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Description

Technical Field

[0001] The present disclosure relates to a refrigeration
cycle apparatus that sprinkles water on a condenser.

Background Art

[0002] A refrigeration cycle apparatus has been known
as sprinkling water on a condenser included in an outdoor
unit when the outside air temperature is high, and using
heat of water vaporization to cool the condenser, thereby
to improve the refrigerant condensation capacity. For
example, Patent Literature 1 discloses a spray device
including a plurality of spray nozzles provided to sprinkle
water on a heat exchanger having plate fins. In Patent
Literature 1, the plurality of spray nozzles are disposed in
front of the heat exchanger to spray a mist of water on the
heat exchanger during cooling operation during which
the heat exchanger serves as a condenser.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Publica-
tion No. 5880019

Summary of Invention

Technical Problem

[0004] In a case where the condenser is a heat ex-
changer having corrugated fins, sprinkled water tends to
accumulate in valleys of wavy corrugated fins, and the
condenser is more likely to hold the water, compared to a
heat exchanger having plate fins. When the amount of
water held in the condenser increases, resulting in a
resistance against airflow, then performance of the con-
denser may degrade.
[0005] The present disclosure has been made to over-
come the above problems, and it is an object of the
present disclosure to provide a refrigeration cycle appa-
ratus that can prevent a condenser from performance
degradation caused due to sprinkling of water. Solution to
Problem
[0006] A refrigeration cycle apparatus according to an
embodiment of the present disclosure includes: a con-
denser having corrugated fins; and a water supply device
configured to sprinkle water on the condenser, wherein
the water supply device sprinkles water with a drop
diameter of 160 µm or smaller.

Advantageous Effects of Invention

[0007] In the refrigeration cycle apparatus of the em-
bodiment of the present disclosure, the water supply

device sprinkles water with a drop diameter of 160 µm
or smaller on a condenser having corrugated fins, so that
it is possible to prevent an increase in the amount of water
held in the condenser, and prevent the condenser from
performance degradation.

Brief Description of Drawings

[0008]

[Fig. 1] Fig. 1 is a schematic configuration diagram of
a refrigeration cycle apparatus according to Embo-
diment 1.
[Fig. 2] Fig. 2 is a schematic configuration diagram of
an outdoor heat exchanger according to Embodi-
ment 1.
[Fig. 3] Fig. 3 is a schematic configuration diagram of
a water supply device of the refrigeration cycle ap-
paratus according to Embodiment 1.
[Fig. 4] Fig. 4 is a graph illustrating the relationship
between the water sprinkling amount per unit area
for a heat exchanger having corrugated fins to each
drop diameter, and the COP improvement rate.
[Fig. 5] Fig. 5 is a side view of a heat source unit of the
refrigeration cycle apparatus according to Embodi-
ment 2.
[Fig. 6] Fig. 6 illustrates a temperature distribution in
an outdoor heat exchanger according to Embodi-
ment 2 when the outdoor heat exchanger serves as a
condenser.
[Fig. 7] Fig. 7 is a schematic configuration diagram of
the water supply device of the refrigeration cycle
apparatus according to Embodiment 2.
[Fig. 8] Fig. 8 is an explanatory diagram describing
the installation angle of a third nozzle on a third pipe
according to Embodiment 2.
[Fig. 9] Fig. 9 is an explanatory diagram describing
the installation angle of a first nozzle on a first pipe
and a second nozzle on a second pipe according to
Embodiment 2.
[Fig. 10] Fig. 10 is an explanatory diagram describing
the installation angle of a first nozzle on the first pipe
and a second nozzle on the second pipe according to
Embodiment 2.
[Fig. 11] Fig. 11 is an explanatory diagram describing
the installation angle of a first nozzle on the first pipe
and a second nozzle on the second pipe according to
Embodiment 2.
[Fig. 12] Fig. 12 illustrates an example of the arrange-
ment of heat source units connected together.
[Fig. 13] Fig. 13 is a schematic configuration diagram
of water supply devices according to Embodiment 3.

Description of Embodiments

[0009] Hereinafter, embodiments will be described
with reference to the drawings. Note that in the drawings
below, the same reference signs denote the same or

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 502 506 A1 4

equivalent components, which are common throughout
the entire specification. Further, the forms of the consti-
tuent elements described throughout the entire specifi-
cation are merely examples, and do not intend to limit the
constituent elements to the forms described in the spe-
cification. Furthermore, the relationship of sizes of the
components in the drawings described below may differ
from that of actual ones.

Embodiment 1

(Configuration of refrigeration cycle apparatus)

[0010] Fig. 1 is a schematic configuration diagram of a
refrigeration cycle apparatus 100 according to Embodi-
ment 1. The refrigeration cycle apparatus 100 in the
present Embodiment 1 is a heat pump chiller that condi-
tions air by using chilled or heated water. As illustrated in
Fig. 1, the refrigeration cycle apparatus 100 includes a
heat source unit 1, indoor units 2, and a controller 3. The
heat source unit 1 in the present embodiment has four
systems of refrigerant circuits. Two systems of refrigerant
circuits of them are grouped together to share a single
unit of water heat exchanger 60. The heat source unit 1 in
the present embodiment has two groups, each of which is
made up of two systems of refrigerant circuits. Two units
of water heat exchangers 60 are connected in series by
pipes to cool or heat water that is a heat medium in two
stages.
[0011] As illustrated in Fig. 1, each system of refriger-
ant circuit in the heat source unit 1 in the present embodi-
ment is formed by connecting a compressor 11, a four-
way valve 12, an outdoor heat exchanger 13, an expan-
sion valve 14, the water heat exchanger 60, and an
accumulator 15 by pipes. Examples of the refrigerant
to be used include a single-component refrigerant such
as R‑22 or R‑134a, a near-azeotropic refrigerant mixture
such as R‑410A or R404A, and a non-azeotropic refrig-
erant mixture such as R‑407C. Examples of the refriger-
ant to be used further include a relatively-low global
warming coefficient refrigerant containing a double bond
in its chemical formula, such as CF3CF=CH2, a mixture
containing the relatively-low global warming coefficient
refrigerant, and a natural refrigerant such as CO2 or
propane.
[0012] The compressor 11 compresses suctioned re-
frigerant and discharges the compressed refrigerant.The
compressor 11 is driven through a compressor inverter
drive device (not illustrated) or other devices. Based on
an instruction from the controller 3, the driving frequency
of the compressor 11 is optionally changed, and thereby
the capacity of the compressor 11 that is the amount of
refrigerant to be fed per unit time can be accordingly
changed.
[0013] The four-way valve 12 serving as a flow switch-
ing device switches between flow directions of refrigerant
depending on the operating mode based on the instruc-
tion from the controller 3. For example, during cooling

