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(54) FLOOR-PLACED INDOOR UNIT

(67)  The present invention prevents a decrease in
heat exchange efficiency. An indoor heat exchanger (22)
housed in a casing (10) has: a front-surface heat ex-
changer (22a) disposed in a manner so as to face the
back surface of a front-surface panel (4); and a back-
surface heat exchanger (22b) that tilts upward with prox-
imity to the back surface from the vicinity of the bottom
end of the front-surface heat exchanger (22a) . An upper
filter (16a) and a lower filter (16b) are provided to a duct
reaching the front-surface heat exchanger (22a) from a
main intake port (10a) provided to the front of the bottom
end of the casing (10). Also, at least a portion of the sec-
tion of the bottom filter (16b) further downwards than is
the front-surface heat exchanger (22a) is curved to form
a convex towards front.
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Description
Technical Field

[0001] The present invention relates to a floor-placed
indoor unit including a substantially V-shaped heat ex-
changer having a front-surface heat exchanger and a
back-surface heat exchanger.

Background Art

[0002] There has traditionally been a floor-placed in-
door unit which sucks the air nearby the floor surface
through the inlet port provided to a bottom end part of a
casing, and then blows out the air from the discharge
port provided to an upper end portion of the casing (e.g.,
see Patent Literature 1). The air sucked through the inlet
port is fed to the heat exchanger accommodated in the
casing and heated by means of heat exchanging with the
refrigerant flowing in the heat exchanger. Then, heated
air is blown out from the discharge port.

Prior Art Documents
Patent Literatures

[0003] [PatentLiterature 1] Japanese Laid- Open Util-
ity Model Publication No. 185023/1988 (Jitsukaishou 63-
185023)

Technical Problem

[0004] The floor-placed indoor unit having the above
structure may adopt a substantially V-shaped heat ex-
changer having a front-surface heat exchanger disposed
so as to face the back surface of the front-surface panel
of the casing, and a back-surface heat exchanger that
tilts upward with proximity to the back surface from the
vicinity of the bottom end of the front-surface heat ex-
changer. When such a heat exchanger is adopted, it is
more difficult to cause the air sucked in from the inlet port
provided at the front side of the bottom end part of the
casing to flow to the side of the back-surface heat ex-
changer, as compared with a case of causing the air to
flow to the side of the front-surface heat exchanger.
Enough air therefore is not supplied to the back-surface
heat exchanger, which leads to a problem that the heat
exchanging efficiency of the heat exchanger may be low-
ered.

[0005] To solve the above problem, the presentinven-
tion was made and it is an object of the present invention
to provide afloor-placed indoor unitin which deterioration
of the heat exchanging efficiency is prevented.

Technical Solution

[0006] A first aspect of the present invention is a floor-
placed indoor unit, including: a casing having a front-
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surface panel and accommodating therein a heat ex-
changer; an inlet port formed at the front side of the bot-
tom end part of the casing, which draws in air nearby a
floor surface; a discharge port configured to blow out air,
which is provided at an upper end portion of the casing;
and afilter provided in a passage extending from the inlet
port to the heat exchanger within the casing, wherein the
heat exchanger includes a front-surface heat exchanger
disposed to face a back surface of the front-surface pan-
el, a back-surface heat exchanger tilted upward from the
lower end of the front-surface heat exchanger towards a
rear side, and wherein the filter is inserted between the
front-surface panel and the front-surface heat exchang-
er, and a portion of the filter lower than the front-surface
heat exchanger is curved at least in part to form a convex
towards front.

[0007] The "(inlet port) formed at the front side of the
bottom end part of the casing" means that, of the inlet
port formed at the front side of the bottom end part of the
casing, a portion formed on the front side of the middle
position, relative to the front-rear direction, of the bottom
of the casing is greater than a portion formed on the rear-
side.

[0008] Unlike the cases where the filter in the passage
from the inlet port to the back-surface heat exchanger
has no curvature, the floor-placed indoor unit described
above reduces the ventilation resistance with an in-
creased planar dimension of the portion of the filter lower
than the front-surface heat exchanger. The structure fa-
cilitates the flow of air drawn in from the inlet port provided
at the front side of the bottom end part of the casing to
the back surface side through the filter positioned below
the front-surface heat exchanger. Thus, shortage in the
air supply to the back-surface heat exchanger is re-
strained, and the heat exchanging efficiency of the heat
exchanger is kept from lowering.

[0009] A second aspect of the present invention is the
floor-placed indoor unit of the first aspect, further includ-
ing a drain pan provided below the heat exchanger.
[0010] When the floor-placed indoor unit has a drain
pan, the flow of air to the back-surface heat exchanger
is made difficult due to the presence of the drain pan. For
this reason, application of the present invention to such
a case is effective.

[0011] A third aspect of the present invention is the
floor-placed indoor unit of the first or the second aspect,
adapted so that the front-surface heat exchanger is sub-
stantially parallel to the front-surface panel.

[0012] Thisfloor-placed indoor unitreduces resistance
against the airflow generated between the front-surface
panel and the front-surface heat exchanger, as com-
pared with the cases where the front-surface heat ex-
changer is tilted relative to the front-surface panel.
[0013] A fourth aspect of the present invention is the
floor-placed indoor unit of any one of the first to the third
aspects, adopted so that the planar dimension of the
front-surface heat exchanger is greater than that of the
back-surface heat exchanger.
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[0014] In a floor-placed indoor unit, the amount of air
flowing to the back-surface heat exchanger with a rela-
tively small planar dimension tends to be smaller than
that flows to the front-surface heat exchanger. As such,
application of the present invention to such a case is ef-
fective.

[0015] Afifth aspectofthe presentinventionis thefloor-
placed indoor unit of any one of the first to the fourth
aspects, further including a cross flow fan disposed to
face the front-surface heat exchanger and the back-sur-
face heat exchanger, within the casing.

[0016] In this floor-placed indoor unit, the air drawn in
from the inlet port with driving of the cross flow fan is
supplied to the front-surface heat exchanger and the
back-surface heat exchanger.

[0017] A sixth aspect of the present invention is the
floor-placed indoor unit of any one of the first to sixth
aspects, further including a guide unit configured to
cause the portion of the filter lower than the front-surface
heat exchanger to be curved at least in part to form a
convex towards front.

