DESCRI PTI ON . I ndoor Unit for Air Conditioner
TECHNI CAL:- FIELD 5 The present invention relates to an indoor
uni’t for an air conditioner, which enploys a turbo fan for
bl owi ng out sucked air radially outwardly relative to an axi s
t her eof . BACKGROUND ART 10 Conventional ly, there has
been provided an i ndoor unit for anlair conditioner, in which a
cross-fin heat exchanger and a cross flow fan are disposed within a
general ly rectangul ar casing nounted on a wall surface, wher e
air-conditioning air is blown out froman air outlet 15 provi ded at the
under si de of the casing. However, DEBCRIPTION indoor unit for an air
conditioner is largely projected from the wall surface, incapable of
bei ng thinned in depth, thuindoor Urhidvifog Aidr@obdtkiddwat t he i ndoor unit
does not fit indoor interior. Thus, the present applicant
manufactured an 20 indoor unit for an air conditioner capable of
| mproving the
TECHENICAL ¥IELD
5 The present invention relates to an indoor unit
for an air conditioner, which employs a turbo fan for
blowing out sucked air radially outwardly relative to an
axis thereof,.
BACKGROUND ART
10 Conventionally, there has been provided an indocor
unit for an air conditioner, in which a c¢ross-fin heat
exchanger and a cross flow fan are disposed within a
generally rectangular casing mounted on a wall surface,
where air-conditioning air is blown out from an air outlet
15 provided at the underside of the casing. However, this
indoor unit for an air conditioner is largely projected from
the wall surface, incapable of being thinned in depth, thus
having a drawback that the indoor unit does not fit indoor
interior. Thus, the present applicant manufactured an
20 indoor unit for an air conditioner capable of improving the
indoor interior properties by being thinned. This indoor
unit for an air conditioner includes a heat exchanger having
an- axis oriented along the back and forth direction within

the casing, and a turbo fan which is placed on the back side

25 of the heat exchanger within thé casing and which serves for



indoor interior properties by being thinned. Thi s i ndoor unit for

an air conditioner includes a heat exchanger having an axis oriented
al ong the back and forth direction within the casing, and a turbo fan
which is placed on the back side 25 of the heat exchanger within the
casi ng and whi ch serves for ' 2
bl owi ng out air, sucked fromthe front side, radially outwardly
relative to the axis of the turbo fan. Then, air outlets for blow ng
out air in four directions, up and down, right and left, are provided
in the casing. As the turbo 5 fan is rotated, the indoor unit

bl ows out @&lowingucket air, tswckegh fnomi rthenl diromt t Béderonradiaklyin
four directions fromthe individual air outlets. In

t he above i ndadwagdily fredathvei tocbmeli axbdmerf the tuwhd fdre. t uFlbenf aair
enpl oyed, the flow of air blown out from 10 the turbo fan is controlled
by a planar wartdednsd farpblioaingyout air dfn douredivanesonsuntedand ddwenai r
outlets of the casing, whereas the air blown out fromthe turbo fan
i s bl own out rdght and tlleeftf,r @xie prdeidedt e theatdagdal di r @cf itde ofutie
turbo fan and about 40-degree outward with respect to a tangent to
t he 5 fan 1is rotated, the indoor unit blows out air, sucked
through an air inlet on the front side, in four directions
from the individual air outlefs.
In the abbve indoor unit for an air conditioner
with the turbo fan employed, the flow of air blown out from
10 the turbo fan is_controlled by a planar vane and a plurality
of curved vanes mounted to the air outlets of the casing,
whereas the air blown out from the turbo fan is blown out on
the front side in the rotational direction of the turbo fan
and about 40-degree outward with respect to a tangent to the
15 outer circumference of the turbo fan. On this account, air
"is not blown out in a direction along a plane generally
perpendicular to the longitudinal direction of the air
outlets of the casing, posing a problem that desired air
flow characteristics cannot be obtained. That is, because
20 of the same configuration of the plurality of curved vanes
and the generally same spacing between the curved vanes, if
the curved surfaces of the curved vanes are uniformized in
configuration so that the air is blown out in a direction

along a plane generally perpendicular to the longitudinal

25 direction of the air outlets on the front side in the



15" outer circunference of the turbo fan. On this account, air S

not blown:rout in a direction along a plane generally perpendi cul ar to
th& longitudinal direction of the air outlets of the casing, posing a
probl emthat desired air fl ow characteristics cannot be obtai ned.

That is, because 20 of the same configuration of the plurality of curved
vanes , and the general |y same spaci ng between the curved vanes, if

the curved surfaces of the curved vanes are uniform zed in

configuration so that the air is blown out in a direction along a

pl ane generally perpendicular to the longitudinal 25 direction of the
air outlets rofathengtodiregiien of thehdurbo fan, the incident angle of
3 rotational direction of the turbo fan, the incident angle of
the air flowtbe eht fioe eurtheecrand sunfanesyaf Tasesugmethwanes onrthe
side beconmes | arger so that separation flows of air woul d occur. On
t he ot her hameari fsidee becames slafgees sof th&t seperztiomdflawss off eair
uni form zed in configuration so that the air is blown out in a
direction al eogld picane.gemar diHey other Ypidyentf ctiharchovéd eshofmidsidohal
direction of the air outlets on the rear side in the rotational
directidn of thee curved wvanes are uniformized in configuration so that
the air is blown out in a direction along a plane generally
perpendicular to the longitudinal direction of the air
outlets on the rear side in the rotational direction of the
turbo fan, the incident angle of the air flow on the wvane
10 surfaces of the curved wvanes on the front side becomes
larger so that separation flows of air would occur. This
poses problems that the air flow 1is not efficiently
regulated, and that noise occurs due to the separation flows.
Also, 1if the spacings between adjacent curved vanes are
15 uniformized so that the flow regulation is optimized on the
front. side in the rotational direction of the turbo fan, the
flow regulation effect on the curved vanes on the rear side
becomes smaller. On the other hand, if the spacings between
adjacent curved vanes are uniformized so that the flow
20 regulation is optimized on the rear side in the rotational
direction of the turbo fan, the flow regulation effect on
the curved vanes on the front side becomes smaller. As a
result, the air flow could not be regulated efficiently.

