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(57) A blow-out port (51, 52) that supplies air to an
air conditioning target space (5) is formed in a panel (50).
An intake port (46, 47) in which air is taken is formed in
a casing body (40a). At least a part of each of the blow-out
port (51, 52), a fan (32), and a heat exchanger (33) over-
lap each other in an up-and-down direction.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a ceiling-em-
bedded indoor unit and an air-conditioning device.

BACKGROUND ART

[0002] An air-conditioning device including a ceiling-
embedded indoor unit is known.
[0003] The indoor unit of Patent Literature 1 houses a
heat exchanger and a fan inside a casing installed in a
ceiling space. On a lower surface of the casing, a blow-
out port that supplies air that has passed through the
heat exchanger to an indoor space is formed.

CITATION LIST

PATENT LITERATURE

[0004] Patent Literature 1: Japanese Patent Applica-
tion Laid-Open No. 2010-164294

SUMMARY OF THE INVENTION

<Technical Problem>

[0005] In the ceiling-embedded indoor unit, a panel lo-
cated on a lower surface of the casing is exposed to the
indoor space. An object of the present disclosure is to
reduce the area of the panel of the indoor unit.

<Solution to Problem>

[0006] A first aspect is a ceiling-embedded indoor unit
for an air-conditioning device including: a casing (40);
and a fan (32) and a heat exchanger (33) disposed inside
the casing (40). The casing (40) includes: a casing body
(40a) disposed in a backside space (6) of a ceiling (C)
and having an open lower side; and a panel (50) provided
in a lower open portion of the casing body (40a) and
exposed to an air conditioning target space (5). A blow-
out port (51, 52) configured to supply air to the air con-
ditioning target space (5) is formed in the panel (50). An
intake port (46, 47) into which air is taken is formed in
the casing body (40a). At least a part of each of the blow-
out port (51, 52), the fan (32), and the heat exchanger
(33) overlap each other in an up-and-down direction.
[0007] In the first aspect, all of at least a part of each
of the blow-out port (51, 52), the fan (32), and the heat
exchanger (33) overlap each other in the up-and-down
direction. Therefore, the size of the casing (40) can be
reduced horizontally, and the size of the panel (50) can
be reduced horizontally.
[0008] In the second aspect, the casing (40) has a long
side extending along the ceiling (C) and a short side
shorter than the long side in the first aspect.

[0009] The second aspect can form the panel (50) ex-
tending along the ceiling (C).
[0010] In the third aspect, when a total area including
the blow-out port (51,52) on a lower surface of the panel
(50) is S1 and a total opening area of the blow-out port
(51,52) is S2 in the second aspect, the total opening area
S2 is 20% or more of the total area S1.
[0011] In the third aspect, the opening area of the blow-
out port (51, 52) with respect to the panel (50) is relatively
large.
[0012] In the fourth aspect, the fan (32) is a cross-flow
fan extending in a longitudinal direction of the casing (40)
in the second or third aspect.
[0013] In the fourth aspect, since the casing (40) and
the fan (32) extend in the same direction, the dead space
in the casing (40) can be reduced.
[0014] In the fifth aspect, the intake port (46, 47) is
formed in at least one side plate (41, 42) of the casing
body (40a) in any one of the first to fourth aspects.
[0015] "Side plate" mentioned here means a plate
forming the right, left, front, and rear surfaces, and does
not include a plate forming the upper and lower surfaces.
[0016] The fifth aspect can secure the intake port (46,
47) in the side plate (41, 42) without forming the intake
port (46, 47) in the top plate of the casing body (40a).
[0017] In the sixth aspect, the intake port (46, 47) is
formed in each of the two side plates (41, 42) facing each
other of the casing body (40a) in the fifth aspect.
[0018] The sixth aspect can secure the intake port (46,
47) in each side plate (41, 42) on both sides of the casing
body (40a).
[0019] In the seventh aspect, the heat exchanger (33)
includes: a first heat exchange unit (33A) disposed near
a first side plate (41) of the casing body (40a); and a
second heat exchange unit (33B) disposed near a sec-
ond side plate (42) facing the first side plate (41) of the
casing body (40a), and the first heat exchange unit (33A)
and the second heat exchange unit (33B) are each dis-
posed with an inclination at an interval widening down-
ward from each other in any one of the first to sixth as-
pects.
[0020] The seventh aspect can dispose the heat ex-
change unit (33A, 33B) to correspond to each intake port
(46, 47) of each side plate (41, 42). By inclining the heat
exchange unit (33A, 33B), the heat transfer area can be
increased.
[0021] The eighth aspect includes a filter (71, 72) con-
figured to collect dust in the air taken into the intake port
(46, 47), and a slit (54, 55) through which the filter (71,
72) is pulled out of the casing (40) is formed in the panel
(50) in any one of the first to seventh aspects.
[0022] The eighth aspect allows the insertion and re-
moval work of the filter (71, 72) to be executed without
removing the panel (50) from the casing body (40a).
[0023] The ninth aspect is an air-conditioning device
including: an outdoor unit (20); and any one of the first
to eighth ceiling-embedded indoor unit (30).
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG.1 is a piping system diagram showing an overall
configuration of an air-conditioning device according
to an embodiment.
FIG. 2 is an enlarged perspective view of a part of
internal structure of a system ceiling.
FIG. 3 is a perspective view of a part of the system
ceiling viewed from the indoor space side.
FIG. 4 is a longitudinal sectional view of an indoor
unit.
FIG. 5 is a bottom view of a ceiling panel of the indoor
unit.
FIG. 6 is a schematic configuration diagram of the
indoor unit showing air flow of an indoor space and
a ceiling space.
FIG. 7 is a diagram corresponding to FIG. 4, showing
a state in which a part of a filter is pulled out.
FIG. 8 is a diagram corresponding to FIG. 6 of an
indoor unit according to a first modification.
FIG. 9 is a schematic configuration diagram showing
internal structure of an indoor unit according to a
second modification.

