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Specification CENTRI FUGAL BLOWNER Techni cal Field The
present invention relates to a centrifugal fan, and
nore particularly relates to 5 a centrifugal fan that
takes in a gas froma rotational axis direction, and
blows out the gas in a direction that intersects the
rotational axis. Background Art Centrifugal fans are
used for ventilation in air cleaners, air
conditioners, and the like. FIG 1 and FIG 2 depict
one conventional exanpl 8pedifiatioentrifugal fan called a
10 multi bl ade fan er epicts a side
vi ew (specificall yCEé\%-}; EQ@%E@E\@? view taken
-Ain FIG 2) of a conventional exanple of a
Techn?éa‘??%lc@l ade fan, and FIG 2 depicts a plan view of a

cvmwpmeﬂnabemmlaee@fo & centrifugabfandand mbre/bamdl.ﬂarly relates to
bl ade fan 10 conprises an inpeller 13, a housin

a centifisgal fan ibet takee in pigge from aTetatienafsudis: ditectippy amcbgl@wswgit the

gas i g el el Pihe PBobSaesy ot ari onal axi s 11 ne

Backd?&uﬁch@rt' npel ler 13 and the notor 14. One end of each
nunmer ous bl ades 33 (only sone of the numerous
bCantamgananarafe iused semeendthtion i-hiGcle2ners, airlmndmpaétse and the
are fixed tq the outer circunferential edge o

like. Fé@skemva alG. radepih Qeccanventiongl examplenaira %@f&“&lsabf@@wa&fid a
s 385 B0 161 BoBBRIF S0 coBBRAN i) ona v

taken bﬂﬂm AMAER FYG eXyest o é&ﬁéﬂtt@i@%xﬁﬂbm (i blad@an, and FIG. 2
conprises an opening 11 a and a gas outlet 11 b. A

deplciﬁ@l planyiewhofiz corventionalgxampte phamulti blagedes. t he

BRHLGBlaRE 1h 10 oSS ARG PR 1 &haiie H hRERSUSES the
mpe[llel‘@% lsée @fott(ﬂ'gl 4Sfl-5g gmhf?ﬁ? %hesigrﬁ:% Iérsﬁig ralrnggﬂﬁ l‘ﬁlé? W%ﬁ@h@E éax's 0-Oin

FIG. 1rm1ai e} Ié.ﬂ'IGCmerrISESXIS lingof #e ippelled 2bahd) #tte evotc&rrldls
on inner circunferential edge of the inlet 12at
t@ee eRg of pagh eén%ma@USM% 33 tonlypzame phther raﬁrne@uwades 33

are 'E|@Ji%29dn#1e|ﬁ§n f ﬁn%ﬁran@)@@% ‘[’:ﬂ%recéé qg tligpﬁtlé&%cmﬂfetr%lglal edge of a

doolitingh LS i At oo ket s S aS e
an anpulacgide afata 82i s operated by driving the notor 14, then

tllp]g Hoﬁgi%lglﬁris %Sscroll shaped box body when viewed from a plan perspective,
and comprises an opening 11a and a gas outlet 11b.

A bell mouth 12 is arranged so that it covers the opening 11a of the housing 11,
and an inlet 12a is formed therein for guiding the inlet gas to the impeller 13. The inlet
12a is arranged so that it opposes the side plate 32 of the impeller 13. The bell mouth
12 comprises a curved part 12b that extends on inner circumferential edge of the inlet
12a toward the impeller 13 side, and a flat part 12¢ formed so that it covers the opening
11a on an outer circumferential side of the curved part 12b in the radial direction and
that extends in a direction that intersects a rotational axis line O-O.

If the multi blade fan 10 is operated by driving the motor 14, then the impeller 13
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rotates oriented in the rotational direction Rin FIG

2 Wwith respect to the housing 11. Thereby, all of the
bl ades 33 of the inpeller 13 raise the pressure of and
bl ow out the gas fromthe space on the inner
circunferential side to the space on the outer
circunferential side, take gas fromthe inlet 12a into
the space on the inner 5 circunferential side of the

i mpel ler 13, and collect and blow out to the outlet 11

rotateb drieetegiis the hatatioved dvechion Rin Fi@ 2 Wwith cespect to the housing 11.

Therefy Lo the DIacleavas Ohthe MEPRISr ol TRGARF STGRFUIHOFARS Dlgw gy the
gas frE"nGth][e?s’g ?%n'ﬂ'féﬁ r elP lcf? Fe?@nt?ﬁq)sﬁre tg"‘tl’&@ g#)é ¢k ofl fﬂéeci]t

he 1o I onal axi s |on an

curcurhie@ymawkiegmdga@mdm ehedintet @Ra idtdhhe %Qacfé’:\b:e e iRpeuNENt
1 Japanese Published Patent ‘oepl i cation . H09- 209994

mrcunjegeﬂt@&, gide aftthe irepeliey 44t anchcolipct andh b@\f\hwtttp the aultetfih the gas

that 38 iy 81 B8 pulbrc e Enp sigRe o imPalietots! Il Woras, as
show|8¢ "tr?élﬁﬁowri/v\&fﬁdté@m I, ﬁed'nqufl@ DChie M8 blaid @2hl 'm%rﬂ'&lpally

are types of turbulence in the. flow of gas In

takes\m gasfrogn thie rotationall adis UraO-Q Hiredlisrbahd bivevsi outtglae frfoln'ome outlet
of gas flowng into the inlet 12a along the bell nouth

11b. (wall surface flow) As shown by the arrow X in FIG 1,

inthe flowis generated if the flow of
Paten‘ibrogph%gﬁ?fromthe outer circunferential side of the

h%ﬁ‘dn@ﬁe@Lfbﬂghé&PafelnﬂApﬂﬁfahoﬂr% pfoo-Asbgolae bel | nout h
12 into the inlet 12a (wall surface flow X) breaks

Dlsleis\NaquMnEtlmeenﬂml nity of the curved part 12b and no
t | [ t 2 T I
| RS g FREDReS i o tHibuice P ENF Bow ok e das MiPa TS of the
inlet 1Qfa ddtSes BRGHLrBAse B rﬁﬁségﬁa"g dRkrddie lﬁ"véﬁm'atgoﬁ ?ﬁf%r@agﬂ:e. The

turning flow i s generated wherein, Insi

follomnn@m’el tpweslof tuﬁbl.ﬂ)mdel In mh@ﬂowmé ggam thallcmitmethlennledeZa
t he_housi ng to the outer circunferen

of!) tTHEbUeRsE 'Péhe iIQWM‘ﬁ oeh é'OW”tQ inta thegnlet héa glang the sek mouth
s then once again taken fromthe vicinity of
(wall ac%r}ﬁ“})rmuth 12 of the inpeller 13 into the inner

CRLHPARAINS Sheh 0PI 1 BRI GeSs e fo
of gad faken fnovvthel guteneicauhferentinhgide of thechodséngeaiona thesflatepant 12¢ of
the betilhrgofjtﬁp% ljn?c; th%eeihlet 12a (wall surface flow X) breaks away in the vicinity of
the curved part 12b and no longer travels along the bell mouth 12.

(2) Turbulence in a turning flow in the vicinity of the side plate 32 of the impeller
13

As shown by the arrow Y in FIG. 1, a turning flow is generated wherein, inside the
impeller 13, a portion of the gas that flows inside the housing 11 is blown out to the
outer circumference of the impeller 13 in the vicinity of the side plate 32, and is then
once again taken from the vicinity of the bell mouth 12 of the impeller 13 into the inner
circumferential side of the impeller 13. Turbulence in the fiow is generated if this turning

flow does not flow smoothly toward the inner circumferential side of the impeller 13.
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-2 (3) Turbulence due to the nerging of the wall

surface flow X and a turning flow Y The wall surface
flow X and the turning flow Y nerge inside the

i mpel ler 13, but turbulence in the flowis generated

at this tinme by the nerging. Furthernore, if

turbulence in the flowis generated in the wall

surface flow X and the turning flow Y, then 5

turbulence in the flow when nerging is greater. (4)
T(3)brkwiencaldee taothesneiging effthe mealhsairiacs dlowvaX and ladurniag flow Y

£ i Wl lEtarts lgpi BAG SR iting Mol YiRiesae e thedmpeier T, but
B oy ik b S e

tu rbul(eneé ar thiecflow Isqyenéfated i thiel wailbs drfape fidveXraridethe turalngeflowsY, then

rection into the inlet 12a, and turbulence in the
fobU’ﬁP@Wﬂ theciavs whae margingdsereateld when the wal | surface

o QRSB e Brd N oo | B el e B ein ow Garrow

W) perforrrance with multi blade fans used in air
cleaners, air conditioners, and the like. In addition,
t frea midslel centefigad fandthattakesl in aid rosdtheenial Ioﬁrebtinn the line of flow

of thelyal] SUTRERAoN RoS BANSIAIY BEROGETH fa tis InBRfdlow of themain flow
(referth Biofitnh dndbtios fort e [ t8onaf kis drech ORIl nftt 122, and

turbulende irhthel fideeis donseguenily@einerited ivhehah® nat etfate IeWN SRrges

to provide a centrifugal fan capable of preventing
into theymigin BeWeVin the flowin the vicinity of the inlet.

2 ngrifu fan,accor,ding t.o th
el et K remARa i 8ndsPraide i ashhfted prriormapee
with rﬂulh‘?ﬂéﬂé féﬂ@'usé&'[ﬁ? aﬁ'cfe%ﬁbfsoﬁlr%dﬁlloﬁléﬁs bhS t9RMkeR W abiditién, the
direction that intersects the rotational axis,
:ncremdpmisa and setlucep ekehtiatiom pedornedricencausid bTHerburqmeé Ilrethe flow
at es the rotational axis. The bell nouth

b
in theafcingy gt gnnigh gedesaribarhabove. ippeidisaitad e m%@lq@rfans o Butis
shareﬁ%th%érﬁﬁ@éﬁ?ﬁng ai%lugn\gt ra&?ﬂ fg?}sa%ﬁﬁ Tan hgn{} Qe ©

sure ace aroun he |npeller

Sit@ean abject bAthePressra ineatibRt@praifse & echififugaihal depable of

In this centrifugal fan, a negative pressure space is
PfeVeﬂmerﬁﬂbb’?npﬁ? mmﬂwgvmthe@mwaf theiintetar ound t he inl et

¢ b CBafioal Fihckondna o e et B roisibgifen hatales in
gas frohPdotafiont 23 difichoh Bhd bRRAC e i biitlin BafR8fon that intersects
the rotational axis, comprising an impeller and a bell mouth. The impeller rotates about
the rotational axis. The bell mouth has an inlet arranged so that it opposes the impeller,
and a recessed part that forms a recessed negative pressure space around the inlet
facing the impeller side, and that guides the inlet gas to the impeller.

in this centrifugal fan, a negative pressure space is formed by providing a

recessed part around the inlet of the bell mouth, and the flow of gas that flows into the
inlet along the bell mouth (the wall surface flow) is drawn into this space when it passes

through the vicinity of the recessed part; as a result, the wall surface flow flows along
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through the vicinity of the recessed part; as a
result, the wall surface flow flows along -3 the bel
nmout h wi t hout breaki ng away. Thereby, turbul ence in
the flowin the vicinity of the inlet can be reduced,
enabling a reduction in noise and an inprovenment in
the wventilation performance. The centrifugal fan
according to the second invention is the centrifuga
fan 5 according to the first invention, wherein the
the bejemiouthowitihoui dseaking awvay dherebyd tiibdlenoz ih tharflow inthe vicinity of
.[Iat g@rt ext ends, on the ogte[ circunferenti al si?e 8{
the infef cap bededuced, £nabing @ FRAYCHER 41 noige @BE @ndmAroyement in the

ventildhidreadiréihdnat i ntersects the rotational axis. The
curved part extends on the inner circunferential side

oThé heentkfugals é2h Rcdrding tdehe asbcdinddinventioroms ttiosvageshtrifugal fan
the i nﬁel‘l er side, and fornms the inlet. The portion
accorging: tadhe disd davaitipar whengit thesbatbaputhdiassa dat part aneé aigurved part.

he el RE Hsiod IR ARBLUERRR T Ple' e rEloriefl e nthe radial
directicPCinSQifedlidhithafiRfbré st il otAtipal 8! Tie cimel \paft Sitéltis on the
of a connecting portion between the curved part and

inner chieuméerestia dideartt the Irecadsied peehinrthe uadibl disevtioneward the impeller
. ortion of t ecessed rt that i s nost recessed on

side, gﬁ%tﬁ?ﬁ‘ﬁ!ﬁ eéﬂréi-@'b%e P@”‘Baﬁl?t?}i‘%ﬁ@?séﬁd {PRE thahe mest repegsed on the
. e. I

el s ARREE 00 P SLUSE oy bfleg ibeen e

part antPehd eccevsdd Sdrt,t &g GO POERIbLHEY drottid ANpOIRIrVEled df e connecting
~curved part and the recessed part; consequently, the
portiopdighvesrethereurved padd gad &g mogededpartthe provi si on of the

BB b SR S Y 8 SRR PAPRLN reqpssed on
ne A2 b 1 FRRNE) 4B s PR Dol een

the fleft pan aridetheeatessedfparth and isopadiiiavesl orathesimpellehside of the
n

connect | portion between the flat part and the
conn%f@@%@@étaprg%ﬁtweam the puypd partEnddhe segassed partusonseapally, the
nega TPl e hafe orhe 195 gL, of EIGELEE bIER gy be ot

toanaﬁmggmﬁ%tb_ength ratio is set to less than 0.8,
then the 25 radial distance between the recessed part

ahlee certrifugat fanegosding tasthel third irvention iss theuremtrifygalifae
sccorfi iy L F 5B AR el e IR BeREh e Bl ipr ot e
rotaticHaP Bk 16 tHcdriteclhs BbHIRA KatR¥en thd fist pif dnPitki8E&ssed part with
respect to an outer radius of the impeller, i.e., a length ratio, is greater than or equal to
0.8 and less than 1.4.

