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(67) A refrigeration cycle apparatus 100 includes a
casing 8 of a refrigerant circuit 10, a first heat-medium
pipe 5, and a second heat-medium pipe 6. The casing 8
includes a first frame body 8a having such a tapered sec-
tional shape in a vertical direction that an area of a lower
surface part 82a is smaller than an area of an upper sur-
face part 81a, and a second frame body 8b including a
side surface part 83b having a rectangular sectional
shape in a vertical direction and connected with a periph-
eral part of the lower surface part 82a of the first frame
body 8a. The first heat-medium pipe 5 includes a first
heat-medium inflow end part 5a and a first heat-medium
outflow end part 5b, at least one of the first heat-medium
inflow end part 5a and the first heat-medium outflow end
part 5b being housed in the second frame body 8b. The
second heat-medium pipe 6 includes a second heat-me-
dium inflow end part 6a and a second heat-medium out-
flow end part 6b, at least one of the second heat-medium
inflow end part 6a and the second heat-medium outflow
end part 6b being housed in the second frame body 8b.
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Description
Technical Field

[0001] The present invention relates to a refrigeration
cycle apparatus that can exchange heat with a heat me-
dium such as water or brine and a plurality of which can
be connected with each other, and a refrigeration cycle
system.

Background Art

[0002] Conventionally, a heat pump device, a connec-
tion port of a heat-medium heat exchanger of which is
disposed outside of a casing, has been known as a re-
frigeration cycle apparatus that can exchange heat with
a heat medium such as water or brine and a plurality of
which can be connected with each other (for example,
Patent Literature 1). In another known refrigeration cycle
apparatus, the heat-medium pipe is included in the cas-
ing (for example, Patent Literature 2).

Citation List
Patent Literature
[0003]

Patent Literature 1: Japanese Patent Laid-open No.
2008-267724
Patent Literature 2: Japanese Patent Laid-open No.
2012-247168

Summary of Invention
Technical Problem

[0004] However, for the refrigeration cycle apparatus
according to Patent Literature 1, the connection port of
the heat-medium heat exchanger of which is disposed
outside of the casing, additional work is needed to provide
the heat-medium pipe outside of the casing. Thus, the
refrigeration cycle apparatus according to Patent Litera-
ture 1 requires increased man-hour of connecting the
refrigeration cycle apparatus with the heat-medium pipe,
and makes it difficult to achieve installation space reduc-
tion when a plurality of the refrigeration cycle apparatus-
es are connected with each other. When a plurality of the
refrigeration cycle apparatuses according to Patent Lit-
erature 2 are connected with each other, however, the
casings of the refrigeration cycle apparatuses are dis-
posed without a gap therebetween, and thus a sufficient
work space necessary for connection of the heat-medium
pipes cannot be provided.

[0005] The presentinvention is intended to overcome
the above-described problems by providing a refrigera-
tion cycle apparatus that can achieve installation space
reduction when a plurality of refrigeration cycle appara-
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tuses are connected with each other, and that can provide
a sufficient work space necessary for connection of heat-
medium pipes, and a refrigeration cycle system.

Solution to Problem

[0006] A refrigeration cycle apparatus according to an
Embodiment of the present invention includes a refriger-
ant circuit in which a compressor, a first heat exchanger,
a decompression device, and a second heat exchanger
are connected with each other through refrigerant pipes,
refrigerant circulates inside, and the second heat ex-
changer exchanges heat between the refrigerant and a
heat medium; a casing housing the refrigerant circuit; a
first heat-medium pipe including a first heat-medium bi-
furcation pipe for allowing the heat medium to flow into
the second heat exchanger inside the casing; and a sec-
ond heat-medium pipe including a second heat-medium
bifurcation pipe for allowing the heat medium to flow out
of the second heat exchanger inside the casing, the cas-
ing including a first frame body having such a tapered
sectional shape in a vertical direction that an area of a
lower surface part of the first frame body is smaller than
an area of an upper surface part of the first frame body,
and a second frame body having a rectangular sectional
shape in the vertical direction and including a side surface
part connected with a peripheral part of the lower surface
part of the first frame body, the first heat-medium pipe
including a first heat-medium inflow end part and a first
heat-medium outflow end part, at least one of the first
heat-medium inflow end part and the first heat-medium
outflow end part being housed in the second frame body,
the second heat-medium pipe including a second heat-
medium inflow end part and a second heat-medium out-
flow end part, at least one of the second heat-medium
inflow end part and the second heat-medium outflow end
part being housed in the second frame body.

[0007] In arefrigeration cycle system according to an-
other Embodiment of the present invention, a plurality of
the above-described refrigeration cycle apparatuses are
connected with each other, and a U-shaped pipe protec-
tion panelis attached to a part of a pipe positioned outside
of the casing of the refrigeration cycle apparatus to cover
and protect a front side, a back side, and an upper side
of the part of the pipe.

[0008] In a refrigeration cycle system according to a
further Embodiment of the present invention, a plurality
of the above-described refrigeration cycle apparatuses
are connected with each other, and a part of a pipe po-
sitioned outside of the casing of each refrigeration cycle
apparatus is protected with racking.

