;| } e3e2k2hd" 6HTLQ DESCRI PTI ON CENTRI FUGAL BLOWER AND METHOD OF FABRI CATI NG
THE SAME, AND Al R CONDI TI ONI NG APPARATUS EQUI PPED W TH THE CENTRI FUGAL
BLONER 5 Technical Field The present invention relates to a centrifugal

bl ower featuring a vaned structure and a net hod of fabric he sane,

and to an air conditioning apparatus 10 including the cent NM WWIWME
Background Art Cenerally, a centrifugal blower includes an i

consi sting of a hub rotatably mounted around a 15 rotary shaf t"5¢fo«a not or,
a shroud di sposed at a given distance fromand in opposed relation to the

hub, and a plurality of vanes extending between the outer ﬂmmmmﬂmmm t he
hub and the outer periphery of the shroud and arranged aro aIIy
radially fromthe axis of 20 the hub.. According to such arrangesent, air
currents flowng fromthe front edge side of the vanes to the rear edge
side thereof are produced by rotation of the inpeller. Such a centrifugal

bl ower has a suction port provided i formng the axis of the
inpeller so 25 that the air sucked fﬁﬁéﬁéﬁ?##éﬁguctlon port is bl own
around the i npekkeRr1EURRYARR) p 0 U hery of
the .inpeller. Such a node o alrkggc Fgﬁegnékd?gB EF%H&F%IEﬁgigﬁ&#ﬁe nDde

of air circulation reqNs efrRf cONSPLIBMING GBBHAAPRE B SFppD ©

WITH THE CENTRIFUGAL BLOWER

Technical Field

The present invention relates to a centrifugal
blower featuring a vaned structure and a method of
fabricating the same, and to an air conditioning apparatus

10 including the centrifugal blower.

Background Art
Generally, a centrifugal blower includes an
impeller consisting of a hub rotatably mounted around a
15 rotary shaft of a motor, a shroud disposed at a given
distance from and in opposed relation to the hub, and a
plurality of vanes extending between the outer periphery
of the hub and the outer periphery of the shroud and
arranged around and generally radially from the axis of
20 the hub.  According to such arrangement, air currents
flowing from the front edge side of the vanes to the rear
edge side thereof are produced by rotation of the impeller.
Such a centrifugal blower has a suction port
provided at a portion forming the axis of the impeller so

25 that the air sucked through the suction port is blown



5 particularly, a ceiling enbedded type or hanger type air conditioner
(that is, an air circul ation node such that after roomair sucked from a
center portion of a roomis conditioned, the conditioned air is blown out
over the whole roomarea). Therefore, a centrifugal blower is often 10
enpl oyed as a blower for roomair conditioners. In centrifugal blowers, the
pressure difference between a pressure surface and a negative pressure
surface in a vane which perforns air supply work is larger as conpared to
~the pressure differences in the case of other 15 types of blowers, such as
axial blowers. Therefore, as the inpeller_rotates, the pressure gradient
"at the rear edge portion is |arge enoughzto cause so nuch velocity loss in
the air current flowin such a case that . a high pressure air current
flowi ng along the pressure surface side of the 20 vane fromthe front edge
of the vane toward the rear edge thereof and a | ow pressure air current
fl owing al ongriouadnedat i ireppl Besufaodiird a6tog+dE£olpdrite yrdei dé@Mmphhenfr ont
edge of the vane toward the rear edge thereof neet with each other adjacent
the rear edgeudfert hpevapberyo oliat thhe Phpebleed agtichurs emicddr ©f air
equilibrated to a specified 3 pressure. Furthernore, in prior art
centrifugal BUSkéers, tang r datoedge fdonfwiglk atmahcbf dheanendde geofr akliy
such that the rear edge portion |linearly extends w dthw se of the vane;
therefore, sGdfSHAREIPRY HeEkteqdi PE & stoRmt ahsowsndidcianem1andy emorke
whol e area of _the rﬁar edge portion of the vane. As a result, there wll
occur a>l ar g€ EHEYERLY i P t Reldipr |ebaddachet YRAr cadd@nsn® | byiPef adke
vane, which i . of,.a conparativel,y | arge plast noise. Therefore,
bl ast noi se Fé&%&?lﬁé&%%%as{%}é%a 163 'hi Zh §l¥eq‘iﬁ‘?'€ﬂf%ffl%’énﬂ°idﬁug%ﬂ‘c}bl &hets
and vari ous [ t .S, requirenent have be roposed. In
the current EFEEZ g?k?ﬂgﬁgit?ugg§gvgﬂkﬁh6%38%?€?ﬁepﬁf’68§af’ f%rrg?ﬁsﬂs
noi se 1 educt caRdIRYBrRAON {OUNGAATSIAMP K1 Thes T SAUEETBAL e SUERe
noi se reduction is 15 particularly high wth respect 'to a roomalr
condi tioner iwholledirognd ageahr. fugale £l Fe CONALdAORL PUGRY OWRE WA EE 'b%t&@ be
set in a room Disclosure O Invention 20 Therefore, It 1s an object of the
presentl0i nveetmpdoyed psowi e owererior frigal 23l OVIn®ft Som@t€, const ructi on
and. | ow cost which provides for blast noise reduction. It is another
obj ect of the inventiodnt cgrtovifieg®b bloweess, r atecesréyperai oicgadehieni ng
appar at us equi pped 4 with the centrifugal bl ower.

between a pressure surface and a negative pressure surface

in a vane which performs air supply work is larger as
compared to the pressure differences in the case of other
15 types of blowérs, such as axial blowers. Therefore, as the
impeller rotates, the pressure gradient ‘at thé rear edge
portion is large enough to cause so much velocity loss in
the air current flow in such a case that.a high pressufe
air current flowing along the pressure surface side of the
20 vane from the froﬁt edge of the‘vane toward the rear edge
thereof and a low pressure air current flowiﬁg along the
negative pressure surface side of'thevVane from the front
edge of the vane toward the rear edge thereof meet with
~each other adjacent the rear edge of the vane, so that the