DESCRIPTION OF EMBODIMENTS

[0025] An embodiment of the present disclosure will
be described below with reference to the drawings. Note
that the following embodiment is an essentially preferred
example, and is not intended to limit the scope of the
present invention, matters to which the present invention
is applicable, or the usage of the present invention.

«Embodiment»

<Overview of Air-Conditioning Device>

[0026] An air-conditioning device (10) of the embodi-
ment adjusts the temperature of air in an air conditioning
target space (5). The air-conditioning device (10) is ap-
plied to buildings and the like. The air conditioning target
space (5) is an indoor space. The air-conditioning device
(10) includes an outdoor unit (20) and at least one indoor
unit (30). The air-conditioning device (10) in this example
is configured as a so-called multi-type device including
a plurality of indoor units (30). The indoor unit (30) is a
ceiling-embedded unit. The outdoor unit (20) is installed
outdoors. The indoor unit (30) and the outdoor unit (20)
are connected to each other via a gas connection pipe
(12) and a liquid connection pipe (13).

<Configuration of Refrigerant Circuit>

[0027] As shown in FIG. 1, the air-conditioning device
(10) includes a refrigerant circuit (11). The refrigerant cir-
cuit (11) is filled with a refrigerant. The refrigerant circuit

(11) executes a refrigeration cycle by circulation of the
refrigerant. The outdoor unit (20) includes an outdoor cir-
cuit (21) and an outdoor fan (22). Each indoor unit (30)
includes an indoor circuit (31) and an indoor fan (32).
The refrigerant circuit (11) includes the outdoor circuit
(21), the indoor circuit (31), and the connection pipe (12,
13) connecting the outdoor circuit (21) and the indoor
circuit (31) to each other.
[0028] The outdoor circuit (21) includes a compressor
(23), an outdoor heat exchanger (24), an outdoor expan-
sion valve (25), and a four-way switching valve (26). The
compressor (23) compresses the refrigerant and dis-
charges the compressed refrigerant. The outdoor heat
exchanger (24) exchanges heat between the outdoor air
carried by the outdoor fan (22) and the refrigerant. The
outdoor heat exchanger (24) is of a fin and tube type.
The outdoor expansion valve (25) is a decompression
mechanism for decompressing the refrigerant. The out-
door expansion valve (25) is, for example, an electronic
expansion valve.
[0029] The four-way switching valve (26) is a flow path
switching mechanism for switching between a first refrig-
eration cycle (cooling cycle) and a second refrigeration
cycle (heating cycle). The four-way switching valve (26)
switches between a first state (state shown by the solid
line in FIG. 1) and a second state (state shown by the
broken line in FIG. 1).
[0030] Each indoor circuit (31) includes an indoor heat
exchanger (33) and an indoor expansion valve (34). The
indoor heat exchanger (33) exchanges heat between the
indoor air carried by the indoor fan and the refrigerant.
The indoor heat exchanger (33) is of a fin and tube type.
The indoor expansion valve (34) is a decompression
mechanism for decompressing the refrigerant. The in-
door expansion valve (34) is, for example, an electronic
expansion valve.
[0031] In the cooling operation, the four-way switching
valve (26) is in the first state, and the first refrigeration
cycle is executed. In the first refrigeration cycle, the re-
frigerant compressed by the compressor (23) dissipates
heat in the outdoor heat exchanger (24), is decom-
pressed by the indoor expansion valve (34), and evapo-
rates in the indoor heat exchanger (33).
[0032] In the second refrigeration cycle, the four-way
switching valve (26) is in the second state, and the sec-
ond refrigeration cycle is executed. The refrigerant com-
pressed by the compressor (23) dissipates heat in the
indoor heat exchanger (33), is decompressed by the out-
door expansion valve (25), and evaporates in the outdoor
heat exchanger (24).

