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Description
Technical Field

[0001] The presentinvention relates to a heat-source-
side unit and an air-conditioning apparatus.

Background Art

[0002] When an air-conditioning apparatus performs a
heating operation at a low outside air temperature, frost
may form on a fin surface of an outdoor heat exchanger
functioning as an evaporator and also on refrigerant
pipes. A problem here is that if frost forms on the fin sur-
face of the outdoor heat exchanger and on the refrigerant
pipes, the resulting increase in pressure loss in an air
passage of the outdoor heat exchanger degrades the
performance of heat transfer.

[0003] For the problem described above, for example,
a conventional technique disclosed in Patent Literature
1 divides an outdoor heat exchanger into a plurality of
outdoor heat exchangers vertically arranged. The con-
ventional technique disclosed in Patent Literature 1 al-
lows part of gas discharged from a compressor to flow
into the plurality of outdoor heat exchangers while switch-
ing the flow, so that heating and defrosting are performed
at the same time.

[0004] Patent Literature 2 provides an air-conditioning
device capable of performing a defrosting operation while
continuing heating operation. The device has multiple
refrigeration cycles which can perform heating opera-
tions and defrosting operations independently. The in-
door unit is provided with dampers located on opposite
sides and a heat exchanger disposed between the damp-
ers and an indoor fan.

Citation List
Patent Literature
[0005]

Patent Literature 1: Japanese Unexamined Patent
Application Publication No. H09-318206 (page 5,
Fig. 1)

Patent Literature 2: WO 2013/038438 A1

Summary of Invention
Technical Problem

[0006] However, in the conventional technique dis-
closed in Patent Literature 1, an outdoor heat exchanger
that functions as an evaporator and an outdoor heat ex-
changer that performs a defrosting operation are ar-
ranged in the same air passage. As a result, in the con-
ventional technique disclosed in Patent Literature 1, if a
fan is driven during the defrosting operation, since the
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outdoor heat exchanger that performs the defrosting op-
eration exchanges heat with outside air, the amount of
heat used for the defrosting decreases.

[0007] In the conventional technique disclosed in Pat-
ent Literature 1, if the fan is stopped to reduce heat ex-
change between the outdoor heat exchanger that per-
forms the defrosting operation and the outside air, the
resulting decrease in the amount of the heat exchange
in the outdoor heat exchanger that functions as the evap-
orator lowers the heating capacity.

[0008] Also in the conventional technique disclosed in
Patent Literature 1, air warmed during the defrosting op-
eration is released from above the outdoor heat exchang-
er. Itis thus difficult to eliminate the risk of degrading the
efficiency of the defrosting operation.

[0009] The present invention has been made to solve
at least one of the problems described above. An object
of the present invention is to obtain a heat-source-side
unit thatis capable of the defrosting in a suitable manner.

Solution to Problem

[0010] A heat-source-side unit according to the
present invention includes the features of claim 1.

Advantageous Effects of Invention

[0011] The present invention can provide a heat-
source-side unit in which, by closing the damper dis-
posed above the heat exchanger during the defrosting
operation, heat dissipated during the defrosting opera-
tion is stored in the body case to increase the ambient
temperature of the heat exchanger that performs defrost-
ing, thereby performing the defrosting in a suitable man-
ner.

Brief Description of Drawings
[0012]

[Fig. 1] Fig. 1 is a schematic diagram illustrating an
example of a refrigerant circuit of an air-conditioning
apparatus according to Embodiment 1 of the present
invention.

[Fig. 2] Fig. 2 is a schematic view of an arrangement
of main components of the air-conditioning appara-
tus illustrated in Fig. 1.

Description of Embodiments

[0013] With reference to the drawings, Embodiment 1
ofthe presentinvention will be described. In the drawings,
the same or corresponding components are denoted by
the same reference numerals, and their description will
be omitted or simplified as appropriate. The sizes and
arrangement of the components illustrated in each draw-
ing can be appropriately changed within the scope of the
present invention.
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Embodiment 1

[0014] Fig. 1is a schematic diagram illustrating an ex-
ample of a refrigerant circuit of an air-conditioning appa-
ratus 1 according to Embodiment 1. The air-conditioning
apparatus 1 is installed, for example, in a building, a con-
dominium or the like. The air-conditioning apparatus 1
can supply a cooling load and a heating load by using a
refrigeration cycle (heat pump cycle) that circulates re-
frigerant (refrigerant for air conditioning).