Advantageous Effects of Invention

[0009] According to the present invention, a space is
provided between second frame bodies when a plurality
of refrigeration cycle apparatuses are installed. A first
heat-medium pipe and a second heat-medium pipe of
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each refrigeration cycle apparatus are disposed inside a
casing. Thus, the present invention can provide a refrig-
eration cycle apparatus that can achieve installation
space reduction when a plurality of the refrigeration cycle
apparatuses are connected with each other, and that can
provide a sufficient work space necessary for connection
of heat-medium pipes, and a refrigeration cycle system.

Brief Description of Drawings
[0010]

[Fig. 1] Fig. 1 is a schematic refrigerant circuit dia-
gramillustrating an exemplary refrigeration cycle ap-
paratus 100 according to Embodiment 1 of the
present invention.

[Fig. 2] Fig. 2 is a schematic view illustrating an in-
ternal configuration of the refrigeration cycle appa-
ratus 100 according to Embodiment 1 of the present
invention when viewed from front.

[Fig. 3] Fig. 3 is a schematic view illustrating external
and internal configurations of a refrigeration cycle
system 500 according to Embodiment 1 of the
present invention when viewed from front.

[Fig. 4] Fig. 4 is a schematic view illustrating external
and internal configurations of the refrigeration cycle
system 500 according to Embodiment 1 of the
present invention when viewed from top.

[Fig. 5] Fig. 5 is a schematic view illustrating an ex-
ternal configuration of a conventional refrigeration
cycle system 550.

[Fig. 6] Fig. 6 is a schematic view illustrating the in-
ternal configuration of the refrigeration cycle appa-
ratus 100 according to Embodiment 2 of the present
invention when viewed from front.

[Fig. 7] Fig. 7 is a schematic view illustrating external
and internal configurations of the refrigeration cycle
system 500 according to Embodiment 2 of the
present invention when viewed from front.

[Fig. 8] Fig. 8 is a schematic view illustrating external
and internal configurations of the refrigeration cycle
system 500 according to Embodiment 2 of the
present invention when viewed from top.

[Fig. 9] Fig. 9 is a schematic view illustrating external
and internal configurations of the refrigeration cycle
system 500 according to Embodiment 3 of the
present invention when viewed from front.

[Fig. 10] Fig. 10 is a schematic view illustrating ex-
ternal and internal configurations of the refrigeration
cycle system 500 according to Embodiment 3 of the
present invention when viewed from top.

[Fig. 11] Fig. 11 is a schematic view illustrating ex-
ternal and internal configurations of the refrigeration
cycle system 500 according to Embodiment 4 of the
present invention when viewed from front.

[Fig. 12] Fig. 12 is a schematic view illustrating ex-
ternal and internal configurations of the refrigeration
cycle system 500 according to Embodiment 4 of the
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present invention when viewed from top.
Description of Embodiments
Embodiment 1

[0011] The following describes arefrigeration cycle ap-
paratus 100 according to Embodiment 1 of the present
invention with reference to Figs. 1 and 2. Fig. 1 is a sche-
matic refrigerant circuit diagram illustrating an example
of the refrigeration cycle apparatus 100 according to Em-
bodiment 1. Fig. 2 is a schematic view illustrating an in-
ternal configuration of the refrigeration cycle apparatus
100 according to Embodiment 1 when viewed from front.
In the following drawings including Figs. 1 and 2, a di-
mensional relation between components and the shapes
thereof are illustrated differently from those in reality in
some cases. In the following drawings, any identical or
similar members or parts are denoted by an identical ref-
erence sign, or the reference sign is omitted.

[0012] As illustrated in Fig. 1, the refrigeration cycle
apparatus 100 according to Embodiment 1 includes a
refrigerant circuit 10 in which a compressor 1, a first heat
exchanger 2, a decompression device 3, and a second
heat exchanger 4 are connected with each other through
refrigerant pipes, and refrigerant circulates inside. The
refrigeration cycle apparatus 100 according to Embodi-
ment 1 also includes a first heat-medium pipe 5 for al-
lowing a heat medium to flow into the second heat ex-
changer 4, and a second heat-medium pipe 6 for allowing
the heat mediumto flow out of the second heat exchanger
4.

[0013] The compressor 1 is a fluid machine configured
to compress sucked low-pressure refrigerant and dis-
charge the compressed refrigerant as high-pressure re-
frigerant. The compressor 1 may be, for example, a scroll
compressor having a controllable rotational frequency.
[0014] Thefirstheatexchanger2serves asacondens-
er in Fig. 1. The first heat exchanger 2 is, for example,
an air-cooled condenser (air cooling condenser) capable
of exchanging heat between the high-pressure refriger-
ant discharged from the compressor 1 and flowing inside
the first heat exchanger 2 and outdoor air provided by a
fan 7. The first heat exchanger 2 may be, for example, a
fin-and-tube heat exchanger of a cross-fin type including
a heat transfer tube and a plurality of fins.

[0015] The decompression device 3 expands and de-
compresses high-pressure liquid refrigerant and pro-
vides the refrigerant into the second heat exchanger 4.
The decompression device 3 is an expansion valve such
as alinear electronic expansion valve (LEV), the opening
degree of which is adjustable in a multi-staged or contin-
uous manner.

