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Description

Technical Field

[0001] The present disclosure relates to an air-condi-
tioning apparatus including a relay unit installed between
an outdoor unit and an indoor unit.

Background Art

[0002] In an air-conditioning apparatus, refrigerant that
carries heat is circulated through pipes that connects an
outdoor unit and an indoor unit, to thereby generate con-
ditioned air.
[0003] Recently, air-conditioning apparatuses capable
of simultaneously performing cooling and heating have
been developed. In such a kind of an air-conditioning
apparatus, a plurality of indoor units are installed, and a
relay unit is thus installed between an outdoor unit and
the indoor units. The relay unit distributes refrigerant to
the indoor units.
[0004] For example, an air-conditioning apparatus dis-
closed in Patent Literature 1 is an existing air-condition-
ing apparatus capable of simultaneously performing
cooling and heating. The air-conditioning apparatus of
Patent Literature 1 includes a heat source unit that op-
erates as an outdoor unit, a plurality of indoor units, and
a relay unit that is installed between the heat source unit
and the indoor units. The relay unit of the air-conditioning
apparatus has a plurality of branch ports that allow the
relay unit to be connected to the respective indoor units.
[0005] In such a kind of air-conditioning apparatus, in
general, the branch ports of the relay unit are connected
using flare nuts to pipes that are installed at an actual
place and connected to the indoor units. Each of the
branch ports of the relay unit is formed such that a joint
is brazed to a copper pipe. Each of the pipes at the actual
place includes a flare nut provided at one end of each
pipe. The flare nut of the pipe at the actual place is
screwed onto the joint of the branch port using a spanner,
whereby the pipe at the actual place is connected to the
branch port of the relay unit.
[0006] Patent Literature 2, according to its abstract,
states that, to resolve a problem in a conventional branch
unit of a refrigerant circuit wherein maintainability is bad
even when it is grounded in an underpart of a roof, under
a floor, or in a high place, in the refrigerant circuit branch
unit or the air conditioner, a single outdoor unit and a
plurality of indoor units are connected by the refrigerant
circuit via the branch unit, and refrigerant is supplied from
the outdoor unit to the plurality of indoor units via the
branch unit. The branch unit is composed of a casing
composed of a lid body wherein a top face and a bottom
face can be attached and detached.
[0007] Patent Literature 3, according to its abstract,
states that, to minimize time for mounting and removing
a refrigerant branching box by making joints capable of
being easily connected and disconnected by providing a

plurality of refrigerant outlet pipes having greater lengths
in proportion to their distances from an access cover,
Outlet side pipes and an inlet side pipe are protruded
from one side face of a main body of a refrigerant branch-
ing box: length differences (m) and (n) are provided be-
tween the outlet side pipes making the length of the pipes
greater in proportion to their distances from an access
cover of a container part for the refrigerant branching
box. In relation to the access cover closing the container
part the refrigerant branching box is contained such as
to occupy a space close toward the side end. Joints can
be easily connected and disconnected by a wrench with-
out interference with the outlet side pipes.

Citation List

Patent Literature

[0008]

Patent Literature 1: Japanese Patent No. 3235189
Patent Literature 2: JP 2005 326090 A
Patent Literature 3: JP 3 132 198 B2

Summary of Invention

Technical Problem

[0009] In such an existing air-conditioning apparatus
as described above, in a connection work of connecting
the pipes at the actual place to the branch ports of the
relay unit, each of the flare nuts is tightened while a hex-
agonal portion of an associated one of the joints is being
fastened with a spanner. However, since liquid pipes and
gas pipes are installed as the pipes at the actual place,
the relay unit are formed to have a plurality of branch
ports for the pipes at the actual place. Thus, the distance
between any adjacent two of the branch ports in the relay
unit is short. Therefore, in such a connection work as
described above, when a pipe at the actual place is con-
nected to an associated branch port of the relay unit, this
connection may be obstructed by another branch port. If
so, a spanner cannot be engaged with the hexagonal
portion of the joint at an appropriate angle. In such a
case, if the spanner is forcedly moved in such a manner
as to apply a force to the hexagonal portion of the joint,
the spanner may be slipped, thus deforming the joint.
Consequently, a crack may be formed at the brazed por-
tion of the joint, causing a leak of refrigerant.
[0010] The present invention is applied to solve the
above problem, and relates to an air-conditioning appa-
ratus that enables the workability of a connection work
of connecting a relay unit to pipes connected to an indoor
unit to be improved.

Solution to Problem

[0011] Therefore, there is provided an air-conditioning
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apparatus according to independent claim 1.

Advantageous Effects of Invention

[0012] In the air-conditioning apparatus, it is possible
to improve the workability of a connection work of con-
necting the relay unit to pipes connected to the indoor
unit.

Brief Description of Drawings

[0013]

[Fig. 1] Fig. 1 is a diagram illustrating a configuration
of an air-conditioning apparatus according to Em-
bodiment 1.
[Fig. 2] Fig. 2 is a perspective view of the entire con-
figuration of a relay unit included in the air-condition-
ing apparatus according to Embodiment 1.
[Fig. 3] Fig. 3 is a partial side view illustrating a con-
figuration of each of refrigerant supply pipes of the
relay unit in Embodiment 1.
[Fig. 4] Fig. 4 is a partial side view of the configuration
of another example of the refrigerant supply pipe of
the relay unit in Embodiment 1.
[Fig. 5] Fig. 5 is a diagram illustrating a spanner en-
gaged with a joint included in the refrigerant supply
pipe as illustrated in Fig. 4.
[Fig. 6] Fig. 6 is a partial side view illustrating a con-
figuration of each of refrigerant supply pipes of a re-
lay unit of a reference example.
[Fig. 7] Fig. 7 is a partial side view illustrating a con-
figuration of a joint included in the refrigerant supply
pipe of the relay unit of the reference example.
[Fig. 8] Fig. 8 is a diagram illustrating the joint includ-
ed in the refrigerant supply pipe of the relay unit of
the reference example in the case where the joint is
deformed.
[Fig. 9] Fig. 9 is a diagram illustrating the spanner
engaged with the joint in the reference example as
illustrated in Fig. 7.

Description of Embodiments

[0014] An embodiment of an air-conditioning appara-
tus according to the present invention will be described
with reference to the drawings.

Embodiment 1

[0015] An air-conditioning apparatus according to Em-
bodiment 1 includes a plurality of indoor units and is ca-
pable of performing a cooling only operation, a heating
only operation, and a simultaneous cooling and heating
operation. Fig. 1 illustrates a configuration of an air-con-
ditioning apparatus 100 according to Embodiment 1. The
air-conditioning apparatus 100 includes an outdoor unit
51, indoor units 52a and 52b, and a relay unit 53. The

relay unit 53 is installed between the outdoor unit 51 and
the indoor units 52a and 52b.
[0016] The outdoor unit 51 and the relay unit 53 are
connected by a first liquid pipe 104 through which liquid
refrigerant flows and a first gas pipe 103 through which
gas refrigerant flows.
[0017] The relay unit 53 and the indoor unit 52a are
connected by a second liquid pipe 105a through which
the liquid refrigerant flows and a second gas pipe 106a
through which the gas refrigerant flows. Similarly, the re-
lay unit 53 and the indoor unit 52b are connected by a
second liquid pipe 105b through which the liquid refrig-
erant flows and a second gas pipe 106b through which
the gas refrigerant flows.
[0018] Although the air-conditioning apparatus 100 ac-
cording to Embodiment 1 is an air-conditioning apparatus
in which the indoor units 52a and 52b can perform a cool-
ing operation or a heating operation independently of
each other, Embodiment 1 is not limited to this example.
In other words, Embodiment 1 is applicable to any type
of air-conditioning apparatus as long as the air-condition-
ing apparatus includes the relay unit 53.
[0019] Components included in the air-conditioning
apparatus 100 will be described.

[Outdoor Unit 51]

[0020] The outdoor unit 51 includes a compressor 1,
a four-way valve 3, an outdoor heat exchanger 2, an ac-
cumulator 4, a refrigerant flow control unit 54, and an
outdoor-side control unit 201. The compressor 1 sucks,
compresses, and discharges refrigerant. As the com-
pressor 1, a device whose capacity is controlled to
change the amount of refrigerant to be sent per unit time,
such as an inverter circuit, can be used. On a discharge
side of the compressor 1, a first pressure sensor 31 is
provided, and on a suction side of the compressor 1, a
second pressure sensor 32 is provided. The first pressure
sensor 31 detects a pressure Pd of discharged refriger-
ant. The second pressure sensor 32 detects a pressure
Ps of refrigerant to be sucked into the compressor 1. The
pressure Pd detected by the first pressure sensor 31 and
the pressure Ps detected by the second pressure sensor
32 are transmitted as data to the outdoor-side control
unit 201. The outdoor-side control unit 201 operates as
a controller that performs a centralized control of the en-
tire air-conditioning apparatus.
[0021] The outdoor heat exchanger 2 causes refriger-
ant to flow therein and causes heat exchange to be per-
formed between the refrigerant and outdoor air. In the
heating operation, the outdoor heat exchanger 2 oper-
ates as an evaporator to evaporate and gasify the refrig-
erant. In the cooling operation, the outdoor heat exchang-
er 2 operates as a condenser to condense and liquefy
the refrigerant. The four-way valve 3 is a valve that
switches the flow of the refrigerant between flows of the
refrigerant for respective operations. That is, when the
four-way valve 3 switches the flow of the refrigerant, the
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operation is switched between, for example, the cooling
operation and the heating operation. The accumulator 4
accumulates an excess of liquid refrigerant. The refrig-
erant flow control unit 54 includes check valves 7a, 7b,
7c, and 7d, which will be described later, and each of
which permits the refrigerant to flow only in one direction.

