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(54) INDOOR UNIT OF AIR CONDITIONER

(67)  Anindoor unit of an air conditioner, includes: a
main body (2); a discharge port (4) formed on the main
body (2) and through which conditioned air is discharged
from the main body (2); and a protruding portion (15)
formed on an inner surface of the discharge port (4) so
as to be positioned at an upstream side (F1) of the con-
ditioned air (CA) with respect to an opening edge (4a) of
the discharge port (4) which is an end section of the dis-

charge port (4) at a downstream side of the conditioned
air (CA), wherein the conditioned air (CA) is removed
from the inner surface of the discharge port (4) by the
protruding portion (15) so as to separate from the opening
edge (4a) of the discharge port (4), and thereby room air
isled intothe discharge port (4) through the opening edge
(4a) thereof.
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Description
BACKROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to an indoor unit
of an air conditioner.

Description of Related Art

[0002] Conventionally, an indoor unit of an air condi-
tioner including a main body which accommodates a heat
exchanger, a blower fan and so on therein and a panel
which covers the main body is known. Such an indoor
unit of an air conditioner has a suction port which suctions
room air and a discharge port which discharges condi-
tioned air after adjusting the temperature and humidity
of the room air.

[0003] However, in such an indoor unit of an air con-
ditioner, dew condensation due to an effect of cold air
discharged from the discharge port is considered a prob-
lem. Japanese Unexamined Patent Application, First
Publication No. 2012-251676 discloses a solution to re-
duce dew condensation generated in a louver provided
at the discharge port.

[0004] AsillustratedinFIG. 8, thereis a problemin that
a panel 8 around a discharge port 4 is cooled by cold air
CA discharged from the discharge port 4 provided in a
main body 2 of an indoor unit, room air RA comes into
contact with the cooled panel 8, and thereby the dew
condensation occurs on the panel 8 around the discharge
port 4 (at a position indicated by X).

[0005] Conventionally, in order to prevent such dew
condensation, a heat insulating material is attached or a
sheet which absorbs condensed water is attached
around the discharge port. However, a structure which
does not fundamentally cause the dew condensation is
required.

[0006] An object of the present invention is to provide
an indoor unit of an air conditioner capable of minimizing
dew condensation around a discharge port.

SUMMARY OF THE INVENTION

[0007] According to a first aspect of the presentinven-
tion, a main body;

a discharge port formed on the main body and is config-
ured to discharge conditioned air from the main body; and
a protruding portion formed on an inner surface of the
discharge port so as to be positioned at an upstream side
of the conditioned air with respect to an opening edge of
the discharge port which is an end section of the dis-
charge port at a downstream side of the conditioned air,
wherein the protruding portion is configured to remove
the conditioned air from the inner surface of the discharge
port so as to separate it from the opening edge of the
discharge port, and thereby room air is led into the dis-
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charge port through the opening edge thereof.

[0008] According to such a constitution, the condi-
tioned air flowing from the upstream side of the protruding
portion is removed from the inner surface of the discharge
port by blowing to the protruding portion. As the condi-
tioned air is removed from the opening edge of the dis-
charge port, the room air is led into the discharge port
through the opening edge, and thereby a temperature
around the discharge port increases. Accordingly, dew
condensation around the discharge port can be reduced.
[0009] In the indoor unit of the air conditioner,

a cross-sectional shape of the discharge port may be a
rectangular shape when seen in a flow direction of the
conditioned air, and the protruding portion may be pro-
truded from the inner surface of the discharge port which
intersects a longitudinal direction of the rectangular
shape of the discharge port.

[0010] Since a flow velocity of the conditioned air is
slowed down at ends of the discharge port in the longi-
tudinal direction of the rectangular shape thereof, the
conditioned air intends to flow along a wall surface of the
side end of the discharge port, and dew condensation
easily occurs on the wall surface. Since the protruding
portion is protruded from the inner surfaces of the dis-
charge port (i.e. ends of the discharge port in the longi-
tudinal direction of the discharge port) which intersects
the longitudinal direction of the rectangular shape of the
discharge port, the dew condensation on this inner sur-
faces can be particularly prevented.

