
DESCRIPTION 
AIR-CONDITIONING INDOOR UNIT 

TECHNICAL FIELD 

The present invention relates to an air conditioning indoor unit that can utilize the Coanda 
effect to guide a flow of outlet air in a predetermined direction. 
BACKGROUND ART 

Conventionally, there have been air conditioning indoor units that can utilize the Coanda 
effect to guide a flow of outlet air in a predetermined direction. 

For example, in the air conditioner disclosed in patent document 1 (JP-A No. 2003-
232531), a horizontal louver is disposed in the neighborhood of an air outlet and in the traveling 
path of outlet air. In this air conditioner, the outlet air becomes an upward Coanda airflow along 
the horizontal louver because of the Coanda effect and is guided toward a ceiling in a room. 
SUMMARY OF INVENTION 
<Technical Problem> 

In this connection, the present inventor investigated, in relation to an air conditioning 
indoor unit in which a Coanda blade and a horizontal blade cooperate with one another to utilize 
the Coanda effect to change outlet air to a Coanda airflow along an undersurface of the Coanda 
blade, the relationship between the Coanda airflow and the relative angle between the Coanda 
blade and the horizontal blade, and in doing so the present inventor discovered that as angular 
ranges of the relative angle between the Coanda blade and the horizontal blade, there exist an 
angular range in which the Coanda airflow is produced on substantially the entire region of the 
undersurface of the Coanda blade and an angular range in which the Coanda airflow is not 
produced and which is larger than the angular range in which the Coanda airflow is produced on 
substantially the entire region of the undersurface of the Coanda blade. 

Embodiments of the present invention produce, in an air conditioning indoor unit in which 
a Coanda blade and a horizontal blade cooperate with one another to change outlet air to a Coanda 
airflow along an undersurface of the Coanda blade, a stable airflow in both an airflow state 
utilizing the Coanda airflow and an airflow state not utilizing the Coanda airflow by adjusting the 
relative angle between the Coanda blade and the horizontal blade. 
<Solution to Problem> 
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According to an aspect of the present invention, there is provided an air conditioning 

indoor unit comprising: a casing in which is formed an air outlet from which outlet air is blown 

out; a horizontal blade that changes an up and down direction flow of the outlet air; a Coanda 

blade that utilizes the Coanda effect, which is phenomenon in which the outlet air tends to flow in 

a direction along an undersurface positioned in a direction out of and different from the flow 

direction of the outlet air, to change the outlet air of which air direction has been changed by rhte 

horizontal blade to a Coanda airflow along the undersurface; and a control unit that can adjust a 

relative angle between the Coanda blade and the horizontal blade in such a way as to selectively 

use either of a first airflow state, in which the control unit adjusts the relative angle to a 

predetermined angle in a first angular range to produce the Coanda airflow on substantially the 

entire region of the undersurface of the Coanda blade, and a second airflow state, in which the 

control unit adjusts the relative angle to a predetermined angle in a second angular range larger 

than the first angular range to not produce the Coanda airflow. 

The present inventor investigated, in relation to an air conditioning indoor unit in which a 

Coanda blade and a horizontal blade cooperate with one another to utilize the Coanda effect to 

change outlet air into a Coanda airflow along an undersurface of the Coanda blade, the 

relationship between the Coanda airflow and the relative angle between the Coanda blade and the 

horizontal blade, and in doing so the present inventor discovered that as angular ranges of the 

relative angle between the Coanda blade and the horizontal blade, there exist a first angular range 

that results in a first airflow state in which the Coanda airflow is produced on substantially the 
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entire region of the undersurface of the Coanda blade and a second angular range that is larger 

than the first angular range and results in a second airflow state in which the Coanda airflow is not 

produced. 

Therefore, in the air conditioning indoor unit as per an embodiment of the present 

invention, in the case of using the first airflow state, the relative angle between the Coanda blade 

and the horizontal blade is adjusted to a predetermined angle in the first angular range. 

Furthermore, in the case of using the second airflow state, the relative angle between the Coanda 

blade and the horizontal blade is adjusted to a predetermined angle in the second angular range. In 

this way, in this air conditioning indoor unit, by adjusting the relative angle between the Coanda 

blade and the horizontal blade to the predetermined angle in the first angular range or the second 

angular range, either of the first airflow state and the second airflow state can be selectively used. 

Because of this, a stable airflow can be produced in both the first airflow state utilizing the 

Coanda airflow and the second airflow state not utilizing the Coanda airflow. 

In an air conditioning indoor unit as per an embodiment of the present invention 
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, when the relative angle is adjusted to a predetermined angle in a third angular range, this results 
in a third airflow state in which the Coanda airflow is produced on part of the undersurface of the 
Coanda blade. Furthermore, the first angular range and the second angular range are set in such a 
way as to exclude the third angular range. 

The present inventor discovered that as an angular range of the relative angle between the 
Coanda blade and the horizontal blade, there is a third angular range that results in an unstable 
third airflow state in which the Coanda airflow is produced on part of the undersurface of the 
Coanda blade. 

Therefore, in the air conditioning indoor unit as per an embodiment of the present 
invention, the first angular range and the second angular range are set in such a way as to exclude 
the third angular range that results in the third airflow state. For this reason, when the first airflow 
state and the second airflow state are used, the concern that this will result in an unstable airflow 
can be reduced. 

Because of this, a stable airflow can be produced in both the first airflow state and the 
second airflow state. 

In an air conditioning indoor unit as per an embodiment of the present invention, an upper 
limit angle of the first angular range is set to an angle equal to or less than an angle at which there 
is a transition from the third airflow state to the first airflow state in a case where the relative angle 
has been gradually decreased from a predetermined angle in the second angular range. In this air 
conditioning indoor unit, the upper limit angle of the first angular range is set to an angle equal to 
or less than an angle at which there is a transition from the third airflow state to the first airflow 
state, so in a case where the first airflow state is used, the concern that this will result in an 
unstable airflow can be reduced, and as a result, a stable Coanda airflow can be produced. 

In an air conditioning indoor unit as per an embodiment of the present invention, a lower 
limit angle of the second angular range is set to an angle equal to or greater than an angle at which 
there is a transition from the third airflow state to the second airflow state in a case where the 
relative angle has been gradually increased from a predetermined angle in the first angular range. 
In this air conditioning indoor unit, the lower limit angle of the second angular range is set to an 
angle equal to or greater than an angle at which there is a transition from the third airflow state to 
the second airflow state, so in a case where the second airflow state is used, 
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the conccrn that this will result in an unstable airflow can be reduced, and as a result, the concern 
that the Coanda airflow will be produced can be reduced. 

In an air conditioning indoor unit as per an embodiment of the present invention, an angle 
at which there is a transition from the first airflow state to the third airflow state in a case where 
the relative angle has been gradually increased from a predetermined angle in the first angular 
range and an angle at which there is a transition from the third airflow state to the first airflow 
state in a case where the relative angle has been gradually decreased from a predetermined angle 
in the third angular range are different. In this air conditioning indoor unit, the third angular range 
includes an angular range between the angle at which there is a transition from the first airflow 
state to the third airflow state in a case where the relative angle has been gradually increased from 
a predetermined angle in the first angular range and the angle at which there is a transition from 
the third airflow state to the first airflow state in a case where the relative angle has been gradually 
decreased from a predetermined angle in the third angular range. Additionally, because the first 
angular range is set in such a way as to exclude the third angular range, the angular range included 
in the third angular range is also excluded from the first angular range. Because of this, when the 
first airflow state is used, the concern that this will result in an unstable Coanda airflow can be 
reduced. 