[0015] The air-conditioning apparatus 1 includes heat-
source-side units (outdoor units) 100A and 100B and a
load-side unit (indoor unit) 200. The heat-source-side
units 100A and 100B and the load-side unit 200 are con-
nected to each other through headers 132 and 134 and
refrigerant pipes to form a main refrigerant circuit. The
air-conditioning apparatus 1 may be configured toinclude
one heat-source-side unitor may be configured toinclude
three or more heat-source-side units. When the air-con-
ditioning apparatus 1 includes a plurality of heat-source-
side units, the air-conditioning apparatus 1 can perform
a defrosting operation while performing a heating oper-
ation, as described below. The air-conditioning appara-
tus 1 may be configured to include two or more load-side
units.

[0016] The refrigerant pipes, for example, include a
gas pipe 105 through which gaseous refrigerant (gas re-
frigerant) flows, and a liquid pipe 106 through which liquid
refrigerant (or two-phase gas-liquid refrigerant) flows.
The refrigerant circulated in the refrigerant circuit is not
particularly limited and is, for example, an HFC-based
refrigerant such as R410A or R404A, a hydrofluoroolefin
(HFO) or the like, or a natural refrigerant such as CO, or
ammonia.

[0017] The heat-source-side unit 100Aincludes acom-
pressor 101 A, a four-way valve 102A, a first heat ex-
changer 103A1, a second heat exchanger 103A2, an ac-
cumulator 104A, a first valve 107A1, a second valve
107A2, a third valve 108A1, a fourth valve 108A2, an air-
sending device 109A, a first temperature sensor 110A1,
and a second temperature sensor 110A2, which are con-
tained in a body case 120A.

[0018] The compressor 101A is configured to com-
press suctioned refrigerant into a high-temperature and
high-pressure state. The four-way valve 102A is config-
ured to switch the flow of refrigerant in the refrigerant
circuit between cooling and heating operations.

[0019] The first heat exchanger 103A1 is configured
to exchange heat between the ambient air and the refrig-
erant flowing in the first heat exchanger 103A1. For ex-
ample, the first heat exchanger 103A1 functions as an
evaporator, and evaporates and gasifies the refrigerant.
Alternatively, the first heat exchanger 103A1 functions
as a radiator (condenser), and condenses and liquefies
the refrigerant. The description of the second heat ex-
changer 103A2 will be omitted here, as the second heat
exchanger 103A2 has the same configuration as the first
heat exchanger 103A1. Although Embodiment 1 de-
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scribes an example where the heat-source-side unit
100A includes two heat exchangers, the first heat ex-
changer 103A1 and the second heat exchanger 103A2,
the heat-source-side unit 100A may be configured to in-
clude one heat exchanger, or may be configured to in-
clude three or more heat exchangers.

[0020] The air-sending device 109A is configured to
send airto the firstheat exchanger 103A1 and the second
heat exchanger 103A2. The accumulator 104A is dis-
posed between the four-way valve 102A and the com-
pressor 101A, and configured to accumulate excess re-
frigerant. The accumulator 104A is, for example, a con-
tainer that accumulates excess refrigerant.

[0021] The first valve 107A1, the second valve 107A2,
the third valve 108A1, and the fourth valve 108A2 each
are, for example, a solenoid valve, whose opening de-
gree is regulated to control the flow rate of refrigerant in
the refrigerant circuit. The first valve 107A1 is disposed
to a flow passage between the compressor 101Aand the
first heat exchanger 103A1. The second valve 107A2 is
disposed to a flow passage between the compressor
101A and the second heat exchanger 103A2. The third
valve 108A1 is disposed to a flow passage between a
heat exchanger 201 and the first heat exchanger 103A1.
The fourth valve 108A2 is disposed to a flow passage
between the heat exchanger 201 and the second heat
exchanger 103A2.

[0022] The first temperature sensor 110A1 is, for ex-
ample, a thermistor, and is configured to detect the tem-
perature of refrigerant flowing through the first heat ex-
changer 103A1. The first temperature sensor 110A1 is,
for example, attached to the first heat exchanger 103A1.
The first temperature sensor 110A1 is disposed between
the first heat exchanger 103A1 and the four-way valve
102A to detect the refrigerant temperature on the refrig-
erant outlet side during the cooling operation or the de-
frosting operation, and to also detect the refrigerant tem-
perature on the refrigerant inlet side during the heating
operation. Therefore, a determination of whether the
heat-source-side unit 100A is either in the defrosting op-
eration or the heating operation can be made in accord-
ance with the result of detection by the first temperature
sensor 110A1.

[0023] Like the first temperature sensor 110A1, the
second temperature sensor 110A2 is, for example, a
thermistor, and is configured to detect the temperature
of refrigerant flowing through the second heat exchanger
103A2. The second temperature sensor 110A2 is, for
example, attached to the second heat exchanger 103A2.
The second temperature sensor 110A2 is disposed be-
tween the second heat exchanger 103A2 and the four-
way valve 102A to detect the refrigerant temperature on
the refrigerant outlet side during the cooling operation or
the defrosting operation, and to also detect the refrigerant
temperature on the refrigerant inlet side during the heat-
ing operation. Therefore, a determination of whether the
heat-source-side unit 100A is either in the defrosting op-
eration or the heating operation can be made in accord-
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ance with the result of detection by the second temper-
ature sensor 110A2.