[0011] Inthe indoor unit of the air conditioner, a height
of the protruding portion from the inner surface of the
discharge port may be 2 mm to 15 mm.

[0012] In the indoor unit of the air conditioner, the pro-
truding portion may include a parallel surface parallel to
the inner surface of the discharge port, a downstream
side surface positioned between a downstream side end
of the parallel surface and the inner surface of the dis-
charge port, and an upstream side surface positioned
between an upstream side end of the parallel surface
and the inner surface of the discharge port, and the up-
stream side surface may be inclined with respect to the
inner surface of the discharge port toward a downstream
side of the conditioned air as close to a top of the pro-
truding portion.

[0013] According to such a constitution, the condi-
tioned air can be separated from the inner surfaces with-
out disturbing a flow of the conditioned air.

[0014] According to the present invention, the condi-
tioned air flowing from the upstream side of the protruding
portion is removed from the inner surface of the discharge
port by blowing to the protruding portion. As the condi-
tioned air is removed from the opening edge of the dis-
charge port, the room air is led into the discharge port
through the opening edge, and thereby a temperature
around the discharge port increases. Accordingly, the
dew condensation around the discharge port can be re-
duced.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1is a view of an indoor unit of an air conditioner
according to an embodiment of the presentinvention
when seen from a lower side.

FIG. 2 is a cross-sectional view taken along line Il-
Il of FIG. 1 and is a cross-sectional view of a dis-
charge port of the indoor unit of the air conditioner
according to the embodiment of the present inven-
tion.

FIG. 3 is a view from a direction of an arrow Il of
FIG. 2 and is a cross-sectional view of the discharge
port of the indoor unit of the air conditioner according
to the embodiment of the present invention.

FIG. 4 is aview illustrating an operation of the indoor
unit of the air conditioner according to the embodi-
ment of the present invention.

FIG. 5 is a graph illustrating a relationship between
a height of a protruding portion from an inner surface
and a surface temperature around the discharge
port.

FIG. 6 is a graph illustrating a relationship between
a distance of the protruding portion from an opening
edge and the surface temperature around the dis-
charge port.

FIG. 7 is a view illustrating a modified example of
the indoor unit of the air conditioner according to the
embodiment of the present invention.

FIG. 8 is a view illustrating an operation of an indoor
unit of a conventional air conditioner.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Hereinafter,anindoorunit1 ofanair conditioner
according to an embodiment of the present invention will
be described in detail with reference to the drawings.
[0017] Asillustratedin FIGS. 1,2 and 3, the indoor unit
1 of an air conditioner includes a main body 2 embedded
in a ceiling, a suction port 3 and a discharge port 4 pro-
vided in the main body 2, and a louver 5 which opens
and closes the discharge port 4. The indoor unit 1 of the
air conditioner has a substantially square shape when
seen from a lower side.

[0018] The main body 2 includes a heat exchanger, a
blower fan, and so on which are not illustrated. The main
body 2 adjusts the temperature and humidity of room air
RA suctioned through the suction port 3 and discharges
it into a room as conditioned air CA (refer to FIG. 4). An
outdoor unit (not illustrated) is connected to the main
body 2. A refrigerant circulates between the indoor unit
1 of the air conditioner and the outdoor unit.

[0019] In the following description, it is assumed that
a vertical direction is a flow direction F of the conditioned
air CA, an upper side is an upstream side F1 of the con-
ditioned air CA, and a lower side is a downstream side
F2 of the conditioned air CA.
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[0020] A panel 7, called a decorative panel or a ceiling
panel, is attached to the main body 2. The panel 7 is
exposed in the room (downward). The panel 7 has a lou-
ver panel 8 disposed around the louver 5.