25 joined air currents are equilibrated to a specified



It is another object of the invention to provide a suitable nmethod of
fabricating the centrifugal blower. The centrifugal blower in accordance
with the 5 present invention includes an inpeller having a hub rotatably
mount ed around a rotary shaft of .a notor, a shroud di sposed at a specified
di stance fromthe hub and in opposed relation thereto, the shroud being
formed. wth a suction port at a portion defining the axis of the hub, 10
and a' plurality of vanes extending between the outer periphery of the hub-
and the outer periphery of the shroud and arranged generally radially
around the axis of the hub, so that air currents flowing fromthe front
edge side of the vanes toward the rear edge side of the vanes are 15
produced by rotation of the inpeller, the centrifugal bl ower characterized
in that rear edges of the vanes have a saw teeth configuration-zigzagged in
t he I ongitudinal direction of the vane and extendi ng w dt hwi se of the vane.
In the centrpfegahrsl odrtheraomsigeial @AaGY 20rvarentas AW bESHdrshape
with teeth zigzagged in the |ongitudinal direction of the vane and

ext endi ng wi BRAwrearofedge wandiglivartsfor eof i & thme eds EIRRAN 0fudh

| onger vane portion and ;a shorter vane portion exist in alternate

rel ation, sotffkt thecditimenddrr romtrion ¥inmarksubktegdas Widuhwilke et i ng
of air currept flow ng along the pressure 5 surface side with air current
flowing al ong'the HeB&ii vethrESSQrE sur isach si deliccignadualdssesr f oridel

stepwi sg oveL.the entire. length of the rear edge. Thus, for exanple, as
conpar e% to %h‘é‘lgﬁ%?"‘éﬂyi R 'rcI‘F‘]tJEeOV@Er thggahedra i aFed pE ddvefirgard to

extend in a L} jon.sqQ,that_air gcurrents et sinmultaneously all
over the reaéagggéo%g? #o%fo%hﬁev%%'e,ﬁir%SEEFBTgra&?’éﬁ? Md vt 2 | oss
of air currens: e LAg ;af 3] r at e rear_ edge portion are
reduced, with ﬁﬁg Fggﬁgtﬁgﬁlhgt lg.]i rteﬂl% %#r bﬁpée"icbna%ﬂ?héreragare PYPF49n i s
restrained antl ghe Bizasd, Nl i edu cqordi ng 1S, by a sinple
and | ess expensi ve arrangerr!é%téhsaci %h%tgqtrﬁg (r%efajrgle égp%?%:tﬁére\}gnela}rsge

configured thlasve misaw t eRbReToaRE | b1hStPeSSidY € rbaukeadid Ynaghigy
bl ast noise reduction with 15 respect to the centri frugc}all %b?)(&)lwerrlagv\ﬁgeregl t he

plural}Qy ofhigklyn weguhrednsif t oeatrh€ugal baskifereodh@uUkalliensat fach
configured to be of a practically triangular shape, the construction of the
mol di ng toolinkerdeg| £oi geeds thipareduicenbatcassd b@én Weirehokkd .t agt h
are configured to have a conpl ex pol ygonal shape, for exanple, and this
provi des a B r BTG ecitatieh ehatthestarsdudtaweavesn heenachifeveatheso
.much in the fabrication_of the centrifugal blower. Were tip portions of
the plurali t(RFYCIEET h.ToOF Bleagfangarsae shagucaiencablaveoniegur edfaunchave

a planar or . arcuate shape, the tip portions are less |iable to damage

due to crackslantgl%éa#j%’erﬁ kggﬁs r@@Hﬁ&reg'@ntto fote Uk nOigRi esdussionp is

porti ors ar &5hay dx , I and, this provides,for so, mich

i mpr overrenteri)n the ﬁur g%i P??fg/‘ gjti tﬁ%sg%%Yr??uaalrcfﬂ%méFF conditioner
including a centrifugal air conditioning blower which is

to be set in a room.

Disclosure Of Invention
20 ‘ Therefore, it is an object of the present
invention to provide a centrifugal blower of simple
-cpnstruction and . low cost which provides for blast noise
reduction.
It is another object of the invention to provide

25 a noise reduced type air conditioning apparatus equipped



The teeth of the saw teeth configuration are designed to neet the condition
of 0.005 < HD < 0.015 and the condition of 0.01 < S/D < 0.02 in relation
to the outer diameter "D' of the inpeller, where "H' is tooth 10 hei ght and
"S" is tooth pitch. By virtue of .this arrangenent it is possible to reduce
air blast noise nore efficiently and to facilitate noise attenuation
further with respect to the centrifugal blower. The present invention also
provi des a nethod of 15 fabricating aforesaid centrifugal blower. In this
met hod, an integrally nolded conmponent conprising a hub and vanes as
constituent parts of an inpeller which are integrated together is first
fabricated, and then a shroud nol ded sepafately fromthe integrally nol ded
conponent is fixedly 20 joined to ends of the vanes, the inpeller being
thus obtained. The integrally nolded conponent is fabricated by carryi-ng
out the steps of: preparing a first nolding die for nolding one of 25 two
si de surfacewidh tthe kuentird ftljaah Blhwveranes are to be attached |

t hereal ong and the two side surfaces of which are opposite from each ot her

in thickness directionldf itsharnutthen cepeand ol thedigvent oonmebdprgvtBe
other side surface of the hub which is adapted to nove toward and away from
the 5 first AoS#ilkgbdiee medhdda ofl Uradititaatoing Hitred dund trh infu gl Bsb phweed i n
gaps between adj acent vanes so as to be back and forth .nmovable in the

| ongi t udi nal directionTbe tmenyahEsgatorb¥awet ngna ascwordanbe conifilguthti on

to be pgovided at _lLeast at the rear edge portion of each vane 10 setting
the firdt moPECRERE e 1WVRD O ond NiUASYy e, HPIIRr t havinel denghubes

t det i it ti | t | t terial
Thth o cnvi t oLt ABITA R A B csotar Wiy e 41 Metarel dRng
die and the | i ri. £rom each other. to rr t die
rgleasing an%ﬁgggghéﬁfgg%%%?g%gl?Mﬁﬁ%#ﬁ)%ﬁi&ﬁ%ﬁ%ﬁpqﬁ fram ﬁﬂﬁ?nﬁpa
di ti ‘of 1hh t | i i.ng. I ti
Fabr i cating. et ooyoa o et ctheflfol TLAED 8 aud i CEAN RBbRed
relation to aa®ﬂcQub@’ﬁvﬂiCkﬁiQUEQrEQoHD&@fEﬁgﬁﬁdtggdd%%?’éfc¥%§aﬁgb0ther

i Ag 0oes nho

(for exanple, first nolding die and second npD ie) and ehabl e
di e rel@asi ngn@besauskutdibi t petdif extaiuk i Rxctidiagt i BatReependheul grtip the
I 8

direction of 25 die releasing) and which, therefore, does not enable

periphery of the hub and the outer periphery of the shroud
and arranged generally radially around the axis of the hub,

so that air currents flowing from the front edge side of

the vanes toward the rear edge side of the vanes are

15 produced by rotation of the impeller, the centrifugal
blower characterized in that rear edges of the wvanes have

a saw teeth configuration zigzagged in the longitudinal
direction of the vane and extending widthwise of the vane.