For example, if the abovementioned length ratio is set to less than 0.8, then the
radial distance between the recessed part and the inlet would be small and,
consequently, the wall surface flow would unfortunately arrive at the inlet before
sufficiently obtaining the function of suppressing the breaking away of the wall surface
flow by the recessed part. However, if the abovementioned length ratio is set to greater

than 1.4, the radial distance between the recessed part and the inlet would be large and,
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flow by the recessed part. However, if the

abovenentioned length ratio is set to greater than

1.4, the radial distance between the recessed part and

the inlet would be |arge and, -4 consequently, the

wal | surface fl ow whose breaki ng away was once

suppressed would wunfortunately arrive at the inlet in

a state wherein it once again began to break away.

Thus, in this centrifugal fan, arranging the recessed
Consqmientlmthgwaﬂ@prfap@ flow avhosei taeaklp@gwav @rasameraulpp;ﬁssed would

unforéu ze. of ter er, of the i I Ier es
et AR B Sinfa! i & sfaiE Wrietsin M oriciacal 3l oSy,
t ffRu¥ah khig %bﬁﬁﬁ@gi\‘ﬂ{"a%ﬁgh@ Stﬁ@ ‘?eéé%%@@bh Tt QE aEEF‘o&nate radial

recessed part tO be acco as an a vanta
positiefi Becardify toehe aizeof thedoutendiameteudfthe anpalletrlmables%he function

the vicinity of the inlet. The centrifugal fan
that saeer@.saﬁaﬂq la'eﬁﬁeg Ry oh the wahengace fow kbedena formgtien of the

recests.@tﬁ' gaﬁfﬁg ﬁ[e‘y ﬁsﬁegﬁ %‘S ?g\‘??rtgar%gf %@tcg éf r%ﬂ%bl& qé& ﬁjcmg

turbu:@na@ﬁf:mermawmrtheQra:nh@tmr@énrﬂéte flat part and the
recessed part by a plane formed on the side opposite

t Ebe |cap@|ftugal faryasdordiog ke ;heefsoueth diveptionds theaenpifugaltfan
nner circunferenti nd the surface
accorti{igdh e, SR RTEIR A th ik IVera e MAGESIR ap Srgle fogmed In the
t
connécﬁnﬁ%@hor\r l?étﬁééﬁ%é) latd3t érﬂpﬁ{ r%F egj}r ! 3& %‘ﬁ{aﬁee formed on the

conhecting portion tvveent

side apposits thi: ingueller by glrtﬁallyeextbhdmg(iﬂ@ﬂanﬁbrt fsthetimay choumisrential
For exanple, if the abovenmentioned angle is set to
side anéstgetSHa‘ﬁC%extenH@s feame thqap@@@upétheemgsm parbthah jsymost

recesPREShihs ey YoB o W pdiccu B wpRi Borien i far dablana e

recesSéd pak i graferaRambor sl lessiteart bge.t he function of
suppressing the breaking away of the wall surface

f Fomexanopleyié the afovemendibned apglel issetito lasgthaniéO® sibenttioe

o e A
t
pr 9 ol i LSS0 ) A el AN

suppressingviiid breakingcavdyl ofthe ivallatdiate diow. Hdwevearlif theégbdvementioned
difficult when such a bell nmouth is forned fromresin,

angle s settpgreatrethantips, then itonly adds spagaihat deegmnoter thiBrFQOSt part
between the flat  part an t he

contrif ¥ SR VE PhRSD e ace: ha Podder¥lfle CPRunBtin e mprovement
of the%nﬁ%rd?%rubﬁ'ﬁésﬁh@%ﬂtﬁ’é bre%'i_klrfgaé\ﬂﬁy sn@khes| édm%cé%w irPBddition,

t hat suppresses the breaking away of the wal urface
dye cittiogvisidifficuti when sushraslbeélbmoath BHermmt&ese&spaand the like.

hi eous effec

a'thlxseYA G'ﬁs centri ugama%gset%ng the angleobetween the fYat part and the
surface proceeding from the flat part to the recessed part to an appropriate angular
range enables the function that suppresses the breaking away of the wall surface flow
due to the formation of the recessed part, achieving an advantageous effect of reliably
reducing turbulence in the flow in the vicinity of the inlet.

The centrifugal fan according to the fifth invention is the centrifugal fan according

to any one invention of the second invention through the fourth invention, wherein the

-5-



10

15

20

25

reduci ng turbulence in the flowin the vicinity of the
inlet. The centrifugal fan according to the fifth
invention is the centrifugal fan according to any one
i nvention of the second invention through the fourth
i nvention, wherein the -5 plane fornmed on the side
opposite the inpeller by virtually |inking the
connecting portion between the flat part and the
recessed part with the connecting portion between the
pianeé@rmwborpmet side@ppesitertbe e@@e&erﬂm\ﬂrtudlyshmﬁmathe mnneyctmg portion
artho he rota In t.his entrlfu
petweBl RS ALt A HRSTeRBRess o i G S cofrtib Bofifod betinel the
| i ls
curve{ TR IR R YecRskpd PR Kubdiialy SrRgBRAIEMS il p2e.
clorthiscteintrifugairfan ahe Iptensefermet endhe gicie qmsltat‘rté [hir.teller by

. ecessed part is substantially ortho onal to
V'”“aﬁbw'ﬁ?"%ﬂ‘ﬁl CO&JZ'PQt'“QaW'P%@eMQﬁH ihe flah pag agdithe fﬁqessed part with

the coqn'nﬁE Stgggrtlﬁﬂ B %t%f\ﬁc{‘;gegf Q%#&%g#%%ér{ is {Lﬁ%ﬁ‘?\tlally

orthog‘dn‘al to nh@wefatnbﬁm d)@s faha th€ Nbwi df W had RMAYistirbel et passes
I n_any one i nvention of the second invention t hr ough

throuqfh@ef\mlmltvofrthemectemedwaare| n the bell mouth further

e BeiiigR! linacoritia e s SN0t i Bakenyiftoitan as
recited ﬁ?&lﬁfﬂ?l‘ﬂe ﬂﬁbﬁtlfwgf tﬂle's%legﬁd gﬂ%@ﬁgn ﬁﬁ?ﬁgﬁh fh%nfg{ﬁfiﬂ\é?ntlon, wherein

circ erenti di rect einle

the balirmbuthdertbert s aiplaralityhef prepretiingrpatisctaramigedtiméhe connectlng
connect i ng portion between the curved part and the

| portlon detweanithgguivedipan and thesregessed pargand ﬁhﬁﬂedasnﬂced apartyin the

oo SRR 0, B ol B B GRS By g o

the co@lﬁebthib Bértibn BBtdEN the %urvélf‘pérh&nd ﬂfé%‘ééé%aﬁ{de of

'ow of the recessed part. In so doing, after the
vlalthtsmntrtfugalﬁarmva plpeadibeef protradigly pats are éommieadjindhe chenecting

portiof BERESSTLNR Cohieclhetbn i i recasectRar 8 ) rehotfven the
down%ﬂ'ara'i'n Qﬁb"éﬁ?&f ho\§ oPP‘%t lre‘c’:gé%l%i ?ﬂgtlﬁ so%{ahlfg‘ a?‘tFPfHéE\KJ i surface flow

ecause t I ne of flow

passet ltieropgh thedicingty pétHesrecasdat pant, Iaﬁbd:r&ioﬁ flows iattery t‘hfetdiotfnhtﬂng
line of flowof the main flow, it nerges snoothly with

parts, @Rd theggmainingiloxs: %ﬁtalmmmuwe%ngrt amandhegrotruding parts.

o3t S B e VR Bt i s

substérhi@ﬂly Ebiﬂ‘e‘)ﬁie@'vﬁl'ﬁ&hé NBe of ﬂs\turd#%@ Ewa‘ﬂﬂfié\ﬁ it Aidfgdd Qﬂ’éﬂhﬂl With the
the 1nlet. Herein, the flowrate of the gas t hat ows

main fwvowgh(z&t produciog aayi typhulencs. Hewsvarhtae gasdhalftavartlengitie
curveé grt %cgrtgtreg evlitﬂ (‘%hg ﬁ‘lratir? ﬂg\{v%hgtor%eIg%d wuaw the gas that flows along the
protruding parts, and flows into the inlet. Herein, the flow rate of the gas that flows along
the curved part is less than the case wherein the protruding parts are not formed,
consequently mitigating turbulence in the flow due to the merging with the main flow.
Thereby, turbulence in the flow in the vicinity of the inlet is further reduced,
enabling a reduction in noise and an improvement in the ventilation performance.

The centrifugal fan according to the seventh invention is the centrifugal fan
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consequently mtigating turbulence in the flow due to
the merging with the main flow. Thereby, turbul ence
inthe flowin the vicinity of the inlet is further
reduced, enabling a reduction in noise and an
I mprovenent in the ventilation performance. The
centrifugal fan according to the seventh invention. is
the centrifugal fan -6 according to the sixth
i nvention, wherein a portion of the protruding parts
accorﬂmtoﬁh@aswuu@vem mdsnreln@ rsortm obﬁ@eauroteudm@ part@anatearotrude
osi tioned. pos el Ler
most pf € SIdeRBRIS s IPURLPbIR RSt RBeH Have ot e Siie GPRasyS the
impellddendrEs %8ﬁﬁ‘ékﬁ|ﬁa Fg;bmdmbr.sttazmzn0&%‘@%1&{';;1 AP8hd e é§§%d part.
portion of otrudi ng parts that protru e nost on
t hethissceritdfegalfansiheedriien ofthelgretruding pads thait pretcldernest on the
on the side gpposite _the inpeller than the connectin

side gpposite fejEirplienarerrositionedgapre ehilerside ppprsitedhe rpefles than

L e L A

surfageeféw ichb @ahsé@@na$ peréiidtly §oided o tHedhrofruding Patisdid. s

the centrifu according to any one i nvention
oﬂ'he eentrifugal farmmwrdlog te theozighthtineertiendsitite u:enmiwgabfan

accorPRgis B e O e FRLvenfon TSR Sevaa Iyaiion
wherdif thd 1%‘&§§ At drﬁjleﬁ' b4 léoftﬁétqfséhr@:fﬁnﬁg?ﬁ%lrﬁet

surroun e it sequently ena

aMﬁhE\/&Mﬂ:g@lffanhaeaéuﬁsbdgﬂbus adhliae férhﬁd s thias @surrounds
.gas to flow al on? the bell nmouth to the wall surface
the infet ssonepauentlyenakling the aghieyamentaithe advartrogavsaffect thak

o HRLHER ST A b E  Bh pBl
circurhfEPERUEEETRAG irlldt, R rs8iidihg AirbAlRNBE §f METRIER: the itdhity of the inlet
centrifugal fan according to the ninth invention i's

and enabllmtedufcuwn heise and cannmpl@lemmemmytrmeentliammpavfmrmﬁnce
V\Eg f|r nv i on tcﬂroug’h t he e| ghth inventio
¢ HHEEE TAbi 9IS B R IBaRYENEO| r 18 cpniitugal fan
::lc:cormn?df'@oS ’angggn@nn\ﬁ@ﬁ%haéf %Héj?lrﬁl l"?'t'ilgntl I?t?roﬂgfdnthgl @@‘ﬁth invention,
out

ates rotational

wheredm thg &nﬂ:eﬂeamlaangﬁﬁnﬂﬁlawwblmhlﬁy roﬁibﬁde@nahd 2l gnnifdidside plate.
end parts thereof on the side opposite the inlet are
The realehplafa r@éatﬁoah% thei retationsk axshdhei blades are anpulaslyt arranged

art eqdnlef side of the. ralit
about fhé gl Sed Hife i p20F oSt of LS slle onabRif e dret dre cach
fixed td B! haln Slhfte Thesside p‘mé%nhaas Wigh Hfé“ﬁn&‘ ang drhﬁ]esl'n%? side of
plate. In this centrifugal fan, the surface
the pluealiéy of dladest Thwe smrmce‘rpélﬂhaerrem%edrmt an the lmpe[Ier side has a
shape that follows along the side plate.