operation, the four-way valve 12 changes the flow of
refrigerant to such a flow direction that high-temperature
high-pressure refrigerant discharged from the compres-
sor 11 flows into the outdoor heat exchanger 13. During
heating operation, the four-way valve 12 changes the
flow of refrigerant to such a flow direction that high-
temperature high-pressure refrigerant discharged from
the compressor 11 flows into the water heat exchanger
60.
[0014] The outdoor heat exchanger 13 allows refriger-
ant to exchange heat with outside air. The outdoor heat
exchanger 13 serves as an evaporator during water-
heating operation (heating operation), and allows low-
pressure refrigerant entering from the expansion valve
14 to exchange heat with air to evaporate and gasify the
refrigerant. The outdoor heat exchanger 13 also serves
as a condenser during water-cooling operation (cooling
operation), and allows high-pressure refrigerant entering
from the compressor 11 to exchange heat with air to
condense and liquefy the refrigerant.
[0015] A water supply device 5 is attached to the out-
door heat exchanger 13. The water supply device 5
sprinkles water on the outdoor heat exchanger 13 when
the outdoor heat exchanger 13 serves as a condenser.
The outdoor heat exchanger 13 and the water supply
device 5 will be described later in detail.
[0016] The outdoor fan 16 delivers air to the outdoor
heat exchanger 13 to help exchange heat between re-
frigerant and the air. The outdoor fan 16 is driven through
a fan inverter drive device (not illustrated) or other de-
vices. Based on an instruction from the controller 3, the
driving frequency is optionally changed, and thereby the
airflow volume of the outdoor fan 16 can be accordingly
changed. While in Fig. 1, the outdoor fan 16 is provided in
one-to-one correspondence with the outdoor heat ex-
changer 13, the outdoor heat exchanger 13 and the
outdoor fan 16 are not particularly limited to this relation-
ship.
[0017] The water heat exchanger 60 that is a heat
medium heat exchanger allows water that is a heat
medium to exchange heat with refrigerant. The water
heat exchanger 60 serves as a flow passage for two
systems of refrigerant circuits, and also serves as a flow
passage for a heat medium circulation circuit. Therefore,
the water heat exchanger 60 is a constituent device of the
refrigerant circuit, while being a constituent device of the
heat medium circulation circuit. For example, the water
heat exchanger 60 serves as a condenser during heating
operation, and allows refrigerant entering from the com-
pressor 11 to exchange heat with water to condense and
liquefy the refrigerant or to condense the refrigerant into a
two-phase gas-liquid state, thus to heat the water. In
contrast, the water heat exchanger 60 serves as an
evaporator during cooling operation, and allows refriger-
ant entering from the expansion valve 14 to exchange
heat with water to evaporate and gasify the refrigerant,
thus to cool the water.
[0018] The expansion valve 14 that is an expansion
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device changes, for example, its opening degree to reg-
ulate the pressure of refrigerant that passes through the
water heat exchanger 60. The expansion valve 14 in the
present embodiment is an electronic expansion valve
configured to change its opening degree based on an
instruction from the controller 3. However, this is not a
limitation. For example, the expansion valve 14 may be a
thermostatic expansion valve configured to change its
opening degree based on the temperature of refrigerant.
[0019] The accumulator 15 is provided on the suction
side of each compressor 11 to reserve surplus refrigerant
in the refrigerant circuit.
[0020] A pump 80 is one of the constituent devices of
the heat medium circulation circuit. In the heat medium
circulation circuit, the pump 80 suctions water and ap-
plies a pressure to the water to feed and circulate the
water. Based on an instruction from the controller 3, a
pump inverter drive device (not illustrated) optionally
changes the driving frequency of the pump 80, and thus
can change the capacity of the pump 80.
[0021] The indoor unit 2 delivers conditioned air to an
indoor space to be air-conditioned. As illustrated in Fig. 1,
each of the indoor units 2 in the present embodiment
includes an indoor heat exchanger 21, an indoor flow-
rate regulation device 22, and an indoor fan 23. The
indoor heat exchanger 21 and the indoor flow-rate reg-
ulation device 22 are constituent devices of the heat
medium circulation circuit. While Fig. 1 illustrates the
refrigeration cycle apparatus 100 having two indoor units
2, the number of indoor units 2 may be equal to one, or
equal to or larger than three.
[0022] The indoor flow-rate regulation device 22 is
constituted by, for example, a two-way valve whose
opening degree (opening area) is controllable. The in-
door flow-rate regulation device 22 regulates the opening
degree to control the flow rate of water flowing into and
out from the indoor heat exchanger 21. The indoor flow-
rate regulation device 22 regulates the amount of water
that passes through the indoor heat exchanger 21 based
on the temperature of water flowing into the indoor unit 2
and the temperature of water flowing out from the indoor
unit 2, and thus allows the indoor heat exchanger 21 to
exchange heat in response to the heat quantity depend-
ing on an indoor thermal load. In a case where the indoor
heat exchanger 21 does not need to exchange heat with a
thermal load during operation stop, thermostat off, or the
like, the indoor flow-rate regulation device 22 can fully
close the valve to stop water supply to block the water
from flowing into and out from the indoor heat exchanger
21. While in Fig. 1, the indoor flow-rate regulation device
22 is installed in a pipe extending from the water outflow
side of the indoor heat exchanger 21, this is not a limita-
tion. For example, the indoor flow-rate regulation device
22 may be installed on the water inflow side of the indoor
heat exchanger 21.
[0023] The indoor heat exchanger 21 is a fin-and-tube
heat exchanger configured to exchange heat between
water and indoor air in an indoor space supplied from the

indoor fan 23. During cooling operation, water that is
cooler than air passes through heat transfer tubes of
the indoor heat exchanger 21, so that the indoor space
is cooled. In contrast, during heating operation, water that
is warmer than air passes through the heat transfer tubes
of the indoor heat exchanger 21, so that the indoor space
is heated. The indoor fan 23 generates a flow of air to
cause air in the indoor space to pass through the indoor
heat exchanger 21 and return to the indoor space.
[0024] The controller 3 controls operation of the refrig-
eration cycle apparatus 100 in its entirety. The controller 3
is constituted by a computer including a memory config-
ured to store data and programs necessary for controlling
the operation, and a CPU configured to execute the
programs, or is constituted by dedicated hardware such
as ASIC or FPGA or by both the computer and the
dedicated hardware. The controller 3 controls each unit
of the refrigeration cycle apparatus 100 based on infor-
mation detected by a temperature sensor or a pressure
sensor included in the refrigeration cycle apparatus 100,
and based on an instruction from a remote control (not
illustrated). Specifically, the controller 3 controls the driv-
ing frequency of the compressor 11, the rotation speed of
the outdoor fan 16 and the indoor fan 23, switching of the
four-way valve 12, the opening degree of the expansion
valve 14, the driving frequency of the pump 80, the open-
ing degree of the indoor flow-rate regulation device 22,
sprinkling of water from the water supply device 5, and
other operations.
[0025] Note that while the controller 3 is provided se-
parately from the heat source unit 1 and the indoor units 2
in Fig. 1, the controller 3 may be provided in the heat
source unit 1 or the indoor units 2. It is also allowable that
the heat source unit 1 and the indoor units 2 both include
their respective controllers 3 that are connected wire-
lessly or with wires such that the controllers 3 can com-
municate with each other to transmit and receive various
types of data and other information.