In the centrifugal blower, rear edge of each

20 vane has a saw teeth shape with teeth zigzagged in the
longitudinal direction of the vane and extending widthwise

of the vane. Therefore, in the rear edge portion a'longer

vane portion and a shoiter vane portion exist in alternate
relation, so that a combined air current flow resulting

25 from the meeting of air current flowing along the pressure




form ng of aforesaid saw teeth configuration, the present invention nmakes
it possible to easily formaforesaid saw teeth configuration nerely by
changing the direction of die releasing with respect to third nolding dies
for 5 formng of saw teeth configuration to the |ongitudinal direction of

t he vanes. Therefore, for exanple, as conpared to the case in which, after
t he hub and vanes are separately nolded, the fornmer and the latter are
conbined to forman integrally nol ded conponent, the present 10 invention
makes it possible to easily fabricate aforesaid nolded conponent, which in
turn facilitates fabrication of aforesaid_inpeller and, in effect, makes it
possible to provide a | ess expensive cent?ifugal bl ower. Further, the
present invention provides an air 15 conditioning apparatus using the
centrifugal blower as an air conditioning blower of the.invention.
According to the invention, the characteristic effect of the centrifugal

bl ower, that sugfareghsine seitht eduat¢wrreet§ gLEWNAEEG a3 ohef | 86 eHegstitvel S
in the operating performance of the air 20 conditioning apparatus, it.being
t hus possi bl ®0es sy i faceaisideonids t goadugl bppae af osnédvs bgphl g8 ookse '
attenuation characteristic. Such noise attenuation effect is especially
remar kabl e i FhGafn g elength 0f thadireiasniedygeapives usfors examphe Ai as
conditioner to be sef 25 in a room 9 Brief Description O Draw ngs Fig.
| is a perspSARAFSH &P ofhe BEAPE fardal 1b] shiéehi fhec cwadaredye port hen

pr esent 5i nventsi on; %ﬁl}% 2ti s a _sectional view of an air conditioning
appar at s eqdippe i IH  het R eR¥FPPAgdR 7 ohkReaRoRAShEOR g SOl thatrgirs js

I d y f ti f f th trif | . b
Shown i n Fi g 10 o 80 | & B AdARGHIT bk ert i ot 75 ekl VAT n #9G° 3,
Fig. 5 At ' ‘ Lai.ni ‘ nethod of fabricating
mpel Per by Bos i aicng hna 150 gPre e R s v B ke v

in Fig. 5. Begt é‘i&decdﬁer@rdﬂéngo%fsg?:gfig' %\fera&irorau%ct@tgﬂ fugal bl pwer

of the present invention 20 and netho fabricating the same, and air

condi ti oni ng eaigrar ot ieaui pped Wdduddre, coptth f ugad bié%ﬂtw%%af‘o"‘éf’?

explained in detail on the basis of the enbodi nents shown in t
acconmpafyi ng tawrdnilegse Rity.tHe shoas adgenpelitebnlQ sofrestaeniddd ugad 2br

~ bl ower X enbodying the present invention. Fig. 2 shows a
: blast noise is reduced accordingly. That is, by a simple
and less expensive arrangement such thét the rear edge of
the vane is configured to have a saw teeth shape it is
possible to readily achieve blast noise reduction with
15 respect to the centrifugal blower. ‘
Where the plurality of teeth which constitute
the saw teeth configuration are eéch configured to be of a
practically triangular shape, the construction of the
molding tool 1is simplified as compared to the case in
20 ‘which the teeth are configured to have a complex polygonal
shape, for example, and this provides a favorable effect
such that cost reduction can be achieved so much in the
- fabrication of the centrifugal blower.
Where tip portions of the plurality of teeth. of

25 triangular shape are each configured to have a planar or



10 roomair conditioner Z including the centrifugal blower X As Figs. 1
and 2 show, the centrifugal blower X consists of a notor 19 and an inpeller
10 to be driven to rotate by the nmotor 19. The inpeller 10 includes a hub
11 5 consisting of a center portion 1la of generally conical shape, a flat
pl ate-1i ke flange 11b, and a nounting portion 1lc rotatably nounted to a
notor shaft 19a of the notor 19, a shroud 12 di sposed a given di stance
apart fromthe hub 11 in opposed relation thereto and centrally 10 forned
with an air suction port 16, and a plurality of vanes 13 extending on the
outer periphery of the hub 11, nore specifically, between the outer
peri phery of the flange 11b and the outer6periphery of the shroud 12, and
radially arranged at circunferentially equal intervals. In 15 the inpeller
10, an air supply opening 17 is defined between the hub 11 and the outer
peri phery of the shroud 12, and an air flow path 18 is defined by a passage
ext endi ng fr amctisteaishape! i e peip BErtfohbe adid 194W! ¥ QPERI PY azma§Q The
hub 11 is a structure formed froma disc plate of a specified dianeter by
conpr essi on rleditny thackiag @matehéhildhkressyi sonpheeltd Nthie yigd nkhy of -
the center of the disc plate and, as will be described hereinafter, the hub
11, toget her Whilch restiB, pogst26nisnteagy ashyrpeedgddpy foanms:eam D@, NRhdi Ng
of resin material. 11 The shroud 12 is an annul ar structure having an
arcuat e sect tOAS PEOVHARSF dioroscamuals imprastemsn t oitpr tlss | durabi dihy of
resin n%terigh separatehy fromthe hub 11 and the |like. After having been
mol ded, >t he SRPoGE™FTEFYIRLs Bleey -j oined to an integrally nol ded structure
15 consisting of the h 11 anggvgﬁfs 53 (see Figs. 5 and 6). The vanes 13
are each a plate menber HavFfig vEfest FYniGeRE s hapatdeuratd o r akged
radially in all 8 in the . present _e i.men across e 10
space bet vvee%letgﬁ (e)atﬁi%’é:go %%%%eﬂrey % nq:ﬁ%l‘ﬁﬁboflggﬁgf’t ﬁe&iﬁﬁ er e?#%hépg of
t he shroud 12pan ' rentdal Ly al_ ipterval s. The, vanes 13 are
integrally rrgl %egcﬁ?ﬁt{%mﬁﬁbedi'ld%y%o%‘?lesfsi @h&érmfilL i gt of CFEY; nqmir'g?i al .

