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(54) Air conditioner

(57) In an air conditioner, for preventing blown air
from directly rushing to a position below the air condition-
er and suppressing a ceiling surface (32) from being
smudged due to a Coanda effect, in order to provide a
simple structure of a wind direction control louver (42)
provided in a air outlet (41), there is provided an air con-
ditioner including: an air conditioner body (1); a panel (6)
which is provided in the body; an air inlet (3) which is
provided at about a center of the panel; an air outlet (4)
which is provided in the periphery of the air inlet and
blows air into a room; and a wind direction control louver
(2) which is provided in the air outlet, wherein one end
of the louver (2) is provided in the panel (6) on the side
of the air inlet so as to be rotatable through a shaft (5),
and the other end thereof is formed as an opening edge,
and wherein the opening edge exists on more outer side
than a portion where blown air descending from the out-
ermost side of the air outlet (4) contacts with the louver
(2) when the louver (2) is opened at a maximum louver
opening degree θmax.
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Description

Field of The Invention

�[0001] The present invention relates to an air condi-
tioner in which an indoor unit is disposed in a ceiling, and
particularly, to a structure of a wind direction control lou-
ver.

Description of Related Art

�[0002] In general, in an in-�the-�ceiling type air condi-
tioner, an air conditioner body is accommodated inside
a ceiling, and a panel portion, which is provided with an
air inlet for sucking air from the room and an air outlet for
blowing a cold or warm wind set to an adjusted temper-
ature, is installed in a ceiling surface so as to be exposed
thereto. The air conditioner body provided inside the ceil-
ing accommodates components such as a box having
control electric components therein, a heat exchanger
for adjusting an air temperature, a fan, and a driving motor
for circulating the air in the room. Meanwhile, the panel
portion accommodates a wind direction control plate for
adjusting a blowing angle of the cold or warm wind set
to an adjusted temperature and a driving device thereof
or the like.
�[0003] As a known technology in a structure of a wind
direction control plate, for example, JP- �A-�2007-322114
discloses a structure in which one edge of the wind di-
rection control plate in the longitudinal direction (a direc-
tion of a shaft of the wind direction control plate) is formed
in a linear shape and the other edge thereof is formed in
a shape in which the curve degree of the center portion
is lower than those of both side portions. According to
this structure, the wind directions of the blown air-�condi-
tioning air are the same and the wind speed distribution
is substantially uniform. Accordingly, it is possible to pre-
vent a Coanda effect in which the stream direction chang-
es along an object disposed in a stream of the air. As a
result, it is possible to prevent the air stream from directly
blowing to the ceiling surface and to suppress the ceiling
surface from being smudged.
�[0004] In addition, as a known technology for prevent-
ing the air stream sent out from the air conditioner from
directly contacting with a human body while suppressing
the smudging of the ceiling surface, for example, JP-�A-
2006-336961 discloses a technology based on a struc-
ture related to a wind direction control plate and an indoor
air outlet. According to this technology, there are provid-
ed a wind direction deflection plate which deflects the
blown air stream in the vertical direction, a first air outlet
of a panel, and a second air outlet which blows a wind
along a surface of the ceiling. By the operation of closing
the wind direction deflection plate, the wind is blown from
the second air outlet along the surface of the ceiling.
�[0005] However, in the technology disclosed in JP-�A-
2007-322114, a length of the air-�conditioning air in the
stream direction perpendicular to the longitudinal direc-

tion of the wind direction control plate is not sufficient,
and an air passageway is formed so as to blow the air-
conditioning air from the inside and the outside of the
wind direction control plate. In this technology, a coun-
termeasure for preventing the cold or warm wind from
directly contacting with a human body located below the
air conditioner is not sufficiently considered.
�[0006] Further, in the technology disclosed in JP-�A-
2006-336961, upon selecting an air stream along the ceil-
ing surface when the temperature and humidity in the air-
conditioning space are stable and the cooling load is re-
duced, the outer peripheral portion of the panel is moved
in the vertical direction. At this time, since it is necessary
to change the direction of the air outlet for moving down
the outer peripheral portion of the panel, the air condi-
tioner is required to have a complicated structure and
has to perform a complicated operation. In this technol-
ogy, a countermeasure for performing the operation with
a simpler structure is not sufficiently considered.