[Refrigerant Flow Control Unit 54]

[0022] The refrigerant flow control unit 54 includes four
connection pipes 130, 131, 132, and 133 that connect
connection points a, b, c, and d and the four check valves
7a, 7b, 7c, and 7d each of which permits the refrigerant
to flow in one direction. The refrigerant flow control unit
54 is one of the components of the outdoor unit 51. The
connection pipe 130 is a pipe that connects the connec-
tion point c and the connection point a. The connection
pipe 131 is a pipe that connects the connection point d
and the connection point b. The connection pipe 132 is
a pipe that connects the connection point c and the con-
nection point d. The connection pipe 133 is a pipe that
connects the connection point a and the connection point
b. Furthermore, the connection pipe 132 connects the
first gas pipe 103 connected to the relay unit 53 and a
third gas pipe 102 connected to the compressor 1. In
addition, the connection pipe 133 connects the first liquid
pipe 104 connected to the relay unit 53 and a third liquid
pipe 101 connected to the compressor 1.
[0023] The check valve 7a is provided at the connec-
tion pipe 132 and permits the refrigerant to flow in a di-
rection from the connection point c toward the connection
point d. The check valve 7b is provided at the connection
pipe 133 and permits the refrigerant to flow in a direction
from the connection point a toward the connection point
b. The check valve 7c is provided at the connection pipe
131 and permits the refrigerant to flow in a direction from
the connection point d toward the connection point b. The
check valve 7d is provided at the connection pipe 130
and permits the refrigerant to flow in a direction from the
connection point c toward the connection point a.

[Indoor Units 52a and 52b]

[0024] The indoor unit 52a includes an indoor heat ex-
changer 5a, an indoor expansion device 6a, and an in-
door-side control unit 202a. The indoor unit 52b includes
an indoor heat exchanger 5b, an indoor expansion device
6b, and an indoor-side control unit 202b. The second gas
pipe 106a is connected to one end of the indoor heat
exchanger 5a. The second gas pipe 106b is connected
to one end of the indoor heat exchanger 5b. The indoor
heat exchangers 5a and 5b each cause refrigerant that
has passed through the relay unit 53 to flow therein, and
cause heat exchange to be performed between the re-
frigerant and air to be conditioned. In the heating opera-
tion, the indoor heat exchangers 5a and 5b each operate
as a condenser to condense and liquefy the refrigerant.
In the cooling operation, the indoor heat exchangers 5a

and 5b each operate as an evaporator to evaporate and
gasify the refrigerant. The other end of the indoor heat
exchanger 5a is connected to the indoor expansion de-
vice 6a. The other end of the indoor heat exchanger 5b
is connected to the indoor expansion device 6b. The in-
door expansion device 6a is connected to the second
liquid pipe 105a. The indoor expansion device 6b is con-
nected to the second liquid pipe 105b. The indoor expan-
sion devices 6a and 6b each operate as a pressure re-
ducing valve and an expansion valve to reduce the pres-
sure of the refrigerant and expand the refrigerant. Each
of the indoor expansion devices 6a and 6b is only re-
quired to be capable of adjusting the pressure of the re-
frigerant, depending on an air-conditioning load. For ex-
ample, as each of the indoor expansion devices 6a and
6b, a flow control device, such as an electronic expansion
valve, can be used. In the indoor unit 52a, a first temper-
ature sensor 33a and a second temperature sensor 34a
are provided. In the indoor unit 52b, a first temperature
sensor 33b and a second temperature sensor 34b are
provided. The first temperature sensor 33a and the sec-
ond temperature sensor 34a each detect the temperature
of the refrigerant that flows into or out of the indoor heat
exchanger 5a. The first temperature sensor 33b and the
second temperature sensor 34b each detect the temper-
ature of the refrigerant that flows into or out of the indoor
heat exchanger 5b. The first temperature sensor 33a and
the second temperature sensor 34a each transmit a sig-
nal indicating the detected temperature to the indoor-side
control unit 202a. Furthermore, the first temperature sen-
sor 33b and the second temperature sensor 34b each
transmit a signal indicating the detected temperature to
the indoor-side control unit 202b.

[Relay Unit 53]

[0025] The relay unit 53 includes a gas-liquid separator
8, first on-off valves 9a and 9b, second on-off valves 10a
and 10b, a first expansion device 11, a second expansion
device 12, a first heat exchanger 13, a second heat ex-
changer 14, check valves 15a, 15b, 16a, and 16b, and
a relay-unit control unit 203. The components of the relay
unit 53 are controlled by the relay-unit control unit 203.
Furthermore, the components of the relay unit 53 are
connected by a first bypass pipe 110, a first relay-unit
liquid pipe 111, a first relay-unit gas pipe 112, and a sec-
ond bypass pipe 113. The relay unit 53 is connected to
the outdoor unit 51 by the first liquid pipe 104 and the
first gas pipe 103. Furthermore, the relay unit 53 is con-
nected to the indoor unit 52a by the second liquid pipe
105a and the second gas pipe 106a, and is connected
to the indoor unit 52b by the second liquid pipe 105b and
the second gas pipe 106b. The relay unit 53 controls the
flow of the refrigerant between the outdoor unit 51 and
each of the indoor units 52a and 52b. The indoor units
52a and 52b perform the simultaneous cooling and heat-
ing operation. The term "simultaneous cooling and heat-
ing operation" means an operation in which one of the
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indoor units performs the cooling operation and the other
performs the heating operation. Although Fig. 1 illustrates
the two indoor units, the relay unit 53 can be connected
to up to 16 indoor units 52 by increasing the number of
on-off valves 9, that of on-off valves 10, that of check
valves 15, and that of check valves 16. Also, although it
is described by way of example that the maximum
number of indoor units 52 that can be provided is 16, it
is not limiting, and the maximum number of indoor units
52 may be any number larger than or equal to 1.
[0026] The gas-liquid separator 8 separates the refrig-
erant into liquid refrigerant and gas refrigerant, and is
connected to the first liquid pipe 104, the first relay-unit
liquid pipe 111, and the first relay-unit gas pipe 112. The
first liquid pipe 104 connects the outdoor unit 51 and the
gas-liquid separator 8. The first relay-unit liquid pipe 111
connects the gas-liquid separator 8 and each of the check
valves 15a and 15b. The first relay-unit gas pipe 112
connects the gas-liquid separator 8 and each of the first
on-off valves 9a and 9b.
[0027] The second gas pipe 106a branches and con-
nects to the first on-off valve 9a and the second on-off
valve 10a. Similarly, the second gas pipe 106b branches
and connects to the first on-off valve 9b and the second
on-off valve 10b. Each of the first on-off valves 9a and
9b is opened to permit the gas refrigerant that flows
through the first relay-unit gas pipe 112 to flow out of the
relay unit 53, or is closed to shut out the flow of the gas
refrigerant. Each of the first on-off valves 9a and 9b is in
the opened state while the indoor unit 52a or 52b con-
nected to the valve by the second gas pipe 106a or 106b
is in the heating operation. Each of the second on-off
valves 10a and 10b is opened to permit gas refrigerant
that flows from the second gas pipe 106a or 106b of the
indoor unit 52a or 52b to flows into the relay unit 53, or
is closed to shut out the flow of the gas refrigerant. Each
of the second on-off valves 10a and 10b is in the opened
state while the indoor unit 52a or 52b connected to the
valve by the second gas pipe 106a or 106b is in the cool-
ing operation. The second on-off valves 10a and 10b are
connected to the first gas pipe 103.
[0028] The first heat exchanger 13 causes the liquid
refrigerant separated by the gas-liquid separator 8 and
liquid refrigerant that has passed through the second
heat exchanger 14 to flow in the first heat exchanger 13,
and cause heat exchange to be performed between the
liquid refrigerants that flow in the first heat exchanger 13.
The first expansion device 11 reduces the pressure of
the liquid refrigerant that has passed through the first
heat exchanger 13 and causes the refrigerant to flow into
the second heat exchanger 14. The second heat ex-
changer 14 causes the refrigerant that has been reduced
in pressure by the first expansion device 11 and liquid
refrigerant that has been reduced in pressure by the sec-
ond expansion device 12 to flow in the second heat ex-
changer 14, and cause heat exchange to be performed
between the refrigerant and the liquid refrigerant that flow
in the second heat exchanger 14. The first heat exchang-