(Configuration of outdoor heat exchanger)

[0026] Next, the configuration of the outdoor heat ex-
changer 13 in the present embodiment is described. Fig.
2 is a schematic configuration diagram of the outdoor
heat exchanger 13 according to Embodiment 1. The
outdoor heat exchanger 13 in the present embodiment
is a parallel flow heat exchanger (PFC heat exchanger).
The outdoor heat exchanger 13 includes a heat ex-
change part 130 made up of a plurality of heat transfer
tubes 131 and a plurality of fins 132, first headers 133a,
133b, and 133c, second headers 134a and 134b, and
connection pipes 135a and 135b. For simplicity of the
drawing, Fig. 2 only partially illustrates the heat transfer
tubes 131 and the fins 132, and omits illustrations of their
entirety.
[0027] Each of the heat transfer tubes 131 is a flat tube
having a plurality of flow passages formed therein. The
heat transfer tubes 131 are located to extend between the
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first headers 133a, 133b, and 133c, and the second
headers 134a and 134b. The heat transfer tubes 131
are spaced apart from each other in a direction perpen-
dicular to the extending direction. Note that in the de-
scriptions below, the extending direction of each of the
heat transfer tubes 131 is sometimes referred to as "first
direction" or "horizontal direction," and the direction per-
pendicular to the extending direction of each of the heat
transfer tubes 131 is sometimes referred to as "second
direction" or "vertical direction." A direction perpendicular
to the horizontal direction and the vertical direction is
sometimes referred to as "depth direction."
[0028] Each of the fins 132 is a corrugated fin that is
bent into a wavy pattern. The fins 132 are located to
extend between the first headers 133a, 133b, and 133c,
and the second headers 134a and 134b. Each of the fins
132 is arranged between two adjacent heat transfer
tubes 131 of the plurality of heat transfer tubes 131.
The two adjacent heat transfer tubes 131 are connected
by the fin 132.
[0029] The first headers 133a, 133b, and 133c are
connected to one end of the plurality of heat transfer
tubes 131 in their extending direction. The second head-
ers 134a and 134b are connected to the other end of the
plurality of heat transfer tubes 131 in their extending
direction. The first headers 133a, 133b, and 133c, and
the second headers 134a and 134b have a function of
distributing refrigerant flowing into the outdoor heat ex-
changer 13 to the plurality of heat transfer tubes 131, and
a function of merging the flows of refrigerant having
passed through the plurality of heat transfer tubes 131
together.
[0030] The connection pipe 135a is connected at one
end to the first header 133a, while being connected at the
other end to the four-way valve 12. The connection pipe
135b is connected at one end to the first header 133c,
while being connected at the other end to the expansion
valve 14.
[0031] In the above configuration of the outdoor heat
exchanger 13 in the present embodiment, a plurality of
flow passages P1, P2, P3, and P4 are formed in the heat
exchange part 130. Fig. 2 illustrates four flow passages
P1 to P4 in the heat exchange part 130 when the outdoor
heat exchanger 13 serves as a condenser. As illustrated
in Fig. 2, when the outdoor heat exchanger 13 serves as a
condenser, refrigerant discharged from the compressor
11 passes through the four-way valve 12 and flows into
the first header 133a from the connection pipe 135a. The
refrigerant flowing into the first header 133a then passes
through the flow passage P1 formed by a plurality of heat
transfer tubes 131 connected to the first header 133a and
flows into the second header 134a.
[0032] The refrigerant flowing into the second header
134a then passes through the flow passage P2 formed by
a plurality of heat transfer tubes 131 connected between
the second header 134a and the first header 133b and
flows into the first header 133b. The refrigerant flowing
into the first header 133b then passes through the flow

passage P3 formed by a plurality of heat transfer tubes
131 connected between the first header 133b and the
second header 134b and flows into the second header
134b. The refrigerant flowing into the second header
134b then passes through the flow passage P4 formed
by a plurality of heat transfer tubes 131 connected be-
tween the second header 134b and the first header 133c
and flows into the first header 133c. The refrigerant
flowing into the first header 133c passes through the
connection pipe 135b and flows out to the expansion
valve 14.

(Configuration of water supply device)