Brief Summary of The Invention

�[0007] An object of the invention is to provide an air
conditioner capable of preventing blown air from directly
blowing to a position below an air conditioner and sup-
pressing a ceiling surface from being smudged due to a
Coanda effect by a simple structure of a wind direction
control louver provided in an air outlet.
�[0008] In order to achieve the above- �described object,
the invention adopts the following configuration.
�[0009] According to an aspect of the invention, there
is provided an in-�the-�ceiling type air conditioner including:
an air conditioner body which is disposed in a ceiling; a
panel which is provided on a bottom surface of the body;
a air inlet which is provided at about the center of the
panel and sucks air from a room into the body; an air
outlet which is provided in the periphery of the air inlet
and blows air into a room; and, a wind direction control
louver which is provided in the air outlet, wherein one
end of the louver is provided in the panel on a side of the
air inlet so as to be rotatable through a shaft, and the
other end thereof is formed as an opening edge, and
wherein the opening edge exists on the far outside of a
portion where blown air descending from the outermost
side of the air outlet contacts with the louver when the
louver is opened at a maximum louver opening degree
θmax.
�[0010] According to another aspect of the invention,
there is provided an in-�the-�ceiling type air conditioner in-
cluding: an air conditioner body which is disposed in a
ceiling; a panel which is provided on a bottom surface of
the body; an air inlet which is provided at about the center
of the panel and sucks air from a room into the body; an
air outlet which is provided in the periphery of the air inlet
and blows air into a room; and, a wind direction control
louver which is provided in the air outlet, wherein one
end of the louver is provided in the panel on the side of
the air inlet so as to be rotatable through a shaft, and the
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other end thereof is formed as an opening edge, and
wherein a relationship between a length L1 of the air out-
let in a direction perpendicular to the shaft and a length
L2 of the louver in a direction perpendicular to the shaft
is L2>L1, and a ratio L2/L1 is 1.4 to 1.8.
�[0011] According to still another aspect of the inven-
tion, there is provided an in- �the-�ceiling type air condition-
er including: an air conditioner body which is disposed in
a ceiling; a panel which is provided on a bottom surface
of the body; an air inlet which is provided at about the
center of the panel and sucks air from a room into the
body; an air outlet which is provided in the periphery of
the air inlet and blows air into a room; and, a louver for
wind direction control which is provided in the air outlet,
wherein the louver is formed in a cantilever structure in
which one end of the louver is provided in the panel on
the side of the air inlet so as to be rotatable through a
shaft and the other end thereof is formed as an opening
end, and wherein the louver has a slope shape, in which
a protruding portion is provided at about the center in a
transverse direction which is a direction of the shaft and
is lowered in the transverse direction, and distributes a
blow air stream descending via the air outlet in the trans-
verse direction.
�[0012] In the in-�the-�ceiling type air conditioner, the lou-
ver may include a louver body and a thermal insulator
which is fitted onto the louver body; and the louver body
may be provided with a rib having a height forming the
protruding portion at about the center in the transverse
direction of the louver body and with ribs intermittently
formed so as to be lowered toward the ends of the louver
body in the transverse direction. In the in-�the-�ceiling type
air conditioner, the left and right ends of the louver body
may be respectively provided with stoppers to which the
thermal insulator is fitted, and the thermal insulator may
be detachably fitted onto the louver body via a gap be-
tween the louver body and the stoppers.
�[0013] In the in-�the-�ceiling type air conditioner, one end
of the shaft provided in the one end of the louver may be
connected to a motor, and the other end of the shaft may
be provided with a spring which urges the louver in a
direction in which the louver is closed. The louver may
be formed in a slope shape, in which a protruding portion
is formed at about the center in the transverse direction
which is the axial direction of the shaft, and which is low-
ered in the transverse direction, so as to distribute a
blown air stream descending via the air outlet in the trans-
verse direction.
�[0014] According to the invention, one end of the louver
provided in the air outlet is provided in the panel on the
side of the air inlet so as to be rotatable through a shaft,
and the other end thereof is formed as an opening end.
In addition, the length L2 of the louver in the width direc-
tion (a direction perpendicular to the shaft of the louver)
is specified. Accordingly, it is possible to suppress the
air-�conditioning air from being blown to a position below
the air conditioner.
�[0015] In addition, since it is possible to ensure a dis-

tance in which the height position of the opening end of
the louver is distant from the ceiling surface at a minimum
blowing angle of the louver by increasing the length of
the louver in the width direction, it is possible to suppress
the ceiling surface from being smudged due to the Coan-
da effect with a simple structure.

Brief Description of Several Views of Drawing

�[0016]

Fig. 1 is a diagram showing a configuration of a lou-
ver for wind direction control at an air outlet of an air
conditioner according to the embodiment of the in-
vention.
Fig. 2 is a diagram showing a configuration of the
louver for wind direction control having a thermal in-
sulator according to the embodiment.
Fig. 3 is a diagram showing a general configuration
of an in-�the-�ceiling type air conditioner according to
the embodiment.
Fig. 4 is a diagram showing a structure of a louver
body for wind direction control according to the em-
bodiment.

