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(57)  Arefrigeration cycle device 1 includes a circuit
3 having a compressor 5, an outdoor heat exchanger
100, an expansion unit 7, and an indoor heat exchanger
9. The outdoor heat exchanger 100 includes a fan 100a,
a windward row 101, and a leeward row 102. The wind-

ward row 101 includes a first heat transfer pipe 111, and
a plurality of first fins 113 intersecting the first heat trans-
fer pipe 111. A first temperature sensor 131 is disposed
between the plurality of first fins and a branch portion 125
of a manifold 127.
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Description

Technical Field

[0001] Thisinventionrelates to arefrigeration cycle de-
vice.
Background Art

[0002] A heatexchangerhavinga circular heattransfer
pipe is available as a heat exchanger forming a refriger-
ation cycle device. To improve the performance of the
heat exchanger, however, it is necessary to reduce the
diameter of the heat transfer pipe, and in recent years,
a heat exchanger in which a flat perforated pipe is used
as the heat transfer pipe has become available.

[0003] When a small diameter circular pipe (with a di-
ameter of 4 mm or the like, for example) or a flat perfo-
rated pipe is used as the heat transfer pipe, a flow pas-
sage sectional area of the small diameter circular pipe
orthe flat perforated pipe is smaller than the flow passage
sectional area of a normal circular pipe. Therefore, when
a heat exchanger is formed from an equal number of
passes to a heat exchanger in which a normal circular
pipe is used as the heat transfer pipe, pressure loss in
the heat transfer pipe increases, leading to a reduction
in the operating efficiency of the refrigeration cycle.
[0004] The pressure losscanbereducedby increasing
the number of passes in the heat exchanger or reducing
the length of a single pass of the heat transfer pipe. In
the latter case, however, with a multi-row heat exchang-
er, refrigerant flowing through the heat exchanger cannot
be caused to flow in an opposite direction to the air, and
as a result, the efficiency of the heat exchanger
decreases . Furthermore, a difference occurs between
heat exchange amounts in a windward side row and a
leeward side row, and therefore frost forms more easily
on the windward side row, particularly when the outside
air is at a low temperature. When frost adheres to an
outdoor heat exchanger, the frost must be melted by im-
plementing a defrosting operation periodically.

[0005] With respect to the defrosting operation, Japa-
nese Patent Application Publication No. 2008-224135
discloses a technique in which an amount of frost ad-
hered to an outdoor heat exchanger is determined from
a temperature difference between an outdoor unit refrig-
erant temperature detected by refrigerant temperature
detecting means of an outdoor unit and an outside air
temperature detected by outside air temperature detect-
ing means, and when the amount of adhered frost is de-
termined to be small, a defrosting prohibition time is set
to be long.

Citation List
Patent Literature

[0006] [PTL 1] Japanese Patent Application Publica-
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tion No. 2008-224135
Summary of Invention
Technical Problem

[0007] With the technique disclosed in Japanese Pat-
ent Application Publication No. 2008-224135, however,
frost forms unevenly on a heat exchanger in which a dis-
tributed thermal load exists due to poor distribution of the
refrigerant, and in locations where a large amount of frost
is formed, not all of the frost melts. When frost remains,
a performance reduction may occur during a heating op-
eration implemented after the defrosting operation.
[0008] This invention has been designed in consider-
ation of the circumstances described above, and an ob-
ject thereof is to provide a refrigeration cycle device with
which an amount of remaining frost can be reduced in a
multi-row heat exchanger having a distributed thermal
load.