[0024] The heat-source-side unit 100Bincludes acom-
pressor 101B, a four-way valve 102B, a first heat ex-
changer 103B1, a second heat exchanger 103B2, an ac-
cumulator 104B, a first valve 107B1, a second valve
107B2, a third valve 108B1, a fourth valve 108B2, an air-
sending device 109B, a first temperature sensor 110B1,
and a second temperature sensor 110B2, which are con-
tained in a body case 120B.

[0025] Forexample, the compressor 101B of the heat-
source-side unit 100B corresponds to the compressor
101A of the heat-source-side unit 100A. Also, the four-
way valve 102B, the first heat exchanger 103B1, the sec-
ond heat exchanger 103B2, the accumulator 104B, the
first valve 107B1, the second valve 107B2, the third valve
108B1, the fourth valve 108B2, the air-sending device
109B, the first temperature sensor 110B1, and the sec-
ond temperature sensor 110B2 correspond to those de-
noted by the same numbers in the heat-source-side unit
100A.

[0026] The detailed description of the heat-source-side
unit 100B will be omitted here, as the heat-source-side
unit 100B has the same configuration as the heat-source-
side unit 100A.

[0027] The heat-source-side unit 100A and the heat-
source-side unit 100B may be disposed in the same
housing.

[0028] The load-side unit 200 includes the heat ex-
changer 201, an expansion unit 202, and an air-sending
device 203, which are contained in a housing 204. The
heat exchanger 201 and the expansion unit 202 are con-
nected in series. The heat exchanger 201 is configured
to exchange heat between the ambient air and the refrig-
erant flowing in the heat exchanger 201. For example,
the heat exchanger 201 functions as the evaporator, and
evaporates and gasifies the refrigerant. Alternatively, the
heat exchanger 201 functions as the radiator (condens-
er), and condenses and liquefies the refrigerant.

[0029] The expansion unit 202 functions as a pressure
reducing valve or an expansion valve, and is configured
to reduce the pressure of the refrigerant to expand the
refrigerant. The expansion unit 202 is, for example, an
electronic expansion valve having a variably controllable
opening degree and capable of precisely controlling the
flow rate by regulating the opening degree. Alternatively,
the expansion unit 202 may be an inexpensive refrigerant
flow control unit, such as a capillary tube.

[0030] Fig. 2is a schematic view of an arrangement of
main components of the air-conditioning apparatus 1 il-
lustrated in Fig. 1. As described above, the heat-source-
side unit 100A and the heat-source-side unit 100B have
the same configuration. To facilitate understanding of the
present invention, only the heat-source-side unit 100A
will be described and the description of the heat-source-
side unit 100B will be omitted in the following description.
[0031] As illustrated in Fig. 2, the body case 120A in-
cludes a housing 140A, an outlet-side hood 141A, and
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an inlet-side hood 142A. The housing 140A contains the
first heat exchanger 103A1 and the second heat ex-
changer 103A2. The first heat exchanger 103A1 and the
second heat exchanger 103A2 are disposed, for exam-
ple, on the front side of the housing 140A (on the left side
in the drawing). The first heat exchanger 103A1 is dis-
posed above the second heat exchanger 103A2. The
housing 140A is open on the front side thereof, so that
outside air can be taken into the housing 140A.

[0032] Theinlet-side hood 142Ais mounted to the front
side of the housing 140A. The inlet-side hood 142A pro-
trudes from the front of the housing 140A to prevent rain,
snow, or wind, etc. from entering through the front open-
ing of the body case 120A. The inlet-side hood 142A is
open on the lower side to form an air inlet 121 A. The air
inlet 121 A is preferably formed below the first heat ex-
changer 103A1 and the second heat exchanger 103A2.
[0033] The housing 140A is open on the upper side
thereof (on the upper side in the drawing), where the air-
sending device 109A is provided. The air-sending device
109A may be disposed atany desired location in the body
case 120A, butis preferably disposed above the first heat
exchanger 103A1 and the second heat exchanger
103A2. The air-sending device 109A is driven by a drive
control unit which is not shown. The air-sending device
109A is driven for the cooling operation and the heating
operation, and stopped for the defrosting operation.
[0034] The outlet-side hood 141A is mounted to the
upper side of the housing 140A. The outlet-side hood
141Acovers the upper side of the housing 140A and the
air-sending device 109A to prevent rain, snow, or wind,
etc. from entering through the upper opening of the body
case 120A. The outlet-side hood 141 A has an air outlet
122A on the front side thereof (on the left side in the
drawing). The air outlet 122A preferably protrudes on the
upper side thereof. The air outlet 122A is formed above
the air inlet 121A, the first heat exchanger 103A1, the
second heat exchanger 103A2, and the air-sending de-
vice 109A.

