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(57) Abstract: This air conditioner indoor unit is provided with: first refrigerant tubing (5, 7) of which one end is connected to an
indoor heat exchanger (2) and that is formed from aluminum or an aluminum alloy; second refrigerant tubing (6, 8) of which one end
is connected to the other end of the first refrigerant tubing (5, 7) and that is formed from copper or a copper alloy; and a flare union
(9, 10) connected to the other end of the second refrigerant tubing (6, 8). The connection between the other end of the first refriger -
ant tubing (5, 7) and the one end of the second refrigerant tubing (6, 8) is between the end at the flare union (9, 10) side of a curved
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 twisting stress or bending stress at the connection.
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DESCRIPTION

TITLE OF INVENTION

Air Conditioner Indoor Unit

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 1is connected to the indoor heat exchanger 101 and
refrigeraht 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 1is
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 opposite to the

indoor heat exchanger 101. The first refrigerant tube 103
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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 opposite
to the side nearer to the indoor heat exchanger 101) of the
first refrigerant tube 103 1is 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 1s 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 wunit i1is 4installed on a wall
inside a room, & worker may have to bend the connection
tube 102 depending on an installation site for the indoor
unit. Then the worker wvertically moves a part of the

connection tube 102 that extends horizontally or turns the
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part arcund the first refrigerant tube 103. Thus a
torsional stress, a bending stress, and/or the like are
caused 1in the connection 106 of the first refrigerant tube
103 and the second refrigerant tube 104. The connection
106 consisting of the different metals is vulnerable to the
torsional stress, the bending stress, and the like.

[0007] »Therefore, the conventicnal air conditicner
indoor wunit has a problem 1in that the connection 106
between the first refrigerant tube 103 and the second
refrigerant 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 alr 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
aluminum alloy and having one end part connected to the

indoor heat exchanger,
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a second refrigerant 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,

wherein 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 Jjoint 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 arrangenment, the conhection
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 Jjoint 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
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the elongate paft of the first refrigerant tubing, a
torsiconal stress, a bending stress, and/or the like that
would be caused in the connection part is smaller than a
torsional 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 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.

[0012] With the abocve arrangement, because the
connection Dbetween the other end part of the first
'refrigerant tubing and the one end part of the second
refrigerant tubing 1is 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 Jjoint part, a possibility that a great torsional
stress, a great bending stress, and/or the like are caused

in the connection can reliably be reduced.

Advantageous Effects of Invention
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[0013] The air conditioner indoor unit according to the
present invention has a casing, an indoor heat exchanger
provided 1in 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
refrigerant 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 alongia 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 Jjoint 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 ahd an end
of the second refrigerant tubing on the side nearer tc the
joint part. Thus, 1t 1is possible to reduce a torsional
stress, a bending stress, and/or the like that would be
caused in the conhection part when, for example, the second
refrigerant tubing is moved relative to the elongate part
of the first refrigerant tubing. Therefore, danger of

breakage in the connection can be reduced.
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BRIEF DESCRIPTION OF DRAWINGS
[0014] Fig. 1 is a schematic perspective view of an air
conditioner indoor unit in accordance with an embodiment of
the invention;

Fig. 2 1s 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 1is another schematic perspective view of
the indoor unit; and

Fig. 5 1s a schematic representation for
description on a configuration of a conventional air

conditioner indoor unit.

DESCRIPTION OF EMBODIMENTS

[0015] = Hereinbelow, an air conditioner of the invention
will be deécribed in detail with reference to an embodiment
illustrated in the drawings.

[0016] Fig. 1 is a schematic perspective view of an air
conditioner indoor unit in accordance with an embodiment 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 loocking diagonally from an upper back

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

[0018] Fig. 3 1is a back view of the indoor heat
exchanger 2 and peripheral parts thereof,

[0019] The 1indoor 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 ligquid that
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communicates with the first refrigerant tube 5 for liquid,
a first 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 aluminum alloy. The second refrigerant tube 6
for liquid and the second refrigerant tube 8 for gas are
formed o¢f copper or copper alloy. Each of the first
refrigerant tube 5 for liquid and the first refrigerant
tube 7 for gas 1s an example of the first refrigerant
tubing. Each of the second refrigerant tube 6 for liquid
and the second refrigerant tube 8 for gas 1s an example of
the second refrigerant tubing. Each of the flare union 9
for liguid and the flare union 10 for gas is an example of
the joinﬁ part.