Solution to Problem

[0009] To achieve the objectdescribed above, arefrig-
eration cycle device according to this invention includes
a circuit having a compressor, an outdoor heat exchang-
er, an expansion unit, and an indoor heat exchanger, the
outdoor heat exchanger including a fan, a first heat ex-
changer, and a second heat exchanger disposed down-
wind of the first heat exchanger relative to an air flow
generated by the fan, the first heat exchanger including
a first heat transfer pipe and a plurality of first fins inter-
secting the first heat transfer pipe, the second heat ex-
changer including a second heat transfer pipe, the first
heat transfer pipe being connected to a first header, the
second heat transfer pipe being connected to a second
header, and the first header and the second header being
connected to a branch portion of a manifold via a branch
pipe, wherein a first temperature sensor is disposed be-
tween the plurality of first fins and the branch portion of
the manifold.

Advantageous Effects of Invention

[0010] According to this invention, an amount of re-
maining frost can be reduced in a multi-row heat ex-
changer having a distributed thermal load.

Brief Description of Drawings
[0011]

Fig. 1 is a view showing a configuration of a refrig-
eration cycle device according to a first embodiment
of this invention.

Fig. 2 is a perspective view of an outdoor heat ex-
changer.

Fig. 3 is a plan view illustrating a configuration of the
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outdoor heat exchanger.

Fig. 4 is a graph showing a relationship between a
temperature of refrigerant passing through the out-
door heat exchanger and a temperature of air during
a refrigeration cycle operation.

Fig. 5 is a graph showing the temperature of the re-
frigerant in the outdoor heat exchanger during a de-
frosting operation.

Fig.6is asimilarview toFig. 3, butrelates to a second
embodiment of this invention.

Fig. 7 is a similar view to Fig. 3, but relates to a third
embodiment of this invention.

Description of Embodiments

[0012] Embodiments of this invention will be described
below on the basis of the attached drawings. Note that
in the drawings, identical reference numerals are as-
sumed to denote identical or corresponding parts.

First Embodiment

[0013] Fig. 1 is a view showing a configuration of a
refrigeration cycle device according to a first embodi-
ment. A refrigeration cycle device 1 includes a circuit 3
through which refrigerant circulates. The circuit 3 in-
cludes atleasta compressor 5, an outdoor heat exchang-
er 100, an expansion unit 7, and an indoor heat exchang-
er9.

[0014] The refrigeration cycle device 1 is capable of
performing both a heating operation and a cooling oper-
ation (a defrosting operation), and the circuit 3 is provided
with a four-way valve 11 for switching between these
operations. Further, in Figs. 1, 3, 6, and 7, a flow of the
refrigerant during the cooling operation (the defrosting
operation) is indicated by solid line arrows, and a flow of
the refrigerant during the heating operation is indicated
by dotted line arrows.

[0015] The constituentelements of the circuit 3 will now
be described using the flow direction of the refrigerant
during the cooling operation as a reference. In other
words, in the description and claims of this application,
the terms "inlet" and "outlet" are employed using the flow
direction of the refrigerant during the cooling operation
as a reference.

[0016] First, anoutlet ofthe compressor5is connected
to an inlet of the outdoor heat exchanger 100 via the four-
way valve 11. An outlet of the outdoor heat exchanger
100 is connected to an inlet of the expansion unit 7. The
expansion unit 7 is constituted by an expansion valve,
for example.

[0017] An outlet of the expansion unit 7 is connected
to an inlet of the indoor heat exchanger 9. An outlet of
the indoor heat exchanger 9 is connected to an inlet of
the compressor 5 via the four-way valve 11.

[0018] A control unit 140 is connected to the four-way
valve 11 in order to switch a flow passage of the four-
way valve 11, or in other words switch between the heat-
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ing operation and the cooling operation (the defrosting
operation), as will be described below. Further, the con-
trol unit 140 is connected to the compressor 5 in order
to control the operation of the compressor 5 appropriately
during the heating operation, the cooling operation, and
the defrosting operation.

[0019] Furthermore, an arrow W in the drawing de-
notes a flow of a fluid that exchanges heat with the re-
frigerant. As a specific example, the arrow W denotes a
flow of air that exchanges heat with the refrigerant.
[0020] A fan 9ais provided on a windward side of the
indoor heat exchanger 9. A flow of air traveling toward
the indoor heat exchanger 9 is actively generated by the
fan 9a. The indoor heat exchanger 9 and the fan 9a are
housed in a case of an indoor unit 15, and the indoor unit
15 is disposed in an indoor space.