[0035] A movabledamper 143Athatperformsanopen-
ing and closing operation is disposed above the first heat
exchanger 103A1 and the second heat exchanger
103A2. The movable damper 143A opens and closes the
air passage between the air inlet 121Aand the air outlet
122A. In Embodiment 1, the movable damper 143A is
disposed to the air outlet 122A. The movable damper
143A is driven, for example, by a drive control unit which
is not shown, and opens and closes the air outlet 122A.
Opening and closing the movable damper 143A opens
and closes the air passage between the air inlet 121 A
and the air outlet 122A.

[0036] The movable damper 143A is driven, for exam-
ple, by the drive control unit which is not shown, and is
opened for the cooling operation and the heating opera-
tion and closed for the defrosting operation. If the air-
sending device 109A is driven while the movable damper
143A is in the open state, the outside air is taken in
throughthe airinlet 121A. The outside airtakenin through
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the airinlet 121 A passes through the first heat exchanger
103A1 and the second heat exchanger 103A2 and is
blown out through the air outlet 122A.

[0037] Next, the operation of the air-conditioning ap-
paratus 1 during the heating operation will be described.
In the following description, "high pressure" or "low pres-
sure" is a relative term indicating the level of pressure in
the refrigerant circuit. The same applies to temperature,
that is, "high temperature" or "low temperature" is a rel-
ative term indicating the level of temperature in the re-
frigerant circuit.

[0038] High-temperature and high-pressure gas refrig-
erant pressurized by the compressors 101A and 101B
of the heat-source-side units 100A and 100B passes
through the four-way valve 102A and flows into the head-
er 132. The refrigerant pressurized by the compressor
101A and the refrigerant pressurized by the compressor
101Bjoin together at the header 132 to flow into the load-
side unit 200.

[0039] The refrigerant flowing into the load-side unit
200 passes through the heat exchanger 201 to exchange
heat with the ambient air, and is condensed. The pres-
sure of the refrigerant flowing into the heat exchanger
201 of the load-side unit 200 is regulated by the expan-
sion unit 202. After passing through the heat exchanger
201, liquid or two-phase gas-liquid refrigerant under in-
termediate pressure is split into streams by the header
134 to flow into the heat-source-side unit 100A and the
heat-source-side unit 100B.

[0040] After flowing into the heat-source-side units
100A and 100B, the streams of refrigerant pass through
the respective first heat exchangers 103A1 and 103B1
and the respective second heat exchangers 103A2 and
103B2 to exchange heat with the ambient air, thereby
evaporating into streams of gas refrigerant. The streams
of gas refrigerant pass through the respective four-way
valves 102A and 102B and the respective accumulators
104Aand 104B, and are suctioned into the respective
compressors 101A and 101B. The streams of refrigerant
suctioned into the compressors 101A and 101B are pres-
surized again and discharged.

[0041] Next, the operation of the air-conditioning ap-
paratus 1 during the defrosting operation will be de-
scribed. The following description deals with an example
where the heat-source-side unit 100A performs the de-
frosting operation. In this case, the heat-source-side unit
100B performs the heating operation. Alternatively, the
heat-source-side unit 100B may perform the defrosting
operation and the heat-source-side unit 100A may per-
form the heating operation. Thus, one of the heat-source-
side unit 100A and the heat-source-side unit 100B per-
forms the defrosting operation and the other of the heat-
source-side unit 100A and the heat-source-side unit
100B performs the heating operation, whereby the de-
frosting operation can be performed while the heating
operation is being performed.

[0042] When the heat-source-side unit 100A performs
the defrosting operation, the first valve 107A1 and the

10

15

20

25

30

35

40

45

50

55

second valve 107A2 are opened and the third valve
108A1 and the fourth valve 108A2 are closed. This allows
part of high-temperature refrigerant discharged from the
compressor 101A to pass through the first valve 107A1
and the second valve 107A2 and flow into the first heat
exchanger 103A1 and the second heat exchanger
103A2. The remaining high-temperature refrigerant dis-
charged from the compressor 101A and not flowing into
the first heat exchanger 103A1 and the second heat ex-
changer 103A2 flows into the heat exchanger 201 of the
load-side unit 200.

