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TECHNI CAL FIELD 5 The present invention relates to an air

out | et structure for air conditioners which performroom air _

condi ti oni ng. BACKGROUND ART Conventional ly, there

has been provided an air 10 conditioner in which a cross fin heat

exchanger and a cross flow fan are disposed in a generally

rect angul ar casi ng nounted on a wall surface, so that conditioning

air is blown off froman air outlet provided on the underside of the
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e conditioning air of
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TECHNICAL FIELD
5 The present invention relates to an air outlet
structure for air conditioners which perform room air
conditioning.
BACKGROUND ART
Conventionally, there has been provided an air

10 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 underside of the
casing.

15 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 1living space 81 particulariy during heating

20 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

25 Therefore, an object of the present invention is



an indoor unit ‘80 nmounted on a wall surface is generally restricted

toa forward direction, people tend to feel a draft in a living
space Sl1 particularly during heating 20 operation. Also, unless flaps
for.controlling the air flow direction are swung, it could be

| npossible to obtain a uni form tenperature distribution, which causes
a problemin conf ort abl eness. DI SCLOSURE OF THE | NVENTI ON 25
Therefore, an object of the present invention is

2 to provide an air outlet structure for air conditioners
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: room temperature distribution becomes uniform while any
draft feeling is eliminated, without involving the swing
5 function of flaps.

In order to achieve the above-mentioned object,
the present invention provides an air outlet structure for
alr conditioners, which comprises: a casing; a turbofan
whose axis is positioned in the casing along a back-and-

10 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

15 turbofan, in upper and lower, right and left directions, as
well as flaps for controlling flow directions 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

20 the lower, right and left outlets.

According to this invention, by the four-direction
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 ranging

25 distance of air blown off from the upper outlet is larger



In order to achieve the above-nentioned object, t he present invention

provides an‘air outlet structure for air conditioners, which
conprises: a casing; a turbofan whose axis is positioned in the
casing along a back-and- 10 forth direction and which blows off air,
whi ch has been sucked froma front side, radially outwardly with
respect to the axis; and a heat exchanger disposed in the casing on
t he front side of the turbofan, the casing having outlets for

bl owi ng off the air, which has been blown off fromthe 15 turbofan, in
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pushed toward the opposite wall surface side, and further
flows from the opposite wall surface side to the lower floor
surface, thus the air being efficiently stirred so as to
engulf the living space in the room. Therefore, warm air in
10 upper part of the room 1is circulated particularly 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 indoor
temperature distribution is uniform and which is free from
15 any draft feeling can be attained without swinging function
of flaps.
In an embodiment of the air outlet structure for
air conditioners according to Claim 1, an angle of
inclination of a direction of the air blown off from the
20 upper outlet with respect to a plane vertical to the axis of
the turbofan is larger than any angle of inclination of
directions of air blown off from the lower, right and left
outlets with respect to the plane vertical to the axis of

the turbofan.

25 According to this embodiment, the angle of
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than the ranging distances of air blown off fromthe | ower-

side, right-side and left-side outlets. As a result, for exanpl e,
when the air blown off fromthe upper outlet is directed toward the

front and set at a higher velocity than 5 the other outlets, air in

the vicinity of the ceiling is pushgd toward the opposite wall

surface side, and further flows fromthe opposite wall surface side

to the | ower fl oor surface, thus the air being efficiently stirred so

as to
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directions of air blown off from the lower, right and left
outlets with respect to a plane wvertical 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. Therefore,
the ranging distance of the air blown off from the upper
outlet can be made longer than the ranging distances of the
air blown off from the lower, right and left outlets.

In an embodiment of the air outlet structure for

alr 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.

