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(54) INDOOR AIR CONDITIONER

(57) A heat exchanger 13 that is a heavy object is
supported by a first frame 17. The first frame 17 that
supports the heat exchanger 13 is fixed to an installation-
side wall 45 without involving a second frame 27. That
is, the first frame 17 is configured as a result of heat
exchanger support portions 17h that support the heat
exchanger 13 that is a heavy object and a mounting por-
tion 17d that is directly fixed to the installation-side wall

45 being integrally formed. Thus, compared to a case
where the frame that supports the heavy object and the
frame that is fixed to the installation-side wall 45 are sep-
arately formed, there is no longer the weakness in the
coupled section where the separate frames are coupled
together, and the strength of the first frame 17 can be
enhanced.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioning indoor unit.

BACKGROUND ART

[0002] In patent document 1 (JP-ANo. 2001-116346)
there is disclosed an air conditioning indoor unit that has
air inlets in a front portion, an upper portion, and a lower
portion of a body respectively. Air that has been sucked
in from the lower air inlet in the lower portion of the body
travels through a lower inlet air path and is supplied to a
heat exchanger. The lower air inlet and the lower inlet air
path are formed by a frame. The frame receives the
weight of the heat exchanger and has a large force ap-
plied to it, so it is necessary to enhance the strength of
the frame.

SUMMARY OF INVENTION
<Technical Problem>

[0003] However, in patent document 1 there is no dis-
closure regarding how to enhance the strength of the
frame that forms the lower air inlet and the lower inlet air
path.

[0004] Therefore, itis an object of the presentinvention
to provide an air conditioning indoor unit that has a frame
structure whose strength can be enhanced.

<Solution to Problem>

[0005] An air conditioning indoor unit pertaining to a
first aspect of the present invention is an air conditioning
indoor unit having a lower air inlet disposed in a lower
portion, the air conditioning indoor unit comprising: a first
frame that has heat exchanger support portions that sup-
port a heat exchanger and a mounting portion for mount-
ing a back surface of the air conditioning indoor unit on
an installation-side wall; and a second frame which, to-
gether with the first frame, configures the lower air inlet
and a lower inlet air path leading from the lower air inlet
to the heat exchanger, with the second frame being in-
stalled facing the installation-side wall.

[0006] According to this air conditioning indoor unit,
the first frame is configured as a result of the heat ex-
changer support portions that support the heat exchang-
er that is a heavy object and the mounting portion that is
directly fixed to the installation-side wall being integrally
formed. Thus, compared to a case where the frame that
supports the heavy object and the frame that is fixed to
the installation-side wall are separately formed, there is
no longer the weakness in the coupled section where the
separate frames are coupled together, and the strength
of the first frame can be enhanced.
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[0007] An air conditioning indoor unit pertaining to a
second aspect of the present invention is the air condi-
tioning indoor unit pertaining to the first aspect, wherein
afirst surface that forms an outlet air path for blowing out
air from the heat exchanger and a second surface that
is a surface on the opposite side of the first surface are
formed on the first frame, and a third surface that config-
ures the lower inlet air path and the lower air inlet together
with the second surface of the first frame as a result of
the second frame being attached to a back surface side
of the first frame is formed on the second frame.

[0008] According to this air conditioning indoor unit,
the two first and second frames are formed with sheet
shaped and are easy to remove from molds. Further-
more, the desired lower inlet air path and lower air inlet
can be formed by combining the two sheet shaped first
and second frames.

[0009] An air conditioning indoor unit pertaining to a
third aspect of the presentinvention is the air conditioning
indoor unit pertaining to the first aspect, wherein the first
frame further has acommunicating opening for delivering
air from the lower inlet air path to the heat exchanger,
and the second frame is attached in such a way as to
extend from an open end portion of the communicating
opening and continuously forms the lower inlet air path
and the communicating opening.