[0018] Therefore, in the floor- placed indoor unit, the
filter is reliably curved by the guide unit.

Advantageous Effects

[0019] As hereinabove described, the present inven-
tion brings about the following advantageous effects.
[0020] Unlike the cases where the filter in the passage
from the inlet port to the back-surface heat exchanger
has no curvature, the first aspect of the present invention
reduces the ventilation resistance with an increased pla-
nar dimension of the portion of the filter lower than the
front-surface heat exchanger. The structure facilitates
the flow of air drawn in from the inlet port at the front side
of the bottom end part of the casing to the back surface
side through the filter positioned below the front-surface
heat exchanger. Thus, shortage in the air supply to the
back-surface heat exchanger is restrained, and the heat
exchanging efficiency of the heat exchanger is kept from
lowering.

[0021] The flow of air to the back-surface heat ex-
changer had been made difficult when there is a drain
pan in the floor-placed indoor unit, as in the case of the
second aspect of the present invention. Application of
the present invention is therefore effective.

[0022] Thisthird aspect of the present invention reduc-
es resistance against the airflow generated between the
front-surface panel and the front-surface heat exchang-
er, as compared with the cases where the front-surface
heatexchanger s tilted relative to the front-surface panel.
[0023] In a floor-placed indoor unit, the amount of air
flowing to the back-surface heat exchanger with a rela-
tively small planar dimension, as in the case with the
fourth aspect of the presentinvention, tends to be smaller
than that flows to the front-surface heat exchanger. As
such, application of the present invention to such a case
is effective.
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[0024] In the fifth aspect of the present invention, the
air drawn in from the inlet port with driving of the cross
flow fan is supplied to the front-surface heat exchanger
and the back-surface heat exchanger.

[0025] With the sixth aspect of the present invention,
the filter is reliably curved by the guide unit.

Brief Description of Drawings
[0026]

[FIG. 1]FIG. 1is acircuit diagram of an air conditioner
having a floor-placed indoor unit related to an em-
bodiment of the present invention.

[FIG. 2] FIG. 2 is a perspective diagram of the floor-
placed indoor unit shown in FIG. 1.

[FIG. 3] FIG. 3 is a front view of the floor-placed in-
door unit shown in FIG. 1.

[FIG. 4] FIG. 4 is a cross sectional view of the floor-
placed indoor unit, taken along the line IV-IV in FIG.
3.

[FIG. 5] FIG. 5 is a diagram showing the floor-placed
indoor unit shown in FIG. 3, with its front grill or open-
ing-closing panel being detached.

[FIG. 6] FIG. 6 is an exploded perspective diagram
of the floor-placed indoor unit in the state shown in
FIG. 5, along with its front grill, side cover, upper
filter, lower filter, and opening-closing panel.

[FIG. 7] FIG. 7 is an enlarged view of a portion en-
circled by a dotted line in FIG. 6.

[FIG. 8] FIG. 8 is a perspective diagram of the back
surface of an insulation cover shown in FIG. 4.
[FIG. 9] FIG. 9 is a cross sectional view of the insu-
lation cover, taken along the line IX-IX in FIG. 8.
[FIG. 10] FIG. 10 (a) is a cross sectional view of the
insulation cover, taken along the line X-X in FIG. 8,
and FIG. 10 (b) is an enlarged view of a portion en-
circled by a dotted line in FIG. 10 (a).

[FIG. 11] FIG. 11 is a schematic diagram showing
the state in which t opening-closing panel of the floor-
placed indoor unit shown in FIG. 3 is detached.
[FIG. 12] FIG. 12 is a schematic diagram of a main
guide provided to the both front grill and the radiation
panel shown in FIG. 11.

[FIG. 13] FIG. 13 is a diagram for explaining steps
of attaching the lower filter to a lower filter guiding
member shown in FIG. 12.

Description of Embodiments

[0027] The following describes an air conditioner 100
including a floor-placed indoor unit 1 related to an em-
bodiment of the present invention.

<Schematic Configuration of Air Conditioner 100>

[0028] As shown in FIG. 1, an air conditioner 100 of
the present embodiment includes: a floor-placed indoor
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unit 1 (hereinafter, simply referred to as "indoor unit"),
and an outdoor unit 5 installed outside a room. The indoor
unit 1 includes: an indoor heat exchanger 22, a cross
flow fan 21 disposed nearby the indoor heat exchanger
22, aradiation panel 30, an indoor motor-operated valve
17, and an indoor temperature sensor 46 configured to
detect the indoor temperature. Further, the outdoor unit
5 includes: a compressor 50, a four-way valve 51, an
outdoor heat exchanger 52, an outdoor fan 53 disposed
nearby the outdoor heat exchanger 52, and an outdoor
motor-operated valve 54.

[0029] The refrigerant circuit 60 has an annular princi-
pal channel 61 connected to the indoor heat exchanger
22, the compressor 50, the four-way valve 51, the outdoor
heat exchanger 52, and the outdoor motor-operated
valve 54. To the outdoor heat exchanger 52 is attached
an outdoor heat exchanger temperature sensor 57.
Branching sections 60a, 60b are provided to the conduits,
which constitute the principal channel 61, on both sides
of the indoor heat exchanger 22 in the indoor unit 1, re-
spectively. The branching sections 60a and 60b are con-
nected to ends of a bypass conduit 62, respectively. In
other words, the conduits on both sides of the indoor heat
exchanger 22 are connected through the bypass conduit
62. To this bypass conduit 62 are provided the radiation
panel 30 and the indoor motor-operated valve 17. The
bypass conduit 62 has a panel incoming temperature
sensor 27 and a panel outgoing temperature sensor 28,
which are disposed on both sides of the radiation panel
30, respectively. Further, an accumulator 55 is provided
in the principal channel 61, between the intake side of
the compressor 50 and the four-way valve 51, and a dis-
charge temperature sensor 56 is provided between a dis-
charge side of the compressor 50 and the four-way valve
51.