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

Fig. 1 1s an exploded perspective view of main

part of an indoor unit using an air ocutlet structure for air



of flaps. ' In an enbodi nent of the air outlet structure for

air.conditioners according to daim1l, an angle of i nclination of a
direction of the air blown off fromthe 20 upper outlet with respect to
a plane vertical to the axis of the turbofan is larger than any angle
of inclination of directions of airgblown off fromthe [ower, right
and | eft outlets with respect to the plane vertical to the axis of

t he turbofan. 25 According to this enbodi mrent, the angle
of i nclination of
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a plane vertic to the axi an i s set an t he

angl e of incly ' of the directions of air blown off fromthe
| ower, right §§§£F9$?' outlets with respect to a plane vertical to the

axis of the Fig. 2 is a front view of the indoor unit;

Fig. 3 is a sectional view as viewed from the line
5 III-III of Fig. 2;
Fig. 4 1s a schematic structural view of the
indoor unit;
Fig. 5 is a main-part sectional wview showing the
alr outlet structure on the upper side of the indoor unit;
10 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
15 Fig. 8A is a view showing an air flow state of an
indoor unit of an air conditioner according to the prior art,
and Fig. 8B 1is a view showing an air flow state of the
indoor unit of an air conditioner according to the
embodiment of the invention.
20 BEST MODE FOR CARRYING QUT THE INVENTION
The air outlet structure for air conditioners
according to the present invention is described in detail by
way of embodiments thereof.
Fig. 1 is an exploded perspective view of main

25 part of an indoor unit using the air outlet structure for



turbofan, by which the air fromthe upper outlet is blown of f
forward and toward a wall surface opposite to the wall surface on
whi ch this indoor unit is nounted. Ther ef or e, t he rangi ng di stance
of the air blown off fromthe upper 10 outl et can be nade | onger than

t he rangi ng di stances of the air blkown off fromthe |lower, right and
| eft outlets. In an enbodi ment of the air outlet structure
for air conditioners according to daiml or 2, a length from

front edge to rear edge of the upper flap is longer than any 15 | engt h
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structure Ofnaculng plate 12 to a mounting portion 11 provided at a

generally center of the bottom frame 1; 3 denotes a turbofan

whose axis 1is positioned in the bottom frame 1 along the

back-and-forth direction and which is driven by the motor 2

80 thét the turbofan blows off air, which has been sucked

10 from the front side, radially outwardly 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

15 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

20 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.

Fig. 2 shows a front view of the indoor unit in

which the suction grille 7 and the front panel 6 shown in

25 Fig. 1 have been removed. As shown in Fig. 2, the bottom



5 conditioners according to an enbodi nent of the present

I nvention; Fig. 2 is a front view of the indoor unit;

Fig. 3is a sectional view as viewed fromthe |ine 5 [11-111 of Fig. 2
Fig. 4 is a schematic structural view of the i ndoor unit; -
Fig. 5is a main-part sectional view showyng the air outlet
structure on the upper side of the indoor unit; 10 Fig. 6 is a
mai n-part sectional view show ng the air outlet structure on the

|l ower, left and right side of t he i ndoor unit; Fi g.
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ai r flo“’StaEﬁeoioﬁgr 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

5 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 lower-flap

stepping motor 42, a right-flap stepping motor 43 and a

left-flap stepping motor 44, respectively, to control the

10 flow directions of air blown off from the outlets 21, 22, 23,
24.

Fig. 3 is a sectional view as viewed from the line

IIT - III of Fig. 2, where the turbofan 3 and the heat

exchanger 5 are provided as thin type ones while the motor 2

15 mounted on the bottom frame 1 is accommodated in a recessed

portion forming a curved surface 3a of the turbofan 3. Air

sucked in from the front by the turbofan 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 R1l, R2 via

20 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 degree of openness, where the air

flow direction becomes about 60 degrees with respect to a

25 plane vertical to the axis of the turbofan 3. Meanwhile, at



i ndoor unit of ‘an air conditioner according to the prior art, and

Fig. 8Bis a view showng an air flow state of the I ndoor unit of an
air conditioner according to the enbodi ment of the invention. 20
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The air outl et
structure for air conditioners accogding to the present invention is
described in detail by way of enbodi nents thereof.