Detailed Description of The Invention

�[0017] An in-�the-�ceiling type air conditioner according
to the embodiment of the invention will be described be-
low in detail with reference to Figs. 1 to 4. Fig. 1 is a
diagram showing a configuration of a louver for wind di-
rection control of an air outlet of an air conditioner ac-
cording to the embodiment of the invention. Fig. 2 is a
diagram showing a configuration of the louver for wind
direction control having a thermal insulator according to
the embodiment. Fig. 3 is a diagram showing a general
configuration of an in-�the-�ceiling type air conditioner ac-
cording to the embodiment. Fig. 4 is a diagram showing
a structure of a louver body for wind direction control
according to the embodiment.
�[0018] First, the general configuration of the air condi-
tioner according to the embodiment of the invention will
be schematically described with reference to Fig. 3. The
reference numeral 31 denotes a beam of a building. The
reference numeral 32 denotes a ceiling board. The ref-
erence numeral 33 denotes a body of the air conditioner
which is provided between the beam 31 and the ceiling
board 32. The reference numeral 34 denotes an anchor
bolt fixed to the beam. The reference numeral 35 denotes
a panel which shields an opening of the ceiling board 32
and a lower opening end of the body 33 of the air condi-
tioner.
�[0019] An air inlet 37 having a filter 36 is provided at
the center of the panel 35. An air outlet 41 having louvers
for wind direction control (wind direction plates) 42 ar-
ranged in four directions in the periphery of the air inlet
is provided. A fan motor 38, a fan 39, and a heat exchang-
er 40 are installed in the passageway connecting the air
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inlet 37 to the air outlet 41. The air sucked from the room
to the fan 39 via the air inlet 37 is subjected to a heat
exchange operation using the heat exchanger 40, and is
sent from the air outlet 41 into a room via the louvers for
wind direction control (wind direction plates) 42.
�[0020] In Figs. 1 and 2, the air conditioner according
to the embodiment includes an air conditioner body 1
(hereinafter, referred to as a body) which is embedded
in a ceiling; a panel 6 which is provided on a bottom sur-
face of the body 1; an air inlet 3 which is provided at about
the center of the panel 6 so as to suck the air from the
room into the body 1; air outlets 4 which are provided in
four peripheral edges of the air inlet 3 so as to blow air
to a room; louvers 2 for wind direction control (hereinafter,
referred to as louvers) which are provided in the air out-
lets; a shaft 5 which is provided in one rotary end of each
louver 2; a spring 7 which urges the shaft in a direction
in which the louver is closed; and a motor 10 which drives
the shaft 5.
�[0021] Here, in the air outlets 4 provided on the outside
of the four peripheral edges of the air inlet 3, the air outlets
are not provided at the corners where the four edges
intersect each other. Accordingly, in the case of the
known technology, the cold or warm wind does not reach
four positions of the room facing the four corners. On the
contrary, in the embodiment of the invention, the cold or
warm wind can reach the four positions of the room facing
the four corners by means of the structure of the louver
shown in Fig. 2, and the detail thereof will be described
later.
�[0022] The louver 2 is provided to be rotatable by the
means of the shaft 5 in a support portion of the panel 6
provided on the inside of the air outlet 4 (on the side close
to the air inlet 3) so as to prevent the cold or warm wind
generated by the body of the air conditioner from passing
into the room from the inside of the shaft 5 (the side close
to the air inlet 3), that is, the rear surface side of the
louver. In addition, the general air conditioner shown in
Fig. 3 includes a space which is provided on the inside
(the rear surface side) and the outside (the side close to
the outer periphery of the panel 35, that is, the pressure
surface side of the louver) of the louver 42 so as to allow
the cold or warm wind to pass therethrough. The louver
2 according to the embodiment is formed in a so- �called
cantilever structure through the shaft 5 at the support
portion of the panel 6. Due to this structure, in the louver
2, the louver length (in the example shown in Fig. 1, a
length from the left end of the louver 2 to the right end
thereof or a length of the louver 2 in a direction perpen-
dicular to the shaft 5) from the inside of the air outlet 4
to the outside thereof is formed to be larger than that
shown in Fig. 3.
�[0023] In addition, the another reason why the length
of the louver 2 is formed to be long is to blow the cold or
warm wind into the room at a predetermined flow rate at
which flow rate the cold or warm wind descending along
the body 1 collides with the louver 2 and further flows
along the louver shape when an opening degree of the