[0030] The indoor heat exchanger 22 has a conduit
constituting a part of the refrigerant circuit 60, and is pro-
vided with a temperature sensor 29. The indoor heat ex-
changer 22 is disposed on the windward side of the cross
flow fan 21. The air heated or cooled by heat exchanging
with the refrigerant flowing inside the indoor heat ex-
changer 22 is blown into the room as warm air or cool air
by the cross flow fan 21, thereby performing warm-air
heating or cooling.

[0031] The radiation panel 30, as later-detailed, con-
stitutes a part of the surface of the indoor unit 1, and has
a panel conduit 33 (see FIG. 4) constituting a part of the
refrigerant circuit 60. The heat of the refrigerant flowing
in the panel conduit 33 is radiated into the room to perform
radiation heating. The indoor motor-operated valve 17 is
provided to adjust the flow rate of the refrigerant supplied
to the radiation panel 30.

[0032] The operation modes implemented in the air
conditioner 100 of the present embodiment include a
cooling mode, a warm-air heating mode, and a radiation
heatingmode. The cooling mode is a mode for performing
cooling by causing the refrigerant to flow not in the radi-
ation panel 30 but in the indoor heat exchanger 22. The
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warm-air heating mode is a mode for performing warm-
air heating by causing the refrigerant to flow not in the
radiation panel 30 but in the indoor heat exchanger 22.
The radiation heating mode is a mode for performing ra-
diation heating by causing the refrigerant to flow in the
radiation panel 30, while causing the refrigerant to flow
inthe indoor heat exchanger 22 to performwarm-air heat-
ing.

[0033] During the warm-air heating mode, the indoor
motor-operated valve 17 is opened and the four-way
valve 51 is switched to a state shown by the solid line in
FIG. 1. Therefore, as shown by the solid-line arrow in
FIG. 1, the high-temperature, high-pressure refrigerant
discharged from the compressor 50 flows in the indoor
heat exchanger 22 through the four-way valve 51. The
refrigerant condensed by the indoor heat exchanger 22
flows into the outdoor heat exchanger 52 after being de-
compressed by the outdoor motor-operated valve 54.
The refrigerant vaporized in the outdoor heat exchanger
52 flows in the compressor 50 through the four-way valve
51 and accumulator 55.

[0034] During the radiation heating mode, the indoor
motor-operated valve 17 is opened and the four-way
valve 51 is switched to a state shown by the solid line in
FIG. 1. Therefore, as shown by the broken-line arrow in
FIG. 1, the high-temperature, high-pressure refrigerant
discharged from the compressor 50 flows in the indoor
heat exchanger 22 and the radiation panel 30, through
the four-way valve 51. The refrigerant condensed by the
indoor heat exchanger 22 and the radiation panel 30 then
flows in the outdoor heat exchanger 52 after being de-
compressed by the outdoor motor-operated valve 54.
The refrigerant vaporized in the outdoor heat exchanger
52 flows in the compressor 50 through the four-way valve
51 and accumulator 55.

<Structure of Indoor Unit 1>

[0035] The followingdescribes astructure of the indoor
unit 1. As shown in FIG. 2, the indoor unit 1 is to be set
nearby a floor surface in a room and has, overall, a rec-
tangular parallelepiped shape. In the present embodi-
ment, the indoor unit 1 is attached to a wall surface, ap-
proximately 10cm above the floor surface. In the following
description, the direction in which the indoor unit 1
projects from the wall on which the unit 1 is attached is
referred to as "front", and the direction opposite to the
forward is referred to as "rear". Further, the left and right
directions shown in FIG. 2 are simply referred to as "hor-
izontal direction" and the up and down directions are sim-
ply referred to as "vertical direction".

[0036] As shown in FIG. 4, main components of the
indoor unit 1 are a casing 10, the cross flow fan 21 ac-
commodated in the casing 10, the indoor heat exchanger
22, internal devices such as an outlet port unit 25 and an
electrical component unit 26, and a front grill 12. As here-
inafter detailed, the casing 10 has a main inlet port 10a
formed at the front side of its bottom, and auxiliary inlet
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ports 10b and 10c formed on its front wall. Further, on
the upper end portion of the casing 10 is formed a dis-
charge port 10d. Inside the casing 10 is formed a passage
extended from the main inlet port 10a and the auxiliary
inlet port 10b to the discharge port 10d. In the indoor unit
1, when the cross flow fan 21 is driven, the air nearby
the floor surface is sucked in through the main inlet port
10a and through the auxiliary inlet ports 10b and 10c.
The air suckedinis conditioned by being heated or cooled
in the indoor heat exchanger 22, and the conditioned air
is returned by being blown into the room from the dis-
charge port 10d.

[0037] The casing 10 includes a body frame 11, an
outlet port cover 41, a radiation panel 30, an opening-
closing panel (opening-closing member) 42, and a side
panel 15 (see FIG. 6). As described in detail later, the
outlet port cover 41 includes a front-surface panel section
41a, and the radiation panel 30 includes a front-surface
panel section 31. The front-surface panel section 41a of
the outlet port cover 41 and the front-surface panel sec-
tion 31 and the opening-closing panel 42 of the radiation
panel 30 are disposed so as to be flush with one another
in a front surface of the casing 10, thus structuring the
front-surface panel 4. As shown in Fig. 2, a power button
18 and an emission display section 19 that indicates an
operation status are provided in an upper right end por-
tion of the front-surface panel 4, namely, in a right end
portion of the front-surface panel section 41a of the outlet
cover 41.

[0038] The body frame 11 is to be attached to a wall
surface, and supports various internal devices. The front
grill 12, the outlet port cover 41, the radiation panel 30,
and the opening-closing panel 42 are attached to the
front surface of the body frame 11 which supports the
internal devices. The outlet port cover 41 is attached to
the upper end portion of the body frame 11, and a dis-
charge port 10d that is a horizontally long rectangular
opening is formed on the upper wall of the outlet cover
41. The radiation panel 30 is attached below the outlet
port cover 41, and the opening-closing panel 42 is at-
tached below the radiation panel 30. The main inlet port
10a which is a horizontally long opening is formed be-
tween the lower front end of the body frame 11 and the
lower end of the opening-closing panel 42. As shown in
FIG. 4, the main inlet port 10a is provided on the front
side of a middle position, relative to the front-rear direc-
tion (i.e., the position indicated by an arrow), at the bottom
end part of the casing 10.