DISCLOSURE OF THE INVENTION

25 An object of the present invention is therefore to



turbo fan, the incident angle of the air flow on the vane 10 surfaces of

the curved vanes on the front side becones | arger so that
separation flows of air would occur. Thi s poses problens that the -
air flowis not efficiently regul ated, and that noise occurs due to
the separation flows. Al so, if the spacings between adjacent curved

vanes are 15

uni form zed so that the fﬁom/regulation Is optimzed on the

front side in the rotational direction of the turbo fan, the flow
regul ation effect on the curved vanes on the rear side becones
smaller. On the other hand, if the spacings between adj acent curved

vanes are unPEeVhieednscinden

rear side in the rotational . direction of the turbo fan, the flow
regul ati on epfééciently regulnting \&¢ wdows-offt abr famhtreiwy e codss .
smaller. As a result, the air flow could not be regul ated

efficiently.
t he present

DI SO CSURET OFo THELLANENThENab@%e object, the Apredmsrdct of

invention is therefore to

4 pr duirdet ton | puovidesi an f timdeor aimicofolf tamnetr cegpeadl tei afer in

efficiently
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regul ating the blown-off air and reduci ng noi se.
which a turbo fan disposed within a casing sucks air from a

front side of the indoor unit and blows out the air
radially outwardly relative-to an axis of the turbo fan,
comprising: a planar vane mounted to an air outlet provided
in the casing; and a plurality of curved vanes arrayed on
the planar vane in a longitude direction of the planar wvane
at the air outlet and curved so as to guide the air blown
out from the turbo fan to an outward direction generally
vertical to a longitudinal direction of the planar vane,
where the plurality of curved vanes have curvatures
increasing from a rear side of the planar vane relative to
a rotational direction of the turbo fan toward a front side
of the planar wvane.

According to this invention, the air sucked from
the front side of the indoor unit by the turbo fan is blown
out outward in the rotational direction at an angle of about
40 degrees to a tangent to the outer circumference of the
turbo fan. Then, the air flow is regulated along the planar
vane and the plurality of curved vanes mounted to the air
outlets of the casing. 1In this case, the angle of the air

flow to the longitudinal direction of the air outlets (the

r t@eif| dar 2n aisg@oadishoner omepabied oh t he



I'n order to achieve the above object, the present I nvention provides
an indoor-unit for an air conditioner in 5 which a turbo fan di sposed
within a casing sucks air froma front side of the indoor unit and
bl ows out the air radially outwardly relative to an axis of the
tugbo fan, conprising: a planar vane nounted to an air outl et

provi ded in the casing; and a pluraity of curved vanes arrayed on
10 the planar vane in a longitude direction of the planar vane at
the air outlet and curved so as to guide the air bl own out fromthe
turbo fan to agn outward direction generally vertical to_a .

| ongi t udi nal RidR&k | BAPeF ©LREOPEanarRtgske,on the \eare sidle ppfir sihier ks
curved vanes have curvatures 15 increasing froma rear side of the

pl anar vane ®EhFe ipothe rotatigngdi dhzpchiorcef obhef turko tamo While
toward a front side of the planar vane. According to
this inventidhe hwls okideriroflow to the iebaitwdbmalfdirectimdort unit
by the turbo fan is blown 20 out outward in the rotational direction at
an angl e of dbsugir outlapsdegeemes tenal lemmgentheofrhatoside of richafakence

of the turbo fan. Then, the air flowis regulated along the planar
vane and t he qutdedisi t §nof ther vertatdonalnodhredtion t ef aithe turboutfas of
the casing. In this case, the angle of the air 25 flowto the

| ongi t udi nal Thieredoiren bl tiheremsingt théscithatures of the curved vanes

from rear side toward front side in the rotational direction

of the turbo fan, the incident angle of the air flow on all

the curved vanes is decreased so that the air flow regulated

10 by the planar vane and the plurality of curved wvanes is

blown out in a desired direction (e.g., along the plane

perpendicular to the longitudinal direction of the air

outlets) without causing any separation of air flow to the

curved vanes. Consequently, the blowoff air from the turbo

15 fan can be efficiently regulated, and besides noise can be
reduced.

In an embodiment of the indoor unit of the
invention, a region where the plurality of curved vanes are
arrayed i1s divided into a plurality of sub-regions, and the

20 curvatures of the curved vanes are different among the
plurality of sub-regions.

According to this embodiment, by making the
curvatures of the curved vanes the same among the individual
sub-regions, the design can be simplified as compared to

25 when the configuration of the curved surfaces of all the



5 pl.anar vane) becones larger on the rear side of the air

outlets in the rotational direction of the turbo fan, while t he
angl e of the air flowto the |ongitudinal direction of the air

outl ets becones snaller on the front side of the air 5 outlets in the
rotational direction of the turbo fan. Therefore, by increasing
the curvatures of the curved vanes romrear side toward front side
in the rotational direction of the turbo fan, the incident angle of

the air flow on al

the curved vanes is decreased so that the air

flow regulated 10 by the planar vane and the plurality of curved vanes
is bl owrurorgd i vare sless rdels et t opininael Iy , depamtindhermplensiations
per pendi cular to the longitudinal direction of the air outl ets)

Wi t hout causiing &y sephe abfomief fdow fHooviHeo lidrgyitudinaQurdiedctdmes.of

Consequent |y,

the blowoff air fromthe turbo 15 fan can be efficiently

regul ated, artheesidesutioits®, cand Heesides ¢ffiwight flow regulation lghdn
enbodi ment of the indoor unit of the i nvention, a region where the

plurality of mirsededuResod €an be adhfiayed witHi ¥i ool Ot @omsidtubtaldr,y of

sub-r egi ons,
anong tig

enbodi nent ,
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and the 20 curvatures of the curved vanes are different

thusplaindwing of k- reduenson. : According to this

by maki ng the
In an embodiment of the indoor unit of the

invention, spacings between 'adjacent curved wvanes become
smaller from the rear side of the planar vane relative to
the rotational direction of the turbo fan toward the front
side of the planar vane.

According to the indoor unit for an air
conditioner of this embodiment, by forming the plurality of
curved vanes so that spacings between adjacent curved vanes
become smaller from rear side toward front side in the
rotational direction of the turbo fan, the flow regulation
effect on the curved vanes on the rear side of the
rotational direction of the turbo fan is decreased
according to the variations in the angle of the air flow to
the longitudinal direction of the air outlets, while the
flow regulation effecf on thé curved vanes on the front
side of the air outlets in the rotational direction of the
turboe fan is increased. Thus, the blowoff air from the
turbo fan can be regulated further efficiently without
unnecessarily increasing the flow regulation effect, and

besides noise can be reduced.