In an air conditioning indoor unit as per an embodiment of the present invention, an angle 
at which there is a transition from the second airflow state to the third airflow state in a case where 
the relative angle has been gradually decreased from a predetermined angle in the second angular 
range and an angle at which there is a transition from the third airflow state to the second airflow 
state in a case where the relative angle has been gradually increased from a predetermined angle in 
the third angular range are different. In this air conditioning indoor unit, the third angular range 
includes an angular range between the angle at which there is a transition from the second airflow 
state to the third airflow state in a case where the relative angle has been gradually decreased from 
a predetermined angle in the second angular range and the angle at which there is a transition from 
the third airflow state to the second airflow state in a case where the relative angle has been 
gradually increased from a predetermined angle in the third angular range. Additionally, because 
the second angular range is set in such a way as to exclude the third angular range, the angular 
range included in the third angular range is also excluded from the second angular range. Because 
of this, when the second airflow state is used, the concern that this will result in an unstable 
Coanda airflow can be 
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In an embodiment, the above air conditioning indoor unit is further equipped with a fan 
that is disposed inside the casing and forms an airflow in which air taken into the casing is 
channeled toward the air outlet. Furthermore, the Coanda airflow is produced as a result of the 
outlet air being regulated by a regulating surface of the horizontal blade and thereafter flowing 
along the undersurface of the Coanda blade. Moreover, the casing includes a scroll surface that 
ranges from a back side of the fan to the air outlet and forms a lower portion of a flow path for the 
outlet air. Additionally, in a case where the first airflow state is used, the regulating surface of the 
horizontal blade is set in such a way as to be in a position on an upper side of an imaginary 
extension plane of the scroll surface. 

In an air conditioning indoor unit having a configuration that uses the regulating surface of 
the horizontal blade to regulate the outlet air and thereafter channel the outlet air toward the 
undersurface of the Coanda blade to change the outlet air to a Coanda airflow along the 
undersurface of the Coanda blade, in a case where the regulating surface of the horizontal blade is 
positioned on the lower side of the imaginary extension plane of the scroll surface, depending on 
the structure of the scroll surface, sometimes the outlet air cannot be regulated toward the 
undersurface of the Coanda blade. 

Therefore, in the air conditioning indoor unit as per an embodiment of the present 
invention, in a case where the first airflow state is used, by setting the position of the regulating 
surface of the horizontal blade on the upper side of the imaginary extension plane of the scroll 
surface, the outlet air can be regulated by the regulating surface of the horizontal blade toward the 
undersurface of the Coanda blade. For this reason, in a case where the first airflow state is used, 
the concern that the Coanda airflow will not be produced can be reduced. 
<Advantageous Effects of Invention> 

In the air conditioning indoor unit pertaining to the above aspect of the present invention, 
by adjusting the relative angle between the Coanda blade and the horizontal blade to a 
predetermined angle in the first angular range or the second angular range, a stable airflow can be 
produced in both the first airflow state utilizing the Coanda airflow and the second airflow state 
not utilizing the Coanda airflow. 

In the air conditioning indoor unit as per an embodiment of the present invention, the first 
angular range and the second angular range are set in such a way as to exclude the third angular 
range, so a stable airflow can be produced in both the first airflow 
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In the air conditioning indoor unit as per an embodiment of the present invention, the 
upper limit angle of the first angular range is set to an angle equal to or less than the angle at 
which there is a transition from the third airflow state to the first airflow state, so in a case where 
the first airflow state is used, a stable Coanda airflow can be produced. 

In the air condi tioning indoor unit as per an embodiment of the present invention, the 
lower limit angle of the second angular range is set to an angle equal to or greater than the angle at 
which there is a transition from the third airflow state to the second airflow state, so in a case 
where the second airflow state is used, the concern that the Coanda airflow will be produced can 
be reduced. 

In the air conditioning indoor unit as per an embodiment of the present invention, the 
angular range included in the third angular range is excluded from the first angular range, so when 
the first airflow state is being used, the concern that this will result in an unstable Coanda airflow 
can be reduced. 

In the air conditioning indoor unit as per an embodiment of the present invention, the 
angular range included in the third angular range is excluded from the second angular range, so 
when the second airflow state is being used, the concern that this will result in an unstable Coanda 
airflow can be reduced. 

In the air conditioning indoor unit as per an embodiment of the present invention, in a case 
where the first airflow state is used, the position of the regulating surface of the horizontal blade is 
set on the upper side of the imaginary extension plane of the scroll surface, so that when the first 
airflow state is used, the concern that the Coanda airflow will not be produced can be reduced. 
BRIEF DESCRIPTION OF DRAWINGS 

FIG. I is a cross-sectional view of an air conditioning indoor unit pertaining to an 
embodiment of the present invention when operation is stopped; 

FIG. 2 is a cross-sectional view of the air conditioning indoor unit during operation; 
FIG. 3 is a cross-sectional view of the air conditioning indoor unit during operation; 
FIG. 4A is a partial cross-sectional view of the neighborhood of an air outlet during normal 

forward blowing of the outlet air; 
FIG. 4B is a partial cross-sectional view of the neighborhood of the air outlet during 

normal forward and downward blowing of the outlet air; 
FIG. 4C is a partial cross-sectional view of the neighborhood of the air outlet during 
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Coanda airflow ceiling blowing of the outlet air; 

FIG. 4D is a partial cross-sectional view of the neighborhood of the air outlet during 

Coanda airflow forward blowing of the outlet air; 

FIG. 4E is a partial cross-sectional view of the neighborhood of the air outlet during 

downward blowing of the outlet air; 

FIG. 5 is a drawing for describing the relationship between the outlet air and blade 

angles of a Coanda blade and a horizontal blade; 

FIG. 6 is a drawing for describing the blade angle of the Coanda blade and the blade 

angle of the horizontal blade; 

FIGS. 7(a) to 7(c) are views showing an example when a relative angle between the 

Coanda blade and the horizontal blade is in a predetermined angle in a first angular range, 

with FIG. 7(a) being a front view of the air conditioning indoor unit, FIG. 7(b) being a side 

view of the air conditioning indoor unit, and FIG. 7(c) being a schematic view showing a flow 

of the outlet air on an outside surface of the Coanda blade; 

FIGS. 8(a) to 8(c) are views showing an example when the relative angle between the 

Coanda blade and the horizontal blade is in a predetermined angle in a second angular range, 

with FIG. 8(a) being a front view of the air conditioning indoor unit, FIG. 8(b) being a side 

view of the air conditioning indoor unit, and FIG. 8(c) being a schematic view showing a flow 

of the outlet air 011 the outside surface of the Coanda blade; and 

FIGS. 9(a) to 9(c) are views showing an example when the relative angle between the 

Coanda blade and the horizontal blade is in a predetermined angle in a third angular range, 

with FIG. 9(a) being a front view of the air conditioning indoor unit, FIG. 9(b) being a side 

view of the air conditioning indoor unit, and FIG. 9(c) being a schematic view showing a flow 

of the outlet air on the outside surface of the Coanda blade. 

DESCRIPTION OF EMBODIMENT 

An embodiment of the present invention will be described below with reference to the 

drawings. The embodiment below is a specific example of the present invention and is not 

intended to limit the technical scope of the present invention. 

(1) Configuration of Air Conditioning Indoor Unit 

FIG. 1 is a cross-sectional view of an air conditioning indoor unit 10 pertaining to a 

first embodiment of the present invention when operation is stopped. FIG. 2 is a cross-

sectional view of the air conditioning indoor unit 10 during execution of a Coanda airflow 

utilization mode. FIG. 3 is a cross-sectional view of the air conditioning indoor unit 10 

during execution of the Coanda airflow utilization mode as seen from an oblique direction. 
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The air conditioning indoor unit 10 is a wall-mounted air conditioning indoor unit 

attached to a wall surface in a room and is equipped with a body casing 11, an indoor heat 

exchanger 13, an indoor tan 14, a bottom frame 16, and a control unit 40. 

The body casing 11 has a top surface portion 11 a, a front surface panel 1 lb, a back 

5 surface plate 11c, and a lower portion horizontal plate 11 d and houses the indoor heat 

exchanger 13, the indoor fan 14, the bottom frame 16, and the control unit 40 inside. 

The top surface portion 11 a is positioned on the upper portion of the body casing 11, 

and an air inlet 19 is disposed in the front portion of the top surface portion 11 a. 

The front surface panel lib configures the front surface portion of the air conditioning 

10 indoor unit 10 and has a flat shape not having the air inlet 19. Furthermore, the upper end of 

the front surface panel 11 b is rotatably supported on the top surface portion 11 a, so that the 

front surface panel lib can move in a hinged manner. 

The indoor heat exchanger 13 and the indoor fan 14 are attached to the bottom frame 

16. The indoor heat exchanger 13 performs heat exchange with air passing through it. 

15 Furthermore, the indoor heat exchanger 13 has an inverted V shape in which both ends bend 

downward as seen in a side view, and the indoor fan 14 is positioned under the indoor heat 

exchanger 13. The indoor fan 14 is a cross flow fan, causes air taken in from the room to be 

applied to and pass through the indoor heat exchanger 13, and blows out the air into the room. 