er 13, the first expansion device 11, and the second heat
exchanger 14 are interposed between the gas-liquid sep-
arator 8 and a relay-unit trifurcate portion 55, and are
connected by the first relay-unit liquid pipe 111. The first
bypass pipe 110 connects the relay-unit trifurcate portion
55 and the first gas pipe 103 via the second expansion
device 12, the second heat exchanger 14, and the first
heat exchanger 13. The first bypass pipe 110 collects
liquid refrigerant and returns the liquid refrigerant to the
outdoor unit 51. As the first expansion device 11 and the
second expansion device 12, a flow control device whose
opening degree can be changed to finely control the flow
rate, such as an electronic expansion valve, may be used.
[0029] The check valve 16a permits the refrigerant to
flow in a direction from the connection point f to the con-
nection point e. The check valve 15a permits the refrig-
erant to flow in a direction from the connection point g to
the connection point f. The check valve 16b permits the
refrigerant to flow in a direction from the connection point
h to the connection point e. The check valve 15b permits
the refrigerant to flow in a direction from the connection
point g to the connection point h. The first relay-unit liquid
pipe 111 branches at the connection point g and connects
to the check valves 15a and 15b. The second liquid pipe
105a branches at the connection point f and connects to
the check valves 15a and 16a. The check valves 15a and
16a are connected to the second liquid pipe 105a such
that refrigerant from the check valve 15a flows to the
second liquid pipe 105a and refrigerant from the second
liquid pipe 105a flows to the check valve 16a. Similarly,
the second liquid pipe 105b branches at the connection
point h and connects to the check valves 15b and 16b.
The check valves 15b and 16b are connected to the sec-
ond liquid pipe 105b such that refrigerant from the check
valve 15b flows to the second liquid pipe 105b and re-
frigerant from the second liquid pipe 105b flows to the
check valve 16b. The second bypass pipe 113 connects
the first heat exchanger 13 and each of the check valves
16a and 16b. The second bypass pipe 113 branches at
the connection point e and connects to the check valves
16a and 16b. The connection point g is connected to the
first bypass pipe 110 and the first relay-unit liquid pipe
111 via the relay-unit trifurcate portion 55.
[0030] The configuration of the relay unit 53 in Embod-
iment 1 will be described with reference to Fig. 2. Fig. 2
is a perspective view of the entire configuration of the
relay unit included in the air-conditioning apparatus ac-
cording to Embodiment 1. Fig. 2 illustrates an appear-
ance of the relay unit 53 that can be connected to up to
16 indoor units 52. As illustrated in Fig. 2, the relay unit
53 is formed in the shape of a cuboid. In other words, the
relay unit 53 has an upper surface, a lower surface, and
four side surfaces. Of the four side surfaces of the relay
unit 53, one of two side surfaces that extend in a width
direction will be referred to as "side surface A", and one
of two side surfaces that extend in a longitudinal direction
will be referred to as "side surface B". As illustrated in
Fig. 2, the side surface A and the side surface B are
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adjacent to each other and perpendicular to each other.
[0031] As illustrated in Fig. 2, at the side surface A, a
second relay-unit gas pipe 141 and a second relay-unit
liquid pipe 142 are provided. The second relay-unit gas
pipe 141 and the second relay-unit liquid pipe 142 pro-
trude outwardly from the side surface A in a direction
perpendicular to the side surface A. The second relay-
unit gas pipe 141 is joined by brazing to the first gas pipe
103 that extends as illustrated in Fig. 1. The second relay-
unit liquid pipe 142 is joined by brazing to the first liquid
pipe 104 (see Fig. 1).
[0032] As illustrated in Fig. 2, at the side surface B, 16
liquid-refrigerant supply pipes 143 and 16 gas-refrigerant
supply pipes 144 are provided. The liquid-refrigerant sup-
ply pipes 143 and the gas-refrigerant supply pipes 144
protrude outwardly from the side surface B in a direction
perpendicular to the side surface B. Each of the liquid-
refrigerant supply pipes 143 is a first refrigerant supply
pipe. Each of the gas-refrigerant supply pipes 144 is a
second refrigerant supply pipe. To be more specific, a
single first refrigerant supply pipe and a single second
refrigerant supply pipe are provided as a single pair of
refrigerant supply pipes. The single pair of refrigerant
supply pipes are connected to a single indoor unit 52.
Fig. 2 illustrates 16 pairs of refrigerant supply pipes, that
is, 16 pairs of liquid-refrigerant supply pipes 143 and gas-
refrigerant supply pipes 144. Thus, the relay unit 53 can
be connected to up to 16 indoor units 52. However, as
described above, each of the number of liquid-refrigerant
supply pipes 143 and the number of gas-refrigerant sup-
ply pipes 144 is not limited to 16 and may be any number
as long as it is larger than or equal to the number of indoor
units 52 to which the relay unit is connected. The liquid-
refrigerant supply pipes 143 are connected by flare nuts
to the second liquid pipes 105a and 105b that extend as
illustrated in Fig. 1. Furthermore, the gas-refrigerant sup-
ply pipes 144 are connected by flare nuts to the second
gas pipes 106a and 106b that extend as illustrated in Fig.
1. The liquid-refrigerant supply pipes 143 are located
above the gas-refrigerant supply pipes 144. Each of the
liquid-refrigerant supply pipes 143 may be offset right-
wards or leftwards from an associated one of the gas-
refrigerant supply pipes 144 only by a predetermined dis-
tance, not directly above the associated gas-refrigerant
supply pipe 144. The relay unit 53 further includes a hang-
ing lug 145. When installed, the relay unit 53 is hung with
the hanging lug 145, using, for example, hanging bolts
in a space above a ceiling in a building, for example.
Hereinafter, a direction in which the liquid-refrigerant sup-
ply pipes 143 and the gas-refrigerant supply pipes 144
extend, or the direction perpendicular to the side surface
B, will be referred to as "axial direction" of the liquid-re-
frigerant supply pipes 143 and the gas-refrigerant supply
pipes 144. Therefore, the axial direction is a horizontal
direction when the relay unit 53 is hung.
[0033] In the case where the two indoor units 52a and
52b are installed, as described above, two liquid-refrig-
erant supply pipes 143 are connected to respective sec-

