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(54) Air conditioner

(57) An air conditioner includes an indoor unit having
a fan (3), an air discharge opening (8), an up-down vane
(5) installed at the air discharge opening for dispersing
air flow in a vertical direction while having a rotational
movement and an air flow duct (1) extended from the fan
to the air discharge opening. Further, a groove portion
(4) is provided on an upper surface of the air discharge
opening (8) of the air flow duct (1), the groove portion (4)
having a concave cross section to prevent a rotational
movement of the up-down vane (5) from being obstruct-
ed, and its lengthwise direction is substantially perpen-
dicular to an airflow direction, an upper end of the up-
down vane (5) being substantially coinciding with an up-
per end of the air discharge opening (8) when the up-
down vane (5) closes the air discharge opening (8).
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Description

[0001] The present invention relates to an air condi-
tioner having an up-down vane installed to have a rota-
tional movement at an air discharge opening.
[0002] A conventional air conditioner has an air flow
duct extended from a fan to an air discharge opening.
When viewed in a cross section cut perpendicularly to
the front face of the air conditioner (to be called as a
vertical cross section hereinafter), an upper surface of
the air flow duct is prepared straight, while a lower surface
thereof is smoothly connected with a curve extended
from the upstream thereof (see, for example, Japanese
Patent Laid-open Application No. 2002-106948: Refer-
ence 1).
[0003] Referring to Fig. 3, there is illustrated a vertical
cross sectional view of the conventional air conditioner
disclosed in Reference 1. As shown in the figure, the air
conditioner includes fan 3, up-down vane 5, air discharge
opening 8 and air flow duct 1 extended form fan 3 to air
discharge opening 8. Room air drawn into the air condi-
tioner is directed toward air discharge opening 8 via air
flow duct 1 by fan 3 after heat exchange to be blown out
to the room through air discharge opening 8, while it is
dispersed in a vertical direction by up-down vane 5 that
is driven to have a rotational motion about rotation shaft 9.
[0004] In the foregoing configuration of the convention-
al air conditioner, however, since the up-down vane has
a rotational motion, there should be prepared a clearance
space between an upper end of the up-down vane and
the upper surface of the air flow duct in order to prevent
the upper surface of the air flow duct from blocking a
rotation track of the up-down vane, obstructing the rota-
tional movement of the up-down vane. Accordingly, when
the up-down vane closes the air discharge opening, there
remains a relatively large gap left opened between the
up-down vane and the upper end of the air discharge
opening.
[0005] It is, therefore, an object of the present invention
to provide an air conditioner having an improved design
feature by minimizing a gap between an upper end of an
up-down vane and an upper end of an air discharge open-
ing, while improving an air blowing efficiency.
[0006] In accordance with the present invention, there
is provided an air conditioner including an indoor unit
having a fan, an air discharge opening, an up-down vane
installed at the air discharge opening for dispersing air
flow in a vertical direction while having a rotational move-
ment and an air flow duct extended from the fan to the
air discharge opening, wherein a groove portion is pro-
vided on an upper surface of the air discharge opening
of the air flow duct, the groove portion having a concave
cross section to prevent a rotational movement of the up-
down vane from being obstructed, and its lengthwise di-
rection is substantially perpendicular to an airflow direc-
tion, an upper end of the up-down vane being substan-
tially coinciding with an upper end of the air discharge
opening when the up-down vane closes the air discharge

opening.
[0007] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

Fig. 1 is a vertical cross sectional view of an air con-
ditioner in accordance with a first preferred embod-
iment of the present invention;
Fig. 2 presents a vertical cross sectional view of an
air conditioner in accordance with a second preferred
embodiment of the present invention; and
Fig. 3 sets forth a vertical cross sectional view of a
conventional air conditioner.

[0008] Hereinafter, preferred embodiments of the
present invention will described with reference to the ac-
companying drawings. However, it is to be noted that the
present invention is not limited thereto.

(First preferred embodiment)

