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Description

TECHNICAL FIELD

[0001] The present invention relates to an air outlet
structure for air conditioners which perform room air
conditioning.

BACKGROUND ART

[0002] Conventionally, there has been provided an air
conditioner in which a cross fin heat exchanger and a
cross flow fan are disposed in a generally rectangular
casing mounted on a wall surface, so that conditioning
air is blown off from an air outlet provided on the under-
side of the casing.
[0003] However, in this air conditioner, as shown in
Fig. 8A, since the air flow direction of the conditioning
air of an indoor unit 80 mounted on a wall surface is
generally restricted to a forward direction, people tend
to feel a draft in a living space S1 particularly during
heating operation. Also, unless flaps for controlling the
air flow direction are swung, it could be impossible to
obtain a uniform temperature distribution, which causes
a problem in comfortableness.

DISCLOSURE OF THE INVENTION

[0004] Therefore, an object of the present invention is
to provide an air outlet structure for air conditioners
which enables air conditioning to be performed so that
the room temperature distribution becomes uniform
while any draft feeling is eliminated, without involving
the swing function of flaps.
[0005] In order to achieve the above-mentioned ob-
ject, the present invention provides an air outlet struc-
ture for air conditioners, which comprises: a casing; a
turbofan whose axis is positioned in the casing along a
back-and-forth direction and which blows off air, which
has been sucked from a front side, radially outwardly
with respect to the axis; and a heat exchanger disposed
in the casing on the front side of the turbofan, the casing
having outlets for blowing off the air, which has been
blown off from the turbofan, in upper and lower, right and
left directions, as well as flaps for controlling flow direc-
tions of the air blown off from the outlets, respectively,
wherein a ranging distance of the air blown off from the
upper outlet is larger than any ranging distance of the
air blown off from the lower, right and left outlets.
[0006] According to this invention, by the four-direc-
tion blowoff, blown-off air flows and circulates so as to
engulf the indoor living space along the wall surface, the
ceiling surface and the floor surface. Further, the rang-
ing distance of air blown off from the upper outlet is larg-
er than the ranging distances of air blown off from the
lower-side, right-side and left-side outlets. As a result,
for example, when the air blown off from the upper outlet
is directed toward the front and set at a higher velocity

