SPECI Fi CATI ON Al RFLOW CONTROL METHOD

AND' Al RFLOW CONTROLLER FOR AIR CONDI TIONER INDOOR UNIT 5 TECHNI CAL
FI ELD The present invention relates to an airfl ow

control method and airflow controller for;an air conditioner i ndoor
uni:t to execute indoor air conditioning. ~10 BACKGROUND ART

There has conventionally been an air conditioner I ndoor unit that
incl udes a cross-fin heat exchanger and a crosz-flom/farlprov}ded

i nside a roughly rectangl e-shaped - ' unted on a wall surface
and. bl ows co%di?ioning air f%%%?%ﬁﬁﬁﬁﬁﬁggnport provided in the | ower

portion of the

AIRFLOW CONTROL METHOD

AND AIRFLOW CONTROLLER FOR AIR CONDITIONER INDOOR UNIT

TECHNICAL FIELD
The present invention relates to an airflow
control method and airflow controller for an air conditioner
indoor unit to execute indoor air conditioning.
10
BACKGROUND ART
There has conventionally been an air conditioner
indoor unit that includes a cross-fin heat exchanger and a
cross-flow fan provided inside a roughly rectangle-shaped
15 casing mounted on a wall surface and blows conditioning air
from an outlet port provided in the lower portion of the
casing.
However, in the above air conditioner indoor unit,
as shown in Fig. 8A, the blowoff wind direction of the
20 conditioning air of an indoor unit 80 mounted on the wall
- surface is almost limited to one direction. Therefore, the
human being tends to feel a sense of airflow in a living
space S1 during heating operation or particularly at the
time of starting the heating operation. Furthermore, a

25 uniform temperature distribution cannot be obtained unless a
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However, in the above air conditioner indoor unit,
as shown in Fig. 8A, the blowoff wind direction of the 20 condi tioning
air- of an indoor unit 80 nounted on the wall surface is al nost
limted to one direction. Therefore, the, _ human being tends to fee
sense of airflowin a living space S1 during heating operation or
particularly at the time of starting the heating operation.
Furthernore, a 25 uni formtenperature distribution cannot be obtained

flap for controlling the blowoff wind dfrection is bpePates

controlling the blowff wnd direction is operated to swi hg, and
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Accordingly, the object of” the present 1nvention

to provide an airflow control nethod and airfl ow
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DISCLOSURE OF THE INVENTION
Accordingly, the object of the present invention

is to provide an airflow control method and airflow

controller for an air conditioner indoor unit capable of

executing air conditioning so that the indoor temperature
distribution becomes uniform with no flap swing function
without causing a sense of airflow during heating operation.

In order to achieve the above object, the present
invention provides an airflow control method for an air
conditioner indoor unit including a casing, a turbofan fhat
has an axis extending in an anteroposterior direction and
blows air taken in from a front surface side radially
outwardly with respect to an axis inside the casing, a heat
exchanger disposed on the front surface side of the turbofan
inside the casing, outlet ports that are provided for the
casing and blow air from the turbofan in a vertical
direction and a horizontal direction and flaps for
controlling wind directions of the blowoff air from the
respective outlet ports, wherein, openings of upper, right-
hand and left-hand flaps are narrowed and opening of a lower
flap is made wider than the openings of the upper, right-

hand and left-hand flaps during heating operation.
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controller for an air conditioner indoor unit capable of executing

air conditioning so that the indoor tenperature di stribution becones
uni-formwith no flap swing function 10 without causing a sense of
airflow during heating operation. -3 - In order to achieve the-
above object, the present I nvention provides an airflow contro
nmethod for an air condi tioner indoor unit including a casing, a

t ur bof an t hat has an axis extending in an anteroposterior direction

and 15 blows air Aakamyidd tb" ¥Re 2aiff Al caﬂi;iaiﬁénﬁ%&% £381 Ay

outwardly with respect to an axis inside the casing, a exchanger
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Then, by narrowing the openings of the upper flap, right-
hand flap and left-hand flap and making the opening of lower
flap wider than the openings of the above flaps during
heating operation, the blowoff air volume from the outlet
10 ports located on the upper side, right-hand side and left-
hand side'is reduced to consequently increase the air volume
from the outlet port located on the lower side. This allows
the indoor air to circulate and further allows warm air to
reach the level of feet. Therefore, air conditioning can be
15 achieved so that the indoor temperature distribution becomes
uniform with no flap swing function without causing a sense
of airflow during the heating operation. The total volume
of blowoff air from the upper, ldwer, right-hand and left-
hand outlet ports at the time of starting the heating
20 operation at a low temperature in the living space scarcely
changes, and therefore, the indoor heating can be
immediately achieved without reducing the heating capacity.
The presentl invention also provides an airflow