[0016] The second heat exchanger 4 serves as an
evaporator (radiator) in Fig. 1. The second heat exchang-
er 4 is, for example, a fin-and-tube heat exchanger of a
cross-fin type including a heat transfer tube and a plurality
of fins. The second heat exchanger 4 according to Em-
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bodiment 1 is configured to exchange heat between low-
temperature and low-pressure two-phase refrigerant that
flows in from the decompression device 3 and flows in-
side the second heat exchanger 4 and the heat medium
that flows in from the first heat-medium pipe 5, flows in-
side the second heat exchanger 4, and flows out of the
first heat-medium pipe 5. The first heat-medium pipe 5
(water inlet pipe) is connected with, for example, a heat-
medium inflow port 4a provided at an end part of a heat
transfer tube (notillustrated) of the second heat exchang-
er 4. The second heat-medium pipe 6 (water outlet pipe)
is connected with, for example, a heat-medium outflow
port 4b provided at an end part of a heat transfer tube
(not illustrated) of the second heat exchanger 4. In the
refrigeration cycle apparatus 100 according to Embodi-
ment 1, the heat medium may be a liquid heat medium
such as water or brine.

[0017] The refrigeration cycle apparatus 100 accord-
ing to Embodiment 1 further includes the fan 7 configured
to externally blow out air passing through the first heat
exchanger 2. The fan 7 (fan for an air cooling condenser)
guides airflow passing through the first heat exchanger
2 by rotational operation of the fan 7, and is, for example,
a propeller fan.

[0018] As illustrated in Fig. 2, the refrigerant circuit 10
of the refrigeration cycle apparatus 100 according to Em-
bodiment 1 is housed in a casing 8 including a first frame
body 8a and a second frame body 8b.

[0019] The first frame body 8a has such a tapered sec-
tional shape in the vertical direction that the area of a
lower surface part 82a is smaller than the area of an
upper surface part 81a. In other words, the first frame
body 8a has a section in the vertical direction, the width
of which in the horizontal direction decreases from the
upper surface part 81 a to the lower surface part 82a,
and has a side surface part 83a, a section of which in the
vertical direction is tilted to the vertical direction. The first
frame body may have any three-dimensional shape hav-
ing such atapered sectional shapein the vertical direction
that the area of the lower surface part 82a is smaller than
the area of the upper surface part 81a. For example, the
three-dimensional shape of the first frame body 8a may
be a four-sided pyramid trapezium.

[0020] The second frame body 8b includes a side sur-
face part 83b having a rectangular sectional shape in the
vertical direction and connected with a peripheral part of
the lower surface part 82a of the first frame body 8a. In
other words, the side surface part 83a of the first frame
body 8a and the side surface part 83b of the second
frame body 8b form a continuous side surface of the cas-
ing 8. The second frame body 8b has a section in the
vertical direction, the width of which in the horizontal di-
rection is smaller than the width of the upper surface part
81a of the section of the first frame body 8a in the hori-
zontal direction. The three-dimensional shape of the sec-
ond frame body 8b depends on the three-dimensional
shape of the first frame body 8a. For example, when the
three-dimensional shape of the first frame body 8a is a
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four-sided pyramid trapezium, the three-dimensional
shape of the second frame body 8b is a cube.

[0021] The one or more first heat exchangers 2 are
housed in the first frame body 8a. The side surface part
83a of the first frame body 8a is provided with a vent (not
illustrated), and the first heat exchanger 2 is fixed inside
of the side surface part 83a of the first frame body 8a.
The first heat exchanger 2 has a sectional shape tilted
in the vertical direction along the side surface part 83a
of the first frame body 8a. As illustrated in Fig. 2, the two
first heat exchangers 2 may be fixed inside of the op-
posed side surface parts 83a of the first frame body 8a.
[0022] Thefan7,which externally blows outair passing
through the first heat exchanger 2, is disposed on the
upper surface part 81a of the first frame body 8a. In other
words, in Fig. 2, air sucked through the vent (not illus-
trated) provided to the side surface part 83a of the first
frame body 8a is subjected to heat exchange at the first
heat exchanger 2 and externally blown out by the fan 7.
[0023] The second frame body 8b houses the second
heat exchanger 4. Although not illustrated in Fig. 2, the
second frame body 8b is provided with a machine room
13 (refer to Fig. 4) of the refrigeration cycle apparatus
100, the machine room 13 housing, for example, the com-
pressor 1 and the decompression device 3.

