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(54) AIR CONDITIONER INDOOR UNIT

(67)  An air conditioner indoor unit has a first refrig-
erant tubing (5, 7) of which one end part is connected to
an indoor heat exchanger (2) and that is formed of alu-
minum or an aluminum alloy, a second refrigerant tubing
(6, 8) of which one end part is connected to the other end
part of the first refrigerant tubing (5, 7) and that is formed
of copper or a copper alloy, and a flare union (9, 10)
connected to the other end part of the second refrigerant
tubing (6, 8). The connection between the other end part
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of the first refrigerant tubing (5, 7) and the one end part
of the second refrigerant tubing (6, 8) is between an end
at the flare union (9, 10) side of a bend section (5b, 7b)
of the first refrigerant tubing (5, 7) and the end at the flare
union (9, 10) side of the second refrigerant tubing (6, 8).
As a result, it is possible to prevent the occurrence of
large torsional stress and bending stress at the connec-
tion.
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Description
TECHNICAL FIELD

[0001] The present invention relates to air conditioner
indoor units.

BACKGROUND ART

[0002] There is a conventional air conditioner indoor
unit in which an indoor heat exchanger 101 as illustrated
in Fig. 5 is provided in a casing (see JP 2013-155892 A
(PTL 1), for instance). One end part of a connection tube
102 is connected to the indoor heat exchanger 101 and
refrigerant is guided by the connection tube 102 to the
indoor heat exchanger 101 or an outdoor heat exchanger
(not shown).

[0003] The connection tube 102 extends downward
from an upper part of the indoor heat exchanger 101,
then bends, and extends horizontally. The connection
tube 102 is composed of a first refrigerant tube 103
placed on a side nearer to the indoor heat exchanger 101
and a second refrigerant tube 104 placed on a side op-
posite to the indoor heat exchanger 101. The first refrig-
erant tube 103 is formed of aluminum or aluminum alloy.
The second refrigerant tube 104 is formed of copper or
copper alloy.

[0004] The other end part (which is an end part oppo-
site to the side nearer to the indoor heat exchanger 101)
of the first refrigerant tube 103 is connected to one end
part (which is an end part on the side nearer to the indoor
heat exchanger 101) of the second refrigerant tube 104.
A connection 106 between the first refrigerant tube 103
and the second refrigerant tube 104 is provided in a part
of the connection tube 102 that extends vertically. A flare
union 105 is brazed onto the other end part (which is an
end part opposite to the side nearer to the indoor heat
exchanger 101) of the second refrigerant tube 104.

CITATION LIST
Patent Literature

[0005] PTL1: JP 2013-155892 A

SUMMARY OF INVENTION
Technical Problem

[0006] When the indoor unitis installed on awall inside
aroom, a worker may have to bend the connection tube
102 depending on an installation site for the indoor unit.
Then the worker vertically moves a part of the connection
tube 102 that extends horizontally orturns the part around
the first refrigerant tube 103. Thus a torsional stress, a
bending stress, and/or the like are caused in the connec-
tion 106 of the first refrigerant tube 103 and the second
refrigerant tube 104. The connection 106 consisting of

10

15

20

25

30

35

40

45

50

55

the different metals is vulnerable to the torsional stress,
the bending stress, and the like.

[0007] Therefore, the conventional air conditioner in-
door unit has a problem in that the connection 106 be-
tween the first refrigerant tube 103 and the second re-
frigerant tube 104 is in great danger of being broken.
[0008] An object of the invention is to provide an air
conditioner indoor unit in which the danger of breakage
in the connection between the first refrigerant tube and
the second refrigerant tube can be decreased.

Solution to Problem

[0009] To solve the above problem, an air conditioner
indoor unit according to the present invention comprises:

a casing,

an indoor heat exchanger provided in the casing,

a first refrigerant tubing formed of aluminum or alu-
minum alloy and having one end part connected to
the indoor heat exchanger,

a second refrigerant tubing formed of copper or cop-
per alloy and having one end part connected to the
other end part of the first refrigerant tubing, and

a joint part connected to the other end part of the
second refrigerant tubing,

wherein the first refrigerant tubing includes an elon-
gate part that extends along a lateral part of the cas-
ing and a bend part that connects with an end part
of the elongate part on a side nearer to the joint part
and that is bent toward the joint part, and

wherein a connection between the other end part of
the first refrigerant tubing and the one end part of
the second refrigerant tubing is between an end of
the bend part on the side nearer to the joint part and
an end of the second refrigerant tubing on the side
nearer to the joint part.