<System Ceiling>

[0033] As shown in FIGS. 2 and 3, the indoor unit (30)
applies to a system ceiling (C). The system ceiling (C) is
of a so-called line type. As shown in FIG. 2, the system
ceiling (C) includes a plurality of bars (B1, B2) arranged
in a grid pattern, and ceiling walls (W) fitted between the
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bars (B1, B2).
[0034] The plurality of bars (B1, B2) includes a plurality
of first bars (B1) and a plurality of second bars (B2). The
first bar (B1) extends in the front-rear direction. The plu-
rality of first bars (B1) is arranged parallel to each other
in the right-left direction. The second bar (B2) extends in
the right-left direction. The plurality of second bars (B2)
is arranged parallel to each other in the front-rear direc-
tion. The first bar (B1) and the second bar (B2) are or-
thogonal to each other. The plurality of first bars (B1) and
the plurality of second bars (B2) form grid structure. The
first bar (B1) is formed to have an inverted T-shaped lon-
gitudinal cross section. In other words, at the lower end
of the first bar (B1), protrusions (7) protruding on both
sides of the width direction are formed.
[0035] The system ceiling (C) includes hanging bolts
and fixing brackets (not shown). The hanging bolts are
fixed to a slab above the system ceiling. The first bar (B1)
and the second bar (B2) are supported by the lower end
of the hanging bolts via the fixing brackets.
[0036] A first opening (O1) and a second opening (O2)
are formed between the plurality of first bars (B1) and
the plurality of second bars (B2). The right-left width of
the first opening (O1) is smaller than the right-left width
of the second opening. The plurality of first bars (B1)
includes a plurality of pairs of first bars (B1) (line bars
(LB)) at relatively narrow intervals from each other. The
first opening (O1) is formed between the pair of first bars
(B1).
[0037] As a general rule, the ceiling wall (W) is fitted
into each second opening (O2). Similarly, as a general
rule, the ceiling wall (W) is fitted into each first opening
(O1). The ceiling wall (W) is installed on the upper surface
of the protrusion (7) of each of the first bar (B1) and the
second bar (B2). A ceiling space (6) is formed on the
back side (upper side) of the ceiling wall (W) of the system
ceiling (C). The indoor space (5) is formed on the front
side (lower side) of the ceiling wall (W) of the system
ceiling.
[0038] Illumination devices (8) are fitted in some first
openings (O1) of the plurality of first openings (O1) (see
FIG. 3). The illumination device (8) is installed on the
upper surface of the protrusion (7) of each of the first bar
(B1) and the second bar (B2). The illumination device (8)
is formed in a substantially rectangular shape extending
along one pair of line bars (LB).
[0039] A casing (40) of the indoor unit (30) (strictly
speaking, casing body (40a)) is fitted in some first open-
ings (O1) of the plurality of first openings (O1). The casing
body (40a) is installed on the upper surface of the pro-
trusion (7) of each of the first bar (B1) and the second
bar (B2). The casing body (40a) extends along one pair
of line bars (LB).
[0040] In the line-type system ceiling (C), the illumina-
tion device (8) and the indoor unit (30) are linearly ar-
ranged in the longitudinal direction. This gives a stream-
lined impression to the appearance of the ceiling surface.

<Overview of Indoor Unit>

[0041] The indoor unit (30) will be described with ref-
erence to FIGS. 2 to 5. The indoor unit (30) is installed
in the first opening (O1) of the system ceiling (C). The
indoor unit (30) includes the casing (40), the indoor fan
(32), the indoor heat exchanger (33), drain pans (35, 36),
flow path forming member (60), and filters (71, 72).

<Casing>

[0042] As shown in FIG. 4, the casing (40) includes the
casing body (40a) with an open lower side and a ceiling
panel (50) provided in the lower open portion of the casing
body (40a). An air passage (P) through which air flows
is formed inside the casing (40). The casing (40) is formed
long sideways extending along the system ceiling (C).

<Casing Body>

[0043] The casing body (40a) is disposed in the ceiling
space (6). The ceiling panel (50) is exposed to the indoor
space (5) so as to form the ceiling surface.
[0044] The casing body (40a) is formed in a hollow box
shape having a long side extending along the ceiling and
a short side shorter than the long side. Specifically, the
casing body (40a) is formed in an elongated rectangular
shape extending in the longitudinal direction of the first
bar (B1).
[0045] The casing body (40a) includes four side plates
(41, 42, 43, 44) and one top plate (45). The top plate (45)
is located on the upper side of the casing (40).
[0046] The four side plates include the first side plate
(41), the second side plate (42), the third side plate (43),
and the fourth side plate (44). The first side plate (41) is
located on the left side of the casing (40). The second
side plate (42) is located on the right side of the casing
(40). The third side plate (43) is located on the front side
of the casing (40). The fourth side plate (44) is located
on the rear side of the casing (40). The first side plate
(41) and the second side plate (42) are side plates along
the long side of the casing (40). The first side plate (41)
and the second side plate (42) face each other. The first
side plate (41) and the second side plate (42) extend in
the longitudinal direction of the first bar (B1) to go along
the first bar (B1). The third side plate (43) and the fourth
side plate (44) are side plates along the short side of the
casing (40). The third side plate (43) and the fourth side
plate (44) extend in the longitudinal direction of the sec-
ond bar (B2) to go along the second bar (B2).
[0047] As shown in FIGS. 4 and 5, a first intake port
(46) and a second intake port (47) are formed in the cas-
ing body (40a). The indoor air of the indoor space (5) is
taken in the first intake port (46) and the second intake
port (47) through a vent hole (9) described in detail later
and the ceiling space (6).
[0048] The first intake port (46) is formed in the first
side plate (41). The first intake port (46) is formed in a
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rectangular shape along the outer edge of the first side
plate (41). The first intake port (46) extends from near
the upper end to near the lower end of the first side plate
(41). The first intake port (46) extends from near the front
end to near the rear end of the first side plate (41) in the
longitudinal direction of the casing (40).
[0049] The second intake port (47) is formed in the
second side plate (42). The second intake port (47) is
formed in a rectangular shape along the outer edge of
the second side plate (42). The second intake port (47)
extends from near the upper end to near the lower end
of the second side plate (42). The second intake port (47)
extends from near the front end to near the rear end of
the second side plate (42) in the longitudinal direction of
the casing (40).