ond liquid pipes, that is, the second liquid pipes 105a and
105b, and two gas-refrigerant supply pipes 144 are con-
nected to respective gas pipes, that is, the second gas
pipes 106a and 106b. However, in order that the above
configuration be simply described, the following descrip-
tion is made with respect to an example in which a single
liquid-refrigerant supply pipe 143 is connected to the sec-
ond liquid pipe 105a, and a single gas-refrigerant supply
pipe 144 is connected to the second gas pipe 106a. That
is, a description concerning the second liquid pipe 105b
and the second gas pipe 106b will be omitted. Figs. 6 to
9 illustrate a relay unit 53R as a reference example to be
referred to in an explanation of advantages of Embodi-
ment 1. Similarly, a description concerning the configu-
ration as illustrated in Figs. 6 to 9 will also be simplified
and made with respect to an example in which a liquid-
refrigerant supply pipe 143R is connected to the second
liquid pipe 105a, and a gas-refrigerant supply pipe 144R
is connected to the second gas pipe 106a. That is, re-
garding the configuration as illustrated in each of Figs. 6
to 9, a description concerning the second liquid pipe 105b
and the second gas pipe 106b will be omitted.
[0034] Fig. 6 is a partial side view illustrating the con-
figuration of each of the refrigerant supply pipes of the
relay unit of the reference example. Fig. 6 is a side view
of the relay unit 53R of the reference example as viewed
side-on with respect to the side surface A. As illustrated
in Fig. 6, the liquid-refrigerant supply pipe 143R and the
gas-refrigerant supply pipe 144R protrude from the side
surface B. The liquid-refrigerant supply pipe 143R is pro-
vided above the gas-refrigerant supply pipe 144R. The
length L1 of a protruding portion of the liquid-refrigerant
supply pipe 143R is less than or equal to the length L2
of that of the gas-refrigerant supply pipe 144R. The liquid-
refrigerant supply pipe 143R includes a first pipe 161aR
fixed to the side surface B of the relay unit 53R and a
liquid-pipe joint 151 aR located at a distal end of the first
pipe 161aR. The liquid-pipe joint 151aR is a first joint.
The liquid-pipe joint 151aR is connected to the second
liquid pipe 105a using a liquid-pipe flare nut 152aR. The
liquid-pipe flare nut 152aR is provided at a distal end of
the second liquid pipe 105a. The gas-refrigerant supply
pipe 144R includes a second pipe 161bR fixed to the
side surface B of the relay unit 53R and a gas-pipe joint
151bR jointed at a distal end of the second pipe 161bR.
The gas-pipe joint 151bR is a second joint. The gas-pipe
joint 151bR is connected to the second gas pipe 106a
using a gas-pipe flare nut 152bR. The gas-pipe flare nut
152bR is provided at a distal end of the second gas pipe
106a.
[0035] Fig. 7 is a partial side view illustrating a config-
uration of the joint provided in the refrigerant supply pipe
of the relay unit in the reference example. Fig. 7 illustrates
a configuration of the liquid-pipe joint 151aR of the ref-
erence example as illustrated in Fig. 6. As illustrated in
Fig. 7, the liquid-pipe joint 151aR includes a first portion
155R that is a hexagonal pipe and a second portion 156R
to be fitted in the liquid-pipe flare nut 152aR. Since the
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first portion 155R is the hexagonal pipe, the first portion
155R has six outer side surfaces and six outer corners.
An end of the first portion 155R in the axial direction is
brazed and fixed to the first pipe 161aR of the liquid-
refrigerant supply pipe 143R. This brazed portion will
hereinafter be referred to as "brazed portion 154R". The
outside diameter of the first portion 155R is larger than
that of the second portion 156R. The second portion
156R is formed in the shape of a circular tube, and a
distal end portion of the second portion 156R is tapered
toward a distal end of the distal end portion.
[0036] Connection of the liquid-refrigerant supply pipe
143R of the relay unit 53R to the second liquid pipe 105a
using the liquid-pipe flare nut 152aR will be described.
Since the relay unit 53R is hung in a space above a ceil-
ing, a spanner is engaged with the liquid-pipe joint 151aR
from below the relay unit 53R to fasten the liquid-pipe
joint 151aR, and the liquid-pipe flare nut 152aR is tight-
ened using a torque wrench. Thus, the gas-refrigerant
supply pipe 144R located below the liquid-refrigerant
supply pipe 143R is an obstruction to a work of engaging
the spanner with the liquid-pipe joint 151aR. That is, it is
hard to engage the spanner with the liquid-pipe joint
151aR. In view of this point, the spanner is diagonally
moved and engaged with the first portion 155R of the
liquid-pipe joint 151aR, or is moved from above and en-
gaged with the first portion 155R. In either case, the span-
ner is located to hold the first portion 155R of the liquid-
pipe joint 151aR at an inappropriate angle. Figs. 8 and
9 illustrate a state in which the spanner is located to hold
the first portion 155R. Fig. 8 is a diagram illustrating the
joint included in the liquid-refrigerant supply pipe of the
relay unit 53R of the reference example in the case where
the joint is deformed. Fig. 9 is a diagram illustrating the
state in which the spanner is located to hold the joint in
the reference example as illustrated in Fig. 7. Fig. 8 illus-
trates the above state as viewed side-on with respect to
the side surface B of the relay unit 53R. Fig. 9 illustrates
the above state as viewed side-on view with respect to
a side surface that is opposite to the side surface A of
the relay unit 53R. As illustrated in Fig. 9, in the connec-
tion work, the first portion 155R of the liquid-pipe joint
151aR is held and fixed by a spanner 1000. In Figs. 8
and 9, arrows P each indicating a direction in which a
force is applied to the liquid-pipe joint 151aR by the span-
ner 1000.
[0037] Fig. 8 illustrates a state in which the spanner
1000 is located to hold the first portion 155R of the liquid-
pipe joint 151aR at an inappropriate angle and is slipped.
Referring to Fig. 8, the spanner 1000 holds two opposite
outer corners of the first portion 155R, not two opposite
outer side surfaces of the first portion 155R. When the
liquid-pipe flare nut 152aR is tightened while the spanner
1000 is kept located on the first portion 155R of the liquid-
pipe joint 151aR at an inappropriate angle, an excessive
force may be applied to the first portion 155R of the liquid-
pipe joint 151aR, thus deforming the first portion 155R
and the first pipe 161aR. Consequently, a crack may be

formed at the brazed portion 154R, causing a leak of the
refrigerant.
[0038] In contrast, the above problem does not occur
in the relay unit 53 according to Embodiment 1. Fig. 3 is
a partial side view illustrating a configuration of each of
the refrigerant supply pipes in the relay unit 53 of Em-
bodiment 1. Fig. 3 illustrates the refrigerant supply pipes
as viewed side-on with respect to the side surface A of
the relay unit 53. As illustrated in Fig. 3, the liquid-refrig-
erant supply pipe 143 and the gas-refrigerant supply pipe
144 protrude from the side surface B in the direction per-
pendicular to the side surface B of the relay unit 53. The
liquid-refrigerant supply pipe 143 is provided above the
gas-refrigerant supply pipe 144. The length L1 of a pro-
truding portion of the liquid-refrigerant supply pipe 143
is greater than the length L2 of that of the gas-refrigerant
supply pipe 144. In an example as illustrated in Fig. 3,
the length L1 of the protruding portion of the liquid-refrig-
erant supply pipe 143 is 120 mm. However, the length
L1 is not limited to 120 mm. The length L1 may be ap-
propriately set to fall within the range of, for example, 100
to 150 mm.
[0039] The liquid-refrigerant supply pipe 143 includes
a first pipe 161a fixed to the side surface B of the relay
unit 53 and a liquid-pipe joint 151a located at a distal end
of the first pipe 161a. The liquid-pipe joint 151a is a first
joint. The liquid-pipe joint 151a is connected to the sec-
ond liquid pipe 105 using a liquid-pipe flare nut 152a. The
gas-refrigerant supply pipe 144 includes a second pipe
161b fixed to the side surface B of the relay unit 53 and
a gas-pipe joint 151b located at a distal end of the second
pipe 161b. The gas-pipe joint 151b is a second joint. The
gas-pipe joint 151b is connected to the second gas pipe
106 using a gas-pipe flare nut 152b.
[0040] The configuration of the liquid-pipe joint 151a
in Embodiment 1 is basically the same as that in the ref-
erence example as illustrated in Fig. 7. That is, the liquid-
pipe joint 151a of Embodiment 1 includes a first portion
155 that is a hexagonal pipe and a second portion 156
to be fitted in the liquid-pipe flare nut 152a. The first por-
tion 155 and the second portion 156 are molded and
formed integral with each other. Alternatively, the first
portion 155 and the second portion 156 may be formed
as separate portions, and then joined to each other. Since
the second portion 156 is not illustrated in Fig. 3, the
second portion 156R as illustrated in Fig. 7 or the second
portion 156 as illustrated in Fig. 4, which will be described
later, should be referred to. Since the first portion 155 is
the hexagonal pipe, the first portion 155 has six outer
side surfaces and six outer corners. The first portion 155
has a hexagonal outer peripheral portion and a circular
inner peripheral portion. Furthermore, an end of the first
portion 155 in the axial direction is brazed and fixed to
the first pipe 161a of the liquid-refrigerant supply pipe
143. This brazed portion will hereinafter be referred to
as "brazed portion 154". Since the brazed portion 154 is
not illustrated in Fig. 3, the brazed portion 154R as illus-
trated in Fig. 7 or the brazed portion 154 as illustrated in
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Fig. 4, which will be described later, should be referred
to. The second portion 156 is provided at one of ends of
the first portion 155 that is closer to the indoor unit 52a.
The second portion 156 is connected to the indoor heat
exchanger 5a of the indoor unit 52a by the second liquid
pipe 105a and the indoor expansion device 6a. The sec-
ond portion 156 is formed in the shape of a circular tube.
A distal end portion of the second portion 156 is tapered
toward a distal end of the distal end portion. Since the
liquid-pipe flare nut 152a is screwed onto the second
portion 156, an outer peripheral surface of the second
portion 156 and an inner peripheral surface of the liquid-
pipe flare nut 152a are processed to have threads as
necessary. The outside diameter of the first portion 155
is larger than that of the second portion 156.
[0041] As is clear from the comparison between Figs.
3 and 6, the length L1 of the protruding portion of the
liquid-refrigerant supply pipe 143 that protrudes from the
side surface B in Embodiment 1 is greater than that of
the protruding portion of the liquid-refrigerant supply pipe
143R of the reference example as illustrated in Fig. 6. In
Embodiment 1, the length L1 of the liquid-refrigerant sup-
ply pipe 143 is, for example, double the length L1 of the
liquid-refrigerant supply pipe 143R as illustrated in Fig.
6. The length L2 of the gas-refrigerant supply pipe 144
in Embodiment 1 is equal to the length L2 of the gas-
refrigerant supply pipe 144R as illustrated in Fig. 6.
Therefore, in Embodiment 1, as illustrated in Fig. 3, the
length L1 of the liquid-refrigerant supply pipe 143 is great-
er than the length L2 of the gas-refrigerant supply pipe
144.
[0042] Because of provision of the above configura-
tion, in Embodiment 1, the spanner 1000 is easily en-
gaged with the first portion 155 of the liquid-pipe joint
151a from below the relay unit 53, and the liquid-pipe
flare nut 152a is easily tightened. That is, when the span-
ner 1000 is moved and engaged with the first portion 155
of the liquid-pipe joint 151a from below the relay unit 53,
the gas-refrigerant supply pipe 144 does not interfere
with movement of the spanner 1000. The spanner 1000
can thus be engaged at an appropriate angle with the
first portion 155 of the liquid-pipe joint 151a. It is therefore
possible to prevent deformation of the first portion 155
of the liquid-pipe joint 151a and deformation of the liquid-
refrigerant supply pipe 143. Also, it is therefore possible
to prevent formation of a crack at the brazed portion 154
between the liquid-pipe joint 151a and the first pipe 161a
of the liquid-refrigerant supply pipe 143, thus preventing
occurrence of a leak of the refrigerant.
[0043] A method of setting the length L1 of the liquid-
refrigerant supply pipe 143 as illustrated in Fig. 3 will be
described. It should be noted that of the two ends of the
first portion 155 of the liquid-pipe joint 151a in the axial
direction, an end closer to the relay unit 53 will be referred
to as "relay-unit-53-side end" and the other end will be
referred to as "indoor-unit-52-side end". The length L1
may be set such that the distance from the side surface
B to the indoor-unit-side end of the first portion 155 of