[0033] Fig. 3 is a schematic configuration diagram of
the water supply device 5 of the refrigeration cycle ap-
paratus 100 according to Embodiment 1. Fig. 3 also
illustrates the outdoor heat exchanger 13 for description
purposes. The water supply device 5 is attached to a
housing or the like that holds the outdoor heat exchanger
13. The water supply device 5 and the outdoor heat
exchanger 13 are spaced apart from each other in the
depth direction to prevent a reduction in heat exchange
efficiency in the outdoor heat exchanger 13.
[0034] As illustrated in Fig. 3, the water supply device 5
includes a first pipe 50a, a second pipe 50b, a connection
pipe 52 connected to the first pipe 50a, and a connection
pipe 52 connected to the second pipe 50b. The first pipe
50a and the second pipe 50b are independent of each
other. One end of the first pipe 50a and one end of the
second pipe 50b are connected to their respective con-
nection pipes 52. The connection pipes 52 are connected
to water pipes or other pipes. Water entering from the
connection pipes 52 is supplied to the first pipe 50a and
the second pipe 50b. Each of the connection pipes 52 is
provided with a valve configured to regulate the flow rate
of water. The controller 3 controls the valve to control start
and stop of water sprinkling from the water supply device
5 and control its water sprinkling amount.
[0035] The first pipe 50a and the second pipe 50b are
located opposite to each other. The first pipe 50a is
located on an outer side relative to one end of the heat
exchange part 130 in the horizontal direction, and ex-
tends in the vertical direction. The second pipe 50b is
located on an outer side relative to the other end of the
heat exchange part 130 in the horizontal direction, and
extends in the vertical direction. Note that in the descrip-
tions below, one end side of the heat exchange part 130 in
the horizontal direction is referred to as "first header
side," while the other end side of the heat exchange part
130 in the horizontal direction is referred to as "second
header side."
[0036] The first pipe 50a is provided with a plurality of
first nozzles 51a. While in an example in Fig. 3, the first
pipe 50a is provided with five first nozzles 51a, the
number of first nozzles 51a may be equal to or smaller
than four, or equal to or larger than six. Each of the first
nozzles 51a is, for example, a hollow conical nozzle that
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sprays a mist of water at a spray angle of 60°. The first
nozzles 51a are spaced apart from each other in the
vertical direction to sprinkle water on the flow passages
P1 to P4 in the heat exchange part 130 from the first
header side toward the second header side. In other
words, each of the first nozzles 51a sprinkles water from
one end side of the outdoor heat exchanger 13 to be
directed toward the center of the outdoor heat exchanger
13 in the horizontal direction.
[0037] The second pipe 50b is provided with a plurality
of second nozzles 51b. While in the example in Fig. 3, the
second pipe 50b is provided with five second nozzles
51b, the number of second nozzles 51b may be equal to
or smaller than four, or equal to or larger than six. Each of
the second nozzles 51b is, for example, a hollow conical
nozzle that sprays a mist of water at a spray angle of 60°.
The second nozzles 51b are spaced apart from each
other in the vertical direction to sprinkle water transver-
sely on the flow passages P1 to P4 in the heat exchange
part 130 from the second header side to be directed
toward the first header side. In other words, each of
the second nozzles 51b sprinkles water from the other
end side of the outdoor heat exchanger 13 to be directed
toward the center of the outdoor heat exchanger 13 in the
horizontal direction. The second nozzles 51b are located
opposite to the first nozzles 51a. Each of the second
nozzles 51b, and its corresponding first nozzle 51a are
positioned at the same height in the vertical direction.
[0038] The water supply device 5 in the present em-
bodiment sprinkles water with a drop diameter of 160 µm
or smaller, and preferably 110µm or smaller, from each of
the first and second nozzles 51a and 51b. Further, the
water sprinkling amount per unit area through each of the
first and second nozzles 51a and 51b of the water supply
device 5 is 1.2±0.2 L/(min·m2), in other words, equal to or
more than 1.0 L/(min·m2) and equal to or less than 1.4
L/(min·m2).
[0039] Fig. 4 is a graph illustrating the relationship
between the water sprinkling amount per unit area for
a heat exchanger having corrugated fins to each drop
diameter, and COP improvement rate. The graph of Fig. 4
was obtained through experiments in sprinkling the heat
exchanger having corrugated fins with different amounts
of water to each drop diameter. The COP improvement
rate in Fig. 4 refers to a rate of improvement to a COP
obtained when the heat exchanger is not sprinkled with
water. A solid line R1 in the graph of Fig. 4 shows the COP
improvement rate where the drop diameter is 110 µm. A
dash-dot line R2 in the graph of Fig. 4 shows the COP
improvement rate where the drop diameter is 160 µm. A
dash-double-dot line R3 in the graph of Fig. 4 shows the
COP improvement rate where the drop diameter is 200
µm. Note that the heat exchanger used for the experi-
ments has a fin pitch of 1 to 2 mm.
[0040] As illustrated in Fig. 4, the COP improvement
rate where the drop diameter is equal to or smaller than
160 µm is higher than the COP improvement rate where
the drop diameter is equal to or smaller than 200 µm.

Where the drop diameter is equal to or smaller than 160
µm, the COP improvement rate increases when the
water sprinkling amount per unit area is close to 1.2
L/(min·M2). That is, it is understood from Fig. 4 that the
COP improvement rate can be increased (to, for exam-
ple, 30% or higher), where the drop diameter is equal to or
smaller than 160 µm and where the water sprinkling
amount per unit area is 1.2±0.2 L/(min·m2). Particularly,
the COP improvement rate can be maximized to 50% or
higher, where the drop diameter is 110 µm and where the
water sprinkling amount per unit area is 1.2 L/(min·m2).
[0041] In the water supply device 5 described in Fig. 3,
where the amount of water sprinkling from each of the first
and second nozzles 51a and 51b is 0.2 L/min, and where
the drop diameter is 110 µm, then the total flow rate is
2.00 L/min and the water sprinkling amount per unit area
is 1.12 L/(min·m2). Note that the heat exchange part 130
is supposed to have a height of 1.22 meters and a width of
1.47 meters.
[0042] A lower limit of the drop diameter of water to be
sprinkled from each nozzle of the water supply device 5
may be set at, for example, 60 µm. That is, the drop
diameter of water to be sprinkled from each nozzle of the
water supply device 5 may be set equal to or larger than
60 µm and equal to or smaller than 160 µm. The reasons
for this are that assuming that the drop diameter of water
to be sprinkled from each nozzle of the water supply
device 5 is smaller than 60 µm, many nozzles are needed
to achieve a target water sprinkling amount per unit area,
which leads to a limitation on the arrangement of the
nozzles or a cost increase. Assuming that the drop dia-
meter is smaller than 60 µm, drops of the sprinkled water
are more likely to be affected by external airflow which
may prevent the drops from striking the outdoor heat
exchanger 13.
[0043] As described above, in the present embodi-
ment, the outdoor heat exchanger 13 serving as a con-
denser is sprinkled with water by the water supply device
5, and the drop diameter of water to be sprinkled from
each nozzle of the water supply device 5 is set equal to or
smaller than 160 µm. It is thus possible to prevent an
increase in the amount of water held in the outdoor heat
exchanger 13. As a result, it is possible to prevent the
outdoor heat exchanger 13 from performance degrada-
tion, and thus achieve COP improvement by means of
sprinkling water. The water sprinkling amount per unit
area from the water supply device 5 is set to 1.2±0.2
L/(min·m2), so that it is possible to achieve further COP
improvement. The above effects are significant particu-
larly when the fins 132 have a fin pitch of 1 to 2 mm.