[0010] With the above arrangement, the connection
between the other end part of the first refrigerant tubing
and the one end part of the second refrigerant tubing is
placed between the end of the bend part on the side
nearer to the joint part (i.e., a joint part-side end of the
bend part) and the end of the second refrigerant tubing
on the side nearer to the joint part (i.e., a joint part-side
end of the second refrigerant tubing). Thus, when, for
example, the second refrigerant tubing is moved relative
to the elongate part of the first refrigerant tubing, a tor-
sional stress, a bending stress, and/or the like that would
be caused in the connection part is smaller than a tor-
sional stress, a bending stress, and/or the like that would
be caused in the elongate part. Therefore, danger of
breakage in the connection can be reduced.

[0011] In one embodiment, the connection between
the other end part of the first refrigerant tubing and the
one end part of the second refrigerant tubing is placed
on the side nearer to the joint part with respect to a mid-
point between the end of the bend part on the side nearer
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to the joint part and the end of the second refrigerant
tubing on the side nearer to the joint part.

[0012] With the above arrangement, because the con-
nection between the other end part of the first refrigerant
tubing and the one end part of the second refrigerant
tubing is placed on the side nearer to the joint part with
respect to the midpoint between the end of the bend part
on the side nearer to the joint part and the end of the
second refrigerant tubing on the side nearer to the joint
part, a possibility that a great torsional stress, a great
bending stress, and/or the like are caused in the connec-
tion can reliably be reduced.

Advantageous Effects of Invention

[0013] The air conditioner indoor unit according to the
presentinvention has a casing, an indoor heat exchanger
provided in the casing, a first refrigerant tubing formed
of aluminum or aluminum alloy and having one end part
connected to the indoor heat exchanger, a second refrig-
erant tubing formed of copper or copper alloy and having
one end part connected to the other end part of the first
refrigerant tubing, and a joint part connected to the other
end part of the second refrigerant tubing. And, the first
refrigerant tubing includes an elongate part that extends
along a lateral part of the casing and a bend part that
connects with an end part of the elongate part on a side
nearer to the joint part and that is bent toward the joint
part, and a connection between the other end part of the
first refrigerant tubing and the one end part of the second
refrigerant tubing is placed between an end of the bend
part on the side nearer to the joint part and an end of the
second refrigerant tubing on the side nearer to the joint
part. Thus, it is possible to reduce a torsional stress, a
bending stress, and/or the like that would be caused in
the connection part when, for example, the second re-
frigerant tubing is moved relative to the elongate part of
the first refrigerant tubing. Therefore, danger of breakage
in the connection can be reduced.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

Fig. 1 is a schematic perspective view of an air con-
ditioner indoor unit in accordance with an embodi-
ment of the invention;

Fig. 2 is another schematic perspective view of the
indoor unit;

Fig. 3 is a back view of an indoor heat exchanger of
the indoor unit and of peripheral parts thereof;

Fig. 4 is another schematic perspective view of the
indoor unit; and

Fig. 5 is a schematic representation for description
on a configuration of a conventional air conditioner
indoor unit.
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DESCRIPTION OF EMBODIMENTS

[0015] Hereinbelow, an air conditioner of the invention
will be described in detail with reference to an embodi-
ment illustrated in the drawings.

[0016] Fig. 1 is a schematic perspective view of an air
conditioner indoor unit in accordance with an embodi-
ment of the invention, as seen looking diagonally from a
lower front side. Fig. 2 is a schematic perspective view
of the indoor unit, as seen looking diagonally from an
upper back side.

[0017] As illustrated in Figs. 1 and 2, the indoor unit
includes a casing 1 and an indoor heat exchanger 2 (il-
lustrated in Fig. 3) provided in the casing 1. Air inlet 1a
through which indoor air is taken in is provided on an
upper part of the casing 1. An air outlet 1b through which
indoor air having passed through the indoor heat ex-
changer 2 is blown off is provided on a lower part of the
casing 1. The airoutlet 1bis provided with a wind directing
vane 12. A cross-flow fan (not illustrated) is provided
downstream of the indoor heat exchanger 2 and up-
stream of the air outlet 1b. In the air conditioner, a com-
pressor, a four-way valve, an outdoor heat exchanger,
and expansion means (such as expansion valve) of an
outdoor unit notillustrated and the indoor heat exchanger
2 are circularly connected so as to form a major part of
a refrigerant circuit.