[0021] The outdoor heat exchanger 100 will now be
described in detail on the basis of Figs. 1 to 3. Fig. 2 is
a perspective view of the outdoor heat exchanger, and
Fig. 3 is a plan view illustrating a configuration of the
outdoor heat exchanger. Note that in order to prioritize
clarity in the drawings, fins to be described below are not
shown in Fig. 2, and heat transfer pipes to be described
below are not shown in Fig. 3.

[0022] The outdoor heat exchanger 100 includes a fan
100a, a windward row 101 constituting a first heat ex-
changer, and a leeward row 102 constituting a second
heat exchanger. The leeward row 102 is disposed down-
wind of the windward row 101 relative to an air flow gen-
erated by the fan 100a. In other words, the fan 100a is
disposed on the windward side of the windward row 101
and the leeward row 102, and the windward row 101 is
disposed on the windward side of the leeward row 102.
[0023] A flow of air traveling toward the windward row
101 and the leeward row 102 is actively generated by
the fan 100a. The outdoor heat exchanger 100 (the wind-
ward row 101, the leeward row 102, and the fan 100a),
the compressor 5, the expansion unit 7, the four-way
valve 11, and the control unit 140 are housed in a case
of an outdoor unit 17.

[0024] The windward row 101 includes windward heat
transfer pipes 111 constituting a plurality of first heat
transfer pipes, and windward fins 113 constituting a plu-
rality of first fins intersecting the plurality of windward
heat transfer pipes 111. The leeward row 102 includes
leeward heat transfer pipes 112 constituting a plurality
of second heat transfer pipes, and leeward fins 114 con-
stituting a plurality of second fins intersecting the plurality
of leeward heat transfer pipes 112. The plurality of wind-
ward heat transfer pipes 111 and the plurality of leeward
heat transfer pipes 112 are respectively formed from ei-
ther flat pipes or circular pipes having a diameter not
exceeding 4 mm.

[0025] The windwardrow 101 and the leeward row 102
are arranged in the direction of the flow W of the air that
exchanges heat with the refrigerant, or in other words in
an arrangement direction Z.

[0026] The windward row 101 is closer to an air intake
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surface 17a of the case of the outdoor unit 17 than the
leeward row 102. In other words, the leeward row 102 is
closer to an air discharge surface 17b provided on the
case of the outdoor unit 17 than the windward row 101.
[0027] In the windward row 101, the plurality of wind-
ward heat transfer pipes 111 are arranged in a vertical
direction Y that is orthogonal to both a lengthwise direc-
tion, or in other words a heat transfer pipe flow direction
X, and the arrangement direction Z. Similarly, in the lee-
ward row 102, the plurality of leeward heat transfer pipes
112 are arranged in the vertical direction Y that is orthog-
onal to both the lengthwise direction, or in other words
the heat transfer pipe flow direction X, and the arrange-
ment direction Z. Note that the heat transfer pipe flow
direction X is orthogonal to both the arrangement direc-
tion Z and the vertical direction Y.

[0028] The plurality of windward fins 113 intersect the
plurality of windward heat transfer pipes 111 when seen
from above. More specifically, the plurality of windward
fins 113 respectively extend in the arrangement direction
Zthatis orthogonal to the heat transfer pipe flow direction
X. Similarly, the plurality of leeward fins 114 intersect the
plurality of leeward heat transfer pipes 112 when seen
from above. More specifically, the plurality of leeward fins
114 respectively extend in the arrangement direction Z
that is orthogonal to the heat transfer pipe flow direction
X.