louver 2 is maximum (an angle of 35° to 55° relative to
the horizontal position of the ceiling board and desirably
an angle of 40° to 50° relative thereto) (in the example
shown in Fig. 1, the lowermost two-�dot dashed line), and
to prevent the cold or warm wind from flowing in a direc-
tion right below the air outlet 4. When the stream of the
cold or warm wind flowing in a direction right below the
air outlet 4 is directly guided to the air inlet 3 so as to
enter therein, a short circuit is formed. For this reason,
in order to prevent the short circuit, the length of the louver
2 is formed to be long. In addition, when the blown air
flows in a direction right below the air outlet 4, the cold
or warm wind directly blows to a human body located at
the position where the blown air flows, and hence the
cold or warm wind has a bad influence on the human
body. For this reason, in order to prevent the bad influ-
ence, the length of the louver 2 is formed to be long.
�[0024] Referring to Fig. 1, a length L1 is a length of the
air outlet 4 in a direction perpendicular to the shaft 5, and
a length L2 is a length of the louver 2 in the direction
perpendicular to the shaft 5. The louver 2 rotates about
the shaft 5 serving as a support point, and the other end
thereof is adapted to be opened to a position of the max-
imum louver angle θmax (for example, the louver opening
degree at the lowermost level shown in Fig. 1) from a
position where the air outlet is closed (a position horizon-
tal to the ceiling surface). That is, during the operation of
the air conditioner, the other end thereof is adapted to
be rotatable between the minimum louver opening de-
gree θmin (for example, the louver opening degree at the
middle level shown in Fig. 1) and the maximum louver
opening degree θmax, thereby controlling the opening
degree. The minimum louver opening degree θmin is
formed to be equal to an opening degree capable of sup-
pressing the ceiling surface from being smudged due to
the Coanda effect caused by the blown air even when
the louver opening degree is the minimum louver opening
degree θmin. In detail, in the louver opening degree, the
θmin is set to the range of 15° to 35°, and is desirably
set to the range of 20° to 30°. The θmax is set to the
range of 30° to 55°, and is desirably set to the range of
40° to 50°.
�[0025] One of the characteristics of the embodiment
is the louver length in which the blown air descending
from the outermost side of the air outlet of the body 1
collides with the louver 2 having the maximum louver
opening degree θmax and further flows along the surface
of the louver 2. That is, as shown in Fig. 1, the length is
set so that the perpendicular line depicted by the one-
dot chain line from the outermost side of the air outlet of
the body 1 intersects the inside of the opening edge (front
end) of the louver 2 at the maximum louver opening de-
gree θmax depicted by the two-�dot chain line. The ex-
tending degree of the length of the louver 2 from the in-
tersection point is set to a dimension in which the short
circuit to the air inlet 3 is not formed and is desirably set
to a length in which the louver front end exists on the side
sufficiently outer than the outermost side of the air outlet

5 6 



EP 2 169 329 A2

5

5

10

15

20

25

30

35

40

45

50

55

(for example, the outside of the outer surface of the body
1) at the minimum louver opening degree θmin. Likewise,
when the louver length is set to be large, it is possible to
uniformly distribute the air blown from the air outlet to a
far position along the louver, and thus to suppress the
generation of the non-�uniform temperature. Particularly,
since it is possible to blow the air blown from the air outlet
to a far position in a substantially horizontal direction
along the louver at the minimum louver opening degree
θmin, it is possible to reliably prevent the cold or warm
wind from directly rushing to the human body located
below the air outlet, and thus to prevent the uncomfort-
able feeling caused by the exposure to the wind.
�[0026] In addition, it is desirable that the minimum lou-
ver opening degree θmin is set to an angle capable of
suppressing the ceiling surface from being smudged due
to the Coanda effect. Here, the smudging of the ceiling
surface due to the Coanda effect indicates a phenome-
non in which the air flowing out along the surface of the
louver 2 passes through a position close to the ceiling,
and a negative pressure is generated between the pass-
ing air and the ceiling so that a smudging component in
the air is adhered to the ceiling. Since the louver is formed
to be longer than the intersection point where the louver
intersects the perpendicular line depicted by the one-�dot
dashed line shown in Fig. 1 even in the case of the max-
imum louver opening degree θmax, a gap between the
ceiling surface and the opening edge of the louver 2 at
the θmin becomes large, thereby further exhibiting the
smudging suppression effect. In addition, the uppermost
level of the louver opening degree shown in Fig. 1 cor-
responds to the case where the louver 2 is closed when
the air conditioner is in a stop state. A concave portion
is formed in a portion of the panel located at about the
center between the outermost portion of the panel 6 and
the outermost side of the air outlet 4. By allowing the front
end of the louver to be located at the concave portion of
the panel 6 when the louver 2 is in a closed state, it is
possible to prevent the louver from protruding from the
panel. That is, when the louver is in a closed state, the
rear surface of the louver is substantially located at the
same level as that of the surface of the panel, and hence
the entire shape of the panel 6 smoothly changes. Ac-
cordingly, it is possible to improve the design of the panel.
�[0027] In other words, when the angle of the louver 2
is set to a predetermined angle relative to the horizontal
position of the ceiling surface, if the louver length in a
direction (width direction) perpendicular to the shaft is
short as in the known example (as compared with the
long louver according to the embodiment), the possibility
of the short circuit effect in which the blown air is guided
to the air inlet 3 increases. If the rotary angle is set to be
small in order to prevent the short circuit effect, the Coan-
da effect may be easily generated. On the contrary, in
the embodiment, since the louver length is set so that
the short circuit effect is not generated at the louver open-
ing degree (θmax) of the lowermost level shown in Fig.
1, a distance between the ceiling surface and the louver