the liquid-pipe joint 151a is longer than the distance from
the side surface B to the distal end of the gas-refrigerant
supply pipe 144. To be more specific, as illustrated in
Fig. 3, the difference between the distance from the side
surface B to the indoor-unit-52-side end of the first portion
155 of the liquid-pipe joint 151a and the distance from
the side surface B to the distal end of the gas-refrigerant
supply pipe 144 is a distance D. Fig. 3 illustrates a state
in which the gas-pipe flare nut 152b is fitted to the distal
end of the gas-refrigerant supply pipe 144. Thus, strictly
speaking, the position of the distal end of the gas-refrig-
erant supply pipe 144 is the position of one of ends of
the gas-pipe flare nut 152b that is closer to the indoor
unit 52. The distance D and the length L1 are set such
that the distance D is longer than or equal to a predeter-
mined first threshold Dth. As illustrated in Fig. 9, assum-
ing that the spanner 1000 has a thickness T, the first
threshold Dth is determined based on the thickness T of
the spanner 1000. Specifically, it is preferable that the
first threshold Dth be set to the value of the thickness T
of the spanner 1000. For example, where the length S
of the first portion 155 of the liquid-pipe joint 151a in the
axial direction is 17 mm, the thickness T of a round span-
ner that is compliant with Japanese Industrial Standards
(JIS) B 4630 is 8 mm. Thus, it suffices that the first thresh-
old Dth is set to 8 mm, and the length L1 is set such that
the distance D is longer than or equal to the first threshold
Dth. When the length S of the first portion 155 of the
liquid-pipe joint 151a is changed, the spanner 1000 to be
used is also changed. Thus, needless to say, the thick-
ness T of the spanner is changed. In this case also, it
suffices that the first threshold Dth is appropriately set
based on the thickness T of the changed spanner 1000,
and the length L1 is set such that the distance D is longer
than or equal to the first threshold Dth. Although in the
above description, the spanner is used in the example
described above, it is not limiting, and another tool may
be used. If another tool is used, it suffice that the first
threshold Dth is appropriately set based on the thickness
T of the tool.
[0044] As illustrated in Fig. 2, in Embodiment 1, the
liquid-refrigerant supply pipes 143 are arranged at reg-
ular intervals at the side surface B of the relay unit 53.
When the spanner 1000 is used for a single liquid-refrig-
erant supply pipe 143, it is preferable that the spanner
1000 could be rotated without contacting another liquid-
refrigerant supply pipe 143. It is therefore also preferable
that any adjacent two of the liquid-refrigerant supply
pipes 143 be arranged apart from each other by a dis-
tance longer than or equal to a predetermined second
threshold Wth. As illustrated in Fig. 8, the spanner 1000
has a width W. The second threshold Wth is determined
based on the width W of the spanner 1000. Specifically,
it is preferable that the second threshold Wth be set to
1/2 of the width W of the spanner 1000. In such a manner,
in the case where the distance between the adjacent liq-
uid-refrigerant supply pipes 143 is set longer than or
equal to the second threshold Wth, the spanner 1000

13 14 



EP 3 971 494 B1

9

5

10

15

20

25

30

35

40

45

50

55

can be rotated without contacting another liquid-refriger-
ant supply pipe 143. The same is true of the gas-refrig-
erant supply pipes 144. In other words, it is preferable
that that any adjacent two of the gas-refrigerant supply
pipes 144 be arranged apart from each other by a dis-
tance longer than or equal to the second threshold Wt.
Although it is described above that the liquid-refrigerant
supply pipes 143 are arranged at regular intervals, and
the same is true of the gas-refrigerant supply pipes 144,
it is not limiting. That is, it is not indispensable that the
liquid-refrigerant supply pipes 143 are arranged at irreg-
ular intervals, and the gas-refrigerant supply pipes 144
are arranged at irregular intervals. Although the tool for
use in the above example is the spanner, the tool is not
limited to the spanner. Any other tool may be used. Re-
garding the second threshold Wth, if another tool is used,
it suffices that the second threshold Wth is appropriately
set based on the width W of the tool.
[0045] Fig. 4 is a partial side view of a configuration of
another example of the refrigerant supply pipe of the relay
unit 53 in Embodiment 1. Fig. 4 illustrates a liquid-pipe
joint 151a of the refrigerant supply pipe in a modification
of Embodiment 1. In the modification as illustrated in Fig.
4, the liquid-pipe joint 151a includes the first portion 155
that is a hexagonal pipe, the second portion 156 to be
fitted in the liquid-pipe flare nut 152a, and a third portion
153 brazed to the first pipe 161a of the liquid-refrigerant
supply pipe 143. Hereinafter, a portion that is brazed to
the third portion 153 and the first pipe 161a of the liquid-
refrigerant supply pipe 143 will be referred to as "brazed
portion 154". The third portion 153 is located at one of
ends of the first portion 155 that is closer to the relay unit
53. The second portion 156 is located at the other end
of the first portion 155, that is, one of the ends of the first
portion 155 that is closer to the indoor unit 52. The third
portion 153 is formed in the shape of a circular tube.
Thus, an outer circumferential portion and an inner cir-
cumferential portion of the third portion 153 are both cir-
cular. The shapes of the first portion 155 and the second
portion 156 of the liquid-pipe joint 151a are basically the
same as those of the first portion 155 and the second
portion 156 of the liquid-pipe joint 151a in Embodiment
1. It should be noted that the outside diameter of the third
portion 153 is smaller than that of the first portion 155.
The outside diameter of the second portion 156 is smaller
than that of the first portion 155. The outside diameter of
the second portion 156 may be the same as or different
from that of the third portion 153. As described above,
the liquid-pipe joint 151a in the modification as illustrated
in Fig. 4 includes the first portion 155, the second portion
156, and the third portion 153 that is formed in the shape
of a circular tube.
[0046] As described above, in the modification as illus-
trated in Fig. 4, the third portion 153, which is brazed and
fixed to the first pipe 161a of the liquid-refrigerant supply
pipe 143 by the brazed portion 154, is formed in the shape
of a circular tube, not a hexagonal tube. In Embodiment
1 as described above, the length S of the first portion 155