In this centrifugal fan, the surface of the recessed part on the impeller side has a
shape that follows along the side plate, consequently reducing turbulence in the wall
surface flow, reducing turbulence in the turning flow in the vicinity of the side plate, and
enabling a reduction in the noise caused by turbulence in the turning flow.

The centrifugal fan according to the tenth invention is the centrifugal fan

according to the ninth invention, wherein the end part of the curved part on the impeller
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25 shape that follows along the side plate,
consequently reducing turbulence in the wall surface
flow, reducing turbulence in the turning flowin the
vicinity of the side plate, and enabling a reduction
in the noise caused by turbulence in the turning flow.
'The centrifugal fan according to the tenth invention
is the centrifugal fan according to the ninth
i nvention, wherein the end part of the curved part on
side ig agangqﬂaom the mmelsq:ldmmfsre{mabstgem tve ratlial dinection of the end part of

the sife, ERPF 137 It sises A ' paosstia et Ml efians e sn@paal axis
dlrect@hrtﬁé‘gﬁg Hﬁﬂ drld 3i'dE g%@rdp"’lﬂﬁ it 4 @@ rotati onal axis

rection the en e si eplate on the inlet

sindtais demtrifogal fae rthmefndgﬁrt dfahe ctitved eant grathie infpelldreside and the
curved part on the inpeller side and the 5 end part
end pat of the %ﬁi@ olate andhe inietiside alearraiogd Sé:rteabthlemg@da@ at a position

on the A RGNS S or B Eile PG in B8 108 AT, sapsgouenty

the wéll §@fddeTow SN ERUATIAY Tlow rh@@e\wwﬁlgrémné la0rortASCreduction
the turning flow nerge snoothly, enabling a further

innoiseeduction in noise. The centrifugal fan according to

i, Rety S PO 1R B ST YPGh VBB lsshe bepivgasfan
accor&ﬁp ??‘?thﬁ% i QEQ Io'F] fh\éheﬁgéfl ﬁoent olﬁrtmﬁfgh tH? %ﬁ%\)@nt En Gurther

provided wifip@seslltshaped ﬁb&#lhg havmgchnadpamﬁd ﬁméd seEHaloihoppeses the
outer circunferential side, and that houses the

impeliepsan|asy outleh Eormeid omibetqutercipusveieatiakside rand thathousestthe

s the pem ousi this . o
mpelBETE el gaPuRER Prévieet et g B HdtRophie Msconaning.of he housing.
apnithls EntigaI9an, the p@ﬁﬁj’neéﬁﬁé hbsihg WHepé trﬂar‘é&ialt&n'feﬁglon

portion where the recessed part Is prOV|ded and t
decregssausdimitedtdndy sptheqartitai Wherehibe hecessed past is prmmm raht:l;the
The centrifugal ,fan according to the twelfth

Volumi%mfﬁﬁ gr'eﬁpq '§S'fiﬁéh%é‘ﬁk'$'ﬂg iRpePnsegHeNth- e UWiethg to the
MY Bl tﬂ?ﬁ%ﬁ{ %ﬂrhc%rc}lﬁkftc} t‘ﬁ%ttﬂle ﬁ\'?édt%ﬂ Iﬁfﬂlfg E&ﬁﬁfugal fan

provi scrol housi ng havi ng

according o fr@ AiathBderitiont drahe ténth RSN tfhﬂhexnmwd@a wmﬂﬂ séroll
gas 20 outlet formed on the outer circunferenti al

shapegli hpuisingrgvingaan npenisg fermed sptiat §ioppTses el impeftetiand agas
outet B kb 885 el 5B Dol e
moutrﬁgﬁaomed 56 trdt e InldtorRbses fftespeting BﬁhE‘Hoﬂsﬁ\ AFBrtRé

cut out at least at t ront” part Int
interblade aits pakitiohea betveeenodachhsf thé ghieality of blades of the main plate are

cut out at least at the blade front part in the rotational direction of the blades.

In this centrifugal fan, interblade parts positioned between each of the plurality of
blades of the main plate are cut out at least at the blade front part in the rotational

direction of the blades, and gas consequently flows also to the gap between the main

- plate and the housing through this interblade part. Thereby, it is possible to take

sufficient advantage of the volume of the space of the housing.

Brief Description of the Drawings
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In this centrifugal fan, interblade parts positioned
bet ween each of the plurality of 25 blades of the
main plate are cut out at |east at the blade front
part in the rotational direction of the blades, and
gas consequently flows also to the gap between the
main  plate and the housing through this interblade
part. Thereby, it is possible to take sufficient
advant age of the volune of the space of the housing.
BFlGefl iDasside pleMb(@FQﬁS gelstiomalaidw tpkes Forg AA Ing 1. 8) ofa

convelyiBhal Safn £f 6 dafth BlasiIRE. of & myl (1 bl ade fan. FI G
brléz% B an 4 convdi ﬁéltéxaﬂﬁ:lg e BK3 IS bRideFafy! ti

ade IS a side view (cross sectional view
t BK&13 lalaosuj;e JOueAl dcros‘él dactidnalodevt tekemdiong A9 inl Ride4f afithe multi
according to the first enbodi nent of the present

bladeufﬁn éﬁ@cprswg totiee fivst embgdﬁn%m of thepessephiavafian. bl ade

B 265 AL B R S-ABRlp b I B ent o

the p[@ggmqh@erttf@,ﬁ vicinity of the recessed part of the bell
nmouth of the nmulti blade fan. 10 FIG 6 is an enl arged

vF w306 aRleblarged aieiv eidpiCaiBnand Hepietsl the sigirityoef the oeceased part
of the b ettt iultiblafle 7 i <. & ) de vi ow of the multl
# 1& iE 2R dritdr EH%{&E?@%?P%T%@Q@Q&%Q% wail's ufl%agt?vﬁﬁ\giagd the

COffESpOﬂ S IS an air

turnlnglfhmnttﬁé vizinilyof g mtebed pao obthedseltheuther f or mance of
15 a nulti blade fan having a recessed part in the

bEIG. 7ris asideMigwsofrihe mulihblade fan foritha purpprseofvempsang a
{ t th. FIG 9
perfoffiarice g%’i‘i’ Q@ﬁ‘éﬁﬁl"{}ﬁ’ﬁgﬂ Fi‘tg %gmﬁEH in FIG 3I SF?G”ﬁS and
FE(G, 848 an dil flow fteicharactdrdtics ??épheﬂﬁﬁi éérﬁéar‘éEQhé b@Mbr?rflance of
the gas in the interblade parts the 1 npell

a mulfib@adefaninavingsa teeessarhpdit irthe edohouthanda swiltt Ialhele fan that
mul ti bl ade fan

does g%@???’&ﬁwécbgsﬁfiwga@ é%%i‘ﬁg;eé'h:gg‘&hnent of the present
L Pieeshs At ?ﬁég%ct%ﬁg Fie BAANhG W-Alin 8 SMH1E. 1P ARG, 15.

FIG. 10 is a view that explains the flow of the gas in the interblade parts of the
impelier.

FIG. 11 is a side view (cross sectional view taken along A-A in FIG. 12) of the
multi blade fan according to the set_:ohd embodiment of the 'pre'se_nt invention.

FIG. 12 is a plan view of the multi blade fan according to the second embodiment
of the present invention. .

FIG. 13 is an enlarged view of FIG. 11, and depicts the vicinity of the recessed
part of the bell mouth of the multi blade fan.

FIG. 14 is an enlarged view of FIG. 11, and explains the wall surface flow and the
turning flow in the vicinity of the recessed part of the bell mouth.

FIG. 15 is a side view of the multi blade fan according to the third embodiment of

the present invention, and corresponds to FIG. 3.
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of the present invention. FIG 13 is an enlarged view
of FIG 11, and depicts the vicinity of the recessed
25 part of the bell nmouth of the multi blade fan. FIG
14 is an enlarged view of FIG 11, and explains the
wal | surface flow and the turning flowin the
vicinity of the recessed part of the bell nouth. FIG
15 is a side view of the nulti blade fan according to
the third enbodi nrent of the present invention, and
PI’EerGdlﬁé’eWiE@ntso FIG 3. -9 Preferred Enbodi nents The

SR o o
i ' E 1
sceo PR RosthL B, SEREABREIER  Eo0d et 5 (1

First Endbbdlnmérade fan 110 according to the first enbodi ment
esent invention. Further, FIG 3 is a side

Bﬁ%‘ﬁ&& YT Of THE MULH BIAREEAN view taken

AERS oo hi nifde B f1iaePildibe Bt @iratpiedment o the

preselnﬂméhh@m Fupher, ,El|@ 3 f 4 side \di%\@(bﬁécﬁiﬁaw éé@sé@é&tional view
bl ade fan 110. 10 The same as the conventional exanple

takenaflonghd-Axinl K11G. 8) aﬁbefrmdt: bladerfafdrt Otagesidihg D tharﬁdstlémbodlment of
2), th I ti | f 110 113,

the piEbHRIBYeion: B0 FRG. 4 o IIa8 Viateol Hsan g bladeBng ot or
1
S P i R i g o

and FI@1 A thealiltidade fanel 0cdorhprisasmpeim peilled 163, ansbushey 111 that
nmotor 114. 15 One end of each of numerous bl ades 133

housqsoiiejmpsher Y3, ameotaniit4 thisoteiing ée impzdiend 83.iandube like.dodrther,
i G f i | 13 f he
the a4f CEGTh £GP B e Riliptaraiisno i he pee 7 135 ana the

motordf¥d t he other end of each of those blades 133 is
connected by an annul ar side plate 132. Furthernore,
i Onelendmofeseh tof anbhedouseblades ha3 (artippemefof tineneindmus blades
s from t he side plat

133 aff Mifiaats '%'E%e‘ﬁtqf S?Fa!mrt@rﬂ'gﬁi{] S RSace e puter saarararsial edge
o kg BPRIA AL 0SB LA o o AR
conngdited By an ]anh[]hﬁ%lc)é, platael 321 Harthermore, in the present embodiment, the
shape of the side plate 132 differs from the shape of the side plate 32 of the
conventional example of the multi blade fan 10. Speqifically, the side plate 132 is an
annular member inclined toward thé side opposite the main pl.ate 131 (namely, the side
of an inlet 112a, discussed later) when proceeding from the outer circumferential edge
to the inner circumferential edge.

The same as in the conventional multi blade fan 10, the housing 111 is a scroll
shaped box body from a plan perspective, and comprises an opening 111a, and a gas

outlet 111b. In addition, the motor 114 in the present embodiment is arranged in a space

“on the inner circumferential side of the impelier 113, and is supported by the housing

111 via a support member (not shown).