[0043] Afterthe high-temperature refrigerant flows into
the first heat exchanger 103A1 and the second heat ex-
changer 103A2, a heat exchange takes place between
high-temperature gas refrigerant and frost on the first
heat exchanger 103A1 and the second heat exchanger
103A2. Specifically, the frost on the first heat exchanger
103A1 and the second heat exchanger 103A2 receives
heat from the high-temperature gas refrigerant. This
causes the frost on the first heat exchanger 103A1 and
the second heat exchanger 103A2 to melt and flow down.
At this point, the third valve 108A1 and the fourth valve
108A2 are in a closed state as described above. There-
fore, low-temperature refrigerant from the liquid pipe 106
does not flow into the first heat exchanger 103A1 and
the second heat exchanger 103A2.

[0044] During the defrosting operation in the heat-
source-side unit 100A, the heat-source-side unit 100B
performs the heating operation. That is, high-tempera-
ture and high-pressure gas refrigerant pressurized by the
compressor 101B passes through the gas pipe 105 and
flows into the heat exchanger 201 of the load-side unit
200. After passing through the heat exchanger 201, liquid
or two-phase gas-liquid refrigerant under intermediate
pressure passes through the liquid pipe 106, further
passes through the first heat exchanger 103B1 and the
second heat exchanger 103B2 of the heat-source-side
unit 100B, and turns into gas refrigerant. The gas refrig-
erantis suctioned into the compressor 101A again, pres-
surized, and discharged.

[0045] As described above, in the air-conditioning ap-
paratus 1 according to Embodiment 1, in the heat-source-
side unit 100A that performs the defrosting operation, the
movable damper 143A disposed to the air passage be-
tween the air inlet 121Aand the air outlet 122A is closed.
For example, the first valve 107A1, the second valve
107A2, the third valve 108A1, and the fourth valve 108A2
of the heat-source-side unit 100A are switched such that
the defrosting operation is performed at predetermined
intervals. In this case, for example, the drive control unit
for the movable damper 143A closes the movable damp-
er 143A in accordance with the results of detection by
the first temperature sensor 110A1 and the second tem-
perature sensor 110A2.

[0046] In Embodiment 1, since the movable damper
143Ais in a closed state during the defrosting operation,
there is no airflow from the air inlet 121 A through the
heat exchangers 103A1 and 103A2 toward the air outlet
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122A in the heat-source-side unit 100A that performs the
defrosting operation. Also, since the air outlet 122A dis-
posed above the heat exchangers 103A1 and 103A2 is
closed, air that rises by being heated by the heat ex-
changers 103A1, 103A2 and the like in the body case
120A does not escape to the outside of the body case
120A. Additionally, since the air inlet 121 A is formed
below the heat exchangers 103A1 and 103A2, cold air
outside the body case 120A does not easily enter the
body case 120A. Therefore, in the heat-source-side unit
100A according to Embodiment 1, warm air is stored in
the body case 120A. As a result, in Embodiment 1, it is
possible to raise the ambient temperature of the heat
exchangers 103A1 and 103A2 that perform the defrost-
ing, and to carry out the defrosting operation in a suitable
manner.

[0047] Also, in Embodiment 1, the air-sending device
109A s notin operation in the heat-source-side unit 100A
that performs the defrosting operation. For example, the
first valve 107A1, the second valve 107A2, the third valve
108A1, and the fourth valve 108A2 of the heat-source-
side unit 100A are switched such that the defrosting op-
eration is performed at predetermined intervals. In this
case, for example, the drive control unit for the air-send-
ing device 109A stops the air-sending device 109A in
accordance with the results of detection by the first tem-
perature sensor 110A1 and the second temperature sen-
sor 110A2.

[0048] In Embodiment 1, since the air-sending device
109A is not in operation during the defrosting operation,
the airflow in the body case 120A is reduced in the heat-
source-side unit 100A that performs the defrosting oper-
ation. This reduces the heat exchange between air in the
body case 120A and the heat exchangers 103A1 and
103A2. Thus, Embodiment 1 allows the heat exchange
to be suitably performed between the refrigerant flowing
through the heat exchangers 103A1 and 103A2 and the
frost on the heat exchangers 103A1 and 103A2.

[0049] Also, since the air-sending device 109A is dis-
posed above the heat exchangers 103A1 and 103A2, air
warmed by the heat exchangers 103A1 and 103A2 does
not easily escape upward. Thus, since the space inside
the body case 120A is suitably warmed, the heat-source-
side unit 100A according to Embodiment 1 can perform
the defrosting operation in a suitable manner.