opening edge at the louver opening degree (θmin) of the
middle level shown in Fig. 1 becomes large, and hence
the Coanda effect is hardly generated.
�[0028] In addition, as shown in Fig. 1, from the view-
point of the length L1 of the air outlet 4 (the length of the
air outlet 4 in the direction perpendicular to the shaft 5)
and the length L2 of the louver 2 (the length of the louver
2 in the direction perpendicular to the shaft 5), as the
detailed example of the dimensions (a detailed structure
example in which the above- �described short circuit effect
is not generated and the Coanda effect is hardly gener-
ated), the length L1 is 66.5 mm and the length L2 is 106
mm, where the ratio L2/L1 is 1.59. From the results of
various experiments, it is proved that the ratio L2/L1 of
1.6 is optimal and the ratio L2/L1 of 1.4 to 1.8 is satisfac-
tory.
�[0029] In the louver 2, when the motor shaft is rotated
by the control input signal applied to the motor 10, the
shaft 5 is rotated by the rotation of the motor shaft, thereby
adjusting the opening degree of the louver 2. The reason
why the rotary support point of the louver 2 is located at
the innermost side of the air outlet 4 and the cold or warm
wind does not pass through a position on the inside of
the rotary support point (on the side of the louver rear
surface) is to prevent the cold or warm wind from rushing
to the lower side of the air conditioner. It is not desirable
that the strong cold or warm wind directly rushes from
the air conditioner to a person located on the lower side
of the air conditioner, but it is desirable that the cold or
warm wind is indirectly sent to the person from the pe-
riphery thereof. In addition, when the cold or warm wind
is blown to the lower side of the air conditioner, the blown
cold or warm wind is directly guided to the air inlet 3,
which deteriorates the air- �conditioning effect. The inven-
tion prevents the deterioration in the air-�conditioning ef-
fect.
�[0030] In Figs. 2 and 4, the louver 2 includes a louver
body 12 and a thermal insulator 8 which is separably
mounted to the louver body 12. As shown in Fig. 4, in the
louver body 12, one end thereof is set to the shaft 5, and
the other end thereof (in the example shown in Fig. 4,
the lower end) is set to an opening end. The cold or warm
wind is guided from the opening end so as to enter the
room. In addition, the thermal insulator 8 is formed to be
spongiose, where the thermal insulation effect is exhib-
ited by bubbles provided inside the sponge and a resin
foam is an example of the material thereof, that is, the
thermal insulator 8 may be formed of a material which is
more or less deformable. The thermal insulator 8 formed
in a flat shape (rectangular cube shape) is provided in
the louver body 12 indicated in Fig. 4 so as to be fitted
to a gap between the louver body 12 and stoppers 9 (left
and right ends), and hence the thermal insulator 8 is in-
corporated into the louver body 12.
�[0031] Since the louver 2 according to the embodiment
is formed in a cantilever structure which is rotatable about
the shaft 5 and the blown air does not pass through a
position on the inside of the shaft (the side of the louver
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rear surface), when the cold wind used for a cooling op-
eration contacts with the louver rear surface (the side of
the louver close to the air conditioner body), droplets of
condensation may be formed on the louver surface (the
side of the louver close to the room). In order to prevent
the dew drops, the thermal insulator 8 is provided on the
front surface side (pressure surface side) of the louver 2.
�[0032] Fig. 2 shows an incorporated structure in which
the thermal insulator 8 is mounted to the louver body 12.
Since the left and right ends of the louver body 12 are
provided with the stoppers 9 to which the thermal insu-
lator 8 is fitted, it is possible to easily to mount the thermal
insulator 8 to the louver body 12 by fitting it even if not
using a bonding agent or a gluing agent, and thus to
facilitate the exchange operation of the thermal insulator
8.
�[0033] In Fig. 2 showing the entire structure of the lou-
ver, the stream of the cold or warm wind is depicted by
the arrow. The cold or warm wind descending from the
air conditioner body comes into contact with the louver
2 and the stream thereof changes. In the known louver,
the cold or warm wind flows in parallel to the length di-
rection of the louver. However, in the embodiment ac-
cording to the invention, the stream of the cold or warm
wind includes a cold or warm wind stream component (a
stream component in the length direction of the louver 2)
parallel to the length direction of the louver 2, and a cold
or warm wind stream component (a stream component
in the width direction of the louver 2) perpendicular to the
length direction and toward the motor 10 or the spring
11. The latter cold or warm wind stream component is
used as a stream in which the cold or warm wind reaches
the positions of the room facing the corners of the air
outlets 4 provided on the four peripheral edges of the air
inlet 3.
�[0034] In the embodiment, the cold or warm wind
stream includes the stream component in the width di-
rection of the louver 2 (in the transverse direction in the
example shown in Fig. 2, that is, the direction of the shaft
5) because of a shape in which the center of the thermal
insulator 8 in the louver width direction with which the
cold or warm wind directly collides protrudes and the pro-
truding portion is inclined along the left and right direc-
tions to be lowered. That is, as shown in Fig. 2, it is pos-
sible to obtain the advantage in which the stream of the
blown air is distributed in the transverse direction by
means of the protruding shape protruding the center of
the louver 2 and the slope shape lowering from the pro-
truding portion in the transverse direction so as to widen
the transverse blowing range in the horizontal direction.
�[0035] As the detailed example of forming the protrud-
ing shape of the center portion and the lowering slope
shape in the transverse direction of the louver 2, ribs 50
are intermittently formed upright on the louver body 12
in the width direction thereof, the height of the rib 50 at
the center of the louver body 12 in the width direction is
set to be the highest, and then the heights of the other
ribs 50 are gradually decreased toward the left and right