Fig. 1 is an exploded perspective view of main 25 part of an indoor unit
using the air outlet structure for air conditioners
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a not or
: is at a specified degree of openness, where the air flow

direction becomes about 30 degrees with respect to a plane
5 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 turbofan 3 is blown off obliquely sideways in the front
when the right flap 33 and the left flap 34 (shown in Fig.
190 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 resistance than
the other outlets 22, 23, 24, the velocity of blown-off air
15 becomes faster. Like this, the direction of air blown off
from the upper outlet 21 is set to the forward direction and
the wvelocity 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

20 22, 23, 24.

Fig. 4 1is a schematic structural view of the
indoor 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

25 motor 44 as a driving section, and a control unit 10 for



5 fixing plate 12 to a nounting portion 11 provided at a

generally center of the bottomframe 1; 3 denotes a turbofan whose
axis is positioned in the bottomfrane 1 along the back-and-forth
direction and which is driven by the notor 2 so that the turbofan

bl ows off air, which has been sucked 10 g fromthe front side, radially
outwardly with respect to the axis; 4 denotes a bell nouth nounted on
the bottomfrane 1 on the front side of the turbofan 3; 5 denotes a
heat exchanger mounted on the front side of the bell nouth 4; 6
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shown in Figbfzbgéyzéﬁgf(gﬂereby 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
10 constitute an air flow control unit.
Fig. 5 is a main-part sectional view of the upper-
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
15 Figs. 5 and 6 are purposed to explain in detail the air
outlet structure of the indoor unit for air conditioners,
which 1s different from the air outlet structure of the
indoor unit shown in Fig. 3.
As shown in Fig. 5, a guide portion 51 having a
20 curved surface 5la 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

25 outlet 53. These guide portions 51, 52 define a blowoff



7 frame 1 has an outlet 21 on the upper side, an outlet 22 on

thé |l ower side, an outlet 23 on the right side, an outlet 24 on the
| eft side. Also, an upper flap 31, a lower flap 32, a right flap 33
and a left flap 34 are attached at the 5 outlets 21, 22, 23, 24,
respectively. The upper flap 31, 1bhe lower flap 32, the right flap
33 and the left flap 34 are driven by an upper-flap stepping notor
41, a lower-flap stepping nmotor 42, a right-flap stepping notor 43
and a Ieft flap stepping notor 44, respectively, to control the 10
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th|n type oné
: upper flap 54 rotatably supported by a rotating shaft 55.

This upper flap 54, while opened at a specified degree of
5 openness, has 1its 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 wvertically at
specified intervals are provided on the front side of the
10 vane surface of the upper flap 54. When the upper flap 54
is brought to a specified 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
15 vertical to the axis of the turbofan 3. To narrow the
degree of openness of the upper flap 54, the upper flap 54

is rotated along a direction of arrow R3.
Also, as shown in Fig. 6, a guide portion 61
having a curved surface 6la gradually curved obliquely
20 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,

25 these guide portions 61, 62 define a blowoff passage for



15 nmounted on the bottomfrane 1 is accomobdated in a recessed

portion formng a curved surface 3a of the turbofan 3. Ar sucked in
fromthe front by the turbofan 3 is blown off from t he
upper-and-lower, right-and-left outlets 21, 22 (only two outlets
shown in Fig. 3) as indicated by arrows Rl; R2 via 20 the suction
grille 7, the air filter 8 and the heat exchanger 5. At the
upper outlet 21, air fromthe turbofan 3 is blown off obliquely
upward in the front when the upper flap 31 is at a specified degree
of openness, re th I r ly.ecti b S out egr.ees
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degr ees mﬁthpggggggt %é&éiﬂ¥5%y%g off the conditioning air from the
5 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 interwvals are provided on
10 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 1is 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 downward and
i5 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
20 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 including 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.

25 In the air conditioner having this constitution,



5 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
simlar in construction to the lower outlet 22, air from t he
turbofan 3 is blown off obliquely sideways in the front when t he
right flap 33 and the left flap 34 (shownqion Fig. 10 2) are at a
speci fi ed degree of openness, where the air flow directi on becones
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
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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
10 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
15 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 3lower,
right and left, air blown off in the four directions flows
and circulates so as to engulf the indoor living space along
20 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.