An air outlet 15 is disposed in the lower portion of the body casing 11. A horizontal 

20 blade 31 that changes an up and down direction flow of outlet air blown out from the air 

outlet 1.5 is rotatably attached in the air outlet 15. The horizontal blade 31 is driven by a 

motor (not shown in the drawings) and not only changes the up and down direction flow of 

the outlet air but can also open and close the air outlet 15. Furthermore, the horizontal blade 

31 can assume plural postures of which angles of inclination are different. 

25 Furthermore, a Coanda blade 32 is disposed in the neighborhood of the air outlet 15 

and above the horizontal blade 31. The Coanda blade 32 is driven by a motor (not shown in 

the drawings) and can assume plural postures of which angles of inclination are different. 

When operation is stopped, the Coanda blade 32 is housed in a housing portion 60 disposed 

in the front surface panel 11 b. 

30 Moreover, the air outlet 15 is connected to the inside of the body casing 11 by an 

outlet air flow path 18. The outlet air flow path 18 is formed from the air outlet 15 alonga 

scroll surface 17 of the bottom frame 16. 

The room air is sucked by the operation of the indoor fan 14 into the indoor fan 14 via 

the air inlet 19 and the indoor heat exchanger 13, travels from the indoor fan 14 through the 
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outlet air flow path 18, and is blown out from the air outlet 15. 

The control unit 40 is positioned on the right side of the indoor heat exchanger 13 and 

the indoor fan 14 when the body casing 11 is seen from the front surface panel lib and 

controls the rotational speed of the indoor fan 14 and the movement of the horizontal blade 

5 31 and the Coanda blade 32. Furthermore, the control unit 40 independently drives the 

horizontal blade 31 and the Coanda blade 32. 

(2) Detailed Configuration 

(2-1) Front Surface Panel 

As shown in FIG. 1, the front surface panel 11 b extends from the front of the upper 

10 portion of the body casing 11 toward the front edge of the lower portion horizontal plate 11 d 

while describing a gentle, circular arcuate curved surface. In the lower portion of the front 

surface panel 11 b, there is a region that is recessed toward the inside of the body casing 1.1. 

The recessed depth of this region is set in such a way as to match the thickness dimension of 

the Coanda blade 32 to thereby form the housing portion 60 in which the Coanda blade 32 is 

15 housed. The surface of the housing portion 60 is also a gentle, circular arcuate curved surface. 

(2-2) Air Outlet 

As shown in FIG. 1, the air outlet 15 is formed in the lower portion of the body casing 

11 and is a rectangular opening of which long edges lie along the lengthwise direction of the 

body casing 11. The lower end portion (rear end portion) of the air outlet 15 is adjacent to the 

20 front edge of the lower portion horizontal plate 11 d, and an imaginary plane joining the lower 

end portion (rear end portion) and the upper end portion (front end portion) of the air outlet 

15 is inclined forward and upward. 

(2-3) Scroll Surface 

The scroll surface 17 is a partition wall curved in such a way as to oppose the indoor 

25 fan 14 and is apart of the bottom frame 16. Furthermore, the scroll surface 17 forms the 

lower portion of the outlet air flow path 18, and a terminal end F of the scroll surface 17 

reaches as far as the neighborhood of the peripheral edge of the air outlet 15. The air 

traveling through the outlet air flow path 18 proceeds along the scroll surface 17 and is sent 

in a direction tangential to the terminal end F of the scroll surface 17. Consequently, if the 

30 horizontal blade 31 were not in the air outlet 15, the direction in which the outlet air blown 

out from the air outlet 15 heads would be a direction generally along a tangent L0 to the 

terminal end F of the scroll surface 17 (see FIG. 2). 

(2-4) Vertical Blades 

Vertical blades 20 each have plural blade pieces 21 and a coupling rod 23 that couples 
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together the plural blade pieces 21 (see FIG. 1 and FIG 2). Furthermore, the vertical blades 

20 are disposed further in the neighborhood of the indoor fan 14 than the horizontal blade 31 

in the outlet air flow path 18. 

When the coupling rods 23 reciprocate horizontally along the lengthwise direction of 

5 the air outlet 15, the plural blade pieces 21 swing right and left about a state perpendicular to 

that lengthwise direction. The coupling rods 23 are horizontally reciprocated by motors (not 

shown in the drawings). 

(2-5) Horizontal Blade 

The horizontal blade 31 is a plate-like member that is long in the lengthwise direction 

10 of the air conditioning indoor unit 10, and the horizontal blade 31 has an area of an extent 

that it can close the air outlet 15. An outside surface 3 la of the horizontal blade 31 is finished 

to a gentle, circular arcuate curved surface that is outwardly convex in such a way as to lie on 

an extension of the curved surface of the front surface panel 1 lb in a state in which the 

horizontal blade 31 has closed the air outlet 15. Furthermore, an inside surface 31b of the 

15 horizontal blade 31 is also a circular arcuate curved surface substantially parallel to the 

outside surface 31a. In the present embodiment, the inside surface 31b of the horizontal 

blade 31 is a circular arcuate curved surface, but the inside surface of the horizontal blade 

may also be a flat surface. 

The horizontal blade 31 has a rotating shaft 37 on its lower end portion (rear end 

20 portion). The rotating shaft 37 is coupled to a rotating shaft of a stepping motor (not shown 

in the drawings) fixed to the body casing 11 in the neighborhood of the lower end portion 

(rear end portion) of the air outlet 15. 

When the rotating shaft 37 rotates in a counter-clockwise direction looking straight at 

FIG. 1, the upper end portion (front end portion) of the horizontal blade 31 moves away from 

25 the upper end portion (front end portion) side of the air outlet 15 and opens the air outlet 15. 

Conversely, when the rotating shaft 37 rotates in a clockwise direction looking straight at FIG. 

1, the upper end portion (front end portion) of the horizontal blade 31 moves closer to the 

upper end portion (front end portion) side ofthe air outlet 15 and closes the air outlet 15. 

In a state in which the horizontal blade 31 is opening the air outlet 15, the outlet air 

30 blown out from the air outlet 15 flows generally along the inside surface 31 b of the horizontal 

blade 31. For this reason, in a case where the inside surface 3 lb of the horizontal blade 31 is 

on the upper side of the tangent L0 to the terminal end F of the scroll surface 17, the outlet air 

blown out generally along the direction tangential to the terminal end F of the scroll surface 

17 has its air direction changed upward by the horizontal blade 31. 
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(2-6) Coanda Blade 

The Coanda blade 32 is a plate-like member that is long in the lengthwise direction of 

the air conditioning indoor unit 10. In the present embodiment, the Coanda blade 32 is 

designed in such a way that the lengthwise direction dimension of the Coanda blade 32 is 

5 equal to or greater than the lengthwise direction dimension of the horizontal blade 31. 

Furthermore, an outside surface 32a of the Coanda blade 32 is finished to a gentle, 

circular arcuate curved surface that is outwardly convex in such a way as to lie on an 

extension of the gentle, circular arcuate curved surface of the front surface panel 1 lb in a 

state in which the Coanda blade 32 is housed in the housing portion 60. Moreover, an inside 

10 surface 32b of the Coanda blade 32 is finished to a circular arcuate curved surface that 

follows the surface of the housing portion 60. In the present embodiment, the outside surface 

32a of the Coanda blade 32 is a circular arcuate curved surface, but the outside surface 32a of 

the Coanda blade 32 may also be a flat surface. 

Furthermore, the Coanda blade 32 is housed in the housing portion 60 in a case where 

15 air conditioning operations of the air conditioning indoor unit 10 are stopped and in a case 

where the air conditioning indoor unit 10 is operating in a normal blowing mode described 

later. 

Additionally, the Coanda blade 32 moves away from the housing portion 60 by 

rotating and assumes postures in which it is inclined in the front and rear direction. A rotating 

20 shaft 38 of the Coanda blade 32 is disposed in the neighborhood of the lower end of the 

housing portion 60 and in a position inside the body casing 11 (a position above an upper 

wall of the outlet air flow path 1.8), and the lower end portion of the Coanda blade 32 and the 

rotating shaft 38 are coupled together while maintaining a predetermined distance between 

them. Thus, as the rotating shaft 38 rotates so that the upper end portion of the Coanda blade 

25 32 moves away from the housing portion 60 of the front surface panel lib, the height 

position of the lower end portion of the Coanda blade 32 becomes lower. Furthermore, the 

inclination of the Coanda blade 32 when it has rotated open is gentler than the inclination of 

the front surface panel 1 lb. 