ends of the louver body 12. The thermal insulator 8
formed in a flat rectangular cube shape is fitted to the
louver body 12 having such the ribs 50, thereby forming
the louver 2. In the ribs 50, the heights of the ribs are
sequentially decreased toward the left and right ends of
the louver body, and hence the stream of the blown air
is guided to the left and right ends of the louver body. As
described above, since the heights of the ribs are grad-
ually decreased in the width direction, the ribs 50 are
used to blow the air in a direction facing four corners of
the air outlets 4. In addition, since the louver 2 is formed
in a cantilever structure and the louver length is in-
creased, the louver 2 may be vibrated by the blown air.
For this reason, the ribs 50 are used to reinforce the lou-
ver body 12 so as to prevent the vibration.
�[0036] In addition, the invention is not limited to a con-
figuration in which the ribs 50 having different heights are
provided in the louver body 12. For example, the louver
2 may be formed in such a manner that the thermal in-
sulator 8, having a shape in which the center portion pro-
trudes and the left and right positions thereof are sequen-
tially lowered in the width direction (the transverse direc-
tion), is fitted to the louver body 12 without the ribs 50.
Further, regardless of the existence of the thermal insu-
lator 8, the center portion of the structure of the louver 2
may protrude and the left and right positions thereof may
be sequentially lowered in the transverse direction.
�[0037] In the ribs 50 provided on the louver body 12,
the heights thereof are gradually decreased in a direction
from the center of the louver body to the left and right
ends thereof, and the heights thereof are gradually de-
creased in a direction from the shaft 5 to the opening
end. By means of the structure in which the heights of
the ribs are gradually decreased, it is possible to allow
the air blown from the air conditioner body to smoothly
flow to the room.
�[0038] The rotation force in the clockwise direction of
the louver 2 in Fig. 1 is increased by the wind pressure
of the cold or warm wind blown out from the air conditioner
body due to the extended length (the length from the
shaft to the opening end) of the louver 2. The spring 7
wound around the shaft 5 of the louver body 12 shown
in Fig. 2 is used to resist the rotation force. Although the
louver 2 is maintained to have a predetermined opening
degree by the motor 10, when the wind pressure of the
cold or warm wind is applied to the louver 2 so as to open
the louver at the portion applied with the wind pressure,
the opening force of the louver 2 is applied to the motor
10 and the opposite shaft 5. At this time, the spring 7 is
used to resist the opening force.
�[0039] In other words, during the operation of the air
conditioner, when the louver 2 is rotated from a down
blow mode to a horizontal blow mode (in a direction where
the louver is closed toward the body 1) about the shaft 5
serving as a support point, all the blown air is received
by the upper surface of the louver, and thus the force of
the blown air is applied thereto. At this time, since the
spring 7 is provided so as to assist the rotation torque, it
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is advantageous in that the rotation driving torque upon
closing the louver 2 is reduced. In addition, at the time
when the louver 2 is closed toward the body 1 so as to
be accommodated therein upon stopping the air condi-
tioner, it is possible to reliably maintain the closed state
by means of the force of the spring 7 acting in a direction
where the louver 2 is closed.
�[0040] Further, in the above- �described embodiment,
the air conditioner adopts a four-�direction indoor unit, but
the invention is not limited thereto. For example, the in-
vention may be applied to a two- �direction indoor unit or
the like.