A bell mouth 112 is arranged so that it covers the opening 111a of the housing

-10 -
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of an inlet 11 2a, discussed |ater) when proceeding
fromthe outer circunferential edge to the inner
circunferential edge. The same as in the conventiona
multi blade fan 10, the housing 111 is a scroll 25
shaped box body from a plan perspective, and conprises
an opening 11la, and a gas outlet 111b. In addition,
the notor 114 in the present enbodinent is arranged in

a space on the inner circunferential side of the
111, andbelinlet 1123 is formecshewsimarigsitiing therioleh gas fnthe impeliot 413, The

inlet 23R BEahadY P diat 1oPoaRes e 5id BiFn 130 ok e Ipglet 1.
Fudh?ﬁ%?ﬁ&{l%% t eﬁﬁ:%dmt' ﬂ]lleq;%f]njlglﬁh' 9 fh%’él'ﬁe%éd%edlﬁér%nt from

or gul e I nlet gastoteln'pel
that of tHechelllrho@th 1250fahe@ngwhtmat da:aimple crﬁlﬂm)maﬁl blade $ard$0 and

pl ate 132 of thelrrpel ernmore, int
compaﬁ%%é hecesssd garkdid afwdoféeunlﬁbmaa tb@tlsrra@e%ﬁeéﬂaward the

ey 58 SOl e 8 e coMRehe ol By 1

extend9 BAhS fhed clreiRRp@liaPatige b e |ﬁret> tﬂ@b {oRRird meeﬁnﬂé@m 13 side,
that is recessed toward the inpeller 113 sid

a recegsediparcti2dyforro¢tbon i outsucincunfererdiapside érs the rtaufal ditection of
art 1 t hat t end theln er cjrcunfefen
the B P T2 B4 2 FAtoG T L A laiaoe A8 h%ﬁehr Sl tsrantL side in the
radml%n%%ﬁﬁr? oefheRBE ss%aigrtf AR Rat ﬁ@ﬁv%’g Penin% 1113 ﬁnd that
e rection of the

circunferenti a in the radi a

extendslinv@ dirpetidn thainteraeds thd toratiqral hixi lide J-Or. ivedddition tAe
outer circunferential side in the 10 radial direction
recesggd pag 11 2d issavilgsly formag aoéaattlh%urrqundééh% tndett1r @a.

FEEI R BB i erml LR e 1 R iR el P gmoessed
part 112¢ of fROSASAGuRAMD om?éimlma Bﬁﬂé'fﬁ'ﬂi hyo fL%‘ir{ESIdIG?@ Fhﬂﬁer‘ FIG. 5 is

surrounds the inlet 112a. The follow ng expl ains
an enbeged Viewodf FlGe3,sandudgpicts then vichity wif thenfecpssed petre112d of the bell

mouth 8¢ P miilsladeai gt o s “Further, FiG 5 i 15 an
cHe B uEE g boicnd o STRREh T G4 Pl te

recessed part i 2dl éinfdetaill e surkicei d1 this fporiibrl &1 thehsds eppeitel thg impeller
portion between the curved part 112b and the recessed

113) Wantlazfae(noﬁlqme@fdha reqeseed partaldad dhattis rrpspmeﬁaed @n the
113

impeligt 118 5178 JFPARIEN, e suace BES harst ohate 88 dopshe intimpelier
113) He%cﬁﬁfs@ daﬁH‘thbrt%nﬁQcﬁrf&’ﬁérhSﬁ bétWEe‘-H e flat Pad QB¢ hnd therecessed

surface of this portion on the side opposite t
part 112qpEh Idetail, the surface of this portion on the side opposite the impeller 113) be
point D, then the point C is positioned on the impeller 113 side of the point B and the
point D.

In addition, in the present embodiment, the ratio of the length ¢r, from the
rotational axis line O-O to the point D with respect to the outer radius @R of the impeller
113, i.e., the length ratio @r/@R, is greater than or equal to 0.8 and less than 1.4.

In addition, in the present embodiment, a plane 115 formed by virtually linking the

point B and the point D is substantially orthogonal to the rotational axis line O~O; and is
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113) be point C, and the connecting portion between

the flat part 112c and the recessed part 112d (in

detail, the surface of this portion on the side

opposite the inpeller 113) be point D, then the point

Cis positioned on the inpeller 113 side of the point

B and the point D. 25 In addition, in the present

enbodi ment, the ratio of the Iength cpr, fromthe

rotational axis line 0-0 to the point Dwith respect
positioned inea plane idendidalte the Rudéce bftheflatpardrl12d 08 the side opposite

the inpegien, TP | Chrs et e e of g vien natema BraBiihe Vieinity of
the re?%%p%@l‘rmnga(a%@vtﬁﬁ é‘.ﬁﬂfécé ﬂ6\§g %h ‘fhéttl%éﬁynét'ﬂéﬁb% turbulent.

ol nt I'S substanti

orrt aduitiorgithé andle ® fonhad abtiel palnti B bl ittreplané fommtl o018 the side
positioned in_a plane identical to the surface of

opposlieethelnapell!ﬁﬂﬁ?apy vzr@uaihr exrndingibediab oarttld2c tnthe inpen | er

oo ORBIHEIE s Sl sh, KSR e g 334 e 119

and tH@bl'ané 'é&fe@\@mgfﬂ&w)thé Bomt ehotth@boint Dd@@?eal@it thBﬁW%nd less than
turbulent. In addition, the angle O forned

90°. point D by the plane formed on the SI de 5 opp03|te

1 ddiion, i suifage o hedRRLPLHE Sife of (e repsssedaparl T12d of the
bell 7 ¥12, (SFRAASRAL sultdbe R4 A8 drae B TRatbetgn HidBiin, 5 and

the pgint O} has ashw@ﬂtaefolbmral&ﬂ_ﬂtmdpe&ﬁ tfidside phil@.13RNIn other
additi on, the surface on eller 113 side of the

words;, @dé@@@ag the recessed mrt fihed imtbe tb@ll Imotit1h2.1the shape that follows

I I h
along & Side D@38 15 ARl 3RS pER IR T 1os' 2 thave ¢ hat
f Phh%cﬁ‘é QRe ethbaﬁhﬁﬁﬁe %ﬁélhﬁ 1§58 ARIbrahE chired dde{ﬂt 112b of the

other words, by formng the recessed part 112
bell n‘mmlth 1Tﬂ)lstd1rahgéd mﬁbesﬂnwezlrbhmferémlalam Inethel'ﬁg}jlall’!ﬂ'"&ﬁildﬂ of the
e bell nouth

end Pﬁﬁﬂ”ﬁb? ﬁﬁ?feﬂZ@r%d%ﬂtjthsaﬁlde plate E%Z,.%géﬁ Péranaq% sqithat itgverlaps
the eﬁcpﬁal‘f Uﬁy?éjlnﬁ?rﬁ 2&% d%bof%e 'éﬂfé n@ |'| tﬁ@ﬂ:ﬁt&t Jn]aﬁﬁké line O-0

I NNer ci rcum‘ er €

dlrectroactrabrfdjgﬁﬁﬂg)ls)of the end part on the inlet 112a
side of the side plate 132, and is arranged so that it

obvéthermore.tin &eenwltphladecﬁan fiHeof theqresert gmiagément, theeportion of

the 2l fioBrdh FriesTes B 618 ) A BediBlaing i nntuikrarases s imted only
to the gﬂgﬁqno\ﬁhg@ethé ekt Phrtt NodRE Eﬁﬁﬁﬂeae(@fefitd’ﬁﬁtme.t BFand the
portion where the volume of the space inside the housing 111 decreases is therefore as
small as possible.

(2) OPERATION OF THE MULTI BLADE FAN

The following explains the operation of the multi blade fan 110, using FIG. 3, FIG,
4, and FIG. 6. Further, FIG. 6 is an enlarged view of FIG. 3, and explains the wall surface
flow and the turning flow in the vicinity of the recessed part 112d of the bell mouth 112,

If the multi blade fan 110 is operated by driving the motor 114, then the impeller

113 rotates oriented in the rotational direction R in FIG. 4 with respect to the housing 111.
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20 the axial dinmension F (refer to FIG 3) of the

housing 111 that decreases is limted only to the

portion where the recessed part 112d is provided

(refer to fin FIG 3) and the portion where the

vol ume of the space inside the housing 111 decreases

is therefore as snall as possible. (2) OPERATION OF

THE MULTI BLADE FAN 25 The fol I owi ng explains the

operation of the nmulti blade fan 110, using FIG 3,
Thergbyall of4he biaties| 183 & theimpelter 11&rase the Breaaur@mfangetdow out the

surface

gas ilyTiiherspabe ohithe Tes & e AMITE A SRt he SogRon et
ool S8 e DI 13 BB DN,

cwcuqunmtlarbsidehfﬁwe mnpﬁl[es 103, aanak edlecinarichislonadud theogas blown out to
direction Rin FIG with respect to the housing 111.
the outepcingyentergntiabside of thqﬂle"lnﬂﬂaaébf intptheroutiet 11 ?haélar@ely,ﬂ% same

as th GoiEnli R Bh ELthetrlH e bt PR S in gas

from 198 rbdfoRaltBlis OCO direbli@ 8 bRlwsdul gas fraketHiasutlet @M B, B8 shown
inlet 112a into the space on the inner

by thecanrow MW edepicied|in §1@e3 ahd FHE 4.npel | er. 113, and col | ect

and bl ow out th bl o out to 5t out er

o Pithir Bedkal syrfactdlowgand Hie tiums%@ figw of 16 §4% 1 thpaicinity of the
: I S ent i onal
et 25 o) e AT 1 i T

pPWheni the gy of tHeewall sudace fléw @thetalme:w X1 it themigurepassés through
direction and bl ows out gas fromthe outlet 111 b, as
the vigintinaf thwt%t:weérna@ww thepsracedoimed-pyathespranigian af the recessed

part 1720 8 SyrbBF R 16T ) pSaes R eeBRe ffsbifey 59 the Al Slrtace
flow tlbéﬂjeby @d’fbﬁrn]iﬂrt% tﬁfs%p%‘ée%ﬂoﬂé‘ a'r@sdﬂ the floR el st b@ak\%\iﬂ% as in

e gas of the wall surface (the arrow Xi in
the ccfnvgn'nar)al pMsaelsfate rﬂowgbham mublecﬂaslhe;i anfowt Xen tl”a:fegwe)j and the

i Sl Kb 1 G Sy o
v;cmlt% df ﬂF%iﬁFe'tW?%&’ fs%%%ﬂ[:?d } tﬁlﬁ@a&ﬁ]g\nﬂ@laéeﬁ%t iR no O%Md an

as a resu

mprofrdazmnmeme RehtilBtieffedovaree. i n 15 the conventi onal
wal | surface flow (chain double dashed arrow X in the

f Mgracypr, inihe mnli blage fansiit, éfaeaptmnb@/ crfltm\@eqes@e@ parid12d is

mouth, 112, ence in the
positigeg Rt OB 1a RipdlR 413 e I heGRBdd and B postiined rige on te
impelr "I?@'Eﬂb'tﬁéh tHé ;%E%htsﬁ lﬁﬂg eﬁﬁblldd’ﬂ%%@éﬂ?é‘brédﬁoh%? negatlve
ventil ation perfornmance

pressure in the space S1.

tn addition, in the multi blade fan 110 as shown in FIG. 5, the ratio of the length ¢r
from the rotational axis line O-O to the point D with respect to the outer radius ¢R of the
impeller 113, i.e., the length ratio @r/gR, is greater than or equal to 0.8 and less than 1.4.
Therein, if the length ratio /@R is, for example, less than 0.8, then the radial distance

between the recessed part 112d and the inlet 112a is reduced, and the wall surface flow

cconsequently unfortunately arrives at the inlet 112a before the function of suppressing

the breaking away of the wall surface flow due to the recessed part 112d can be

-13-



10

15

20

25

Moreover, in the nulti blade fan 110, the point C of
the recessed part 112d is 20 positioned nore on the

i mpeller 113 side than the point D, and is positioned
nore on the inpeller 113 side than the point B, thus
enabling the reliable creation of negative pressure
in the space Si. In addition, in the nulti blade fan
110 as shown in FIG 5, the ratio of the length Tr
fromthe rotational axis line 0-0 to the point Dwth

sufficieatp ebtaines!. Howeyer, dirthe defiglis rafioRorbpR i increzsedeybhai 4, then
e e ) RSB T e o

the wa Bl fod eV ice shpol e T HOIP b B itou ety

arnve%]atmeamlbtﬂhEa imk gtatéd Whareis itrohdecgadin beging hﬁbmklaway Thus, in
ace flow consequently unfortunately arrives at

this ntq#ebhaﬁe dan 110 arrpngiicthefecessad hedinl 186 & @pprnpsenpriale radidd

positiph GBS rBfoft e Sirs ef o S SIRGon o UnbeiprsRo aRgs the

funcnblwvat %Uppl*efsséé‘ the tsredkiRg ra@layceaf@m& Wal Bufface ﬂ@\h%&qg the formation
beyond 1.4, then the radi al distance between the

of therrecewdcpth‘rtzmm fatlylactomplished as Ereadvantageoes effackdf reliably
t he surface flow that. was once ressed from
reduciSduIURP R A PHIT thenanyy OLiB Tt Tt e\ il ef 1122

i i Ox0r
R 1 WG BREATREAMAEH 5, Sl dtk 81 a
the pdiric® byahe phine ME2dhith igforgepl arptheatide bpghsile th@@mg@ile@ms by
according to the size of the outer dianeter of t