[0010] According to this air conditioning indoor unit,
the second frame is attached to the first frame in such a
way that the communicating opening becomes continu-
ous from the lower inlet air path. Thus, air that has passed
through the lower inlet air path is provided to the heat
exchanger efficiently from the communicating opening.

<Advantageous Effects of Invention>

[0011] In the air conditioning indoor unit pertaining to
the first aspect of the present invention, the strength of
the first frame can be enhanced as a result of the heat
exchanger support portions that support the heat ex-
changer that is a heavy object and the mounting portion
that is directly fixed to the installation-side wall being in-
tegrally formed.

[0012] In the air conditioning indoor unit pertaining to
the second aspect of the present invention, the two first
and second frames are formed with sheet shaped and
are easy to remove from molds.

[0013] In the air conditioning indoor unit pertaining to
the third aspect of the present invention, the communi-
cating opening is continuous from the lower inlet air path,
so air that has passed through the lower inlet air path is
provided to the heat exchanger efficiently from the com-
municating opening.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

FIG. 1 is a perspective view of an air conditioning
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indoor unit pertaining to an embodiment of the
present invention;

FIG. 2 is a sectional view of the air conditioning in-
door unit pertaining to an embodiment of the present
invention;

FIGS. 3(a) and 3(b) are schematic views schemati-
cally showing the configurations of a first frame and
asecond frame, with FIG. 3(a) being a sectional view
and FIG. 3(b) being a front view showing the posi-
tional relationship between the first frame and a heat
exchanger;

FIG. 4 is a perspective view showing a state in which
the second frame is attached to the first frame;
FIG. 5 is a back perspective view of the first frame;
and

FIG. 6 is a front perspective view of the second
frame.

DESCRIPTION OF EMBODIMENT

[0015] An embodiment of the present invention will be
described below with reference to the drawings. The em-
bodiment below is a specific example of the present in-
vention and is not intended to limit the technical scope
of the present invention.

<Example Embodiment>
(1) Overall Configuration

[0016] The overall configuration of an air conditioning
indoor unit 10 will be described using FIG. 1 and FIG. 2.
FIG. 1is a perspective view of the air conditioning indoor
unit pertaining to an embodiment of the presentinvention.
FIG. 2 is a sectional view of the air conditioning indoor
unit pertaining to an embodiment of the presentinvention.
[0017] The air conditioning indoor unit 10 pertaining to
the embodiment of the presentinvention is a wall-mount-
ed type and is equipped with a body casing 11, a heat
exchanger 13, anindoorfan 15, afirstframe 17, a second
frame 27, afilter 25, and a controller 41.

[0018] The body casing 11 has a front surface grille
11a and a front surface panel 11b and is attached via an
attachment plate 11c to an installation-side wall 45 (see
FIG. 3). The heat exchanger 13, the indoor fan 15, the
filter 25, and the controller 41 are housed in a three-di-
mensional space formed by the front surface grille 11a,
the front surface panel 11b, and the first frame 17. The
second frame 27 is disposed on the back surface of the
first frame 17 between the first frame 17 and the attach-
ment plate 11 c. The front surface panel 11b covers the
front surface of the front surface grille 11a, and the upper
end of the front surface panel 11b is rotatably supported
on the front surface grille 11a and can move in a hinged
manner.

[0019] The heat exchanger 13 performs heat ex-
change with air passing through it. Furthermore, the heat
exchanger 13 has an inverted V-shape, in which both
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ends are bent downward as seen in a side view, and is
attached to the first frame 17.

[0020] The indoor fan 15 is positioned under the heat
exchanger 13. The indoor fan 15 is a cross flow fan, ap-
plies air taken in from a room to the heat exchanger 13,
causes the air to pass through the heat exchanger 13,
and blows the air out into the room.