cuirvatures of the curved vanes the same anong the individual
sub-regions, the design can be sinplified as conpared to 25 when t he
configuration of the curved surfaces of all the curved
vanes i s designed optinally depending on variations in the angl e of
air flowto the longitudinal direction of the air outlets,. and
besi des efficient flow regulation and 7 noi se reduction can be achi eved
with a sinple construction, 5 thus allowi ng a cost reduction.
I n an enbodi ment of the indoor unit of the i nventi on, spacings
bet ween adj acent curved vanes becone smaller fromthe rear side of
the planar vane relati Ve tan embodimentot atfi othke dindooronumitt hef t uthm f an
toward the front 10 si de of the planar vane. According
to the inddmwentmpt, é&oreghon where the whndiltitonerf afunveids vemeadiamnt |
by formng the plurality of curved vanes so that spacings between
adj acent cur\eedraysdeds dividbdconeosawbleraliioys®asulstmeyionsgr crfd altie si de
in the 15 rotational direction of the turbo fan, the flow regul ation
ef fect on t hewwatedeganes thet heureed Siatiesofaide different among the
5 plurality of sub-regions while the spacings between
adjacent curved vanes are different among the plurality of
sub-regions.
According to the indoor unit for an air
conditioner of this embodiment, by making the same size and
10 spacing between adjacent curved vanes among the curved vanes
in the sub-regions, the design can be simplifiéd as
- compared to when the configuration of the curved surfaces
of all the curved vanes is designed optimally depending on
variations in the angle of air flow to the longitudinal
15 direction of the air outlets, and besides efficient flow
regulation and noise reduction can be achieved with a
simple construction, thus allowing a cost reduction.
In an embodiment of the indoor unit of the
invention, the planar vane and the plurality of curved
290 vanes are integrally formed.
According to this indoor wunit for an air
conditioner of this embodiment, the planar wvane serves also
as a support member for supporting the plurality of curved

vanes. Thus, the number of parts 1is decreased and

25 therefore the air outlet structure can be simplified, thus



rotational direction of the turbo fan is decreased accordi ng
to the variations in the angle of the air flowto t he | ongi tudi nal
direction of the air outlets, while the 20 flow regul ation effect on the
curved vanes on the front side of the air outlets in the rotational
direction of the turbo fan is increased. Thus, the blowoff air from
t he turbo fan can be regulated furtBer efficiently without
unnecessarily increasing the flow regulation effect, and 25 besi des

noi se can be reduced. 7

In an enbodinment of the indoor wunit of the I nvention, a
regi on wher e aflRewphgr al cogptofeductidnvanes are arrayed is divided
into a plurality of sub-regions, and the curvatures of the curved
vanes are different andng ahme emtbodimgnir aloift ythef isdberegimoits oiltehet he
spaci ngs between adj acent curved vanes are different anong the '
plurality of inventisnp-arginnident angle of the Astorditoy ilso gdrweralingdoor
uni t for an air condi tioner of this enbodiment, by making the

same size anéquhQ alspaciag batieen wdjitacantstdevadadiRS 6aeaJofhaefdH ved
vanes 5 curved vane on the planar vane.

According to the indoor unit for an air
conditioner of this embodiment, the incident angle of the
air flow is generally equal along the entire upstream-side
leading edge each curved vane on the planar vane. Thus,

10 the air flow is less subject to disturbance, so that noise
can be further reduced.

Further, the present invention also provides an
indoor unit for an air conditioner in which a turbo fan
disposed within a casing sucks air from a front side of the

15 - indoor unit and blows out the air radially outwardly
relative to an axis of the turbo fan, comprising: a planar
vane mounted to an air outlet provided in the casing; and a
plurality of curved vanes arrayed on the planar vane in a
longitude direction of the planar vane at the air outlet,

20 where spacings between adjacent curved vanes become smaller
from a rear side of the planar vane relative to a
rotational direction of the turbo fan toward a front side
of the planar wvane.

According to this invention, the air sucked from

25 the front side by the turbo fan is blown out outward in the



I'n the sub-regions, the design can be sinplified as conpared to when
the configuration of the curved surfaces of all the curved vanes is
desi gned optinally dependi ng on variations in the angle of air flow
to the longitudinal 15 direction of the air outlets, and besides
efficient flow regul ati on and noi se reduction can be achieved with a
sinpl e construction, thus allowi ng a cost %eduction. In an
enbodi ment of the indoor unit of the i nvention, the planar vane and
the plurality of curved 20 vanes are integrally f or med. _
According to this indoor wunit for an air conditioner of this
embodi nent, tr&agienal vHireotdovesatal 8 angle axf afenppaemphensdoutord 0
supporting the plurality of curved vanes. Thus, the nunber of
parts is ddegeasédtoaadtazéentth@rtheweutdnaGmncumﬁerencetoﬁctheetwﬁmobe
simplified, thus 8
al l owing a cdan.redbeni,oithe air flow is reglhihabedeabongnene pIaﬁ&E!VﬁM@or
unit of the i nvention, an incident angle of the air flowis generally
equal al ong andeithier plupau’egmzbsid@rﬁ@dirargased@ﬂnmfedeaahthe air outlets
5 of the casing. In this case, the angle of the air flow to
the longitudinal direction of the air outlets (the planar
vane) becomes larger on the rear side of the air outlets in
the rotational direction of the turbo fan, while the angle
of the air flow to the longitudinal direction of the air
10 outlets becomes smaller on the front side of the air outlets
in the rotational direction of the turbo fan. Therefofe, by
forming the plurality of curved vanes so that spaces between
adjacent curved vanes become narrower from rear side toward
front side in the rotational direction of the turbo fan, the
15 flow regulation effect on the curved vanes on the rear side
of the rotational direction of the turbo fan is decreased,
while the flow regulation effect on the curved vanes on the
front side of the air outlets in the rotational direction
of the turbo fan is increased. Thus, on the front side in
20 the rotational direction of the turbo fan, the air flow is
regulated securely on one side on which the curved vanes
have smaller angles of air flow to the longitudinal
direction of the air outlets without unnecessarily

increasing the flow regulation effect on the rear side in

25 the rotational direction of the turbo fan, so that the



5 ° curved vane on the planar vane. Accor di
i ndoor unit for an air condi tioner of this enbod
i nci dent angl e of the air flowis generally equal alo

ng to the
I ment, the
ng the entire

upstreamsi de | eadi ng edge each curved vane on the planar vane.

Thus, 10 the air flowis |less subject to disturbance, so

t hat noi se

can be further reduced. FdG her, the present invention also
provi des an i ndoor unit for an air conditioner in which a turbo fan

di sposed within a casing sucks air froma front side of the
unit and blows out the air radially outwardly

15 i ndoor
relative to an

axis of the regudated, abnprisi bdowa pbanarfrom thearslmoomtdetiso am & r
outl et provided in the casing; and a plurality of curved vanes
arrayed on tkdespredardivaertion ale.g., &boggt tHe gilbeet ipwrpehdiloelplranay

vane at the air outlet, 20 where spacings between adjace

nt curved vanes

becone smal | #he longiftmdimalr edrresitdenoio ft ihepladrarowtdre snel atThiss t e

rotational direction of the turbo fan toward a front side

of the

pl anar vane. blowoff air from AheotdrBg fentbas Héaventidienthe miguistaed

from 25
5

10

the front side by the turbo fan is bl own out outward in the
and besides noise can be reduced.

In an embodiment of the indoor unit of the
invention, a region where thé plurality of curved vanes are
arrayed is divided into.a plurality of sub-regions, and the
spacings between adjacent curved vanes are different among
the plurality of sub-regions.