of the liquid-pipe joint 151a in the axial direction is 17
mm. In the modification as illustrated in Fig. 4, the length
of the third portion 153 of the liquid-pipe joint 151a in the
axial direction is 5 mm, and the length S of the first portion
of the liquid-pipe joint 151a in the axial direction is 12
mm. Therefore, the sum of the length of the first portion
155 and the length of the third portion 153 in the modifi-
cation is 5 + 12 = 17 mm, and is the same as the length
of the first portion 155 in Embodiment 1. These widths
are merely descried as examples and are not limiting.
The sum of the length of the first portion 155 and the
length of the third portion 153 in the modification is the
same as the length of the first portion 155 in Embodiment
1. The sum of the length of the first portion 155 and the
length of the third portion 153 may be the same as or
different from the length of the first portion 155 in Em-
bodiment 1.
[0047] Advantages of the modification as illustrated in
Fig. 4 will be described with reference to Figs. 5 and 9.
Fig. 5 is a diagram illustrating the spanner located to hold
the joint included in the refrigerant supply pipe as illus-
trated in Fig. 4. Fig. 5 illustrates the liquid-pipe joint 151a
in the modification as illustrated in Fig. 4. Fig. 9 is a dia-
gram illustrating the spanner located to hold the joint in
the reference example as illustrated in Fig. 7. Fig. 9 illus-
trates the liquid-pipe joint 151aR in the reference exam-
ple.
[0048] Fig. 9 illustrates the spanner 1000 located to
hold the liquid-pipe joint 151aR in the reference example.
Fig. 9 is a side view except for a hatched area, which is
illustrated as a section. As illustrated in Fig. 9, in this
example, the spanner 1000 is located close to the brazed
portion 154R. Thus, if the first portion 155R of the liquid-
pipe joint 151aR is deformed, this deformation easily af-
fects the brazed portion 154R, and a crack may be formed
in the brazed portion 154R. Furthermore, as is clear from
the hatched area as illustrated as the section in Fig. 9,
the spanner 1000 is located only on thin part of the first
portion 155R of the liquid-pipe joint 151aR, as a result of
which the first portion 155R may be easily deformed.
[0049] Fig. 5 illustrates the spanner 1000 located to
hold the liquid-pipe joint 151a in the modification of Em-
bodiment 1, which is illustrated in Fig. 4. Fig. 5 is a side
view except for a hatched area, which is illustrated as a
section. In Fig. 5, arrows P each indicate a direction in
which a force is applied to the liquid-pipe joint 151a by
the spanner 1000. As illustrated in Fig. 5, the liquid-pipe
joint 151a in the modification includes the third portion
153 formed in the shape of a circular tube, as described
with reference to Fig. 4. In this case, the spanner 1000
is located on the first portion 155 of the liquid-pipe joint
151a, but not on the third portion 153. Therefore, the
distance between the brazed portion 154 and the span-
ner 1000 is longer than that in the reference example as
illustrated in Fig. 9. Thus, even if the first portion 155 of
the liquid-pipe joint 151a is deformed, this deformation
does not affect the brazed portion 154. As is clear from
the hatched area as illustrated as the section in Fig. 5,
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the spanner 1000 is located on thick part of the first por-
tion 155 of the liquid-pipe joint 151a. Accordingly, the first
portion 155 is not easily deformed. Thus, it is possible to
prevent formation of crack in the brazed portion 154, thus
preventing occurrence of a leak of the refrigerant.
[0050] Although the liquid-pipe joint 151a is described
above with reference to Figs. 4 and 5, the gas-pipe joint
151b may be also formed to have a third portion 153
formed in the shape of a circular tube. The following is a
description concerning the case where the gas-pipe joint
151b is formed to have a third portion 153 formed in the
shape of a circular tube. Since the configuration of the
gas-pipe joint 151b is basically the same as that of the
liquid-pipe joint 151a, the gas-pipe joint 151b formed in
the above manner will also be described with reference
to Figs. 4 and 5. In this description, reference signs 151a
and 161a indicated in Figs. 4 and 5 are replaced by ref-
erence signs 151b and 161b. The gas-pipe joint 151b
includes a first portion 155, a second portion 156, and a
third portion 153. The first portion 155 of the gas-pipe
joint 151b is provided at the distal end of the second pipe
161b. The second portion 156 of the gas-pipe joint 151b
is provided at one of ends of the first portion 155 of the
gas-pipe joint 151b that is closer to the indoor unit 52b,
and is connected to the indoor heat exchanger 5b of the
indoor unit 52b via the second liquid pipe 105b and the
indoor expansion device 6b. The third portion 153 of the
gas-pipe joint 151b is provided at an end portion of the
first portion 155 of the gas-pipe joint 151b that is closer
to the relay unit 53, and is brazed to the second pipe
161b of the gas-refrigerant supply pipe 144 by the brazed
portion 154. Therefore, needless to say, in the case
where the gas-pipe joint 151b includes the third portion
153, it is possible to obtain the same advantages as in
the case where the liquid-pipe joint 151a includes the
third portion 153.
[0051] As described above, the relay unit 53 of Em-
bodiment 1 includes the liquid-refrigerant supply pipe
143, which is the first refrigerant supply pipe, and the
gas-refrigerant supply pipe 144, which is the second re-
frigerant supply pipe. The liquid-refrigerant supply pipe
143 and the gas-refrigerant supply pipe 144 protrude
from the side surface B of the relay unit 53, that is, from
the same side surface. The liquid-refrigerant supply pipe
143 is provided above the gas-refrigerant supply pipe
144. The length L1 of the protruding portion of the liquid-
refrigerant supply pipe 143 that protrudes from the side
surface B is set longer than the length L2 of the protruding
portion of the gas-refrigerant supply pipe 144 that pro-
trudes from the side surface B. Thus, the gas-refrigerant
supply pipe 144 does not interfere with the connection
work of connecting the liquid-refrigerant supply pipe 143,
and the spanner 1000 can be moved and engaged with
to the liquid-pipe joint 151a at an appropriate angle and
the liquid-pipe flare nut 152a can thus be tightened by
the spanner 1000. Therefore, the spanner 1000 is not
engaged with the liquid-pipe joint 151a at an inappropri-
ate angle. It is therefore possible to prevent deformation

of the liquid-pipe joint 151a, thereby preventing damage
to the brazed portion 154 and also occurrence of a re-
frigerant leak.
[0052] Regarding Embodiment 1, although it is de-
scribed above that the first refrigerant supply pipe is the
liquid-refrigerant supply pipe 143, and the second refrig-
erant supply pipe is the gas-refrigerant supply pipe 144,
it is not limiting, and the relationship between these com-
ponents may be reversed. That is, the first refrigerant
supply pipe may be the gas-refrigerant supply pipe 144,
and the second refrigerant supply pipe may be the liquid-
refrigerant supply pipe 143. In either case, in the case
where the first refrigerant supply pipe is provided above
the second refrigerant supply pipe, the length L1 of the
first refrigerant supply pipe is set longer than the length
L2 of the second refrigerant supply pipe. As a result, the
workability at the time of connecting the first refrigerant
supply pipe can be improved.
[0053] In the modification of Embodiment 1 as illustrat-
ed in Figs. 4 and 5, the liquid-refrigerant supply pipe 143
includes the first pipe 161a and the liquid-pipe joint 151a,
which is a first joint. The liquid-pipe joint 151a includes
the first portion 155, the second portion 156, and the third
portion 153. The first portion 155 of the first joint is pro-
vided at the distal end of the first pipe 161a. The second
portion 156 is provided at one of the ends of the first
portion 155 that is closer to the indoor unit 52a, and is
connected to the indoor heat exchanger 5a of the indoor
unit 52a. The third portion 153 is provided at one of the
ends of the first portion 155 that is closer to the relay unit
53, and is fixed to the first pipe 161a by the brazed portion
154. The first portion 155, the second portion 156, and
the third portion 153 are molded and formed integrally
with each other. Alternatively, at least one of the first por-
tion 155, the second portion 156, and the third portion
153 may be formed independently of the others, and then
jointed to the others. Since the spanner 1000 is located
on the first portion 155, the spanner 1000 is not located
on the third portion 153. Since the third portion 153 is
located between the first portion 155 and the brazed por-
tion 154, in the connection work, the spanner 1000 is
located apart from the brazed portion 154 by a longer
distance. Thus, even if the first portion 155 of the liquid-
pipe joint 151a is deformed, this deformation does not
easily affect the brazed portion 154. It is therefore pos-
sible to prevent formation of a crack in the brazed portion
154, thus preventing occurrence of a leak of the refrig-
erant.
[0054] Similarly, the gas-pipe joint 151b, which is the
second joint, may be formed to have the first portion 155,
the second portion 156, and the third portion 153. In this
case, the third portion 153 is fixed to the second pipe
161b by the brazed portion 154. Therefore, since the third
portion 153 is located between the first portion 155 and
the brazed portion 154, in the connection work, the span-
ner 1000 is located apart from the brazed portion 154 by
a longer distance. Thus, even if the first portion 155 of
the gas-pipe joint 151b is deformed, this deformation
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does not easily affect the brazed portion 154. Therefore,
it is possible to prevent formation of a crack in the brazed
portion 154, thus preventing occurrence of a leak of the
refrigerant.

