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(54) CEILING-EMBEDDED AIR CONDITIONER

(57)  An object of the present invention is to provide
a ceiling cassette air conditioner with which design de-
terioration due to wind direction vanes during operation
is reduced. The ceiling cassette air conditioner 1 of this
invention includes a main body 2 arranged in a ceiling
and having a rectangular cross-section opening opens
on a room side, a blower fan 5 blowing air taken in from
an air inlet 12 to a discharge outlet 13 in the main body

2, a heat exchanger 6 arranged in the main body 2 and
downstream of the blower fan 5 and exchanging heat
with the air taken in from the air inlet 12, a decorative
panel 8 covering the opening to be flush with a ceiling
surface, and wind direction vanes 14 arranged in the dis-
charge outlet 13 for adjusting blowing directions. The
wind direction vanes 14 are arranged behind the deco-
rative panel 8.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a ceiling cas-
sette air conditioner having good design properties.

BACKGROUND ART

[0002] Conventionally, there is a ceiling cassette air
conditioner that takes in air from a room, and supplies
conditioned air into the room. This ceiling cassette air
conditioner has four wind direction vanes to adjust blow-
ing directions. The blowing directions toward the room
are adjusted by adjusting angles of these wind direction
vanes. Further, in this ceiling cassette air conditioner,
four wind direction vanes and a decorative panel are flush
with a ceiling surface when the ceiling cassette air con-
ditioner is out of operation in order to improve design
properties.

CITATION LIST
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2012-107864

SUMMARY OF INVENTION
Technical Problem

[0004] However, in operation, each of the four wind
direction vanes is fixed at a predetermined angle or is
moving to adjust the blowing direction. Therefore, the
wind direction vanes which are fixed at predetermined
angles or moving are recognized by a user visually. As
a result, the design properties are deteriorated.

[0005] The presentinvention is made in order to solve
the above-mentioned problem, and it is therefore an ob-
ject of the present invention to provide a ceiling cassette
air conditioner with which deterioration in design proper-
ties during operation due to wind direction vanes is re-
duced.

Solution to Problem

[0006] A ceiling cassette air conditioner according to
the present invention includes: a main body arranged in
a ceiling and having a rectangular cross-section opening
on a room side of the main body; a blower fan arranged
in the main body, and configured to blow air taken in from
an air inlet of the main body to a discharge outlet of the
main body; a heat exchanger arranged in the main body
and downstream of the blower fan, and configured to
exchange heat with the air taken in from the air inlet; a
decorative panel covering the opening, and arranged to
be flush with a ceiling surface; and a wind direction vane
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arranged in the discharge outlet, and configured to adjust
a blowing direction. The wind direction vane is arranged
behind the decorative panel.

Advantageous Effects of Invention

[0007] Inthe ceiling cassette air conditioner according
to the present invention, because the wind direction
vanes in the discharge outlet are arranged behind the
decorative panel, a user in a room cannot visually rec-
ognize the wind direction vanes. Therefore, even when
the ceiling cassette air conditioner is in operation and
each of four wind direction vanes is fixed at a predeter-
mined angle or moving, a user cannot visually recognize
the wind direction vanes, and as a result, an effect of
avoiding deterioration of design properties can be
achieved.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

Fig. 1 is a cross-sectional side view of a ceiling cas-
sette air conditioner according to Embodiment 1
when the ceiling cassette air conditioner is out of
operation;

Fig. 2 is an exterior perspective view of the ceiling
cassette air conditioner according to Embodiment 1
when the ceiling cassette air conditioner is out of
operation;

Fig. 3 is a cross-sectional side view of the ceiling
cassette air conditioner according to Embodiment 1
when the ceiling cassette air conditioner is in oper-
ation;

Figs. 4A to 4C are diagrams for illustrating a rela-
tionship between a blowing amount and an arrange-
ment of a decorative panel in the ceiling cassette air
conditioner according to Embodiment 1;

Fig. 5 is a cross-sectional side view of a ceiling cas-
sette air conditioner according to Embodiment 2
when the ceiling cassette air conditioner is out of
operation;

Fig. 6 is an exterior plan view of the ceiling cassette
air conditioner according to Embodiment 2 viewed
from a room side when the ceiling cassette air con-
ditioner is out of operation; and

Fig. 7 is a cross-sectional side view of the ceiling
cassette air conditioner according to Embodiment 2
when the ceiling cassette air conditioner is in oper-
ation.