[0009] Fig. 1 provides a vertical cross sectional view
of an air conditioner in accordance with a first preferred
embodiment of the present invention.
[0010] Referring to Fig. 1, room air drawn into the air
conditioner is blown to air discharge opening 8 via air
flow duct 1 by fan 3 after heat exchange to be finally
blown back into the room through air discharge opening
8 while being dispersed in a vertical direction by up-down
vane 5 that is driven to have a rotational movement about
rotation shaft 9.
[0011] As for air flow duct 1 extended from fan 3 to air
discharge opening 8, its upper surface 1a on the side of
air discharge opening 8 is provided with groove portion
4 shaped similar to a rotation track of up-down vane 5.
By forming groove portion 4 such that it conforms to the
rotation track of up-down vane 5, up-down vane 5 is al-
lowed to have a rotational movement without being ob-
structed by air flow duct 1. Specifically, groove portion 4
has an arc-shaped cross section and its lengthwise di-
rection is substantially perpendicular to an airflow direc-
tion. Also, when up-down vane 5 closes the air discharge
opening 8, the upper end of up-down vane 5 is arranged
to substantially coincide with the upper end of air dis-
charge opening 8. Therefore, a gap between the upper
end of up-down vane 5 and the upper end of air discharge
opening 8 can be minimized.
[0012] Further, first protruding portion 6 is formed at
upstream of groove portion 4 in a manner that its surface
is curved to be smoothly connected with the surface of
groove portion 4 and a lengthwise direction of first pro-
truding portion 6 is substantially parallel to groove portion
4. First protruding portion 6 has a cross section whose
periphery is arc-shaped.
[0013] Also, second protruding portion 7 is provided
on lower surface 1b of air flow duct 1 on the side of air
discharge opening 8 such that its surface is curved to be
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smoothly connected with the surface on air discharge
opening 8 of air flow duct 1. Second protruding portion 7
has a convex cross section and a lengthwise direction of
second protruding portion 7 is substantially perpendicu-
lar to the airflow direction.
[0014] An operation of the air conditioner having the
above-described configuration will now be explained.
[0015] While the air conditioner is not operated, up-
down vane 5 is kept closed and its upper end substantially
coincides with the upper end of air discharge opening 8.
Thus, the gap between the upper end of up-down vane
5 and the upper end of air discharge opening 8 is mini-
mized, so that an interior of the air conditioner cannot be
seen from outside, and the design feature of the appear-
ance of the air conditioner can be improved. Moreover,
in this configuration, pollutants such as dust can be pre-
vented from entering into the air conditioner, whereby
contamination of the interior of the air conditioner can be
prevented, which in turn prevents performance degrada-
tion of the air conditioner. Besides, unlike the conven-
tional configuration of the air conditioner in which the gap
between the upper end of up-down vane 5 and the upper
end of air discharge opening 8 should be big enough to
prevent the rotary movement of up-down vane 5 from
being obstructed, air flow duct 1 need not be formed larg-
er than necessary in accordance with the present inven-
tion. Therefore, the static pressure of the air can be in-
creased, so that a backflow of the air through air dis-
charge opening 8 and a generation of rustling noise there-
by can be prevented, and an air blowing efficiency of the
air conditioner can be improved.
[0016] Moreover, since it is possible to locate rotation
shaft 9 of up-down vane 5 closer to the center of air dis-
charge opening 8, up-down vane 5 can be installed near
the center of airflow discharged from air discharge open-
ing 8. Therefore, rectification of air gets easier, and the
air blowing efficiency can be improved. In particular, rec-
tification in an upward direction can be effectively facili-
tated to thereby make it feasible to control the direction
of the airflow upwardly such that the air can be prevented
from being blown to a user directly. Further, since rotation
shaft 9 of up-down vane 5 can be located closer to the
center of air discharge opening 8, a torque on up-down
vane 5 is reduced, which in turn reduces a driving force
required for driving up-down vane 5 by using, e.g., a step-
ping motor. Therefore, using low-priced components are
possible.
[0017] Furthermore, as described above, first protrud-
ing portion 6, whose cross sectional periphery is arc-
shaped, is formed at an upstream side of groove portion
4 of upper surface 1a on the side of air discharge opening
8 of air flow duct 1 such that its surface is curved to be
smoothly connected with the surface of groove portion 4
substantially in parallel therewith. Here, in proportion to
the amount of the protrusion of first protruding portion 6,
the area of air flow duct 1 will be reduced, resulting in an
increase of the static pressure of the air. Further, by
smoothly connecting first protruding portion 6 to groove

