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SPECI FI CATI ON BLOWAER AND Al R CONDI TI ONER TECHNI CAL
FI ELD The present invention relates to a fan and an
air conditioner. Mdre particularly, the . 5 present
invention relates to a fan and an air conditioner, in

which a centrifugal fa | .mpel ler and a
scroll casing for housmpg&;‘hﬁbﬁer i s di sposed
inside a unit cBILOWERANDAR CONDITYGKERPOrt that
i i rection crossing an opening direction of
TEg&gng#ﬁEﬁiIéke port formed in the scroll casing, and
I N WHLCHE38 it L0t o, Ehe ol.l casing wi.a the
unit in _gke port. gé‘?%t}ﬁéphon? %‘J}lc%\nz&%r?gm Y A‘l&éé@ﬁd’aﬂﬂulaﬂﬁ the
pregon vevention atlhtes t¢ hdaeaixhue alrandpionwt, Gedhicns caiefidial fan having
an

condjtioners, in which ¢entrifugal fan having )
an "ﬁ%SﬁCFé‘P antFrel casipg &Orc Qysig therimmsller igdispesed ipsifle erunit casing
havitfy 41uBPRIHERE pbrd Mot SpénsUB £ ditdsi b chi.gas s
_ dﬁrgavm into .tﬁe SCrof| Scas%%lg&?)ﬁogg;gosg% Aﬁ?ﬂ%@ dr}gercﬁon of a scroll
intake ppridormed incthsisergl! caSingsaraninentainhlges Bf draws intb ahs s@oll casing via

L - ditiopers,.there is provided a ceiling-hanging

the %Eé&%ﬁ%%ﬂﬂﬁﬁugﬁé’ﬁs.m%uch a ceiling-hanging type air
BACKGROUNBARERI nly includes a unit casing that can be
hun% fromthe ceiling, a centrifugal fan for draw ng
air

opMemioquaBy. ihete kaysi brgnvpravisled fats amd alcecanditionand in which a
: leaw . air .from,a unit _.di,schar .port, . ..
cont g QAP 1001 L O BLL 10 SERRTSE, RO dioposca
insidend adie cpsing, dndrifechich gédis dR@ivh ORfotthe &8 c%ﬁﬁ%t\;i‘%?a 'Whitlintake port
£ di scharge port fornmed at the front thereof. Tn
of the {4 GASME- i n the unit casing, there is di sposed a
par it LN r ofoLRdefrom a plate shaped nember :
_that is | ohg % gflé{sgrg Sdia%lgc }ror‘fog‘?ﬁgo ‘Ef?’s&ﬁ%’@d”i prgvided a
ceilinghengiag type etdonditiohie Suah td béiﬂﬂgﬂ&ﬁ%lﬁg tﬁ'?]é/hi‘il &onlifiRner mainly
. lsd%ace L.nside the unit casing into a fan Chanber at
YR 2Rl casiigethpte e Hemothe wietling: Recentnifogal famiker drawing air
into BRI inifOif: VA8 aNgad; ROEL he.frxont side.
in cormuﬁi%cat on V\/Imt?dﬁg?ﬂe i @pg@‘?h%?%teﬂfoaﬁ 11.:}0;{:‘0&1 mug%ls"harge
port,tapil ¢ heat exchangermenber, there is fornmed a communi cation

hol.g for. co icating.the fan chanmber and the heat
- exc _enlbrgf c@%r W”i”l% i gk, poset ﬁ%ﬂemﬂ@émom thgedof pad the unit
dischafgeciPRREd hidle FRonk ﬁl%ré(ﬁnln:"{ﬁa " éin ﬁﬁq*n%fdaﬁigésthere is disposed a

.includes an inpeller, a sc si ng I ng
partitiohy@ember fogmed drompa platé slaped taeralisr yhatris inggn tahater:d Qirection and

L L N T Y G .

casingiistpasfad chaabert M @We bdck sidLiA" nﬁﬁ\%{ c\sﬁh' - |
di rection of Ft:he uenit (_:Sas‘ilgg(?‘S T el&g,[{:o?lol t%s%{gﬁa%%m and a
heat qx¢apnasE shamberragithe frontaside ipeommirtatomenish the it dixétairge port. To
. ' ' .rQt ar shaft of the imeller, and.a
this fAHEE} LR, BOE 15 34 o FoMituritarion Tl 16 romiaatns the fan
chambgémanidrth@heat exchanger chamber with each other.

The centrifugal fan is disposed inside the fan chamber, and niainly includes an

impeller, a scroll casing for housing the impeller, and a motor for rotatably driving the
impeller. The impeller is, for example, a rotor of a sirocco fan of a double suction type,
which is disposed such that its rotary shaft faces in a lateral direction of the unit casing.
The scroll casing includes a scroll intake port that opens in an axial direction of the rotary
shaft of the impeller, and a scroll discharge port that is formed so as to blow out air in a

directior; crossing the scroll intake port and is disposed so as to. correspond to the
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direction crossing the scroll intake port and is

di sposed so as to correspond to the 1 conmmrunication
hol e of the partition nenber. Wth such an air
conditioner, in many cases, a plurality of inpellers

and .scrol.l .casings are provided in a rowin_an axia
confiunigatioBolg o the %a%{oa!r%}e@h%rf Widsuglhan pinsendigioger, inmany cases, a
lu@tifiesr eiels ' i.de by side in .
plutlQebl MReTs SOl St e TMUAPIR 210l i U hiforion of the
rotagy seaft phéhepimpedleist Yin othdrrpaids cthsy areoften piavdided siBe by side in the

i . oget her. by _one .notor. The heat exchanger,
latefdl ANERIAH o LB ENIiNg 58 SHelbs coh (MBI 0T ARBRGF aie rotatably