Claims

1. An in-�the- �ceiling type air conditioner comprising:�

an air conditioner body (33) which is disposed
in a ceiling (32);
a panel (35) which is provided on a bottom sur-
face of said body (33);
an air inlet (37) which is provided at about a cent-
er of said panel (35) and sucks air from a room
into said body (33);
an air outlet (41) which is provided in a periphery
of said air inlet (37) and blows air to an inside of
the room; and
a wind direction control louver (42) which is pro-
vided in said air outlet (41),
wherein one end of said louver (42) is provided
in said panel (35) on a side of said air inlet (37)
so as to be rotatable through a shaft (5), and the
other end thereof is formed as an opening edge,
and
wherein said opening edge exists on a more out-
er position than a portion of said louver (42)
where blown air descending from an outermost
side of said air outlet (41) contacts with said lou-
ver (42) when said louver (42) is opened at a
maximum louver opening degree θmax.

2. An in-�the- �ceiling type air conditioner comprising:�

an air conditioner body (33) which is disposed
in a ceiling (32);
a panel (35) which is provided on a bottom sur-
face of said body (33);
an air inlet (37) which is provided at about a cent-
er of said panel (35) and sucks air from a room
into said body (33);
an air outlet (41) which is provided in a periphery
of said air inlet (37) and blows air to an inside of
the room; and
a wind direction control louver (42) which is pro-
vided in said air outlet (41),
wherein one end of said louver (42) is provided
in said panel (35) on a side of said air inlet (37)

so as to be rotatable through a shaft (5), and the
other end thereof is formed as an opening edge,
and
wherein a relationship between a length L1 of
said air outlet in a direction perpendicular to said
shaft (5) and a length L2 of said louver (42) in a
direction perpendicular to said shaft (5) is
L2>L1, and a ratio L2/L1 is in a range of 1.4 to
1.8.

3. The in-�the-�ceiling type air conditioner according to
claim 1 or 2,
wherein one end of said shaft (5) provided in the one
end of said louver (42) is connected to a motor (10),
and the other end of said shaft (5) is provided with
a spring (7) which urges said louver (42) in a direction
in which the louver (42) is closed.

4. The in-�the-�ceiling type air conditioner according to
any one of claims 1 to 3,
wherein said louver (42) has a protruding portion pro-
vided at about a center in the transverse direction
as a direction of said shaft (5) and a slope shape
which is lowered in the transverse direction, and dis-
tributes a blown air stream descending via said air
outlet (41) in the transverse direction.

5. An air conditioner comprising:�

a body (33);
a panel (35) which is provided on a lower surface
of said body (33) and includes an air inlet (37)
and an air outlet (41); and
a wind direction control louver (42) which is pro-
vided in the air outlet (41) of the panel (35) so
as to control a blow direction of blown air,
wherein one end of said louver (42) is rotatably
provided in said air outlet (41) on a side of said
air inlet (37) of said panel (35), and the other
end thereof is adapted to be opened to a maxi-
mum louver opening degree θmax from a posi-
tion where said air outlet (41) is blocked by said
louver (42),
wherein a front end of said louver (42) exists on
a more outer side than a portion where blown
air descending from an outermost side of said
air outlet (41) contacts with said louver (42)
when said louver (42) is opened at the maximum
louver opening degree θmax,
wherein said louver (42) is rotatable to have an
opening degree from a minimum louver opening
degree θmin to the maximum louver opening de-
gree θmax during an operation of said air con-
ditioner, and
wherein said minimum louver opening degree
θmin is set to an opening degree capable of sup-
pressing a ceiling surface (32) from being
smudged due to a Coanda effect caused by the
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blown air even at the minimum louver opening
degree θmin.

6. The air conditioner according to claim 5,
wherein said minimum louver opening degree θmin
is set so that an opening degree relative to a hori-
zontal line is in a range of 15° to 35°, and
wherein said maximum louver opening degree θmax
is set so that an opening degree relative to the hor-
izontal line is in a range of 35° to 55°.

7. The air conditioner according to claim 6,
wherein said minimum louver opening degree θmin
is set so that an opening degree relative to the hor-
izontal line is in a range of 20° to 30°, and
wherein said maximum louver opening degree θmax
is set so that an opening degree relative to the hor-
izontal line is in a range of 40° to 50°.