[0024] The first heat-medium pipe 5 is disposed inside
of the second frame body 8b to allow the heat medium
to flow into the second heat exchanger 4 for heat ex-
change. The second heat-medium pipe 6 is disposed to
allow the heat medium after the heat exchange to flow
out of the second heat exchanger 4. For example, in Fig.
2, the first heat-medium pipe 5 and the second heat-me-
dium pipe 6 are disposed at vertically separated places,
the first heat-medium pipe 5 being at the upper place,
and the second heat-medium pipe 6 being at the lower
place. The first heat-medium pipe 5 and the second heat-
medium pipe 6 may be, for example, straight pipes.
[0025] The first heat-medium pipe 5 includes a first
heat-medium inflow end part 5a and a first heat-medium
outflow end part 5b as pipe connection ports. At least
one of the first heat-medium inflow end part 5a and the
first heat-medium outflow end part 5b is housed in the
second frame body 8b. The second heat-medium pipe 6
includes a second heat-medium inflow end part 6a and
a second heat-medium outflow end part 6b as pipe con-
nection ports. At least one of the second heat-medium
inflow end part 6a and the second heat-medium outflow
end part 6b is housed in the second frame body 8b.
[0026] Forexample, one ofthefirstheat-mediuminflow
end part 5a and the first heat-medium outflow end part
5b may protrude out of the casing 8, and the other end
part may be housed in the casing 8. One of the second
heat-medium inflow end part 6a and the second heat-
medium outflow end part 6b may protrude out of the cas-
ing 8, and the other end part may be housed in the casing
8. In other words, one end part of the first heat-medium
pipe 5 protrudes out of the casing 8, and the other end
part is disposed at a position inside the casing 8. One
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end part of the second heat-medium pipe 6 protrudes out
of the casing 8, and the other end part is disposed at a
position inside the casing 8.

[0027] The following describes operation of the refrig-
eration cycle apparatus 100 according to Embodiment 1.
[0028] High-temperature and high-pressure gas refrig-
erant discharged from the compressor 1 flows into the
first heat exchanger 2. Having flowed into the first heat
exchanger 2, the high-temperature and high-pressure
gas refrigerant is subjected to heat exchange by releas-
ing heat to air as a low-temperature medium, and be-
comes high-pressure liquid refrigerant. The high-pres-
sure liquid refrigerant flows into the decompression de-
vice 3. Having flowed into the decompression device 3,
the high-pressure liquid refrigerant is expanded and de-
pressurized into low-temperature and low-pressure two-
phase refrigerant. The low-temperature and low-pres-
sure two-phase refrigerant flows into the second heat
exchanger 4 and absorbs heat from a high-temperature
medium flowing through the second heat exchanger 4,
thereby evaporating into high-quality two-phase refriger-
antor low-temperature and low-pressure gas refrigerant.
Having flowed out of the second heat exchanger 4, the
high-quality two-phase refrigerant or low-temperature
and low-pressure gas refrigerant is sucked into the com-
pressor 1. Having sucked into the compressor 1, the re-
frigerant is compressed into high-temperature and high-
pressure gas refrigerant and discharged from the com-
pressor 1. The heat medium cooled at the second heat
exchanger 4 is circulated to a cooling load (for example,
a heat exchanger of an indoor unit for an air-conditioning
device) to exchange heat with a high-temperature medi-
um (for example, indoor air). Having been subjected to
the heat exchange, the high-temperature heat medium
flows into the second heat exchanger 4 and is cooled
through heat exchange with the low-temperature and
low-pressure two-phase refrigerant flowing through the
second heat exchanger 4. In the refrigeration cycle ap-
paratus 100, a cooling operation is performed through
repetition of the above-described cycle.

[0029] In the refrigeration cycle apparatus 100, the
high-temperature and high-pressure gas refrigerant dis-
charged from the compressor 1 may flow into the second
heat exchanger 4 to perform a heating operation. In the
heating operation, the heat medium heated atthe second
heat exchanger 4 is circulated to a heating load (for ex-
ample, a heat exchanger of an indoor unit for an air-con-
ditioning device) to exchange heat with a low-tempera-
ture medium (for example, indoor air). Having been sub-
jected to the heat exchange, the low-temperature heat
medium flows into the second heat exchanger 4 and is
heated through heat exchange with high-temperature
and high-pressure gas refrigerant flowing through the
second heat exchanger 4.

[0030] The following describes, with reference to Figs.
3 and 4, a refrigeration cycle system 500 in which a plu-
rality of the refrigeration cycle apparatuses 100 are con-
nected with each other. Fig. 3 is a schematic view illus-
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trating external and internal configurations of the refrig-
eration cycle system 500 according to Embodiment 1
when viewed from front. Fig. 4 is a schematic view illus-
trating external and internal configurations of the refrig-
eration cycle system 500 according to Embodiment 1
when viewed from top. Fig. 4 schematically illustrates an
internal structure of the second frame body 8b from which
the fan 7 and the first heat exchanger 2 are removed for
sake of description in part of the refrigeration cycle sys-
tem 500. Although not illustrated in Fig. 4, the refrigera-
tion cycle apparatus 100 is provided with the four fans 7
on an upper surface when viewed from outside. The one
or more first heat exchangers 2 are housed in the first
frame body 8a below the four fans 7. As illustrated in Fig.
4, the second frame body 8b is provided with the machine
room 13 housing the compressor 1 and other compo-
nents (not illustrated in Fig. 4).