- drivess aH togbther ¢ ch® ni3@. or heat the air whose pressure is

raisgd by the centrifugal fan in the fan chanber and

whi e ihsat erohangeswhiakt isf disposefiénside dhid hehit sooharger phamber, is a
i into the.heat .exchanger .ch er,

dovifl PR’ 8L Bt (58 M W PrptyiE it Fhgpe b e ool oo in the fan

chambertani futdet isfthen blgivi dus HHEIMR stANITiSdMBrgel Rt SMBER&H! icBsing into

h the unit ca |ng via the air unit intake port; the air

e heat Gehangss chammbetan  chanber is then drawn into the
scrok [ : : crall..intak rt; and the .

v it SRR Rt Qeitihel 5 AR ok LRSS i AOF drign into the
fan chapalicr en the vait eastrgy vinethiepdie it feike Qort; TRE aiRidFawihildh the fan
h i,S bWéPUt to the outer periphery of the inpeller .
chamber 15, s Arayp dutg, the jserollocastig theoupl the seumllgntake moet; @hd the air is

then & BYCHAMABY infBaHH | ol !
endi sposed so asm%io cg‘{hre ;e)Fs 8??11}5 q?ﬂ g%ﬁ%rgﬂoca&ngr)r]ui%@ér?pﬁjgﬁp{hereOf‘ The

air wWhinheis blowtheutga the eutenperiphiesy of thi émpelidiandiwhobé pRsBY ks raised is
anger

r t.h croll .di schar rt to the heat exc
B S N A,
corredpdiitl tohehe Rfrth@8ER/Yn ARV He gﬁgﬁgﬁeﬁgﬁ?%} S'[‘H'eﬁ,n #eBir blown out

tube of the heat exchanger,
from g sweplb dischamgr qut éuitthé rheat ekehaugirt cletinsteais golkal br heated by

i Nt 0 or exapgpl e, refer to Patent
exché%&%tﬁ?te&? %Pélf: er%%n %ﬁnﬂﬁwnggnglgs aﬁwég"’é @aé}sgqrcﬁgﬁ of the heat
exchdtges ahd Bhddir Badohstyublatly BRI HRGRAR ol i

| NVENTI ON Wt h t%@uabaze-des%gibedﬂggaventlon ﬁ%}}t the room
(for exgmale rderdp Patené Dosimenitlake port is 25 formed on the

bo%ﬁhpﬁoﬂﬂﬁexﬂﬂg casing, and the scroll intake port

opens 1 n the axial direction of the rotary shaft of

t hdapanpse! lLaid-Open Patdne Publdation Nd) 2002 1bgd4y al  direction
i nt ake port

. f it casing. Accordingly, the unit
DIS(ﬁ@%ﬂﬁﬂ éﬁf]é'&EtI HION a direction crossing an
OP &Y ' y . rol, _.intake. port .o .
e e pEELARGI08 BOTAEORY g FoRifHoRE b it ngake port s
formedhen @i bottorh adethpourtit chshg, 0pginthei serélhenidke Qo Sfens inkthe axial

. .crossing the opening direction of the 30 scroll intake
direction St thGatary, gibet HY iHsTier G ofhes mrdnde the latersbireivn of the

‘unit c@%mﬁ.h&cﬁdiﬁéll)', ety Einl e:%Oé'{'fggc{og%i Qt‘fzeﬁ % togieﬂgr?tlé)edi?eg{i{)% 8rossing

_ (here, lower "portion o I'ntake p
an opéripgdireatioptod plsescroll intake port. Accordingly, in the case where the unit casing

has the unit intake port that opens in the direction crossing the opening direction of the

scroll intake port, when comparing the flow resistance of a portion of the scroll intake port

near the unit intake port (here, lower portion of the scroll intake port) to the flow resistance

- of a portion of the scroll intake port far from the unit intake port (here, upper portion of the

scroll intake port), the latter potion has a higher flow resistance; therefore the distribution

of intake air flow (hereinafter referred to as the intake air distribution) becomes
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 intakgpqrto

of a portion of the scroll intake port far fromthe
unit intake port (here, upper portion of the scroll
i ntake port), the latter potion has a higher flow
resi stance; therefore the distribution of intake air
(her.ei naf.ter tefer[ed to as the intake air

flow
“nbaﬂagf‘?du Gt i % Hy i oyae Gistibution isndiffisibtp obtain. SSuehi 4roppbalance of the
1nta[gé S Hfé’fﬁ!ﬂuﬁﬁn 8 Abdd 'E:Cé’fl f.hbt QehRtain no%@ciﬁdaﬂlfeu{}ﬁg!:tﬂ{ﬁc §f the air

i ntake air IStI‘ utron i1s

blOWﬁGﬂEEfQEnmenm se and the reduction of the air
1S an object of the present

bl o p
i nvgn]lsgalr)l %ﬂ%v‘éﬁ?ﬂelmmf%walmpra%the. igtpke s distripution at a
scrofl medkel port liﬁ akRn PRIt ark ﬁllacgrﬂﬁl(ﬁﬁg iRRWIBER a ﬁﬁ@r‘lfu'ggpfa&l having an

in which a centrifugal fan having an | npe
impeligr gpg aéﬁ%ﬁllr@Sm@rthgwn@ﬂm himpehigres Hisposes insidpasmit casing having
t a.unit intake ort
a unl U oBredl osB35 DR YR s NhE o oPHGE GieRton Bha aprol imtake

port iomﬁrdoalt lthe stkélk €asimQ ahd itpfvﬂﬁzﬂ A i BwdGh®lthe @811 '&Qsméeﬁ the unit
in V\:hlﬁch gas is drawn into the scroll casing via