<Ceiling Panel>

[0050] As shown in FIGS. 4 and 5, the ceiling panel
(50) constitutes the lower surface of the casing (40). The
ceiling panel (50) is exposed to the indoor space (5). The
ceiling panel (50) is formed in an elongated rectangular
shape. The ceiling panel (50) extends in a direction along
the line bar (LB).
[0051] In the ceiling panel (50), a first blow-out port
(51) and a second blow-out port (52) are formed. The
first blow-out port (51) and the second blow-out port (52)
supply air in the casing (40) into the room. The first blow-
out port (51) and the second blow-out port (52) extend
in the longitudinal direction of the ceiling panel (50). The
first blow-out port (51) and the second blow-out port (52)
are disposed parallel and adjacent to each other.
[0052] The first blow-out port (51) and the second blow-
out port (52) are each provided with a wind direction ad-
justment plate (53). The wind direction adjustment plate
(53) extends along each blow-out port (51, 52) in the
longitudinal direction of the blow-out port (51, 52). The
angle of each wind direction adjustment plate (53) is ad-
justed by a motor (not shown). The angle of the wind
direction adjustment plate (53) is adjusted between po-
sitions of closing and opening the blow-out port (51, 52).
The wind direction adjustment plate (53) adjusts the di-
rection of airflow blown out from the blow-out port (51,
52).
[0053] In the ceiling panel (50), a first slit (54) and a
second slit (55) are formed. The first slit (54) is formed
between the left edge of the ceiling panel (50) and the
first slit (54). The second slit (55) is formed between the
right edge of the ceiling panel (50) and the second slit
(55). The first slit (54) and the second slit (55) extend in
the longitudinal direction of the ceiling panel (50). A pull-
out part (71b, 72b) of the corresponding filter (71, 72) is
fitted into the first slit (54) and the second slit (55).

<Indoor Fan>

[0054] The indoor fan (32) is a fan that carries air. The
indoor fan (32) of this example includes a cross-flow fan

(also called a transverse fan). The indoor fan (32) is dis-
posed in the middle of the width direction (right-left direc-
tion) of the casing (40). The indoor fan (32) is disposed
in the middle of the height direction of the casing (40).
[0055] The indoor fan (32) extends in the longitudinal
direction of the casing (40). In other words, the axis of
rotation of the indoor fan (32) extends in the longitudinal
direction of the casing (40) or the line bar (LB). Since the
cross-flow fan (32) has an elongated shape, the dead
volume is reduced even if the casing (40) is elongated.

<Outdoor Heat Exchanger>

[0056] The outdoor heat exchanger (24) is disposed
inside the casing (40). The outdoor heat exchanger (24)
includes a first heat exchange unit (33A) and a second
heat exchange unit (33B). The first heat exchange unit
(33A) is disposed near the first side plate (41). The first
heat exchange unit (33A) is disposed at a position cor-
responding to the first intake port (46). The second heat
exchange unit (33B) is disposed near the second side
plate (42). The second heat exchange unit (33B) is dis-
posed at a position corresponding to the second intake
port (47).
[0057] The first heat exchange unit (33A) and the sec-
ond heat exchange unit (33B) include a large number of
fins (F) and heat transfer tubes (not shown) penetrating
each fin (F). The large number of fins (F) are arranged
in the longitudinal direction of the casing (40) or the indoor
fan (32).
[0058] The first heat exchange unit (33A) and the sec-
ond heat exchange unit (33B) are slightly inclined from
the vertical direction. Specifically, the first heat exchange
unit (33A) is inclined such that the upper part thereof is
near the middle of the width direction of the casing (40).
The second heat exchange unit (33B) is inclined such
that the upper part thereof is near the middle of the width
direction of the casing (40). In other words, the first heat
exchange unit (33A) and the second heat exchange unit
(33B) are disposed with an inclination at an interval wid-
ening downward from each other. This forms a space at
a relatively wide interval in the width direction between
the lower part of the first heat exchange unit (33A) and
the lower part of the second heat exchange unit (33B).
The indoor fan (32) is disposed in this space.

<Drain Pan>

[0059] The first drain pan (35) and the second drain
pan (36) are disposed inside the casing (40). The first
drain pan (35) is disposed below the first heat exchange
unit (33A). The first drain pan (35) is a tray that receives
condensed water generated around the first heat ex-
change unit (33A). The second drain pan (36) is a tray
that receives condensed water generated around the
second heat exchange unit (33B). The first drain pan (35)
extends in the longitudinal direction of the casing (40) to
go along the first side plate (41). The second drain pan
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(36) extends in the longitudinal direction of the casing
(40) to go along the second side plate (42).