[0039] The following describes each internal device
accommodated in the casing 10.

The cross flow fan 21 is disposed slightly above a central
portion in a height direction of the casing 10 such that an
axial direction of the cross flow fan 21 is in parallel to the
horizontal direction. The cross flow fan 21 draws the air
from the lower front and flows the air to the upper rear.

[0040] The indoor heat exchanger 22 is disposed in
substantially parallel to the front-surface panel 4, and in-
cludes a front-surface heat exchanger 22a facing the
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back surface of the front-surface panel 4, and a back-
surface heat exchanger 22b that is upwardly inclined to-
ward the back surface from the vicinity of the bottom end
part of the front-surface heat exchanger 22a. The front-
surface heat exchanger 22a is disposed in front of the
cross flow fan 21, and the upper half thereof faces the
cross flow fan 21. As shown in FIG. 4, the upper end of
the front-surface heat exchanger 22ais positioned higher
than the upper end of the cross flow fan 21. The back-
surface heat exchanger 22b is disposed below the cross
flow fan 21. That is, the indoor heat exchanger 22 as a
whole has a substantially V-shape, and is disposed so
as to surround the front and lower sides of the cross flow
fan 21, facing the cross flow fan 21.

[0041] Note that, as shownin FIG. 4, alength L1 of the
front-surface heat exchanger 22a extended in the vertical
direction is longer than a length L2 of the back-surface
heat exchanger 22b inclined towards the back surface
from the vicinity of the bottom end part of the front-surface
heat exchanger 22a. The horizontal lengths of the front-
surface heat exchanger 22a and the back-surface heat
exchanger 22b when viewed from the front are substan-
tially the same. Therefore, in the front-surface heat ex-
changer 22a, the planar dimension of the portion where
the air from the main inlet port 10a is supplied, i.e., the
planar dimension of the surface of the front-surface heat
exchanger 22a facing the front is larger than the planar
dimension of the portion of the back-surface heat ex-
changer 22b where the air from the main inlet port 10a
is supplied, i.e., the planar dimension of the surface of
the back-surface heat exchanger 22b facing lower rear
side.

[0042] On the right of the indoor heat exchanger 22,
when viewed from the front, are arranged conduits which
supply the refrigerant from the outdoor unit 5 to the indoor
heat exchanger 22 and the radiation panel 30. More spe-
cifically, in FIG. 1, the conduits extending from the
branching section 60a to the indoor heat exchanger 22
and the radiation panel 30, and the conduits extending
from the indoor heat exchanger 22 and the radiation pan-
el 30 to the branching section 60b are arranged on the
right side of the indoor heat exchanger 22. As shown in
FIG. 5, a drip-resistant cover 23 is attached in front of
these conduits.

[0043] Nearby the bottom end part of the indoor heat
exchanger 22 is disposed a drain pan 24 extended in the
horizontal direction. As shown in FIG. 5, when viewed
from the front, the left end portion of the drain pan 24 is
positioned so as to substantially face an end portion of
the indoor heat exchanger 22, and the right end portion
of the drain pan 24 is positioned so as to face the conduits
arranged on the right side of the indoor heat exchanger
22. Further, as shown in FIG. 4, the end portions of the
drain pan 24 relative to the front-rear direction are in po-
sitions that substantially face the end portions of the in-
door heat exchanger 22 relative to the front-rear direc-
tion, respectively. As shown in FIG. 4, the air drawn in
through the main inlet port 10a is branched into the front
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side and the rear side under the drain pan 24, and is
supplied to the front-surface heat exchanger 22a and the
back-surface heat exchanger 22b.

[0044] The outlet port unit 25 is disposed above the
cross flow fan 21, and leads the air blown out from the
cross flow fan 21 to the discharge port 10d formed at the
upper end portion of the casing 10. The outlet port unit
25 includes a horizontal flap 25a disposed nearby the
discharge port 10d. The horizontal flap 25a is configured
to change the direction of the wind blown out from the
discharge port 10d, relative to the vertical direction, and
to open and close the discharge port 10d.

[0045] As shown in FIG. 5, the electrical component
unit 26 is disposed below the drain pan 24, and includes
an electric component box 26a which accommodates a
circuit board (not shown) or the like, and a terminal stage
26b electrically connected to the circuit accommodated
in the electric component box 26a. The electric compo-
nentbox 26a is disposed in a position substantially facing
the right half portion of the indoor heat exchanger 22,
and the terminal stage 26b is disposed in a position facing
the conduits arranged on the right side of the indoor heat
exchanger 22. A lead from the electrical component unit
26 is routed straight up from the right side of the terminal
stage 26b, and connected to a power button 18 provided
to the upper right end portion of the front-surface panel
4, and an LED luminous body of a light indicator 19.
[0046] The front grill 12 is attached to the body frame
11 to which the above-described internal devices, outlet
port cover 41, and the radiation panel 30 are attached,
as shown in FIG. 6. As shown in FIG. 4, the front grill 12
is attached so as to cover a range from the substantially
central portion of the front-surface heat exchanger 22a
in the vertical direction to the lower end of the body frame
11. The front grill 12 has, at its bottom end part, an inlet
port grill 14 disposed at the main inlet port 10a. Further,
the portion of the front grill 12 covering the body frame
11 is provided with main guides 71 and 72 or the like
which guide the upper filter 16a and the lower filter 16b,
in cooperation with the main guide 72 or the like on the
back surface of the radiation panel 30. Note that, as
shown in FIG. 6, the side panel 15 constituting a part of
the side surface of the casing 10 is attached to the both,
left and right sides of the front grill 12.