[0018] Fig. 3is aback view of the indoor heat exchang-
er 2 and peripheral parts thereof.

[0019] The indoor heat exchanger 2 includes a heat
exchange part 3 and a plurality of heat exchanger tubes
4, 4, ... that penetrate through the heat exchange part 3.
The heat exchange part 3 and the heat exchanger tubes
4 are formed of aluminum or aluminum alloy.

[0020] The indoor unit includes a first refrigerant tube
5 for liquid, a second refrigerant tube 6 for liquid that
communicates with the first refrigerant tube 5 for liquid,
afirst refrigerant tube 7 for gas, a second refrigerant tube
8 for gas that communicates with the first refrigerant tube
7 for gas, a flare union 9 for liquid, and a flare union 10
for gas. The first refrigerant tube 5 for liquid and the first
refrigerant tube 7 for gas are formed of aluminum or alu-
minum alloy. The second refrigerant tube 6 for liquid and
the second refrigerant tube 8 for gas are formed of copper
or copper alloy. Each of the first refrigerant tube 5 for
liquid and the first refrigerant tube 7 for gas is an example
of the first refrigerant tubing. Each of the second refrig-
erant tube 6 for liquid and the second refrigerant tube 8
for gas is an example of the second refrigerant tubing.
Each of the flare union 9 for liquid and the flare union 10
for gas is an example of the joint part.

[0021] Thefirstrefrigeranttube 5 forliquidis connected
to one end part of a heat exchanger tube 4 through a
shunt merger 11. The first refrigerant tube 5 for liquid
includes a lateral side straight part 5a that extends along
alateral part of the casing 1, a bend part 5b that connects
with an end of the lateral side straight part 5a on a side
nearer to the flare union 9 for liquid and thatis bent toward
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the flare union 9 for liquid, and a bottom side straight part
5c¢ that connects with an end of the bend part 5b on the
side nearer to the flare union 9 for liquid and that extends
along a bottom part of the casing 1. The lateral side
straight part 5a is an example of the elongate part.
[0022] One end part (which is an end part on a side
nearer to the bottom side straight part 5¢) of the second
refrigerant tube 6 for liquid is connected to the other end
part (which is an end part on a side nearer to the second
refrigerant tube 6 for liquid) of the first refrigerant tube 5
for liquid. More particularly, the end part of the bottom
side straight part 5¢c on the side nearer to the second
refrigerant tube 6 for liquid is expanded in diameter in
comparison with other parts of the bottom side straight
part 5¢ so that the one end part of the second refrigerant
tube 6 for liquid is to be inserted into the end part of the
bottom side straight part 5¢. The end part of the bottom
side straight part 5¢c on the side nearer to the second
refrigerant tube 6 for liquid is fixed to the one end part of
the second refrigerant tube 6 for liquid by brazing filler
metal between the end part and the one end part of the
second refrigerant tube 6 for liquid. The end part of the
bottom side straight part 5¢ on the side nearer to the
second refrigerant tube 6 for liquid and peripheral parts
thereof are inserted into a heat shrinkable tube so as not
to be exposed. The flare union 9 for liquid is connected
to the other end part of the second refrigerant tube 6 for
liquid.

[0023] Thatis, aconnection betweenthe otherend part
of the first refrigerant tube 5 for liquid and the one end
part of the second refrigerant tube 6 for liquid is placed
between the end of the bend part 5b on the side nearer
to the flare union 9 for liquid and the end of the second
refrigerant tube 6 for liquid on the side nearer to the flare
union 9for liquid. More precisely, the connectionis placed
on the side nearer to the flare union 9 for liquid with re-
spect to a midpoint between the end of the bend part 5b
on the side nearer to the flare union 9 for liquid and the
end of the second refrigerant tube 6 for liquid on the side
nearer to the flare union 9 for liquid.