<Flow Path Forming Member>

[0060] The flow path forming member (60) is disposed
below the indoor fan (32). The flow path forming member
(60) forms a main flow path (61) that covers the lower
part of the indoor fan (32) and two branch flow paths
(62,63) that branch right and left from the lower part of
the main passage (61). The flow path forming member
(60) extends in the longitudinal direction of the casing
(40). The two branch flow paths (62,63) include the first
branch flow path (62) connected to the first blow-out port
(51) and the second branch flow path (63) connected to
the second blow-out port (52).

<Filter>

[0061] The first filter (71) and the second filter (72) are
disposed inside the casing (40). Each filter (71, 72) is
formed in a plate shape or a sheet shape. The first filter
(71) and the second filter (72) are disposed upstream of
the indoor heat exchanger (33) in the air passage (P).
The first filter (71) and the second filter (72) collect dust
in the air.
[0062] The first filter (71) is disposed behind the first
intake port (46) so as to cover the first intake port (46).
The first filter (71) extends up and down from the top
plate (45) to the ceiling panel (50). The first filter (71) is
attached to the casing (40) in a state of standing up and
down. The first filter (71) includes a first filter body (71a)
that covers the first intake port (46) and the first pull-out
part (71b) connected to the lower end of the first filter
body (71a). With the first filter (71) attached, the first pull-
out part (71b) protrudes downward from the first slit (54).
The first pull-out part (71b) is provided with a handle (73)
for a worker or user to pull out the first filter (71).
[0063] Similarly, the second filter (72) is disposed be-
hind the second intake port (47) so as to cover the second
intake port (47). The second filter (72) extends up and
down from the top plate (45) to the ceiling panel (50).
The second filter (72) is attached to the casing (40) in a
state of standing up and down. The second filter (72)
includes a second filter body (72a) that covers the second
intake port (47) and the second pull-out part (72b) con-
nected to the lower end of the second filter body (72a).
With the second filter (72) attached, the second pull-out
part (72b) protrudes downward from the second slit (55).
The second pull-out part (72b) is provided with a handle
(73) for a worker or user to pull out the second filter (72).

<Vent Hole>

[0064] As schematically shown in FIG. 6, the system
ceiling (C) is provided with the vent hole (9) that causes
the indoor space (5) to communicate with the ceiling
space (6). The intake port (46, 47) of the indoor unit (30)

communicates with the indoor space (5) via the vent hole
(9) and the ceiling space (6). The intake port (46, 47) is
configured to substantially take in the indoor air of the
indoor space (5).

-Operation-

[0065] The operation of the air-conditioning device (10)
will be described. The air-conditioning device (10) switch-
es between a cooling operation and a heating operation.
The following describes the cooling operation as a typical
example.
[0066] In the cooling operation, the outdoor fan (22),
the indoor fan (32), and the compressor (23) are operat-
ed. Accordingly, the first refrigeration cycle described
above is executed. When the indoor fan (32) is in oper-
ation, the indoor air of the indoor space (5) is taken in
from the vent hole (9) to the ceiling space (6). The air in
the ceiling space (6) is taken in from the first intake port
(46) and the second intake port (47) to the air passage
(P) in the casing (40).
[0067] The air taken in from the first intake port (46)
passes through the first filter (71). The first filter (71) col-
lects dust in the air. The air that has passed through the
first filter (71) is cooled by the first heat exchange unit
(33A). The air taken in from the second intake port (47)
passes through the second filter (72). The second filter
(72) collects dust in the air. The air that has passed
through the second filter (72) is cooled by the second
heat exchange unit (33B).
[0068] The air cooled by the indoor heat exchanger
(33) flows through the main passage (61) and is divided
into the first branch flow path (62) and the second branch
flow path (63). The air in the first branch flow path (62)
is supplied from the first blow-out port (51) to the indoor
space (5). The air in the second branch flow path (63) is
supplied from the second blow-out port (52) to the indoor
space (5).
[0069] In the heating operation, the second refrigera-
tion cycle described above is executed. The heating op-
eration is basically the same as the cooling operation
except that the air is heated by the indoor heat exchanger
(33).