?%Cﬁ%ﬁg of the unit casing. 10 A fan
accgr. f t he prese nven
co n% rflg% ggdgg c t%’ A ﬁ;St a?&%f an anrffe%\enu At Senggg :cﬂé’pnﬁﬁea centrifugal

fan apdratuniif eagimlg. The c¢mnﬁ1gdeﬁan&ﬁclhﬂébﬁid @ipedBflar £ 6dr811lcasing that has a
scrol |l intake port and houses the

t hat
SC“"? B ng Ea‘fﬁﬁg thecizmpetgr. Has vaitiapngihas areitpsiake prrtthat opens
énﬁ{k 8&9&@#”& Q@{:l%‘i’leﬂft&% 8‘#]& eﬁd 8{] I%J:it casing

in a QIB%&%I] bfbsﬁng'aﬁl %}5
a scroll intake port, e unit casing guses
housesthe rcﬁlﬂm&l&al ffam In Iaddmdd; atlmrcuﬁifezanﬁalrpbmiérebﬁﬂkl satoll intake port,
the ?c Flcon ofhthe F’ oCl i nt ake 15 the scroll
SRl (5sEshes gy glfga pRAHPR N s@nehrﬁé*r agfarlﬁa%mﬁé evenly in a
circubnFEieRale | el |
whose out ?r%hgﬁra?ggghdggrtl onﬁgﬁ% P?%Ir%ﬂt e uni ?wa&?t l?ntake port is

fom%iﬂt‘:hltbaf it bitlgesows e Fhet $ide oppiostieipampeller.t o the side

. the elle s.fan t th
CI rcum‘ ‘ﬁf‘ OPFF'HH}A:S‘?HQP&@O&‘?%PF %F%\‘ié’zl pibake poxt, there is
formédh eHeebilged fP@ftIUiﬁwhbﬁa RiHe QHrAQY 1 RPMAASRn] %nﬂlerhe circumferential

surface is formed evenly in the circunfere
directipr ad véese AHtensuEfaceopesion sar fravetheontit uﬁal{mpmt rbutges lat to the

side %&F{e Qﬁ@lﬁgga%rt C%H%ﬁg@%n Wt gso E)’t8£5§ Igitgecirggtg ut cﬁangmg the

nsequen

- volumvd dfithe scrollaagingga thRlitinetHADR sohilkd® oxe’if |vdrmélﬁﬁie"§ﬂrolﬁlntake port

di congltlon that is simlar to one in which the scroll
is disposed pe ap by inclinetoghe yoi datake et sids, ankibieges that ishdrawniin from the

por T 1 e O 0, T 2 e

portion o
it is @nssﬂble ntoakapatt thesimals kit gistiiafionAst ahd 6w intdRe igort while

_ Slb| tolrrprovethelntake air distribution at
mainthigaRo O g

bloilag BereRRanGRiqfdhe eenirifgohitery andeit & fhus possible to

“both 1ﬁip9<Wen[Qe qug%%%f&ﬁ&%?%tg%%# H&?J: %ﬁ{é ceﬁgxdfu al flan and also

hus possi b
theenpmfaur rmnce and reduce noi se of the centr|fugal fan
A fan according tqQ a second

he entire fan. )
as‘gé%l Agerding o s8eAnd asmesnfitempresent avankian de thsy lan mgoording to
the filsf aspect, wherein the bulged portion is formed unevenly such that the bulging

- distance increases from a portion near the unit intake port to a portion far therefrom toward

the side opposite the impeller.
With this fan, the bulged portion is formed unevenly such that the bulging distance

increases from the portion near the unit intake port to the portion far therefrom toward the
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30 the first aspect, wherein the bul ged portionis
formed unevenly such that the bul ging distance
increases froma portion near the unit intake port to

a portion far therefromtoward the side opposite the
ortion is forned

sidd SERPSH Jhes Bt AtOnEFERRI f P Qs Heeroate fesopdiias that i similar
to ohé HWhIG RO s¢rbAMn Pﬁ)ﬂt tbedlkigiskﬁ 5‘5% rgt%thl 1ﬁcﬁr{éeco t]%e unit intake

portion far there t owa pos
port pidel Hera r@aﬁsequep@s!sgble ite elnhamsﬂjebd:fﬁedt ofdipaddng the intake air

diti i,S, Si lar to one in which the scroll
_dlStﬁﬁ{& tgg‘?f“? ‘gtd so as to snoothly incline to

theAUantadcﬁkﬁxlf{to R@Kitd 848t of theBpre&itit lidventibn iSthe £ ding t
Eossn bl e to enhance the %‘ fect eg% |nprlo‘(?|nﬁgntlieel ﬁngccor me o
the Hrst or dhessacond ebraet, avherdia the sabll qanmgHBS,pairthe cEsctmnfe&mtlal portion

o RERRNA AR Bof | BNESF3P58h ihdf 3 5 Bbe SIS liptc: 1

add1asn,eﬂte owte bifivet dfeths Hudbdd ﬁé‘ﬁioﬁglsﬁ%ﬁne@‘b%/tﬁ&nface that imaginary
circ rential portion of the scroll ake port, a