Embodiment 2

[0044] Embodiment 2 is described below. Embodiment
2 is different in configuration of a water supply device 5A
from Embodiment 1. The configuration of the refrigera-
tion cycle apparatus 100 in Embodiment 2, other than the
water supply device 5A, is identical to Embodiment 1.
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[0045] Fig. 5 is a side view of the heat source unit 1 of
the refrigeration cycle apparatus 100 according to Em-
bodiment 2. As illustrated in Fig. 5, the heat source unit 1
is a top-flow outdoor unit with the outdoor fan 16 located
above the outdoor heat exchanger 13. In a case where
the heat source unit 1 is a top-flow outdoor unit, an airflow
velocity distribution of air entering the outdoor heat ex-
changer 13 is generated as illustrated by the arrows in
Fig. 5. Specifically, as a flow of air enters closer to the top
of the outdoor heat exchanger 13, the airflow velocity
increases, while as the flow of air enters closer to the
bottom thereof, the airflow velocity decreases. That is,
the relationship of airflow velocity of air that enters each of
the flow passages P1, P2, P3, and P4 in the heat ex-
change part 130 of the outdoor heat exchanger 13 is
expressed as "airflow velocity in P1 > P2 > P3 > P4." Note
that in the example in Fig. 5, the outdoor heat exchangers
13 are oriented with an inclination relative to the vertical
direction, and the heat source unit 1 has a Y-shape in side
view, however, it is allowable that the outdoor heat ex-
changers 13 are oriented without being inclined relative
to the vertical direction.
[0046] Fig. 6 illustrates a temperature distribution in the
outdoor heat exchanger 13 according to Embodiment 2
when the outdoor heat exchanger 13 serves as a con-
denser. As illustrated in Fig. 6, it is understood that when
the outdoor heat exchanger 13 serves as a condenser,
the temperature distribution shows a higher temperature
in a region of the heat exchange part 130 closer to the
connection pipe 135a that is an inlet of refrigerant, while
showing a lower temperature in a region of the heat
exchange part 130 closer to the connection pipe 135b
that is an outlet of the refrigerant. That is, the temperature
decreases from the upstream side to the downstream
side in the flow direction of refrigerant in the heat ex-
change part 130. For example, as illustrated in Fig. 6, the
flow passage P1 has a high temperature (at, for example,
80 to 100 degrees C), the flow passage P2 has an
intermediate temperature (at, for example, 40 to 50 de-
grees C), and the flow passages P3 and P4 have a low
temperature (at, for example, 30 to 40 degrees C).
[0047] As illustrated in Figs. 5 and 6, the outdoor heat
exchanger 13 has a non-uniform airflow velocity distribu-
tion and a non-uniform temperature distribution. Thus,
assuming that the water supply device 5 sprinkles water
evenly on the heat exchange part 130, there are varia-
tions in cooling effects produced by sprinkling water. This
results in a reduction of the condensation-capacity im-
provement effect and a reduction in the water sprinkling
efficiency. Therefore, the configuration of the water sup-
ply device 5A in the present embodiment takes into
account the airflow velocity distribution and the tempera-
ture distribution in the outdoor heat exchanger 13.
[0048] Fig. 7 is a schematic configuration diagram of
the water supply device 5A of the refrigeration cycle
apparatus 100 according to Embodiment 2. Fig. 7 also
illustrates the outdoor heat exchanger 13 for description
purposes. The water supply device 5A is attached to the

housing or the like that holds the outdoor heat exchanger
13. The water supply device 5A and the outdoor heat
exchanger 13 are spaced apart from each other in the
depth direction to prevent a reduction in heat exchange
efficiency in the outdoor heat exchanger 13.
[0049] As illustrated in Fig. 7, the water supply device
5A includes the first pipe 50a, the second pipe 50b, a third
pipe 50C, and the connection pipe 52. The first pipe 50a
and the second pipe 50b are located opposite to each
other below the third pipe 50c. The third pipe 50c is
connected at one end to the first pipe 50a, while being
connected at the other end to the second pipe 50b.
[0050] The second pipe 50b and the third pipe 50c are
connected to the connection pipe 52. The connection
pipe 52 is connected to a water pipe or other pipe. Water
entering from the connection pipe 52 is supplied to the
second pipe 50b, the third pipe 50c, and the first pipe 50a.
The connection pipe 52 is provided with a valve config-
ured to regulate the flow rate of water. The controller 3
controls the valve to control start and stop of water
sprinkling from the water supply device 5A and control
its water sprinkling amount.
[0051] The first pipe 50a is located on an outer side
relative to one end of the heat exchange part 130 in the
horizontal direction, and extends in the vertical direction.
The second pipe 50b is located on an outer side relative to
the other end of the heat exchange part 130 in the
horizontal direction, and extends in the vertical direction.
[0052] The first pipe 50a is provided with a plurality of
first nozzles. In an example in Fig. 7, the first pipe 50a is
provided with three first nozzles 51a1, 51a2, and 51a3.
Each of the first nozzles 51a1, 51a2, and 51a3 is, for
example, a hollow conical nozzle that sprays a mist of
water at a spray angle of 60°. The first nozzles 51a1,
51a2, and 51a3 are spaced apart from each other in the
vertical direction. The first nozzle 51a1 is provided to
sprinkle water mainly on the flow passage P2. The first
nozzle 51a2 is provided to sprinkle water mainly on the
flow passage P3. The first nozzle 51a3 is provided to
sprinkle water mainly on the flow passage P4. Each of the
first nozzles 51a1, 51a2, and 51a3 sprinkles water from
the first header side to be directed toward the second
header side, that is, from one end side of the outdoor heat
exchanger 13 to be directed toward the center of the
outdoor heat exchanger 13 in the horizontal direction. As
an example, the water sprinkling amount from each of the
first nozzles 51a1, 51a2, and 51a3 is 0.24 L/min, and the
drop diameter is equal to or smaller than 160 µm that is,
for example, 110 µm.
[0053] The second pipe 50b is provided with a plurality
of second nozzles. In an example in Fig. 4, the second
pipe 50b is provided with three second nozzles 51b1,
51b2, and 51b3. Each of the second nozzles 51b1, 51b2,
and 51b3 is, for example, a hollow conical nozzle that
sprays a mist of water at a spray angle of 60°. The second
nozzles 51b1, 51b2, and 51b3 are spaced apart from
each other in the vertical direction. The second nozzles
51b1, 51b2, and 51b3 are located opposite to the first
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nozzles 51a1, 51a2, and 51a3, respectively. Each of the
second nozzles 51b1, 51b2, and 51b3, and its corre-
sponding first nozzle 51a1, 51a2, and 51a3 are posi-
tioned at the same height in the vertical direction. The
second nozzle 51b1 is provided to sprinkle water mainly
on the flow passage P2. The second nozzle 51b2 is
provided to sprinkle water mainly on the flow passage
P3. The second nozzle 51b3 is provided to sprinkle water
mainly on the flow passage P4. Each of the second
nozzles 51b1, 51b2, and 51b3 sprinkles water from the
second header side to be directed toward the first header
side, that is, from the other end side of the outdoor heat
exchanger 13 to be directed toward the center of the
outdoor heat exchanger 13 in the horizontal direction. As
an example, the water sprinkling amount from each of the
second nozzles 51b is 0.24 L/min, and the drop diameter
is equal to or smaller than 160µmthat is, forexample, 110
µm.
[0054] The third pipe 50c is located to extend in the
horizontal direction along the lower end of the flow pas-
sage P1 in the heat exchange part 130. The third pipe 50c
is provided with a plurality of third nozzles 51c. In the
example in Fig. 7, the third pipe 50c is provided with four
third nozzles 51c. Each of the third nozzles 51c is, for
example, a hollow conical nozzle that sprays a mist of
water at a spray angle of 60°. The third nozzles 51c are
spaced apart from each other in the horizontal direction.
Each of the third nozzles 51c sprinkles water to upside of
the flow passage P1 located in an upper portion of the
heat exchange part 130 to direct the water from the lower
side of the flow passage P1 toward the upper side there-
of. That is, the flow passage P1 of the heat exchange part
130 is sprinkled with water from the four third nozzles 51c
on the third pipe 50c. As an example, the water sprinkling
amount from each of the third nozzles 51c is 0.13 L/min,
and the drop diameter is equal to or smaller than 160 µm
that is, for example, 110 µm.
[0055] In the present embodiment, where the heat
exchange part 130 has a height of 1.22 meters and a
width of 1.47 meters, then the total water sprinkling
amount from the water supply device 5A is 1.96 L/min
and the water sprinkling amount per unit area is 1.09
L/(min·m2).
[0056] Next, the angle of each nozzle relative to the
outdoor heat exchanger 13 is described. Fig. 8 is an
explanatory diagram describing the installation angle
of the third nozzle 51c on the third pipe 50c according
to Embodiment 2. Fig. 8 schematically illustrates the third
nozzle 51c and the outdoor heat exchanger 13 when the
outdoor heat exchanger 13 is viewed from the side (when
viewed in the horizontal direction). The third nozzle 51c
sprinkles water on the flow passage P1 through which
airflow passes at the highest velocity. As illustrated in Fig.
8, the third nozzle 51c sprinkles water to upside of the
heat exchange part 130 of the outdoor heat exchanger
13. The third nozzle 51c is installed to be inclined at an
angle α1 relative to the vertical direction such that the
third nozzle 51c is oriented toward the outdoor heat