<Component Layout of Indoor Unit>

[0070] As shown in FIG. 4, in the indoor unit (30), at
least a part of each of the blow-out port (51, 52), the
indoor fan (32), and the indoor heat exchanger (33) over-
laps each other in the up-and-down direction. Specifical-
ly, in this example, the upper part of the first heat ex-
change unit (33A), the left part of the indoor fan (32), and
the first blow-out port (51) overlap each other in the up-
and-down direction. The upper part of the second heat
exchange unit (33B), the right part of the indoor fan (32),
and the second intake port (47) overlap each other in the
up-and-down direction. In this way, when the indoor fan
(32), the indoor heat exchanger (33), and the blow-out
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port (51,52) are disposed so as to be stacked in the up-
and-down direction, the size of the casing (40) can be
reduced horizontally. This can reduce the area of the
ceiling panel (50) exposed to the indoor space (5).
[0071] In addition, the intake port (46, 47) is not formed
in the ceiling panel (50) in this example. Therefore, the
area of the ceiling panel (50) can be made smaller than
the ceiling panel (50) in which the intake port is formed.
[0072] In this example, the casing (40) has a long front-
rear length and a narrow right-left width. Therefore, as
shown in FIG. 3, the indoor unit (30) can be arranged
together with the illumination device (8) between one pair
of line bars (LB). This allows the indoor unit (30) and the
illumination device (8) to be linearly arranged in the lon-
gitudinal direction thereof. This allows formation of a ceil-
ing surface with a streamlined impression.
[0073] If the right-left length of the ceiling panel (50) is
L1 and the front-rear length is L2, the aspect ratio A of
the ceiling panel (50) is L2/L1. The aspect ratio A is pref-
erably 1.25 or more, more preferably 3.0 or more, and
even more preferably 4.0 or more.
[0074] It is assumed that the total area including the
blow-out port (51,52) on the lower surface of the ceiling
panel (50) is S1, and the total opening area of the blow-
out port (51,52) is S2. Strictly speaking, the total opening
area S2 in this example is the sum of the opening area
of the first blow-out port (51) and the opening area of the
second blow-out port (52). The total opening area S2 is
preferably 20% or more of the total area S1. Setting the
total opening area to 20% or more makes it possible to
secure a sufficient flow rate of blow-out air.

<Insertion and Removal Work of Filter>

[0075] A person in the room such as a worker or a user
performs the work of removing and installing the filter
(71, 72) from and into the indoor space (5).
[0076] In the removal work of the filter (71,72), the per-
son in the room grabs the handle (73) of the pull-out part
(71b, 72b) of the filter (71,72) and pulls the pull-out part
(71b, 72b) downward. Then, the filter (71, 72) moves
downward through the slit (54, 55) (see FIG. 7). This al-
lows the filter (71, 72) to be taken out of the casing (40)
without removing the ceiling panel (50) from the casing
body (40a).
[0077] In the installation work of the filter (71, 72), the
person in the room grabs the handle (73) of the pull-out
part (71b, 72) and inserts the upper end of the filter (71,
72) into the slit (54, 55). In this state, the filter (71, 72) is
pushed upward. This allows the filter (71, 72) to be at-
tached to the inside of the casing (40) without removing
the ceiling panel (50) from the casing body (40a).

-Effects of Embodiment-

[0078] The embodiment is the ceiling-embedded in-
door unit (30) for the air-conditioning device (10) includ-
ing the casing (40), and the indoor fan (32) and the indoor