portion 4 on the upper surface of the air flow duct 1, re-
sistance to air flow can be reduced, so that peeling can
be effectively prevented. Also, since this configuration
facilitates the air flow along the surface of the air flow
duct, the air blowing efficiency of the air conditioner can
be improved.
[0018] Moreover, as described above, second protrud-
ing portion 7 having the convex cross section is formed
on lower surface 1b on the side of air discharge opening
8 of air flow duct 1 such that its surface is curved to be
smoothly connected with the surface of air discharge
opening 8 of air flow duct 1, while its lengthwise direction
is set to be substantially perpendicular to the airflow di-
rection. In proportion to the amount of the protrusion of
second protruding portion 7, the area of air flow duct 1
will be reduced, resulting in an increase of the static pres-
sure of the air. Further, by configuring second protruding
portion 7 having the convex cross section to be smoothly
connected with lower surface 1b of air flow duct 1, resist-
ance to air flow can be reduced, so that peeling can be
further prevented. Also, since this configuration facili-
tates the flow of the air along the surface of the air flow
duct, the air blowing efficiency of the air conditioner can
be further improved.
[0019] As described above, in accordance with the first
preferred embodiment of the present invention, a groove
portion of a concave cross section is formed on the upper
surface of the air flow duct extended from the fan to the
air discharge opening in a manner that the lengthwise
direction of the groove portion is substantially perpendic-
ular to an airflow direction. By providing the groove por-
tion shaped as explained, the up-down vane is allowed
to make a rotary movement without being obstructed by
the presence of the air flow duct. Accordingly, since the
upper end of the up-down vane can be made to substan-
tially coincide with the upper end of the air flow duct when
the up-down vane closes the air discharge opening, the
gap between the upper end of the up-down vane and the
upper end of the air discharge opening can be minimized,
whereby the design feature of the air conditioner can be
improved. Further, the first protruding portion, whose
cross sectional periphery is arc-shaped, is formed at an
upstream side of the groove portion such that its surface
is curved to be smoothly connected with the surface of
the groove portion substantially in parallel therewith. Al-
so, the second protruding portion having a convex cross
section is formed on the lower surface on the side of the
air discharge opening of the air flow duct such that its
surface is curved to be smoothly connected with the lower
surface of the air flow duct, while its lengthwise direction
is set to be substantially perpendicular to the airflow di-
rection. By forming the first and the second protruding
portion, the area of the air flow duct can be reduced, and
the static pressure of the air can be increased. Also, since
it is possible to locate the rotation shaft of the up-down
vane closer to the center of the air discharge opening,
rectification of air by the up-down vane gets easier,
whereby the air blowing efficiency can be improved.
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(Second preferred embodiment)

[0020] As can be seen from a vertical cross sectional
view of the air conditioner in Fig. 2 in accordance with a
second preferred embodiment of the present invention,
second protruding portion 7 provided on lower surface
1b of air flow duct 1 can be shaped to have a flat surface.
By installing protruding portion 7 of the flat surface on
the lower surface of the air flow duct, the area of the air
flow duct can be reduced, resulting in an increase of the
static pressure of the air. As a result, resistance to air
flow decreases, so that peeling can be prevented. Thus,
the flow of air along the surface of the air flow duct is
facilitated, so that the air blowing efficiency of the air con-
ditioner can be improved.
[0021] As described above, the air conditioner in ac-
cordance with the present invention has a configuration
in which a gap between the air discharge opening and
the up-down vane rotated thereat is minimized. Accord-
ingly, the design feature of the air conditioner can be
improved and the air blowing efficiency can be enhanced.
As a result, the present invention can be favorably applied
to a blower, a dehumidifier, a fan heater and so forth.
[0022] While the invention has been shown and de-
scribed with respect to the preferred embodiments, it will
be understood by those skilled in the art that various
changes and modifications may be made without depart-
ing from the scope of the invention as defined in the fol-
lowing claims.

Claims

1. An air conditioner including an indoor unit having a
fan, an air discharge opening, an up-down vane in-
stalled at the air discharge opening for dispersing air
flow in a vertical direction while having a rotational
movement and an air flow duct extended from the
fan to the air discharge opening,
wherein a groove portion is provided on an upper
surface of the air discharge opening of the air flow
duct, the groove portion having a concave cross sec-
tion to prevent a rotational movement of the up-down
vane from being obstructed, and its lengthwise di-
rection is substantially perpendicular to an airflow
direction, an upper end of the up-down vane being
substantially coinciding with an upper end of the air
discharge opening when the up-down vane closes
the air discharge opening.

2. The air conditioner of claim 1, wherein a first protrud-
ing portion having a concave cross section is formed
at an upstream side of the groove portion, a length-
wise direction of the first protruding portion is sub-
stantially parallel to the groove portion.

3. The air conditioner of claim 1 or 2, wherein the pe-
riphery of the cross section of the first protruding por-

tion is of an arc shape.

4. The air conditioner of claim 2 or 3, wherein the groove
portion and the first protruding portion of the upper
surface of the air flow duct are curved to be smoothly
connected with each other.

5. The air conditioner of any one of claims 1 to 4,
wherein a second protruding portion having a convex
cross section is formed on a lower surface of the air
discharge opening of the air flow duct, and a length-
wise direction of the second protruding portion is
substantially perpendicular to the airflow direction.

6. The air conditioner of claim 5, wherein a curved or
a flat surface of the second protruding portion and
the surface of the air discharge opening are smoothly
connected with each other.

7. The air conditioner of claim 5, wherein the second
protruding portion has a flat surface and is connected
with the air flow duct.
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