COMWtfrt F phyalgy of ribs abihsirends iy theosidneppssite thsgpwellere t he
f £t .
b o g}égleﬂ% riiail? Otﬁ@?iglg#eﬂ ?Qrtgﬂj{;ig f(gryéegl: atclij:lrg pi\ﬁglllt?z Oﬁ'ﬁ%“; };gal;)z;re provided

at the cimemfeentiad ppi'twnatbﬂ thy sﬁbllnmhﬁe pbritsbeisito Rstfide o thksside opposite
.si d osite npel | 10 Wth this fan, the

the iFirefled CRaRaERITSt Fomsbienip oI AmaRY opmalsrsls o used for
the séfdl c&@ﬁl\g' E’cﬁﬁ% potd {6 caid wHLE ?ﬁ@?ﬁlg%h p?x‘? %1 1§3ﬂ>rﬁ’1f d'ﬁpg solid bulged

scrol | Inta rt so as to pro
portioppélsot i the lvase whetelthe screld rasigg énfdrynediak airdsip @Scﬂdéﬂ ﬁroduct it is

sl SR ORI 1 4 Sl e oo s
to imPRdd BB akRn{MHIBE FihfcdRifudalPBhdfd 21 ROMhE bRfre £ %mﬂa?ed to the

the case where the scroll caS|ng I'S #orne as a resi
case fetreihe pbptgyd@prtmn isiferniesl gs@swiphlate memybeev ent the

for di In addition,
¢ A s SBufioer teZ0 1 A et e prebed gy comprises
a cerﬁﬁﬁigﬁl fenQ) a|unit3dhs Eda%bﬁﬁlohhﬁeﬁﬁéﬂ 8d adtat CRIRAEEITHO centrifugal
the case where t ed portion is formed as a

fan igelydesa o impstier andye wml sesiatthahbes acsooltiimgke port and a scroll

s PRSP T8l AR b ERT t an  oi

intaka portahdtepeneichdirgaion clogimes bpdig@tirectfonf sHihé B&bHIRGKe port,
an inpeller and a scroll casing that has a scroll

and hogsesiibe sepirifagal fan.sThepartitios anember isor member ot disddeshie space

insidd ff%elhﬁfj%als%n-g‘ilﬁ%dtjg Ee oy lfé? hxb?émgmﬁﬂ:'a}lﬁg 'ﬁ&hﬁs %ﬂtgﬁ{&e port and a

heat emchsrsgem ghambepinesmymdiicagdn eathothe tuiet gisstakde pott, AR the partition -

and houses e centrjfugal fan. The partition
mem‘%ﬁ e ‘foémﬁ‘“h’ﬁﬁtb‘é} ﬁ&ﬁ dhatgs foreed sqas &p semmuniegledibetfie chamber

and théhdat GRSk fntier WA %&ﬂ'@@& Al & %@%gerfogﬁa%goh discharge

the unit i ta e port an heat

port. The boateneherzger on disposedtinsiderthe heitsolohager mhdixhberaemdhtthﬂ the air

tio r .has a commu ation hoIe
blowsP i trbindhe BT e Pt PO iHE hra ohANase htaher pasees through
the heeatchangdiandthe el ahRh c%§éﬁu€1ﬁl§hbﬁ%e5ut% YR unit discharge port.

correspond to the scroll di's

- In addition, at a circumferential portion of the scroIl intake port, the scroll casing has a

bulged portmn whose inner surface is formed evenly in a circumferential direction and
whose outer surface portion far from the unit intake port is formed such that it bulges out to

the side opp0s1te the 1mpeller
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port. The heat exchanger is di sposed inside the heat
exchanger chanber such that the air blown out from
the scroll discharge port into the heat exchanger

chanber passes through 30 the heat exchanger and the

air hen. con uen out fromth nit . .
dis %@P ghé poren 18? ’a'tﬁi‘a )(’Pﬁ%a Pogfionprevided at @F @pr@ferennal portion
of hersetdd ihkd PertSs fBhhed Rh@KehaR At innkh SuFideOls Hgbg’enly in the

has a  bul ged portion whose inner surface |s
circupdgrpitial dizgction enchite puter isutfach pertivh dar ﬁnni thwhmﬁantake @ort bulges

f t
R T —
charigmg trepedluae. 0f4tthI:1|BJIlt dtistngial copdRfbnt theN RS simtiRetd Hhcg?ﬂjwhlch the

ﬁ on provided at the circunferential portion
scroflptake partiis fdispaged spawsto inelme iniy @tut:mtahq:amrﬁ side.ionddhe gas that is

dravabid 6 IR aﬁogfllfﬁ? dr ByeRlyn 1&1@{( ortcf entégqrtﬁlier%ort is easily

direction S outer sur
guidedi As antalle ipBriosiiblege Smpaokte the 1i1ﬂaﬁe ﬁirdﬁstﬂﬁlﬁtﬁﬁi 4tetht Reroll intake
.Cons quently it 1S possible to create,

port e B GF g AR e 1 the et Riab P and it is thus
possﬂﬂ@% kidRe ke dnd i gi‘b%afhet Hr D H Cq@pf ?ﬁc@ f the rc% Enl.rlfugal fan
o Re i

I ntake port Is dlsp d so as
and qlge theeenpios 2ir sontbitiomend the gas that is drawn in from

t f f th
BRI RS RIPTAN OPTUTE RGN Gl s 2 result, Tt is
' pOSlﬁF@xleel iDa IsTRI QYR debBBondlBER i A 5&?} 1@(%&%? a%mﬁ% hanging
scro i ntake port while maintaining the air
type p%am @mhaqimenbﬂf 2 fem andrawraif ugmllltldmn acanding to the p:rbswt fi¥ention.
duce se. an rove . the,air. bl ow
e e [ VIRE Adhe Hff%?581ﬂ'35%°fe i deilingghanging BBe (with the

perf mance o

top @nhiugt @hsing QBAOVEDNS an BEthEhiRERCRr Rhé @h FndTHE air condltloner

DRAWNGS Figure | is a side cross sectional view of

aCCOIﬁiﬂqu@dh@pqu@mfépvqgaﬁloa cei | i ng- hangi ng type as an
f n

o TR Ehdls the ARAD R Bh nBRBE bVTE The 265 01 b it cosing

remome mﬂgmeadustvumearfr@ﬁdﬁﬂeemem i ng-hanging type (with
A & .,0of a unit, casing rem)ved) as an enbodi nent of

th 18% dha crame seftiongloviamaf diigure deksor alprglineoBthe

pr | it f a

PaaRARe Sugy B RlioRl bR of FURRS R ML ¥-C

r elitgned Y is reqEivglent @ Figgire/ Bsmﬁhnﬁg @nfigt frﬁ:ﬂiﬁdﬂne)émﬁ@ of a bulged