[0029] Respective inlet ends of the plurality of wind-
ward heat transfer pipes 111 are connected to a shared
windward inlet header 103, and respective outlet ends
of the plurality of windward heat transfer pipes 111 are
connected to a shared windward outlet header 105. Fur-
ther, respective inlet ends of the plurality of leeward heat
transfer pipes 112 are connected to a shared leeward
inlet header 104, and respective outlet ends of the plu-
rality of leeward heat transfer pipes 112 are connected
to a shared leeward outlet header 106.

[0030] The windward inletheader 103 and the leeward
inlet header 104 are connected to a branch portion 123a
ofaninletmanifold 123 via a plurality of inlet branch pipes
121 (two in the first embodiment). Further, the windward
outlet header 105 and the leeward outlet header 106 are
connected to a branch portion 127a of an outlet manifold
127 via a plurality of outlet branch pipes 125 (two in the
first embodiment).

[0031] Therefrigeration cycle device 1 furtherincludes
afirsttemperature sensor 131. Thefirst temperature sen-
sor 131 is disposed between the outlet manifold 127 and
a windward fin 113a that is closest to the branch portion
127a of the outlet manifold 127. As a specific example,
in the first embodiment, the first temperature sensor 131
is provided in the outlet branch pipe 125 on the windward
side between the windward outlet header 105 and the
branch portion 127a of the outlet manifold 127. In other
words, the first temperature sensor 131 is provided in a
position serving as a downstream portion of the windward
outlet header 105 and an upstream portion of the branch
portion 127a of the outlet manifold 127 in relation to the
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flow direction of the refrigerant during the cooling oper-
ation. The control unit 140 determines whether or not to
terminate the defrosting operation on the basis of a tem-
perature detected by the first temperature sensor 131.
[0032] Next, an operation of the refrigeration cycle de-
vice according to the first embodiment will be described.
First, the heating operation will be described. During the
heating operation, the refrigerant flows in the direction of
the dotted line arrows in the drawings. High-pressure,
high-temperature gas refrigerant discharged from the
compressor 5 passes through the four-way valve 11 so
as to flow into the indoor heat exchanger 9. After flowing
intothe indoor heat exchanger 9, the refrigerant exchang-
es heat with indoor air so as to be cooled, and then flows
into the expansion unit 7 in order to be depressurized.
The depressurized, low-temperature refrigerant then
flows into the outdoor heat exchanger 100.

[0033] After flowing into the outdoor heat exchanger
100, the refrigerant flows into the windward outlet header
105 and the leeward outlet header 106 through the outlet
manifold 127 and the branch portion 127a shown in Fig.
3. The refrigerant that flows into the windward outlet
header 105 flows through the plurality of windward heat
transfer pipes 111, while the refrigerant that flows into
the leeward outlet header 106 flows through the plurality
of leeward heat transfer pipes 112. While flowing through
the windward heat transfer pipes 111 and the leeward
heat transfer pipes 112, the refrigerant is heated by air
blown out by the fan 100a, and as a result, the refrigerant
evaporates.

[0034] Next, the evaporated refrigerant converges in
the windwardinletheader 103 and the leewardinlet head-
er 104, and then passes through the branch portion 123a
so as to converge again in the inlet manifold 123. After
flowing out of the outdoor heat exchanger 100, the re-
frigerant returns to the compressor 5 through the four-
way valve 11.In other words, the outdoor heat exchanger
100 according to the first embodiment includes a plurality
ofrows arranged in adirection (the arrangement direction
Z) that is substantially parallel to the flow of the fluid (air)
that exchanges heat with the refrigerant, and the refrig-
erant is set to flow through all of the heat transfer pipes
in an identical direction over the plurality of rows, this
direction (the transfer pipe flow direction X) being sub-
stantially orthogonal to the flow of the fluid (air) that ex-
changes heat with the refrigerant. In other words, the
outdoor heat exchanger 100 is a multi-row, direct flow
type exchanger.