VIrtuallhﬁétenfélng tha flatpait dt2q h@éheﬂmmtclr@wf&tantlaﬂ @M@r asd &he sutace

extendlgB G e B Cite Mg plBL R4S BiaafStinsn B 208 193 g oo, Therein,
for exﬁﬁﬁﬂé”m theegice lsalﬁséﬂ'}éfl‘mraélﬁl‘éllﬁ) &dof Bfen Qﬁrécﬁﬂlﬂoﬁg bMan%e in

reducing turbulence in the flowin'the vicinity of
pressire tehdd h@bio ddeur wheaddhe wat suiface fiew olvsifrdrh duefldtgariiti@e

towargjhg r?éeﬁﬁ' '%@?E,'vm?r v TG Rt %@@%ﬂ%ﬁ%alﬂeg

adva ﬁgedu{gpeﬁft%gg BT %@r@%sll?%’tr{r?tf %f?éiﬁl%ﬁp%a?ﬁ thé VJ %uﬁa@é fIBR F!owever

if the angjlé 8Ge madd gredtarghin 009, i Pelgphct tiidt lérlgelymvastno@cbﬁtnbute
greater than 60 and | ess than 90. Therein, for

as thechegative pregsure spageyprly swqrgaaeésﬁmsmreﬁslrmqw@l cangribgion to the

then e change 15 ssure t
improyn ofth Fifito Rt SRPRse® 11 pIRPR DR R Wl suffBoe flow;
furthePdid cdtig lﬁlf‘ﬁhéﬁ &5 5 bt Ashuth HES 8B resin, and

malnglgI '?’?w to suf?ﬂme% &f‘%nt he -
the Ilkathmﬁ argﬁus:mlﬂtﬁ blade fan 130 mathmsihegartglee ibebeéemipeanaimces that

wall surface flow Howev
face the flat part 1120 and the recessed part 112d to an appropriate angtular range
enables the function that suppresses the breaking away of the wall surface flow due to
the formation of the recessed part 112d as an advantageous effect of reliably reducing
turbulence in the flow in the vicinity of the inlet 112a.
In addition, the recessed part 112d is annularly formed so that it surrounds the

inlet 112a, consequently enabling the advantageous effect wherein the wall surface flow

from the entire circumference of the inlet 112a is made to flow along the bell mouth 112.
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if the angle 0 is nade greater than 90, then the space
that largely does not contribute as the negative
pressure space only increases, thus decreasing the
contribution to the 20 inprovenent of the function
t hat suppresses the breaking away of the wall surface
flow, further, die cutting is also difficult when
form ng such a bell nmouth 112 fromresin, and the
like. Thus, in this nulti blade fan 110, setting the
ahghdditborh ensige thet ihausing 11dc e tuhaing fibwewhetsin thesgasgadown out to
12c. and. t he recessed rt.112d t an riate
the oligE G etaTe ol daBTRlRt 63 Fantes DrUBine apAdGYbetween
the bélnﬁlopfﬂeﬁ? 2y ﬁ%«?%éla@ £30R the S| @ﬁ%@drp%&i%ecaﬁ& iitbnce
the Tormtion of recessed part as an

againad eeirmege oincurafcrettial sidercf Imeiinhpellleedw (thg arrtow‘bunlnahe €igure) can
inthe flowin the vicinity of the inlet 112a.
flow raergi &mwhlvﬁﬂwaf%theg BREY Gy&H qu@!zwahssd%ﬁhhheampwlardﬂ Adigcause

the relfsqdthart 1124 K OHACE L8 pellFociin "2 Sand REGHBETHD piirace of the

recesS&d bafa1b4 o thé Erﬁﬁ%ﬂeﬁ‘%@@deﬁ?ﬁﬁ ERAE BHa® rtﬂ@w%falé he side
inlet 112a is made to flow along the bell nouth 112.

plate 132. Therellditwrbalence rirs thiewalhsurfamesiavgislretiyced durbulencadn the

Cflow, ., erein the asbo ut t t he ter .
t“m'”Siwava'YE? él%?étycﬂr} “E'% é'dPrP;B%t 19 ¥ %&Qs@%é) H]’ﬁ 'Eﬁjfg‘?lci“ﬁ@d by

uth 112 and the side
turbul@ﬁé{’ﬁg@ggﬁmkﬂﬁnﬁﬁ}x{eg?ﬁlgr?%g% el'ﬁgn and is taken in once
aaantlmemibré hisedatiBe ithe end paitt oheahé irfpelfdrda 3@ide dfethe curved part
npel | er 113 (the arrow Y1 in the figure) can 5 fl ow

112b ﬁbfﬂ thesemsbpant pnitoinef ke &ldﬁw@frtheﬁdﬂm'ﬁtﬂ argl arganged s that

they dvBiab R Arpcfiohiod e K rchmerk fiSSaS b 86 e Bt Tz, botn
the lei sliftgce fIGF K3 2R tﬁé‘fdrn%%ﬂv@ﬂ é%lﬁflbW{Heeéxéﬂd?re%ﬁ&?of the

has a shape that follows al ong e sid I ate
impellEndd 2 bgwardithé mhain piate 131 Bienahd tlwwiaﬂcsarfﬁt@ﬂow% and the
reduced, turbulence_in .the turni ngaf oW i n

turning;flomaY + § egge smeokiyd hBTSQUetU!’LtS-Qe"“se indhe ey, duéhf& ”E'% gerging of
the wQI?#&rg% Y reg %gjtﬁiejdf{lﬁg floWCP, fs%[é@?eotul&%ﬁ Her gkl%\ﬂtgc‘?r&%the

UCE ur r nor e, because ‘e én

nmsetohasdadfb? meemeilgluﬁg of e wdll slitaceUTove X, BAd the fuldiRg madf Y.he
@&”t on Inlet 112a side of the side plate 132
a

R%‘HW%LEMMP&-EIW overlap at a p05|t| on on

cir renti of the

iR FOMTL NG ATAE(A0Ra e e??@wﬂ%eamsw@"v%n i eroliiing

ﬁﬁéhtfvlréé'vfdrfa chl ' determfihé R6W/{RE kS of @@ééé%! ar $12d of
exper e rlrjaﬁd pl at er 1@1 s‘lch p ghtﬁe surfa%e °
the bdll maoutll12nid thd mu[ti bladerign fl 1 ®of th]a presge esnmmdlﬂmleylt affects noise

Thereby, turbul ence in the_flow due to the merg
performance and ventilation performance. Therein, a multi blade fan 210 comprlsmg an
impeller 213 the same as the impeller 113 and a bell mouth 212 without a recessed part
112d was prepared, as shown in FIG. 7, as a multi biade fan for comparing performance
with the multi blade fan 110 of the present embodiment. In addition, with regard to the
size of the impeller used in the experiment, the outer diameter of the impeller was 260

mm, and the width of the impeller was 70 mm, for both the impeller 113 and the impeller

. 213
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the wall surface flow X1 and the turning flow Y1 is

al so reduced, thereby reducing the noise caused by

the nerging of the wall surface flow X1 and the

turning flow Y1. (3) EXPERI MENTAL EXAMPLE 20 To
confirmthe advantageous effects of the present

invention, the follow ng experinment was conducted to
deternmi ne how t he presence of the recessed part 11 2d

of the bell mouth 112 in the nulti blade fan 110 of

t e pesudisrshowiio &l Gehwers oletair@dnmoslemewm rthe.gee flawdate and

vl S AR, GE 5010 i, o B s
dashdd g fn@fca@elﬁﬁeaéi@eﬁm*éﬁ di d 6ﬂhé%IWb§éb%Lf%a&@1 QGfﬁg@%gfjwithout

part 25 112d prepare shown 1 n
the rema‘ssed mmdetheaiellfmmuthpfmaemgname‘ mmpammm wndi thet iﬂetted
mul ti bl ade fan 110 of the present enbodi
squarsa @ndiseid ling indigate Hﬁjem?rwtalsdaz@ opther rnéltn trl«w fa@rﬂ 0 of the

reselE B FARES R, 4 501 BBl

WABCOHai the fedufts bf tﬁeeexp"mmhérﬂrthé lfé:s%rxﬁhmé]erltﬁ@ﬁidttemade fan

213. -15 The results shown in FIG 8 were obtained
110 Oﬁﬁ@mrﬁe@rﬁmb@lmam was approximaiely tidd loweri than e oeliti liade fan

th ti bl ade and 21 Therein,. the
210 05 KarlofiaaBrs ChrBatsa. UadhbE 39 Ho0s dow AR coRaitiont e.g:, a gas

flow rﬁféqzﬁw r‘i‘i@/‘ﬁﬁlﬁe s‘%gtegregﬁl dé BtafRddl éveﬁlv@iﬂﬁﬁh@ﬂgﬁ%ﬂ?&?g@%&hﬁtions),

ssed part of

thus deendrstrating supenigratoissoperfanthnch A brplbipdd absgeahiss aslight to
solid line indicate the experinental data of the multi

be caysegyby fhenredyetiasy intudbulginceda the Bowdytheevieinitnahibeyniehdue to the

provisjelfef FE TEFETCR Ml B 10 BRY P ot 6 vl e for the
M dddifdridse fcﬁéhonlai—@péhfd S éﬂ“é}tur@!épﬂ#ﬂ idBRficalgas ﬂow rate

approxi mately 1 dB [ower than the nulti blade fan
condifiens was fessfanibe nowtiradesfan, 110ndgx, witen thargasdhos fate)was 7

mmip ol oGl SPRETE B o ton Mk olpdgda” 1 and B8 min for
the mﬁfﬂrlgééé 10 @Bl{ﬁe gﬁ Eﬁ@WaQ%b’P&HR@d {a\%n[ ﬁt‘?de?eother gas flow

or mance. above

rate cbﬁdlﬂﬂn@edohyeqdeﬁﬂy leﬁé Bﬁ@wh thatuhé h'icﬁdjlccﬁl\ﬁerhddﬂl@dftb @btain the
inthe vicinity of the inlet due to the rovi si on of
same ggs flowcraie was ﬂ@ﬁtfor thetmultiddade fasut 10 havingidhei recessedtpast in the

ol P e 5 e Sl < B ek S e e

moutt tiRskedéAbndtfedling@hst the WAAH bidte @ASI1D! 0% Kad Sup&pr Centilation
performance. |

Based on the above, improved noise performance and ventilation performance
can be achieved if the bell mouth 112 is provided with a recessed part 112d, as in the
multi blade fan 110 of the present embodiment.