controller for an air conditioner indoor unit including a

25 casing, a turbofan that has an axis extending in an



- 3- ) According to the airflow control nethod for the

air conditioner indoor unit of the present invention, the bl owof f
airr flows and circulates so as to cover the indoor living space
along the wall surface, ceiling surface_apd 5 floor surface by
virrtue of the four-direction blowoff. Then, by narrow ng the
openi ngs of the upper flap, right- hand flap and left-hand flap and
maki ng the openi ng of | ower flap wi der than the openings of the

above flaps a%reir%%osteriorhe&if&gt?ﬁgr %gféiépb%%agg b%:?fé‘ﬁ{tfahk%inr YR' %Eeon( rom
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5 ports that are provided for the casing and blow air from the
turbofan in a vertical direction and a horizontal direction
and flaps for coﬁtrolling wind directions of the blowoff air
from the respective outlet ports, the controller comprising:
drive sections for driving the flaps,

10 respectively; and

a flap control section for outputting control
signals to the drive sections in a manner that openings of
upper, right-hand and left-hand flaps are narrowed and
opening of a lower flap is made wider than the openings of

15 the upper, right-hand and left—hand flaps during heating
operation.

According to the airflow controller for the air
conditioner indoor unit of the present invention, the
blowoff air flows and circulates so as to cover the indoor

20 living space along the wall surface, ceiling surface and
floor surface by virtue of the four-direction blowaf.
Then, by narrowing the openings of the upper flap, right-
hand flap and left-hand flap and making the opening of lower

flap wider than the openings of the above flaps with the

25 control signal outputted to the drive section by the flap



of airflow during the heating operation. The total vol une of bl owof f
air fromthe upper, lower, right-hand and left- hand outl et ports at
the tine of starting the heating 20 operation at a |low tenperature in
the living space scarcely ‘changes, gand therefore, the indoor
heating can be I medi atel y achi eved wi t hout reducing the heating
capacity. The present invention also provides an airflow
controller for an air conditioner indoor unit including a 25 casing, a
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and a horiZ%Bhggqggﬁgi§iqmcrease the air volume from the outlet port
5 located on the lower side. This allows the indoor air to
circulate and further allows warm air to reach the level of

feet. .Therefore, alr conditioning can be achieved so that

the indoor temperature distribution becomes uniform with no

flap swing function without causing a sense of airflow

10 during the heating operation. The total volume of blowoff

| air from the upper, lower, right-hand and left-hand outlet

ports at the time of starting the heating operation at a low
temperature in the 1living space scarcely changes, and

therefore, the indoor heating can be immediately achieved

15 without reducing the heating capacity.

BRiEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1is an expléded. perspective view of the
essential part of an indoor unit using an airflow control
20 method for an air conditioner indoor unit according to one
embodiment of the present invention;
Fig. 2 is a front view of the above indoor unit;
Fig. 3 is a sectional view taken along the line

III-III of Fig. 2;



and flaps for controlling wind directions of the blowff air from
the respective outlet ports, the controller conprising:

dri.ve sections for driving t he flaps, 10 respectively; and

a flap control section for outputting _ gontrol signals to the
dri.ve sections in a manner that openings of upper, right-hand and

| eft-hand flaps are narrowed and opening of a lower flap is nade

wi der than the openings of 15 t he upper, right-hand and |eft-hand flaps
during heating eRg" aty Oﬂs schematic, viefC¥ dFHg D de ghabbpw
controller for the air ng'tloner I ndoor unit the present
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Fig. 6 is a sectional view showing the essential
part of the outlet port structures on the lower side, right-
hand side and left-hand side of the indoor unit;

Fig. 7 is a view showing a state in which the

10 above indoor unit is mounted on an indoor wall surface;

Fig. 8A is a view showing the wind blowing state
of the indoor unit of a prior art air conditioner; and

Fig. 8B is a view showing the wind blowing state
of the indoor unit of the air conditioner of the embodiment

15 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
The airflow control method and airflow controller
for the air conditioner indoor unit of the present invention
20 will be described in detail below on the basis of the
embodiments shown in the drawings.
Fig. 1 1is an exploded perspective view of the
essential part of an indoor unit that uses the airflow
control method for the air conditioner indoor unit according