[0024] The first refrigerant tube 7 for gas is connected
to one end part of another heat exchanger tube 4 through
a shunt merger (not illustrated). The first refrigerant tube
7 for gas includes a lateral side straight part 7a that ex-
tends along the lateral part of the casing 1, a bend part
7b that connects with an end of the lateral side straight
part 7a on a side nearer to the flare union 10 for gas and
thatis benttoward the flare union 10 for gas, and a bottom
side straight part 7c that connects with an end of the bend
part 7b on the side nearer to the flare union 10 for gas
and that extends along the bottom part of the casing 1.
The lateral side straight part 7a is an example of the elon-
gate part.

[0025] One end part (which is an end part on a side
nearer to the bottom side straight part 7c) of the second
refrigerant tube 8 for gas is connected to the other end
part (which is an end part on a side nearer to the second
refrigerant tube 8 for gas) of the first refrigerant tube 7
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for gas. More particularly, the end part of the bottom side
straight part 7c on the side nearer to the second refrig-
erant tube 8 for gas is expanded in diameter in compar-
ison with other parts of the bottom side straight part 7c
so that the one end part of the second refrigerant tube 8
for gas is to be inserted into the end part. The end part
of the bottom side straight part 7c on the side nearer to
the second refrigerant tube 8 for gas is fixed to the one
end part of the second refrigerant tube 8 for gas by braz-
ing filler metal between the end part and the one end part
of the second refrigerant tube 8 for gas. The end part of
the bottom side straight part 7c on the side nearer to the
second refrigerant tube 8 for gas and peripheral parts
thereof are inserted into a heat shrinkable tube so as not
to be exposed. The flare union 10 for gas is connected
to the other end part of the second refrigerant tube 8 for
gas.

[0026] Thatis, a connection between the otherend part
of the first refrigerant tube 7 for gas and the one end part
of the second refrigerant tube 8 for gas is placed between
the end of the bend part 7b on the side nearer to the flare
union 10 for gas and the end of the second refrigerant
tube 8 for gas on the side nearer to the flare union 10 for
gas. More precisely, the connection is placed on the side
nearer to the flare union 10 for gas with respect to a mid-
point between the end of the bend part 7b on the side
nearer to the flare union 10 for gas and the end of the
second refrigerant tube 8 for gas on the side nearer to
the flare union 10 for gas.

[0027] According to the air conditioner indoor unit that
has configurations described above, during installation
of the indoor unit, the bottom side straight part 5c of the
first refrigerant tube 5 for liquid and the second refrigerant
tube 6 for liquid may be moved toward the lateral side
straight part 5a of the first refrigerant tube 5 for liquid, as
illustrated in Fig. 4. On this occasion, a torsional stress,
a bending stress, and/or the like are caused in the lateral
side straight part 5a, whereas there is little danger of
breakage in the lateral side straight part 5a because no
connection of different metals is provided in the lateral
side straight part 5a.

[0028] Furthermore, a torsional stress, a bending
stress, and/or the like that are caused between the end
of the bend part 5b on the side nearer to the flare union
9 for liquid and the end of the second refrigerant tube 6
for liquid on the side nearer to the flare union 9 for liquid
are smaller than the torsional stress, the bending stress,
and/or the like that are caused in the lateral side straight
part 5a of the first refrigerant tube 5 for liquid. And, the
connection between the other end part of the first refrig-
erant tube 5 for liquid and the one end part of the second
refrigerant tube 6 for liquid is placed between the end of
the bend part 5b on the side nearer to the flare union 9
for liquid and the end of the second refrigerant tube 6 for
liquid on the side nearer to the flare union 9 for liquid.
Thus danger of breakage in the connection can be re-
duced.

[0029] The connection between the other end part of
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the first refrigerant tube 5 for liquid and the one end part
of the second refrigerant tube 6 for liquid is placed on the
side nearer to the flare union 9 for liquid with respect to
the midpoint between the end of the bend part 5b on the
side nearer to the flare union 9 for liquid and the end of
the second refrigerant tube 6 for liquid on the side nearer
to the flare union 9 for liquid. Thus a possibility that a
great torsional stress, a great bending stress, and/or the
like are caused in the connection can reliably be reduced.
[0030] Even if the bottom side straight part 7c of the
first refrigerant tube 7 for gas and the second refrigerant
tube 8 for gas are moved toward the lateral side straight
part 7a of the first refrigerant tube 7 for gas, effects similar
to those described above can be obtained in the first re-
frigerant tube 7 for gas and the second refrigerant tube
8 for gas.