The vane 13 batea @pdmet@or han! SHALAG! Ofisli for? LAY el e toorn
construction of its rear edge 13b. In the present enbodi nent, as shown in

Figs. 10throhehght thad earsredgies 13bo@tnVvapetds.i s pgonfiigungd, 4pst ggdgof
being linear as in the past, to have a saw teeth shape 20 such that the

rear edge l3brrengementatidl yihedssitele ztgzagdade?Qiirn Hlkast ongH 41082k

direction of the vane and extendi ng wi dthw se of the vane. Wile in the
present enboB8f#eedenftd Vsagnd edoh Ehepbitdteonsiids atteeenltidh dfspored in

successi on along the rear edge 13b, as Figs. 3 and 4 show, the shape of

tooth is traPétBi d8sPsictn tor $her eantaafusade bd®wer .have a |inear shape

i nstead of a triangula& shape, and )

he present invention also provides a method of

15 fabricating aforesaid centrifugal blower. In this method,

an integrally molded component comprising a hub and vanes

as constituent parts of an impeller which are integrated

together is first fabricated, and then a shroud molded

separately from the integrally molded component is fixedly

20 joined to ends of the wvanes, the impeller being thué

obtained.

The integrally molded component is fabricated by
carrying out the steps of:

preparing a first molding die for molding one of

25 two side surfaces of the hub to which the vanes are to be



- 12 dinmensions of tooth '21 are set to neet the condition of 0.005 < HD <
0.015 and the condition of 0.01 < S/D<0.02 in relation to the outer

di ameter "D' of the inpeller 10, where "H' is tooth height and "S" is tooth
pitch. In the 5 present enbodinent, the tip portion 21a of tooth 21 is
arcuate as shown in Fig. 4, but alternately, it may be planar. Next, the
met hod of fabricating the inpeller 10 (that is, nethod of fabricating
centrlfugal blower X) will 10 be explained. To nake the inpeller 10, as

al ready mentioned, the hub 11 and vanes 13 are integrally nolded (into an
integrally nol ded nenber 15) from anong conponent nenbers of the inpeller
10, nanely, the hub 11, the shroud 12, and 15 a plurality of vanes 13.

Whil st, the shroud 12 is nol ded separately fromthe integrally nol ded
menber 15. After these nenbers having been nol ded, the shroud 10 is joi ned
to the integrally nol ded nenber 15 (by deposition joining or adhesive

jointing) inattachient edrerdeSITIUE tAKE. t158ICEWE BQdEaQﬁkQQEEQQ @rgﬁggpr%fe
al ready known in the art. However, in a conventional centrl?uga ower

rear edge of oppevsite §rom easth autgiﬁr limetishelpgess TheretOion dLbEREARHH/N of ‘
an integrally nol ded menber by conpression nolding can be easily carried ,
out by usi ng2asSggoindomodsiimg dligy WresmdIdingxahpl ethep spper sdir€aaad oF
| ower die) %g %Lipgigiﬂ;nlgpgggggeéeLgt;@;;ﬂ¥L£§¥§“§§Lt§;:§ fggéaiLi
5 first molding die, and a plurality of third molding dies
placed in gaps between adjécent vanes so as to be back and
forth movable in the longitudinal direction of the Vanes,
for forming a saw teeth configuration to be provided at
least at the rear edge portion of each vane;

10 setting the first molding die, the second
molding die, and the third molding dies at predetermined
assembly positions respectively to pour molten material
into a cavity formed among the molding dies; and

moving the first molding die and the second

15 molding die apart from each other to carry out die
releasing and moving respective third molding dies in the
longitudinal direction of the vanes to carry out die
releasing. |

Unlike conventional fabricating method which

20 employs only molding dies arranged in opposed relation to
each other and designed to move toward and away from each
other (for example, first molding die and second molding
die) and does not enable die releasing (because the teeth

extend in a~directipn perpendicular to the direction of

25 ‘die releasing) and which, therefore, does not enable



toward and away from each other. In the present enbodi nent, however, the
rear edge 13b of the vane 13 has the saw teeth configuration 20; therefore,
it is inpossible to 5 formsuch an integrally nolded structure |5 having
vanes 13 “and hub 11 integrally conbined together by using the above
mentioned nol ding dies, due to difficulty in die release operation of the
saw teeth shape portion 20. Therefore, in the present enbodi nent, the 10
fabri.cating nmethod of the invention is enployed in formng the integrally
mol ded structure 15 by using three kinds of dies (that is, a lower die 31
and an upper die 32, and a plurality of cutting dies 33). As shown in Figs.
5 and 6, the lower die 31 is a 15 nolding8die including a hub interior
nol di ng surface 31la for form ng the surface on which the vanes 13 of the
integrally nolded structure 15 are arranged, a vane nol ding surface 31b for
formng the front edge 13a of the vane 13, and a cutting die .fitting
portion 3lc ffermgroni dfegedasfacaul Yed | (Gt t ' to
be descri bed hereiégfter. Thi s Igwg?wdgge%?ﬁgﬁﬁées %gﬁéﬁéé}"kﬁgs E%S%ﬁan
die" as defi dedentitde mekespanyipigssilaidrsto ThesupRereslie 380tss@i dokding
die including a hub exterior nolding surface 32a for form ng the surtace 25
on whi ch vanégetd ofonfitgunatjonl Imermallydedystanargirey 15he i it of
di sposed. Thi s upper die 32 corresponds to "second nol ding die" as defined
in the acconfafyi Kglerainy. Whshcurespgcti et®@3 titsimd muadidiggdi eidisspesed
bet ween adja;ent,vanes 13 in the integrally nolded 5 structure 15 and
i ncl udes a sa® fedch P&rniaty $eetdceceBiiguratbeni rigpt Hhesahohgithdinal
configuration.20, .and a vane form ng surface 33b for form ng the rear edge
13b si de porgﬁ5ﬁc5ﬁophe‘vgnet¢%: YAR§Scut Thegediose3d3 dory espoampleo "ahbird
nmol di ng. die" fined. n the acconpanying clains. 10 The upper die 32 is
di sposed abosg%ﬁﬁg%ﬁh%%lﬁﬂﬁi%ﬁsﬁnﬂQﬂ %hﬁf e 1thefhyhcandgangs cane,
with its hub L QU i S c oriented toward the |ower, K die 31,
t he upper dig%§%%€§%%5n2k96#%% ?%ﬁ%bgggégﬁa?aga& % ForitheCPBRtRedi e
31 and in oppesi trerdi I i . | C i | es ar rrapged
So as to be positi oned%g{at \C/{L/eqztrsqflﬁael\ﬁ{yovgd |é§3l&§a#d&?%%{:hpperediérgﬁerflEom a
di rectilon peipeeditdvhar makele dikect pbggsipiwhi chthe 59%@% di§a§}18€gethe
upper die 32 are positioned in opposed relation, and Eetme n adj acent vanes
13 in the 20afnregrad ymotdded sbmpehene, 15whoche D! dedrRY £achiieseestive
cutting die 33. By arranging nolding dies 31, 32, 33 in this way a cavity
for forning &Rbrésaitdonniodyrdiore sadlddammstirieat Wred, 15 n se f fsded ekaeent
t hese :