(4) MODIFIED EXAMPLE

In the multi blade fan 110 of the present embodiment, it is also acceptable to cut
out at least the blade 133 front part in the rotational direction of each interblade part 134

positioned between each of the plurality of blades 133 of the main plate 131 of the
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nB8lmn, the rotational speed was 754 mn-1 for the
mul ti bl ade fan 110 and 783 mn-' for the nmulti bl ade
fan 210 (and the sane result was obtai ned even under
other gas flow rate conditions). Consequently, it was
shown that the notor drive needed to obtain the sane
gas flowrate was less for the nulti blade fan 110
having the recessed part in the 20 bell nouth conpared
. wth the multi bl ade fan 210 wi thout the recessed part
impeljes 11 Beapehawn iRfUEGh 9. t hus denpnstrating that the mul ti

TN e T ——
131 aRa1the® haﬁ’fﬂﬁg 1?’{1@1%@]1 {HeahicPblale bhrs moﬁ'&rg%ﬂ?ﬁ pgssible to take

achi eved | mouth 112 1s provi
sufficieat edwedagmoftthé 1dtimersf the spaee o thendusingttide fan 110
of tfl)e present enbodi nent. (4) MODI FI ED EXAMPLE I n the
Secopd, FMboginelt fan 110 of the present enbodinent, it is

a : .
FPRRIAEER 0 ol il Al E8lag FEsdp i it biace fon
110 of theefirbl @flBodieht prAenRaht brediaty BRbYBEMeTRINoPgad that flows into
~plurality. of blades 133 of the main plate 131 of the
the m& 11 2p alongtha bell mauitly Ab2the et serfage flowdrtbby redusinghiovbulence
FLG 10 e en t

. [ .gas.also flows in t ap, | bet .h

in thefiw, ngivayer, inaithn i eoRreTergbie 14 Fes gFp e i he flow
' r . sible to take

creat%d“u\%uﬁ ?@?@tﬁalgg%g%%fgém &@?ﬁ%&ﬁ%ﬁﬁéﬁgﬁ ag} ﬁ%’e space of the
haosardipglylih. a huBebladd famBo0iofrtiet prEsemi ehibodineat, Reptlrality of
nputh 112 with the recessed part 112d in the mnulti

protrugingorarsa3l 2e1are ppvided i thetonageling perlion peiwaan & cuved part

125 B ASLBBRA CLADS BB N 50 b Y4, B e
flow of krié/%eéﬁtﬁpdrﬁgm,f&] SHERHIhENGE11.I The fBFFO\gﬂn@Véxeri’rYﬂh@rmulti

in addition, it is also preferable to reduce
bladetfam Bl0 of the prasentembalimeat, usiwt tbe drwingshe wal |

s e L A T
PHS Bl RO LIRS 428 1B 0B B

FIG. 12) otthesaelti hiedd fadl2id adcordiag bitd sedondtdmbadient, @ndtNe. 12
. downstream side of the flow of the recessed part
depictg mpfan yiews abife mutiplade fan 3tthe f ol | owi ng expl ai ns t he

n?'}lné jsame as the multi blade fan 110 of the first embodiment, the multi blade fan
310 comprises an impeller 313, a housing 311 that houses the impeller 313, a motor
314 for rotating the impeller 313, and the like. Further, the axis O-O in FIG. 11 and FIG.
12 is the rotational axis line of the impeller 313 and the motor 314.

The same as the impeller 113 of the first embodiment, one end of [each of] the
numerous blades 333 (only some of the numerous blades 333 are illustrated in FIG. 12)
of the impeller 313 is fixed to the outer circumferential edge of a discoidal main plate
331, and the other end of [each of] those blades 333 is connected by an annular side
plate 332.

The same as the housing 111 of the first embodiment, the housing 311 is a scroll
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15 bl ade fan 310 of the present enbodi ment, using the
drawi ngs. (1) CONSTI TUTI ON OF THE MULTI BLADE FAN FI G
11 depicts a side view (specifically, a cross
sectional view taken along AA-Ain FIG 12) of the
mul ti bl ade fan 310 accordi ng the second enbodi nent,
and FIG 12 depicts a plan view of the nulti bl ade
fan 310. 20 The same as the nmulti blade fan 110 of the
first enbodinment, the nulti blade fan 310 conpri ses
shapethbdnipedyl feom 3EBan petspestivey 2Bt conimiseb anspenirge311a and a gas
i Eller 313, a notor 314 for rotating the inpeller
oumﬁéqg,'and the like. Further, the axis 0-0 in FIG 11

a [ - :
" The P oo b0Y AR 1125} MRty EqhRodti 2 oeffoun 512 &
arrangemed) tret ltbbﬂersfthé Im@ehingSiﬁerdﬁm& heuding 81e amcbrplfnle[te&agb is

the 25 nunerous bl ades 333 ﬁonle/ sone of th
formedd eguior grisknasthe3alebgas 19 thesmpatierd %The@ﬂemﬁa @farranged

3 nf
so tha dpppSs, ] wdg Pt 3na oF et Boee s 343 Ty, i R efpent
emboBimérftamhB Ué‘il]méﬁtﬁ%q 2m%d§§h§p%3dlﬁéreﬁ9ﬁ8ﬁ%§ﬁome%ll mouth 112 of
annul ar side plate 332. The sane as the housing 111

the makti blade fanr 0 afrtbe firstembodirhenthand compBgds the piusatltyod)ﬂ protruding

, ed box body from a per.spectij ve,
-~ parts égﬁ‘pm gl %tO&B%ﬁ??ﬁfsgq,@artaﬁ@dasea@ﬂc%m ﬂh@tpllsrﬂtytpf Prpteuding

parts gﬁ?a@arﬁﬂﬁg?ghlthﬁbﬁ%cﬁﬁé (5)% hﬁetwleéﬂhee&‘?rgg& ?Bﬁﬂtm 28 and the

arrang t covers

recesS@Epan g12d and afd alidredepseetipditin tnélrciimferdrgial ditddionof the

5 forned therein for guiding the inlet gas to the
inlet 31%ea$ shovw B Fith d1iandetl G312 andsargformesbso ﬂ’!ﬂi tlnewmroltmde from

the coFfBRE Rerian Beftvedtupicutinn Pt Ao PR e recRsSLpart 3124

O A e e e

312e aldmdlaﬂg Atranged so dngrtheyesppdee theuveedssey paft mmtanmlmg
12e in addition to the recessed part

prowf%ﬁ@mn%mq iplet 8fiéa anly spme,ot dhe plugalityaf IPF@"PG'WS&‘?&"@ 312e are

ranged in the connecting portion between
i"us“% é‘?%ﬁ[(\ﬁjég ‘part 312b and the recessed part 312d and

arlee ﬁiltbﬂﬁ@cbﬁmﬂﬁ@m aétail thd sirlidieredh ftﬁém‘bl?f@fbﬂ”th'ré recessed part
direction of the inlet 312a, as shown in FIG 11 and

312d ¢f e befl meuth 3&2@fffhﬂ madti Blede fian 31 Biaysing BIG. Ude Fﬂrtbaﬁ, FIG. 13is
an enltg cf ﬁgﬁ%ﬁ?@s’bﬁ B! tg:x:{%n So?szgpe \(/:“ur;in}tglr1 of th %rr\éggss%% par? &‘Ffd of the bell
mouth 312 of the multi blade fan 310. |
Further, the same as for the bell mouth 112 of the first embodiment, if we let the
connecting portion between the curved part 312b and the recessed part 312d (in detail,
the surface of this portion on the side opposite‘ the impelier 313) be point B', the portion

of the recessed part 312d that is most recessed on the impeller 313 side (in detail, the

surface of this portion on the side opposite the impeller 313} be point C', and the
connecting portion between a flat part 312c and the recessed part 312d (in detail, the
surface of this portion on the side opposite the impeller 313) be point D', then the point

-C' is positioned on the impeller 313 side of the point B' and the point D"
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toward the side opposite the inpeller 313. In

addition, the plurality of protruding parts 15 312e

are radially arranged so that they oppose the recessed

part 312d annularly provided around the inlet 312a

(only sonme of the plurality of protruding parts 312e

are illustrated in FIG 12). The foll ow ng expl ai ns

in detail the structure in the vicinity of the

recessed part 312d of the bell nmouth 312 of the nulti

blra@d;itt!cuh nBtt@ presemtgpnﬁbatdnmemetheaamawas therfiret erbBoilisnere,Ghe
FIG 11, icts th

ratio Ghng fRog §\§/’|€g¥¥&’r°€af@f§ba>8? ife0-Bapitie Rata b Wi reapett to the

o Y By, 8 AR S 4o

to 0.8candiesbithan pati on bet ween the curved part 312b and
the recessed part 312d (in detail, the surface of
ditian, inthegiesent ambrdimepbhesamenas thﬁa@ﬁt embgdig)ertea plane

o5 A RO B SRSl st
the rofiftionkl axié IGe RO BAG & PosifidHed |ﬁ%rr§lbﬁ’é‘ldérﬁtlb51% ifihe?'gurfa\ce of the
opposite the inpeller 313) be point ,

flat parbatiecon thga gide bppmsneethmpekrmst Cpaseqﬁtﬁky madlomhcef the gas
recess r 312dg)(, detail, the &urface of th

when g355ia 4maho e F LY BpsS BeeRs sk AAd dhe weljsugacs flow) is

such ﬁ’l%t Rlaobk ngﬁ@&brﬁdéﬁgﬁﬁ’lbﬁe 00 nl s _positioned on the

npel l"er t B and the point U -18

I in aa:matidn imthel greédret epissimeneiieameeas il firet SmbBdiatent the
first errbodlrrent the ratio of the length cpr from
angle@hformedzat thamapink i by fhenrlane formedanetheciide oppositerthe impeller

t to th pR f .th
313 b} RN rerbinGnS Yalbart Bp¢ o 8 hod e PRinliio i he
presefiflifbodirierl e phifé hesanid & lane319) ditin e tRtending
from tbalpoihit & it theopgihibld'as g%aﬂ'elf tbnanéiﬂ)" Iayld\lress:bhahIQﬂ"l i nki ng
B' and the i S substantia

t Elte%@@ltﬂrﬁl;thq SHITaRoN tbeampeHerl 313gide of fe esess%eart 312d of the

bell n‘@ﬁﬁi 51?{])%9’%@3@ t%?.ﬂ:ﬂ‘abg Btrég ndﬁlfbefortﬁaﬁb'%tg%%ﬁ il g&@?B' and

the pdﬁﬁt@?ﬁa@ﬁ@hﬁpe e fHllows @If:ng |fh9e Siedpe oftRB smamsz the same
through the vicinity of the recessed part 312d (the

as theygst er@bamawtflnamer\gorﬂe, l@\ufﬂﬁmngameureceﬂsed aot 3 skiortee bell
moutr 2 thESbapd el Sl ot e e BB s BRSEATT e SdFmouts

312 the point D by the plane forrred on the SI de opp05|te
the inpeller
Furthermore, the same as the first embodiment, the end part on the impeller 313

side of the curved part 312b of the bell mouth 312 is arranged on the inner
circumferential side in the radial direction of the end part on the inlet 312a side of the
side plate 332, and is arranged so that it overlaps the end part on the inlet 312a side of
the side plate 332 in the rotational axis line O-O direction.

The portion of each protruding part 312e that protrudes most on the side
opposite the impeller 313 (the point G") is positioned more on the side opposite the

impeller 313 than the point D'. In addition, the protruding part 312e is provided so that it
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313 by virtually extending the flat part 312c to the
inner circunferential side (in the present

enbodi mrent, the plane the same as the plane 315) and
the plane extending 15 fromthe point C to the point
D is greater than 60 and | ess than 900. In addition,
the surface on the inpeller 313 side of the recessed
part 312d of the bell nmouth 312 (particularly the
surface corresponding to that between the point B and

smoothejabts e agryechpart 312handtherecesssd mm!s%ﬂtbng t he shape
d | ate 33
e FBBSTRAE. thB,s3gieas Tipdiracem By sy ’HE}’% sl bade Gani310 of the

t
prese@%%%gﬁéﬁg?dgﬁgbt e si ‘ggg}%tg??%ég I'S or W@Q%U%ﬁg eI I
decreases I3 [inSifsd oflykd ther partien whbee hemrecessediparf 3121 is prowded and

enbodi ment, the end part on the |Qr:gel | er 313 side of
the pQrHen &\{Jheo%tiwep\mlwmspéﬂw%fppacaénﬁde therbersing 331 decrapsemigdberefore

circunferential side in the radial
asswgﬁqréggqugﬁn%f the end part on the inlet 312a side of
t (29 GRERATONIGH ¢HE&@ULﬂ@LA§E$Awnged so that it
overlaps the end part on the inlet 312a side of the

sihgefofibwing e3phainstheruperation ofdhelmuitibtadei fas 300pusing FIG. 11, FIG.
12, a5 o Pttt Fio e 1S an @i gsauvopid 12, Sibormlpar ing wall
suﬁa@é]fﬁ)()\g %Fg tf{ﬂ%{d?ﬁlngg%r\) in tﬁ%ilgfr{[tﬂ @h%}gc%ggérﬂ b%‘? 3?28’ Bt the bell

moutfaﬂmtl on, the protruding part 312e is provi ded so that
it -19 sm)othly 50| ns the curved part 312b and the

r Béhasmelti blade fan 310 iseneratedhyrdrivinghibesaater 3341 then the iepeller

313 Rk imyfle WGHCRA HraPiR g T 2 pRlyriatiest B Fddusing
311. ﬁrféeeﬁsp Wf Iorlgqemdeéisss 8AHRSmipRIIdd m Rered3bYhd Br déssﬁrea%f pnd

porti'on where the recessed part 312d 1s provi
blow éuttthe gps fioimothevdpaice anttbe rolen cecarhfdrbntia [SﬂiEtOl theisdacd be the

1] decreases is therefore
outer 5&5%11%9@' azf 8 ed@w@er@ﬂiemtetm@wn@m@épwwme inner

CIrcu@@Lé@%Q@e%m@%IﬁeE§1?%ﬁ'@‘aﬁdl gt A QBEI @ilt&%ggé BfSvn out to

the outeir ttli‘wlmfeiiirﬁa[ dide io$ trrineller Qﬁdtdﬂh@%t@r&t B116. Nalnel@nfe same
expl ains the wall 10 surface flow and the turning flow

as the muttmiaw éami 1G,ofdhe firel emhnstiment, Sag multibladefan BE0 takes gas in
from the rotat_lona% axis O-O direction, as shown by the arrow W- depicted in FIG. 11 and

FIG. 12, and blows the gas out from the outlet 311b.
Further, the wall surface flow and the turning flow of the gas in the vicinity of the
inlet 312a and the bell mouth 312 are as shown in FIG. 11 and FIG. 14.