Figure 4 is a cross sectional view of Figure 3 taken
Portiol ong |ine B-13. Figure 5 is a cr oss sectional view

Of Pigugdir7eis3ediifithtddoORuld RS
of STkt 32 £ S 88, B, ol of
bulged partisine of a bul ged porti on. Flgure 7is eqw val ent

t o o ge haieﬁ'xt 3 Ptlggref& sshowqgg Iaf Ise%gn mo %igd %;axtxlgle of the
bulged portmn
DESCRIPTION OF THE REFERENCE SYMBOLS
i air conditioner (fan)
2 unit casing

2a unit intake port
~ 2b  unit discharge port
cenfrifugal fan |

4 heat exchanger
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Figure 8 is equivalent to Figure 3, show ng a second
nodi fi ed exanple of the bulged portion. DESCRI PTI ON
OF THE REFERENCE SYMBOLS | air conditioner (fan) 30 2
unit casing 2a unit intake port 2b unit discharge port

3 centrif fan heat exchanger 5 24 partition
n‘gg %%88 tion hole Mto 31d inpeller 32a

to 324 SCb@{ﬂnuﬁﬁml&ghéle34a to 34d scroll intake port
35a to 35d scroll discharge port 61la to 61d bul ged
por Bilaip Bk to IBMHGBSa to 63d rib L distance 10 Sl
fan exchanger chanber BEST MODE FOR

&%?%%T ON A sel ected enbodi nent of a
fan34mtd)3a1@1 air @ﬁnﬂilﬁmﬁ according to the present
invaPtl on vv| Il now be described with reference to the
dra %5’33 15 (13Ff®¥¢@§hﬁ§gfep@t Air Conditioner Figure |
and6fég, 12 2 shp) ?%&{;P&J‘B condi ti oner of a

ce|I|ng angi ng as an enbodi nent of a fan and an

ai r&mﬁocﬁ%;ﬁhem@dcorrﬂj ng to the present invention.

Herg, Fi %—ﬁ shows a side cross sectional view of
ir oner I (a cross sectional viewto show a

scrol | cogh REhmiked) - Figure 2 is a top view of the air

conditioner 1 (wmth the top of a unit 20 casing 2

r en® ed) .heghixshanger chadbéri oner 1 is pl aced such that

BEST MDY ARG B e bufRallldn 70" an' out door

uni A sérReded SRMHMAImert! §ﬂ39~°1§g aﬁ’d”aﬁ' AE cHildiShet HESARILRY the present

connecting pipe (not shown
invention will now be described with reference to the drawings.

(1) Structure of Air Conditioner

Figure 1 and Figure 2 show an air conditioner of a ceiling-hanging type as an
embodiment of a fan and an air conditioner according to the present invention. Here, Figure
1 shows a side cross sectional view of an air conditioner 1 (2 cross sectional view to show a
scroll casing 32b). Figure 2 is a top view of the air condijtioner 1 {with the top of a unit
casing 2 removed).

This air conditioner 1 is placed such that it is hung from the ceiling of an

- air-conditioned room. The air condition 1 is connected to an outdoor unit (not shown)

disposed outside via a refrigerant connecting pipe (not shown).

The air conditioner 1 mainly comprises the unit casing 2, a centrifugal fan 3, and a
heat exchanger 4.
<Unit Casing>

The unit casing 2 has a thin box shape that is long as a whole in a lateral direction,
and is formed such that its height decreases from the back side to the front side. Provided at
a portion on the back side of the bottom of the unit casiﬁg 2 is a unit intake port 2a which
draws air inside the room into the unit casing 2. In addition, provided at the front of the unit

casing 2 is a unit discharge port 2b which blows out the air that is cooled or heated from the

" unit casing 2 into the room.

More specifically, the unit casing 2 mainly has a top panel portion 21 that can be

hung from the ceiling, a bottom panel portion 22 that is oppositely'disposed from a front
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The air conditioner | mainly conprises the unit casing
2, a centrifugal fan 3, and a 25 heat exchanger 4.
<Unit Casing> The unit casing 2 has a thin box shape
that is long as a whole in a Iateral direction, and

side gt BF heStep e i 28 94 Bdniake o0 eééﬁt%?@ﬁtoggoq?w disposed
fronbadackisitR ptfrnbﬂ f QHE &)?(;ibzﬁlfel bBRioAM 1. Th%zfoﬁgqheel' ﬁorﬂoﬁ‘ﬁ tIS a plate

i ntake port 2a wh draws air insi room
shapegangmbar raads ofp metai,nv]alg}j iis foomed fychending apait besifle smtfaces and a

bacChurtE o ke SRR Th bR BN RSP Bt ter fa Gy top panct

portionel1, mnitommtwthaunnﬁmak@pomﬁm More specifically,
casing 2 mainly has a top panel portion 21

the_u
t hatt %Aéﬁtl% proided betygen the bastom napel aoﬁmm;dame lintake grille 23

o 04 8772 o BuAPAGBHLLY i5ROREHL PR Bty o i

longgml a laeerasdtrbatom mb@;pp@seﬁeihya Gbrgipgis@ifectiohOThé paAfton member 24
portion 21. The top

P i d ortlo f the top .panel
wvidis 1B Bt A2 e St SRHRES Tnhegpdn o o B back side in
commBhRhtiontMVitBNhE Snft hIR: d sg&%facgﬁg dn@‘fag Fg&i\% ch%ﬁn 82 on the front

surfaces and a bac

side jipt etmemgnidatien 2®1thsthleenmwaﬂnlsyhalﬁmll]ioeﬂ 20 Mbﬁ: tspéblﬂaﬂ@l, in this
I nt ake port 2a