[0031] As illustrated in Figs. 3 and 4, the refrigeration
cycle system 500 is composed of a plurality of the refrig-
eration cycle apparatuses 100 connected in series with
each other by piping. In Figs. 3 and 4, the three refriger-
ation cycle apparatuses 100 are connected in series with
each other by piping. In the refrigeration cycle system
500, the first heat-medium pipes 5 or the second heat-
medium pipes 6 are connected with each other by piping
through a connecting member 9 such as a pipe joint.
[0032] As illustrated in Fig. 4, in Embodiment 1, the
first heat-medium pipe 5 includes a first heat-medium
bifurcation pipe 5c for allowing the heat medium to flow
into the second heat exchanger 4 inside the casing 8.
The second heat-medium pipe 6 includes a second heat-
medium bifurcation pipe 6¢ for allowing the heat medium
to flow out of the second heat exchanger 4 inside the
casing 8. The first heat-medium bifurcation pipe 5c is
bifurcated from the first heat-medium pipe 5 and con-
nected with the heat-medium inflow port 4a of the second
heat exchanger 4. The second heat-medium bifurcation
pipe 6¢ is bifurcated from the second heat-medium pipe
6 and connected with the heat-medium outflow port 4b
of the second heat exchanger 4. Each second heat ex-
changer 4 is connected with both of the firstheat-medium
bifurcation pipe 5c and the second heat-medium bifurca-
tion pipe 6¢, butin Fig. 4, any one of the firstheat-medium
bifurcation pipe 5c and the second heat-medium bifurca-
tion pipe 6¢ is omitted for sake of description. Alterna-
tively, the first heat-medium bifurcation pipe 5¢c may be
bifurcated on a side closer to the heat-medium inflow port
4a to achieve connection with a plurality of the heat-me-
dium inflow ports 4a, or may be connected with the single
heat-medium inflow port 4a. Similarly, the second heat-
medium bifurcation pipe 6¢ may be bifurcated on a side
closer to the heat-medium outflow port 4b to achieve con-
nection with a plurality of the heat-medium outflow ports
4b, or may be connected with the single heat-medium
outflow port 4b.

[0033] The following describes any effect of the
present invention according to Embodiment 1.

[0034] As described above, the refrigeration cycle ap-
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paratus 100 according to Embodiment 1 includes: the
refrigerant circuit 10 in which the compressor 1, the first
heat exchanger 2, the decompression device 3, and the
second heat exchanger 4 are connected with each other
through refrigerant pipes, refrigerant circulates inside,
and the second heat exchanger 4 exchanges heat be-
tween the refrigerant and the heat medium; the casing 8
that houses the refrigerant circuit 10; the first heat-me-
dium pipe 5 including the first heat-medium bifurcation
pipe 5c for allowing the heat medium to flow into the sec-
ond heatexchanger 4 inside the casing 8; and the second
heat-medium pipe 6 including the second heat-medium
bifurcation pipe 6c for allowing the heat medium to flow
out of the second heat exchanger 4 inside the casing 8.
The casing 8 includes the first frame body 8a having such
a tapered sectional shape in the vertical direction that
the area of the lower surface part 82a is smaller than the
area of the upper surface part 81a, and the second frame
body 8b having a rectangular sectional shape in the ver-
tical direction andincluding a side surface part connected
with the peripheral part of the lower surface part of the
firstframe body 8a. The first heat-medium pipe 5 includes
the first heat-medium inflow end part 5a and the first heat-
medium outflow end part 5b, at least one of the first heat-
medium inflow end part 5a and the first heat-medium
outflow end part 5b being housed in the second frame
body 8b. The second heat-medium pipe 6 includes the
second heat-medium inflow end part 6a and the second
heat-medium outflow end part 6b, at least one of the sec-
ond heat-medium inflow end part 6a and the second heat-
medium outflow end part 6b being housed in the second
frame body 8b.

[0035] Conventionally disclosed is arefrigeration cycle
apparatus that achieves work reduction, work man-hour
reduction, and installation space reduction when heat-
medium pipes are laid at an installation place where a
plurality of refrigeration cycles are installed.

[0036] Forexample, in a known refrigeration cycle ap-
paratus, a connection port of a heat-medium heat ex-
changer protrudes out of a casing. The following de-
scribes this conventional example with reference to Fig.
5. Fig. 5 is a schematic view illustrating an external con-
figuration of a conventional refrigeration cycle system
550.

[0037] In this conventional refrigeration cycle system
550, a plurality of devices 570 each including a heat-
medium heat exchanger inside are connected with a first
on-site water pipe 560a and a second on-site water pipe
560b. For example, when the first on-site water pipe 560a
and the second on-site water pipe 560b are connected
by piping with a connection port of the heat-medium heat
exchanger of each device 570 above the device 570, a
heat-medium pipe requires an extension length d of 1000
mm approximately from the device 570. Thus, itis difficult
to reduce an installation space when the heat-medium
pipe is installed outside of the casing. In addition, the
heat-medium pipe is installed on site, which increases
the man-hour of connection work for the heat-medium
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pipe atthe installation place and complicates piping work.
[0038] When the heat-medium pipe is included in the
casing of the refrigeration cycle apparatus, casings of
the devices are disposed without a gap therebetween,
which makes it difficult to provide a sufficient work space.
[0039] Inthe refrigeration cycle apparatus 100 accord-
ing to Embodiment 1, however, the casing 8 includes the
firstframe body 8a having such atapered sectional shape
in the vertical direction that the area of a lower surface
part is smaller than the area of an upper surface part,
and the second frame body 8b having a rectangular sec-
tional shape in the vertical direction and including a side
surface part connected with the peripheral part of the
lower surface part of the first frame body 8a. With this
configuration, when the casings 8 of a plurality of the
refrigeration cycle apparatuses 100 are disposed in con-
tact with each other, a sufficient space can be provided
between the second frame bodies 8b of the casings 8.
This facilitates, for example, connection work or separa-
tion work for the first heat-medium pipes 5 and the second
heat-medium pipes 6 when the refrigeration cycle appa-
ratuses 100 are connected with each other. In addition,
the first heat-medium pipes 5 and the second heat-me-
dium pipes 6 are disposed in the second frame bodies
8b of the casings 8, which also facilitates the connection
work or separation work. Moreover, a sufficient work
space for maintenance such as repair and inspection can
be provided in the machine room 13, which leads to im-
provement of durability of the refrigeration cycle appara-
tus 100.