[0035] Here, Fig. 4 shows a relationship between the
temperature ofthe refrigerant flowing through the outdoor
heat exchanger and the temperature of the air during the
refrigeration cycle operation described above. The ab-
scissa in Fig. 4 shows the arrangement direction Z of
Figs. 2 and 3, and the ordinate shows a temperature t.
[0036] As shown in Fig. 4, the refrigerant flowing
through the windward row 101 and the refrigerant flowing
through the leeward row 102 have substantially identical
temperatures. The reason for this is that the refrigerant
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flowing through the heat exchanger flows in a saturated
condition.

[0037] As regards an air temperature ta, however, the
air exchanges heat with the refrigerant while passing
through the windward row 101, leading to a reduction in
the temperature thereof. Further, when the temperature
of the fins of the heat exchanger or the surfaces of the
heat transfer pipes falls to or below a dew point temper-
ature of the air, dew forms on the surfaces of the fins or
the surfaces of the heat transfer pipes, leading to a re-
duction in the humidity of the air. Accordingly, the tem-
perature and humidity of the air that flows into the leeward
row 102 are lower than the temperature and humidity of
the air that flows into windward row 101.

[0038] The amountof heatexchange thatoccursinthe
heat exchanger is determined by a difference between
the temperature of the refrigerant and the temperature
or humidity of the air. Therefore, a larger amount of heat
exchange occurs in the windward row 101 than in the
leeward row 102.

[0039] Furthermore, when the temperature of the air
decreases, the temperature of the refrigerant also de-
creases, and when the temperature of the fins or the heat
transfer pipes falls below 0 degrees, water vapor in the
air turns into frost that adheres to the heat exchanger.
Hence, unless countermeasures of some kind are imple-
mented, a larger amount of frost adheres to the windward
row 101 in which a larger amount of heat exchange oc-
curs, leading to an imbalance in the amount of frost
formed on the windward row 101 and the leeward row
102.

[0040] In the first embodiment, therefore, the defrost-
ing operation is implemented as follows. During the de-
frosting operation, the four-way valve 11 shown in Fig. 3
is switched such that the high-temperature, high-pres-
sure refrigerant flows to the outdoor heat exchanger 100.
In other words, the refrigerant flows in an opposite direc-
tion to the heating operation.

[0041] Fig. 5 shows the temperature of the refrigerant
in the outdoor heat exchanger 100 during the defrosting
operation. The abscissa in Fig. 5 shows time S, and the
ordinate shows a refrigerant temperature T. Further, a
solid line in Fig. 5 denotes a temperature TA1 detected
by the first temperature sensor 131 during the defrosting
operation, and a dotted line in Fig. 5 denotes an outlet
temperature TB of the leeward heat transfer pipes 112
on the leeward row 102.

[0042] When the defrosting operation starts (at a time
SS), high-temperature refrigerant is supplied such that
the temperature of the outdoor heat exchanger 100 in-
creases, and in the vicinity of 0 degrees, the frost starts
to melt. As the frost melts, the temperature remains at 0
degrees for a while due to the effects of latent heat. When
the frost has almost completely melted, the temperature
starts to increase again, and at a set defrosting termina-
tion temperature Tf, the defrosting operation is terminat-
ed.

[0043] Here, however, the temperature of the wind-
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ward row 101 to which a large amount of frost is adhered
does not increase as easily as the temperature of the
leeward row 102. Therefore, if the defrosting operation
is terminated at a point where the temperature of the
leeward row 102 has increased sufficiently, for example
a point (a time SB) where the outlet temperature TB of
the leeward row 102 exceeds the defrosting termination
temperature Tf, the temperature of the windward row 101
may not yet have increased sufficiently, and as a result,
the frost adhered to the windward row 101 may not be
removed appropriately.