According to the indoor unit for an air
conditioner of this embodiment, by making spacings between
adjacent curved vanes the same among the individual sub-

regions, the design can be simplified as compared to when

15 all the spacings between adjacent curved vanes are designed

optimally depending on variations in the angle

of air flow

to the longitudinal direction of the air outlets, and

besides efficient flow regulation and noise reduction can

be achieved with a simple construction, thus

20 cost reduction.

allowing a

In an embodiment of the indoor unit of the

invention, the planar vane and the plurality of curved

vanes are integrally formed.

According to the indoor unit for an air

25 conditioner of this embodiment, the planar vane

serves also



9 - rotational direction at an angle of for exanple about 40

degrees to a tangent to the outer circunference of the turbo fan
Then, the air flowis regulated al ong the planar vane and the
plurality of curved vanes nounted to the air outlets 5 of the casing.
In.this case, the angle of the air flowto the | ongitudinal direction
of the air outlets (the planar vanelllbecones larger on the rear side
of the air outlets in the rotational direction of the turbo fan,

whil e the angle of the air flowto the longitudinal direction of the

air 10 outl ets becones smaller on the front side of the air outlets

in the rotat@énd® sHRRedt Gemfen Hon wuRPIrAningTHdeedngaliyy of cunwed ng
the plurality of curved vanes so that spaces between adj acent curved
vanes becone Vaaesower Thysyreshesi gembenardf partdrom slederdasedhe and
rotational direction of the turbo fan, the 15 flow regulation effect on
the curved vahegsedorehdhecairsicddlet strufctiire ramathieondimpdiirfdaeidd,orchafs t he
turbo fan is decreased, while the flow regul ation effect on the
curved vanes addowtiag a coskroetiustflenof the air outlets in the rotational
di rection of the turbo fan is increased. Thus, on the front side in

20 thé rotational diractann efbddimdntr beff athet hénabsrf @t S of the
regul at ed securely on one side on which the curved vanes have snal | er

angl es of ai infteawibn, t km | dngidesdt n&|ngle of digiect bddwn Olbutt heromi the
outlets wthout wunnecessarily
turbo fan is generally equal along an entire upstream-side
leading edge of each curved vane on the planar vane.
According to the indoor unit for an air
10 conditioner of this embodiment, the incident angle of air
blown out from the turbo fan is generally equal along the
entire upstream-side leading edge of each curved wvane on
the planar wvane. Thus, the air flow is less subject to
disturbance, so that noise can be further reduced.
15 BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a front view of an indoor unit for an
alr conditioner according to an embodiment of the
invention;
Fig. 2 is an enlarged view of a cross section of
20 the indoor unit taken along the line II - II;
Fig. 3 is a perspective view of a planar vane and
curved vanes of the indoor unit; and
Fig. 4 is a main-part enlarged view of an air

outlet of the indoor unit of Fig. 2.

25 BEST MODE FOR CARRYING OUT THE INVENTION



increasing the flow regulation effect on the rear side in 25 the.
rotational direction of the turbo fan, so that the

10°° regulated air is blown out fromthe air outlets in a

desired direction (e.g., along the plane perpendicular to t he

| opgi tudi nal direction of the air outlets). Thus, the bl owof f air
fromthe turbo fan can be efficiently reglfated, 5 and besi des noi se
can be reduced. I n an enbodi nent of the indoor unit of the
I nvention, a region where the plurality of curved vanes are arrayed
Is divided into a plurality of sub-regions, and the spaci ngs bet ween
adj acent curved vanes Heeeilhbébswent anonginti@or thenpturafory ehn air
sub-r egi ons. According to the indoor wunit for an air

condi ti oner abntihitsorsbodcoentiindytdraiiaprpatingnvesitieanis descadpaaent
curved vanes the sane anong the individual sub- regi ons, the design

can be sinpliihi ddtasicoypaagd oifo emdediméhts &hkerbbe spagkbgstbet WRekhe
adj acent curved vanes are designed optimally depending on variations

in the angl eaptodbbn{/i AW drawing#®. the |ongi tudinal direction of the air
outlets, and

5 Fig. 1 is a front view of an indoor unit for an

air conditioner according to an embodiment of the invention.

Reference numeral 1 denotés a generally square-shaped

casing whose rear is mounted on an indoor wall surface, and

2 denotes a turbo fan whose axis is placed at a generally

10 center of the casing 1 and along the back-and-forth

direction and which blows out air, sucked from the front

side, radially outwardly relative to the axis of the turbo

fan. Air flow control members 11 are mounted to

. rectangular air outlets 21 - 24 provided at both side faces

15 and upper-and-lower faces of the casing 1, respectively.

It is to be noted that, for an easier explanation, Fig. 1

shows a state in which the front panel aﬁd the heat

exchanger have been removed. Guide portions 31 -~ 34 for

guiding the air blown out from the turbo fan 2 are also

20l mounted to near four corner portions of the casing 1,
respectively.

Fig. 2 shows an enlarged view of a cross section

taken along the line II - II of Fig. 1. A motor 3 is

mounted at a generally center of the casing 1, and the

25 turbo fan 2 is mounted to an output shaft 3a of the motor 3.



besi des efficient flow regul ati on and noi se reducti on can be achi eved
with a sinple construction, thus allowing a 20 cost reduction.

| n”"an enmbodi nent of the indoor unit of the i nvention, the planar vane
and the plurality of curved vanes are integrally forned.

Acgording to the indoor wunit for an air 25 conditioner of this
enbodi nent, the planar vane serves also 13 as a support
menber for supporting the plurality of curved vanes. Thus, the
nunber of parts is decreased and therefore the air outlet
structure can be sinplified, thus all owi ng a cost reduction. 5

In an enbodhewnt irof thehecasimipol, wnipardbltidhéng platel Wehbaiving ad

i ncident angle of air blown out fromthe turbo fan is generally
equal al ong atdrenfirehofet rleamaisi degenerallleadnigredgrrebfeach mauyvesd vane
on the planar vane. According to the indoor wunit for

an air 10 oncoikh tfeort efidehisf egheditilo fhe bnci dRatiass) e :0fhaut
bl own out fromthe turbo fan is generally equal along the

exchanger 5 1is mounted on the front side of the
5 partitioning plate 4. On the front side of the casing 1, a
front panel 6 having an air inlet 6a is mounted so as to
cover the heat exchanger 5. 'A front grille 7 is mounted to

the air inlet 6a of the front panel 6.
Fig. 3 shows a perspective view of the air flow
10 control member 11. The air flow control member 11 includes
a generally rectangular planar vane 12, and a plurality of
curved vanes 13, 14, 15 The curved vanes 13, 14, 15 are
provided upright on the planar vane 12 with spacings from
one another and each have a curved surface whose generatrix
15 is generally vertical to the planar vane 12. Arms 16, 18
are provided upright at both ends of the planar vane 12.
On the fore end side of the arm 16, a rotating shaft 17 is
provided so as to extend outward and lengthwise of the
planar vane 12. Meanwhile, on the fore end side of the arm
20 18, a coupling portion 29 1is provided outside and
lengthwise of the planar vane 12. Also, ribs 25, 26 are
provided on one side of the arm 16 closer to the planar
vane 12. Ribs 27, 28 are provided on one side of the arm
18 closer to the planar vane 12. An output shaft of an