R B EbbASA T b S SRS o o
“and tB2 badkofithe uhit tc@é‘i%g (il dtﬁerz\g’ord.@f intf édﬁbﬁ gﬁ%%fggguﬁr n%)s‘thél sides of

partition menb formed f romapate
the upi{gasing 2).| Alsg, imthis flattplata lpodiore24, ithere el fmncfeeﬂcommucauon

holes %5& t& Qdelﬂrrnlg&bggs(%ﬁcétl %%ggééq?an@ng%‘g ({i}scf de::\élgﬁ%élﬁa to 35d

e space’ |

(descﬁb&d dHleﬁ) lvg fh@cdersti Bdidgd A 6 %ﬁé%b@ﬁté"!h% rbehﬁﬁh%%ﬂ Ifhn 3, and

ant ake port 2a and a heat exchanger chanb
which cgmmuni¢age the, faroehanher &1 and dae e&tm{chmger ahamher Q% with each

otherP 08 (P oML ALEREE holek 25ilo P ol ilo FUAeCHT B¢ i oreitudina

partition

directien pithalflat pldte pbitien250akd irathik éhiBodiaekt, Meyt 18 pHg‘gbnal holes in a
2 (in other words, in a di rection per pendicul ar

honz?rﬁalh%%“& E?é?né?larﬁh@eumt casing 2). Also, in this

comus ot PRl s ibiom HERE ulycea S Brd Bhlored by\ag gecorative

membhgp 26 esgiend syntisetic méslm c{nsthh Ficgeitypof the ddedibehaddport 2b of the top
of four scroll casings 32a to 32d

| at
panel pRERG 2P Fhere s g1 q%edcaémqsm@ugmmmr@ @Akl rapdecer, for example,
POIYSWMatI?add? ea &é’]fggﬁgn:tt ﬁilrﬁﬁ{é? BBH%&%&% g?;%nﬁ.nted a drain

mber 2vmt

pan 231 @n&égs a%de o, ﬁﬁd:xanpled pslystyeshesfod@:. Thesd plartiofs ticluding the front
side I on P(ﬂ}ﬁnal di, re on of the fl at pI ate portion 25,
pgRiPH {nit, CAYRE e ¢ de¢rrgtivg mepwiey gonal frons| side partipn of the

insuladfn REEhBEM Al dnd b Fhtht s'icT@B@ﬂﬂ)ﬂl &f ﬂﬁh :ﬂi'ez g LGk uge the unit

si des, and Bottom of the Unit casi ng e covere

dischasge prst 3b that Wesubstantially rectangular and long ina lateraI direction.

The unit discharge port 2b is provided with a first flap 29 that oscillates in an up
and down direction, and a plurality of second flaps 30 that oscillate in a left to right
direction. The first flap 29 is formed from a plate shaped member that is long in a lateral

direction, and is supported by the unit casing 2 such that it can freely oscillate about a first

B shaft X1 disposed along a longitudinal direction of the unit discharge port 2b. The plurality
_¢f second flaps 30 are supported by the unit casing 2 such that they can freely oscillate
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menber 26 made of synthetic resin. In the vicinity of
the unit discharge port 2b of the top panel portion
21, there is nounted an insulation nmenber 27 that is
made of, for exanple, polystyrene foam In addition,

inside the.botto anel rtion 22, there is nmounted a
aboa{1 Cf Ts3peftiye %oﬁ @i(a?’ﬁsg(zzgyéga@f ocqte Ine3 gligps direction of the first shaft
X1 P MSFOLTERRE ohABEbackheREoMAL H&&%ﬁ%ﬁsﬁ', udi ng the front

side portion of the unit casing the decorative
<Cemfsifvep! B®> a front side portion of the insulation

T B AP RS et BT 50 a dovce o

dras lif airafitdaathé Yinit G6tRE Gt P iBR0hE GRY chiinBed Sf $4R¢ the pressure of the
[ tion. The unit discharge port 2b is provi dede Wi th

. d
ar, 5{1‘5 ﬁ%’t’ opf #is #inintpdke bertiokrhangsr charaber 2 theough thd cdowmunication
hold 258 5% 28 ot pfh b et o8 CRRELDEL| 2R Birion member

oscl | e In a
24 ahtldpe ASrtion cooresmodfgointhe PnadRiniea S8 hMBSNEHE cidhdt 2 lafe part of the
ateral direction, and is supported by the

L .

air condiiong I 1oy alsqsprverpse it easing potie,fabauid tha cemumpination holes
.  2SCH | eyabsaid thacens

250 8 254 8F the i ortnctiivP P 8@ 0%t iSRRI IR this fap. Also, the

centifugsbéundl nidislyshas Goar inliprso3 1o D, tthe fouRistrotiacsings 32a to 32d
uch th they.can fre oscillate 7 about their

|
that PRSBRutyefX, BOWEBF dmerlart 31550 dihde Ak & Hsemahehal fotaiably drives the

implefS3lalorgat i on of the first shaft Xl and at

positions on the back side of the first shaft XI.
<Celfirsti thegaipeHens:3 1THe 3ddnwilli baidescribed wath refiredveits Figures 1 to 4.