Reference Signs List

[0055] 1: compressor, 2: outdoor heat exchanger, 3:
four-way valve, 4: accumulator, 5a: indoor heat exchang-
er, 5b: indoor heat exchanger, 6a: indoor expansion de-
vice, 6b: indoor expansion device, 7a: check valve, 7b:
check valve, 7c: check valve, 7d: check valve, 8: gas-
liquid separator, 9: on-off valve, 9a: first on-off valve, 9b:
first on-off valve, 10: on-off valve, 10a: second on-off
valve, 10b: second on-off valve, 11: first expansion de-
vice, 12: second expansion device, 13: first heat ex-
changer, 14: second heat exchanger, 15: check valve,
15a: check valve, 15b: check valve, 16: check valve, 16a:
check valve, 16b: check valve, 31: first pressure sensor,
32: second pressure sensor, 33a: first temperature sen-
sor, 33b: first temperature sensor, 34a: second temper-
ature sensor, 34b: second temperature sensor, 51: out-
door unit, 52: indoor unit, 52a: indoor unit, 52b: indoor
unit, 53: relay unit, 53R: relay unit, 54: refrigerant flow
control unit, 55: relay-unit trifurcate portion, 100: air-con-
ditioning apparatus, 101: third liquid pipe, 102: third gas
pipe, 103: first gas pipe, 104: first liquid pipe, 105: second
liquid pipe, 105R: second liquid pipe, 105a: second liquid
pipe, 105b: second liquid pipe, 106: second gas pipe,
106a: second gas pipe, 106b: second gas pipe, 110: first
bypass pipe, 111: first relay-unit liquid pipe, 112: first re-
lay-unit gas pipe, 113: second bypass pipe, 130: connec-
tion pipe, 131: connection pipe, 132: connection pipe,
133: connection pipe, 141: second relay-unit gas pipe,
142: second relay-unit liquid pipe, 143: liquid-refrigerant
supply pipe, 143R: liquid-refrigerant supply pipe, 144:
gas-refrigerant supply pipe, 144R: gas-refrigerant supply
pipe, 145: hanging lug, 151a: liquid-pipe joint, 151aR:
liquid-pipe joint, 151b: gas-pipe joint, 151bR: gas-pipe
joint, 152a: liquid-pipe flare nut, 152aR: liquid-pipe flare
nut, 152b: gas-pipe flare nut, 152bR: gas-pipe flare nut,
153: third portion, 154: brazed portion, 154R: brazed por-
tion, 155: first portion, 155R: first portion, 156: second
portion, 156R: second portion, 161a: first pipe, 161aR:
first pipe, 161b: second pipe, 161bR: second pipe, 201:
outdoor-side control unit, 202a: indoor-side control unit,
202b: indoor-side control unit, 203: relay-unit control unit,
1000: spanner, A: side surface B: side face, D: distance,
Dth: first threshold, P: arrow, Pd: pressure, Ps: pressure,
W: width, Wth: second threshold, a: connection point, b:
connection point, c: connection point, d: connection point,
e: connection point, f: connection point, g: connection
point, h: connection point

Claims

1. An air-conditioning apparatus comprising:

an outdoor unit (51) including an outdoor heat
exchanger (2);
an indoor unit (52) including an indoor heat ex-
changer (5a, 5b); and
a relay unit (53) provided between the outdoor
unit (51) and the indoor unit (52), and including
one or more first refrigerant supply pipes (143)
and one or more second refrigerant supply pipes
(144) that are connected to the indoor heat ex-
changer (5a, 5b) of the indoor unit (52),
wherein the one or more first refrigerant supply
pipes (143) and the one or more second refrig-
erant supply pipes (144) protrude from a side
surface (B) of the relay unit (53),
the one or more first refrigerant supply pipes
(143) are each provided above an associated
one of the one or more second refrigerant supply
pipes (144),
a length (L1) of part of the one or more first re-
frigerant supply pipes (143) that protrudes from
the side surface (B) is greater than a length (L2)
of part of the one or more second refrigerant
supply pipes (144) that protrudes from the side
surface (B),
the one or more first refrigerant supply pipes
(143) each include: a first pipe (161a) fixed to
the side surface (B) of the relay unit (53); and a
first joint (151a) located at a distal end of the first
pipe (161a),
the first joint (151a) has: a first portion (155) lo-
cated at the distal end of the first pipe (161a); a
second portion (156) that is located at one of
ends of the first portion (155) that is closer to the
indoor unit (52), the second portion (156) being
connected to the indoor heat exchanger (5a, 5b)
of the indoor unit (52); a third portion (153) that
is formed in the shape of a circular tube and
located at the other end of the first portion (155),
the other end of the first portion (155) being clos-
er to the relay unit (53); and a brazed portion
(154) located between the third portion (153)
and the first pipe (161a) of the first refrigerant
supply pipe (143), the third portion (153) being
brazed to the first pipe (161a) of the first refrig-
erant supply pipe (143), and
a distance (L2 + D) from the side surface (B) to
the one of the ends of the first portion (155) is
longer than a distance (L2) from the side surface
(B) to a distal end of the second refrigerant sup-
ply pipe (144).

2. The air-conditioning apparatus of claim 1, wherein

the number of the one or more first refrigerant
supply pipes (143) is two or more, and the
number of the one or more second refrigerant
supply pipes (144) is two or more,
any adjacent two of the one or more first refrig-
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erant supply pipes (143) are provided apart from
each other, and
any adjacent two of the one or more second re-
frigerant supply pipes (144) are provided apart
from each other.

3. The air-conditioning apparatus of claim 1 or 2,
wherein

the one or more second refrigerant supply pipes
(144) each include: a second pipe (161b) fixed
to the side surface (B) of the relay unit (53); and
a second joint (151b) located at a distal end of
the second pipe (161b),
the second joint (151b) includes a first portion
(155), a second portion (156), a third portion
(153), and a brazed portion (154),
the first portion (155) of the second joint (151b)
is located at the distal end of the second pipe
(161b),
the second portion (156) of the second joint
(151b) is located at one of ends of the first portion
(155) of the second joint (151b) that is closer to
the indoor unit (52), and is connected to the in-
door heat exchanger (5a, 5b) of the indoor unit
(52), and
the third portion (153) of the second joint (151b)
is formed in the shape of a circular tube, located
at the other end of the first portion (155) of the
second joint (151b), and fixed to the second pipe
(161b) of an associated one of the one or more
second refrigerant supply pipes (144) by the
brazed portion (154) of the second joint (151b),
the other end of the first portion (155) being clos-
er to the relay unit (53).

4. The air-conditioning apparatus of any one of claims
1 to 3, wherein

the one or more first refrigerant supply pipes
(143) are each a liquid refrigerant supply pipe
through which liquid refrigerant flows, and
the one or more second refrigerant supply pipes
(144) are each a gas refrigerant supply pipe
through which gas refrigerant flows.

Patentansprüche

1. Klimatisierungsvorrichtung, die aufweist:

eine Außeneinheit (51), die einen Außenwärme-
tauscher (2) umfasst;
eine Inneneinheit (52), die einen Innenwärme-
tauscher (5a, 5b) umfasst; und
eine Relaiseinheit (53), die zwischen der Au-
ßeneinheit (51) und der Inneneinheit (52) vor-
gesehen ist und die ein oder mehrere erste Kühl-

mittelzuführrohre (143) und ein oder mehrere
zweite Kühlmittelzuführrohre (144) umfasst, die
mit dem Innenwärmetauscher (5a, 5b) der In-
neneinheit (52) verbunden sind,
wobei das eine oder die mehreren ersten Kühl-
mittelzuführrohre (143) und das eine oder die
mehreren zweiten Kühlmittelzuführrohre (144)
aus einer Seitenfläche (B) der Relaiseinheit (53)
vorstehen,
das eine oder die mehreren ersten Kühlmittel-
zuführrohre (143) jeweils oberhalb eines ver-
knüpften des einen oder der mehreren zweiten
Kühlmittelzuführrohre (144) vorgesehen sind,
eine Länge (L1) eines Teils des einen oder der
mehreren ersten Kühlmittelzuführrohre (143),
die aus der Seitenfläche (B) vorstehen, größer
als eine Länge (L2) eines Teils des einen oder
der mehreren zweiten Kühlmittelzuführrohre
(144) ist, die aus der Seitenfläche (B) vorstehen,
das eine oder die mehreren ersten Kühlmittel-
zuführrohre (143) jeweils umfassen: ein erstes
Rohr (161a), das an der Seitenfläche (B) der
Relaiseinheit (53) fixiert ist; und ein erstes Ver-
bindungsstück (151a), das bei einem distalen
Ende des ersten Rohrs (161a) lokalisiert ist,
das erste Verbindungsstück (151a) aufweist: ei-
nen ersten Abschnitt (155), der bei dem distalen
Ende des ersten Rohrs (161a) lokalisiert ist; ei-
nen zweiten Abschnitt (156), der bei einem der
Enden des ersten Abschnitts (155) lokalisiert ist,
das näher zur Inneneinheit (52) ist, wobei der
zweite Abschnitt (156) mit dem Innenwärmetau-
scher (5a, 5b) der Inneneinheit (52) verbunden
ist; einen dritten Abschnitt (153), der in der Form
eines kreisförmigen Rohrs ausgebildet ist und
der bei dem anderen Ende des ersten Ab-
schnitts (155) lokalisiert ist, wobei das andere
Ende des ersten Abschnitts (155) näher zur Re-
laiseinheit (53) ist; und einen hartgelöteten Ab-
schnitt (154), der zwischen dem dritten Ab-
schnitt (153) und dem ersten Rohr (161a) des
ersten Kühlmittelzuführrohrs (143) lokalisiert ist,
wobei der dritte Abschnitt (153) mit dem ersten
Rohr (161a) des ersten Kühlmittelzuführrohrs
(143) hartgelötet ist, und
eine Entfernung (L2 + D) von der Seitenfläche
(B) zu dem einen der Enden des ersten Ab-
schnitts (155) länger als eine Entfernung (L2)
von der Seitenfläche (B) zu einem distalen Ende
des zweiten Kühlmittelzuführrohrs (144) ist.