25 unshown stepping motor is coupled to the coupling portion



entire upstreamside | eadi ng edge of each curved vane on t he pl anar
vane. Thus, the air flowis less subject to di sturbance, so that
noi'se can be further reduced. 15 BRI EF DESCRI PTI ON OF DRAW NGS

Fig. 1is a front view of an indoor unit for an air conditioner
acgording to an enbodinent of the I nventi on;

Fig. 2 is an enlarged view of a cross sectldon of 20 t he i ndoor unit
taken along the line Il - I1; Fig. 3 is a perspective view
of a planar vane and curved vanes of the indoor unit; and

Fig. 4 is a min-part enlarged view of an air outl et of the indoor
unit of Fig.22 s®bas BESTRMIMBE EDR GARRYENG: OLOnthEL | MemNErON1 to be

12 Her ei nbel ow, an i ndoor unit for an air
condi ti oner aotetddngobaibidyprasernt theeshtpnt i shdeéscahliedhe rotadtindet ai
by way of enbodi nents thereof illustrated in the acconpanyi ng

dr awi ngs. Shaft 17. Fig. 1is a front view of an indoor unit for an

It is noted that a region where the plurality of

5 curved vanes 13, 14, 15 are arrayed is divided into regions

A, B, C. Four curved vanes 13 are arrayed at intervals of

about 18.5 mm in the regioﬁ A, four curved vanes 14 ‘are

arrayed at intervals of about 17 mm in the region B, and

eight curved vanes 15 are arrayed at intervals of about 15

10 mm in the region C. Also, the curved wvanes 13, 14, 15 are

so formed that their curvatures become larger in the order

of regions A, B, C from rear side to front side in the

rotational direction of the turbo fan 2 ({a direction of

arrow Rl in Fig. 1), and further that their spacings

15 between adjacent curved vanes become smaller in the order

of regions A, B, C from rear side to front side in the

rotational direction of the turbo fan 2. In addition, a

spacing between the region A and the region B, and a

spacing between the region B and the region C, may be set a

20 spacing equal to that of one of the two regions, or td a
mean value of the spacings of the two regions.

Fig. 4 shows an enlarged view of a vicinity of

the air outlet 21 of Fig. 2. As shown in Fig. 4, in the

vicinity of the air outlet 21 of the casing 1, a guide

25 portion 1la 1is formed so as to gradually increase in



ai r conditioner according to an enbodi nent of the invention.

Ref erence  nuneral 1 denotes a general ly square-shaped casi ng whose
redar is nounted on an indoor wall surface, and 2 denotes a turbo fan
whose axis is placed at a generally 10 center of the casing 1 and
alpng the back-and-forth direction and which bl ows out air, sucked
fromthe front side, radially outwal8ly relative to the axis of the
turbo fan. Air flow control nenbers 11 are nounted to
rectangular air outlets 21 - 24 provided at both side faces 15 and
upper -and-1 ower faces of the casing 1, respectively. It is to be
noted that, ftbicinesssifeomexmaandtieotuthiay.fadn 2 towshdwsha afiat eutdewhi ch
the front panel and the heat exchanger have been renoved. Cuide
portions 31 2134d drthat the gbhldwofft h¢raiftrohl die dutrbo ofar h2 fsr baoan 2
are also 20 mounted to near four corner portions of the casing 1,

respectivel yout obliquely forwdml. 2 Bhows am enlpogad ot e othe €rens
section taken along the line Il - Il of Fig. 1. A notor 3 is

mount ed at asgdeendl lthecerdsBmll tdwpssisiaord, tRa@dgtibge BSrtibdnrbge,fag 2 is

nounted to an output shaft 3a of the notor 3. .

13 5 provided a guide member 20 which gradually decreases in
thickness from near the turbo fan 2 toward the air outlet
21. Then the air flow contrﬁl member 11 is mounted to the
air outlet 21 so as to be rotatable about the rotating
shaft 17. In Fig. 4, the air flow control member 11 in its

10 fully open state is shown.

In the indoor unit for an air conditioner
constructed as described above, as the turboe fan 2 is
rotated counterclockwise (in the direction of arrow Rl in
Fig. 1} by rotating the motor 3, air is sucked from the

15 front side in directions of arrows R2, R4 and blown out in
directions of arrows R3, R5 radially outwardly of the turbo
fan 2, as shown in Fig. 2. The air blown out from the
turbo fan 2 is guided along the vane surfaces of the planar
vane 12 and the curved vanes 13, 14, 15 of the air flow

20 control member 11 shown in-Fig. 3.so as to be blown out
obliquely forward from the air outlets 21 - 24 (only air
outlets 21, 22 are shown in Fig. 2). In this tconnection,
as shown in Fig. 1, the flow direction of air blown out
from the lower air outlet 24 is angled at B1 to the

25 longitudinal direction of the air outlet 24 on the rear



Thén, in the.casing 1, a partitioning plate 4 having a circular hole
4a at a generally center thereof is nounted on the front side of the
turbo fan 2. Besi des, a heat exchanger 5 is nmounted on the front
side of the 5 partitioning plate 4. On the front side of the casing 1,
a , front panel 6 having an air inlet 6a is nounted so as to

cover the heat exchanger 5. A front grill 67 is nounted to the air
inlet 6a of the front panel 6. Fig. 3 shows a perspective
view of the air flow 10 control nenber 11. The air flow control nenber
11 incl udes a generally rectangul ar planar vane 12, and a plurality
of cur wddlevdameshé3rotdtidhal THereot vad ofndse k3irbb4,fahb23r and at
provi ded upright on the planar vane 12 with spacings from one anot her

and each haveza (urp19d tairfiae e1¥heseuABNEr aditectddn of Staengial et i cal
to the planar vane 12. Arns 16, 18 are provided upright at both ends

of the planap4vape tRe front Quiddeihorpeenttutdenafll tdieraitiolp, of Rkating
shaft 17 is provi ded so as to extend outward and | engt hwi se of the

pl anar vane tarbWeafwhi be, onst he f@glﬂ@nsfSIt@ﬁsQf the angy F aid8 isd
coupling portion 29 is provided outside and | engt hwi se of the

pl anar wane ¥3qgulAlted, By b$hddS, cbré €vanes WOVWHi?@hO'&r%nesxﬁéﬁfePf ithhe
arm 16 closer to the planar vane 12. Ribs 27, 28 are provided on one

side of the afvature d8dChaset L& %%%c&h ”aEhéaQﬁr%%d vafBs04Epuipshaf t of
an 25 unshown stepping notor is coupled to the coupling poftion

are larger in curvature and narrower in spacing, the curved
vanes 14, which are medium in curvature and spacing between
the curved vanes 13 and 15, and the planar vane 12, so that

10 the air is blown out along a plane generally vertical to
the longitudinal direction of the air ocutlet 24. Similarly,
air blown out from the other air outlets 21, 22, 23 is also
blown out along a plane generally vertical to the
longitudinal direction of each air outlet.