[0040] Inthe refrigeration cycle apparatus 100 accord-
ing to Embodiment 1, the first heat-medium pipe and the
second heat-medium pipe are disposed inside the sec-
ond frame body of the casing 8, which eliminates the
need for a heat-medium pipe for on-site layout and ena-
bles omission of pipe work. Since no pipe is needed for
on-site layout, cost reduction can be achieved through
reduction of a pipe space and a pipe length.

[0041] Inthe refrigeration cycle apparatus 100 accord-
ing to Embodiment 1, the heat medium may be water or
brine. This configuration can ensure safety when the heat
medium leaks in a load-side heat exchanger such as a
heat exchanger of an indoor unit through which the heat
medium circulates.

[0042] Inthe refrigeration cycle apparatus 100 accord-
ing to Embodiment 1, the first heat exchanger 2 may
serve as an air-cooled condenser configured to ex-
change heatbetween refrigerantand air, the second heat
exchanger 4 may serve as an evaporator, the first heat
exchanger 2 may be housed in the first frame body 8a,
and the second heat exchanger may be housed in the
second frame body 8b. Since the second heat exchanger
is housed in the second frame body 8b, this configuration
can achieve reduction of the pipe space.

[0043] The refrigeration cycle apparatus 100 accord-
ing to Embodiment 1 may further include the fan 7 dis-
posed on the upper surface part 81a of the first frame
body 8a and configured to externally blow out air passing
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through the first heat exchanger 2. The one or more first
heat exchangers 2 may be disposed on an inner side
surface part of the first frame body 8a and exchange heat
the air sucked through the side surface part 83a of the
first frame body 8a. With this configuration, the first heat
exchanger 2 exchanges heat with air sucked through the
side surface part 83a of the tapered first frame body 8a,
and the air subjected to the heat exchange is discharged
upward through the fan 7. When a plurality of the refrig-
eration cycle apparatuses 100 are connected with each
other, air flow is not blocked by the casings 8 of other
refrigeration cycle apparatuses 100, which leads to effi-
cient heat exchange.

[0044] Inthe refrigeration cycle apparatus 100 accord-
ing to Embodiment 1, one of the first heat-medium inflow
end part 5a and the first heat-medium outflow end part
5b may protrude out of the casing 8, and the other end
part may be housed in the casing 8. Similarly, one of the
second heat-medium inflow end part 6a and the second
heat-medium outflow end part 6b may protrude out of the
casing 8, and the other end part may be housed in the
casing 8. With this configuration, the first heat exchanger
2 exchanges heat with air sucked through the side sur-
face part 83a of the tapered first frame body 8a, and the
air subjected to the heat exchange is discharged upward
through the fan 7. When a plurality of the refrigeration
cycle apparatuses 100 are connected with each other,
air flow is not blocked by the casings 8 of other refriger-
ation cycle apparatuses 100, which leads to efficient heat
exchange. With this configuration, when a plurality of the
refrigeration cycle apparatuses 100 are installed, the first
heat-medium pipes 5 can be directly connected with each
other by piping, and the second heat-medium pipes 6
can be directly connected with each other by piping,
which leads to reduction of the number of connecting
members for pipe connection.

[0045] Inthe refrigeration cycle apparatus 100 accord-
ing to Embodiment 1, the heat medium may be water,
and the second heat exchanger 4 may be a water-cooled
evaporator. This configuration can provide further safety
of the load-side heat exchanger such as a heat exchang-
er of an indoor unit through which the heat medium cir-
culates.