. Possible to provide a less expensive centrifugal blower.

Further, the present invention provides an air

15 conditioning apparatus using the centrifugal blower as an
- air conditioning blower of the invention. According to the
invention, the charactéristic effect of the centrifugal
blower, that is, high noise attenuation performance is
reflected as it is in the operating performance of the air

20 conditioning apparatus, it being thus possible to provide
an air conditioning apparatus having high noise
attenuation characteristic. Such noise attenuation effect

is especially remarkable in case where - the air

conditioning apparatus is a room air conditioner to be set

25 in a room.



dies. Therefore, the aforesaid integrally nolded structure 25 15 is forned
by injecting nolten resin material into the 15 cavity. After the resin
material injection and conpletion of nolding operation, the nolding dies
31, 32 33 are released. In this case, the upper die 32 is 5 released in a
direction in which it is noved away fromthe |ower die 31. Rel ease of the
cutting dies 33 is carried out by noving themlaterally in the |ongitudinal
direction of the vane 13. By carrying out such a nolding nmethod it is
possible toreadily obtain the integrally nolded 10 -structure 15 through
conpression nol ding despite the fact that each vane 13 is configured to
have a saw teeth shape 20 at its rear edg® portion 13b. After the
integrally nol ded structure 15 having been formed, the shroud |2 is fixedly
joined to the end 22 of each vane |13 to obtain the 15 inpeller 10. In the
centrifugal blower X fabricated in such a manner as descri bed above, the
rear edge 13b of each vane 13 of the inpeller 10 is configured to have a
saw teeth shape 20. Therefore, when air blowing is carried out by 20
driving the Botef De8steipttiahe Oft D¢awipryd er 10, the noise level of the air
blowing is |ow as conpared to that in the case of the prior art (i.e., the
rear edge 13b of the vEng.13l hasi rg pekbpeativenfiigiw abiFon) , céhehi AYGSE
attenuation effect being thus obtained. 25 The rear edge 13b of each vane
13 has a sawPloweri éat RCeontiagmeariidh 2hespoiestdmdt imvenrtgem vane portion
and a sEorter vane portion alternately exist in the rear edge 13b.

Theref oPe, a combi ned &tP-cur?entisf| ov r sadtiionpXromiew of an air

conditioning apparatus equipped with the centrifugal
blower shown in Fig. 1;

Fig. 3 is an enlarged view of a rear edge

| portion of a vane of the centrifugal blower shown in Fig.
10 1y

Fig. 4 is a section taken along lines IV-IV in
Fig. 3;

Fig. 5 is an explanatory view for explaining the
method of fabricating an impeller by die molding; and

15 - Fig. 6 is a section taken along lines VI-VI in

Fig. 5.

Best Mode for Carrying Out the Invention
The centrifugal blower of the preéent invention
20 and method of fabricating the same, and air conditioning
apparatus equipped with the centrifugal blower will now be
explained in detail on the basis of the embodiments shown
in the accompanying drawings.
Fig. 1 shows an impeller 10 of a centrifugal

25 blower X embodying the present invention. Fig. 2 shows a



nmeeting at the rear edge 13b of air current flowing along 5 the pressure
surface side of the vane 13 with air current flow ng al ong the negative
pressure surface side gradually takes place stepwi se over the entire | ength
of the rear edge 13b. As a consequence, pressure gradient and velocity doss
of air current are reduced due to the neeting of air 10 currents at the
rear edge 13b, and air current turbul ence at the rear edge 13b is
restrained so much, with the result that air blast noise is reduced
accordingly. Further, as in the present enbodinent, by setting' dinensions
of each tooth 21 in the saw teeth 15 configuration 2,0 to neet the
condition of "0.005 < HD < 0.015" and the9condition of "0.01 < S/D < 0.02"
inrelation to the outer dianeter "D' of the inpeller 10, where tooth

hei ght is designated by"H' and tooth pitch is designated by "S", it is
possi ble to reduce the noise of 20 air blowng nore effectively, thereby

further enhamoong atilte cahidaruainedn 201 i 1 Pl YV HAR %@ﬁ%%*fqgﬁf'Bﬁéwaﬁfifugal
blower. Whilst, as Fig. 2 illustrates, in the at oresai d 10om ait )

condi tioner Z includingst RigeantTiingab Bhowe! tKe2: r@friah)is i
construction, the characteristic effect 17 of the centrifugaﬁgﬁ 6%£?QX,

that is, afofFedsidtsoiofe aatnamatldnapdr bar tapeeleirs 10efdeBedi@svddt 8§ i N
t he operating performance of the roomair conditioner Z Thus, in effect,
by using t heT@EALRI Pugdthebimatar XLt TheSippsiilbkelDo ipdvidés a rioesn Bir
condi ti@ner Z haying high noise attenuation performance. The construction
of the oon1SPPsééﬁgPQIdﬁéraZQQ¥QﬁﬁePPytéQpléﬂwedoﬁsgéobkaWQy'Hnmi@®h1air

condi ti oner %hincludes %Se cenir%fu al blower X disposed centrally in 10 an
air passage A°PR°& c8si hyF, BhatRedikexchhapee SlHpramapd az oumelntiing

centri fugal X LN Fi.g. nuner al desi gnates a_suction port
correspondingbgggéﬁ ate ﬁ%ﬁ%ﬁﬁ%&%ﬂ%oﬂéi%g tPed cBAEPET 8B thil®Rero X the bel
mouth 8 is dj, eglgi Nt ti;0Nn t and .beneat.h the 15 bell pouth 8
there is nnun?gg§aggﬁc?i%§rggglHQGqﬁgﬁﬂi%%a%iqﬁﬂﬁn 1581 9% WMty from .