25 to one embodiment of the present invention and includes a



- 5- ' control section during heating operation, the blowff air

vol ume fromthe outlet ports |located on the upper side, ri ght - hand
side and | eft-hand side is reduced to consequent|ly increase
the air volume fromthe outlet port 5 5 located on the lower side. This
all.ows the indoor air to circulate and further allows warmair to
reach the | evel of feet. Therefore, air conditioning can be

achi eved so that t he indoor tenperature distribution beconmes uniform

with no 39.5%8'0 ggl‘gra%_—éﬂ%éiilo%o‘@ttoﬁf‘%raﬁfé‘si ”?agltggxg@fe & 4 riﬁ&éré"o 10
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5 turbofan 3 whose axis 1is arranged in the anteroposterior
direction with respect to the bottom frame 1 and driven by
the ﬁotor 2 to blow air taken in from the front surface side
radially outwardly with respect to the axis, a bellmouth 4
fastened to the bottom frame 1 on the front surface side of
10 the turbofan 3, a heat exchanger 5 fastened on the front
surface side of the bellmouth 4, a front panel 6 that is
fastened to the bottom frame 1 on the front surface side of
the heat exchanger 5 and has é roughly square-shaped inlet
port 6a and an inlet griil-7 that is fastened to the inlet
15 -ﬁort 6a of the front panel 6 and is provided with an air
filter 8 attached to its rear surface side. A circular hole
14 is provided roughly at the center of the bellmouth 4, and
a drain pan 13 is provided in the lower portion of the
bellmouth 4. It is to be noted that the bottom frame 1 and

20 the front panel 6 constitute a casing.
Fig. 2 shows a front view of the air conditioner
indoor unit with the inlet grill 7 and the front panel 6
shown in Fig. 1 removed. As shown in Fig. 2, an outlet port

21, an outlet port 22, an outlet port 23 and an outlet port

25 24 are provided on the upper side, lower side, right-hand



Fig. 1 is an expl oded perspective view of the essential part of an
i ndoor unit using an airflow control 20 met hod for an air conditioner

i ndoor unit according to one enbodi ment of the present invention;
Fig. 2is a front view of the above indoog unit; Fig. 3is
a sectional view taken along the line I11-111 of Fig. 2;

-6-. Fig. 4 is a schematic view of the above indoor

uni t; Fig. 5is a sectional view show ng the essenti al
part of theé%&éE%n&“ﬁéfélﬁgﬁauéﬁdgn &Q%g%ﬁﬂﬁ%ei&dedg the o@tom'%@ﬁﬂ%
unit; . i s a Sectional view show ng t e essentl

part of the joutl gf g d}e 3 Eéi"fgs AN El@f?u&{"erms'é’fe Drd¥ided witi'a3d

side and | eft*-han I ndoor
upper flap 31, a lower flap 32, a right-hand flap 33 and a

left-hand flap 34, respectivély. The upper flap 31, lower
5 flap 32, right-hand flap 33 and left-hand flap 34 are driven
by an upper flap stepping motor 41, a lower flap stepping
motor 42, a right-hand flap stepping motor 43 and a left-
hand flap stepping motor 44, respectively, to control the
blowoff wind direction from the outlet ports 21 through 24.
10 Fig. 3 is a sectional view taken along the line
ITI-TII of Fig. 2, where the turbofan 3 and the heat
exchanger 5 are reduced in thickness and the mofor 2
fastened to the bottom frame 1 is housed in a recess portion
defined by the curved surface 3a of the turbofan 3. Air
15 = taken in from the front surface by the turbofan 3 is.blown
from the upper, lower, right-hand and left-hand outlet ports
21 and 22 (only two are shown in Fig. 3) as indicated by the
arrows Rl and R2 via the inlet grill 7, the air filter 8 and
the heat exchanger 5. The outlet port 21 located on the
20 upper side blows air from the turbofan 3 forwardly
diagonally upward when the upper flap 31 has a specified
opening, so that the wind direction makes an angle of
abproximately 60 degreeé with respect to a ©plane
perpendicular to the axis of the turbofan 3. On the other

25 hand, the outlet port 22 on the lower side blows air from



Fig. 7 is a viewshowng a state in which the 10. above indoor unit is
mount ed on an indoor wall surface; Fig. 8Ais a view
showi ng the wi nd bl owi ng state of the indoor unit of a prior art air
condi ti oner; and Fig. 8Bis a view showi ng the w nd

bl owi ng state of the indoor unit of the air conditioner of the
enbodi nent 15 of the present invention. BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON The airflow control nethod and airfl ow

controller the tuﬂBHféﬁ“Bf&drﬁéEHiﬁ'dﬁﬁﬁoﬂdﬁky”ddWHﬁafﬁ %ﬁ@hpfﬁéemhwer

i nvention 20 w |l be described i'n detail below on the basis he
e”bOd'nentsfﬁﬂﬂMBZ’héé“%(gﬁﬂﬁiﬁﬁéd opening, so that! wiﬁdaalﬁéekQQEd

perspectlve view of th essentia part of an In OOI’ unit that uses
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according 25 to one ep esent |nvent|0n and udes a
the plane perpendicular to the axis of the turbofan 3. The

5 outlet port 23 on the left-hand side and the outlet port 24
on the right-hand side (shown in Fig. 2) have the same
constructions as that of the outlet port 22 on.the lower
side and blows air from the turbofan 3 forwardly diagonally
sidéward when the right-hand flap 33 and the left-hand flap

10 34 (shown in Fig. 2) have a specified opening, so that the
wind direction makes an angle of approximately 30 degrees
with respect to the vertical plane including the axis of the
tﬁrbofan 3.