heat exchanger (33) disposed inside the casing (40). The
casing (40) includes the casing body (40a) disposed in
the ceiling space (6) of the system ceiling (C) with the
open lower side, and the panel (50) provided in the lower
open portion of the casing body (40a) and exposed to
the air conditioning target space (5). In the ceiling panel
(50), the blow-out port (51, 52) that supplies air to the
indoor space (5) is formed. In the casing body (40a), the
intake port (46, 47) in which the air of the indoor space
(5) is taken is formed. At least a part of each of the blow-
out port (51, 52), the indoor fan (32), and the indoor heat
exchanger (33) overlaps each other in the up-and-down
direction.
[0079] In this embodiment, at least a part of each of
the blow-out port (51,52), the indoor fan, and the indoor
heat exchanger (33) overlaps each other in the up-and-
down direction, making it possible to reduce the size of
the casing (40) horizontally. This can also reduce the
area of the ceiling panel (50) facing the indoor space (5).
[0080] In this embodiment, the intake port (46, 47) is
not formed in the ceiling panel (50), and the intake port
(46, 47) is formed in the casing body (40a). This can
reduce the area of the ceiling panel (50) more than the
configuration of forming the intake port (46, 47) in the
ceiling panel (50). In addition, the so-called short circuit,
in which the air blown out from the blow-out port (51, 52)
is immediately taken in the intake port (46, 47), can be
avoided.
[0081] In the embodiment, the casing (40) has a long
side extending in the direction along the system ceiling
(C) and a short side shorter than the long side.
[0082] In this embodiment, since the casing (40) is
formed in a rectangular shape extending along the sys-
tem ceiling (C), the casing (40) can be adopted for the
line-type system ceiling (C). Specifically, the illumination
device (8) and the indoor unit (30) are installed between
one pair of elongated line bars (LB), and are arranged in
a straight line (see FIG. 3). This gives a streamlined im-
pression to the ceiling surface and can improve the com-
fort of the person in the room.
[0083] In the embodiment, if the total area including
the blow-out port (51,52) on the lower surface of the ceil-
ing panel (50) is S1 and the total opening area of the
blow-out port (51,52) is S2, the total opening area S2 is
20% or more of the total area S1.
[0084] This embodiment can secure the total opening
area S2 of the blow-out port (51, 52) relatively large while
reducing the area of the ceiling panel (50). This embod-
iment can secure a sufficient flow rate of the blow-out air,
and reduce the pressure loss of the blow-out air. Since
there is no intake port in the ceiling panel (50), even if
the opening area of the blow-out port (51, 52) is increased
in this way, the so-called short circuit is not generated.
[0085] In the embodiment, the intake port (46, 47) is
formed in at least one side plate (41, 42) of the casing
body (40a).
[0086] This embodiment can secure a sufficient area
of the intake port (46, 47) by forming the intake port (46,
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47) in the side plate (41, 42) having a relatively large
area. If the intake port (46, 47) is formed on the upper
surface of the casing body (40a), there is a possibility
that the air cannot be taken in sufficiently under the con-
straint of height of the ceiling space (6) (such as slab).
The present embodiment is not subjected to such a con-
straint.
[0087] In the embodiment, the intake port (46, 47) is
formed in each of the two side plates (41, 42) of the casing
body (40a) facing each other.
[0088] This embodiment can further increase the area
of the intake port (46, 47).
[0089] In the embodiment, the indoor heat exchanger
(33) includes the first heat exchange unit (33A) disposed
near the first side plate (41) of the casing body (40a), and
the second heat exchange unit (33B) disposed near the
second side plate (42) facing the first side plate (41) of
the casing body (40a). The first heat exchange unit (33A)
and the second heat exchange unit (33B) are each dis-
posed with an inclination at an interval widening down-
ward from each other.
[0090] This embodiment can cause the air taken in
from the intake port (46,47) of the first side plate (41) to
pass through the first heat exchange unit (33A), and can
cause the air taken in from the intake port (46,47) of the
second side plate (42) to pass through the second heat
exchange unit (33B). Since the first heat exchange unit
(33A) and the second heat exchange unit (33B) are in-
clined with respect to the vertical direction, the heat trans-
fer area of each heat exchange unit (33A, 33B) can be
increased. In addition, the casing (40) can be made small-
er in the horizontal direction than when each heat ex-
change unit (33A, 33B) is placed horizontally.
[0091] In the embodiment, the indoor fan (32) is a
cross-flow fan extending in the longitudinal direction of
the casing (40).
[0092] By disposing the cross-flow fan along the elon-
gated casing (40), the dead space can be reduced and
the right-left width of the casing (40) can be reduced. The
casing (40), which is elongated horizontally, can be
adapted to the line-type system ceiling (C).
[0093] In the embodiment, the casing (40) has a long
side extending along the system ceiling (C) and a short
side shorter than the many years. The casing body (40a)
includes the first side plate (41) along the long side of
the casing body (40a) and the second side plate (42)
facing the first side plate (41). The intake port (46, 47) is
formed in each of the first side plate (41) and the second
side plate (42). The indoor heat exchanger (33) includes
the first heat exchange unit (33A) disposed near the first
side plate (41) of the casing body (40a), and the second
heat exchange unit (33B) disposed near the second side
plate (42) facing the first side plate (41) of the casing
body (40a). The first heat exchange unit (33A) and the
second heat exchange unit (33B) are each disposed with
an inclination at an interval widening downward from
each other. The indoor fan (32) is a cross-flow fan ex-
tending in the longitudinal direction of the casing (40).

The cross-flow fan (32) is disposed between the lower
part of the first heat exchange unit (33A) and the lower
part of the second heat exchange unit (33B).
[0094] In this embodiment, the horizontally long indoor
fan (32) can be disposed in the space between the lower
parts of the first heat exchange unit (33A) and the second
heat exchange unit (33B). This can reduce the dead
space inside the casing (40). By disposing the indoor fan
(32) in this space, the height of the casing (40) can also
be reduced.
[0095] The embodiment includes the filter (71, 72) that
collects dust in the air taken in the intake port (46, 47).
In the ceiling panel (50), the slit (54, 55) is formed to pull
the filter (71, 72) out of the casing (40).
[0096] This embodiment allows the work of inserting
and removing the filter (71, 72) into and from the indoor
space (5) to be easily executed without removing the
ceiling panel (50) from the casing body (40a).

-Modifications of Embodiment-

[0097] The above-described embodiment may be con-
figured as the following modifications.

<First modification>

[0098] An air-conditioning device (10) of the first mod-
ification shown in FIG. 8 includes a first duct (D1) and a
second duct (D2). In this example, a system ceiling (C)
is provided with a first vent hole (9a) and a second vent
hole (9b). The inflow end of the first duct (D1) is connected
to the first vent hole (9a). The outflow end of the first duct
(D1) is connected to the first intake port (46). The inflow
end of the second duct (D2) is connected to the second
vent hole (9b), and the outflow end of the second duct
(D2) is connected to the second intake port (47). The
basic configuration of an indoor unit (30) is similar to the
configuration of the embodiment described above.
[0099] In the first modification, when an indoor fan (32)
is operated, the indoor air of indoor space (5) is taken
into the first duct (D1) via the first intake port (46). The
air in the first duct (D1) flows from the first intake port
(46) into an air passage (P) of the indoor unit (30). The
air in the second duct (D2) flows from the second intake
port (47) into the air passage (P) of the indoor unit (30).
The air in the air passage (P) is cooled or heated by an
indoor heat exchanger (33) and then supplied from a
blow-out port (51, 52) to the indoor space (5).