periphery of thee wastion gn | lopholseer e'rieiaft?BHEdtﬁQré‘wi:é' b%r%vi nc%r&grga%%lg\{r

confronting the downstream side of the heat exchanger n the

condi t16ner Zormedt et sRntaiidf ugabtdbhn RRG tignepn¥ is ?li'\ﬁgg?irt of
operate, ‘indoor air sucked through the suction port 2 is blfown froman air

bl owi ng port vagesf 18hexmnidirdgigah bheweutért @uribHE, hert taXChamRIers 5-
The air so bl own exchanges heat with a refrigerant circulating through the

heat exchang@ere wireelPEcahby ai roglassas tieoughtebe pepipr¥eharger the and
I's then flange 11b and the outer periphery of the shroud 12, and
radially arranged at circumferentially equal intervals. In‘
15 the impeller 10, an air supply opening 17 is defined
between the hub 11 and the outer periphery of the shroud
12, and an air flow path 18 is defined by a passage
extending from the air suction port 16 to the air supply
opening 17. |
20 , The hub 11 is a structure formed from a disc
plate of a specified diameter by compression molding the
disc plate thicknesswise thereof in the vicinity of'the
center of the disc plate .and, as will be described

hereinafter, the hub 11, together with vanes 13, is

25 integrally formed by compression molding of resin material.



18 blown fromthe air blowing port 3 into a roomto heat or cool the room

I ndustrial Applicability The centrifugal blower of the present invention
can be utilized as a blower for air conditioning apparatus and can al so be
used in various application areas for.fluid transportation. The air
condi ti oning apparatus of the invention which is equipped with the
centrifugal 10 blower can be utilized as a built-in ceiling fixture type or
ceiling-nmounted hanger type air conditioner for use in various types of

bui | di ngs. 19 CLAIMS 1. A centrifugal blower (X) which includes an

i npel l er (10) having a hub (11) rotatably nmounted around a 5 rotary shaft
(19a) of a notor (19), a shroud (12) disﬁ%%ed at a specified distance from
the hub (11) and in opposed relation thereto, the shroud (12) being forned
with a suction port (16) at a portion defining an axis of the hub (11), and
a plurality of vanes (13) extending between an 10 outer periphery of the

hub (11) and an outer Pbei pheoydofl2 hies shhowdn(1dy G RHAIKLFERG! 2h! ¥
radially around the axis of the hub (11), so that air currents flow ng from

front edges fISuptef t¥rctiomsl (1Jorhiguesatboiges {ikBb) ief t erwades H3)
are produced by rotation of the inpeller 15 (10), characterized in that:
the rear edg€S™PISHFiehr MRedlagef 1¥Wshavmatesiwlt eetpla radrefliygufmén othé 20)
zi gzagged inhﬁhlgggithinal direction of the vane (13) and extendi ng

e

wi dt hwi se of "PRe'vafBo( £8F bikex Aftenthavigal beeawsiolgedet tior shrond
Cont | guPati ohe( 35) TAFEIGHc HOAN iR oo L SEESSALA Babiedt |SERUGERRS ahbul ar

shape. consisting of the hub 11 and vanes 13 (see Figs. 5 and 6).

The vanes 13 are each a plate member having a

curved streamline shape and are arranged radially in

plurality (8 wvanes in the present embodiment) across the

10 space between the outer periphery of the-hub 11 and the

outer periphery of the shroud 12 and at circumferentially

equal intervals. The vanes 13 are integrally molded with

the hub 11 by compression molding of fesin material.

The vane 13 has a most important characteristic

15 feature in the construction of its rear edge 13b. In the

present embodiment, as shown in Figs. 1 through 4, the

rear edge 13b of wvane 13 is configuréd, instead of being

linear as in the past, to have a saw teeth shape 20 such

that the rear edge 13b is alternately bent i.e. zigzagged

20 in the longitudinal direction of the vane and extending

widthwise of the vane. While in the present embodiment the

saw teeth ‘shape 20‘ consists of teeth 21 disposed in

succession along the rear edge 13b, as Figs. 3 and 4 show,

the shape of tooth is trapezoidal with its front end made

25 tq have a linear shape instead of a triangular shape, and



20 3: A centrifugal blower as set forth in claim2, wherein tip portions of
the teeth (21) are each 5 configured to have a planar or arcuate shape. 4.
A centrifugal blower as set forth in any one of clains 1 to 3, wherein the
teeth (21) of the saw teeth configuration 10 (20) are each designed to neet
a condition of 0.005 < HD < 0.015 and a condition of 0:01 < S/D<0.02 in
relation to an outer dianeter "D' of the inpeller (10), where "H' is tooth
hei ght and "S" is tooth pitch. 15 5. A nethod of fabricating a centrifugal
bl ower (X) which includes an inpeller (10) having a hub (11), a shroud (12)
di sposed at a specified distance fromthe gub (11) and in opposed relation
thereto, and a plurality of vanes (13) ex} ndi ng between an outer periphery
of the hub 20 (11) and an outer periphery of the shroud (12), rear edges
(13b) of the vanes (13) having a saw teeth configuration (20) zigzagged in
a Iongltudlnal direction of the vane (13) and extendi ng wi dt hwi se of the
vane (131. cﬁaﬁ@énsémn@e(pﬁ)ytohéhsmpsané s&% ptrcepﬁééﬁgt@eflcfcﬁ{di@i&hngfdle
(31) for nDIdln%
5 < H/D < 0.015 and the condition of 0.01 < S/D < 0.02
in relat;on to the outer diameter "D" of the impeller 10,
where "H" is tooth height and "S" is tooth pitch. In the
5 present embodiment, the tip portion 2la of tooth 21 is
arcuate as shown in Fig. 4; but alternétely, it may be
planar.

Next, the method of fabricating the impeller 10

(that is, method of fabricating centrifugal blower‘X) will
10 be explained.