As shown above, in the outlet structure of the air

25 outlet structure, since the upper-side air outlet structure



25 notor 44 as a driving section, and a control unit 10 for

9 . controlling the stepping notors 41, 42, 43, 44, the turbofan

3 and the Iike. The control wunit 10 conprises a

m croconputer, input/output circuits and the like, and has a flap
control section 10a which outputs a contrgk signal to 5 the stepping
notors 41, 42, 43, 44 responsive to the state of operation thereby
to control the degree of openness of t he upper flap 31, the | ower
flap 32, the right flap 33 and - the left flap 34. The stepping
notors 41, 4 a 1 h I cont al | 1 e
control unit%586%%0%§1cgggfifatel%n%5%1 Ioﬁﬁc%ﬁfrgﬁﬁﬁﬁﬁg% 8254nt8° o
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from the upper outlet 53 efficiently stirs air so as to
5 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
10 uniform and which is free from any draft feeling can be
attained without swinging the flaps, and the comfortableness

can be improved.
Also, since the angle of inclination of the
blowoff direction from the upper outlet 21 with respect to a
15 plane vertical to the axis of the turbofan 3 has beeﬁ 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 surface opposite to the
20 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,

25 Also, as shown in Fig. 5, since the length from



15 Figs. 5 and 6 are purposed to explain in detail the air out | et
structure of the indoor unit for air conditioners, which is different
fromthe air outlet structure of the i ndoor unit shown in Fig. 3.

As shown in Fig. 5, a guide portion 51 having a 20 curved surface 5la
gradual ly curved obliquely forward from 14 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

25 outlet %on IBgsecd kggrpga%oaﬁe Congg,%&eff'f% %4 WGdde 1onger

10 passage | om n loning air quely
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flap 54 rotatabl'y suppor at 1 ng
right and left flaps 64, a more effective air flow control

can be achieved so that air can be easily blown off from the
5 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 making it easy
particularly to blow off air to the front.
In the above embodiment, the direction of air
10 blown off from the upper outlet 21 1is set to about 60
degrees 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 direction of
15 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
20 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
The air outlet structure for air conditioners of

25 the present invention is used for air conditioners that blow



This upper flap 54, while opened at a specified degree of 5 openness,
has.its front edge side gradually curved toward the turbofan 3 side
so that air snmoothly flows along the bl owof f passage. Further, a
plurality of vertical plates 56 (only one shown in Fig. 5) extending
generally vertically at specified hatervals are provided on the
front side of the 10 vane surface of the upper flap 54. \Wen the upper
flap 54 is brought to a specified degree of openness, air flowis
controlled by the guide portions 51, 52 and the upper flap 54 so
that the dir o) .13l 1 sbl cOof B fr e r : 3

form an angl g)%tgf éz;%%gultﬁé) 1%33\;%%"2 \fJ/'\nnt h&@ép}{]a%{é& t11%9\@}\'@rlta:lig([:ha ?gapﬁ%ﬂéﬁgi S
of the turbo%&gegti do narrow t he degree of openness of the upper
flap 54, the Upper ?Pab 54 is rotated along a direction of arrow R3.
Al so, as shown in Fig. 6, a guide portion 61 havi ng a curved surface
6la gradual ly curved obliquely 20 forward fromthe turbofan 3 side is

pl aced on the rear side of lower, right and left outlets 63 of the
casing 50, and a gui de portion 62 having a curved surface 62a

gradual |y curved obliquely forward fromthe turbofan 3 side is placed
on the front side of the casing 50. At the |ower outlet 63,



25 t hese guide portions 61, 62 define a bl owff passage for

bl owi ng off ‘the conditioning air fromthe outlet 63 obl i quel y
downward in the front. At the right and |eft outlets 63, the guide
portions 61, 62 define a bl owoff passage for blow ng off the

conditioning air fromthe 5 outlets 6ggobliquely sideways and forward.
Al so, at the outlets 63, are nounted | ower, %Taﬁ?_aﬁ§77ﬁT_TT§b§ 64
rotatably supported by a rotating shaft 65. A pIuraIitHﬂﬂl cal
pl ates 66 (only one shown in Fig. 6) extending “"'"'m“mr m’lly

at specified intervals are provided onCL%g the front *si de bf % he vane
surface of the upper flap 64. At e lower outlet 63, when the Iomer