than the other outlets, air in the vicinity of the ceiling is
pushed toward the opposite wall surface side, and fur-
ther flows from the opposite wall surface side to the low-
er floor surface, thus the air being efficiently stirred so
as to engulf the living space in the room. Therefore,
warm air in upper part of the room is circulated particu-
larly in the heating operation, by which floatage of warm
air or residence of warm air in the upper part of the room
is prevented. Thus, an air conditioning in which the in-
door temperature distribution is uniform and which is
free from any draft feeling can be attained without swing-
ing function of flaps.
[0007] In an embodiment of the air outlet structure for
air conditioners according to Claim 1, an angle of incli-
nation of a direction of the air blown off from the upper
outlet with respect to a plane vertical to the axis of the
turbofan is larger than any angle of inclination of direc-
tions of air blown off from the lower, right and left outlets
with respect to the plane vertical to the axis of the tur-
bofan.
[0008] According to this embodiment, the angle of in-
clination of the direction of air blown off from the upper
outlet with respect to a plane vertical to the axis of the
turbofan is set larger than the angle of inclination of the
directions of air blown off from the lower, right and left
outlets with respect to a plane vertical to the axis of the
turbofan, by which the air from the upper outlet is blown
off forward and toward a wall surface opposite to the
wall surface on which this indoor unit is mounted. There-
fore, the ranging distance of the air blown off from the
upper outlet can be made longer than the ranging dis-
tances of the air blown off from the lower, right and left
outlets.
[0009] In an embodiment of the air outlet structure for
air conditioners according to Claim 1 or 2, a length from
front edge to rear edge of the upper flap is longer than
any length from front edge to rear edge of the lower, right
and left flaps.
[0010] According to this embodiment, the length from
front edge to rear edge of the upper flap is set longer
than the lengths from front edge to rear edge of the other
flaps. As a result, a more effective air flow control can
be attained so that the blowoff of air from the upper outlet
to the front can be easily achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is an exploded perspective view of main part
of an indoor unit using an air outlet structure for air
conditioners according to an embodiment of the
present invention;
Fig. 2 is a front view of the indoor unit;
Fig. 3 is a sectional view as viewed from the line
III-III of Fig. 2;
Fig. 4 is a schematic structural view of the indoor
unit;
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Fig. 5 is a main-part sectional view showing the air
outlet structure on the upper side of the indoor unit;
Fig. 6 is a main-part sectional view showing the air
outlet structure on the lower, left and right side of
the indoor unit;
Fig. 7 is a view showing a state in which the indoor
unit is mounted on an indoor wall surface; and
Fig. 8A is a view showing an air flow state of an in-
door unit of an air conditioner according to the prior
art, and Fig. 8B is a view showing an air flow state
of the indoor unit of an air conditioner according to
the embodiment of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] The air outlet structure for air conditioners ac-
cording to the present invention is described in detail by
way of embodiments thereof.
[0013] Fig. 1 is an exploded perspective view of main
part of an indoor unit using the air outlet structure for air
conditioners according to an embodiment of the present
invention, where reference numeral 1 denotes a gener-
ally square-shaped bottom frame whose rear side is
mounted on a room wall surface; 2 denotes a motor fixed
via a motor fixing plate 12 to a mounting portion 11 pro-
vided at a generally center of the bottom frame 1; 3 de-
notes a turbofan whose axis is positioned in the bottom
frame 1 along the back-and-forth direction and which is
driven by the motor 2 so that the turbofan blows off air,
which has been sucked from the front side, radially out-
wardly with respect to the axis; 4 denotes a bell mouth
mounted on the bottom frame 1 on the front side of the
turbofan 3; 5 denotes a heat exchanger mounted on the
front side of the bell mouth 4; 6 denotes a front panel
which is mounted on the bottom frame 1 on the front
side of the heat exchanger 5 and which has a generally
square-shaped suction port 6a; and 7 denotes a suction
grille which is mounted on the suction port 6a of the front
panel 6 and equipped with an air filter 8 on the rear side.
A circular hole 14 is provided at a generally center of the
bell mouth 4, and a drain pan 13 is disposed at a lower
portion of the bell mouth 4. In addition, the bottom frame
1 and the front panel 6 constitute a casing.
[0014] Fig. 2 shows a front view of the indoor unit in
which the suction grille 7 and the front panel 6 shown in
Fig. 1 have been removed. As shown in Fig. 2, the bot-
tom frame 1 has an outlet 21 on the upper side, an outlet
22 on the lower side, an outlet 23 on the right side, an
outlet 24 on the left side. Also, an upper flap 31, a lower
flap 32, a right flap 33 and a left flap 34 are attached at
the outlets 21, 22, 23, 24, respectively. The upper flap
31, the lower flap 32, the right flap 33 and the left flap
34 are driven by an upper-flap stepping motor 41, a low-
er-flap stepping motor 42, a right-flap stepping motor 43
and a left-flap stepping motor 44, respectively, to control
the flow directions of air blown off from the outlets 21,
22, 23, 24.
[0015] Fig. 3 is a sectional view as viewed from the