Fig. 4 schematically shows the construction of the

15 .above indoor unit. The above indoor unit is provided with a
drive section constructed of the upper flap stepping motor
41, 1lower flap stepping motor 42, right—hand flap stepping
motor 43 and left-hand flap stepping motor 44 and the
controller 10 for controlling the stepping motors 41 through

20 44, the turbofan 3 and so on. The controller 10 is
constructed of a microcomputer, an input/output circuit and
so on and includes a flap control section 10a for
controlling the openings of the upper flap 31, lower flap
32, right-hand flap 33 and left-hand flap 34 by 6utputting a

25 control signal to the stepping motors 41 through 44



-7- roughly square-shaped bottomfranme 1 fastened to an i ndoor

wal | surface on its rear surface side, a notor 2 fastened via a notor
clanping plate 12 to a nounting section 11 provided roughly at the
center of the bottomfrane 1, a 5 tuigefan 3 whose axis is arranged in
t he anteroposteri or direction with respect to the bottomfranme 1 and
driven by the notor 2 to blow air taken in fromthe front surface

si de radially outwardly with respect to the axis, a bellnouth 4

fastened to jde Behhomof tae skagl Lie bre%ttlewfa@ﬁeseéepﬁtngl otokBe41
turbofan 3, a heat éxchanger 5 fastened on front sur ace side of

the bel I moutdy 4y g8 T 4Nt agf?:{‘eltr@ t hialtarﬂhs %enattrOlf aségg@porg bggt op, frane

1 on the front surface Si exchanger has™a roughly

squar e- shap n't'}lo?ttler 10 Feﬂﬁtlgatangnagltfg 5tttoflépat 's fastened to

the inlet 6a o ront provided with an air

filter 8 attached to %Eﬁ.reag ?H#%ﬁ%geS'g Eéépﬁirgggﬁa 09 fhe SSEFB%ﬁa%an

provided roughly at the Centef &°h8 4, 7an

13 is @¥°V'%%§t BftQﬁel8W%EeEO£EE9nl8caEQ8 on_the upper side of the air

conditioner indoor unit and the essential part of the outlet

ports located on the lower side, right-hand side and left-
hand side of the air conditioner indoor unit. It is to be

noted that Figs. 5 and 6 are provided for explaining the

10 detail of the air conditioner outlet port structure and are
different from the outlet port structure of the indoor unit

shown in Fig. 3.

As shown in Fig. 5, a guide section 51 having a

curved surface 5la that 1is gradually curved forwardly

15 diagonally from the turbofan 3 side is arranged on the rear
.surface side of an outlet port 53 located on the upper side

of a casing 50. A guide section 52 having a curved surface

52a that is gradually curved forwardly diagonally from the
turbofan 3 side is arranged on the front surface side of the

20 outlet port 53. These guide seetions 51 and 52 form a
blowoff path for blowing the conditioning air forwardly
diagonally upward. An upper flap 54 that is rotatably
supported at a pivot pin 55 is attached to the outlet port

53. The upper flap 54 has its front edge side curved toward

25 the turbofan 3 side so that air smoothly flows "along the



bel I mouth 4. It is to be noted that the bottomfranme 1 and 20 the front
panel 6 constitute a casing. Fig. 2 shows a front view of
the air conditioner i ndoor unit with the inlet grill 7 and the front
panel 6 shown in Fig. 1 renoved. Asijshown in Fig. 2, an outlet port
21X, an outlet port 22, an outlet port 23 and an outlet port 25 24 are
provi ded on the upper side, |ower side, right-hand

- 8- side and | eft-hand side, respectively, of the bottom frane

1. The OUtbﬁwaQEtﬁa%E i QUOdt2¢de ai® WhO¥hJeHeWll1Apais opened!pRReth faap
31,.a lower flap 32, a right-hand flap 33 and a | eft-hand flap 34,

respecti vel )épecImeapegten&hap 34, phewanitydof Wetidal Pitedans {bapy33
and left-hand flap 34 are driven by an upper flap stepping notor 41,

o o S SR 121, Rehathbobgnty o ahaten e 17 g ¢
the regular 1ntervals are provided on the front surface side of
5 the wing surface of the upper flap 54. Airflow control of

air blown from the turbofan 3 is executed so that the wind
direction comes to have an angle of approximately 60 degrees
with respect to the plane‘perpendicular to the axis of the
turbofan 3 forwardly diagonally upward by the guide sections

10 51 and 52 and the upper flap 54 when the upper flap 54 is
opened with a specified opening. In order to narrow the
opening of the upper flap 54, the upper flap 54 is pivoted
in the direction of the arrow R3.