[0031] The heat exchange part 3 and the heat ex-
changer tubes 4 are formed of aluminum or aluminum
alloy and thus production costs can be reduced.

[0032] Though the connection between the other end
part of the first refrigerant tube 5 for liquid and the one
end part of the second refrigerant tube 6 for liquid is
placed on the side nearer to the flare union 9 for liquid
with respect to the midpoint between the end of the bend
part 5b on the side nearer to the flare union 9 for liquid
and the end of the second refrigerant tube 6 for liquid on
the side nearer to the flare union 9 for liquid in the em-
bodiment, the connection may be placed on the side
nearer to the bend part 5b with respect to the midpoint
between the end of the bend part 5b on the side nearer
to the flare union 9 for liquid and the end of the second
refrigerant tube 6 for liquid on the side nearer to the flare
union 9 for liquid.

[0033] Though the connection between the other end
of the first refrigerant tube 7 for gas and the one end of
the second refrigerant tube 8 for gas is placed on the
side nearer to the flare union 10 for gas with respect to
the midpoint between the end of the bend part 7b on the
side nearer to the flare union 10 for gas and the end of
the second refrigerant tube 8 for gas on the side nearer
to the flare union 10 for gas in the embodiment, the con-
nection may be placed on the side nearer to the bend
part 7b with respect to the midpoint between the end of
the bend part 7b on the side nearer to the flare union 10
for gas and the end of the second refrigerant tube 8 for
gas on the side nearer to the flare union 10 for gas.
[0034] In the embodiment, the first refrigerant tube 5
for liquid, the second refrigerant tube 6 for liquid, the first
refrigerant tube 7 for gas, and the second refrigerant tube
8 for gas may be integrated by being covered with heat
insulator.

[0035] Though the specific embodiment of the inven-
tion has been described, the invention is not limited to
the above embodiment and can be embodied with mod-
ification in various ways within the scope of the invention.
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REFERENCE SIGNS LIST
[0036]

1 casing

1a airinlet

1b  air outlet

2 indoor heat exchanger

3 heat exchange part

4 heat exchanger tube

5 first refrigerant tube for liquid

5a lateral side straight part

5b  bend part

5¢  bottom side straight part

6 second refrigerant tube for liquid

7 first refrigerant tube for gas

7a lateral side straight part

7b  bend part

7c  bottom side straight part

8 second refrigerant tube for gas
flare union for liquid

10 flare union for gas

Claims
1. An air conditioner indoor unit comprising:

a casing (1),

an indoor heat exchanger (2) provided in the
casing (1),

a first refrigerant tubing (5, 7) formed of alumi-
num or aluminum alloy and having one end part
connected to the indoor heat exchanger (2),

a second refrigerant tubing (6, 8) formed of cop-
per or copper alloy and having one end part con-
nected to the other end part of the first refrigerant
tubing (5, 7), and

a joint part (9, 10) connected to the other end
part of the second refrigerant tubing (6, 8),
wherein the firstrefrigerant tubing (5, 7) includes
an elongate part (5a, 7a) that extends along a
lateral part of the casing (1) and a bend part (5b,
7b) that connects with an end part of the elon-
gate part (5a, 7a) on a side nearer to the joint
part (9, 10) and that is bent toward the joint part
(9, 10), and

wherein a connection between the other end
part of the first refrigerant tubing (5, 7) and the
one end part of the second refrigerant tubing (6,
8) is between an end of the bend part (5b, 7b)
on the side nearer to the joint part (9, 10) and
an end of the second refrigerant tubing (6, 8) on
the side nearer to the joint part (9, 10).

2. The air conditioner indoor unit as claimed in Claim 1,
wherein the connection between the other end part
of the first refrigerant tubing (5, 7) and the one end
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part of the second refrigerant tubing (6, 8) is placed
onthe side nearer to the joint part (9, 10) with respect
to a midpoint between the end of the bend part (5b,
7b) on the side nearer to the joint part (9, 10) and
the end of the second refrigerant tubing (6, 8) on the
side nearer to the joint part (9, 10).
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