[0021] Anairoutlet 19 is disposed in the lower surface
portion of the body casing 11. A flap 29 that guides the
air blown out from the air outlet 19 is rotatably disposed
in the air outlet 19. The flap 29 is driven by a motor (not
shown in the drawings) and not only changes the direc-
tion in which the air is blown out but can also open and
close the air outlet 19. The air outlet 19 is connected via
an outlet air path 18 to the inside of the body casing 11
and allows the air that has exchanged heat in the heat
exchanger 13 to be blown out. The outlet air path 18 is
formed along the first frame 17 from the air outlet 19.
[0022] Moreover, a lower air inlet 21 is disposed in the
lower surface portion of the body casing 11 on the wall
side of the air outlet 19. The lower air inlet 21 is formed
by an opening in the lower portion between the first frame
17 and the second frame 27 and is connected via a lower
inlet air path 16 to the inside of the body casing 11. A
shutter 31 that opens and closes the lower air inlet 21 as
aresult of being rotated by an opening and closing mech-
anism 32 is disposed in the lower air inlet 21. The lower
inlet air path 16 is formed along the space between the
first frame 17 and the second frame 27. Thus, the lower
inlet air path 16 is adjacent to the outlet air path 18 across
the first frame 17.

[0023] Room air in the neighborhood of the lower air
inlet 21 is sucked by the operation of the indoor fan 15
into the indoor fan 15 via the lower air inlet 21, the lower
inlet air path 16, the filter 25, and the heat exchanger 13
and is blown out from the air outlet 19 via the outlet air
path 18 from the indoor fan 15.

[0024] The filter 25 is disposed between the front sur-
face grille 11 a of the body casing 11 and the heat ex-
changer 13. The filter 25 removes dirt and dust included
in the air flowing in toward the heat exchanger 13.
[0025] An upper air inlet 22 is disposed in the front
upper portion of the front surface grille 11a. Room air in
the neighborhood of the upper air inlet 22 is sucked by
the operation of the indoor fan 15 into the indoor fan 15
via the upper air inlet 22, the filter 25, and the heat ex-
changer 13 and is blown out from the air outlet 19 via the
outlet air path 18 from the indoor fan 15.

[0026] The controller 41 is housed in the front section
of the body casing 11 and issues commands for control-
ling the rotating speed of the indoor fan 15, adjusting the
opening degree of the air outlet 19, adjusting the opening
degree of the lower air inlet 21, and adjusting the opening
degree of the upper air inlet 22.

(2) Configurations of First Frame and Second Frame

[0027] Next, the configurations of the first frame 17 and
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the second frame 27 will be described using FIG. 2 and
FIGS. 3(a) and 3(b). FIGS. 3(a) and 3(b) are schematic
views schematically showing the configurations of the
first frame 17 and the second frame 27, with FIG. 3(a)
being a sectional view and FIG. 3(b) being a front view
showing the positional relationship between the first
frame and the heat exchanger.

[0028] The attachment plate 11 ¢ for supporting the
body casing 11 is attached to the body casing 11. The
second frame 27 and the first frame 17 are disposed in
this order heading from the attachment plate 11 ¢ toward
the front surface panel 11b. The first frame 17 supports
the heat exchanger 13 located on its front surface.

(2-1) First Frame

[0029] The first frame 17 has an air outlet end portion
17a, an outlet air path constituent portion 17b, a drain
pan 17c¢, a mounting portion 17d, a communicating open-
ing 17e, and heat exchanger support portions 17h.
[0030] The air outlet end portion 17ais one end portion
of the first frame 17, is disposed in the neighborhood of
the air outlet 19, and is attached to the body casing 11
as a result of being bent relative to the outlet air path
constituent portion 17b as shown in the drawings, for
example.

[0031] The outlet air path constituent portion 17b is
formed extending from the air outlet end portion 17a and
configures the outlet air path 18 that allows the air output
from the indoor fan 15 to be blown out to the air outlet
19. A first surface 17f and a second surface 17g on the
opposite side of the first surface 17f are formed on the
first frame 17, and the first surface 17f of the outlet air
path constituent portion 17b forms one surface of the
outlet air path 18.