[0021] The suction port 3 for suctioning the room air
RA is formed to open downward in a central portion of
the indoor unit 1 of the air conditioner. A suction grille 9
atwhich an airfilter (notillustrated) is installed is provided
at the suction port 3. The suction grille 9 has a substan-
tially square shape when seen from below. The four sides
of the indoor unit 1 of the air conditioner are parallel to
the four sides of the suction grille 9.

[0022] The discharge port 4 is formed to open down-
ward to surround a circumference of the suction port 3.
These discharge ports 4 are provided so that each of the
discharge ports 4 extends along one side to correspond
to one side of the indoor unit 1 of the air conditioner.
[0023] Thelouver5and the mainbody 2 are connected
via arotating shaft 10 provided at the louver 5. The louver
5isrotatable between a closed positionin which aninside
of the discharge port 4 is closed and an open position in
which the inside of the discharge port 4 is open. A surface
8a of the louver panel 8 and a surface 5a of the louver 5
are flush with each otherwhen the louver 5isin the closed
position. Each of the louvers 5 has a rectangular shape
having a smaller overall size than the discharge ports 4.
The louver 5 is rotated by a driving device such as an
actuator (not illustrated).

[0024] A cross-sectional shape of the discharge port 4
seen in the flow direction F of the conditioned air CA is
arectangular shape. In other words, an inner surface of
the discharge port 4 is formed in a rectangular tubular
shape and has four surfaces. The discharge port 4 in-
cludes a first surface 11 on the suction port 3 side in a
longitudinal direction of the discharge port 4, a second
surface 12 facing the first surface 11, and a pair of third
surfaces 13 connecting the first surface 11 with the sec-
ond surface 12. The pair of third surfaces 13 are surfaces
orthogonal to the longitudinal direction of the discharge
port 4.

[0025] As illustrated in FIG. 3, the discharge port 4
gradually expands toward a downstream side F2 (down-
ward).

[0026] The indoor unit 1 of the air conditioner of the

embodiment has a protruding portion 15 formed on the
inner surface of the discharge port4 and protrudinginside
the inner surface. The protruding portion 15 is positioned
at the upstream side F1 (upward) of an opening edge 4a
which is an end of the inner surface of the discharge port
4 on the downstream side F1 of the conditioned air CA.
The protruding portion 15 has a function that the condi-
tioned air CA is removed from the inner surface of the
discharge port 4 by the protruding portion 15 so as to
separate from the opening edge 4a of the discharge port
4, and thereby room air RA is led into the discharge port
4 through the opening edge 4a.

[0027] The protruding portion 15 is formed only on a
third surface 13 of the inner surface. In other words, the
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protruding portion 15 is protruded from the inner surface
of the discharge port 4 which intersects a longitudinal
direction of the rectangular shape of the discharge port.
[0028] The protruding portion 15 extends along the
opening edge 4a. In other words, the protruding portion
15 extends in the longitudinal direction of the discharge
port 4.

[0029] A cross-sectional shape of the protruding por-
tion 15 seen from an extending direction of the protruding
portion 15 is substantially square. The protruding portion
15 includes a parallel surface 16 parallel to the inner sur-
face of the discharge port 4, an upstream side surface
17 connecting an edge side of the parallel surface 16 on
the upstream side F1 with the inner surface of the dis-
charge port 4, and a downstream side surface 18 con-
necting an edge side of the parallel surface 16 on the
downstream side F2 with the inner surface of the dis-
charge port 4. The parallel surface 16 and the down-
stream side surface 18 are substantially orthogonal to
each other. The parallel surface 16 and the upstream
side surface 17 are substantially orthogonal to each oth-
er.

[0030] A height H of the protruding portion 15 from the
inner surface (the third surface 13) is 5 mm.

[0031] A distance D of the protruding portion 15 from
the opening edge 4a is 40 mm. As will be described later,
the height H of the protruding portion 15 from the inner
surface (the third surface 13) and the distance D of the
protruding portion 15 from the opening edge 4a can be
appropriately changed.