15 As shown above, by forming the plurality of
curved vanes 13, 14; 15 so that their curvatures become
increasingly larger from rear side toward front side in the
rotational direction of the turbo fan 2, the incident angle
of air flow on all the curved vanes 13, 14, 15 becomes

20 small. lBy so.doing, air is blown out from the air outlets
21 - 24 along the plane perpendicular to the longitudinal
direction of the air outlets 21 - 24. Thus, the blowoff
alr from the turbo fan can be regulated efficiently, and
besides noise can be reduced.

25 Further, by dividing the region where the



14" 29 so as to allow the air flow control nenber 11 to be

rotated coaxially about the output shaft and the rotating shaft 17.
It°is noted that a region where the plurality of 5 curved vanes 13, 14,
15 are arrayed is divided into regions A, B, C Four curved vanes 13
arg arrayed at intervals of about 18.5 mmin the region A four
curved vanes 14 are arrayed at intedvals of about 17 mmin the region
B, and ei ght curved vanes 15 are arrayed at intervals of about 15 10
mmin the region C. Also, the curved vanes 13, 14, 15 are so forned
that their curvatures becone |arger in the order of regions A, B, C
fromrear sigdurelfitynofsicievied vames 13, rldiatliSoreate dinmegtddyn ioftd heha ur bo
fan 2 (a direction of arrow RL in Fig. 1), and further that their
spaci ngs 1l5reghiensed@n &jj aCenéndubyedifdeesnheatdrngs bl erurvatiuresorsier

of regions A, B, Cfromrear, side to front side in the rotational

direction of thee cived fane?. amonhgadtet isvb-r@gions APE; MY heidepssidre
region A and the region B, and a spaci ng between the region B and the

region C, mayabe ské asimplified as compared to when all the

5 configurations of the curved surfaces of the curved vanes

are designed optimally depending on variations in the angle

of air flow to the longifudinal direction of the air

outlets 21 - 24, and besides efficient flow regulation and

noise reduction can be achieved with a simple construction,

10 thus allowing a cost reduction.

Further, by arraying the curved vanes 13, 14, 15
so that their spacings between adjacency curved vanes
become smaller from rear side toward front side in the
rotational direction of the turbo fan, a flow regulation

15 effect exerted on the front side of the air outlets 21 - 24
in the rotational direction of the turbo fan 2 is increased
without unnecessarily increasing a flow regulatioh effect
on the rear side of the air outlets 21 - 24 in the
rotational direction of the turbo fan 2. Thus, the blowoff

20 air from the turbo fan 2 can be regulated even more
efficiently, and besides noise can be reduced.

Further, by integrally forming the planar vane 12
and the curved vanes 13, 14, 15 so that the planar vane 12

serves also as a support member for supporting the curved

25 vanes 13, 14, 15, the number of parts is decreased and



20" spacing.equal to that of one of the two regions, or to a mean

val ue of the spacings of the two regions. Fig. 4 shows an
enl’arged view of a vicinity of the air outlet 21 of Fig. 2. As shown
in Fig. 4, in the vicinity of the air outlet 21 of the casing 1, a
guide 25 portion la is formed so as to gradually increase in

15 t hi ckness fromnear the turbolBan 2 toward the air outl et

21 so that the blowoff air fromthe turbo fan 2 is bl own out
obliquely forward. Also, at a position on the front side of the

casing 1 opposite to the guide portion la, is 5 provi ded a gui de nenber
20 which grathatefordecthasadri butlet sttruchkness chnobenedmgllie ledd,bahan 2
toward the air outlet 21. Then the air flow control nenber 11 is

mounted to thklowing ai tostttrefiu@iisn.as to be rotatable about the rotating
shaft 17. In Fig. 4, the air flow control nmenmber 11 in its 10 fully open

state is shown. Further, whillé hehé nSDdiarNtdnd a2 ¥ aide GAifiipner.
constructed as descri bed above, as the turbo fan 2 is rot at ed
count er cl ockybgerél NmehBedi nactioni Hf taer #Y1RY idpen state as shown in
5 Fig. 4, an upstream-side leading edge 15a of the curved
vanes 13, 14, 15 (only one curved vane 15 is shown in Fig.
4) is so arranged that the iﬁcident angle (03 in Fig. 4) of
the air flow holds generally equal in any region with
respect to the flow direction of the blowoff air from the
10 turbo fan 2. Therefore, the air flow is less subject to
disturbance, so that noise can be further reduced.
In the above embodiment, the curved vanes 13, 14,
15 are so arranged that their curvatures become larger and
their spacings between adjacent curved vanes become smaller
15 from rear side toward front side in the rotational
direction of the turbo fan 2. However, it is also possible
that the curvatures of the curved vanes 13, 14, 15 become
larger and the spacings between adjacent curved wvanes aré
generally equal from rear side toward front side in the
20 rotational direction of the turbo fan 2, or that the
configuration of the curved surfaces of the curved vanes 13,
14, 15 are identical and the spacings between adjacent
curved vanes become smaller from rear side toward front

side in the rotational direction of the turbo fan 2,

25 Also in the above embodiment, it has Dbeen



Fig. 1) by rotating the notor 3, air is sucked fromthe 15 front side in

directions of arrows R2, R4 and blown out in directions of arrows R3,
R5°radially outwardly of the turbo fan 2, as shown in Fig. 2. The
air blown out fromthe turbo fan 2 is guided along the vane surfaces
of ;t he pl anar vane 12 and the curved vanes 13, 14, 15 of the air flow
20 control nenber 11 shown in Fig. 3 sol& to be bl own out

obliquely forward fromthe air outlets 21 - 24 (only air outlets 21,
22 are shown in Fig. 2). 1In this connection, as shown in Fig. 1, the
flow direction of air blown out fromthe lower air outlet 24 is

angl ed at [emrrhnged Hehat2s as| shgwhudnnatigli r2ct ithpeof smh:eralgliomst leege 24
on the rear side in
the rotati ongirodiided: i @ dfhe heetriiodo 2Af afio?, trd atirved v[aezrers] 2185 [wa] 1)
to the longitudinal direction of the air outlet 24 on the front side

in the rotat regdlondBr et ahedfcuidv@d vanes tW,baridnhe regAsna 0 ey ttHy
this, the flowof air is 5 regul ated by the curved vanes 13, which

are smaller ichrved vardy VB Urgharsl yheepuktatRaskNgr the Guirved waRs 15,
whi ch are larger in curvature and narrower in spacing, the curved
5 13, 14, 15 and the spacings between adjacent curved vanes
are set individually for the regions A, B, C. However, the
curvature of the curved vaneé may be continuously changed,
or the spacing between the curved vanes may be continuously
changed.