[0032] The drain pan 17c is configured to branch, for
example, from the outlet air path constituent portion 17b
and has a first receiving portion 17c-1 and a second re-
ceiving portion 17¢c-2. The first receiving portion 17¢-1
and the second receiving portion 17¢c-2 configure a pan
that receives liquid dripping down from the heat exchang-
er 13.

[0033] The mounting portion 17d is the other end por-
tion of the first frame 17 and is formed extending from
the first receiving portion 17¢-1 of the drain pan 17c. The
mounting portion 17d is fixed to the attachment plate 11c,
whereby the first frame 17 can support a heavy object
such as the heat exchanger 13.

[0034] The communicating opening 17e is an opening
for delivering the air that has been sucked in from the
lower air inlet 21 and traveled through the lower inlet air
path 16 to the heat exchanger 13. The communicating
opening 17e is formed between the first receiving portion
17¢-1 of the drain pan 17c and the mounting portion 17d.
[0035] AsshowninFIG. 3(b), the heat exchanger sup-
port portions 17h are disposed on both width direction
end portions of the body casing 11 and support the heat
exchanger 13. The heat exchanger support portions 17h
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include a first heat exchanger support portion 17h-1 and
a second heat exchanger support portion 17h-2. The first
heat exchanger support portion 17h-1 and the second
heat exchanger support portion 17h-2 support both ends
of the heat exchanger 13.

(2-2) Second Frame

[0036] The second frame 27 configures the lower air
inlet 21 and the lower inlet air path 16 together with the
first frame 17 and has a back surface portion 27a, a cou-
pling portion 27b, and a pipe space constituent portion
27c.

[0037] The back surface portion 27a is formed along
the attachment plate 11c.

[0038] The pipe space constituent portion 27c is
formed bending from one end of the back surface portion
27a in such a way as to form, between itself and the
attachment plate 11c, a space 60 for pipes. Pipes and
so forth connected between an air conditioning outdoor
unit and the air conditioning indoor unit 10 are housed in
the space 60 for pipes.

[0039] The coupling portion 27b is formed extending
from the other end of the back surface portion 27a toward
the first frame 17. The coupling portion 27b is connected
to the end portion of the communicating opening 17e in
the first frame 17 so that the air that has traveled through
the lower inlet air path 16 is introduced via the commu-
nicating opening 17e to the heat exchanger 13. The sec-
ond frame 27 is attached to the first frame 17 in such a
way that the communicating opening 17e becomes con-
tinuous from the lower inlet air path 16, so the air that
has passed through the lower inlet air path 16 is provided
to the heat exchanger 13 efficiently from the communi-
cating opening 17e.

[0040] A third surface 27d and a fourth surface 27e on
the opposite side of the third surface 27d are formed on
the second frame 27. The second frame 27 is attached
to the back surface side of the first frame 17, whereby
the second surface 17g of the first frame 17 and the third
surface 27d of the second frame 27 form the lower inlet
air path 16.

(3) Action of First Frame and Second Frame

[0041] A heavy object such as the heat exchanger 13
is supported by the first frame 17. The first frame 17 is
fixed to the installation-side wall 45 without involving the
second frame 27. That is, the air outlet end portion 173,
the outlet air path constituent portion 17b, the drain pan
17¢, the mounting portion 17d, and the heat exchanger
support portions 17h of the firstframe 17 are continuously
and integrally formed. Additionally, the heat exchanger
support portions 17h of the continuous and integral first
frame 17 support a heavy object such as the heat ex-
changer 13. Thus, compared to a case where the frame
that supports the heavy object and the frame that is fixed
to the installation-side wall 45 are separately formed,
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there is no longer the weakness in the coupled section
where the separate frames are coupled together, and the
strength of the first frame 17 can be enhanced.