exchanger 13. The angle α1 is, for example 45° to 70°,
at which water sprayed from the third nozzles 51c is
sprinkled over the entirety of the flow passage P1 of
the heat exchange part 130, but not beyond the upper
end of the heat exchange part 130. The plurality of third
nozzles 51c provided on the third pipe 50c are all installed
at the same angle.
[0057] Fig. 9 is an explanatory diagram describing the
installation angle of the first nozzle 51a1 on the first pipe
50a and the second nozzle 51b1 on the second pipe 50b
according to Embodiment 2. Fig. 9 schematically illus-
trates the first nozzle 51a1 and the second nozzle 51b1,
and the outdoor heat exchanger 13 when the outdoor
heat exchanger 13 is viewed from the top (viewed in the
vertical direction). The first nozzle 51a1 and the second
nozzle 51b1 sprinkle water on the flow passage P2
through which airflow passes at the second highest ve-
locity. As illustrated in Fig. 9, the first nozzle 51a1 and the
second nozzle 51b1 are installed to be inclined at an
angle α2 relative to the horizontal direction such that the
first nozzle 51a1 and the second nozzle 51b1 are or-
iented away from the outdoor heat exchanger 13. The
angle α2 is, for example 10° to 20°, at which water
sprinkled from the first nozzle 51a1 and the second
nozzle 51b1 located at opposite ends of the heat ex-
change part 130 reaches the center of the heat exchange
part 130 with respect to the airflow velocity.
[0058] Fig. 10 is an explanatory diagram describing the
installation angle of the first nozzle 51a2 on the first pipe
50a and the second nozzle 51b2 on the second pipe 50b
according to Embodiment 2. Fig. 10 schematically illus-
trates the first nozzle 51a2 and the second nozzle 51b2,
and the outdoor heat exchanger 13 when the outdoor
heat exchanger 13 is viewed from the top (viewed in the
vertical direction). The first nozzle 51a2 and the second
nozzle 51b2 sprinkle water on the flow passage P3
through which airflow passes at the third highest velocity.
As illustrated in Fig. 10, the first nozzle 51a2 and the
second nozzle 51b2 are installed to be inclined at an
angle α3 relative to the horizontal direction such that the
first nozzle 51a2 and the second nozzle 51b2 are or-
iented away from the outdoor heat exchanger 13. The
angle α3 is, for example 7° to 17°, at which water
sprinkled from the first nozzle 51a2 and the second
nozzle 51b2 located at opposite ends of the heat ex-
change part 130 reaches the center of the heat exchange
part 130 with respect to the airflow velocity.
[0059] Fig. 11 is an explanatory diagram describing the
installation angle of the first nozzle 51a3 on the first pipe
50a and the second nozzle 51b3 on the second pipe 50b
according to Embodiment 2. Fig. 11 schematically illus-
trates the first nozzle 51a3 and the second nozzle 51b3,
and the outdoor heat exchanger 13 when the outdoor
heat exchanger 13 is viewed from the top (viewed in the
vertical direction). The first nozzle 51a3 and the second
nozzle 51b3 sprinkle water on the flow passage P4
through which airflow passes at the lowest velocity. As
illustrated in Fig. 11, the first nozzle 51a3 and the second
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nozzle 51b3 are installed to be inclined at an angle α4
relative to the horizontal direction such that the first
nozzle 51a3 and the second nozzle 51b3 are oriented
away from the outdoor heat exchanger 13. The angle α4
is, for example 0° to 10°, at which water sprinkled from the
first nozzle 51a3 and the second nozzle 51b3 located at
opposite ends of the heat exchange part 130 reaches the
center of the heat exchange part 130 with respect to the
airflow velocity.
[0060] As illustrated in Figs. 9 to 11, the first nozzles
51a1 to 51a3 and the second nozzles 51b1 to 51b3 that
sprinkle water from opposite ends of the heat exchange
part 130 in the horizontal direction are installed at the
angles α2 to α4 that are set differently depending on the
airflow velocity. Specifically, a nozzle that sprinkles water
on a high-airflow-velocity region is inclined relative to the
horizontal direction at an angle that is set lager than the
inclination angle of a nozzle that sprinkles water on a
high-airflow-velocity region, such that the sprinkled water
reaches the center of the heat exchange part 130.
[0061] As described above, the third nozzles 51c are
provided on the third pipe 50c extending in the horizontal
direction, and are installed to be inclined upward at the
angleα1. This makes it possible to sprinkle water over the
entirety of the flow passage P1 through which airflow
passes at the highest velocity. The angles α2 to α4 of the
first nozzles 51a1 to 51a3 and the second nozzles 51b1
to 51b3 that sprinkle water transversely from opposite
ends of the heat exchange part 130 are set differently
depending on the airflow velocity. This makes it possible
to sprinkle water over the entirety of the flow passages P2
to P4 of the heat exchange part 130.
[0062] In the water supply device 5A in the present
embodiment, the number of nozzles provided on the third
pipe 50c to sprinkle water on the flow passage P1 having
a relatively high temperature in the heat exchange part
130 is larger than the number of nozzles provided on the
first pipe 50a and is also larger than the number of
nozzles provided on the second pipe 50b. With this
configuration, the water sprinkling amount per unit area
for the flow passage P1 having a relatively high tempera-
ture in the heat exchange part 130 can be increased more
than the water sprinkling amount per unit area for the flow
passages P2 to P4 having a relatively low temperature.
[0063] As described above, water is sprinkled over the
entirety of the outdoor heat exchanger 13 serving as a
condenser, and the water sprinkling amount per unit area
for the high-temperature region is increased, so that the
condensation capacity of the outdoor heat exchanger 13
improves and accordingly the COP improves in the re-
frigeration cycle apparatus 100 in its entirety. In addition,
water is sprinkled over the entirety of the outdoor heat
exchanger 13 serving as a condenser, and the water
sprinkling amount per unit area for the low-temperature
region of the outdoor heat exchanger 13 is decreased, so
that waste of water can be reduced, and the water sprink-
ling efficiency improves.
[0064] As described above, in the present embodi-