[0050] In the defrosting operation, for example, as il-
lustratedin Fig. 2, the opening degree of the second valve
107A2is preferably made larger than the opening degree
of the first valve 107A1 to make the resistance value of
the second valve 107A2 smaller than the resistance val-
ue of the first valve 107A1. By thus adjusting the first
valve 107A1 and the second valve 107A2, a larger
amount of high-temperature refrigerant from the com-
pressor 101A flows through the second heat exchanger
103A2 disposed below the first heat exchanger 103A1.
By allowing the larger amount of high-temperature refrig-
erant to flow through the second heat exchanger 103A2
than through the firstheat exchanger 103A1, itis possible
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to accelerate defrosting in the second heat exchanger
103A2 having a lower ambient temperature than the first
heat exchanger 103A1 disposed above the second heat
exchanger 103A2. The time required for the defrosting
operation can thus be shortened.

[0051] The present invention is not limited to Embod-
iment 1 described above, and can be variously modified
within the scope of the present invention as defined by
the appended claims.

[0052] For example, although the air outlet 122A is
formed above the air inlet 121A in Embodiment 1, the air
inlet may be formed above the air outlet. Even in this
case, in the defrosting operation, the movable damper
disposed above the heat exchangers is closed to close
the air passage between the air inlet and the air outlet,
whereby warm air can be stored in the body case. Thus,
the defrosting operation can be performed in a suitable
manner.

Reference Signs List

[0053] 1: air-conditioning apparatus, 100A: heat-
source-side unit, 100B: heat-source-side unit, 101A:
compressor, 101B: compressor, 102A: four-way valve,
102B: four-way valve, 103A1: first heat exchanger,
103A2: second heat exchanger, 103B1: first heat ex-
changer, 103B2: second heat exchanger, 104A: accu-
mulator, 104B: accumulator, 105: gas pipe, 106: liquid
pipe, 107A1: first valve, 107A2: second valve, 107B1:
first valve, 107B2: second valve, 108A1: third valve,
108A2: fourth valve, 108B1: third valve, 108B2: fourth
valve, 109A: air-sending device, 109B: air-sending de-
vice, 110A1: first temperature sensor, 110A2: second
temperature sensor, 110B1: first temperature sensor,
110B2: second temperature sensor, 120A: body case,
120B: body case, 121 A: air inlet, 121B: air inlet, 122A:
air outlet, 122B: air outlet, 132: header, 134: header,
140A: housing, 140B: housing, 141A: outlet-side hood,
141B: outlet-side hood, 142A: inlet-side hood, 142B: in-
let-side hood, 143A: movable damper, 143B: movable
damper, 200: load-side unit, 201: heat exchanger, 202:
expansion unit, 203: air-sending device, 204: housing

Claims
1. A heat-source-side unit (100A) comprising:

a body case (120A) having an air inlet (121A)
and an air outlet (122A);

a heatexchanger (103A1) contained in the body
case (120A) and disposed to an air passage be-
tween the air inlet (121A) and the air outlet
(122A); and

a damper (143A) disposed above the heat ex-
changer (103A1) and configured to open and
close the air passage.

wherein the damper (143A) is closed in a de-
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frosting operation that removes frost on the heat
exchanger (103A1),

further comprising an air-sending device (109A)
configured to generate an airflow such that air
outside the body case (120A) is taken in through
the airinlet (121A), passed through the heat ex-
changer (103A1), and blown out through the air
outlet (122A),

wherein the air-sending device (109A) is
stopped in the defrosting operation. character-
ized in that the air-sending device (109A) is dis-
posed between the heat exchanger (103A1)and
the damper (143A).

The heat-source-side unit (100A) of claim 1, wherein
the air outlet (122A) is formed above the air inlet
(121A) and the heat exchanger (103A1).

The heat-source-side unit (100A) of claim 1 or 2,
wherein the air inlet (121A) is formed below the heat
exchanger (103A1).

The heat-source-side unit (100A) of any one of
claims 1 to 3, wherein the body case (120A) includes
an outlet-side hood (141A) configured to cover an
upper part of the body case (120A); and

the air outlet (122A) is formed on a side of the outlet-
side hood (141A).

The heat-source-side unit of any one of claims 1 to
4, wherein the damper (143A) is disposed to the air
outlet (122A).

The heat-source-side unit (100A) of any one of
claims 1 to 5, wherein the body case (120A) includes
aninlet-side hood (142A) protruding from a side face
of the body case (120A); and

the air inlet (121 A) is formed in an opening on a
lower side of the inlet-side hood (142A).

The heat-source-side unit (100A) of any one of
claims 1 to 6, wherein the heat exchanger (103A1)
includes a plurality of heat exchangers (103A1,
103A2) vertically arranged;

avalve (107A1,107A2,107B1, 107B2) is connected
to each of the plurality of heat exchangers (103A1,
103A2), the valve being configured to regulate a flow
rate of refrigerant discharged from a compressor
(101A) and flowing into each of the plurality of heat
exchangers (103A1, 103A2); and

in the defrosting operation, the valve (107A1, 107A2,
107B1, 107B2) is adjusted to allow more refrigerant
discharged from the compressor (101A) to flow into
a second heat exchanger (103A2) of the plurality of
heat exchangers (103A1, 103A2) than into a first
heat exchanger (103A1) of the plurality of heat ex-
changers (103A1, 103A2), the second heat ex-
changer (103A2) being disposed below the first heat
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exchanger (103A1).