Pyt PO 10 g SRR, A bt | a1 SRS
?Ir which comprises: a casing (1, 6); a turbofan (3) whose axis
is positioned in the casing (1, 6) along a back-and-forth
5 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,
10 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

15 upper outlet (21) is larger than any ranging distance of the

air blown off from the lower, right and left outlets (22, 23,

24) .
2. The air outlet structure for alr conditioners
20 according 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 larger than any
angle of inclination of directions of air blown off from the

25 lower, right and left outlets (22, 23, 24) with respect to



bl own off fromthe turbofan 3 is nade obliquely dowmward and 15 forward

so as to forman angle of about 30 degrees with a pl ane vertical to
the axis of the turbofan 3. Also, at the right and~+eiL_Luuijﬂ5L£§i__
when the right flap 64 and the left flap 64 are bro to a
specified angle, air flowis control{+ed by the gui d;mkmm&mm

and the flaps 64 so 20 that the direction of air blown . ’”nﬂ
turbofan 3 is made obliquely forward so as to form an angl% df &bow
30 degrees with a vertical plane including the axis of the

turbofan 3. Tgngaraw Lop. deof o6 oy oREANCSS Rhot PE-fLARS (3). 64 the

flaps 64 are 70 along-a di rection arr ow In the
air conditioner having this constitution,
12 as shown in Fig. 3, when the notor 2 is rotated, the

turbofan 3 is, rotated that air .i.s sucked in via.the heat s
exchanger 5 from the ai?‘&l ??'Bnto‘btflet%esfzﬁpﬁb?lﬁﬁ 3PO% | Gifngeonditioners

according to Claim 1 or 2, wherein
5 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).



al ong the curved surface of a curved portion 3a of the 5 turbofan 3,

and conditioning air heat-exchanged by the heat exchanger 5 is bl own
of f fromthe upper-and-|ower, right- and-left outlets 21, 22, 23, 24
(shown in Fig. 2) radially outwardly. When this occurs, the stepping
notors 41, 42, 43, 44 are controlledgby the flap control section 10a
of the 10 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 fro outlets 21, 22, 23, 24 are
controll ed, respectively. For 15 exanple, as shown in Fig 7, when the
rndoor unit 70 of this .__lnyentiqn is ymounted an an rface
So that air e 5RO Bt 0. Sk 0o e
right and left, ai,r Q our %h} rections

G Soul ares s6o%s BT digiitLone e k) ot PoRgt Ebening B8 e
surface, the ceilin surf e and the fl sur

preventing pBSEFBrngnFPe Phgt gedFSPF ﬁmPﬁEa£?5$rﬂﬁStrlbuQ%%bgy eSPNETd

thus i rOV|n the co ortablene S |n coolin ?nd heaiéng ratlon
as sho pgg oy while any draf eeling is eliminate

involving the swing function of flaps. In a casing, are
provided a turbofan (3) whose axis is positioned along a
back-and-forth direction and which blows off air, which has
been sucked from the front side, radially outwardly with
10 respect to the axis, and a heat exchanger (5) disposed in
the casing on the front side of the turbofan (3). The
casing has outlets (21, 22, 23, 24) for blowing off air,
which has been blown off from the turbofan (3}, in upper and
lower, right and left directions. The ranging distance of
15 air blown off from the upper outlet (21) is larger than
ranging distances of air blown off from the lower, right and

left outlets (22, 23, 24}.