ment, the same effects as those achieved in Embodiment
1 can also be obtained. The arrangement of the nozzles,
the number of nozzles, and the angles of the nozzles in
the water supply device 5A are set as described in the
present embodiment, so that it is possible for the outdoor
heat exchanger 13 serving as a condenser to prevent a
reduction of the condensation-capacity improvement ef-
fect, and a reduction in the water sprinkling efficiency, and
thus to improve the COP.

Embodiment 3

[0065] Embodiment 3 is described below. Heat source
units 1 of the refrigeration cycle apparatus 100 may be
connected together and disposed outdoors. Fig. 12 illus-
trates an example of the arrangement of the heat source
units 1 connected together. As illustrated in Fig. 12, the
heat source units 1 of the refrigeration cycle apparatus
100 may be connected together and arranged in the
depth direction. Fig. 12 illustrates four heat source units
1 connected together in the depth direction.
[0066] In a case where a plurality of heat source units 1
are connected together as illustrated in Fig. 12, a portion
of each of the heat source units 1, which is located on the
inward side of the outdoor heat exchangers 13, that is, the
horizontally central portion of the heat source unit 1, is
less affected by external airflow illustrated by the arrows
in Fig. 12. Accordingly, the water evaporation rate is
decreased. In view of the above, a water supply device
5B in the present embodiment has a configuration to set
different drop diameters and different water sprinkling
amounts depending on the influence of external airflow.
[0067] Fig. 13 is a schematic configuration diagram of
water supply devices 5B according to Embodiment 3. Fig.
13 illustrates two water supply devices 5B that sprinkle
water respectively on two outdoor heat exchangers 13 of
four outdoor heat exchangers 13 included in the heat
source unit 1, in which the two outdoor heat exchangers
13 are arranged side by side in the horizontal direction.
These two water supply devices 5B are connected to-
gether by a connection pipe 52a. The connection pipe
52a is connected to a water pipe or other pipe. Water
entering from the connection pipe 52a is supplied to the
second pipes 50b, the third pipes 50c, and the first pipes
50a of the two water supply devices 5B. The connection
pipe 52 is provided with a valve configured to regulate the
flow rate of water. The controller 3 controls the valve to
control start and stop of water sprinkling from the water
supply devices 5B and control their water sprinkling
amount.
[0068] As illustrated in Fig. 13, each of the water supply
devices 5B includes the first pipe 50a, the second pipe
50b, and the third pipe 50c. The two water supply devices
5B are attached to a housing 6 of the heat source unit 1
such that the second pipes 50b are positioned on the
inward side where the influence of external airflow is
insignificant. The configuration of the first pipe 50a and
the plurality of first nozzles 51a1, 51a2, and 51a3, and the
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configuration of the third pipe 50c and the plurality of third
nozzles 51c in the present embodiment are identical to
those in Embodiment 2.
[0069] The second pipe 50b is located on an outer side
relative to the other end of the heat exchange part 130 in
the horizontal direction, and extends in the vertical direc-
tion. The second pipe 50b is provided with a plurality of
second nozzles. In an example in Fig. 13, the second pipe
50b is provided with three second nozzles 51b11, 51b12,
and 51b13. Each of the second nozzles 51b11, 51b12,
and 51b13 is, for example, a hollow conical nozzle that
sprays a mist of water at a spray angle of 60°. The second
nozzles 51b11, 51b12, and 51b13 are spaced apart from
each other in the vertical direction.
[0070] The second nozzles 51b11, 51b12, and 51b13
are located opposite to the first nozzles 51a1, 51a2, and
51a3, respectively. Each of the second nozzles 51b11,
51b12, and 51b13, and its corresponding first nozzle
51a1, 51a2, and 51a3 are positioned at the same height
in the vertical direction. The second nozzle 51b1 is pro-
vided to sprinkle water mainly on the flow passage P2.
The second nozzle 51b2 is provided to sprinkle water
mainly on the flow passage P3. The second nozzle 51b3
is provided to sprinkle water mainly on the flow passage
P4. Each of the second nozzles 51b1, 51b2, and 51b3
sprinkles water from the other end side of the outdoor
heat exchanger 13 to be directed toward the center of the
outdoor heat exchanger 13 in the horizontal direction.
[0071] The water sprinkling amount from each of the
second nozzles 51b11, 51b12, and 51b13 in the present
embodiment is 0.10 L/min, and the drop diameter is equal
to or smaller than 75µm. The drop diameter of water to be
sprinkled from, and the water sprinkling amount from,
each of the second nozzles 51b11, 51b12, and 51b13
located on the inward side are set smaller than the drop
diameter of water to be sprinkled from, and the water
sprinkling amount from, each of the first nozzles 51a1,
51a2, and 51a3 located on the outward side. The angle
α2 of the second nozzle 51b11 relative to the horizontal
direction is, for example, 10° to 20°. The angle α3 of the
second nozzle 51b12 relative to the horizontal direction
is, for example, 7° to 17°. The angle α4 of the second
nozzle 51b13 relative to the horizontal direction is, for
example, 0° to 10°.
[0072] As described above, in the present embodi-
ment, the same effects as those achieved in Embodiment
1 can also be obtained. In a case where the plurality of
heat source units 1 are arranged to be connected to-
gether, the drop diameter of water to be sprinkled from
each of the nozzles located at such a position that the
influence of external airflow is insignificant is set relatively
small enough to help the drops of water to easily evapo-
rate, thereby to improve the water sprinkling efficiency.
[0073] As described in the present embodiment, in a
case where the heat source units 1 are arranged to be
connected together, and where each of the heat source
units 1 has a Y-shape as illustrated in Fig. 5, assuming
that water sprinkling pipes are provided on an upper