As shown in Fig. 6, a guide section 61 having a

15 curved surface 6la that is gradually curved forwardly
diagonally from the turbofan 3 side is arranged on the rear
surface side of the outlet ports 63 located on the lower
side, right-hand side and left-hand side of the casing 50.
A guide section 62 having a curved surface 62a that is

20 gradually curved forwardly diagonally from the turbofan 3
side is arranged on the front surface side of the outlet
ports 63. There is formed in the lower outlet port 63 a
blowoff path for blowing the conditioning air forwardly
diagonally downward from the outlet port 63 by the guide

25 sections 61 'and 62. There are formed in the right-hand and



bl owof f wind direction fromthe outlet ports 21 through 24. 10 _

Fig. 3 is a sectional view taken along the |line LT1-111 of Fig. 2,
where the turbofan 3 and the heat exchanger 5 are reduced in

t hi ckness and the notor 2 fastened,to the bottomfranme 1 is housed
In-a recess portion defined by thé curved surface 3a of the turbofan
3. _Air 15 taken in fromthe front surface by the turbofan 3 is bl own
fromthe upper, lower, right-hand and | eft-hand outlet ports 21 and

22 (only {Wa e iaobfl & IpoksaSd NI GAGRAY bieh ror HAME Bheand

R2 via the inlet grill arr filter _ t he "hedt™ exchanger 5.
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5 supported at pivot axes 65 are attached to the outlet ports
63. On the front surface side of the wing surface of.the
upper flap 64 is provided a plurality of vertical plates 66
(only one is shown in Fig. 6) that extend roughly
perpendicularly at regular intervals. In the outlet port 63
10 located on the lower side, airflow control of air blown from
the turbofan 3 is executed so that the direction of air
comes to have an angle of approximately 30 degrees with
respect to the plane perpendicular to the axis of. the
turbofan 3 forwardly diagonally downward by .the guide
15 sections 61 and 62 and the flap 64 when the lower flap 64 is
set to a specified angle. In the outlet ports 63 located on
the right-hand side and left-hand side, the flow control of
air blown from the turbofan 3 is executed so that the
direction of air comes to have an angle of approximately 30
20 degrees with respect to the plane perpendicular to the axis
of the turbofan 3 forwardly diagonally sideward by the guide
sections 61 and 62 and the flap 64 when the right-hand flap
64 and the left-hand flap 64 are set to a specified angle.
In order to narrow the opening of the flap 64, the flap 64

25 is pivoted in the direction of the arrow R4.



-9- ‘ the turbofan 3 forwardly diagonally downward when the | ower
flap 32 has a specified opening, so that the wind direction makes an
angl e of approxinmately 30 degrees with respect to t he pl ane

per pendi cular to the axis of the turbofa}é{_1he 5 outlet port 23 on
the left-hand side and the outlet port 2 on the right-hand side
(shown in Fig. 2) have the sane constructions as that of the outlet
port 22 on the | ower side and blows air fromthe turbofan 3

forwardly diagonal |y 3T(§ﬁo%d%r grighens t hepg %[S}Eegéﬁﬂdglci‘é}né? anghdde

| ef t - hand flap 10 wn in Fi 2)"’have a openi ng, so that

;[Mht(:ah respect 4}1 t| caI pi ane 1 nc : qf%ré) axalrgsaé g:‘ ?ho é}%q;l%%s the
tur bofan 3. t| al ho the constructi.on of
the 15 afi%T ndobP GRFELS Bl:%g %B‘l ejlfnﬁ‘do%r kﬁ% "?h é\gp??ﬁi 4&d E\%ﬁ‘?ﬁ‘ d‘ln
drive sectlon C trpcted fl tep , 41, | ower -
oot S K500 b RERE" R SO o non
eft- ap .st eppi ng not.or an ro :
cont rol Irm]e*#pQH ﬂg 43}¥h%388ﬁ along éke curve& surface of

the curved section 3a of the turbofan 3 to blow the
conditioning air that has undergone heat exchange through
the heat exchanger 5 radially outwardly from the upper,
lower, left-hand and right-hand outlet ports 21 through 24
10 (shown in Fig. 2). In this stage, by controlling the
stepping motors 41 through 44 respectively by the flap
control section 10a of the controller 10 shown in Fig. 4,
the openings of the upper flap 31, lower flap 32, right-hand
flap 33 and left-hand flap 34 shown in Fig. 2 are
15 controlled, so that the blowoff wind directions from the
outlet ports 21 through 24 are each controlled. For
example, if an indoor unit 70 of the present invention is
mounted on an indoor wall surface and made to blow air in
the four directions of the upper, lower, left-hand and
20 right-hand directions as shown in Fig. 7, then the air blown
in the four directions flows and circulates so as to cover
the indoor living space S2 along the wall surface, ceiling
surface and floor surface as shown in Fig. 8B,. thereby

preventing the person in the living spéce S2 from feeling a



20 44, the turbofan 3 and so on. The controller 10 is
constructed of a m croconputer, an input/output circuit and so on and
i ncludes a flap control section 10a for controlling the openings of
the upper flap 31, lower flap ] ght-hand flap 33 and | eft-hand
flap 34 by outputting a 25 control S|éh to the stepping notors