[0032] Next, an operation of the indoor unit 1 of the air
conditioner of the embodiment will be described.
[0033] As illustrated in FIG. 4, the conditioned air CA
(cold air) generated by the heat exchanger and the blower
fan (not illustrated) flows along the inner surface of the
discharge port 4. The conditioned air CA which has
flowed along the inner surface of the discharge port 4
from the upstream side F1 separates from the inner sur-
face by colliding with the protruding portion 15. That is,
the flow direction of the conditioned air CA changes, and
the conditioned air CA deviates from an opening end of
the inner surface. Alternatively, a flow velocity of the con-
ditioned air CA at the opening edge 4a is slowed down.
[0034] Therefore, the conditioned air CA flows toward
an inside of the opening edge 4a. Thus, the louver panel
8 becomes less likely to be cooled by the conditioned air
CA. Accordingly, the room air RA flows into the down-
stream side F2 of the protruding portion 15. Then, the
room air RA that has flowed in and the conditioned air
CA are mixed. Since the room air RA is warm, a surface
temperature of surroundings (the louver panel 8) of the
discharge port 4 increases.

[0035] Here, a size and a position of the protruding
portion 15 will be described.

[0036] The inventors performed analysis to examine
the size and position of the protruding portion 15.
[0037] FIG. 5 is a graph illustrating a relationship be-
tween the height H (refer to FIG. 2) of the protruding
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portion 15 from the inner surface and the surface tem-
perature around the discharge port 4.

[0038] Asillustratedin FIG. 5, it was confirmed that, in
a range of the height H of the protruding portion 15 from
the inner surface from 0 mm to 5 mm, the surface tem-
perature gradually increases as the height H increases
and reaches 27°C which is an atmospheric temperature
at5 mm. From this result, it was concluded that the height
of the protruding portion 15 from the inner surface is pref-
erably 2 mm to 15 mm. The height H of the protruding
portion 15 from the inner surface can be appropriately
changed within this range.

[0039] FIG. 6 is a graph illustrating a relationship be-
tween a distance D (refer to FIG. 2) of the protruding
portion 15 from the opening edge 4a and the surface
temperature around the discharge port 4. As illustrated
in FIG. 6, it was confirmed that the surface temperature
around the discharge port 4 drops as the protruding por-
tion 15 moves away from the opening edge 4a. The dis-
tance D of the protruding portion 15 from the opening
edge 4a can be appropriately changed.

[0040] A width W (refer to FIG. 3) of the protruding
portion 15 of the embodiment is set to about 2/3 of a width
of the third surface 13 to avoid interference when the
louver 5 is in the open position. The protruding portion
15 may extend from the first surface 11 to the second
surface 12.

[0041] According to the embodiment, the conditioned
air CA flowing from the upstream side F 1 of the protruding
portion 15 is removed from the inner surface of the dis-
charge port 4 by blowing to the protruding portion 15. As
the conditioned air CA is removed from the opening edge
4a,theroomair RAis ledinto the discharge port 4 through
the opening edge 4a, and thereby a temperature around
the discharge port 4 increases. Accordingly, dew con-
densation around the discharge port 4 can be reduced.
[0042] Further, since a flow velocity of the conditioned
air CA is slowed down at ends of the discharge port 4 in
the longitudinal direction of the rectangular shape there-
of, the conditioned air CA intends to flow along a wall
surface of the side end of the discharge port 4, and dew
condensation easily occurs on the wall surface. Since
the protruding portion 15 is protruded from the inner sur-
faces of the discharge port 4 (i.e. the pair of third surfaces
13) which intersects the longitudinal direction of the rec-
tangular shape of the discharge port 4, the dew conden-
sation on this inner surfaces can be particularly prevent-
ed.

[0043] Further, inthe embodiment, the cross-sectional
shape of the protruding portion 15 is a substantially
square shape, butit is not limited thereto. The protruding
portion 15 may have any shape as long as the condi-
tioned air CA flowing onthe inner surface of the discharge
port 4 can be separated from the inner surface.