portion of the outdoor heat exchangers 13, a gap needs
to be provided to prevent the pipes from interfering with
each other in connecting the heat source units 1 together
in the depth direction. This case results in an increase in
the installation area of the heat source units 1 connected
together. In contrast to this, in the configuration of the
water supply device 5B in the present embodiment, there
is no pipe in a region from the upper end of each outdoor
heat exchanger 13 to the third pipe 50c. This allows the
upper ends of the outdoor heat exchangers 13 to be
positioned in close proximity to each other, and can thus
prevent an increase in the installation area of the heat
source units 1.
[0074] While the embodiments have been described
above, the present disclosure is not limited to the embo-
diments described above, and can be variously modified
or combined without departing from the scope of the
present disclosure. For example, in the above embodi-
ments, the refrigeration cycle apparatus 100 has been
described as being a heat pump chiller. However, the
refrigeration cycle apparatus 100 may be a device dedi-
cated to cooling that is not provided with a cooling-heat-
ing switchable device, or may be a cooling refrigerating
machine for a refrigeration storage or a direct-expansion
air-conditioning apparatus. In a case where the refrigera-
tion cycle apparatus 100 is the device dedicated to cool-
ing or the refrigerating machine, the four-way valve 12 is
omitted, the outdoor heat exchanger 13 serves as a
condenser, and the indoor heat exchanger 21 serves
as an evaporator.
[0075] The number of nozzles, their arrangement, and
angles, as well as the water sprinkling amount and drop
diameter of water to be sprinkled from the nozzles in
Embodiment 1 to 3 are merely examples, and can be
optionally changed. For example, in the configuration of
the water supply device 5 in Embodiment 1, the angles of
the nozzles may set differently depending on the airflow
velocity distribution, or the water sprinkling amounts may
be set differently depending on the temperature distribu-
tion. In the configuration of the water supply device 5A in
Embodiment 2, and the configuration of the water supply
device 5B in Embodiment 3, the angles of any of or all of
the first to third nozzles may be set at 0°.
[0076] In the configuration in Embodiments 2and 3, the
third pipe 50c is located to extend in the horizontal
direction along the lower end of the flow passage P1 of
the heat exchange part 130. However, this is not a
limitation. The third pipe 50c may be located above or
below the lower end of the flow passage P1 of the heat
exchange part 130, provided that the third nozzles 51c
are at such a position as to sprinkle water on a high-
airflow-velocity region and a high-temperature region of
the heat exchange part 130. However, in a case where
the heat source units 1 are arranged to be connected
together as described in Embodiment 3, it is preferable to
ensure a sufficient distance from the upper end of each
outdoor heat exchanger 13 to the third pipe 50c to prevent
the third pipes 50c from interfering with each other when
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the heat source units 1 are connected together.
[0077] Further, in the water supply device 5B in Embo-
diment 3, there is a case where a target water sprinkling
amount per unit area cannot be achieved for the reason
that the water sprinkling amount from each of the second
nozzles 51b11, 51b12, and 51b13 located on the inward
side has been decreased. In that case, it is allowable to
increase the number of second nozzles.
[0078] While in the above embodiments, the heat
source unit 1 has four systems of refrigerant circuits, this
is not a limitation. The heat source unit 1 may have three
or less systems of refrigerant circuits or five or more
systems of refrigerant circuits. Furthermore, while in
the above embodiments, the outdoor heat exchanger
13 has been described as having the four flow passages
P1 to P4, the number of flow passages in the outdoor heat
exchanger 13 may be equal to or smaller than three, or
equal to or larger than five.

Reference Signs List

[0079] 1: heat source unit, 2: indoor unit, 3: controller,
5, 5A, 5B: water supply device, 6: housing, 11: compres-
sor, 12: four-way valve, 13: outdoor heat exchanger, 14:
expansion valve, 15: accumulator, 16: outdoor fan, 21:
indoor heat exchanger, 22: indoor flow-rate regulation
device, 23: indoor fan, 50a: first pipe, 50b: second pipe,
50c: third pipe, 51a, 51a1, 51a2, 51a3: first nozzle, 51b,
51b1, 51b2, 51b3, 51b11, 51b12, 51b13: second nozzle,
51c: third nozzle, 52, 52a: connection pipe, 60: water heat
exchanger, 80: pump, 100: refrigeration cycle apparatus,
130: heat exchange part, 131: heat transfer tube, 132: fin,
133a, 133b, 133c: first header, 134a, 134b: second head-
er, 135a, 135b: connection pipe

Claims

1. A refrigeration cycle apparatus comprising:

a condenser having corrugated fins; and
a water supply device configured to sprinkle
water on the condenser, wherein
the water supply device sprinkles water with a
drop diameter of 160 µm or smaller.

2. The refrigeration cycle apparatus of claim 1, wherein
a water sprinkling amount per unit area from the
water supply device is 1.2±0.2 L/(min·M2).

3. The refrigeration cycle apparatus of claim 1 or 2,
wherein

the water supply device includes
a first pipe extending in a first direction and
provided with a plurality of first nozzles,
a second pipe extending in the first direction and
provided with a plurality of second nozzles, and

a third pipe extending in a second direction
perpendicular to the first direction and provided
with a plurality of third nozzles,
the first pipe and the second pipe are located
opposite to each other below the third pipe,
the third pipe is connected at one end to the first
pipe, while being connected at an other end to
the second pipe,
the plurality of third nozzles are provided to
sprinkle water to upside of the condenser, and
the plurality of first nozzles and the plurality of
second nozzles are provided to sprinkle water to
be directed toward a center of the condenser.

4. The refrigeration cycle apparatus of claim 3, wherein
the plurality of first nozzlesand the plurality of second
nozzles are installed at different angles depending
on an airflow velocity distribution of air entering the
condenser.

5. The refrigeration cycle apparatus claim 4, wherein
one first nozzle and one second nozzle of the plur-
ality of first nozzles and the plurality of second noz-
zles form an angle relative to the second direction,
the angle being larger than an angle formed relative
to the second direction by an other first nozzle and an
other second nozzle of the plurality of first nozzles
and the plurality of second nozzles,

the one first nozzle and the one second nozzle
are provided to sprinkle water on a region where
an airflow velocity of air entering the condenser
is relatively high, and
the other first nozzle and the other second noz-
zle are provided to sprinkle water on a region
where the airflow velocity is relatively low.

6. The refrigeration cycle apparatus of any one of
claims 3 to 5, wherein a number of the plurality of
third nozzles is larger than a number of the plurality of
first nozzles, and is also larger than a number of the
plurality of second nozzles.

7. The refrigeration cycle apparatus of any one of
claims 3 to 6, wherein a water sprinkling amount
from the plurality of first nozzles is different from a
water sprinkling amount from the plurality of second
nozzles.

8. The refrigeration cycle apparatus of any one of
claims 3 to 7, wherein the third pipe is located below
an upper end of the condenser.

9. The refrigeration cycle apparatus of any one of
claims 1 to 8, wherein a water sprinkling amount
per unit area from the water supply device differs
depending on a temperature distribution of the con-
denser.
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10. The refrigeration cycle apparatus of claim 9, wherein
a water sprinkling amount per unit area for a rela-
tively high temperature region of the condenser is
larger than a water sprinkling amount per unit area
for a relatively low temperature region of the con-
denser.
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