QRS S i BBy 658 S v 2

removB@TRe Figke T @k SSewde AL AREGoPA t BBurdllMis aa@fbsﬁlsg&'i nal view
out the air into the heat exchanger Chanber S2 t rougch
(showing thervicinity fithe sciel easings3Ra) of Figuref3 takenpdorg LinoB-B. In this

- 4. tdy,, alth th it mber.
emb ARt O o SR M bt s 570013 T Bl wigon type.

and théy areelispoiséd sids bgide sasiethafteirdbidr ShaflD fa&ANH kid 1ARSAI direction
they, al so serve as a unit casing of the fan, and

1 ] -
ot the Hpit CaHipgH: Sty Bist pisre thetigmellars bla®oB lok alt havepthe sk structures,

only (R TREFghtht RN TFnRIkF b1 Af RUALAGIRE R, A IR doBRigurations
of th%aoll cadifigs 32he 31 symboklb” casingal B2aisk@ iBR6u of Hdtsymbol “a”

that eES ectivel, &gsethein‘pellersSlatoBld, and_a
at Ippresgnis aing serollgasipediiay éad mrdesciiphien pBeash3mit of the scroll

casinggﬁ,t%_ﬁgﬁl{%?%r@ inpellers 31 ato31dwll be

descri be ence to Figures | to 4. 15 Here,
Fi dbedmpederodka tanly iindloddsy aomainhglafeadl € haahisc Shabe that rotates

abous e P08t 8 o0 b BESH A0t ok e iy about te
rotaryCdhA&S0 ©8GhS RIAM S%Meeﬂwfa ot O QW %ir féf'él‘ftf b 05%%&1 sides, with
scroll casin a) of Figure ta enaoﬁgflne - B.

each qne qrish Sxedeiebibdinmasnplate Ribasianded par of Sidé platesd B thatlarerdisposed at
n, of a doubl e, suction type a

t I d
conod 538, S i e Lt e ot o
connest\@hér éhdsaFee pirdlite of BlaBEsPd24di rection

- Next, the scroll casings 32a to 32d will be described. Note that since. the scroll

'casing 32a to 32d all have the same structures, only the conﬁguration of the scroll casing

32a will be described here. As for the conﬁgﬁrations of the scroll casing 32b to 32d,

. symbols “b” to “d” will be used in licu of the symbol “a” that represents aunit of the scroll
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20 of the unit casing 2. Note that since the inpellers
31ato31dall have the sane structures, only the
configuration of the inpeller 3 1 a will be described
here. As for the configurations of the scroll casings

synbols "b" to "d" will be used in lieu of

.32b_to 32d 1 .
casippd2s gidesgptiopipfeasheppis sEHescrligrsings B2b fre32kwil be omitted.

cast : jption uni.t Lqf e .
oy oNf SR c2R: 326 SREAE A r b IRGRE ¥Plh 95 hiCare respoctively
forniadpe] beth s3des thedeof yo iancd cdesitute thaicBntpifigia® fahlaf tHe double suction
about. the rotary shaft 0; a

di h t hat t at
PPl 4579 GhsChtrgn Ao (ks Srencd: WpwoiHblor ewl &F iy a direction
cros§Bg Uhe BRI [R4IQ Yors HAL! I—%r@ NthE %rdmhﬁalgéo?{%ﬁsﬁéegpeﬁémi{lhthe axial

. I!ZS outer circunterentia |dort| ons on
directipprpiche resary shiafie@ of thet hapatier 3 1 pl Goreseduentlyathd uaitfiatake port 2a is

f side plates . 43a.that are, di spose .oppgasite )
con ﬁlaéds%o?l?w %ﬁ%fﬁ‘%&na%fsssaqg frpre S&ﬁc'giﬁf?]ix ip oy Hpcfigh Rsrpendicular
to) ahltpenidpatidecibRbf R RAslI iale P 362NASAHIRLNAE eRAFIREn

t he pl gr al i;@/ of bl ades 42;.pNext, t he 1scr’oﬁre cgtgfngs arge port
35a yzlisposedzsaasfiol qorisepadge thd eenmmipicatiom holeSiSaof thepartition member
94, Scroll casing 32a to 32d all have the sane

" structures, only the configuration of the scroll

casviog speedically, inhbisdasodiles, HRrRrolP\sastmy 3252‘% a member made of

. confjgurations of the scroll casing 32b to 32d,

resing 9%[7%?553 spit siryctuge thaf s cogstitpsasoby a stdollower mismbey Afmthat covers
ime r ' t roll casi .

the igfeliée e SHOEAY ap 2 A0 ulfhsr B ol oG I impetier 310

fromhever g'sss@fbling thge metrblersobt acimidt 4 dtesultBhig tiRceifiguealond a scroll
. 3%) [ ncl%e tgo scrol | intake ports 34a that_ are

main,iody 3% 18 ot Brsidtp erolomke pads 3nanébpusss the impeller 31a, and

e coEL 1 A L0 RN Bl 55 e

t Yy pe, :
comumunieaes withlthevserotl radin tiody padi 36ac Thecroll wAa@SkEddygpdrhB6a has two

scr.ol |l int port 34a. Here, the scroll intake port
bell %ﬂ%tﬁd’ﬁéﬁﬁ%nsﬂfat et Pafear, eich svromnd, e TG SreRta9h cagh scroll
intak®port B8a.| AR el meith pBriidaOIRaY ?&?ﬂédysugﬁ BEt Uokhd @Bﬁﬂﬁ%n an inner
_port 2a is configured to open in a direction crossing
peripgerpl gide peghtvieddnlaybell shapedioverd itk impelJee 3da sidearThet sExoll outlet
ort 34a.,

por AR B9 8 R . RS Bkt porion

of thesRrélbriath b&dy faP96lort thel RtiGHHRIEADY Qi Phes&al dcharge port

.the partition menber 10 24. More specifically, in
portionh}7a haps dipi prstien whink is dnsetted imthicrognBaunication hobn s formed in the
f ' nd.has ‘a.spl..t struycture that .is
fat plFRE Borkon 25554 e AREGOF PPyRB el SHSerSBemd Gt fat plate
portiohl%S ¢fnthe lpheitiod remmbér Mok %%taéi&h&%i 4Qfide. WPBRY plan view of the

.. henber 44a that covers the inpeller 3 1 a fromabove.
unit CAYAE | thp Feralb sutlefepastips Waaextentlsigraighisiol 2 ditentioh substantially

' [ l. in.bod . h
pervoRSRILY 8Ll s 3l e Bl BBt o

rotaryi shp| 0.ein th¢ ajdeavidw dffthe eaiitfdaginpal, ithe serbl] dliseBaRle! port portion 37a
out | hat, has the_scroll discharge port

.1 et .portion 37a
- inclinggsomeyyifat é%wmd&gt@ aif ¢an heeasify blwn pti shighdy dopamard.