[0044] Hence, in the first embodiment, the defrosting
operation is terminated at a point (a time SA) where the
temperature TA1 detected by the first temperature sen-
sor 131, which is disposed between the outlet manifold
127 and the windward fin 113a that is closest to the
branch portion 127a of the outlet manifold 127, exceeds
the defrosting termination temperature Tf. In other words,
the defrosting operation is continued until the tempera-
ture TA1 detected by the first temperature sensor 131
exceeds the defrosting termination temperature Tf. In the
first embodiment, therefore, the control unit 140 termi-
nates the defrosting temperature on the basis of the tem-
perature detected by the first temperature sensor 131.
As a result, the frost adhered to both the windward row
101 and the leeward row 102 can be melted sufficiently.
[0045] Note that the defrosting termination tempera-
ture Tf is preferably set appropriately for each individual
outdoor heat exchanger in accordance with configuration
conditions and use environment conditions thereof. The
defrosting termination temperature Tf may be set within
a temperature range of more than 0 degrees and less
than 20 degrees, but is preferably set within a tempera-
ture range of more than 5 degrees and less than 20 de-
grees.

[0046] With the refrigeration cycle device according to
the first embodiment, as described above, an amount of
remaining frost can be reduced in a multi-row heat ex-
changer having a distributed thermal load.

Second Embodiment

[0047] Next, a second embodiment of this invention
will be described on the basis of Fig. 6. Fig. 6 is a similar
view to Fig. 3, but relates to the second embodiment.
Note that except for the parts to be described below, the
second embodiment is assumed to be identical to the
first embodiment.

[0048] In the second embodiment, a second tempera-
ture sensor 231 is provided. The second temperature
sensor 231 is disposed between the outlet manifold 127
and aleewardfin 114athatis closestto the branch portion
127a of the outlet manifold 127. As a specific example,
the second temperature sensor 231 is provided in the
outlet branch pipe 125 on the leeward side between the
leeward outlet header 106 and the branch portion 127a
of the outlet manifold 127. The second temperature sen-
sor 231 is also connected to the control unit 140.
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[0049] Duringthe defrosting operation according to the
second embodiment, the control unit 140 terminates the
defrosting operation when a temperature TA2 (note that
the temperature TA2 is identical to the aforementioned
temperature TB) detected by the second temperature
sensor 231 and the temperature TA1 detected by the first
temperature sensor 131 both exceed the set defrosting
termination temperature Tf. In other words, the defrosting
operation is terminated when temperature TA2 > defrost-
ing termination temperature Tf and temperature TA1 >
defrosting termination temperature Tf are both satisfied.
[0050] Likewise with the refrigeration cycle device ac-
cording to the second embodiment, as described above,
an amount of remaining frost can be reduced in a multi-
row heat exchanger having a distributed thermal load.
Moreover, since the refrigerant temperature on the lee-
ward side can also be detected, the frost adhered to the
heat exchanger can be melted more reliably.

Third Embodiment

[0051] Next, a third embodiment of this invention will
be described on the basis of Fig. 7. Fig. 7 is a similar
view to Fig. 3, but relates to the third embodiment. Note
that except for the parts to be described below, the third
embodiment is assumed to be identical to the first em-
bodiment.

[0052] In the third embodiment, a third temperature
sensor 331 is provided. The third temperature sensor
331 is disposed in the outlet manifold 127.

[0053] Likewise with the refrigeration cycle device ac-
cording to the third embodiment, as described above, an
amount of remaining frost can be reduced in a multi-row
heat exchanger having a distributed thermal load. More-
over, the temperature in a portion where the outlet branch
pipes 125 converge can be detected during the cooling
operation, and as a result, appropriate over-cooling con-
trol can be implemented on the refrigeration cycle.
[0054] The specific content of this invention was de-
scribed above with reference to preferred embodiments,
but it would be obvious to a person skilled in the art that
various amended embodiments may be employed on the
basis of the basic technical spirit and teachings of this
invention.

[0055] In the above embodiments, an air conditioner
is used as the refrigeration cycle device, but this invention
is not limited thereto, and may be applied widely to any
refrigeration cycle device thatincludes a refrigeration cir-
cuit having a compressor, an expansion unit, an indoor
heatexchanger, and an outdoor heat exchanger. Accord-
ingly, this invention may be implemented using a hot wa-
ter supply device, for example, as the refrigeration cycle
device.