10 Further, in the above embodiment, the planar vane
and the curved wvanes aie integrally formed. However, the
planar vane and the curved vanes may also be fabricated
separately from each other and thereafter combined.together.

Furthermore, in the above embodiment, when the

15 air flow control member 11 is in the fully open state, the
incident angle of the air flow is generally equal in any
region of the leading edge on the upstream side of the
curved vanes 13, 14, 15. However, the incident angle may
be set appropriately depending on the flow direction of the

20 blowoff air from the turbo fan.

INDUSTRIAL APPLICABILITY
As described above, the indoor unit ‘for an air
conditioner according to the ©present invention is

applicable to air conditioners in which conditioning air is

25 blown out up and down, right and left.



vanes 14, which are nediumin curvature and spaci ng between t he
curved vanes 13 and 15, and the planar vane 12, so that 10 the air is
bl own out al ong a pl ane generally vertical to t he | ongi t udi nal
direction of the air outlet 24. Simlarly, air blown out fromthe
other air outlets 21, 22, 23 is also bl omn out al ong a pl ane
generally vertical to the | ongi t udi A&l direction of each air outlet.
15 As shown above, by forming the plurality of

| arger fromrear side toward front side in the
of the turbo fan 2, the incident angl eCLAIMS of air ro Hﬁ"lm‘l E
vanes 13, 14, 15 becones 20 small. By so doing, air #s QWN' o

the air outlets 21 - 24 along the plane perpendicular to the

| ongi t udi nal direction of the air outlets 21 - 24. Thus, the

bl owof f l.air fronhAthénioobouhidt €ap ba mégulcanadtebhéei ent Wiicand
besi des noi se can be reduced. 25 Further, by dividing the
regi on whereurbbefan (2) disposed within a casing (1) sucks air ¥%om a
plurality of curved vanes 13, 14, 15 are arrayed, into the

5 front side of the indoor wunit and blows out the air

radially outwardly relative to an axis of the turbo fan (2},
comprising: |
a planar vane (12) mounted to an air outlet (21 -
24) provided in the casing (1); and
10 a plurality of curved vanes {13 - 15) arrayed on
the planar vane (12) in a longitude direction of the planar
vane (12) at the air outlet (21 - 24) and curved so as to
guide the air blown out from the. turbo fan (2} to an
outward direction generally vertical to a longitudinal
15 direction of the planar vane (12), where the plurality of
curved vanes (13 - 15} have curvatures increasing from a
rear side of the planar vane (12) relative to a rotational
direction of the turbo fan (2) toward a front side of the
planar vane {12}.
20
2. The indoor unit for an air conditioner as set
forth in claim 1, wherein
a region where the plurality of curved wvanes (13
- 15) are érrayed is divided into a plurality of sub-

25 regions, and the curvatures of the curved wvanes are



regions A, B, C, and by differentiating the curvatures of t he curved
vanes anong the sub-regions A B, C, the design can be sinplified
as ° conpar ed to when al | t he 5 configurations of the curved
surfaces of the curved vanes are designed op

timally depending on
variations in the angle of air flow to the, longitudi nal
direction of the air outlets 21 2124, and meﬁ Fﬁﬂ“ﬂlﬁ”“'f | ow
regul ati on and noi se reduction can be achieved M .
construction, 10 thus allow ng a cost reduction.
Further, by arraying the curved vanes 13, 14, 15 so that their
spaci ngs betdifdieread] amengy theuptedal vaypesf sub-rdagicore. snmaller fromrear
side toward front side in the rotational direction of the turbo fan
a flowregulation 15 effect exerted on the front side of the air outlets
21 - 24 in the rotational direction of the turbo fan 2 is increased

wi t hout unneg@essarily Ther easddwy auhipwioegudmt bl eddrefittioner 8B tdwt rear
side of the air outlets 21 - 24 in the rotational direction of the

turbo fan 2. fpatd ihhelbliaweffwhdPeinair from the turbo fan 2 can be
regul ated even nore efficiently, and besi des noise can be reduced.

Further 5 by integrallyspaeihgs bBewBkanadj¥asftldurved vafdst M@ 3CWH vies)
vanes 13, 14, 15 so that the planar vane 12 serves al so as a support

menber for sweRm REnaliN@rcurEd t1d rea\’}.a”§§dé3®f the planart Ranaunper) of
parts is decreased and
relative to the rotational dlrectlon of the turbo fan (2)

toward the front side of the planar wvane {12}).

10 4. The indoor unit for an air conditioner as set
forth in claim 3, whgrein

a region where the plurality of curved vanes (13

— 15) are arrayed 1is divided into a plurality of sub-

regions, and the curvatures of the curved vanes (13 - 15)

15 are different among the plurality of sub-regions while the

spacings between adjacent curved vanes are different among

the plurality of sub-regions.

5. The indocor unit for an air conditioner as set
20 forth in claim 1, wherein
the planar vane {12} and the plurality of curved

vanes {13 - 15) are integrally formed.

6. The indoor unit for an air conditioner as set

25 forth in claim 1, wherein



18- therefore the air outlet structure can be sinplified, thus

all owi ng a cost reduction. Further, while the planar vane
12°of the air flow control nmenber 11 is in the fully open state as
shown in 5 Fig. 4, an upstreamside | eadi ng edge-15a—ef—the——curved
vapes 13, 14, 15 (only one curved vane 15 is shown in ;&.aQ. IS, SO
arranged that the incident angle ([err]3 22 Fig. 4) of T!Iﬂlumulu”mmm ow
hol ds generally equal in any region with respect 3 %
direction of the blowff air fromthe 10 turbo fan 2. Therefore, the
air flowis less subject to di sturbance, so that noise can be further
r educed. an linctidenabanglenbodaiertlowbeogtr Fesh viinestidoo 14,
15 are so arranged that their curvatures becone | arger and their

spaci ngs bet fiaen &2 atsnigentraddyvanpmibegDimy SR @it ixkd upétP8am+ £ode
side toward front side in the rotational direction of the turbo
fan 2. Howevéradihg djes®P0ssER! eurved vhhat (e curspt vhesHd phgngsrved
vanes 13, 14, 15 becone | arger and t he spaci ngs between adjacent
curved vanesvanhe (12). generally equal fromrear side toward front side in
the 20 rotational direction of the turbo fan 2, or that the

5
7. An indoor unit for an air conditioner in which a
turbo fan (2} disposed withiﬁ a casing (1) sucks air from a
front side of the indoor unit and blows out the air
radially outwardly relative to an axis of the turbo fan (2),
10 comprising:

a planar vane (12) mounted to an air outlet'(21 -
24) provided in the casing (1); and
a plurality of curved vanes (13 - 15) arrayed on
the planar vane (12) in a longitude direction of the planar
15 vane (12} at the air outlet (21 - 24), where spacings
between adjacent curved vanes become smaller from a rear
side of the planar vane (12) relative to a rotational
direction of the turbo fan (2) toward a front side of the
planar vane (12).
20
8. The indoor unit for an air conditioner as set
forth in claim 7, wherein
a region where the plurality of curved vanes {13
- 15) are arrayed is divided into a plurality of sub-