8. An air-conditioning apparatus (1) comprising a plu-

rality of heat-source-side units of any one of claims
1to7.

Patentanspriiche

Warmequellenseitige Einheit (100A), umfassend:

ein Korpergehause (120A), aufweisend einen
Lufteinlass (121A) und einen Luftauslass
(122A);

einen Warmetauscher (103A1), der in dem Kor-
pergehause (120A) enthalten ist und an einem
Luftdurchlass zwischen dem Lufteinlass (121A)
und dem Luftauslass (122A) angeordnetist, und
eine Klappe (143A), die oberhalb des Warme-
tauschers (103A1) angeordnet und eingerichtet
ist, den Luftdurchlass zu 6ffnen und zu schlie-
Ren,

wobei die Klappe (143A) in einem Entfrostungs-
betrieb, der Frost auf dem Warmetauscher
(103A1) entfernt, geschlossen ist

ferner umfassend eine Luftsendeeinrichtung
(109A), die eingerichtet ist, einen Luftstrom zu
erzeugen, so dass Luft auRerhalb des Koérper-
gehauses (120A) durch den Lufteinlass (121A)
aufgenommen wird, durch den Warmetauscher
(103A1) geleitet wird und durch den Luftauslass
(122A) ausgeblasen wird,

wobei die Luftsendeeinrichtung (109A) im Ent-
frostungsbetrieb gestoppt wird, dadurch ge-
kennzeichnet, dass

die Luftsendeeinrichtung (109A) zwischen dem
Warmetauscher (103A1) und der Klappe (143A)
angeordnet ist.

Warmequellenseitige Einheit (100A) nach Anspruch
1, wobei der Luftauslass (122A) oberhalb des Luft-
einlasses (121A)und des Warmetau schers (103A1)
ausgebildet ist.

Warmequellenseitige Einheit (100A) nach Anspruch
1 oder 2, wobei der Lufteinlass (121A) unterhalb des
Warmetauschers (103A1) ausgebildet ist.

Warmequellenseitige Einheit (100A) nach einem der
Anspriche 1bis 3, wobei das Kérpergehause (120A)
eine auslassseitige Haube (141A) aufweist, die ein-
gerichtet ist, einen oberen Teil des Kérpergehauses
(120A) zu bedecken; und

der Luftauslass (122A) auf einer Seite der auslass-
seitigen Haube (141A) ausgebildet ist.

Warmequellenseitige Einheit nach einem der An-
spriiche 1 bis 4, wobei die Klappe (143A) zum Luft-
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auslass (122A) angeordnet ist.

Warmequellenseitige Einheit (100A) nach einem der
Anspriche 1 bis 5, wobeidas Kérpergehause (120A)
eine einlassseitige Haube (142A) aufweist, die von
einer Seitenflache des Korpergehauses (120A) vor-
steht; und

der Lufteinlass (121A) in einer Offnung auf einer un-
teren Seite der einlassseitigen Haube (142A) aus-
gebildet ist.

Warmequellenseitige Einheit (100A) nach einem der
Anspriche 1 bis 6, wobei der Warmetauscher
(103A1) eine Vielzahl von vertikal angeord neten
Warmetauschern (103A1, 103A2) aufweist;

ein Ventil (107A1, 107A2, 107B1, 107B2) mit
jedem der Vielzahl von Warmetauschern
(103A1, 103A2) verbunden ist, wobei das Ventil
eingerichtet ist, eine Stromungsrate von Kalte-
mittel, das von einem Verdichter (101A) abge-
geben wird, zu regulieren und in jeden der Viel-
zahl von Warmetauschern (103A1, 103A2)
stromt; und

bei dem Entfrostungsbetrieb das Ventil (107A1,
107A2, 107B1, 107B2) angepasst wird, um
mehr von dem Verdichter (101A) abgegebenes
Kaltemittel zu ermdglichen in einen zweiten
Warmetauscher (103A2) der Vielzahl von War-
metauschern (103A1,103A2)als ineinen ersten
Warmetauscher (103A1) der Vielzahl von War-
metauschern (103A1, 103A2) zu strémen, wo-
bei der zweite Warmetauscher (103A2) unter-
halb des ersten Warmetauschers (103A1) an-
geordnet ist.

8. Klimaanlage (1), umfassend eine Vielzahl von war-

mequellenseitigen Einheiten nach einem der An-
spriiche 1 bis 7.