[0042] Assume, for example, thatthese two frames are
divided into and formed by a front side frame that sup-
ports a heavy object such as a heat exchanger and a
back surface side frame that supports the weight re-
ceived by the front side frame and is fixed to a wall. In
this case, it is necessary to make the coupling between
the front side frame and the back surface side frame
strong in order to ensure that the front side frame does
not fall due to the weight of the heavy object. However,
in a structure where the front side frame and the back
surface side frame are separate, it is difficult to avoid
weakness in the coupled section. According to the
present embodiment, the first frame 17 that supports a
heavy object is itself fixed to the installation-side wall 45
as described above, so the heavy object can be suffi-
ciently supported.

[0043] Furthermore, the first frame 17 and the second
frame 27 that form the lower inlet air path 16 and the
lower air inlet 21 comprise separate frames, so mold lim-
itations are also met. That is, frames such as the first
frame 17 and the second frame 27 are usually formed
by injection molding or the like using a mold. However,
due to mold limitations, it is difficult to integrally form the
first frame 17 and the second frame 27. The reason is
because in a case where a molding material is fed into
amold to integrally form the first frame 17 and the second
frame 27, the frame cannot be removed from the mold
or it is difficult to remove the frame from the mold. Fur-
thermore, even if the first frame 17 and the second frame
27 can be integrally formed, they are limited to a frame
shape that can be removed from the mold and the degree
of freedom of the frame shape becomes lower. For that
reason, the first frame 17 and the second frame 27 are
formed using a mold for the first frame 17 and a mold for
the second frame 27, respectively. According to the con-
figuration of the present embodiment, the first frame 17
that forms one surface of the lower inlet air path 16 and
the second frame 27 that forms the other surface are
separately formed, so mold limitations are met. Further-
more, the two first and second frames 17 and 27 are
formed with sheet shaped and are easy to remove from
the molds.

(4) Working Example

[0044] A specific configuration of the present embod-
iment will be described using FIG. 4 to FIG. 6. FIG. 4 is
a perspective view showing a state in which the second
frame is attached to the first frame. FIG. 5 is a back per-
spective view of the first frame, and FIG. 6 is a front per-
spective view of the second frame.

[0045] The first frame 17 shown in FIG. 5 is a frame
that supports a heavy object such as the heat exchanger
13. FIG. 5 shows the back surface side of the first frame
17, and the front surface side of the second frame 27
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shown in FIG. 6 opposes this back surface side. As
shown in FIG. 5, the air outlet end portion 17a, the outlet
air path constituent portion 17b, the drain pan 17c, the
mounting portion 17d, and the heat exchanger support
portions 17h of the first frame 17 are continuously and
integrally formed. As shown in FIG. 4, the second frame
27 is attached to the first frame 17 in such a way as to
cover a part of the back surface of the first frame 17 and
forms the lower inlet air path 16.

(5) Characteristics
(6-1)

[0046] The heat exchanger 13 that is a heavy object
is supported by the first frame 17. The first frame 17 that
supports the heat exchanger 13 is fixed to the installation-
side wall 45 without involving the second frame 27. That
is, the first frame 17 is configured as a result of the heat
exchanger support portions 17h that support the heat
exchanger 13 that is a heavy object and the mounting
portion 17d that is directly fixed to the installation-side
wall 45 being integrally formed. Thus, compared to acase
where the frame that supports the heavy object and the
frame that is fixed to the installation-side wall 45 are sep-
arately formed, there is no longer the weakness in the
coupled section where the separate frames are coupled
together, and the strength of the first frame 17 can be
enhanced.

[0047] Furthermore, the first frame 17 and the second
frame 27 that form the lower inlet air path 16 and the
lower air inlet 21 comprise separate frames, so mold lim-
itations are also met.

(5-2)

[0048] The two first and second frames 17 and 27 are
formed with sheet shaped and are easy to remove from
molds. Furthermore, the desired lower inlet air path 16
and lower air inlet 21 can be formed by combining the
two sheet shaped first and second frames 17 and 27.