8. An air conditioner comprising:�

a body (33);
a panel (35) which is provided on a lower surface
of said body (33) and includes an air inlet (37)
and an air outlet (41); and
a wind direction control louver (42) which is pro-
vided in said air outlet (41) of said panel (35) so
as to control a blow direction of blown air,
wherein one end of said louver (42) is rotatably
provided in said air outlet (41) on a side of said
air inlet (37) of said panel (35), and the other
end thereof is adapted to be opened to a maxi-
mum louver opening degree θmax from a posi-
tion where said air outlet (41) is blocked by said
louver (42),
wherein by using a configuration in which a front
end of said louver (42) exists on more outer side
than a portion where blown air descending from
an outermost side of said air outlet (41) contacts
with said louver (42) when said louver (42) is
opened at the maximum louver opening degree
θmax, the front end of said louver (42) exists on
a sufficiently far outside of the outermost side of
said air outlet (41) at a minimum louver opening
degree θmin during an operation of the air con-
ditioner, so that air is prevented from being
blown from a rear surface of said louver (42) and
a non-�uniform temperature and an uncomforta-
ble feeling caused by a contact with a wind are
prevented by uniformly distributing the air blown
from said air outlet (41) to a far position along
said louver (42) in the substantially horizontal
direction.

9. An in-�the-�ceiling type air conditioner comprising:�

an air conditioner body (33) which is disposed
in a ceiling (32);

a panel (35) which is provided on a bottom sur-
face of said body (33) ;
an air inlet (37) which is provided at about a cent-
er of said panel (35) and sucks air from a room
into said body (33);
an air outlet (41) which is provided in the periph-
ery of the air inlet (37) and blows air to an inside
of the room; and
a wind direction control louver (42) which is pro-
vided in said air outlet (41),
wherein said louver (42) is formed in a cantilever
structure in which one end of said louver (42) is
provided in said panel (35) on a side of said air
inlet (37) so as to be rotatable through a shaft
(5) and the other end thereof is formed as an
opening end, and
wherein said louver (42) has a protruding portion
provided at about the center in a transverse di-
rection as the direction of said shaft (5) and a
slope shape lowered in the transverse direction,
and distributes a blown air stream descending
via said air outlet (41) in the transverse direction.

10. The in-�the-�ceiling type air conditioner according to
claim 9,
wherein said louver (42) includes a louver body (12)
and a thermal insulator (8) which is fitted onto said
louver body (12), and
wherein a rib (50) having a height forming a protrud-
ing portion is formed at about the center in the trans-
verse direction of said louver body (12) and other
ribs (50) are intermittently formed therein so as to be
lowered toward the left and right ends of said louver
body (12) in the transverse direction.

11. The in-�the-�ceiling type air conditioner according to
claim 10,
wherein the left and right ends of said louver body
are respectively provided with stoppers (9) to which
said thermal insulator (8) is fitted, and
wherein said thermal insulator (8) is separably fitted
onto said louver body (12) via a gap between said
louver body (12) and said stoppers (9).

12. The in-�the-�ceiling type air conditioner according to
claim 9,
wherein said louver (42) includes a louver body (12)
which is flat in the transverse direction and a thermal
insulator (8) which is fitted onto said louver body (12),
and
wherein said thermal insulator (8) is formed in a pro-
truding portion formed at about a center in the trans-
verse direction and a slope shape lowered toward
the left and right ends of said thermal insulator (8) in
the transverse direction.

13. The in-�the-�ceiling type air conditioner according to
any one of claims 9 to 12,
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wherein one end of said shaft (5) provided in the one
end of said louver (42) is connected to a motor (10),
and the other end of said shaft (5) is provided with
a spring (7) which urges said louver (42) in a direction
in which said louver (42) is closed.

14. An air conditioner comprising:�

a body (33);
a panel (35) which is provided on a lower surface
of said body (33) and includes an air inlet (37)
and an air outlet (41); and
a wind direction control louver (42) which is pro-
vided in said air outlet (41) of said panel (35) so
as to control a blow direction of blown air,
wherein said louver (42) is formed in a cantilever
structure in which one end of said louver (42) is
provided in said panel (35) on a side of said air
inlet (37) so as to be rotatable through a shaft
(5) and the other end thereof is formed as an
opening end, and
wherein said louver (42) is formed in a protruding
portion formed at about a center in the trans-
verse direction as a direction of said shaft (5)
and a slope shape lowered in the transverse di-
rection, and allows a blown air stream descend-
ing via said air outlet (41) to flow along said lou-
ver (42) and to be distributed in the transverse
direction.

15. The air conditioner according to claim 14,
wherein a concave portion is formed in a portion of
said panel (35) located at about the center between
an outermost portion of said panel (35) and the out-
ermost side of said air outlet (41), and
wherein when said louver (42) is in a closed state, a
front end of said louver (42) is located at said con-
cave portion so that a rear surface of said louver (42)
is substantially located at the same level as that of
a front surface of said panel (35).
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