Embodiment 2

[0046] Embodiment 2 of the present invention de-
scribes, with reference to Figs. 6 to 8, a modification of
the refrigeration cycle apparatus 100 according to Em-
bodiment 1 described above. Fig. 6 is a schematic view
illustrating the internal configuration of the refrigeration
cycle apparatus 100 according to Embodiment 2 when
viewed from front. Fig. 7 is a schematic view illustrating
external and internal configurations of the refrigeration
cycle system 500 according to Embodiment 2 when
viewed from front. Fig. 8 is a schematic view illustrating
external and internal configurations of the refrigeration
cycle system 500 according to Embodiment 2 when
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viewed from top. Figs. 6 to 8 correspond to Figs. 2 to 4
described in the above-described Embodiment 1.
[0047] As illustrated in Figs. 6 to 8, in the refrigeration
cycle apparatus 100 according to Embodiment 2 of the
present invention, the first heat-medium inflow end part
5a and the first heat-medium outflow end part 5b as pipe
connection ports are housed in the casing 8. The second
heat-medium inflow end part 6a and the second heat-
medium outflow end part 6b as pipe connection ports are
housed in the casing 8. In other words, each pipe con-
nection port is disposed at a position inside the casing
8. Intherefrigeration cycle system 500 in which a plurality
of the refrigeration cycle apparatuses 100 are installed,
coupling pipes 15 connect between the firstheat-medium
pipes 5 and between the second heat-medium pipes 6,
and each connection partis fixed by the connecting mem-
ber 9 such as a pipe joint.

[0048] According to Embodiment 2, there is no protru-
sion from the casing 8 of the refrigeration cycle apparatus
100, which facilitates transport and installation work of
the refrigeration cycle apparatus 100.

Embodiment 3

[0049] Embodiment 3 of the present invention de-
scribes, with reference to Figs. 9 and 10, an example of
the refrigeration cycle system 500 in which a plurality of
the refrigeration cycle apparatuses 100 according to the
above-described embodiments are installed. Fig. 9 is a
schematic view illustrating external and internal config-
urations of the refrigeration cycle system 500 according
to Embodiment 3 when viewed from front. Fig. 10 is a
schematic view illustrating external and internal config-
urations of the refrigeration cycle system 500 according
to Embodiment 3 when viewed from top. Fig. 9 corre-
sponds to Fig. 3 described in the above-described Em-
bodiment 1 and Fig. 7 described in the above-described
Embodiment 2, and Fig. 10 corresponds to Fig. 4 de-
scribed in the above-described Embodiment 1 and Fig.
8 described in the above-described Embodiment 2.
[0050] In the refrigeration cycle system 500 according
to Embodiment 3, a plurality of the refrigeration cycle
apparatuses 100 are connected with each other, and a
U-shaped pipe protection panel 20 is attached to a part
of a pipe positioned outside of the casing 8 of each re-
frigeration cycle apparatus 100 to cover and protect a
front side, a back side, and an upper side of the part of
the pipe.

[0051] The pipe protection panel 20 is used to protect
a pipe and avoid damage on the pipe by external impact,
and may be, for example, a U-shaped box panel covering
and protecting a front side, a back side, and an upper
side of a part of a pipe positioned outside of the casing
8 of the refrigeration cycle apparatus 100. The pipe pro-
tection panel 20 may be made of, for example, a steel
plate.

[0052] In the refrigeration cycle system 500 according
to Embodiment 3, only a part of a pipe positioned outside
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of the casing 8 of each refrigeration cycle apparatus 100
is covered by the pipe protection panel 20 to protect the
pipe, thereby improving durability of the refrigeration cy-
cle system 500. In addition, the number of required pipe
protection panels can be reduced and thus the number
of attachment processes at an installation place can be
reduced as compared to a conventional device, a heat-
medium pipe of which is externally installed.

Embodiment 4

[0053] Embodiment 4 of the present invention de-
scribes, with reference to Figs. 11 and 12, an example
of the refrigeration cycle system 500 in which a plurality
of the refrigeration cycle apparatuses 100 according to
the above-described embodiments are installed. Fig. 11
is a schematic view illustrating external and internal con-
figurations of the refrigeration cycle system 500 accord-
ing to Embodiment 4 when viewed from front. Fig. 12 is
a schematic view illustrating external and internal con-
figurations of the refrigeration cycle system 500 accord-
ing to Embodiment 4 when viewed from top. Fig. 11 cor-
responds to Fig. 3 described in the above-described Em-
bodiment 1 and Fig. 7 described in the above-described
Embodiment 2, and Fig. 12 corresponds to Fig. 4 de-
scribed in the above-described Embodiment 1 and Fig.
8 described in the above-described Embodiment 2.
[0054] In the refrigeration cycle system 500 according
to Embodiment 4, a plurality of the refrigeration cycle
apparatuses 100 are connected with each other, and a
racking part 30 is provided to a part of a pipe positioned
outside of the casing 8 of each refrigeration cycle appa-
ratus 100 to protect the part of the pipe.

[0055] In the refrigeration cycle system 500 according
to Embodiment 4, a part of a pipe positioned outside of
the casing 8 of each refrigeration cycle apparatus 100 is
provided with the racking part 30 to achieve pipe protec-
tion such as temperature keeping or cooling by covering
the pipe with heat insulating material and wrapping the
pipe with a protection member made of, for example,
aluminum, stainless steel, steel plate, or coating material.
[0056] In the refrigeration cycle system 500 according
to Embodiment 4, only a part of a pipe positioned outside
of the casing 8 of each refrigeration cycle apparatus 100
is provided with racking to protect the pipe, thereby im-
proving durability of the refrigeration cycle system 500.
In addition, the number of protection materials required
for racking can be reduced and thus the number of at-
tachment processes at an installation place can be re-
duced as compared to a conventional device, a heat-
medium pipe of which is externally installed.