[0047] As shown in FIG. 6, in the indoor unit 1 of the
present embodiment, there are four filters including two
upper filters 16a arranged side-by-side on the left and
right and two lower filters 16b arranged below the upper
filters 16a. The length L3 of each upper filter 16a relative
to the vertical direction is shorter than the length L4 of
each lower filter 16b relative to the vertical direction. The
width of each upper filter 16a (length relative to the hor-
izontal direction) is substantially the same as that of the
lower filter 16b. In short, the planar dimension of each
upper filter 16ais smaller than that of each lower filter 16b.
[0048] As shown in FIG. 6, in the indoor unit 1 of the
present embodiment, there are four filters including two
upper filters 16a arranged side-by-side on the left and
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right and two lower filters 16b arranged below the upper
filters 16a. The length L1 of each upper filter 16a relative
to the vertical direction is shorter than the length L2 of
each lower filter 16b relative to the vertical direction. The
width of each upper filter 16a (length relative to the hor-
izontal direction) is substantially the same as that of the
lower filter 16b. In short, the planar dimension of each
upper filter 16ais smaller than thatof each lower filter 16b.
[0049] As shown in FIG. 4, the upper filters 16a and
the lower filters 16b are provided in a space between the
front-surface heat exchanger 22a and the front-surface
panel 4, i.e., in a passage from the main inlet port 10a
and the auxiliary inlet ports 10b and 10c to the front-
surface heat exchanger 22a. The upper filters 16a ex-
tended in the vertical direction are mounted in an upper
filter mounting region (region indicated by A) as shown
in FIG. 4, and their lower ends face a portion of the front-
surface heat exchanger 22a, which is substantially in the
middle relative to the vertical direction. The lower filters
16b are mounted in a lower filter mounting region (region
indicated by B) as shown in FIG. 4, and extends down-
ward from the vicinity of the lower end of the upper filters
16a. The lower halves of the filters 16b are curved to form
a convex towards front. In detail, a portion of each lower
filter 16b below the drain pan 24 arranged nearby the
bottom end part of the indoor heat exchanger 22 is
curved. The lower end of each lower filter 16b is posi-
tioned nearby the rear end of the main inlet port 10a.
[0050] In FIG. 11, the cross-hatched region corre-
sponds to the upper filter mounting region for arranging
the left side upper filter 16a. Further, the dot-hatched
region in the figure corresponds to the lower filter mount-
ing region for arranging therein the left side lower filter
16b. As shown in FIG. 11, most of the upper end of the
upper filter mounting region (i.e., region excluding the
bottom end part, with reference symbol a1 in FIG. 11) is
covered by the radiation panel 30. Note that the radiation
panel 30 corresponds to an outer periphery of the present
invention. The bottom end part of the upper filter mount-
ing region (region given a reference symbol of a2 in FIG.
11) and the lower filter mounting region face the opening-
closing panel 42. Therefore, while the opening-closing
panel 42 is detached as shown in FIG. 11, the bottom
end part of the upper filter mounting region and the lower
filter mounting region are exposed.

[0051] The upperfilter 16a is inserted upward from the
region a2 at the bottom end part of its mounting region.
The lower filter 16b on the other hand is inserted down-
ward from the upper end portion of its mounting region.
[0052] As shown in FIG. 6 and FIG. 11, the front grill
12 has main guides 71 constituting a part of the upper
filter guiding member 70 for guiding the upper filter 16a
and main guides 81 and auxiliary guides 82 constituting
the lower filter guiding member 80 for guiding the lower
filter 16b. The main guides 71 and 81 are each provided
on the rear side of wall surfaces 13 provided on the left
and right sides of the upper filter mounting region and
the lower filter mounting region, and the auxiliary guides
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82 are provided on the front side of the wall surfaces 13.
The main guides 71 and 81 and the auxiliary guides 82
are all formed so as to project towards the upper filter
mounting region or the lower filter mounting region from
the wall surfaces 13. The main guides 71 and 81 and the
auxiliary guides 82 are detailed later.

[0053] As shown in FIG. 4, the outlet port cover 41
covers the outlet port unit 25. As mentioned hereinabove,
the discharge port 10d is formed on the upper wall of the
outlet port cover 41. Further, on the front side of the outlet
port cover 41 is the front-surface panel section 41a. The
front-surface panel section 41a has a rectangular shape
which is long in the horizontal direction. As shown in FIG.
3, the length of the front-surface panel section 41a rela-
tive to the vertical direction is defined as L.

[0054] The radiation panel 30 has a substantially rec-
tangular shape long in the horizontal direction, and is
provided on the upper side of the central portion of the
casing 10 relative to the vertical direction. As shown in
FIG. 4, the radiation panel 30 mainly has an aluminum-
made front-surface panel section 31, a resin-made insu-
lation cover 32 attached so as to cover the back surface
of the front-surface panel section 31, and a panel conduit
33 attached to and in contact with the back surface of
the front-surface panel section 31. The panel conduit 33
is a part of the conduits constituting the refrigerant circuit
60. The refrigerant sent from the outdoor unit 5 flows into
the panel conduit 33, and flows from the right end portion
to the left end portion on the back surface of the front-
surface panel section 31, when viewed from the front.
The refrigerant then flows from the left end portion to the
right end portion, and flows out of the panel conduit 33
from the right end portion.

[0055] The length of the front-surface panel section 31
relative to the vertical direction is approximately twice the
length of the front-surface panel section 41a of the outlet
port cover 41. In other words, the length of the front-
surface panel section 31 relative to the vertical direction
is approximately 2L, as shownin FIG. 3. The front-surface
panel section 31 is positioned below the front-surface
panel section 41a of the outlet port cover 41. As shown
in FIG. 4, the substantially middle part of the radiation
panel 30 relative to the vertical direction faces the upper
end portion of the front-surface heat exchanger 22a.
[0056] As shown in FIG. 8 and FIG. 10, on the back
surface of the insulation cover 32 are provided main
guides 72 and auxiliary guides 73 which constitute a part
ofthe upperfilter guiding member 70 for guiding the upper
filter 16a. Note that the main guides 72 are shown by a
broken line in FIG. 11. As shown in FIG. 11, the main
guides 72 are positioned above the main guides 71 pro-
vided to the frontgrill 12. The main guides 72 are provided
on the rear side of a wall surface 34 on the left and right
sides of the upper filter mounting region, and the auxiliary
guides 73 are provided on the front side of the wall sur-
faces 34. The main guides 72 and the auxiliary guides
73 are both formed so as to project towards the upper
filter mounting region from the wall surfaces 34. The main
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guides 72 and the auxiliary guides 73 are detailed later.
[0057] The opening-closing panel42is provided below
the front-surface panel section 31 of the radiation panel
30 so as to be opened or closed. The opening-closing
panel 42 has a rectangular shape which is long in the
horizontal direction, and its length relative to the vertical
direction is approximately four times the length of the
front-surface panel section 41a of the outlet port cover
41. In other words, the length of the opening-closing pan-
el 42 relative to the vertical direction is approximately 4L,
as shown in FIG. 3. As shown in FIG. 4, the position of
the upper end of the opening-closing panel 42 relative to
the vertical direction is substantially the same as that of
the upper end of the front grill 12. As herein above men-
tioned, the lower end of the opening-closing panel 42
constitutes a part of the main inlet port 10a. Therefore,
as is already mentioned, detaching the opening-closing
panel 42 exposes the bottom end part (region a2) of the
upper filter mounting region and the lower filter mounting
region (region B) provided on the front grill 12, and allows
insertion of the upper filters 16a and the lower filters 16b.
[0058] The front-surface panel4 includes the front-sur-
face panel section 41a provided to the outlet port cover
41, the front-surface panel section 31 of the radiation
panel 30, and the opening-closing panel 42, as is already
mentioned. Between the front-surface panel section 31
of the radiation panel 30 and the opening-closing panel
42 is formed the auxiliary inlet port 10b which is an open-
ing in the form of a slit extended in the left and right di-
rection (horizontal direction). Further, nearby the upper
end of the opening-closing panel 42 is formed the auxil-
iary inlet port 10c which is an opening in the form of a slit
extended in the horizontal direction. As shown in FIG. 3,
the distance from the upper end of the opening-closing
panel 42 to the auxiliary inlet port 10c, relative to the
vertical direction is L.