41 .through 44 - 10-

according to the state of operation. The stepping notors 41 t hr ough

44 and the fI cora)tfr O|a1§'%ci£>{dona%8a gmpé‘%‘?b%g t%%cont olarltg(raglo cons&:ht ute

an airflow ¢onttol . e < f

of the essentl art .of the outlet port |located on the upper side o

the air %ﬂﬁﬁhf?V%ﬁgptﬁﬁﬁbSP 5ﬁ%ﬁ OBfRd the essentlal part of the outlet

ports | ocated on the hﬂ{Br si de, %hght hand suﬂe and | e hand si de
s t&

of the air conditioner-15ftoor2 Enl Startln%otEHethQFaﬁﬂﬁg. 5

for explajn he
and 6 are pQﬁ%ﬁ%&%on, ébn% fgsignal is outputted to the upper flap

5 stepping motor 41, lower flap stepping motor 42, right-hand
flap stepping motor 43 and left-hand flap stepping motor 44
by the flap control section 10a of the controller 10 so as
to narrow the openings of the upper flap 31, right-hand flap
33 and left-hand flap 34 and making the opening of the lower

10 flap 32 wider than the upper flap 31, right-hand flap 33 and
left-hand flap 34. By the above operation, the air volumes
from the outlet ports 21, 23 and 24 located on the upper
side, right-hand side and left-hand side reduce and the air
volume from the outlet port 22 located on the lower Side

15 conversely increases to allow the warm air to easily reach
the level of feet.

Therefore, air conditioning can be executed so
that the indoor temperature distribution becomes uniform
without causing any sense of airflow during the heating

20 operation. Furthermore, the total wvolume of.air blown from
one turbofan 3 via the four outlet ports 21 through 24 at
the time of starting the heating operation at a. low
temperatufe in the 1living space scarcely changes, and
therefore, the indoor heating can be immediately achieved

25 without reducing the heating capacity.



10 détail of the air conditioner outlet port structure and are

different fromthe outlet port structure of the indoor unit shown in
Fig 3. As shown in Fig. 5, a guide section 51 having a
curved surface 5la that is gradually curved forwardly 15 di agonal-ly from
the turbofan 3 side is arranged on the rear surface side of an
out|let port 53 |located on the upper side of a casing 50. A guide
section 52 having a curved surface 52a that is gradually curved
forwardly diagonally fromthe turbofan 3 side is arranged on the

front surface side of the outlet port 53. These gui de sections 51
gT&or bl owi ng the conditioning air

20
and 52 for mgys RIALb'hWﬂIf Vi
forwardly éﬁagona 'y &bwag’ An upper flap 54 that s

rot at abl y supported gl 2 Bdd¥e Bdkoo1hio8E! JRIGY 10-EE, Ot Ao

53. The upper flap 54 has | fron ge si urve
turbofan 3 %ﬁedc%o%) éljf'cﬁlt a?kf‘.lg\m)%'éagl&ofl 8‘1’:\5 oai'J q:rfﬁe t{;gesent invention are

5 used for an air conditioner indoor unit that blows
conditioning air in the wvertical direction and the

horizontal direction.



bl owoff path in a state in which the flap is opened with a specified
opening. A plurality of vertical plates 56 (only one is shown in Fig.
5) extendi ng roughly perpendicularly at regular intervals are

provi ded on the front surface side of _?6_ the wi ng surface of the upper
flap 54. Airflow control of air bfowm fromthe turbofan 3 is
executed so that the wind - direction cones to have_an angle-of ——-——
approxi mately 60 degrees with respect to the plane perpendicular to

the“axis of the turbofan 3 forwapghymdi agonal ty upmﬂ I i
sections 10 51 and 52 and the upper ap 54 when the HI“! Immllllgﬂl
opened with a specified opening. In order to narrowthe * ¢ dpefling of
t he upper flap 54, the upper flap 54 is pivoted in the direction of