Moreover, when the rotating shaft 38 rotates in a counter-clockwise direction looking 

30 straight at FIG. 1, both the upper end portion and the lower end. portion of the Coanda blade 

32 move away from the housing portion 60 while describing a circular arc, and at this time, 

the shortest distance between the upper end portion of the Coanda blade 32 and the housing 

portion 60 is greater than the shortest distance between the lower end portion of the Coanda 

blade 32 and the housing portion 60. Additionally, when the rotating shaft 38 rotates in a 
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clockwise direction looking straight at FIG. 1, the Coanda blade 32 moves closer to the 

housing portion 60 and eventually is housed in the housing portion 60. 

The postures of the Coanda blade 32 include, for example, a posture in which the 

Coanda blade 32 is housed in the housing portion 60 as shown in FIG. 4A and FIG. 4B, a 

5 posture in which the Coanda blade 32 rotates to become inclined forward and upward as 

shown in FIG. 4C, a posture in which the Coanda blade 32 further rotates to become 

substantially horizontal as shown in FIG. 4D, and a posture in which the Coanda blade 32 

further rotates to become inclined forward and downward as shown in FIG. 4E. 

(3) Directional Control of Outlet Air 

10 The air conditioning indoor unit 10 has, as means of controlling the direction of the 

outlet air, a normal blowing mode in which only the horizontal blade 31 is rotated to adjust 

the direction of the outlet air, a Coanda airflow utilization mode in which the horizontal blade 

31 and the Coanda blade 32 are rotated to adjust the direction of the outlet air, and a 

downward blowing mode in which the front end of the horizontal blade 31 and the front end 

15 of the Coanda blade 32 are pointed forward and downward to guide the outlet air downward. 

The postures of the horizontal blade 31 and the Coanda blade 32 change in each mode 

with each direction in which the air is blown out. The postures of the horizontal blade 31 and 

the Coanda blade 32 in each mode are stored in a storage unit (not shown in the drawings) 

that the control unit 40 has. Control of the outlet air in each mode is realized as a result of the 

20 control unit 40 adjusting the postures of the Coanda blade 32 and the horizontal blade 31. 

Furthermore, the postures of the horizontal blade 31 and the Coanda blade 32 employed in 

the normal blowing mode and the Coanda airflow utilization mode will be described in detail 

later. 

Furthermore, the user can select the blowing direction via a remote controller 50 or 

25 the like. Moreover, it is also possible for the changing of the modes and the blowing 

direction to be controlled in such a way that they are automatically changed. 

(3-1) Normal Blowing Mode 

The normal blowing mode is a mode in which only the horizontal blade 31 is rotated 

to adjust the direction of the outlet air without changing the outlet air to a Coanda airflow 

30 along the outside surface 32a of the Coanda blade 32. As examples of the normal blowing 

mode, "normal forward blowing" and "normal forward and downward blowing" will be 

described below. 

When the user has selected the "normal forward blowing," the control unit 40 rotates 

the horizontal blade 31 to a position in which the inside surface 3 lb of the horizontal blade 
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31 becomes substantially horizontal (see FIG. 4A). As a result, the outlet air becomes an 

airflow blown forward along the inside surface 3 lb of the horizontal blade 31. 

Furthermore, when the user wants to change the blowing direction so that it is more 

downward than in the "normal forward blowing," the user selects the "normal forward and 

5 downward blowing." At this time, the control unit 40 rotates the horizontal blade 31 until the 

front part of the inside surface 3 lb of the horizontal blade 31 becomes lower than horizontal 

(see FIG. 4B). As a result, the outlet air becomes a forward and downward airflow along the 

inside surface 3 lb of the horizontal blade 31. 

(3-2) Coanda Airflow Utilization Mode 

10 Coanda (effect) is a phenomenon where, if there is a wall near a flow of gas or liquid, 

the gas or liquid, tends to flow in a direction along the wall surface even if the direction of the 

flow and the direction of the wall are different (.Hdsoku no jiten, Asakura Publishing Co., 

Ltd.). Additionally, the Coanda airflow utilization mode is a mode utilizing this Coanda 

effect, and is a mode in which the horizontal blade 31 and the Coanda blade 32 are rotated to 

15 utilize the Coanda effect to change the outlet air to a Coanda airflow along the outside surface 

32a of the Coanda blade 32. As examples of the Coanda airflow utilization mode, "Coanda 

airflow ceiling blowing" and "Coanda airflow forward blowing" will be described below. 

When the "Coanda airflow ceiling blowing" has been selected by the user, the control 

unit 40 rotates the horizontal blade 31 until the inside surface 3 lb of the horizontal blade 31 

20 becomes substantially horizontal. Next, the control unit 40 rotates the Coanda blade 32 until 

the outside surface 32a of the Coanda blade 32 points forward and upward. Because of this, 

the outlet air adjusted by the horizontal blade 31 so as to be blown horizontally becomes an 

airflow attached to the outside surface 32a of the Coanda blade 32 because of the Coanda 

effect and changes to a Coanda airflow along the outside surface 32a. 

25 Consequently, as shown in FIG. 4C, even when the direction of a tangent LI to a front 

end El of the horizontal blade 31 is such as to result in forward blowing, the direction of a 

tangent L2 to a front end E2 of the Coanda blade 32 is such as to result in forward and 

upward blowing, so the outlet air is blown out in the direction of the tangent L2 to the front 

end E2 of the outside surface 32a of the Coanda blade 32—that is, in the direction of the 

30 ceiling—because of the Coanda effect. 

Furthermore, when the "Coanda airflow forward blowing" has been selected by the 

user, the control unit 40 rotates the horizontal blade 31 until the front part of the inside 

surface 3 lb of the horizontal blade 31 becomes lower than horizontal. Next, the control unit 

40 rotates the Coanda blade 32 to a position in which the outside surface 32a of the Coanda 
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blade 32 becomes substantially horizontal. Because of this, the outlet air adjusted by the 

horizontal blade 31 so as to be blown forward and downward becomes an airflow attached to 

the outside surface 32a of the Coanda blade 32 because of the Coanda effect and changes to a 

Coanda airflow along the outside surface 32a. 

5 Consequently, as shown in FIG. 4D, even when the direction of the tangent LI to the 

front end El of the horizontal blade 31 is such as to result in forward and downward blowing, 

the direction of the tangent L2 to the front end E2 of the Coanda blade 32 is horizontal, so the 

outlet air is blown out in the direction of the tangent L2 to the front end E2 of the outside 

surface 32a of the Coanda blade 32—that is, in the horizontal direction—because of the 

10 Coanda effect. 

(3-3) Downward Blowing Mode 

When the "downward blowing" has been selected by the user, the control unit 40 

rotates the horizontal blade 31 until the inside surface 3 lb of the horizontal blade 31 points 

downward (see FIG. 4E). Next, the control unit 40 rotates the Coanda blade 32 until the 

1.5 outside surface 32a of the Coanda blade 32 points downward (see FIG. 4E). As a result, the 

outlet air passes between the horizontal blade 31 and the Coanda blade 32 and is blown out 

downward. 

In particular, even when the horizontal blade 31 is positioned in an angle that points 

more downward than the tangent L0 to the terminal end F of the scroll surface 17, a 

20 downward airflow can be produced by applying to the outside surface 32a of the Coanda 

blade 32 as a result of the control unit 40 executing the downward blowing mode. 

(4) Postures of Coanda Blade and Horizontal Blade 

The postures of the Coanda blade 32 and the horizontal blade 31 employed in the 

normal blowing mode and the Coanda airflow utilization mode will be described below. 

25 Here, in a case where the Coanda blade 32 and the horizontal blade 31 cooperate with 

one another to change the outlet air to a Coanda airflow along the outside surface 32a of the 

Coanda blade 32 like in the air conditioning indoor unit 10 pertaining to the present 

embodiment, in order to produce the Coanda effect on the outside surface 32a of the Coanda 

blade 32, it is necessary for the inclination of the direction of the outlet air changed by the 

30 inside surface 31 b of the horizontal blade 31 to become closer to the posture (inclination) of 

the Coanda blade 32. Additionally, if both are too far away from one another, the Coanda 

effect will not be produced on the Coanda blade 32. 