[0059] Thus, the length of the front-surface panel 4
relative to the vertical direction is 7L, and the auxiliary
inlet port 10b is in a position 3L from the upper end of
the front-surface panel 4, and the auxiliary inlet port 10c
is in a position 3L from the lower end of the front-surface
panel 4. In other words, the auxiliary inlet ports 10b and
10c are provided in the middle portion of the front-surface
panel 4 relative to the vertical direction (height direction).
Further, the auxiliary inlet ports 10b and 10c face the
front-surface heat exchanger 22a, as shown in FIG. 4.

<Upper Filter Guiding Member 70 and Lower Filter Guid-
ing Member 80>

[0060] The upper filter guiding member 70 is provided
to the upper filter mounting region for each of the two
upper filters 16a arranged side-by-side on the left and
right, and is configured to guide the upper filter 16a. As
already mentioned, the upper filter guiding member 70
includes the main guides 71 provide to the front grill 12,
the wall surfaces 13 which are a part of the front grill 12,
the main guides 72 and the auxiliary guides 73 provided
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to the radiation panel 30, and the wall surfaces 34 which
are a part of the radiation panel 30. The main guides 71
and 72 correspond to a first guide unit of the present
invention.

[0061] The main guides 71 are formed on the upper
end portion of the front grill 12, and are substantially par-
allel to a filter surface of the upper filter 16a guided by
the upper filter guiding member 70. The main guides 71
guide the left and right end portions of the upper filter
16a, at the beginning of inserting the upper filter 16a. In
other words, the main guides 71 correspond to the inser-
tion start unit of the first guide unit. More specifically, the
main guides 71 abut the back surface of the left and right
end portions of the upper filter 16a, and along with the
wall surfaces 13 of the front grill 12, regulate an insertion
direction of the upper filter 16a.

[0062] The main guides 72 guide the left and right end
portions of the upper filter 16a, in a position above the
main guides 71 (downstream side of the main guides 71
relative to the insertion direction of the upper filter 16a),
and are substantially parallel to the filter surface of the
upper filter 16a. More specifically, the main guides 72
abut the back surface of the left and right end portions
of the upper filter 16a, and along with the wall surfaces
34 of the radiation panel 30, regulate the insertion direc-
tion of the upper filter 16a.

[0063] The auxiliary guides 73 are formed in front of
the main guides 72. As shown in FIG. 8 and FIG. 9, the
upper halves of the auxiliary guides 73 extend in the ver-
tical direction, and the lower halves of the auxiliary guides
73 are tilted towards the front. This way, the upper parts
of the left and right end portions of the upper filter 16a
mounted to the upper filter guiding member 70 are sand-
wiched between the main guides 72 and the auxiliary
guides 73. Note that the lower ends of the auxiliary guides
73 match with the lower front end of the insulation cover
32. Therefore, when the upper filter 16a is inserted up-
ward from the lower side of the radiation panel 30, the
upper filter 16a is prevented from departing from the in-
sertion path. That is, even when the upper filter 16a is
inserted in such a manner that its back surface does not
abutthe main guides 72 and is apart from the main guides
72, the auxiliary guides 73 extended to the lower front
end of the insulation cover 32 prevent the upper filter 16a
from going into a region in front of the auxiliary guides 73.
[0064] The lower filter guiding member 80 is provided
to the upper filter mounting region for each of the two
lower filters 16b arranged side-by-side on the left and
right, and is configured to guide the lower filter 16b. As
already mentioned, the lower filter guiding member 80
includes the main guides 81 and the auxiliary guides 82
provided to the front grill 12, and the wall surfaces 13
which are a part of the front grill 12.

[0065] The mainguides 81 extend from the bottom end
part of the front grill 12 to the lower ends of the main
guides 71, and are substantially parallel to a filter surface
of the lower filter 16b guided by the lower filter guiding
member 80. The main guides 81 abut the back surface
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of the left and right end portions of the lower filter 16b,
and along with the wall surfaces 13 of the front grill 12,
regulate an insertion direction of the lower filter 16b. In
other words, the main guides 81 correspond to the sec-
ond guide unit of the present invention. The upper halves
of the main guides 81 extend in the vertical direction, and
the lower halves of the main guides 81 are curved to form
a convex towards front. As shown in FIG. 7, the auxiliary
guides 82 are provided in front of the curved portions of
the main guides 81. This way, the left and right end por-
tions of the lower half of the lower filter 16b to be mounted
to the lower filter guiding member 80 are sandwiched
between the main guides 81 and the auxiliary guides 82
and are curved to form a convex towards front.