To make the impeller 10, as already mentioned,
the hub 11 and vanes 13 are integrally molded (into an
integrally molded member 15) from among component members
of the impeller 10, namely, the hub 11, the shroud 12, and

15 a plurality of vanes 13. Whilst, the shroud 12 is molded
separately from the integrally molded member 15. After
these members having been molded, the shroud 10 is joined
to the integrally molded member 15 (by deposition joining
or adhesive jointing) into an integral structure. Such a

20 fabricating procedure is already known in the art.

However, in a conventional centrifugél blower, a
rear edge of a vane is of a straight line shape. Therefore,
fabrication of an integrally molded member by compression
molding can be easily carried out by';using' a pair of

25 molding dies (for example, an upper die and a lower die)
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one of two side surfaces of the hub (11) to which the vanes (13) are to be
attached .t hereal ong and the two side surfaces of which are opposite from
each other in thickness direction of the hub (11), a second nolding die 5 .
(32) for nolding the other side surface of the hub (11) which is adapted to
nove toward and away fromthe first nolding die (31), and a plurality of
third nol ding dies (33) placed in gaps between adjacent vanes (13) so as to
be back and forth novable in a longitudinal direction of 10 the vanes (13),
for formng a saw teeth configuration (20) to be provided at |east at a
rear edge (13b) of each vane (13) setting _the first nolding die (31), the
second nolding die (32), and the third rnﬂ%ﬂ ng dies (33) at 15
predet erm ned assenbly positions respectively so as to pour nolten nmaterial
into a cavity formed anong the nolding dies (31, 32, 33); noving the first.
nmol ding die (31) and the second nolding die (32) apart from each other to
carry out di edPsposeédasimgoppdsadyvimgl 4 E€50ECaneE hBhpHedltd Ngedigsydi3Bd i N
the |l ongitudinal direction of the vanes (13) to carry out die releasing, so
t hat an int egieWaydnahdeawaynfoorneath5pthetro whi ¢heaphebentlendod i vaRes
(13) are integrated is fabricated and 25 fixedly joining the shroud (12)
mol ded 22 SEERYEELy theonreat iastgsyr ABby aml thd canonedt Halb) the efwls of
t he vanes (1%} iqathe integrally nol ded conponent (15); so that the
i mpel | er (10)FStBbECANIFULR oA 2Qir thenefovaer {17) ishaimpoesilzbd by t he
centrifugal ower accoyding to any one of clainms 1 to 4 and a heat
exchangg? (5;)%?/%1]1 cﬁgﬁle ah sjﬁb‘%%gr?}ll&n%ﬁﬂ-ﬂeﬂas%@%e f bP nbavilnga varssg

. 0 | : 0,
(D)1 o™ AG 13 AanBONB AN - AR ALY Ao ASE Ry Subdnd AL A%
ATW } xsni d_Z] ] cal.cal cal,cal cal cal.cal.cal cal ca] ca).ca] ca
[T ixsni d_Zasivel sabeakealeahoahealcal ol caktal oal oghtlethey ol oAl
SI T {" 9&& &&fetteadd Uopet -fhe2 ' ;
7Z7}xsnid_Z]ca]ca]ca]J%?éﬁ%%i?é%%cg?%a%%g]E%f%%]nggg]egfgéfgafea]ca]ca]ca]
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(b~bbec} dddl ]L:jjkaKgxsn}xsnid_Z]]ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ghj | teliel) ta) ca] domea] cilealtapnd] eal cajpza] ciid 3Bs18%d a

plurality of cutting dies 33).

As shown in Figs. 5 and 6, the lower die 31 is a

15 molding die including a hub interior molding surface 3la
for forming the surface on which the vanes 13 of the
integrally molded structure 15 are arranged, a vane
molding surface 31b for forming the front edge 13a of the

| vane 13, and a cutting die ‘fitting portion. 31lc for
- 20 providing a space for insertion of a cutting die 33 to be
described hereinafter. This lower die 31 corresponds to

"first molding die" as defined in the accompanying claims.

The upper die 32 is a molding die including a

hub exterior molding surface 32a for forming the surface

25 on which wvanes 13 of the integrally molded structure 15
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are not disposed. This upper die 32 corresponds to "second_
molding die" as defined in the accompanying claims.

The cutting die 33 is a molding die disposed
between adjécent 'vanes 13 in the integrally molded
structure 15 and includes a saw teeth forming surface 33a
for forming the saw teeth configuration 20, and a vane
forming surface 33b for forming the rear edge 13b side
portion of the vane 13. This cutting die 33 corresponds to
"third molding. die" as‘defined in the accompanying claims.

The upper die 32 is disposed above the hub
interior_molding surface 3la of the lower die 31, with its
hub exterior molding surface 32a oriented toward the lower
die 31, the upper die 32 being enabled to move toward and

away from the lower die 31 and in opposite directions.

Whilst, the cutting dies 33 are arranged so as to be

positioned between the lower die 31 and the upper die 32
from a direction perpendicular to the direction in which
the lowgr die 31 and the upper die 32 aré positioned in
opposed relation, and between adjacent vanes 13 in the
integrally molded structure 15 to be molded by each
respective cutting die 33. By arrangihg molding dies 31,
32, 33 in this way a cavity for forming aforesaid
integrally' molded structure 15 is formed between these
dies. Therefore, the aforesaid integrally molded structure

15 is formed by injecting molten resin material into the
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cavity.
After the resin material injection and
completion of molding operation, the molding dies 31, 32
33 are released. In this case, the upper die 32 is
5 released in a direction in which it is moved away from the
lower die 31. Release of the cutting dies 33 is carried -
out by moving them laterally in the longitudinal direction
of thé vane 13. By carrying out such a molding method it
is possible to readily obtain the integrally molded
10 structure 15 through compression molding despite the fact
that each vane 13 is configured to have a saw teeth shape
20 at its rear ‘edge portion 13b. After the integrally
molded structure 15 having been formed, the shroud 12 is
fixedly joined to the end 22 of each vane 13 to obtain the
15  impeller 10,
In the centrifugal blower X fabricated in such a
manner as described above, the rear edge 13b of each vane
13 of the impeller 10 is configured to have a saw teeth
shape 20. Therefore, when air blowing 1is carfied out by
20 driving the motor 19 to rotate the impeller 10, the noise
leve; of the air blowing is low as compared to that in
the case of thé prior art (i.e., the rear edge 13b of the
vane 13 having a linear configuration), high noise
attenuation effect being thus obtained.