For this reason, in order to change the outlet air to a Coanda airflow along the outside 

surface 32a of the Coanda blade 32, it is necessary to set the open angle formed by the 
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Coanda blade 32 and the horizontal blade 31 to an angle equal to or less than a predetermined 

angle, that is, to set the relative angle between the Coanda blade 32 and the horizontal blade 

31. to an angle equal to or less than the predetermined angle. Additionally, by setting the 

relative angle between the Coanda blade 32 and the horizontal blade 31 to an angle equal to 

5 or less than the predetermined angle, the outlet air can be changed to a Coanda airflow along 

the outside surface 32a of the Coanda blade 32. As a result, the air direction of the outlet air 

is changed by the horizontal blade 31 and is thereafter further changed by the Coanda effect. 

From this, the present inventor thought that by defining the angular range of the 

relative angle between the Coanda blade 32 and the horizontal blade 31 at which the Coanda 

1.0 airflow is produced and the angular range of the relative angle between the Coanda blade 32 

and the horizontal blade 31 at which the Coanda airflow is not produced and causing the 

Coanda blade 32 and the horizontal blade 31 to assume predetermined postures in which the 

relative angle between the Coanda blade 32 and the horizontal blade 31 becomes a 

predetermined angle belonging to each angular range, it would be possible to produce a stable 

15 airflow in both an airflow state utilizing the Coanda airflow and an airflow state not utilizing 

the Coanda airflow. 

Therefore, the present inventor investigated the relationship between the Coanda 

airflow and the relative angle between the Coanda blade 32 and the horizontal blade 31 using 

various blade angle combinations of the Coanda blade 32 and the horizontal blade 31. The 

20 results of an evaluation test in regard to the relationship between the Coanda airflow and the 

relative angle between the Coanda blade 32 and the horizontal blade 31 will be described 

below using the drawings. 

FIG. 5 is a drawing for describing the relationship between the outlet air and blade 

angle combinations of the Coanda blade 32 and the horizontal blade 31. In FIG. 5,01 

25 represents a blade angle combination of the Coanda blade 32 and the horizontal blade 31 

when there has been a transition from a third airflow state to a first airflow state described 

later, 02 represents a blade angle combination of the Coanda blade 32 and the horizontal 

blade 31 when there has been a transition from the first airflow state to the third airflow state 

described later, 03 represents a blade angle combination of the Coanda blade 32 and the 

30 horizontal blade 31 when there has been a transition from a second airflow state to the third 

airflow state described later, and 04 represents a blade angle combination of the Coanda blade 

32 and the horizontal blade 31 when there has been a transition from the third airflow state to 

the second airflow state described later. Furthermore, the blade angle 0h of the horizontal 

blade 31 shown in FIG. 5 is, as shown in FIG. 6, an angle formed by a horizontal line and a 
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straight line Lh joining the front and rear ends of the outside surface 31 a of the horizontal 

blade 31. Additionally, the blade angle 0c of the Coanda blade 32 shown in FIG. 5 is an angle 

formed by the horizontal line and a straight line Lc joining the front and rear ends of the 

outside surface 32a of the Coanda blade 32. Here, the blade angle 0h and the blade angle 0c 

5 are not absolute values and are negative values in a case where they become lower than the 

horizontal line. Additionally, the open angle (relative angle) 0 between the horizontal blade 

31 and the Coanda blade 32 can be given by the equation 0 = 0c — 0h. 

FIGS. 7(a) to 7(c), FIGS. 8(a) to 8(c), and FIGS. 9(a) to 9(c) are conceptual drawings 

showing flows of the outlet air when the blade angle combination of the Coanda blade 32 and 

10 the horizontal blade 31 is in each region shown in FIG. 5. 

FIG. 5 shows the results of having performed the evaluation test by fixing the posture 

of the vertical blades 20 in a forward blowing posture in which the surfaces of the plural 

blade pieces 21 are positioned perpendicular to the lengthwise direction of the air outlet 15, 

fixing, without changing, the air volume of the indoor fan 14 at a predetermined air volume, 

15 and changing the blade angle (posture) of the horizontal blade 31 with respect to the Coanda 

blade 32. 

When the blade angle combination of the Coanda blade 32 and the horizontal blade 31 

was changed to change the relative angle between the Coanda blade 32 and the horizontal 

blade 31, there were transitions to three airflow states: a state in which, as shown in FIGS. 

20 7(a) to 7(c), the Coanda airflow is produced on substantially the entire region of the outside 

surface 32a of the Coanda blade 32 (hereinafter called a first airflow state); a state in which, 

as shown in FIGS. 8(a) to 8(c), the Coanda airflow along the outside surface 32a of the 

Coanda blade 32 is not produced (hereinafter called a second airflow state); and a state in 

which, as shown in FIGS. 9(a) to 9(c), the Coanda airflow is produced on part of the outside 

25 surface 32a of the Coanda blade 32 (hereinafter called a third airflow state). 

The state in which "the Coanda airflow is produced on substantially the entire region 

of the outside surface 32a of the Coanda blade 32" includes a state in which the outlet air is a 

flow attached to the entire region of the outside surface 32a of the Coanda blade 32 and a 

state in which, in a case where the lengthwise direction dimension of the Coanda blade 32 is 

30 longer than the lengthwise direction dimension of the air outlet 15 like in the present 

embodiment, for example, the outlet air is a flow attached to the entire region of the section 

of the outside surface 32a of the Coanda blade 32 that opposes the air outlet 15. 

For example, when the blade angle Oh of the horizontal blade 31 is set equal to or less 

than -15 degrees (so as to become farther away from 0 degrees) in a case where the blade 
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angle 0c of the Coanda blade 32 is fixed at 25 degrees, this results in the second airflow state. 

Furthermore, for example, when the blade angle 0h of the horizontal blade 31 is set equal to 

or greater than -9 degrees (so as to become closer to 0 degrees) in a case where the blade 

angle 0c of the Coanda blade 32 is fixed at 25 degrees, this results in the first airflow state. 

5 Moreover, when the blade angle 0h of the horizontal blade 31 is set to -11 degrees or -12 

degrees in a case where the blade angle 0c of the Coanda blade 32 is fixed at 25 degrees, this 

results in the third airflow state. 

From these results, as blade angle combinations of the Coanda blade 32 and the 

horizontal blade 31, it was understood that between a blade angle combination region that 

10 results in the first airflow state (a blade angle combination region in which the relative angle 

between the Coanda blade 32 and the horizontal blade 31 is smaller than the blade angle 

combination 01 shown in FIG. 5; hereinafter called a first region) and a blade angle 

combination region that results in the second airflow state (a blade angle combination region 

in which the relative angle between the Coanda blade 32 and the horizontal blade 31 is 

15 greater than the blade angle combination 04 shown in FIG. 5; hereinafter called a second 

region), there exists a blade angle combination region that results in the third airflow state (a 

blade angle combination region sandwiched between the blade angle combination 01 and the 

blade angle combination 04 shown in FIG. 5; hereinafter called a third region). 

Additionally, because the relative angle between the Coanda blade 32 and the 

20 horizontal blade 31 when the blade angle combination of the Coanda blade 32 and the 

horizontal blade 31 is in a predetermined blade angle combination in the first region is 

smaller than the relative angle between the Coanda blade 32 and the horizontal blade 31 

when the blade angle combination of the Coanda blade 32 and the horizontal blade 31 is in a 

predetermined blade angle combination in the third region, and because the relative angle 

25 between the Coanda blade 32 and the horizontal blade 31 when the blade angle combination 

of the Coanda blade 32 and the horizontal blade 31 is in a predetermined blade angle 

combination in the second region is larger than the relative angle between the Coanda blade 

32 and the horizontal blade 31 when the blade angle combination of the Coanda blade 32 and 

the horizontal blade 31 is in a predetermined blade angle combination in the third region, it 

30 was found that as angular ranges of the relative angle between the Coanda blade 32 and the 

horizontal blade 31, between a first angular range that results in the first airflow state and a 

second angular range that results in the second airflow state there exists a third angular range 

that results in the third airflow state. 