O e o2 WA IR DLl | P ERR, laeY 0
0 80008 1 SEABLEN Gt DAL LR BESNRRCT" LBl , gy THRLECS
ELESegggulséééhggg %%g? %%t%g%i%%SHQQ gg'anteropés%%&?%f“ﬁ?éé% f%%fgﬁéng a
blows air taken in from a front surface. side radially
outwardly with resbect to an axis inside the casing (1, 6),
a heat exchanger (5) disposed on the front surface side of
| the turbofan (3) inside the casing (1, 6), outlet ports (21-
10 24) that are provided for the casing (1, 6)_and blow air
from the turbofan (3) in a vertical direction and a
horizontal direction and flaps (31-34) for controlling wind
directions of the blowoff air from the respective outlet
ports (21-24), wherein, openings of upper, right-hand and
15 left-hand flaps (31, 33, 34) are narrowed and opening of a
lower flap (32) is made wider than the openings of the
upper, right-hand and left-hand flaps (31, 33, 34) during
heating operation. |
2. An airflow controller for an air conditioner
20 = indoor unit including a casing (1, 6), a turbofan (3) that
has an axis extending in an anteroposterior direction and
blows air taken in from a front surface side radially
outwardly with respect to an axis inside the casing (1, 6),

a heat exchanger (5) disposed on the front surface side of

25 the turbofan (3) inside the casing (1, 6), outlet ports (21-



20 gradual l'y curved forwardly diagonally fromthe turbofan 3 si de
is arranged on the front surface side of the outlet ~———-perts-63.__ There
is.formed in the lower outlet port 63 a bl owof f path for bl ow ng the

conditioning air forwardly di agonah by downward f jmmlm“ml t
3 _ 2t M s *

ri ght-hand and
| eft-hand outlet ports 63 a bl owoff path for blow ng the

condi tionin ir I i al S rd:tromdt he | et .ports
63 by the gorde LY VEEE prOvadRNSl s SLRE VAR kG M onf) namg Bty opi®hing

o Pre ot | diroflf © chleY Ot irbbran® (sFUPRATI 8T SL-RINGY AugaLgRiBhe apbached

to the outl ét ports ront surrace"si 0
sunface o Wbiaonga MBSELRP B ARSI S0 PRI ALLLY 8D Kot Lol
per pendi cul %rilr%c%ﬁo{'xgguéﬁr ti'lrét ekglvc?vlic;sff | Qi}:hefroolﬁl %f'leporretspGe?’ctive outlet
5 ports (21-24), the controller comprising:
drive sections (41-44) for driving the flaps (31-
34), respectively; and
a flap control Ssection (10a) - for outputting
control signals to the drive sections (41-44) in a manner
10 that openings of upper, right-hand and left-hand flaps (31,
33, 34) are narrowed and opening of a lower flap (32) is

made wider than the openings' of the upper, right-hand and

left-hand flaps (31, 33, 34) during heating operation.



10 | ocated on the lower side, airflow control of air blown from

the turbofan 3 is executed so that the direction of air conmes to
have an angle of approxinmately 30 degrees with respect to the plane
per pendi cul ar to the axis of the -jgcrbofan 3 forwardly diagonally
downward by the guide 15 sections 61 and 62 and the flap 64 when the

| oner flap 64 is set to a specified angle. In the outlet ports 63

| acat ed on the right-hand side and | eft-hand side, the flow control
of * air blown fromthe turbofgfsTRatp executed so that the
direction of air cones to have an angle of approximtely 30 20 degr ees
wWth respect to the plane perpendicular to the axis of the turbofan 3
forwardly diagonally sideward by the guide sections 61 and 62 and the

flap 64 when the righirpagnd iéagrgvidedGQH?ngifPﬁgleEBnE?Bq fhﬁﬁéqflghs set

to a specified angle. er to narrow t openin

Egg_flap 64212%10w ScBh¥Pbedeln EBE dipectipn Qén&bﬁlgﬁQPM/fﬁdoor unit
5 capable of executing air conditioning so that indoor
temperature distribution becomes uniform without any sense

of airflow during heating operation. There are provided a
turbofan 3 that has an axis extending in an anteroposterior
direction and blows air taken in from a front surface side

10 radially outwardly with respect to an axis inside a casing
and a heat exchanger 5 disposed on the front surface side of

the turbofan 3 inside the casing. The casing is provided

with outlet ports for blowing air from the turbofan 3 in .the
vertical direction and the horizontal direction. During the

15 heating operation, a control signal is outputted by a flap
control section 10a to an upper flap stepping motor 41 and a
left-hand flap stepping motor 44 so as to narrow the
openings of the upper, right-hand and left-hand flaps and

make the opening of the lower flap wider than the openinéé

20 of the upper, right-hand and left-hand flaps.
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As shown in Fig. 3, the air conditioner indoor unit having the above

construction operates upon driving the notor .2 to rotate the turbofan
3, by which air is taken in axially fromthe front side of the
turbofan 3 via the heat 5 exchanger 5 and the air flows along the
curved surface of t he curved section 3a of the turbofan 3 to blow the
conditioning air that has undergone heat exchange through " the heat
exchanger 5 radially outwardly fromthe upper, | ower, |eft-hand and
ri ght-hand outlet ports 21 through 24 10 (shown in Fig. 2). In this
stage, by controlling tRe st eppi ng orW\ 41 through 44 .
respectively-by the flap % ppof the controller 10
shown in Fig. 4, - 1T Ngs QR Yl ap 31, lower flap 32,
right-hand flaR 34 gnhd "~ ¢ shown in Fig. 2 are 15

controlled, so that Tief ' i/B\# fromthe out | et
ports 21 through 24/ /4 " /  For ~exanple, if an
i ndoor unit 70.of thy 7 ounted on an indoor wall
surface and nade t Mr directions of the upper,
| ower, |eft-hand g ions as shown in Fig. 7, then
the air bl own