[0044] For example, the protruding portion 15 may
have the shape illustrated in FIG. 7. A protruding portion
15B of a modified example may include the parallel sur-
face 16 parallel to the inner surface of the discharge port
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4, a downstream side surface 18 positioned between a
downstream side end of the parallel surface 16 and the
inner surface of the discharge port 4, and an upstream
side surface 17B positioned between an upstream side
end of the parallel surface 16 and the inner surface of
the discharge port 4, and the upstream side surface 17B
may be inclined with respect to the inner surface of the
discharge port 4 toward a downstream side of the con-
ditioned air CA as close to a top of the protruding portion.
[0045] That is, the upstream side surface 17B and the
inner surface are not orthogonal to each other, and the
conditioned air CA flowing along the inner surface flows
smoothly on the upstream side surface 17B and then
separates from the inner surface. By adopting such a
shape, it is possible to separate the conditioned airflow
CA from the inner surface without disturbing a flow there-
of.

[0046] Although an embodiment of the present inven-
tion has been described in detail with reference to the
drawings, the specific constitution is not limited to this
embodiment, and design changes or the like within the
scope not deviating from the gist of the present invention
are included.

[0047] Further, in the above-described embodiment,
the protruding portion 15 is provided only on the pair of
third surfaces 13 of the inner surfaces, but the invention
is not limited thereto, and the protruding portion 15 may
be provided on the entire circumference of the inner sur-
faces.

[0048] Further, the indoor unit 1 of the air conditioner
in the above-described embodiment is the embedded
type, but the present invention is not limited thereto and
may also be applicable to a hanging type indoor unit.
[0049] In addition, the cross-sectional shape of the dis-
charge port 4 is not limited to a rectangular shape but
may also be a circular shape or a polygonal shape.

EXPLANATION OF REFERENCES
[0050]

1 Indoor unit of air conditioner
2 Main body

3 Suction port

4 Discharge port

4a Opening edge

5 Louver

7 Panel

8 Louver panel

9 Suction grille

10 Rotating shaft

11 First surface

12 Second surface

13 Third surface

15 Protruding portion

16 Parallel surface

17, 17B Upstream side surface
18 Downstream side surface
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CA conditioned air

F Flow direction

F1 Upstream side
F2 Downstream side
RA Room air

Claims

1.

An indoor unit (1) of an air conditioner, comprising:

a main body (2);

a discharge port (4) formed on the main body
and is configured to discharge conditioned air
(CA) from the main body; and

a protruding portion (15) formed on an inner sur-
face of the discharge port so as to be positioned
at an upstream side (F1) of the conditioned air
with respect to an opening edge (4a) of the dis-
charge port which is an end section of the dis-
charge port at a downstream side of the condi-
tioned air,

wherein the protruding portion is configured to
remove the conditioned air from the inner sur-
face of the discharge port so as to separate it
from the opening edge of the discharge port, and
thereby room air is led into the discharge port
through the opening edge thereof.

The indoor unit (1) according to of claim 1, wherein
a cross-sectional shape of the discharge port (4) is
arectangular shape when seen in a flow direction of
the conditioned air, and

the protruding portion (15) is protruded from the inner
surface of the discharge port which intersects a lon-
gitudinal direction of the rectangular shape of the
discharge port.

Theindoor unit (1) according to of claim 1 or 2, where-
in a height of the protruding portion (15) from the
inner surface of the discharge port (4) is 2 mmto 15
mm.

The indoor unit (1) according to any one of claims 1
to 3, wherein the protruding portion (15) includes a
parallel surface (16) parallel to the inner surface of
the discharge port (4), a downstream side surface
(18) positioned between a downstream side end of
the parallel surface and the inner surface of the dis-
charge port, and an upstream side surface (17) po-
sitioned between an upstream side end of the par-
allel surface and the inner surface of the discharge
port, and

the upstream side surface is inclined with respect to
the inner surface of the discharge port toward a
downstream side of the conditioned air as close to
a top of the protruding portion.
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