The same as in the first embodiment, when the wall surface flow (the arrow X; in
the figure) passes through the vicinity of the recessed part 312d, it flows along the bell
mouth 312 without breaking away because it flows so that it is drawn into a space S;
formed by the provision of the recessed part 312d.

Next, a portion of the wall surface flow X; that passed through the vicinity of the

recessed part 312d (the arrow Zz in the figure) flows along the protruding parts 312e,
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If the nulti blade fan 310 is operated by driving the
nmotor 314, then the inpeller 313 rotates oriented in
‘the rotational direction Rof FIG 12 with respect to
the housing 311. Thereby, all of the bl ades 333 of
the inpeller 313 increase the pressure of and 15 bl ow
out the gas fromthe space on the inner
circunferential side to the space on the outer
circunferential side, take gas fromthe inlet 312a
and thentemnaindersfsmescasis aleng therauirved part G2l betwden protradingfparts 312e.
the i eIIer

Fuﬂh%nnm 69 a&zﬁ%ﬁtefloi‘%f%ﬁﬁé'ﬁ%hﬁrgﬁmtnaﬁs%%é%&%@erges
w3 TR VR B i VR s

coincides w:thklhadiae baflod bﬂtheaham firave (the a?w V\arin FIG 11) that flows into
rotati onal axis 0-0 ection, as shown by the arrow :

the 'nkﬁi 381%?) alongdhe rotatienal ﬂ'SdWG O+ dHowever Ahe gas &Aéhatrf@w;a@ong

e iy PR il 3w, PO oy M B 32 fowing

along Qlﬁe hﬁrudﬁr? sdrts3d2R, and flohe ifelthe rméltjﬂiélﬂaﬂ{e@y e AHRWEte of

and FIG 14. The sane as in the first
the g@%ddiah&vws alnng he hervadlplarts’iﬁrzoas éess| than (eheasarwisevethe

protrup g RIS (25 4O AP 1oL 55 Budbed ey bAUIMSGH anchtgsensn the
flow die o044 W?Eﬁﬁé‘mﬁé@‘*@% P?é‘?’@% o AnRRled t (7

r ossver u@aatlseﬁthécborﬁﬂ@'tls pasifionéd mr@bntﬂh@srd@dpposﬁe the
surface fl ow X2 that passed through the vicinit

of
mpellend3 fasebsqeiya e oRaiqn plethg WalpLZERCE fowtke maéme@)to flow

o R 309 3 AP 51355 Bl 6 3%l i

o the?@éffﬁﬁﬁb?{aﬁéewﬁé B@eparts 312e. Furthernore, the gas
2 that tlows along the protruding parts 312e snoothly

nEnereby, viitheraededing furbweige i ihlaom!l surfaceflobuXeimctbe vicinity of
the inBF3 T4 Rpbifs M GntageouR s RcE QyPR4GIRG e rsiba/nd improving the
ventiieﬁloﬁ ar%eﬂﬁ %H@é tme %ﬁ‘le z%,[ %e fE%tté}ﬁbbélh}%hté%aaaI%QH%% %QS

axis [ wever

reducf cbrmmacﬁée)ﬁ@e t&meoﬂér\gﬁ@ Bfthe rdin blomr\g%ﬁdvthé Wali RarfaBe flow Xy,
flow W that merged with the gas Z2 flowing along the

and apjmpioyamest fethe yeptilaion gadorma@nes. i nto the inl et 312a.
te of the gas Z1 that flows al ong
?@MQP@%BWQE b is less than the case wherein the
Phdhé Hﬂ]ltﬂglaﬂérféﬁ 3%%@ fH¥ SreBaht érﬁb&ﬁﬁ’we find gahﬁeasfthﬁf’rﬁ'st
nmbodi nent, and turb encelntelo ue to the

embodlmagrt nglsmlsdwamdwtatﬁe to Chtowt &R least thertsladei 883 frent part in the

m tigated.
rotationa} di?ection of each interblade part 334 positioned between each of the plurality
of blades 333 of the main plate 331 of the impeller 313, as shown in FIG. 9.

Thereby, as shown in FIG. 10, gas also flows in the gap I' between the main plate
331 and the housing 311 through the interblade parts 334. Thereby, it is possible to take
sufficient advantage of the volume of the space of the housing 311.
Third Embodiment

Although the multi blade fan 110 of the first embodiment uses as the side plate
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Mor eover, because the point G is positioned nore on
the side opposite the inpeller 313 than the point D,
the portion of the wall surface flow X2 that tries to
flow into the inlet 312a along the flat part 312c of
the bell nmouth 312 can be reliably guided to the
protruding parts 312e side. 15 Thereby, further
reduci ng turbulence in the wall surface flow X2 in the
vicinity of the inlet 312a enabl es the advant ageous

an angfilaeside piaterléadnd:['rmgdtthwamtﬁhe@@mbposﬁecbhe mgin plate 131 (namely,

ven erforman sane as, the first
the SigEGLIIEIEIEE 1148 @ISHSRb e BheR ProGRYig GRITIRS QUlSte due
c:rcuréfljérl'%tg;%é é%%?ﬁnérr%cgﬁiﬂ?reﬁr;%’lv"éd%h?%lﬁ Pﬁad%h 410 (refer to
FIG. 1&311¢ alsatacosptalsief esmprsieg aaGmpallerMD thaRzde&\Makplatbr32
the nulti blade fan 310 of the present enbodinent, the
shapeghiie S@@& #rethe side plateB3 of thengonventienal grkamplecefdhe amylt blade fan
10(rq5‘ & I t at least the blade 333 front part in the
Gt'8t gn I direction of each interblade part 334
pS%éélfi(%llZQhQ?ﬁdiﬁ%[ho%ﬂﬁh 40 grivgipaliy E:@ilthé!es 8h uﬁbéﬂ#ﬁlm shaped
333 of the main plate 331 of the 1
the sa;he\ara thmlnﬁpdﬁer 93 oﬂmer:mwebyonaisexahmmoﬁ the iﬁmﬂtl blaﬁie fgaSlO and
flows in the main plate

a be"amuth ﬁé%&aa%awesq@@ HPcS'EF@ Iael! H@utmm gl taaénwamd%f@a 110 in

the ﬂ@&@ﬁ!}a nhrig%gpﬁlﬁﬁémsggsgtgge éghﬁwhcﬁﬁg r{%ﬂ F&gﬁ%ﬁ@nﬁ%ﬁ?&ment

the hdusimrld negta fréinohded Bk Badyt whén el mni AQIai péRpective, and

first enbodi nent uses as the side plate -21 an annul ar
compgsefeapppering 3214 aod iargas awieaAdTh. rFeirtbedaozeppesau% thiadell mouth

12 i PhepoB B Sput ey e Vo el P lige Bt bio o e st
emboBiiéi/Th BORBHSE] o (g 4124 Q%uh@&eﬁarﬂﬁﬁ“ﬁu‘é&@%é)oeé%ﬂ 412d that

edge, an 410 (refer to
is anmilaﬂy fannerpsaltﬂai it sLorqunds |thmg|met 41@peanca flal Bart Ma2c.userein, the

side plate 432 5 shaped the sane as the side plate
same@@ the peixds Bofrv @rﬂﬂdoﬁhﬁlpf%'i&aﬁ’pﬁ %f ’BP firsemiadimept, é@ﬁeC?'?ﬂ?Cﬂng

ol e U Mg 4P g, e

portioh b8 tcrRessed et 41BEtHaR s &%s@fecbb@d?@ﬂtf@’ﬁﬂp{é'ﬂé} 413 side is a
exanple of the multi blade fan 10, and a bell nouth

point @1,2he isapretting gostorebetweeh dhéy Hal parbéit2c andthefreceesenpart 412d

isa pglln? Bﬁ afn%%% %Panlenformed by virtually linking the point B" and the point D" is a

plane 415.

Even in this case, the same as the multi blade fan 110 of the first embodiment,
because the provision of the recessed part 412d can change a space S; to negative
pressure, turbulence in the flow in the vicinity of the inlet 412a is reduced, thus enabling
a reduction in the noise and an improvement in the ventilation performance.

In addition, although not illustrated, it is also acceptable in the bell mouth 412 of
the above multi blade fan 410 to provide protruding parts the same as the protruding
parts 312e of the bell mouth 312 of the second embodiment to further reduce noise and

improve the ventilation performance. in addition, although not illustrated, the same as in
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10 the first enbodinent. In addition, the sane as the
housing 111 of the first enbodi nent, the housing 411
is a scroll shaped box body when viewed froma plan
perspective, and conprises an opening 411 a and a gas
outl et 411 b. Furthernore, because the bell nmouth 412
i s shaped the sane as the bell nouth 112 of the nulti
bl ade fan 110 of the first enbodinment, it conprises
an inlet 412a, a curved part 412b, a recessed part

the firstl Srh bbtiimani &nd shaaseedndrémpbédiment] itdse atsoaacceptable toocuideit at

nd a.fl

least inghlada En@%&nﬁﬁg refatiendl @iéﬁﬁén ﬁfg{qhaiﬁgr@{egé geppgitioned
et S B 5 Bhi, b pA0025 b B latd 4 B AR 1o

thus Baking litﬁposmbté icotake kufiibient adestage pkthe vblite bhthe dpaice of the
nost recessed on the inpeller 413 side is a point C',
housingditonnecting portion between the flat part 412c and
cessed part 412d 20 is a point D', and the pl ane
Otherf%-ln @ % irtuaIIy i nking the point B and t he point
D'Théa Bbéve Qkﬁﬁiﬁeé%'ﬁnbcﬁwﬁ@nt‘srbfttﬁé ?re%éﬁﬁnvéﬁtﬁ)nslﬁ’d%d% fhae
multi blade fan 110 of the first enbodi nent because
drawitge hut the spenificofonstiitior éenstdimijpest o tneﬁalem:)dnﬂmﬂgearw :t is
ce S3 to negative ressure, turbulence in th

under,sﬁaopﬁlgatv\(agqaﬁpw apd maglifiGatipas meyhe effectediyitheut c{qp@gtlng from the
spirit gngggg\,};bg ﬁe%\fe% ygtion in the noise and an