Other embodiments

[0057] The prevent invention is not limited to the
above-described embodiments, but various kinds of
modifications are possible. For example, in the refriger-
ation cycle apparatus according to the above-described
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embodiments, a refrigerant flow switching device (for ex-
ample, a four-way valve) may be provided to achieve an
air-conditioning unit capable of performing switching be-
tween a cooling operation and a heating operation.
[0058] The above-described embodiments may be ap-
plied in combination with each other.

Reference Signs List
[0059]

1 compressor, 2 first heat exchanger, 3 decompres-
sion device, 4 second heat exchanger, 4a heat-me-
dium inflow port, 4b heat-medium outflow port, 5 first
heat-medium pipe, 5a first heat-medium inflow end
part, 5b first heat-medium outflow end part, 5c first
heat-medium bifurcation pipe, 6 second heat-medi-
um pipe, 6a second heat-medium inflow end part,
6b second heat-medium outflow end part, 6¢ second
heat-medium bifurcation pipe, 7 fan, 8 casing, 8a
firstframe body, 8b second frame body, 9 connecting
member, 10 refrigerant circuit, 13 machine room, 15
coupling pipe, 20 pipe protection panel, 30 racking
part, 81a upper surface part, 82a lower surface part,
83a side surface part of the first frame body, 83b
side surface part of the second frame body, 100 re-
frigeration cycle apparatus, 500 refrigeration cycle
system, 550 conventional refrigeration cycle system,
560a first on-site water pipe, 560b second on-site
water pipe, 570 conventional device.

Claims
1. A refrigeration cycle apparatus comprising:

a refrigerant circuit in which a compressor, a first
heat exchanger, a decompression device, and
a second heat exchanger are connected with
each other through refrigerant pipes, refrigerant
circulates inside, and the second heat exchang-
er exchanges heat between the refrigerant and
a heat medium;

a casing housing the refrigerant circuit;

a first heat-medium pipe including a first heat-
medium bifurcation pipe for allowing the heat
medium to flow into the second heat exchanger
inside the casing; and

a second heat-medium pipe including a second
heat-medium bifurcation pipe for allowing the
heat medium to flow out of the second heat ex-
changer inside the casing,

the casing including

a first frame body having such a tapered sec-
tional shape in a vertical direction that an area
of a lower surface part of the first frame body is
smaller than an area of an upper surface part of
the first frame body, and
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a second frame body having a rectangular sec-
tional shape in the vertical direction and includ-
ing a side surface part connected with a periph-
eral part of the lower surface part of the first
frame body,

the first heat-medium pipe including a first heat-
medium inflow end part and a first heat-medium
outflow end part, at least one of the first heat-
medium inflow end part and the first heat-medi-
um outflow end part being housed in the second
frame body,

the second heat-medium pipe including a sec-
ond heat-medium inflow end part and a second
heat-medium outflow end part, at least one of
the second heat-medium inflow end partand the
second heat-medium outflow end part being
housed in the second frame body.

Therefrigeration cycle apparatus of claim 1, wherein
the heat medium is water or brine.

The refrigeration cycle apparatus of claim 1 or 2,
wherein the first heat exchanger serves as an air-
cooled condenser configured to exchange heat be-
tween the refrigerant and air, the second heat ex-
changer serves as an evaporator, the first heat ex-
changer is housed in the first frame body, and the
second heat exchanger is housed in the second
frame body.

The refrigeration cycle apparatus of claim 3, further
comprising a fan disposed on the upper surface part
of the first frame body and configured to externally
blow out air passing through the first heat exchanger,
wherein the one or more first heat exchangers are
disposed on an inner side surface part of the first
frame body and exchanges heat with air sucked
through a side surface part of the first frame body.

The refrigeration cycle apparatus of any one of
claims 1 to 4, wherein one of the first heat-medium
inflow end part and the first heat-medium outflow end
part protrudes out of the casing, and the other end
part is housed in the casing.

The refrigeration cycle apparatus of any one of
claims 1 to 4, wherein the first heat-medium inflow
end part and the first heat-medium outflow end part
are housed in the casing.

The refrigeration cycle apparatus of any one of
claims 1 to 6, one of the second heat-medium inflow
end part and the second heat-medium outflow end
part protrudes out of the casing, and an other end
part is housed in the casing.

The refrigeration cycle apparatus of any one of
claims 1 to 6, wherein the second heat-medium in-
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10.

1.

flow end part and the second heat-medium outflow
end part are housed in the casing.

The refrigeration cycle apparatus of any one of
claims 1 to 8, wherein the heat medium is water, and
the second heat exchanger is a water-cooled evap-
orator.

A refrigeration cycle system in which a plurality of
the refrigeration cycle apparatuses of any one of
claims 1 to 9 are connected with each other, and a
U-shaped pipe protection panel is attached to a part
of a pipe positioned outside of the casing of the re-
frigeration cycle apparatus to cover and protect a
front side, a back side, and an upper side of the part
of the pipe.

A refrigeration cycle system in which a plurality of
the refrigeration cycle apparatuses of any one of
claims 1 to 9 are connected with each other, and a
part of a pipe positioned outside of the casing of the
refrigeration cycle apparatus is protected with rack-

ing.
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