line III - III of Fig. 2, where the turbofan 3 and the heat
exchanger 5 are provided as thin type ones while the
motor 2 mounted on the bottom frame 1 is accommo-
dated in a recessed portion forming a curved surface 3a
of the turbofan 3. Air sucked in from the front by the tur-
bofan 3 is blown off from the upper-and-lower, right-and-
left outlets 21, 22 (only two outlets shown in Fig. 3) as
indicated by arrows R1, R2 via the suction grille 7, the
air filter 8 and the heat exchanger 5. At the upper outlet
21, air from the turbofan 3 is blown off obliquely upward
in the front when the upper flap 31 is at a specified de-
gree of openness, where the air flow direction becomes
about 60 degrees with respect to a plane vertical to the
axis of the turbofan 3. Meanwhile, at the lower-side out-
let 22, air from the turbofan 3 is blown off obliquely down-
ward in the front when the lower flap 32 is at a specified
degree of openness, where the air flow direction be-
comes about 30 degrees with respect to a plane vertical
to the axis of the turbofan 3. Also, at the right outlet 23
and the left outlet 24 (shown in Fig. 2), which are similar
in construction to the lower outlet 22, air from the turbo-
fan 3 is blown off obliquely sideways in the front when
the right flap 33 and the left flap 34 (shown in Fig. 2) are
at a specified degree of openness, where the air flow
direction becomes about 30 degrees with respect to a
plane vertical to the axis of the turbofan 3. At the upper
outlet 21, which is substantially larger in blowoff resist-
ance than the other outlets 22, 23, 24, the velocity of
blown-off air becomes faster. Like this, the direction of
air blown off from the upper outlet 21 is set to the forward
direction and the velocity of air blown off from the outlet
21 is made faster, so that the ranging distance of air
blown off from the upper outlet 21 is made larger than
that of the outlets 22, 23, 24.
[0016] Fig. 4 is a schematic structural view of the in-
door unit. This indoor unit comprises the upper-flap
stepping motor 41, the lower-flap stepping motor 42, the
right-flap stepping motor 43 and the left-flap stepping
motor 44 as a driving section, and a control unit 10 for
controlling the stepping motors 41, 42, 43, 44, the tur-
bofan 3 and the like. The control unit 10 comprises a
microcomputer, input/output circuits and the like, and
has a flap control section 10a which outputs a control
signal to the stepping motors 41, 42, 43, 44 responsive
to the state of operation thereby to control the degree of
openness of the upper flap 31, the lower flap 32, the
right flap 33 and the left flap 34. The stepping motors
41, 42, 43, 44 and the flap control section 10a of the
control unit 10 constitute an air flow control unit.
[0017] Fig. 5 is a main-part sectional view of the up-
per-side outlet of the indoor unit for air conditioners, and
Fig. 6 is a main-part sectional view of the lower-side,
right-side and left-side of the indoor unit. It is noted that
Figs. 5 and 6 are purposed to explain in detail the air
outlet structure of the indoor unit for air conditioners,
which is different from the air outlet structure of the in-
door unit shown in Fig. 3.
[0018] As shown in Fig. 5, a guide portion 51 having
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a curved surface 51a gradually curved obliquely forward
from the turbofan 3 side is placed on the rear side of an
upper outlet 53 of a casing 50, while a guide portion 52
having a curved surface 52a gradually curved obliquely
forward from the turbofan 3 side is placed on the front
side of the outlet 53. These guide portions 51, 52 define
a blowoff passage for blowing off the conditioning air ob-
liquely upward in the front. Also, at the outlet 53, is
mounted an upper flap 54 rotatably supported by a ro-
tating shaft 55. This upper flap 54, while opened at a
specified degree of openness, has its front edge side
gradually curved toward the turbofan 3 side so that air
smoothly flows along the blowoff passage. Further, a
plurality of vertical plates 56 (only one shown in Fig. 5)
extending generally vertically at specified intervals are
provided on the front side of the vane surface of the up-
per flap 54. When the upper flap 54 is brought to a spec-
ified degree of openness, air flow is controlled by the
guide portions 51, 52 and the upper flap 54 so that the
direction of air blown off from the turbofan 3 comes to
form an angle of about 60 degrees with a plane vertical
to the axis of the turbofan 3. To narrow the degree of
openness of the upper flap 54, the upper flap 54 is ro-
tated along a direction of arrow R3.
[0019] Also, as shown in Fig. 6, a guide portion 61
having a curved surface 61a gradually curved obliquely
forward from the turbofan 3 side is placed on the rear
side of lower, right and left outlets 63 of the casing 50,
and a guide portion 62 having a curved surface 62a
gradually curved obliquely forward from the turbofan 3
side is placed on the front side of the casing 50. At the
lower outlet 63, these guide portions 61, 62 define a
blowoff passage for blowing off the conditioning air from
the outlet 63 obliquely downward in the front. At the right
and left outlets 63, the guide portions 61, 62 define a
blowoff passage for blowing off the conditioning air from
the outlets 63 obliquely sideways and forward. Also, at
the outlets 63, are mounted lower, right and left flaps 64
rotatably supported by a rotating shaft 65. A plurality of
vertical plates 66 (only one shown in Fig. 6) extending
generally vertically at specified intervals are provided on
the front side of the vane surface of the upper flap 64.
At the lower outlet 63, when the lower flap 64 is brought
to a specified angle, air flow is controlled by the guide
portions 61, 62 and the flap 64 so that the direction of
air blown off from the turbofan 3 is made obliquely down-
ward and forward so as to form an angle of about 30
degrees with a plane vertical to the axis of the turbofan
3. Also, at the right and left outlets 63, when the right
flap 64 and the left flap 64 are brought to a specified
angle, air flow is controlled by the guide portions 61, 62
and the flaps 64 so that the direction of air blown off from
the turbofan 3 is made obliquely forward so as to form
an angle of about 30 degrees with a vertical plane in-
cluding the axis of the turbofan 3. To narrow the degree
of openness of the flaps 64, the flaps 64 are rotated
along a direction of arrow R4.
[0020] In the air conditioner having this constitution,