<Second modification>

[0100] In a casing (40) of the second modification
shown in FIG. 9, an indoor fan (32), an indoor heat ex-
changer (33), and a blow-out port (51,52) are disposed
to overlap each other in the up-and-down direction. The
indoor fan (32) of the second modification is a sirocco
fan. The indoor heat exchanger (33) is of a horizontal
type with the longitudinal direction of the fin in the hori-
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zontal direction. In the second modification as well, by
disposing the indoor fan (32), the indoor heat exchanger
(33), and the blow-out port (51,52) to overlap each other
in the up-and-down direction, the casing (40) can be
made small horizontally. As a result, the area of the ceil-
ing panel (50) can be reduced. The indoor heat exchang-
er (33) may be disposed obliquely.

«Other embodiments»

[0101] The above-described embodiment and each
modification may have the following configuration.
[0102] The air-conditioning device (10) may be of a so-
called pair type including one outdoor unit (20) and one
indoor unit (30).
[0103] The ceiling panel (50) does not necessarily
have to be a rectangle, and may be, for example, a
square.
[0104] The intake port (46, 47) may be formed in the
top plate (45) of the casing body (40a).
[0105] The indoor unit (30) may take in outdoor air into
the intake port (46, 47) and adjust the temperature of the
taken air to supply the air to the air conditioning target
space (indoor space (5)). In this case, the indoor unit (30)
may take in the outdoor air directly into the intake port
(46, 47) through a duct, or take in the outdoor air indirectly
into the intake port (46, 47) via the ceiling space (6).
[0106] The indoor unit (30) does not necessarily have
to be applied to the line-type ceiling panel (50).
[0107] While the embodiment and modifications have
been described above, it will be appreciated that various
changes in the form and detail may be made without de-
parting from the spirit and scope of the claims. The above-
described embodiment, modifications, and other embod-
iments may be combined or replaced appropriately un-
less impairing functions of the present disclosure. The
above-described terms "first", "second", "third",... are just
used to distinguish words to which these terms are at-
tached, and do not limit the number or order of the words.

INDUSTRIAL APPLICABILITY

[0108] As described above, the present disclosure is
useful for the indoor unit and the air-conditioning device.

REFERENCE SIGNS LIST

[0109]

5: indoor space (air conditioning target space)
6: ceiling space (backside space)
10: air-conditioning device
20: outdoor unit
30: indoor unit
32: indoor fan (fan, cross-flow fan, sirocco fan)
33: heat exchanger
33A: first heat exchange unit
33B: second heat exchange unit

40: casing
40a: casing body P6
41: first side plate
42: second side plate
46: first intake port
47: second intake phrase
50: panel
51: first blow-out port
52: second blow-out port
54: first slit
55: second slit
71: first filter
72: second filter

Claims

1. A ceiling-embedded indoor unit for an air-condition-
ing device, the ceiling-embedded indoor unit com-
prising:

a casing (40); and
a fan (32) and a heat exchanger (33) disposed
inside the casing (40),
wherein
the casing (40) includes:

a casing body (40a) disposed in a backside
space (6) of a ceiling (C) and having an open
lower side; and
a panel (50) provided in a lower open portion
of the casing body (40a) and exposed to an
air conditioning target space (5),
a blow-out port (51, 52) configured to supply
air to the air conditioning target space (5) is
formed in the panel (50),
an intake port (46, 47) in which air is taken
is formed in the casing body (40a), and
at least a part of each of the blow-out port
(51, 52), the fan (32), and the heat exchang-
er (33) overlap each other in an up-and-
down direction.

2. The ceiling-embedded indoor unit according to claim
1, wherein
the casing (40) has a long side extending along the
ceiling (C) and a short side shorter than the long side.

3. The ceiling-embedded indoor unit according to claim
2, wherein
when a total area including the blow-out port (51,52)
on a lower surface of the panel (50) is S1 and a total
opening area of the blow-out port (51,52) is S2, the
total opening area S2 is 20% or more of the total
area S1.

4. The ceiling-embedded indoor unit according to claim
2 or 3, wherein
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the fan (32) is a cross-flow fan extending in a longi-
tudinal direction of the casing (40).

5. The ceiling-embedded indoor unit according to any
one of claims 1 to 4, wherein
the intake port (46, 47) is formed in at least one side
plate (41, 42) of the casing body (40a).

6. The ceiling-embedded indoor unit according to claim
5, wherein
the intake port (46, 47) is formed in each of two side
plates (41, 42) facing each other of the casing body
(40a).

7. The ceiling-embedded indoor unit according to any
one of claims 1 to 6, wherein
the heat exchanger (33) includes:

a first heat exchange unit (33A) disposed near
a first side plate (41) of the casing body (40a);
and
a second heat exchange unit (33B) disposed
near a second side plate (42) facing the first side
plate (41) of the casing body (40a), and
the first heat exchange unit (33A) and the sec-
ond heat exchange unit (33B) are each disposed
with an inclination at an interval widening down-
ward from each other.

8. The ceiling-embedded indoor unit according to any
one of claims 1 to 7, further comprising

a filter (71, 72) configured to collects dust in the
air taken in the intake port (46, 47), wherein
a slit (54, 55) through which the filter (71, 72) is
pulled out of the casing (40) is formed in the
panel (50).

9. An air-conditioning device comprising:

an outdoor unit (20); and
the ceiling-embedded indoor unit (30) according
to any one of claims 1 to 8.
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