Revendications

Unité du cbté source de chaleur (100A) comprenant :

une enveloppe de corps (120A) présentant une
entrée d’air (121A) et une sortie d’air (122A) ;
un échangeur de chaleur (103A1) contenu dans
I'enveloppe de corps (120A) et disposé au ni-
veau d’'un passage dair entre I'entrée d’air
(121A) et la sortie d’'air (122A); et

un registre (143A) disposé au-dessus de
I'échangeur de chaleur (103A1) et configuré
pour ouvrir et fermer le passage d’air,

ou le registre (143A) est fermé dans un fonction-
nement en dégivrage qui élimine le gel sur
I'échangeur de chaleur (103A1),

comprenant en outre un dispositif d’envoi d’air

10

15

20

25

30

35

40

45

50

55

(109A) configuré pour générer un flux d’air de
telle sorte que I'air a I'extérieur de I'enveloppe
de corps (120A) pénétre dans l'entrée d’air
(121A), passe a travers I'échangeur de chaleur
(103A1), et soit soufflé par la sortie d’air (122A),
ou le dispositif d’envoi d’air (109A) est arrété au
cours du fonctionnement en dégivrage,
caractérisé en ce que

le dispositif d’envoi d’air (109A) est disposé en-
tre 'échangeur de chaleur (103A1) et le registre
(143A).

Unité du cbté source de chaleur (100A) selon la re-
vendication 1, ou la sortie d’air (122A) est formée
au-dessus de I'entrée d’air (121A) et de I'échangeur
de chaleur (103A1).

Unité du cbté source de chaleur (100A) selon la re-
vendication 1ou 2, oul’entrée d’air (121A) estformée
sous I'échangeur de chaleur (103A1).

Unité du c6té source de chaleur (100A) selon l'une
quelconque des revendications 1 a 3, ou I'enveloppe
de corps (120A) comprend un capot du cbté sortie
(141A) configuré pour couvrir la partie supérieure de
I'enveloppe de corps (120A) ; et

la sortie d’air (122A) est formée sur un cbté du capot
du coté sortie (141A).

Unité du c6té source de chaleur selon I'une quelcon-
que des revendications 1 a 4, ou le registre (143A)
est disposé au niveau de la sortie d’'air (122A).

Unité du c6té source de chaleur (100A) selon l'une
quelconque des revendications 1a 5, ou I'enveloppe
de corps (120A) comprend un capot du cété entrée
(142A) qui fait saillie a partir d’'une face latérale de
I'enveloppe de corps (120A) ; et

I'entrée d’air (121A) est formée dans une ouverture
sur un c6té inférieur du capot du coté entrée (142A).

Unité du c6té source de chaleur (100A) selon l'une
quelconque des revendications 1 a 6, oul’échangeur
de chaleur (103A1) comprend une pluralité d’échan-
geurs de chaleur (103A1, 103A2) agencés
verticalement ;

une soupape (107A1, 107A2, 107B1, 107B2) est
connectée au niveau de chacun de la pluralité
d’échangeurs de chaleur (103A1, 103A2), la soupa-
pe étant configurée pour réguler le débit d’un fluide
frigorigéne évacué d’'un compresseur (101A), et qui
circule dans chacun de la pluralité d’échangeurs de
chaleur (103A1, 103A2) ; et

dans le fonctionnement en dégivrage, la soupape
(107A1, 107A2, 107B1, 107B2) est réglée afin de
permettre au fluide frigorigéne évacué du compres-
seur (101A), de circuler davantage dans un deuxié-
me échangeur de chaleur (103A2) de la pluralité
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d’échangeurs de chaleur (103A1, 103A2), que dans
un premier échangeur de chaleur (103A1) de la plu-
ralit¢ d’échangeurs de chaleur (103A1, 103A2), le
deuxiéme échangeur de chaleur (103A2) étant dis-
posé en dessous du premier échangeur de chaleur
(103A1).

Appareil de climatisation (1) comprenant une plura-
lité d’'unités du cbté source de chaleur selon 'une
quelconque des revendications 1 a 7.
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FIG. 2

4

100A (100B)
143A(143B)
141A (141B)
120A (120B)
e 1094 (109B) M\/
1224 (122B) /\/
140A (140B)

Y

142A (142B)
103A1 (103B1) ~—F ||

102A (102B)

105 W/
¢/

A~
4

1 — 101A(101B)

107A1 (107B1) ~—__

108A1 (108B1)

201

103A2 (103B2) ~—p |

134
107A2 (107B2) S /1\36
1h Vi
Brerocsasssesunn w
? 108A2 (108B2)
121A(121B)

1"



EP 3 106 768 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 JP H09318206 B [0005] * WO 2013038438 A1 [0005]

12



	bibliography
	description
	claims
	drawings
	cited references