DESCRIPTION OF EMBODIMENTS
Embodiment 1
[0009] With reference to Figs. 1 to 4, a configurations

of a ceiling cassette air conditioner according to Embod-
iment 1 of the present invention will be explained. Fig. 1
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is a cross-sectional side view of a ceiling cassette air
conditioner according to Embodiment 1 when the ceiling
cassette air conditioner is out of operation. Fig. 2 is an
exterior perspective view of the ceiling cassette air con-
ditioner according to Embodiment 1 when the ceiling cas-
sette air conditioner is out of operation. Fig. 3 is a cross-
sectional side view of the ceiling cassette air conditioner
according to Embodiment 1 when the ceiling cassette air
conditioner is in operation. Figs. 4A to 4C are diagrams
forillustrating a relationship between the blowing amount
and an arrangement of a decorative panel in the ceiling
cassette air conditioner according to Embodiment 1.

[0010] As shown in Fig. 1, a ceiling cassette air condi-
tioner 1 includes: a main body 2 arranged in a ceiling and
having a rectangular cross-section opening on a room
side thereof; and an exterior case 4 arranged on a room
side of the main body 2 and exposed on a ceiling surface
3. Further, in the main body 2 of the ceiling cassette air
conditioner 1, a blower fan 5 that blows air taken in from
an air inlet 12 (it will be described later) of the main body
2 to a discharge outlet 13 (it will be described later) of
the main body 2, a heat exchanger 6 that is arranged
downstream of the blower fan 5 and that exchanges heat
with the air taken in from the air inlet 12, and a dust col-
lection filter 7 that removes dust from the air taken in into
the main body 2 are provided. Further, the ceiling cas-
sette air conditioner 1 includes a decorative panel 8 that
is arranged to be flush with the ceiling surface 3 and that
covers the opening of the main body 2. The decorative
panel 8 is raised and lowered with a lifting device 9 in
response to operating conditions of the blower fan 5.

[0011] As shown in Fig. 2, the main body 2 has a rec-
tangular parallelepiped box shape, and is arranged in the
ceiling in such a way that the room side thereof is open.
The exterior case 4 is attached to the main body 2 to
surround the periphery of the opening of the main body
2 as viewed from the room side. That is, the exterior case
4 has a rectangular frame shape, which is a shape of a
plate from which a central portion is removed. Further-
more, the exterior case 4 is attached to the ceiling so as
to be flush with the ceiling surface 3. Of course, the ex-
terior case 4 may not necessarily be completely flush
with the ceiling surface, as long as the exterior case 4
appears to be flush with the ceiling surface at a glance.
[0012] Asshownin Fig. 1, the blower fan 5 is provided
at a central portion of a bottom part of the main body 2
that has a box shape. When the blower fan 5 rotates, the
air in the room is taken in from the air inlet 12 and is
discharged from the discharge outlet 13. The heat ex-
changer 6 is arranged between the blower fan 5 and the
discharge outlet 13, and exchanges heat with the air tak-
en in from the air inlet 12 by an operation of the blower
fan 5. The dust collection filter 7 is arranged behind the
decorative panel 8 as viewed from the room side, be-
tween the air inlet 12 and the blower fan 5, and plays a
role of removing the dust contained in the air taken in
from the air inlet 12 by the operation of the blower fan 5.
[0013] As shown in Fig. 1 and Fig. 2, the decorative
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panel 8 is provided to fill a central portion of the exterior
case 4 that has a rectangular frame shape, and is pro-
vided to cover the opening of the main body 2. The dec-
orative panel 8 includes a peripheral panel 10 having a
rectangular frame shape, and a central panel 11 having
arectangular plate shape so as to fill a central portion of
the peripheral panel 10. The central panel 11 covers the
air inlet 12, and the peripheral panel 10 covers the air
inlet 12 and the discharge outlet 13. Thatis, the peripheral
panel 10 having a rectangular frame shape is arranged
inside the exterior case 4 having a rectangular frame
shape, and the central panel 11 having a rectangular
plate shape is arranged inside the peripheral panel 10.
The exterior case 4, the peripheral panel 10, and the
central panel 11 form a single plate shape, and they are
arranged so as to be flush with the ceiling surface 3 as
viewed from the room side. Of course, the exterior case
4, the peripheral panel 10, and the central panel 11 may
not necessarily be completely flush with the ceiling sur-
face 3 as long as they appear to be flush with the ceiling
surface at a glance.

