20C), die an die AuRen-
einheit (10) angeschlossen sind, eine Nied-
rigleistungs-Innenraumeinheit (20C) ist, die in
Bezug auf die Leistung niedriger ist als die an-
deren Innenraumeinheiten (20A, 20B),
dadurch gekennzeichnet, dass

die Niedrigleistungs-Innenraumeinheit (20C) so
ausgelegt ist, dass, wenn die Niedrigleistungs-
Innenraumeinheit (20C) in Betrieb genommen
wird, a) ein normaler Betrieb, bei dem eine Leis-
tungsanforderung (AD) fiir die Niedrigleistungs-
Innenraumeinheit (20C) aufder Grundlage einer
Zielsolltemperatur und einer Innenraumtempe-
ratur bestimmt wird, oder b) ein leistungsstarker
Betrieb, bei dem die Innenraumeinheit mit ge-
ringer Leistung (20) eine Leistung aufweist, die
héheristals eine maximale Leistung in dem nor-
malen Betrieb, ausgefiihrt wird, und wenn der
leistungsstarke Betrieb ausgefiihrt wird, ein
Kompressor (1) der Aufeneinheit (10) mit einer
Rotationsgeschwindigkeit gestartet wird, die ho-
her ist als eine maximale Rotationsgeschwin-
digkeit, die bei Start im normalen Betrieb ange-
wendet wird.

Klimaanlage nach Anspruch 1, wobei die Auf3enein-
heit (10) eine Vorwarmbetriebsleistung zum Vorwar-
men des Kompressor (1) aufweist, wahrend die Au-
Reneinheit (10) auler Betrieb ist.

Klimaanlage nach Anspruch 1 oder 2, wobei die
Niedrigleistungs-Innenraumeinheit (20C) bei dem
leistungsstarken Betrieb bezlglich der Leistung Vor-
rang vor den anderen Innenraumeinheiten (20A,
20B) hat.

Klimaanlage nach einem der Anspriiche 1 bis 3, wo-
bei die Niedrigleistungs-Innenraumeinheit (20C) ei-
ne Nennkihlleistung von weniger als 2,2 kW auf-
weist.

Revendications

1.

Climatiseur comprenant :

une unité extérieure (10) a laquelle est connec-
tée une pluralité d’'unités intérieures (20A a
20C),

dans lequel au moins une de la pluralité des uni-
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tés intérieures (20A a 20C) connectées a l'unité
extérieure (10) est une unité intérieure basse
performance (20C) avec une performance infé-
rieure a celle des autres unités intérieures (20A,
20B), caractérisé en ce que

l'unité intérieure basse performance (20C) est
configurée de telle sorte que lorsque 'unité in-
térieure basse performance (20C) est mise en
service, a) un fonctionnement normal dans le-
quel une demande de performance (AD) pour
l'unité intérieure basse performance (20C) est
déterminée sur la base d’'une température défi-
nie cible et d’'une température intérieure ou b)
un fonctionnement puissant dans lequel l'unité
intérieure basse performance (20) présente une
performance supérieure a une performance
maximale en fonctionnement normal, est réali-
sé, et lorsque le fonctionnement puissant est
réalisé, un compresseur (1) de I'unité extérieure
(10) est démarré a une vitesse de rotation su-
périeure a une vitesse de rotation maximale ap-
pliquée au démarrage du fonctionnement nor-
mal.

Climatiseur selon la revendication 1, dans lequel
I'unité extérieure (10) présente une capacité de fonc-
tionnement de préchauffage pour préchauffer le
compresseur (1) pendant que 'unité extérieure (10)
est hors service.

Climatiseur selon la revendication 1 ou 2, dans le-
quel l'unité intérieure basse performance (10) de-
vient prioritaire en termes de performance sur les
autres unités intérieures (20A, 20B) pendant le fonc-
tionnement puissant.

Climatiseur selon 'une quelconque des revendica-
tions 1 a 3, dans lequel I'unité intérieure basse per-
formance (20C) présente une puissance nominale
de refroidissement inférieure a 2,2 kW.
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Fig.2
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Fig.4
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Fig.5
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