25 The rear edge 13b of each }vane 13 has a saw
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teeth configuration 20 such that a longer vahe portion'and
a shorter vane portion alternately exist in the rear edge
13b. Therefore, a combined air current flow resulting from
meeting at the rear edge 13b of air current flowing along
5 the pressure surface side of the vane 13 with air current
flowing aiong the negative pressure surface side gradually
takes place stepwise over the entire lengﬁh of the rear
edge 13b. As a consequence,bpressure-gradiént and velocity
loss of air current are reduced due to the meeting of air
10 currents at the rear edge 13b, and air current turbulence
at the rear edge 13b is restrained so much, with the
result that air blast noise is reduced accordingly.
Further, as in the present embodiment, by
setting dimensions of each tooth 21 in the saw teeth
15  configuration 20 to meet the condition of "0.005 < H/D <
0.015" and the condition of "0.01 < S/D < 0.02" in
relation to the outer diameter "D" of the impeller 10,
where tooth height is designated by "H" and tooth pitch is
designated by "s", it is possible to reduce the noise of
20 air blowing more effectively, theréby further enhancing
the attenuation of air blowing noise from the centrifugal
blower. |
Whilst, as Fig. 2 illustrates, in the aforesaid
room air conditioner Z including the centrifugal blower X

25 of above described construction, the characteristic effect
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of the centrifugal blower .X, that is, aforesaid noise

attenuation perfqrmance, is reflected as it is in the

operating performance of the room air conditioner Z. Thus,

in effect, by using the centrifugal blower X it is

5 possible to provide a room air conditioner % having high

noise attenuation performance.

The construction of the room air condifioner Z

is briefly explained as follows. The room air conditioner

Z includes the centrifugal blower X disposed centrally in

lQ an air passage 4 in a casing 1, and heat exchanger 5

arranged afound the' centrifugal blower X. In Fig. 2,

numeral 2 designates a suction port corresponding to an

air blowing port 16 of the centrifugal blower X. A bell

mouth 8 is disposed in the suction port 2, and beneath the

15v : Bell mouth 8 there is mounted a suction grill 6 having a

filter 7. On the outer periphery of the suction grill 6

there is formed an air blowing port 3 confronting the
downstream side of the heat exchanger 5.

In the room air ' conditioner Z, as the

20 centrifugal air conditioner X is driven to operate, indoor

air suckéd through the suction port 2 is blown from an air

blowing port 17 of the centrifugal blower X toward the

heat exchanger 5. The air so blown exchanges heat with a

refrigerant circulating through the heat exchanger 5 while

25 the air passes through the heat exchanger 5, and is then
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blown from the air blowing port 3 into a room to heat or

cool the room.

Industrial Applicability -
The centrifugal blower of the present invention

can be utilized as a blower for air conditioning apparatus

and can also be used in various application areas for

fluid transportation. The air conditioning apparatus of
the invention which is equipped with the centrifugal
blower can be utilized as a built-in ceiling fixture type
or ceiling-mounted hanger type air conditioner for use in

various types of buildings.

10
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CLAIMS

1. ‘A centrifugal blower (X) which includes an
impeller (10) having a hub (11) rotatably mounted around a
5 rotary shaft (19a) of a motor (19), a shroud (12) disposed
at a specified distance from the hub (11) and in oppoeed
relation thereto, the shroud (12) being formed with e
suction port (16) at a portion defining an axis of the hub
(11), and a plurallty of vanes (13) extending between an
10 outer periphery of the hub (11) and an outer periphery of
the shroud (12) and arranged generally radially around the
axis of the hub (11), so that air currents flowing from
| front edges (13a) of the vanes (13) to rear edges (13b) of
the vanes (13) are producedbby rotation of the impellerr
15 (10), characterized in that: |
the rear edges (13b) ofvthe vanes (13)_have a
saw teeth configuration (20) zigzagged in a longitudinal
direction of the vane (13) and extending widthwise of the
vane (13).
20
2. A centrifugal blower as set forth in claim 1,
wherein‘
a plurality of teeth (21) which constitufé»the
saw teeth configuration-(ZO) are each configured to be of

25 a practically triangular shape.
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3. A centrifugal blower as set forth in claim 2,
wherein

tip portions of the teeth (21) are each

5 configured to have a planar or arcuate shape.

4. A centrifugal blower as set forth in any one of

claims 1 to 3, wherein
the teeth (21) of the saw teeth configuration
10 (20) are each designed to meet a condition of 0.005 < H/D
< 0.015 and a condition of 0.01 < S/D < 0.02 in relation
to an outer diameter "D" of the impeller (10), where "H"

is tooth height and "S" is tooth pitch.

15 5. A method of fabricating a centrifugal blower (X)

which includes an impeller (10) having a hub (11), a

shroud (12) disposed at a specified distance from the hub

(11) and in opposed relation theret;, and a plurality of

vanes (13) extending between an outer periphery of the hub

20 (11) and an outer periphery of the shroud (12), rear edges

"(13b) of the vanes (13) having a saw teeth configuration

(20) zigzagged in a longitudinal direction of the vane

(13) and extending widthwise of the wvane (13),
characterized by the steps of:

25 preparing a first molding die (31) for molding
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one of two side surfaces of the hub (11) to which the
vanes (13) are to be‘attached therealong and the two side
surfaces of which are opposite from each othér in
thickness direction of the hub (11), a second molding die

5 (32) for molding the other Side surface of the hub (11)
which is adapted to move toward and away from the first
molding die (31), and a plurality of third molding dies
(33) placed in gaps between adjacent vanes (13) so as to-

be back and forth movable in a longitﬁdinal direction of

10 the vanes (13), for forming a saw teeth configuration (20)
| to be provided at least at a rear edge (13b) of each vane

(13) ; |

setting the first molding die (31), the second

molding die (32), and the third molding dies (33) at

15 bredetermined assembly positions respectively so as to
ﬁour molten material into a cavity formed among the

'molding dies (31, 32, 33);

moving the first molding die (31) and the second

molding die (32) apart from each other to carry out die

20 releasing and moving respective third molding dies (33) in
the longitudinal direction of the vanes (13) to carry out

die releasing, so that an integrally molded component (15)

into which a hub (11) and vanes (13) are integrated is

fabricated;.and

25 fixedly joining the shroud (12) molded
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separately from the integrally molded component (15) to
ends of the vanes (13) in the integrally molded component

(15), so that the impeller (10) is obtained.

5 6. An air conditioner (Z) characterized by the
centrifugal blower (X) according to any one of claims 1 to
4 and a heat exchanger (5) which are disposed in an air

passage (4) formed in a casing (1).