[0014] Next, with reference to Fig. 3, arrangement of
wind direction vanes 14 will be explained. Note that ar-
rows in Fig. 3 indicate air flow, namely air passages.
[0015] As shown in Fig. 3, the lifting device 9 of the
ceiling cassette air conditioner 1 according to Embodi-
ment 1 raises and lowers the decorative panel 8, and in
particular, the peripheral panel 10 of the decorative pan-
el. When the ceiling cassette air conditioner 1 starts its
operation, rotation of the blower fan 5 starts. In parallel,
the lifting device 9 moves the peripheral panel 10 toward
the room side. Thereby, air conditioning in the room is
started.

[0016] When the lifting device 9 moves the peripheral
panel 10 toward the room side, a gap is formed between
the peripheral panel 10 and the central panel 11. This
gap functions as the air inlet 12 of the ceiling cassette air
conditioner 1. Similarly, when the peripheral panel 10 is
moved toward the room side, a gap is formed between
the peripheral panel 10 and the exterior case 4. This gap
functions as the discharge outlet 13 of the ceiling cassette
air conditioner 1. That is, when the ceiling cassette air
conditioner 1 is out of operation, the exterior case 4, the
peripheral panel 10, and the central panel 11 are flush
with the ceiling surface 3 and are arranged in such a way
that gaps are not formed as shown in Fig. 1. Thus, neither
the air inlet 12 nor the discharge outlet 13 is formed. On
the other hand, the peripheral panel 10 is moved toward
the room side during operation, and as a result, the air
inlet 12 and the discharge outlet 13 are formed. That is,
one air inlet 12 having a rectangular frame shape is
formed, and one discharge outlet 13 having a rectangular
frame shape is also formed.

[0017] When the ceiling cassette air conditioner 1
starts its operation, the air in the room is taken in into the
main body 2 via the air inlet 12. Then, the air taken in
into the main body 2 is conditioned as sequentially pass-
ing through the dust collection filter 7, the blower fan 5,
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and the heat exchanger 6. After that, the air is discharged
from the discharge outlet 13 into the room.

[0018] As shown in Fig. 3, in the ceiling cassette air
conditioner 1, the wind direction vanes 14 are further pro-
vided on an inner wall surface side of the discharge outlet
13. By adjusting the angles of the wind direction vanes
14, the blowing directions of the air toward the room can
be adjusted. Moreover, the wind direction vanes 14 are
arranged behind the decorative panel 8, and in particular,
behind the peripheral panel 10. Furthermore, an end por-
tions of the wind direction vanes 14 are arranged inside
an end portion of the decorative panel 8, and in particular,
inside an end portion of the peripheral panel 10.

[0019] Asshown inFig. 1and Fig. 3, the wind direction
vanes 14 are arranged behind the decorative panel 8,
and in particular, behind the peripheral panel 10, when
the ceiling cassette air conditioner 1 is in operation as
well as wheniitis out of operation. Thus, the users cannot
visually recognize the wind direction vanes 14.

[0020] Further, a moving amount, that is, a lowering
amount of the peripheral panel 10 toward the room side
by the lifting device 9 may be changed depending on the
blowing directions of the air toward the room. As shown
in Figs. 4A to 4C, for example, Fig. 4A illustrates a case
in which the air is blown along the ceiling, Fig. 4C illus-
trates a case in which the air is blown in such a way that
a person in the room can feel airflow, and Fig. 4B illus-
trates an intermediate case between the case shown in
Fig. 4A and the case shown in Fig. 4C. In the case shown
in Fig. 4A, since the wind direction vanes 14 become
approximately parallel to the ceiling surface 3, it is not
necessary to provide a wide movable area for the wind
direction vanes 14. Thus, the lowering amount of the pe-
ripheral panel 10 by the lifting device 9 can be small. On
the other hand, in the case shown in Fig. 4C, itis neces-
sary to provide a wider movable area for the wind direc-
tion vanes 14 in order to direct the outer end portions of
the wind direction vanes 14 toward a residential area of
the room. Thus, the lowering amount of the peripheral
panel 10 by the lifting device 9 should be large. When
the lowering amount of the peripheral panel 10 is small,
it appears to be flatter as viewed from the room side and
has good design properties. Thus, if the lowering amount
of the peripheral panel is the same for both the case of
blowing the air along the ceiling and the case of blowing
the air in such a way that a person in the room can feel
the airflow, the design properties are deteriorated. Ac-
cordingly, it is possible to improve the design properties
by adjusting the lowering amount of the peripheral panel
10 depending on the blowing directions.