[0056] Further,inthe above embodiments, the outdoor
heat exchanger is a two-row heat exchanger, but this
invention is not limited thereto, and may also be applied
to a heat exchanger having three or more rows. In this
case, the invention is implemented such that the wind-
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ward row described above serves as the row furthest
toward the windward side in the heat exchanger having
three or more rows.

[0057] As long as the first temperature sensor is dis-
posed between the outlet manifold and the windward fin
thatis closest to the branch portion of the outlet manifold,
the configuration of the above embodiments may be tak-
en as merely an example. In another example, the first
temperature sensor may be attached to the windward
outlet header. Alternatively, the first temperature sensor
may be attached to one of the windward heat transfer
pipes between the windward outlet header and the wind-
ward fin that is closest to the branch portion of the outlet
manifold. Furthermore, in this case, the first temperature
sensor is preferably attached to a windward heat transfer
pipe positioned on the lower side, and most preferably
attached to the windward heat transfer pipe in the lowest
position.

Reference Signs List
[0058]

1  Refrigeration cycle device

3 Circuit

5 Compressor

7 Expansion unit

9 Indoor heat exchanger
100 Outdoor heat exchanger
100a Fan

101 Windward row

102 Leeward row

103 Windward inlet header
104 Leeward inlet header

105 Windward outlet header
106 Leeward outlet header

111 Windward heat transfer pipe
112 Leeward heat transfer pipe
113 Windward fin

114 Leeward fin

121 Inlet branch pipe

123 Inlet manifold

123a, 127a  Branch portion

125 Outlet branch pipe

127 Outlet manifold

131 First temperature sensor
231 Second temperature sensor
331 Third temperature sensor
Claims

1. Arefrigeration cycle device comprising a circuit that
includes a compressor, an outdoor heat exchanger,
an expansion unit, and an indoor heat exchanger,
the outdoor heat exchanger comprising a fan, a first
heat exchanger, and a second heat exchanger dis-
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posed downwind of the first heat exchanger relative
to an air flow generated by the fan,

the first heat exchanger comprising afirst heat trans-
fer pipe and a plurality of first fins intersecting the
first heat transfer pipe,

the second heat exchanger comprising a second
heat transfer pipe,

the first heat transfer pipe being connected to a first
header, the second heat transfer pipe being connect-
ed to a second header, and

the first header and the second header being con-
nected to a branch portion of a manifold via a branch
pipe,

wherein a first temperature sensor is disposed be-
tween the plurality of first fins and the branch portion
of the manifold.

The refrigeration cycle device according to claim 1,
wherein

the refrigeration cycle device comprises a control
unit, and

the control unit is connected to the first temperature
sensor in order to determine whether or not to ter-
minate a defrosting operation on the basis of a tem-
perature detected by the first temperature sensor.

The refrigeration cycle device according to claim 1
or 2, wherein the first temperature sensor is provided
in the branch pipe between the first header and the
branch portion of the manifold.

The refrigeration cycle device according to any of
claims 1 to 3, wherein

the refrigeration cycle device comprises a plurality
of second fins intersecting the second heat transfer
pipe, and a second temperature sensor, and

the second temperature sensor is disposed between
the branch portion of the manifold and a second fin
that is, among the plurality of second fins, closest to
the branch portion of the manifold.

The refrigeration cycle device according to any of
claims 1 to 3, wherein

the refrigeration cycle device comprises a third tem-
perature sensor, and

the third temperature sensor is disposed in the man-
ifold.

The refrigeration cycle device according to any one
of claims 1 to 5, wherein the first heat transfer pipe
and the second heat transfer pipe are respectively
formed from either flat pipes

or circular pipes having a diameter not exceeding 4
mm.
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FIG. 4
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FIG. 5
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