2. Klimatisierungsvorrichtung nach Anspruch 1, wobei

die Anzahl des einen oder der mehreren ersten
Kühlmittelzuführrohre (143) zwei oder mehr ist,
und die Anzahl des einen oder der mehreren
zweiten Kühlmittelzuführrohre (144) zwei oder
mehr ist,
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irgendwelche zwei benachbarten des einen
oder der mehreren ersten Kühlmittelzuführrohre
(143) beabstandet voneinander vorgesehen
sind, und
irgendwelche zwei benachbarten des einen
oder der mehreren zweiten Kühlmittelzuführroh-
re (144) beabstandet voneinander vorgesehen
sind.

3. Klimatisierungsvorrichtung nach Anspruch 1 oder 2,
wobei

das eine oder die mehreren zweiten Kühlmittel-
zuführrohre (144) jeweils umfassen: ein zweites
Rohr (161b), das an der Seitenfläche (B) der
Relaiseinheit (53) fixiert ist; und ein zweites Ver-
bindungsstück (151b), das bei einem distalen
Ende des zweiten Rohrs (161b) lokalisiert ist,
das zweite Verbindungsstück (151b) einen ers-
ten Abschnitt (155), einen zweiten Abschnitt
(156), einen dritten Abschnitt (153) und einen
hartgelöteten Abschnitt (154) umfasst,
der erste Abschnitt (155) des zweiten Verbin-
dungsstücks (151b) bei dem distalen Ende des
zweiten Rohrs (161b) lokalisiert ist,
der zweite Abschnitt (156) des zweiten Verbin-
dungsstücks (151b) bei einem der Enden des
ersten Abschnitts (155) des zweiten Verbin-
dungsstücks (151b) lokalisiert ist, das näher zur
Inneneinheit (52) ist, und mit dem Innenwärme-
tauscher (5a, 5b) der Inneneinheit (52) verbun-
den ist, und
der dritte Abschnitt (153) des zweiten Verbin-
dungsstücks (151b) in der Form eines kreisför-
migen Rohrs ausgebildet ist, bei dem anderen
Ende des ersten Abschnitts (155) des zweiten
Verbindungsstücks (151b) lokalisiert ist und an
dem zweiten Rohr (161b) eines verknüpften des
einen oder der mehreren zweiten Kühlmittelzu-
führrohre (144) durch den hartgelöteten Ab-
schnitt (154) des zweiten Verbindungsstücks
(151b) fixiert ist, wobei das andere Ende des
ersten Abschnitts (155) näher zur Relaiseinheit
(53) ist.

4. Klimatisierungsvorrichtung nach einem der Ansprü-
che 1 bis 3, wobei

das eine oder die mehreren ersten Kühlmittel-
zuführrohre (143) jeweils ein Flüssigkühlmittel-
zuführrohr sind, durch welches flüssiges Kühl-
mittel fließt, und
das eine oder die mehreren zweiten Kühlmittel-
zuführrohre (144) jeweils ein Gaskühlmittelzu-
führrohr sind, durch welches Gaskühlmittel
strömt.

Revendications

1. Appareil de climatisation comprenant :

une unité d’extérieur (51) incluant un échangeur
de chaleur d’extérieur (2) ;
une unité d’intérieur (52) incluant un échangeur
de chaleur d’intérieur (5a, 5b) ; et
une unité de relais (53) fournie entre l’unité d’ex-
térieur (51) et l’unité d’intérieur (52), et incluant
un ou plusieurs premiers tuyaux d’alimentation
en fluide frigorigène (143) et un ou plusieurs
deuxièmes tuyaux d’alimentation en fluide frigo-
rigène (144) qui sont raccordés à l’échangeur
de chaleur d’intérieur (5a, 5b) de l’unité d’inté-
rieur (52),
les un ou plusieurs premiers tuyaux d’alimenta-
tion en fluide frigorigène (143) et les un ou plu-
sieurs deuxièmes tuyaux d’alimentation en flui-
de frigorigène (144) faisant saillie à partir d’une
surface latérale (B) de l’unité de relais (53),
les un ou plusieurs tuyaux d’alimentation en flui-
de frigorigène (143) sont chacun fournis au-des-
sus d’un tuyau associé parmi les un ou plusieurs
deuxièmes tuyaux d’alimentation en fluide frigo-
rigène (144),
une longueur (L1) d’une partie des un ou plu-
sieurs premiers tuyaux d’alimentation en fluide
frigorigène (143) qui fait saillie à partir de la sur-
face latérale (B) est supérieure à une longueur
(L2) d’une partie des un ou plusieurs deuxièmes
tuyaux d’alimentation en fluide frigorigène (144)
qui fait saillie à partir de la surface latérale (B),
les un ou plusieurs premiers tuyaux d’alimenta-
tion en fluide frigorigène (143) incluent chacun :
un premier tuyau (161a) fixé à la surface latérale
(B) de l’unité de relais (53) ; et un premier joint
(151a) situé au niveau d’une extrémité distale
du premier tuyau (161a),
le premier joint (151a) a : une première portion
(155) située au niveau de l’extrémité distale du
premier tuyau (161a) ; une deuxième portion
(156) qui est située au niveau de l’une des ex-
trémités de la première portion (155) qui est plus
proche de l’unité d’intérieur (52), la deuxième
portion (156) étant raccordée à l’échangeur de
chaleur d’intérieur (5a, 5b) de l’unité d’intérieur
(52) ; une troisième portion (153) qui est formée
sous la forme d’un tube circulaire et située au
niveau de l’autre extrémité de la première por-
tion (155), l’autre extrémité de la première por-
tion (155) étant plus proche de l’unité de relais
(53) ; et une portion brasée (154) située entre
la troisième portion (153) et le premier tuyau
(161a) du premier tuyau d’alimentation en fluide
frigorigène (143), la troisième portion (153) étant
brasée au premier tuyau (161a) du premier
tuyau d’alimentation en fluide frigorigène (143),
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et
une distance (L2 + D) de la surface latérale (B)
à l’une des extrémités de la première portion
(155) est plus longue qu’une distance (L2) de la
surface latérale (B) à une extrémité distale du
deuxième tuyau d’alimentation en fluide frigori-
gène (144).

2. Appareil de climatisation selon la revendication 1,
dans lequel

le nombre des un ou plusieurs premiers tuyaux
d’alimentation en fluide frigorigène (143) est de
deux ou plus, et le nombre des un ou plusieurs
tuyaux d’alimentation en fluide frigorigène (144)
est de deux ou plus,
n’importe lequel des un ou plusieurs premiers
tuyaux d’alimentation en fluide frigorigène (143)
sont fournis à distance l’un de l’autre, et
n’importe lequel des un ou plusieurs deuxièmes
tuyaux d’alimentation en fluide frigorigène (144)
sont fournis à distance l’un de l’autre.

3. Appareil de climatisation selon la revendication 1 ou
la revendication 2, dans lequel

les un ou plusieurs deuxièmes tuyaux d’alimen-
tation en fluide frigorigène (144) incluent
chacun : un deuxième tuyau (161b) fixé à la sur-
face latérale (B) de l’unité de relais (53) ; et un
deuxième joint (151b) situé au niveau d’une ex-
trémité distale du deuxième tuyau (161b),
le deuxième joint (151b) inclut une première por-
tion (155), une deuxième portion (156), une troi-
sième portion (153) et une portion brasée (154),
la première portion (155) du deuxième joint
(151b) est située au niveau de l’extrémité distale
du deuxième tuyau (161b),
la deuxième portion (156) du deuxième joint
(151b) est située au niveau de l’une des extré-
mités de la première portion (155) du deuxième
joint (151b) qui est plus proche de l’unité d’inté-
rieur (52), et est raccordée à l’échangeur de cha-
leur d’intérieur (5a, 5b) de l’unité d’intérieur (52),
et
la troisième portion (153) du deuxième joint
(151b) est formée sous la forme d’un tube cir-
culaire, situé au niveau de l’autre extrémité de
la première portion (155) du deuxième joint
(151b), et fixé au deuxième tuyau (161b) d’un
tuyau associé parmi les un ou plusieurs deuxiè-
mes tuyaux d’alimentation en fluide frigorigène
(144) par la portion brasée (154) du deuxième
joint (151b), l’autre extrémité de la première por-
tion (155) étant plus proche de l’unité de relais
(53).

4. Appareil de climatisation selon n’importe laquelle

des revendications 1 à 3, dans lequel

les un ou plusieurs premiers tuyaux d’alimenta-
tion en fluide frigorigène (143) sont chacun un
tuyau d’alimentation en fluide frigorigène liquide
à travers lequel s’écoule un fluide frigorigène
liquide, et
les un ou plusieurs deuxièmes tuyaux d’alimen-
tation en fluide frigorigène (144) sont chacun un
tuyau d’alimentation en fluide frigorigène liquide
à travers lequel s’écoule un fluide frigorigène
liquide.
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