[0021] As other variations, the lowering amount of the
peripheral panel 10 by the lifting device 9 may be
changed depending on a blowing amount of the air sup-
plied into the room. For example, Fig. 4A illustrates a
case in which the blowing amount corresponds to "small",
Fig. 4B illustrates a case in which the blowing amount
corresponds to "middle", and Fig. 4C illustrates a case
in which the blowing amount corresponds to "large". In
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the case shown in Fig. 4A, since the blowing amount into
the room is small, the size of the discharge outlet 13 can
be small. Thus, the lowering amount of the peripheral
panel 10 by the lifting device 9 can be small. On the other
hand, in the case shown in Fig. 4C, since the blowing
amount into the room is large, the size of the discharge
outlet 13 should be larger. Thus, the lowering amount of
the peripheral panel 10 by the lifting device 9 should be
larger. If the lowering amount of the peripheral panel is
the same for both the case in which the blowing amount
is "small" and the case in which the blowing amount cor-
responds to "large", the design properties are deteriorat-
ed. Accordingly, itis possible to improve the design prop-
erties by adjusting the lowering amount of the peripheral
panel depending on the blowing amount.

[0022] In the ceiling cassette air conditioner according
to Embodiment 1, since the wind direction vanes in the
discharge outlet are arranged behind the decorative pan-
el, the wind direction vanes cannot be recognized by a
user visually. Therefore, even though four wind direction
vanes are fixed at predetermined directions or are mov-
ing respectively during an operation, they are not visually
recognized by a user. As a result, an effect proper to the
present invention of avoiding deterioration of design
properties can be achieved.

Embodiment 2

[0023] InEmbodiment 1,the central panel of the ceiling
cassette air conditioner is a plate having a rectangular
shape, the peripheral panel and the central panel are
provided separately, and they are separated from each
other during operation. On the other hand, a central panel
of a ceiling cassette air conditioner according to Embod-
iment 2 has a rectangular shape with a grating structure,
and the peripheral panel and the central panel are formed
as an integrated member.

[0024] With reference to Figs. 5 to 7, the ceiling cas-
sette air conditioner according to Embodiment 2 will be
explained. Fig. 5 is a cross-sectional side view of a ceiling
cassette air conditioner according to Embodiment2 when
the ceiling cassette air conditioner is out of operation.
Fig. 6 is an exterior plan view of the ceiling cassette air
conditioner according to Embodiment 2 viewed from a
room side when the ceiling cassette air conditioner is out
of operation. Fig. 7 is a cross-sectional side view of the
ceiling cassette air conditioner according to Embodiment
2 when the ceiling cassette air conditioner is in operation.
In this Embodiment 2, differences from Embodiment 1
will be explained in detail, and the same configurations
and the same effects as those of Embodiment 1 will be
omitted from the explanation. Moreover, the same refer-
ence numerals are given to the same configurations as
Embodiment 1.

[0025] AsshowninFig.5andFig. 6, adecorative panel
17 according to Embodiment 2 is provided so as to fill
the central portion of the exterior case 4 that has a rec-
tangular frame shape, and is provided so as to cover the
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opening of the main body 2. The decorative panel 17
includes a peripheral panel 16 having arectangular frame
shape, and a central panel 15 having a rectangular shape
with a grating structure so as to fill a central portion of
the peripheral panel 16, which are formed as an integrat-
ed member. The central panel 15 covers an air inlet 18,
and the peripheral panel 16 covers a discharge outlet.
That is, the peripheral panel 16 having a rectangular
frame shape is arranged inside the exterior case 4 having
arectangular frame shape, and the central panel 15 hav-
ing a rectangular shape with the grating structure is ar-
ranged inside the peripheral panel 16. The exterior case
4, the peripheral panel 16, and the central panel 15 form
a single plate shape, and they are arranged so as to be
flush with the ceiling surface 3 as viewed from the room
side. Of course, the exterior case 4, the peripheral panel
16, and the central panel 15 may not necessarily be com-
pletely flush with the ceiling surface 3 as long as they
appear to be flush with the ceiling surface at a glance.
[0026] As shown in Fig. 7, the lifting device 9 of the
ceiling cassette air conditioner 1 according to Embodi-
ment 2 raises and lowers the decorative panel 17, that
is, the peripheral panel 16 and the central panel 15 inte-
grally. When the ceiling cassette air conditioner 1 starts
its operation, the rotation of the blower fan 5 starts. In
parallel, the lifting device 9 moves the decorative panel
17 toward the room side. Thereby, air conditioning in the
room is started.