as shown in Fig. 3, when the motor 2 is rotated, the tur-
bofan 3 is rotated so that air is sucked in via the heat
exchanger 5 from the axial front of the turbofan 3, flow-
ing along the curved surface of a curved portion 3a of
the turbofan 3, and conditioning air heat-exchanged by
the heat exchanger 5 is blown off from the upper-and-
lower, right-and-left outlets 21, 22, 23, 24 (shown in Fig.
2) radially outwardly. When this occurs, the stepping
motors 41, 42, 43, 44 are controlled by the flap control
section 10a of the control unit 10 shown in Fig. 4 so that
the degree of openness of the upper flap 31, the lower
flap 32, the right flap 33 and the left flap 34 shown in
Fig. 2 is controlled, so that the directions of air flows
blown off from the outlets 21, 22, 23, 24 are controlled,
respectively. For example, as shown in Fig. 7, when the
indoor unit 70 of this invention is mounted on an indoor
wall surface so that air is blown off in the four directions
of upper and lower, right and left, air blown off in the four
directions flows and circulates so as to engulf the indoor
living space along the wall surface, the ceiling surface
and the floor surface, thereby preventing people from
feeling a draft in the living space S2 and thus improving
the comfortableness in cooling and heating operation as
shown in Fig. 8B.
[0021] As shown above, in the outlet structure of the
air outlet structure, since the upper-side air outlet struc-
ture (shown in Fig. 5) is longer in the ranging distance
of blown-off air than the lower-side, right-side and left-
side air outlet structures (shown in Fig. 6), the air blown
off from the upper outlet 53 efficiently stirs air so as to
engulf the living space in the room together with the flow
of air blown off from the lower, right and left outlets 63,
thereby circulating the warm air in upper part of the room
particularly in the heating operation. Therefore, an air
conditioning in which the indoor temperature distribution
is uniform and which is free from any draft feeling can
be attained without swinging the flaps, and the comfort-
ableness can be improved.
[0022] Also, since the angle of inclination of the blow-
off direction from the upper outlet 21 with respect to a
plane vertical to the axis of the turbofan 3 has been set
to about 60 degrees, which is larger than the about
30-degree angle of inclination of the blowoff direction
from the lower, right and left outlets 22, 23, 24, the air
from the upper outlet 21 is blown off toward a wall sur-
face opposite to the wall surface on which the indoor
unit is mounted. As a result, the ranging distance of air
blown off from the upper outlet 21 can be made longer
than the ranging distance of the air blown off from the
lower, right and left outlets 22, 23, 24.
[0023] Also, as shown in Fig. 5, since the length from
front edge to rear edge of the upper flap 54 is made long-
er than the lengths from front edge to rear edge of the
lower, right and left flaps 64, a more effective air flow
control can be achieved so that air can be easily blown
off from the upper outlet 21 to the front. Besides, the
upper flap 54 is curved at its upstream side so that air
blown off from the turbofan 3 is smoothly guided, thus
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making it easy particularly to blow off air to the front.
[0024] In the above embodiment, the direction of air
blown off from the upper outlet 21 is set to about 60 de-
grees with respect to a plane vertical to the axis of the
turbofan 3, the direction of air blown off from the lower
outlet 22 is set to about 30 degrees with respect to a
plane vertical to the axis of the turbofan 3, and the di-
rection of air blown off from the right and left outlets 23,
24 is set to about 30 degrees with respect to a plane
vertical to the axis of the turbofan 3. However, it is only
required that the ranging distance of air blown off from
the upper outlet be larger than the ranging distance of
air blown off from the lower, right and left outlets, and
the angle of air flow blown off from the individual outlets
may be set to any appropriate values.

Industrial Applicability

[0025] The air outlet structure for air conditioners of
the present invention is used for air conditioners that
blow off conditioning air in upper and lower, right and
left directions.

Claims

1. An air outlet structure for air conditioners, which
comprises: a casing (1, 6); a turbofan (3) whose axis
is positioned in the casing (1, 6) along a back-and-
forth direction and which blows off air, which has
been sucked from a front side, radially outwardly
with respect to the axis; and a heat exchanger (5)
disposed in the casing (1, 6) on the front side of the
turbofan (3), the casing (1, 6) having outlets (21, 22,
23, 24) for blowing off the air, which has been blown
off from the turbofan (3), in upper and lower, right
and left directions, as well as flaps (31, 32, 33, 34)
for controlling flow directions of the air blown off
from the outlets (21, 22, 23, 24), respectively,
wherein

a ranging distance of the air blown off from the
upper outlet (21) is larger than any ranging distance
of the air blown off from the lower, right and left out-
lets (22, 23, 24).

2. The air outlet structure for air conditioners accord-
ing to Claim 1, wherein

an angle of inclination of a direction of the air
blown off from the upper outlet (21) with respect to
a plane vertical to the axis of the turbofan (3) is larg-
er than any angle of inclination of directions of air
blown off from the lower, right and left outlets (22,
23, 24) with respect to the plane vertical to the axis
of the turbofan (3).