[0066] The guide width of the upper filter guiding mem-
ber 70 and the lower filter guiding member 80 are de-
scribed with reference to FIG. 12. The guide width is a
total width of portions of the upper filter guiding member
70 or the lower filter guiding member 80, which are sub-
stantially parallel to the filter surface and which guide the
left and right end portions of the upper filter 16a or the
lower filter 16b. In other words, the guide width of the
insertion start unit (region a2) of the upper filter guiding
member 70 is the total width of the main guides 71 in the
upper filter mounting region, which abut the back surfac-
es of the left and right end portions of the upper filter 16a
and regulate the insertion direction of the filter. Further,
the guide width of a portion (region a1) atthe downstream
side of the insertion start unit of the upper filter guiding
member 70, relative to the filter insertion direction is a
total width of the main guides 72 in the upper filter mount-
ing region, which abut the back surface s of the left and
right end portions of the upper filter 16a to regulate the
filter insertion direction. Further, the guide width of the
lower filter guiding member 80 (i.e., the guide width of
the region B which is the lower filter mounting region) is
a total width of the main guides 81 in the lower filter
mounting region, which abut the back surfaces of the left
and right end portions of the lower filter 16b to regulate
the filter insertion direction.

[0067] AsshowninFIG. 12, the width of the main guide
71 at the left end portion of the upper filter mounting re-
gion (region A) is W1. It should be noted that, in the
present embodiment, the width of each main guide 71
provided to the left and right end portions of the upper
filter mounting region is the same. Therefore, the guide
width of the insertion start unit (region a2) for the upper
filter guiding member 70 is 2XW1. Further, the width of
the main guide 72 at the left end portion of the upper filter
mounting region (region A) and that of the main guide 81
at the left end portion of the lower filter mounting region
(region B) are substantially the same and are both W2.
As is the case with the main guide 71, the respective
widths of the main guides 72 on the left and right end
portions of the region A, and the respective widths of the
main guides 81 on the left and right end portions of the
region B are all the same. Therefore, guide width of the
portion (region a1) atthe downstream side of the insertion
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start unit of the upper filter guiding member 70 relative
to the filter insertion direction and the guide width of the
lower filter mounting region (region B) are both 2xW2.
Further, the guide width (2XW1) in the region a2 which
is the insertion start unit of the upper filter guiding member
70 is greater than the guide width (2xW2) which is the
guide width of the region a1 at the downstream side of
the insertion start unit of the upper filter guiding member
70 relative to the insertion direction and the guide width
of the region B which is the lower filter mounting region.
[0068] Further, the width W2 of each of the main guides
72 and 81 is substantially the same as the width of each
ofthe frames at the left and right end portions of the upper
filter 16a and the lower filter 16b. Further, the width of
each of the auxiliary guides 73 and 82 arranged in posi-
tions to face the main guides 72 and 81, respectively, is
substantially the same as the width W2 of each of the
main guides 72 and 81. Thus, when the upper filter 16a
and the lower filter 16b are mounted to the upper filter
guiding member 70 and the lower filter guiding member
80, respectively, it is possible to prevent an increase in
the ventilation resistance by the main guides 72 and 81
or the auxiliary guides 73 and 82, and to prevent a de-
crease in the area of the upper filter 16a and the lower
filter 16b for filtering the dusts.

<Lower Filter 16b Mounting Procedure>

[0069] Next, a procedure for mounting the lower filter
16b is described with reference to FIG. 13.

First, as shown in FIG. 11, the opening- closing panel 42
is detached to enable insertion of the filter. This exposes
the region B which is the lower filter 16b mounting region.
Then, as shown in FIG. 13 (a) , the back surfaces of the
left and right end portions of the lower part of the upper
filter 16a are brought into contact with the upper end por-
tions of the main guides 81 of the lower filter guiding
member 80. At this time, the insertion direction of the
lower filter 16b is regulated by the main guides 81 and
the wall surfaces 13 of the front grill 12.

[0070] Next, the lower filter 16b whose insertion direc-
tion is regulated as described above is inserted in the
insertion direction (downwards) . Then, as shown in FIG.
13 (b) , when the bottom end part of the lower filter 16b
reaches the position to face the auxiliary guides 82, the
left and right end portions of the lower filter 16b are sand-
wiched between the main guides 81 and the auxiliary
guides 82, and are bent to form a convex towards front.
Atfter that, as shown in FIG. 13 (c) , the lower filter 16b
is inserted until the entire lower filter 16b is inside the
region B which is the filter mounting region. The lower
half of the lower filter 16b at this time forms a convex
towards front.

<Characteristics of Indoor Unit 1 of the Present Embod-
iment>

[0071] An indoor unit 1 of the present embodiment in-
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cludes an upper filter 16a and a lower filter 16b in a pas-
sage extended from the main inlet port 10a provided at
the front side of the bottom end part of the casing 10 to
the front-surface heat exchanger 22a of the indoor heat
exchanger 22. The lower filter 16b is arranged so that its
portion lower than the front-surface heat exchanger 22a
is curved at least in part to form a convex towards the
front.

This, unlike the cases where the lower filter 16b has no
curvature, reduces the ventilation resistance with an in-
creased planar dimension of the portion of the upper filter
16a lower than the front-surface heat exchanger 22a.
Further, the above structure facilitates the flow of air
drawn in from the main inlet port 10a at the front side of
the bottom end part of the casing 10 to the back surface
through the upper filter 16a, below the front-surface heat
exchanger 22a. Thus, shortage in the air supply to the
back-surface heat exchanger 22b is restrained, and the
heat exchanging efficiency of the indoor heat exchanger
22 is kept from lowering.

[0072] Further, the indoor unit 1 of the present embod-
imentincludes a drain pan 24 provided below the indoor
heat exchanger 22. When there is a drain pan 24, the
flow of the air to the back- surface heat exchanger 22b
is made difficult due to the presence of the drain pan 24.
For this reason, application of the present invention to
such a case is effective.

[0073] Further, in the indoor unit 1 of the present em-
bodiment, the front- surface heat exchanger 22a is sub-
stantially parallel to the front- surface panel 4. This re-
duces the resistance against the airflow generated be-
tween the front- surface panel 4 and the front- surface
heat exchanger 22a, as compared with the cases where
the front- surface heat exchanger 22a is tilted relative to
the front- surface panel 4.