In a case where the Coanda blade and the horizontal blade are assuming 
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predetermined postures in which the relative angle between the Coanda blade 32 and the 

horizontal blade 31 becomes a predetermined angle in the third angular range, in the Coanda 

airflow along the outside surface 32a of the Coanda blade 32, the airflows on both end 

portions of the outside surface 32a of the Coanda blade 32 are flows deflected toward the 

5 center (see FIG. 9(c)). That is, what is called the third airflow state here is a state in which 

the Coanda airflow is produced on the central portion (part) of the outside surface 32a of the 

Coanda blade 32 but the Coanda airflow is not produced on both end portions (other portions) 

of the outside surface 32a of the Coanda blade 32. It is thought that this is because air on the 

sides of the Coanda blade 32 is drawn by the dynamic pressure of the Coanda airflow into the 

10 Coanda airflow from both end portions of the Coanda blade 32, so that the airflows along 

both end portions of the Coanda blade 32 are pushed by air from the sides and become 

unstable airflows toward the central portion. 

Moreover, for example, when the blade angle Oh of the horizontal blade 31 is 

gradually increased (so as to become closer to 0 degrees) from -12 degrees in a state in 

15 which the blade angle Oc of the Coanda blade 32 is fixed at 25 degrees, the airflow state is a 

switch from the third airflow state to the first airflow state when the blade angle 0h of the 

horizontal blade 31 becomes -9 degrees. On the other hand, when the blade angle 0h of the 

horizontal blade 31 is gradually decreased (so as to become farther away from 0 degrees) 

from -8 degrees in a state in which the blade angle 0c of the Coanda blade 32 is fixed at 25 

20 degrees, the airflow state is a switch from the first airflow state to the third airflow state when 

the blade angle Oh of the horizontal blade 31 becomes -10 degrees. 

Furthermore, for example, when the blade angle 0h of the horizontal blade 31 is 

gradually increased (so as to become closer to 0 degrees) from -20 degrees in a state in 

which the blade angle 0c of the Coanda blade 32 is fixed at 25 degrees, the airflow state is a 

25 switch from the second airflow state to the third airflow state when the blade angle 0h of the 

horizontal blade 31 becomes -13 degrees. On the other hand, when the blade angle 0h of the 

horizontal blade 31 is gradually decreased (so as to become farther away from 0 degrees) 

from -12 degrees in a state in which the blade angle 0c of the Coanda blade 32 is fixed at 25 

degrees, the airflow state is a switch from the third airflow state to the second airflow state 

30 when the blade angle 0h of the horizontal blade 31 becomes -15 degrees. 

From these results, it was understood that the relative angle of the blade angle 

combination 01 when transitioning from the third airflow state to the first airflow state and 

the relative angle of the blade angle combination 02 when transitioning from the first airflow 

state to the third airflow state are different. Moreover, it was understood that the relative 
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angle of the blade angle combination 04 when transitioning from the third airflow state to the 

second airflow state and the relative angle of the blade angle combination 03 when 

transitioning from the second airflow state to the third airflow state are different. 

That is, it was found that the angle when transitioning from the first airflow state to 

5 the third airflow state in a case where the relative angle between the Coanda blade 32 and the 

horizontal blade 31 has been gradually increased from a predetermined angle in the first 

angular range and the angle when transitioning from the third airflow state to the first airflow 

state in a case where the relative angle between the Coanda blade 32 and the horizontal blade 

31 has been gradually decreased from a predetermined angle in the third angular range are 

10 different. Furthermore, it was found that the angle when transitioning from the second 

airflow state to the third airflow state in a case where the relative angle between the Coanda 

blade 32 and the horizontal blade 31 has been gradually decreased from a predetermined 

angle in the second angular range and the angle when transitioning from the third airflow 

state to the second airflow state in a case where the relative angle between the Coanda blade 

15 32 and the horizontal blade 31 has been gradually increased from a predetermined angle in 

the third, angular range are different. 

From this, the present inventor discovered that in the blade angle combinations of the 

Coanda blade 32 and the horizontal blade 31, the blade angle combination region (hereinafter 

called a fourth region) between the blade angle combination 01 when transitioning from the 

20 third airflow state to the first airflow state and the blade angle combination 02 when 

transitioning from the first airflow state to the third airflow state and the blade angle 

combination region (hereinafter called a fifth region) between the blade angle combination 04 

when transitioning from the third airflow state to the second airflow state and the blade angle 

combination 03 when transitioning from the second airflow state to the third airflow state are 

25 hysteresis regions. That is, the present inventor found that the third region includes the fourth 

region, the fifth region, and a blade angle combination region (hereinafter called a sixth 

region) between the blade angle combination 02 and the blade angle combination 03. 

Therefore, the present inventor set the angular range of the relative angle between the 

Coanda blade 32 and the horizontal blade 31 when using the first airflow state to the first 

30 angular range and set the angular range of the relative angle between the Coanda blade 32 

and the horizontal blade 31 when using the second airflow state to the second angular range. 

Moreover, the present inventor set the first angular range to an angular range excluding the 

third angular range and set an upper limit angle of the first angular range to the relative angle 

of the blade angle combination 01. Furthermore, the present inventor set the second angular 
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range to an angular range excluding the third angular range and set a lower limit angle of the 

second angular range to the relative angle of the blade angle combination 04. 

Additionally, as the postures of the Coanda blade 32 and the horizontal blade 31 

employed in the Coanda airflow utilization mode using the first airflow state, the present 

5 inventor decided to employ predetermined postures in which the relative angle between the 

Coanda blade 32 and the horizontal blade 31 becomes a predetermined angle in the first 

angular range, and as the postures of the Coanda blade 32 and the horizontal blade 31 

employed in the normal blowing mode using the second airflow state, the present inventor 

decided to employ predetermined postures in which the relative angle between the Coanda 

10 blade 32 and the horizontal blade 31 becomes a predetermined angle in the second angular 

range. 

Because of this, in a case where the first airflow state is used, the relative angle 

between the Coanda blade 32 and the horizontal blade 31 is adjusted to the predetermined 

angle in the first angular range, and in a case where the second airflow state is used, the 

15 relative angle between the Coanda blade 32 and the horizontal blade 31 is adjusted to the 

predetermined angle in the second angular range, so by adjusting the relative angle between 

the Coanda blade 32 and the horizontal blade 31, the first airflow state and. the second airflow 

state can be selectively used. 

In order to more reliably produce the Coanda airflow on the entire region of the 

20 outside surface 32a of the Coanda blade 32 in the Coanda airflow utilization mode, it suffices 

to set the upper limit angle of the first angular range to an angle that is smaller than the 

relative angle of the blade angle combination 01. Furthermore, in order to more reliably not 

produce the Coanda airflow on the outside surface 32a of the Coanda blade 32 in the normal 

blowing mode, it suffices to set the lower limit angle of the second angular range to an angle 

25 that is larger than the relative angle of the blade angle combination 04. 

(5) Characteristics 

(5-1) 

The present inventor discovered that in an air conditioning indoor unit in which the 

Coanda blade 32 and the horizontal blade 31 cooperate with one another to change outlet air 

30 to a Coanda airflow along the undersurface of the Coanda blade 32, as angular ranges of the 

relative angle between the Coanda blade 32 and the horizontal blade 31, there exist a first 

angular range that results in a first airflow state in which the Coanda airflow is produced on 

substantially the entire region of the outside surface 32a of the Coanda blade 32 and a second 

angular range that is larger than the first angular range and. results in a second airflow state in 
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which the Coanda airflow along the outside surface 32a of the Coanda blade 32 is not 

produced. 

Therefore, in the present embodiment, the control unit 40 adjusts the relative angle 

between the Coanda blade 32 and the horizontal blade 31 in order to selectively use either of 

5 the first airflow state and the second airflow state. More specifically, the control unit 40 

adjusts the relative angle between the Coanda blade 32 and. the horizontal blade 31 to the 

predetermined angle in the first angular range to use the first airflow state and adjusts the 

relative angle between the Coanda blade 32 and the horizontal blade 31 to the predetermined 

angle in the second angular range to use the second airflow state. Specifically, in the case of 

10 executing the Coanda airflow utilization mode using the first airflow state, the control unit 40 

causes the Coanda blade 32 and the horizontal blade 31 to assume predetermined postures in 

which the relative angle between the Coanda blade 32 and the horizontal blade 31 becomes 

the predetermined angle in the first angular range. On the other hand, in the case of 

executing the normal blowing mode using the second airflow state, the control unit 40 causes 

15 the Coanda blade 32 and the horizontal blade 31 to assume predetermined postures in which 

the relative angle between the Coanda blade 32 and the horizontal blade 31 becomes the 

predetermined angle in the second angular range. In this way, by adjusting the relative angle 

between the Coanda blade 32 and the horizontal blade 31 to the predetermined angle in the 

first angular range or the second angular range, either of the first airflow state and the second 

20 airflow state can be selectively used. 