3. The air outlet structure for air conditioners accord-
ing to Claim 1 or 2, wherein

a length from front edge to rear edge of the

upper flap (31) is longer than any length from front
edge to rear edge of the lower, right and left flaps
(32, 33, 34).

Patentansprüche

1. Luftauslassanordnung für Klimaanlagen, welche
aufweist: ein Gehäuse (1, 6); ein Turbogebläse (3),
dessen Achse in dem Gehäuse (1, 6) entlang der
Richtung nach hinten und vorn angeordnet ist, und
welches Luft, die von einer Vorderseite angesaugt
wurde, radial nach außen in Bezug auf die Achse
abbläst; und einen Wärmetauscher (5), der in dem
Gehäuse (1, 6) an der Vorderseite des Turbogeblä-
ses (3) angeordnet ist, wobei das Gehäuse (1, 6)
Auslässe (21, 22, 23, 24) zum Abblasen der Luft
aufweist, die von dem Turbogebläse (3) abgebla-
sen wurde, in Richtung nach oben und unten, rechts
und links, sowie Klappen (31, 32, 33, 34) zum Steu-
ern der Flussrichtung der von dem jeweiligen Aus-
lass (21, 22, 23, 24) abgeblasenen Luft, wobei
die Bereichsentfernung jener Luft, die von dem obe-
ren Auslass (21) abgeblasen wird, größer ist als ir-
gendeine Bereichsentfernung der Luft, die von dem
unteren, rechten und linken Auslass (22, 23, 24) ab-
geblasen wird.

2. Luftauslassanordnung für Klimaanlagen nach An-
spruch 1, bei welcher
ein Winkel der Schrägstellung einer Richtung der
Luft, die von dem oberen Auslass (21) abgeblasen
wird, in Bezug auf eine Ebene vertikal zur Achse
des Turbogebläses (3) größer ist als jeder Winkel
der Schrägstellung der Richtung der Luft, die von
dem unteren, rechten und linken Auslass (22, 23,
24) abgeblasen wird, in Bezug auf die Ebene senk-
recht zur Achse des Turbogebläses (3).

3. Luftauslassanordnung für Klimaanlagen nach An-
spruch 1 oder 2, bei welcher
eine Länge vom vorderen Rand zum hinteren Rand
der oberen Klappe (31) größer ist als jede Länge
vom vorderen Rand zum hinteren Rand der unte-
ren, rechten und linken Klappe (32, 33, 34).

Revendications

1. Structure de sortie d'air pour conditionneurs d'air
comprenant : un carter (1, 6) ; un moteur à double
flux (3) dont l'axe est positionné dans le carter (1,
6) le long d'une direction de va et vient et qui souffle
l'air qui a été aspiré à partir d'un côté avant, radia-
lement vers l'extérieur par rapport à l'axe ; et un
échangeur de chaleur (5) disposé dans le carter (1,
6) sur le côté avant du moteur à double flux (3), le
carter (1, 6) étant doté de sorties (21, 22, 23, 24)
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pour souffler l'air qui a été soufflé depuis le moteur
à double flux (3), dans les directions supérieure et
inférieure, droite et gauche, ainsi que des volets
(31, 32, 33, 34) pour contrôler les directions d'écou-
lement de l'air soufflé depuis les sorties (21, 22, 23,
24) respectivement, dans laquelle :

une distance de l'air soufflé à partir de la sortie
supérieure (21) est supérieure à n'importe
quelle distance de l'air soufflé à partir des sor-
ties inférieures, droite et gauche (22, 23, 24).

2. Structure de sortie d'air pour conditionneurs d'air
selon la revendication 1, dans laquelle :

un angle d'inclinaison d'une direction de l'air
soufflé à partir de la sortie supérieure (21) par
rapport à un plan vertical par rapport à l'axe du
moteur à double flux (3) est supérieur à n'im-
porte quel angle d'inclinaison des directions de
l'air soufflé à partir des sorties inférieures droite
et gauche (22, 23, 24) par rapport au plan ver-
tical par rapport à l'axe du moteur à double flux
(3).

3. Structure de sortie d'air pour conditionneurs d'air
selon la revendication 1 ou 2, dans laquelle :

une longueur du bord avant au bord arrière du
volet supérieur (31) est plus longue que n'im-
porte quelle longueur du bord avant au bord ar-
rière des volets inférieurs droit et gauche (32,
33, 34).
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