25 regions, and the spacings between adjacent curved vanes are



configuration of the curved surfaces of the curved vanes 13, 14, 15

are identical and the spaci ngs between adjacent curved vanes becone
smél ler fromrear side toward front side in the rotational direction
of the turbo fan 2. 25 Also in the avae enbodi nent, it
has been arranged
that, as shown in Fig. 3, three sub-regio®s are JM"MM’W‘””“L
region A for the curved vanes 13, the region B nes
14, and the region C for the curved vanes 15, wheré the BurVatiures

of the curved vanes 5 13, 14, 15 and the spaci ngs between adjacent
curved vanesdifferendr emoaly ithei pildralliyyfof stie-regiems. A B, C. However,
t he curvature of the curved vanes may be continuously changed,

or the spacing between the curved vanes may be continuously changed.
10 Further, in the above enbodi nent, the planar vane and

the curved vanes are i mhegrindaof oufivd. fddovenerirt heonditiond@nak Ve and
t he curved vanes nmay al so be fabricated separately from each ot her

and t her eaf t @orépminned ai 899t h@herein Furthernore, in the above
enbodi nent, when the

5 the planar wvane {12) and the plurality of curved

vanes (13 - 15) are integrally formed.

10. The indoor unit for an air conditioner as set
forth in claim 7, wherein

10 an incident angle of air blown out from the turbo
fan (2) is generally equal along an entire upstream-side
leading edge of each curved vane {13 - 15) on the planar

vane {12}.



15" air flow control nenber 11 is in the fully open state, the

incident angle of the air flowis generally equal in any regi on of

t h& | eadi ng edge on the upstream side of the curved vanes 13, 14, 15.
However, the incident angle may be set appropriately depending on the
flow direction of the 20 bl owoff air fromthe turbo fan

| NDUSTRI AL APPLI CABI LI TY A4 described above, the indoor
unit for an air conditioner according to the present i nvention
IS applicable to air conditioners in which conditioning air is 25

bl omn out up and down, right and left.

20 CLAI M5 1 An i ndoor unit

for an air conditioner in which a turbo fan (2)'disposed within a
casing (1) sucks air froma 5 fromBSERAE of the indoor wunit and
blows out the air radially outwardly relative to an axis of the
turbo fan (2), conprising: a planar vane (12) nounted
to an air outlet (21 - 24) provided in the casing (1); and
An indoor unit for an air conditioner, which can
5 efficiently distribute air discharged form a turbo fan and
reduce noise, comprising a turbo fan (2) which is disposed
in a casing (1) and discharges air, sucked from a front
side thereof, radically outwardly relative to an axis, and
air flow control members (11) mounted to outlets (21-24)
10 provided on the casing (1) and each having a planar vane
(12) and a plurality of curved vanes (13-15) arranged
lengthwise of the planar vane (12), wherein the plurality
- of curved vanes (13-15) have curvatures gradually
increasing from a rear side toward a front side in a
15 direction of rotation of the turbo fan (2) and spacings
between adjacent curved vanes becomes smaller from the back

side toward the front side in the direction of rotation of

the turbo fan (2}.



10 a plurality of curved vanes (13 - 15) arrayed on the

pkanar vane (12) in a longitude direction of the planar vane (12) at
the air outlet (21 - 24) and curved so as to gui de the air blown out
fromthe turbo fan (2) to an outward direction generally vertical to
a ;ongitudinal 15 direction of the planar vane (12), where the plurality
of curved vanes (13 - 15) have chvqiures I ncreasing froma

rear side of the planar vane (12) relat {&to a rotational di rection
of the turbo fan (2) toward a front side of the pl anar vane (12). 20
2. The indoor unit for an air conditioner as set forth in claim
1, wherein a region where the plurality of curved vanes (13

- 15) are arrayed is divided into a plurality of sub- 25 regi ons, and
the curvatures of frﬁs%.qurved vanes are

-21- different affong the plurality of sub-regions. 3.

The indoor unit for an air conditioner as set
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forth in claim1, wherein 5 spaci ngs between adj acent curved

vanes (13.- 15) becone smaller fromthe rear side of the planar vane
(12) relative to the rotational direction of the turbo fan (2)

toward the front side of the planar vane (12). 10 4, The i ndoor
unit for an air conditioner as set forth in claim3, wherein

a region where the plurality of curved ¥2n$s (13 - 15) are arrayed is
divided into a plurality of sub- grons, and the curvatures of the
curved vanes (13 - 15) 15 are different anong the plurality of
sub-regi ons while the spaci ngs between adj acent curved vanes are

di fferent anong the plurality of sub-reghNons. — 5. The

i ndoor unit for an air conditioner as Fer**.. \)v. (. in claim1l, wherein

t he planar vane (12) and the plurallt’ %3 (O "' vanes (13 - 15) are
i ntegrally forned. 6. mlo fpr an air conditioner
as set 25 forth in claiml, mhere n
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22 an incident angle of air blown out fromthe turbo

fan (2) is generally equal along an entire upstreantside | eadi ng
edge of each curved vane (13 - 15) on the planar vane (12). 5

7. An indoor unit for an air conditioner in which a turbo fan
(2) disposed within a casing (1) sucks air froma front side of the
i ndoor unit and blows out the air gggially outwardly relative to an
axis of the turbo fan (2), 10 conprié ng: a planar vane
(12) mounted to an air outlet (21 - 24) provided in the casing (1);
and a plurality of curved vanes_(13 - 15) arrayed on

the planar vane (12) in a |longitude directipen of tlthe planar 15 vane
(12) at the air outlet (21 - 24), where sda“rj S L----—-—-—---k-retween adj acent

curved vanes becone snaller froma rear S t-hdtpt@nar vane (12)
relative to a rotational direction o ejturb an{(2y toward a
front side of the pl anar vane (12). . 8. —ihe i ndoor
unit for an air conditioner as set , f@rth/tn claimf, rein
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a'region where the plurality of curved vanes (13 - 15) are arrayed is
divided into a plurality of sub- 25 regi ons, and the spaci ngs between

adffacent curved vanes are 23
different anong the plurality of sub-regions. 9. The i ndoor
unjt for an air conditioner as set forth in claim7, wherein 5
the planar vane (12) and the pl urality‘Pf Agurved vanes (13 - 15) are
integrally forned. 10. The (n oor unit for an air conditioner
as set forth in claim?7, wherein 10 an incident angle of
air blown out fromthe turbo fan (2) is generally equal along an
entire upstreamside | eadi ng edge of each curved vane (13 - 15) on
t he pl anar vane (12).

Frg. 4

\
N