~

in the four directions fiows and circulates so as to cover t he i ndoor
living space S2 along the wall surface, ceiling surface and fl oor
surface as shown in Fig. 8B, thereby preventing the person in the
living space S2 fromfeeling a '

- sense of airflow and inproving the confort during the
cooling and heating operations. Then, at the tine of
starting the heating operation, a control signal is outputted to the
upper flap 5 stepping notor 41, |lower flap stepping notor 42,

ri ght - hand . flap stepping notor 43 and |eft-hand flap stepping notor
44 by the flap control section 10a of the controller 10 so as

to narrom/the_qpeqéngs of _.the upper flap 31, right-hand fl ap 33 and
| eft-hand flap 34 ndghai?ng t he opening of the lower 10 flap 32 wi der
than the upper flap 31, right-hand flap 33 and |l eft-hand flap 34. By

-the above operati on, thslair5V0|%¥?s3l 4 l
; é{ 43 33
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fromthe outlet ports 21, 23 and 24 |ocated on the upper si de,
ri ght-hand side and | eft-hand side reduce and the air vol unme from
the outlet port 22 |ocated on the | ower side

allow the warmair to easily reach

the |

15 conversely .increases to
evel of feet.

Therefore, air conditioning can be executed so that the indoor

tenperature distribution becones uniform
ai:rflow during the heating 20 operati on.

(a—

W t hout causi ng any sense of

Furthernore, the total vol une

of air blown from " one turbofan 3 via the four outlet ports 21 through
24 at the tine of starting the heating operation at a | ow
tenperature in the living space scarcely changes, and therefore, the
i ndoor heating can bqp”@yquately achieved 25 without reducing the
heating capacity. ) ' - 15-
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| NDUSTRI AL APPLI CABI LI TY . The air conditi oner indoor unit

airflow control nmet hod and airflow controller of the present invention
are 5 wused for an air conditioner indoor wunit that blows
conditioning air in the wvertical. direction and the hori zont al
direction. ' - - 16-

CL:AL M5 1. An airflow control nmethod for an air conditioner

i ndoor unit including a casing (1, 6), a turbofan (3) that 5 has an
axi § extending in an anteroposterior direction and bl ows air taken
in froma front surface side radially outwardly with respect to an
"axis inside the casing (1, 6), a heat exchanger (5) disposed on the

front surface side of the turbofan (3) inside the casing (1, 6),

outlet ports (21- - .
Fig.4
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10 24) that are provided for the casing (1, 6) and blow air from
the turbofan (3) in a vertical direction and a hori zontal direction
and flaps (31-34) for controlling w nd directions of the blowoff air
fromthe respective outl et ) ports (21-24), wherein, openings of
upper, right-hand and 15 | eft-hand flaps (31, 33, 34) are narrowed and
openi ng of a | ower flap (32) is made wi der than the openings of the
upper, right-hand and | eft-hand flaps (31, 33, 34) during : heat i ng
opé%atlon 2. An airflow controller for an air

condi ti oner 20 I ndoor unit including a casing (1, 6), a turbofan (3)

t hat has an axis extending in an anteroposterior direction and

blows air taken in froma front surface side radially outwardly with
respect to an axis ifsfge He casing (1 6) a heat exchanger (5)

di sposed on the front rface side of the turbofan (3) inside the

[ 1, 6), tlet t 21-
casi ng ( ), outlet por S‘(\’\\< /51_
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24) that are provided for the casing (1, 6) and blow air from the

turbofan (3) in a wvertical direction and a hori zontal
direction and flaps (31-34) for controlling w nd directions of the
bl owoff air fromthe respective outl et 5 ports (21-24), the controller
conpri si ng: drive sections (41-44) for driving the flaps
(31- 34), respectively; and a flap control section
(10a) for outputting control signals to the drive sections (41-44)
ina mnner 10 t hat openi ngs of upper, right-hand and | eft-hand fl aps
(31, 33, 34) are narrowed and opening of a l'ower flap (32) is
made w der than the openi ngs of the upper, right-hand and | eft - hand
flaps (31, 33, 34) during heating operation. _ :
- Fig. 7

Fig.84 . Fig.88
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