[0027] When the lifting device 9 moves the decorative
panel 17 toward the room side, a gap is formed between
the peripheral panel 16 and the exterior case 4. This gap
functions as the discharge outlet 13 of the ceiling cassette
air conditioner 1. That is, when the ceiling cassette air
conditioner 1 is out of operation, the exterior case 4, the
peripheral panel 16, and the central panel 15 are flush
with the ceiling surface 3 and are arranged in such a way
that a gap is not formed as shown in Fig. 5, and thus, the
discharge outlet 13 is not formed. When the decorative
panel 17 is moved toward the room side during operation,
the discharge outlet 13 is formed. On the other hand,
since the central panel 15 has the grating structure, gaps
in the grating structure function as the air inlet 18.
[0028] When the ceiling cassette air conditioner 1
starts its operation, the air in the room is taken in into the
main body 2 via the air inlet 18. Then, the air taken in
into the main body 2 is conditioned as sequentially pass-
ing through the dust collection filter 7, the blower fan 5,
and the heat exchanger 6. After that, the air is discharged
from the discharge outlet 13 into the room.

[0029] As described above, in the ceiling cassette air
conditioner according to Embodiment 2, the peripheral
panel and the central panel are integrally moved during
operation. Thus, a step is not formed between the pe-
ripheral panel and the central panel. Therefore, in addi-
tion to the effects according to Embodiment 1, an effect
of further improving the design properties is achieved.
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REFERENCE SIGNS LIST

[0030] 1: ceiling cassette air conditioner, 2: main body,
3: ceiling surface, 4: exterior case, 5: blower fan, 6: heat
exchanger, 7: dust collection filter, 8: decorative panel,
9: lifting device, 10: peripheral panel, 11: central panel,
12: airinlet, 13: discharge outlet, 14: wind direction vane,
15: central panel, 16: peripheral panel, 17: decorative
panel, 18: air inlet.

Claims
1. A ceiling cassette air conditioner comprising:

a main body arranged in a ceiling and having a
rectangular cross-section opening on a room
side of the main body;

a blower fan arranged in the main body, and
configured to blow air taken in from an air inlet
of the main body to a discharge outlet of the
main body;

aheatexchanger arranged in the main body and
downstream of the blower fan, and configured
to exchange heat with the air taken in from the
air inlet;

a decorative panel covering the opening, and
arranged to be flush with a ceiling surface; and
a wind direction vane arranged in the discharge
outlet, and configured to adjust a blowing direc-
tion,

wherein the wind direction vane is arranged be-
hind the decorative panel.

2. The ceiling cassette air conditioner according to
claim 1, further comprising a lifting device to raise
and lower the decorative panel,
wherein the lifting device lowers the decorative panel
when the blower fan is operated.

3. The ceiling cassette air conditioner according to
claim 2, wherein the lifting device controls a lowering
amount of the decorative panel depending on a ro-
tation frequency of the blower fan.

4. The ceiling cassette air conditioner according to any
one of claims 1 to 3, wherein the decorative panel
comprises:

a peripheral panel having a rectangular frame
shape; and

a central panel having a rectangular shape and
arranged to fill a central portion of the peripheral
panel.

5. The ceiling cassette air conditioner according to
claim 4, further comprising a lifting device to raise
and lower the peripheral panel,
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wherein the lifting device lowers the peripheral panel
when the blower fan is operated.

The ceiling cassette air conditioner according to
claim 5, wherein the air inlet and the discharge outlet
are formed by lowering the peripheral panel with the
lifting device.

The ceiling cassette air conditioner according to
claim 5 or 6, wherein the lifting device controls a low-
ering amount of the peripheral panel depending on
the blowing direction.

The ceiling cassette air conditioner according to
claim 5 or 6, wherein the lifting device controls a low-
ering amount of the peripheral panel depending on
rotation frequency of the blower fan.

The ceiling cassette air conditioner according to any
one of claims 4 to 8, wherein the central panel has
a grating structure.

The ceiling cassette air conditioner according to
claim 9, wherein the central panel and the peripheral
panel are raised and lowered integrally.
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