(5-3)

[0049] The second frame 27 is attached to the first
frame 17 in such a way that the communicating opening
17e becomes continuous from the lower inlet air path 16.
Thus, air that has passed through the lower inlet air path
16 is provided to the heat exchanger 13 efficiently from
the communicating opening 17e.

(6) Example Modifications
(6-1) Example Modification 1A
[0050] In the above embodiment, the heat exchanger

13 is directly attached to the first frame 17. It suffices for
the weight of the heat exchanger 13 to be supported by
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the first frame 17, so the heat exchanger 13 may be di-
rectly supported by the first frame 17 or may be indirectly
supported by the first frame 17. For example, the first
frame 17 may also support the heat exchanger 13 with
the heat exchanger support portions 17h via another
member.

(6-2) Example Modification 1 B

[0051] In the above embodiment, the first frame 17
supports the heat exchanger 13. It suffices for the first
frame 17 to be a frame that can support a heavy object
with a relatively large weight among the devices support-
ed in the body casing 11, so, for example, the first frame
17 may support just the heat exchanger 13 or may sup-
port the heat exchanger 13 and other configurations such
as the indoor fan 15.

INDUSTRIAL APPLICABILITY

[0052] As described above, according to the present
invention, there can be provided a frame structure whose
strength can be enhanced, so the present invention is
useful for wall-mounted air conditioning indoor units.

REFERENCE SIGNS LIST

[0053]

10 Air Conditioning Indoor Unit

11 Body Casing

11a Front Surface Grille

11b Front Surface Panel

11c Attachment Plate

13 Heat Exchanger

15 Indoor Fan

16 Lower Inlet Air Path

17 First Frame

17a Air Outlet End Portion

17b Outlet Air Path Constituent Portion
17¢ Drain Pan

17h-1  First Receiving Portion

17h-2  Second Receiving Portion

17d Mounting Portion

17e Communicating Opening

17f First Surface

179 Second Surface

17h Heat Exchanger Support Portions
17f-1 First Heat Exchanger Support Portion
17f-2 Second Heat Exchanger Support Portion
18 Outlet Air Path

19 Air Outlet

21 Lower Air Inlet

22 Upper Air Inlet

25 Filter

27 Second Frame

27a Back Surface Portion

27b Coupling Portion
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27c Pipe Space Constituent Portion
27d Third Surface

27e Fourth Surface

29 Flap

31 Shutter

32 Opening and Closing Mechanism
41 Controller

45 Installation-side Wall

60 Space

CITATION LIST

<Patent Literature>

[0054] Patent Document 1: JP-ANo. 2001-116346

Claims

1. An air conditioning indoor unit (10) having a lower
airinlet (21) disposed in a lower portion, the air con-
ditioning indoor unit comprising:

a first frame (17) that has heat exchanger sup-
port portions (17h) that support a heat exchang-
er (13) and a mounting portion (17d) for mount-
ing a back surface of the air conditioning indoor
unit on an installation-side wall (45); and

a second frame (27) which, together with the
first frame, configures the lower air inlet and a
lower inlet air path (16) leading from the lower
air inlet to the heat exchanger, with the second
frame being installed facing the installation-side
wall.

2. The air conditioning indoor unit according to claim
1, wherein
a first surface (17f) that forms an outlet air path for
blowing out air from the heat exchanger and a sec-
ond surface (179g) that is a surface on the opposite
side of the first surface are formed on the first frame,
and
a third surface (27d) that configures the lower inlet
air path and the lower air inlet together with the sec-
ond surface of the first frame as a result of the second
frame being attached to a back surface side of the
first frame is formed on the second frame.

3. The air conditioning indoor unit according to claim
1, wherein
the first frame further has a communicating opening
(17e) for delivering air from the lower inlet air path
to the heat exchanger, and
the second frame is attached in such a way as to
extend from an open end portion of the communi-
cating opening and continuously forms the lowerinlet
air path and the communicating opening.
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