[0074] Further, in the indoor unit 1 of the present em-
bodiment, the planar dimension of the front-surface heat
exchanger 22a is larger than that of the back-surface
heat exchanger 22b. The amount of air flowing to the
back-surface heat exchanger 22b with a relatively small
planar dimension tends to be smaller than that flows to
the front-surface heat exchanger 22a. As such, applica-
tion of the present invention to such a case is effective.
[0075] Further, the indoor unit 1 of the present embod-
iment includes a cross flow fan 21 disposed to face the
front- surface heat exchanger 22a and the back- surface
heat exchanger 22b within the casing 10. Therefore, the
air drawn in from the main inlet port 10a with driving of
the cross flow fan 21 is supplied to the front- surface heat
exchanger 22a and the back- surface heat exchanger
22b.

[0076] Further, the indoor unit 1 of the present embod-
iment includes main guides 81 and the auxiliary guides
82 configured to cause a portion of the lower filter 16b
lower than the front- surface heat exchanger 22a to be
curved at least in part to form a convex towards front.
The lower filter 16b therefore is reliably curved by the
main guides 81 and the auxiliary guides 82.
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[0077] Embodiment of the presentinvention is thus de-
scribed hereinabove. It should be however noticed that
the specific structures of the present invention is not lim-
ited to the above embodiment. The above embodiment
shall not be interpreted as the definition of the scope of
present invention which is defined by claims set forth
hereinbelow. Any modification within the scope of claims
and those equivalent to claims in terms of meaning shall
be encompassed by the present invention.

[0078] Forexample, the above embodimentdeals with
a case where a portion of the lower filter 16b lower than
the drain pan 24 is curved to form a convex to the front;
however, the portion of the lower filter 16b curved is not
limited to that portion, as long as the portion of the filter
lower than the front-surface heat exchanger 22a is
curved at least in part to form a convex towards front.
[0079] Further, in the above embodiment, the main in-
let port 10a is formed between the lower front end of the
body frame 11 and the lower end of the front- surface
panel 4, and is positioned on the front side of the middle
position, relative to the front- rear direction, of the bottom
end part of the casing 10; however, the position of the
main inlet port 10a is not limited to this. The main inlet
port 10a may be formed so as to cross the middle position,
relative to the front- rear direction, of the bottom end part
of the casing 10, provided that the portion of the main
inlet port 10a on the front side of the middle position is
larger than the portion on the rear side. Alternatively, the
main inlet port 10a may be formed on the front- surface
panel 4, or formed on the front- surface panel 4 and on
the bottom wall of the casing 10.

[0080] Further, the above embodiment deals with a
case where the front- surface heat exchanger 22a is sub-
stantially parallel to the front- surface panel 4; however,
the front- surface heat exchanger 22a may be tilted with
respect to the front- surface panel 4.

[0081] Further, the above embodiment deals with a
case where the planar dimension of the front- surface
heat exchanger 22a is greater than that of the back- sur-
face heat exchanger 22b; however, the planar dimension
of the front- surface heat exchanger 22a may be equal
to or smaller than that of the back- surface heat exchang-
er 22b.

[0082] Further, the above embodiment deals with a
case of including a cross flow fan 21 disposed to face
the front- surface heat exchanger 22a and the back- sur-
face heat exchanger 22b; however, the presentinvention
is not limited to this. A turbofan or the like may be adopted
in place of the cross flow fan 21.

[0083] Further, the above embodiment deals with a
case of including the main guides 81 and the auxiliary
guides 82 which causes the portion of the lower filter 16b
lower than the front-surface heat exchanger 22a to curve
to form a convex towards front side; however, the present
invention is not limited to this. For example, these guides
for bending the lower filter 16b are not necessary, if the
lower filter 16b is curved.

[0084] Further, the above embodiment deals with a
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case where the floor- placed indoor unit 1 is set on a wall
surface, 10cm above the floor surface; however, the
present invention is not limited to this. For example, the
present invention may be applied to floor- placed indoor
units in general which are set in the vicinity of the floor
surface. As such, the present invention may be applied
to the floor- placed indoor unit which is set on the floor
surface.

Industrial Applicability

[0085] The present invention prevents the heat ex-
changing efficiency from being lowered.

Reference Signs List
[0086]

1. Indoor Unit

4. Front-Surface Panel

10. Casing

10a. Main Inlet Port

10d. Discharge Port

16a. Upper Filter

16b. Lower Filter

21. Cross Flow Fan

22. Indoor Heat Exchanger

22a. Front-Surface Heat Exchanger
22b. Back-Surface Heat Exchanger
24. Drain Pan

81. Main Guide (Guide Unit)

82. Auxiliary Guide (Guide Unit)

Claims
1. A floor-placed indoor unit, comprising:

a casing having a front-surface panel and ac-
commodating therein a heat exchanger;
aninlet portformed at the front side of the bottom
end part of the casing, which draws in air nearby
a floor surface;

adischarge port configured to blow out air, which
is provided at an upper end portion of the casing;
and

afilter provided in a passage extending from the
inletportto the heat exchanger within the casing,
wherein the heat exchanger includes

a front-surface heat exchanger disposed to face
a back surface of the front-surface panel, and
a back-surface heat exchanger tilted upward
from the lower end of the front-surface heat ex-
changer towards a rear side,

and wherein the filter is inserted between the
front-surface panel and the front-surface heat
exchanger, and

a portion of the filter lower than the front-surface
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heat exchanger is curved at least in part to form
a convex towards front.

The floor-placed indoor unit according to claim 1,
further comprising a drain pan provided below the
heat exchanger.

The floor-placed indoor unit according to claim 1 or
2, wherein the front-surface heat exchanger is sub-
stantially parallel to the front-surface panel.

The floor-placed indoor unit according to any one of
claims 1 to 3, wherein the planar dimension of the
front-surface heat exchanger is greater than that of
the back-surface heat exchanger.

The floor-placed indoor unit according to any one of
claims 1 to 4, further comprising a cross flow fan
disposed to face the front-surface heat exchanger
and the back-surface heat exchanger, within the cas-

ing.

The floor-placed indoor unit according to any one of
claims 1 to 5, further comprising a guide unit config-
ured to cause the portion of the filter lower than the
front-surface heat exchanger to be curved at least
in part to form a convex towards front.
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