€ ventilation performance. In
aadr &xaMple adltHiRigl th&@ abovdrhériidnatiethbddimiAtsaddot the present
acceptable in the bell nouth 412 of the above nmulti

inventipraifiea fmuiti klade fan pemprisieg gnompetieravig ioswaWemgfami klades, the

r.ot rudi 12e of. the t
presenh EvER{i & Mok BB tisretts 3R i opSy B io SR Be Pigeent invention
i [
to a ceffPNE rfhat Bk 1 7had rofPthe 2OERARR axldUREh, #in a radialfan
a turberfandamethe likedand blosadhadaes mabih ardinéctiontthatintdrsects the
acceptable to cut out at |east the blade front part
rotatignal @Kig. r ot ati onal direction of each interbl ade part

en [each of] the plurality of Dbl ades
Indusﬁ'%%i:ég@gﬁﬂ%pgﬁggﬁﬁte 431 of the inpeller 413, thus
Mk 08e bf tHRQFEEEMtSnTchtionleMablésithe pRivenadly anfirBgefte IMBe flow
vol une of the space of the 5 housing 411. O her

in themsidinit efdhe inlathp aatanidfugalfiaaithaidakesiodiassms the ratational axis

directBenc Hawt §He09s et B o ?qﬁaﬂ%awdf@ CF%%@r{eééona' axis.

enbodi nent.s, and it is
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understood that variations and nodifications may be
effected w thout departing fromthe 10 spirit and
scope of the invention. For exanple, although the
abovenenti oned enbodi ments adopt the present

invention in a multi blade fan conprising an inpeller
having forward inclined blades, the present invention
is not limted thereto, and it is possible to apply
the present invention to a centrifugal fan that takes
in gas fromthe rotationalClaimiss direction, as in a
radial fan, 15 a turbo fan, and the |ike, and bl ows
the gas out in a direction that intersects the

1.A c%ﬂfrﬁ'ﬁodfé?ﬁrl (1"’}6' 810 'zﬂ%ﬁ%&a& kloshih ﬁhg lfr%fn ?ﬁgﬂahﬁﬁﬁl'a‘?qb di F&tipn and

resernt venti on Feven

blows! the yak@ue i 4 ﬂlréétﬁ)nfthQWnterﬁedtQ me/ﬂo@atiﬂinbyaﬂé (Ok®), icohngtising:
in a centrifugal fan that takes in gas fromthe

r af impelieai(143«i3d 3241 Dithaiootaies abertiheaational gxis; avd i n

cp helrauR Rl e P17 eran iy 70 3738 28 Birapgad go tht

| B opB8sds 4 ﬁnﬁéatétamlrec%séd ?br"t Y e oY 2@041 ) QYR fér’ﬂ% a

gas out in a direction that intersect$ the rotational
ardcess¢dll fggativerpressire gpade (81, iS2p&B) erountisaid Bl facia@lhe
that rotates about the rotational axis; and a bell
ntpeller sigde, and that @ﬂ@ﬁsﬁ%lﬂ@ gastp ﬁP@t'”'(Pﬂ'Q'é, 312a,

412a) arranged so that it opposes said inpeller, and
a recessed part (112d, 312d, 412d) that forns a

2. Thé B6RARRA mqanomoome;saé ﬁecﬁtEQWC(a‘irl\’l S$éher&ip) around
said inlet facing the el I'er side, and that gui des

t saidibell enouh 112 3§a. 41 Z)ﬁ‘rﬁ?@I 4 fiat parig(132¢, TH@ccdh2g)ithaigagtends on

SR srclaternbghds §E¥IHE§%§SEW§ @ 25 5150 e
3 fal gffégﬁan thc?&r&% |Hfé{ cgggth%g%)%loﬁ ?ﬁ@r@ﬁtahé

sald recesse part t he
r egtvad peitr(¢tan, <3|12bn4’52b)|tlna®at@mstdmﬂhel|ﬂlh&rr<3murrﬁerehbal side in
rotational axi and a 15 curved part

L hetadial disctionaar sgid (esaaseshparh oAk he hheallehieentd that forms

S .regtion of said recessed part
%@gmg‘tﬂigg%@ﬂ %2% gﬁ& and that forns said inlet

( rtichL &3, C'4 E2p0f sard fhdebSedpart tHA i fostreceSsad 6 the impeller
sai d recessed part that is nost recessed on the

[ alﬁells pesitioned on the impeller side of a connecting portion (D, D', D") between
said flat part and said recessed part, and is positioned on the impeller side of a

connecting portion (B, B, B") between said curved part and said recessed part.

3. The centrifugal fan (110, 310, 410) as recited in Claim 2, wherein
the ratio of a length (¢r, @r") from the center of the rotational axis (O-O) to the
connecting portion (D, D', D") between said flat part (112¢, 312¢, 412¢) and said
recessed part (112d, 312d, 412d) with respect to an outer radius (¢R, ¢R") of
said impeller, i.e., a length ratio (¢r/@R, @r'/pR'), is greater than or equal to 0.8

and less than 1.4.
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side is positioned on the inpeller side of a
connecting portion (D, D, D') between 20 said flat
part and said recessed part, and is positioned on the
i npel l er side of a connecting portion (B, B, B")
bet ween said curved part and said recessed part. 3.
The centrifugal fan (110, 310, 410) as recited in
Claim?2, wherein the ratio of a Iength ((pr, (pr")
fromthe center of the rotational axis (0-0) to the
4. The Bentofugat fam(d 190310, @l 0f &5 reited Di Cldimt 2voellaimi 3 whesein

SananblerBas) fpriec 8% boiastiaa PaioB, AP A Iokpart an said

o N
([Repedt pai B3 NEREIIE] 915, £16) ekt thel Gle Bpoosite ghg impeller
abyl virl@:&ﬂ éht&ndihg‘lsald fat phrt (Thec, G12er 412t9ab tHerinnéddiftumferential
310, 4102 as recited in daim2 or d ai m 3, wherein an

apige@ngAhe surfaseexteading frome theapartier (AgCp &Y't Plrideraresed part

?@fgdf %ﬁ%d %3% ﬁ\ag ﬁi@bs ﬁ&?%%%iqerg@ 3{5{98@% §d$ kpz{ﬂ% connecting
‘?,qg@bhj b, Do 'YbéMéiJn' Sai® A Ay §é§ti%ééébd RFtis @ﬂéa%@r than

2c) to the inner circunferenti al si de and
t 6@° and leas ¢haax®@ndi ng from the portion (C cC, C) of
said recessed part (112d, 312d, 412d) that is_ nost
recessed on the inpeller side to the connecting

| .
5. The Seitleal i of10, 510 a1BLIERLIRR gy Bhe REl tiarip fhrough
Claiml4) viherdine centrifugal fan (110, 310, 410) as recited

in any one claimof Claim2 through Caim4, wherein

t e piang é11@1$$$ 4 form:i_es:) ori therside oppesite thedopelgsdyividually
the.i npe V|r al l1,0king the nne

AT amestnd PR R L hPebe 3t ARt Rerh gdze, 3120, 4120)
3 r S ) ' w
43%?‘%?%%%&3%@”%%r?%?ﬁ?%‘?“%iﬁt 5y et it 905 87
sheteenrsaiticyraed paft{212b, 312b, 412h3 landaait seedsadpatised

part is, substantially orthogonal to the rotational
awlgstar(t@]imprthggoqq{éo Hinfolationghaxis §8-@B10) as recited

in any one claimof Claim2 through aimb5, wherein

20 said bell mouth (312) further has a plurality of

8. ThPEtFifiantainP@ Dpas Adoited imbhpBae didir of d1gint 2 MBagh Cthim 5,
portion (B') between said curved part (312b) and said
whergiecessed
said bell mouth (312) further has a plurality of protruding parts (312e} arranged in
the connecting portion (B') between said curved part (312b) and said recessed
part (312d) and aligned spaced apart in the circumferential direction of said inlet
(312a), and that protrude outward on the impeller side of the connecting portion

between said curved part and said recessed part.

7. The centrifugal fan (310) as recited in Claim 8, wherein
a portion (G') of said protruding parts (312e) that protrude most on the side
opposite the impeller is positioned more on the side opposite the impeller than a

connecting portion (D') between said flat part (312c) and said recessed part
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part (312d) and aligned spaced apart in the
circunferential direction of said inlet (312a), and
that protrude outward on the inpeller side of the
connecting portion between said curved part and said
recessed part. 25 7. The centrifugal fan (310) as
recited in Caimé6, wherein a portion (G) of said
protrudi ng parts (312e) that protrude nost on the side
opposite the inpeller is positioned nore on the side
of¥d@d).te the inpeller than a connecting portion (D)
between said flat part (312c) and said recessed part
-25 (312d). 8. The centrifugal fan (110, 310, 410) as

o o B 10710, 340, 4 B oA SRRH R T

ClaimahwHeaeiny formed so that it surrounds said inlet
(112a, 312a, 412a). 9. The centrifugal fan (110, 310)
asaid segassadipartdil2d id 2d| 4144) ds aandany formed sgodhalaf aurreunds
8,... er gi sglL g . npeller (113, 313) has a main
p?adijim?{l@iaa"s%%a’ 2:]1%'[‘)' rotates about the rotational
axis (0-0), a plurality of blades (133, 333) annularly
arranged about the rotational axis and whose end

9. Thepeentsfugal fame(1$0,d%1 0) ap oetitesl intamyiameatlaiar ef @adh 1 thiough Claim 8,

to said main plate, and an annular side plate (132,
wherelo) that connects with the end parts on the inl et

1 BT St g S0 S
Siotigtionas ads $020F a pglivality oflbiaues (B8RRI arAuRirfarRhgée about

10. The centrifugal fan éllo, 310) as recited in Claim
otheintational axieapdwhpae endpadaion theasideonnesite theliplst are each
312b), on.the.i |l er side is arrange n t he ,
iRl odid B PRl R B dibuis HE PRI AR 3ot Gpnngpts with
ti AL dn Ble iAd SidsifCaichbialdRi ddRadei3ahgon the

i nl et snegg,r nangllﬁs alrranggI SO t%ﬁ? oOerFaps in the

r iheaduriace lof aaidsedessedtpaoin(1d Bd, 313d) parthe ohpalker didei s a shape
plate on the inlet side. 11. The centrifugal fan (110,
3thgt follews aleng said side Rlateany one claimof Caim1

t hr ough

10. The centrifugal fan (110, 310} as recited in Claim 9, wherein
the end part of said curved part (112b, 312b) on the impeller side is arranged on
the inner circumferential side in the radial direction of the end part of said side
plate (132, 332) on the inlet side, and is arranged so that it overlaps in the

rotational axis direction the end part of said side plate on the inlet side.

11. The centrifugal fan (110, 310, 410) as recited in any one claim of Claim 1 through
Claim 8, further provided with: '
a scrolt shaped housing (111, 311, 411} having an opening (111a, 311a, 411a)
formed so that it opposes said impelier (113, 313, 413), and a gas outlef (111b,
311b, 411b) formed on the outer circumferential side, and that houses said

impeller;
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25 Caim8, further provided with: a scroll shaped
housing (111, 311, 411) having an opening (1l1lla, 311la,
411a) forned so that it opposes said inpeller (113,
313, 413), and a gas outlet (111 b, 311 b, 411 b)
formed on the outer circunferential side, and that
houses said inpeller; -26 wherein, said bell nouth
(112, 312, 412) is provided so that said inlet (112a,
312a, 412a) opposes said opening of said housing. 5
wheregi®, The centrifugal fan (110, 310) as recited in Caim

ﬁﬁ%‘rg t}gﬂ%‘im‘ﬁé ?Hgg%&ﬂ‘g{ﬁ)ﬁ% %\gléyl%ﬁ%w%t §q|% ir?I% &lg l@gs gffa?%ua)
ﬁ%s%émw mnd %E%ﬁ%g%ﬁa' d inpeller (113, 313),

a gas ou ) formed on the outer
C|rcunferent|al side, and that houses said inpeller;
rein, said bell nmouth (112, 312) is provided so
12. Thm a%ntgfaugal fanl (@10,31 D2 &s reaites) indyais 89r CGaimy1 & ferhergprovided
with: sai d housing; and interblade parts (134, 334)
posi ti oned between each of said plurality of bl ades

35 eatcaand (1. 1) i b pgEy e 11 Bt o
dit opposesnsaid irhbeleb I tde 313), and a gas outlet (111b, 311b) formed on the

outer circumferential side, and that houses said impeller;

wherein,
said bell mouth (112, 312) is provided so that said inlet (112a, 312a) opposes
said opening of said housing; and
interblade parts (134, 334) positioned between each of said plurality of blades
(133, 333) of said main plate (131, 331) are cut out at least at the blade front part

in the rotational direction of the blade.
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