Because of this, a stable airflow can be produced in both the Coanda airflow 

utilization mode using the first airflow state and the normal blowing mode using the second 

airflow state. 

(5-2) 

25 The present inventor discovered that as angular ranges of the relative angle between 

the Coanda blade 32 and the horizontal blade 31, between the first angular range that results 

in the first airflow state and the second angular range that results in the second airflow state 

there exists a third angular range that results in the third airflow state in which the Coanda 

airflow is produced on part of the outside surface 32a of the Coanda blade 32. 

30 Therefore, in the present embodiment, the first angular range and the second angular 

range are set in angular ranges excluding the third angular range. For this reason., when the 

first airflow state that produces the Coanda airflow on substantially the entire region of the 

outside surface 32a of the Coanda blade 32 is used, the concern that the Coanda airflow will 

be produced only on part of the outside surface 32a of the Coanda blade 32 can be reduced. 
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Furthermore, when the second airflow state that does not produce the Coanda airflow on the 

outside surface 32a of the Coanda blade 32 is used, the concern that the Coanda airflow will 

be produced on part of the outside surface 32a of the Coanda blade 32 can be reduced. As a 

result, a stable airflow can be produced no matter which of the first airflow state and the 

5 second airflow state is used. 

Here, in a case which, in an air conditioning indoor unit in which either of the first 

airflow state and the second airflow state is selectively used, results in a predetermined 

airflow state other than the first airflow state and the second airflow state as a result of the 

relative angle between the Coanda blade and the horizontal blade becoming a predetermined 

10 angle in an angular range outside the first angular range and the second angular range when 

changing the relative angle between the Coanda blade and the horizontal blade from the 

predetermined angle in the first angular range to the predetermined angle in the second 

angular range or from the predetermined angle in the second angular range to the 

predetermined angle in the first angular range, the airflow state is allowed to transition to the 

15 second airflow state after having gone from the first airflow state to the predetermined 

airflow state and is allowed to transition to the first airflow state after having gone from the 

second airflow state to the predetermined airflow state. 

Additionally, in the present embodiment, because the third angular range is an angular 

range between the first angular range and the second angular range, when changing the 

20 relative angle between the Coanda blade 32 and the horizontal blade 31 from the 

predetermined angle in the first angular range to the predetermined angle in the second 

angular range, the relative angle between the Coanda blade 32 and the horizontal blade 31 

temporarily invariably becomes the predetermined angle in the third angular range, and when 

changing the relative angle between the Coanda blade 32 and the horizontal blade 31 from 

25 the predetermined angle in the second angular range to the predetermined angle in the first 

angular range, the relative angle between the Coanda blade 32 and the horizontal blade 31 

temporarily invariably becomes the predetermined angle in the third angular range. For this 

reason, when switching from the first airflow state to the second airflow state and when 

switching from the second airflow state to the first airflow state, this momentarily results in 

30 the third airflow state. 

(5-3) 

In the present embodiment, the upper limit angle of the first angular range is set to the 

relative angle of the blade angle combination 61 at which there is a transition from the third 

airflow state to the first airflow state in a case where the relative angle between the Coanda 
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blade 32 and the horizontal blade 31 has been gradually increased from the predetermined 

angle in the second angular range. For this reason, in the Coanda airflow utilization mode in 

which the first airflow state is used, the concern that there will be a transition to the third 

airflow state can be reduced. Because of this, a stable Coanda airflow can be produced in the 

5 Coanda airflow utilization mode. 

(5-4) 

In the present embodiment, the lower limit angle of the second angular range is set to 

the relative angle of the blade angle combination 94 at which there is a transition from the 

third airflow state to the second airflow state in a case where the relative angle between the 

10 Coanda blade 32 and the horizontal blade 31 has been gradually increased from the 

predetermined angle in the first angular range. For this reason, in the normal blowing mode 

in which the second airflow state is used, the concern that there will be a transition to the 

third airflow state can be reduced. Because of this, in the normal blowing mode, the concern 

that the Coanda airflow will be produced can be reduced. 

15 (5-5) 

In a case where, for example, the postures of the Coanda blade 32 and the horizontal 

blade 31 when the first airflow state is used are set to predetermined postures that result in a 

predetermined blade angle combination in the fourth region, or in other words in a case where 

the relative angle between the Coanda blade 32 and the horizontal blade 31 when the first 

20 airflow state is used is set in such a way as to become a predetermined angle in an angular 

range between the relative angle of the blade angle combination 01 and the relative angle of 

the blade angle combination 02—that is, an angular range (hereinafter called a fourth angular 

range) of the relative angle of the blade angle combination in the fourth region that is a 

hysteresis region—the potential for there to be a transition from the first airflow state to the 

25 third airflow state or a transition from the third airflow state to the first airflow state due to 

some kind of phenomenon (e.g., an airflow disturbance or the like) becomes higher. 

Therefore, in the present embodiment, the fourth angular range is included in the third 

angular range, and the first angular range is set in an angular range excluding the third 

angular range. For this reason, when the first airflow state is being used, the concern that 

30 there will be a transition to the third airflow state can be reduced. 

Because of this, a stable Coanda airflow can be produced in the Coanda airflow 

utilization mode. 

(5-6) 

In a case where, for example, the postures of the Coanda blade 32 and the horizontal 
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blade 31 when the second airflow state is used are set to predetermined postures that become 

a predetermined blade angle combination in the fifth region, or in other words in a case where 

the relative angle between the Coanda blade 32 and the horizontal blade 31 when the second 

airflow state is being used is set in such a way as to become a predetermined angle in an 

5 angular range between the relative angle of the blade angle combination 03 and the relative 

angle of the blade angle combination 04—that is, an angular range (hereinafter called a fifth 

angular range) of the relative angle of the blade angle combination in the fifth region that is a 

hysteresis region—the potential for there to be a transition from the second airflow state to 

the third airflow state or a transition from the third airflow state to the second airflow state 

10 due to some kind of phenomenon (e.g., an airflow disturbance or the like) becomes higher. 

Therefore, in the present embodiment, the fi fth angular range is included in the third 

angular range, and the second angular range is set in an angular range excluding the third 

angular range. For this reason, when the second airflow state is being used, the concern that 

there will be a transition to the third airflow state can be reduced. 

15 Because of this, it can be ensured that the Coanda airflow is not produced in the 

normal blowing mode. 

(6) Example Modifications 

(6-1) Example Modification 1A 

In a state in which the horizontal blade 31 is opening the air outlet 15, the outlet air 

20 blown out from the air outlet 15 flows generally along the inside surface 3 lb of the horizontal 

blade 31. Additionally, in a case where the inside surface 3 lb of the horizontal blade 31 is on 

the upper side of the tangent LO to the terminal end F of the scroll surface 17, the outlet air 

blown out generally along the direction tangential to the terminal end F of the scroll surface 

17 has its air direction changed upward by the horizontal blade 31. On the other hand, in a 

25 case where the inside surface 3 lb of the horizontal blade 31 is on the lower side of the 

tangent LO to the terminal end F of the scroll surface 17, depending on the posture of the 

horizontal blade 31, sometimes the outlet air blown out generally along the direction 

tangential to the terminal end F of the scroll surface 17 does not have its air direction changed 

upward by the horizontal blade 31. 

30 For this reason, in the air conditioning indoor unit 10 having a configuration in which 

the air direction of the outlet air is changed by the horizontal blade 31 and is further changed 

by the Coanda effect, when the inside surface 3 lb of the horizontal blade 31 is in a position 

on the lower side of the tangent LO to the terminal end F, sometimes the Coanda airflow is not 

produced because the air direction of the outlet air cannot be changed (regulated) by the 
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inside surface 3 lb of the horizontal blade 31 even if the Coanda blade 32 and the horizontal 

blade 31 have assumed predetermined postures in which the relative angle between the 

Coanda blade 32 and the horizontal blade 31 becomes the predetermined angle in the first 

angular range. 