As shown above, in the outlet structure of the air 25 outl et structure,
since the upper-side air outlet structure

13 (shown in Fig. 5) is longer in the rangi ng distance of

bl own-of f air than the lower-side, right-side and |eft-side air
outlet structures (shown in Fig. 6), the air blown off fromthe
upper outlet 53 efficiently stirs air so as to 5 engulf the |iving
space in the roomtogether with the flow of air blown off fromthe

| ower, right and left outlets 63, thereby circulating the warmair in
upper part of the room particularly in"nﬁ\heating operation.
Therefore, an air R =onno—Lo B | ndoor tenperature
distribution is 10 U ;%r"—fr—wr~fr—f?—ﬁ;:f‘ﬂ?on1any draft feeling can
be attai ned Wkt 4 (

can be i nproved.
t he

, sincﬁﬁﬁye angl e of inclination of

." i
1/
/ 4
,
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bl owof f directiron fromthe upper outlet 21 with respect to a 15 pl ane

vertical to'the axis of the turbofan 3 has been set to about 60
degrees, which is larger than the about 30-degree angl e of
inclination of the blowff direction fromthe | ower, right and left
outlets 22, 23, 24, the air fromthe upper outlet 21 is blown off
toward a wall surface opposite to the 20 wal | surface on which the

i ndoor unit is nounted. As a result, the ranging distance of air
bl own of f fromthe upper outlet 21 can be made | onger than the
rangi ng di stance of the air blown off fromthe lower, right and left
outlets 22, _ 23, 24. 25 Al so, as shown in Fig. 5, since
the I ength from 14

front edge to rea?rzzge_ f the upper flap 54 is nade | onger t han t he
| engths fromfron €™t o rear edge of the |ower,

41 5 21 3] 4 51

(W

2/5



right and left flaps 64, a nore effective air flow control can be
achieved so'that air can be easily blown off fromthe 5 upper outlet 21

to the front. Besides, the upper flap 54 is curved at its upstream
side so that air blown off fromthe turbofan 3 is snoothly guided,
thus meking it easy particularly to blow off air to the front.

In the above enbodi ment, the direction of air 10 bl own of f fromthe
upper outlet 21 is set to about 60 degrees with respect to a pl ane
vertical to the axis of the turbofan 3, the direction of air blown
off fromthe | ower outlet 22 is set to about 30 degrees with respect
to a pl ane vertical to the axis of the turbofan 3, and the direction
ef 15 air blown off fromthe right and left outlets 23, 24 is set

to about 30 degrees yWﬁ?ngﬁpect to a plane vertical to the axi s of

t he turbofan 3. HoweveY, 1t is only required that t he rangi ng

di stance of air blown off fr@&@idthe tlet be | arger than the
rangi ng di stance of air blown o the lower, right and |eft
outlets, and the angle of air b of f fromthe individua
outlets may be set to anyg a ri at efyal ues. | ndustri al
Applicability ) 1
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The air outlet 'structure for air conditioners of 25 t he present
invention is used for air conditioners that bl ow

15 of f conditioning air in upper and lower, right and left directions.
16 . CLAI V5 1. An air

outlet structure for air conditioners, whi ch conprises: a casing
(1, 6); a turbofan (3) whose axis is positioned in the casing (1, 6)

al ong a back-and-forth

Fig.4
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5 direction and which blows off air, which has been sucked froma
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
bl owi ng off the air, 10 which has been blown off fromthe turbofan (3),

I n upper and | ower, right and left directions, as well as flaps (31,
32, 33, 34) for controlling flow directions of the air bl own off
fromthe outlets (21, 22, 23, 24), respectively, wherein a
rangi ng di stance of the air blown off fromthe 15 upper outlet (21) is

| arger than any rangi ng di stance of the air blown off fromthe | ower,
eight and left outlets (22, 23, 24) . 2. The air
outlet structure fqL.,air .conditioners 20 according to Caim1,
wherein /_g.aéangle of inclination of a direction of the air
bl owmn of f fromthe upper outlet (21) wth respect to a pl ane verti cal
to the axis of the turbofan.(3) is er t any angl e of

i nclination of directigg ' | own off(?ﬁgn1the 2551 | ower, right and
left outlets (22, 23, wi th /’/-

1A/ sia

44

ect to

52.

Q-r—50

52a.—1

6la
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17 the plane vertical to the axis of the turbofan (3). 3.

The air outlet structure for air conditioners according to Cl aim
1-or 2, wherein 5 a length fromfront edge to rear edge of the
upper flap (31) is longer than any length fromfront edge to rear

edge of the lower, right and left flaps (32, 33, 34).

Fig.7
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