[0021] The first refrigeréﬁt tube 5 for 1liguid 1is
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 a lateral 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 that is bent toward the flare union 9 for ligquid, and a

bottom side straight part 5c¢ that connects with an end of
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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 1is an end part on a side
nearer to the bottom side straigﬁt part 5c) of the second
refrigerantvtube 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 1liquid) of the first refrigerant
tube 5 for liquid. More particularly, the end part of the
bottom side straight part 5c on the side nearer to the
second refrigerant tube 6 for liquid 1s expanded in
diameter in comparison with other parts of the bottom side
straight part 5c 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 5c. The end part
cof the bottom side sfraight part 5c 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 liguid 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
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connected to the other end part of the second refrigerant
tube 6 for liquid.

[0023] That is, a 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
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. More precisely, the connection
is placed on the side nearer to the flare union 9 for
liquid with respect to a midpoint between the end of the
bend part 5b on the side nearer to the flare union 9 for
liguid 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 exchange; tube 4 through a
shuﬁt merger (not illustrated). The first refrigerant tube
7 for gas includes a lateral side straight part 7a that
extends along the lateral part of the casing 1, a bend part
7o that connects with an end of the lateral side straight
part 7a on a side nearervto the flare union 10 for gas and
that 1is bent toward the flare unibn. 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



10

15

20

-12 -

casing 1. The lateral side straight part 7a is an example
of the elongate 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 1is an end part on a side nearer to the second
refrigerant tube 8 for gas ) of the first refrigerant tube
7 for gas. More particularly, the end part of the bottom
side straight part 7c on the side nearer to the second
refrigerant tube 8 for gas is expanded in diameter in
comparison 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 bfazing 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.



10

15

20

13-

[0026] That 1is, a connection between the other end part
of the first refrigerant tube 7 for gas and the one end
part of the second refrigerant tube 8 for gas 1is placed
between the end of the bend part 7b on the side nearer to
the flare lunion 10 for gas and the end of the second
refrigerant tube 8 for gas on the side nearer toc 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 midpoint between the end of the bend.part b
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 1liquid 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 Dbecause no connection of different metals is

provided in the lateral side straight part 5a.
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[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
liguid on the side nearer to the flare union 9 for liguid
are smaller than the torsional stress, the bending stress,
and/or the 1like that are caused in the lateral side
straight part 5a of the first refrigerant tube 5 for
ligquid. And, 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
between the end of the bend part 5b on the side nearer to
the flare union 9 for ligquid 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 reduced.

[0029] 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. Thus a possibility that a
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great torsional stress, a great bending stress, and/or the
like are caused in the connection can reliably be reduced.
[0030] Even 1f 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 refrigerant tube 7 for gas and the second refrigerant
tube 8 for gas.

[0031] The heat exchange part 3 and the heat exchanger
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 ligquid is placed
on the side nearer tolthe flére 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 ligquid on the side
nearer to the flare union 9 for liquid in the embodiment,
the connection may be placed on the side nearer to the bend
part 5b with respect to thg 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

liguid on the side nearer to the flare union 9 for liquid.
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[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 1is placed on the side
nearer to the flare union 10 for gas with respect to the
midpoint between the end of the bend parf 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 connection
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 invention
has been described, the invention i1s not limited to the
above embodiment and can be embodied with modification in

various ways within the scope of the invention.

REFERENCE SIGNS LIST

[0036]
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1 casing

la air inlet

1b air outlet

2 indoor heat exchanger

3 heat exchange part

4 heat exchanger tube

5 first refrigerant tube for liguid
Sa lateral side straight part

5b bend part

5c 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

9 flére union for liquid

10 flare union for gas
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CLAIMS
1. An air conditioner indcor unit comprising:

a casing (1),

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

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

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

a Jjoint part (9, 10) connected to the other end
part of the second refrigerant tubing (6, 8),

wherein the first refrigerant tubing (5, 7)
includes an.elongaté part (5a, 7a) that extends along a
laferal part of the casing (1) and a bend part (5b, 7b)
that connects with an end part of the elongate 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

O
th

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
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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 part
of the second refrigerant tubing (6, 8) is placed on the
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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