5 Therefore, in a case where the first airflow state is used, the outlet air can be regulated 

by the inside surface 3 lb of the horizontal blade 31 by causing the Coanda blade 32 and the 

horizontal blade 31 to assume postures in which the relative angle between the Coanda blade 

32 and the horizontal blade 31 becomes the predetermined angle in the first angular range and 

in which the inside surface 3 lb of the horizontal blade 31 is in a position on an upper side of 

10 an imaginary extension line of the tangent LO to the terminal end F, that is, an imaginary 

extension plane of the scroll surface 17. As a result, the outlet air can be regulated toward the 

outside surface 32a of the Coanda blade 32, so the concern that the Coanda airflow will not 

be produced in a case where the first airflow state is used can be reduced. 

INDUSTRIAL APPLICABILITY 

15 The present invention can produce a stable airflow in both an airflow state utilizing a 

Coanda airflow and an airflow state not utilizing a Coanda airflow by adjusting the relative 

angle between a Coanda blade and a horizontal blade, so the present invention is effectively 

applied to an air conditioning indoor unit that selectively uses an airflow state utilizing a 

Coanda airflow and an airflow state not utilizing a Coanda airflow. 
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CLAIMS 

1. An air conditioning indoor unit (10) comprising: 

a casing (11) in which is formed an air outlet (15) from which outlet air is blown out; 

a horizontal blade (31) that changes an up and down direction flow of the outlet air; 

a Coanda blade (32) that utilizes the Coanda effect, which is a phenomenon in which 

the outlet air tends to flow in a direction along an undersurface (32a) positioned in a direction 

out of and different from the flow direction of the outlet air, to change the outlet air of which 

air direction has been changed by the horizontal blade to a Coanda airflow along the 

undersurface; and 

a control unit (40) that can adjust a relative angle between the Coanda blade and the 

horizontal blade in such a way as to selectively use either of a first airflow state, in which the 

control unit adjusts the relative angle to a predetermined angle in a first angular range to 

produce the Coanda airflow on substantially the entire region of the undersurface of the 

Coanda blade, and a second airflow state, in which the control unit adjusts the relative angle 

to a predetermined angle in a second angular range larger than the first angular range to not 

produce the Coanda airflow. 

2. The air conditioning indoor unit according to claim 1, wherein 

when the relative angle is adjusted to a predetermined angle in a third angular range, 

this results in a third airflow state in which the Coanda airflow is produced on part of the 

undersurface of the Coanda blade, and 

the first angular range and the second angular range are set in such a way as to 

exclude the third angular range. 

3. The air conditioning indoor unit according to claim 2, wherein an upper limit angle of 

the first angular range is set to an angle equal to or less than an angle at which there is a 

transition from the third airflow state to the first airflow state in a case where the relative 

angle has been gradually decreased from a predetermined angle in the second angular range. 

4. The air conditioning indoor unit according to claim 2 or 3, wherein a lower limit angle 

of the second angular range is set to an angle equal to or greater than an angle at which, there 

is a transition from the third airflow state to the second airflow state in a case where the 

relative angle has been gradually increased from a predetermined angle in the first angular 
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range. 

5. The air conditioning indoor unit according to claim 2 or 3, wherein an angle at which 

there is a transition from the first airflow state to the third airflow state in a case where the 

relative angle has been gradually increased from a predetermined angle in the first angular 

range and an angle at which there is a transition from the third airflow state to the first airflow 

state in a case where the relative angle has been gradually decreased from a predetermined 

angle in the third angular range are different. 

6. The air conditioning indoor unit according to claim 2 or 3, wherein an angle at which 

there is a transition from the second airflow state to the third airflow state in a case where the 

relative angle has been gradually decreased from a predetermined angle in the second angular 

range and an angle at which there is a transition from the third airflow state to the second 

airflow state in a case where the relative angle has been gradually increased from a 

predetermined angle in the third angular range are different. 

7. The air conditioning indoor unit according to any one of claims 1 to 3, further 

comprising a fan (14) that is disposed inside the casing and forms an airflow in which air 

taken into the casing is channeled toward the air outlet, wherein 

the Coanda airflow is produced as a result of the outlet air being regulated by a 

regulating surface (31 b) of the horizontal blade and thereafter flowing along the undersurface 

of the Coanda blade, 

the casing includes a scroll surface (17) that ranges from a back side of the fan to the 

air outlet and forms a lower portion of a flow path (18) for the outlet air, and 

in a case where the first airflow state is used, the regulating surface of the horizontal 

blade is set in such a way as to be in a position on an upper side of an imaginary extension 

plane of the scroll surface. 

8. The air conditioning indoor unit according to claim 4, wherein an angle at which there 

is a transition from the first airflow state to the third airflow state in a case where the relative 

angle has been gradually increased from a predetermined angle in the first angular range and 

an angle at which there is a transition from the third airflow state to the first airflow state in a 

case where the relative angle has been gradually decreased from a predetermined angle in the 

third angular range are different. 

9. The air conditioning indoor unit according to claim 4, wherein an angle at which there 

is a transition from the second airflow state to the third airflow state in a case where the 

relative angle has been gradually decreased from a predetermined angle in the second angular 

range and an angle at which there is a transition from the third airflow state to the second 



airflow state in a case where the relative angle has been gradually increased from a 

predetermined angle in the third angular range are different. 

10. The air conditioning indoor unit according to claim 5, wherein an angie at which there 

is a transition from the second airflow state to the third airflow state in a case where the 

relative angle has been gradually decreased from a predetermined angle in the second angular 

range and an angle at which there is a transition from the third airflow state to the second 

airflow state in a case where the relative angle has been gradually increased from a 

predetermined angle in the third angular range are different. 

11. The air conditioning indoor unit according to claim 4, further comprising a fan (14) 

that is disposed inside the casing and forms an airflow in which air taken into the casing is 

channeled toward the air outlet, wherein 

the Coanda airflow is produced as a result of the outlet air being regulated by a 

regulating surface (31b) of the horizontal blade and thereafter flowing along the undersurface 

of the Coanda blade, 

the casing includes a scroll surface (17) that ranges from a back side of the fan to the 

air outlet and forms a lower portion of a flow path (18) for the outlet air, and 

in a case where the first airflow state is used, the regulating surface of the horizontal 

blade is set in such a way as to be in a position on an upper side of an imaginary extension 

plane of the scroll surface. 

12. The air conditioning indoor unit according to claim 5, further comprising a fan (14) 

that is disposed inside the casing and forms an airflow in which air taken into the casing is 

channeled toward the air outlet, wherein 

the Coanda airflow is produced as a result of the outlet air being regulated by a 

regulating surface (3 lb) of the horizontal blade and thereafter flowing along the undersurface 

of the Coanda blade, 

the casing includes a scroll surface (17) that ranges from, a back side of the fan to the 

air outlet and forms a lower portion of a flow path (18) for the outlet air, and 

in a case where the first airflow state is used, the regulating surface of the horizontal blade is 

set in such a way as to be in a position on an upper side of an imaginary extension plane of 

the scroll surface. 

13. The air conditioning indoor unit according to claim 6, further comprising a fan (14) 

that is disposed inside the casing and forms an airflow in which air taken into the casing is 

channeled toward the air outlet, wherein 

the Coanda airflow is produced as a result of the outlet air being regulated by a 
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regulating surface (31b) of the horizontal blade and thereafter flowing along the undersurface 

of the Coanda blade, 

the casing includes a scroll surface (17) that ranges from a "back side of the fan to the 

air outlet and forms a lower portion of a flow path (18) for the outlet air, and 

in a case where the first airflow state is used, the regulating surface of the horizontal blade is 

set in such a way as to be in a position on an upper side of an imaginary extension plane of 

the scroll surface. 
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ABSTRACT 

Ail air conditioning indoor unit (10) is equipped with: a horizontal blade (31) that 

changes an up and down direction flow of outlet air; a Coanda blade (32) that cooperates with 

the horizontal blade (31) to utilize the Coanda effect to change the outlet air to a Coanda 

5 airflow along an outside surface (32a) of the Coanda blade (32); and a control unit (40) that 

can adjust a relative angle between the Coanda blade (32) and the horizontal blade (31) in 

such a way as to selectively use either of a first airflow state, in which the control unit (40) 

adjusts the relative angle between the Coanda blade (32) and the horizontal blade (31) to a 

predetermined angle in a first angular range to produce the Coanda airflow on substantially 

10 the entire region of the outside surface (32a) of the Coanda blade (32), and a second airflow 

state, in which the control unit (40) adjusts the relative angle to a predetermined angle in a 

second angular range larger than the first angular range to not produce the Coanda airflow. 
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