36@- adliftfors &f QlcirciRERe B HolH oS8R RE Wo scroll intake ports 34a
(in other words, at the bell mouth portions 38a), the scroll casing 32a has a bulged portion
6la whose inner surface is formed evenly in a circumferential direction and whose outer

surface portion far from the unit intake port 2a is formed such that it bulges out to the side

Vopposite the impeller. In this embodiment, the bulged portion 61a is formed in a circular
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bell nmouth portions 38a forned thereon, which surround
the circunference of each scroll intake port 34a.
Each bell nouth portion 38a is fornmed such that its
end portion on an inner 20 peripheral side is curved
' a bell shap ? toward the inpeller 3la side. The ]
arc Sppefa silsietial YYPRSIdIPrgnof tedefanquth portipng 388 |(gemeecifically,

“at tﬁe“&ii r@ p&msﬁﬁﬁgg 150 T &ﬂfl ﬁo%{t#ntsrbﬁ &Oﬁ%'sgﬁgéi ngéper member

mal n art e partitio

- 44a zndsand@peﬂ' [pertinr of thedpmbaro@astnﬁﬁﬁg theobéll eroutly pohtimsas8a of the

|ch s inserted in the conmunication

soroll B RO o) Alson T gt dipentp et belged pogfon ke is a solid
portRar thiet isOforRBIRREeRfly #iH M s&faup&a%fﬁu%sn%@aa%w tf;%w%n mouth

plate 25 portlon 25 of the partitio
portipaat3dek canangeshawsiideFigure Shehpbalgedipmatiod Glheis fonined smoothly
n_37a_ extends

unexei i fuae R Qeind s G ubnePis BPmr bosbiparen g e imake por

2a td Ppbiien thratherefrohetoRRird HRMSidDopPoRit@iHRehpdEds, i n a
direction perpendicular to the rotary shaft 0. In the

si delsp; evihe casenwhersi the seroilrgsing Whds Somed| asdi sestramglied product
as 1nﬂlﬁfs entidd gﬁ&ﬂ 1%; ‘rf’he oéengfs %(fl}l%ﬂ} at dovvn d SO %?rlla to be used

r can easi 'y
and arckdiehfign Iheaforﬁlaﬁbﬁcmeilﬁlﬂtm@k @afdg ﬁﬂ)hﬁﬁg aclblu@h hﬁ’ ribs 62a
scroll, intake ports 34a (in other words, at t

Proffk}@fng Ddin fr‘p%ﬁ’HQSHﬁ @%B%geller may ermspvidedisdigflyaatthe giscumferential
portib! '09@1@ s@f?;‘iltlhféﬂe 4‘9{'9{ | ahﬂf&ﬁ:%g@{ L @%ﬁdgs v%grsdgF%’u orm the outer

evenl In a Clr on an
surfasm of almebnpiged pomdnaﬁlzf bpm duttaceinhdt itmaghlsey a@mﬂec?sathbge nbs 62a at

uch that .it bul ges out tothe si.de _qpposit
the“'t"*ﬂés Pﬁﬁéff FIBF opppsijihe ‘é‘%ﬂ?ﬁﬁ’f felse,, the plurglitygelr %Fﬂfq %‘ﬁ limited to

thoseBgBvided FfisBA Fo eRarfibfeC W Q{OWT? r?ﬁguief?pae%l%{‘atlﬁy Fc))f rltbls gr?% that are

substanti al 'y upper poftion

provided iq aoreulanec |Sha1;£t'ainlay be lmed tAieo eth¢ bulgef potticn6la may be molded
8a of croll

constitu t i ons t he
as aﬁ?ﬁ%‘é‘ﬁ Wﬁ?}b‘é&gandi %ﬁ‘ﬁ OESERDCE 9 Cas Sqrpl %ﬁ? Pofh 34a with
adhest@NBhd tHeét iR hbkx%vaelwmamﬁ hipehdel Q16 #n%gé”"asé’fthé Hﬁmber of assembly
scrol | | ower msnber4a).AIso in this enbodi nent
lines fordhosarolbdashag 32n 61a is a solid 5 portion that i s

t th | |
5t DL, S, S0 Bt it e
shapest @ivsubBtafii gy @per pbRRNVA (HE BelPRokipbridAs 38 (@8R Pecifically, at

snmoot hly unevenly such that the bulging distance
the entife paripasconptiiiing Pes belbmovénpottioes 3 pf ﬂm seitell poper member 44a

and tﬁ%lé[ﬂnen%Bft o?lnoff tﬁ% é)gpt%ne Et%rﬁs lggl\gztlh ﬁ gtﬁ)(g} éga of the scroll

loweraasimber 852 ix(&ﬁém neds ast AnliRditH AP |aﬂ&€é enBadigient, ldhdoghe bulged
.in this ent,icJ)Odl ment, for the purpose of reducing t he
portiog g maydie fogapd onkytas thepaoll spprr meraber 44adinpeiberwordsgit does not

have ﬂbhﬁ b éﬁaﬁt t Qs&%ll q‘%vgg%glﬁqg bgab' [Aﬂ?bé%ﬁg gﬁe d(éa%s Baggge Ehg bulged

l'ur a Ity o
ortlonlﬁéausrfﬂneinleé onlyeat tbes@bli\xlpﬁ&dmémﬁbxafﬂay that bulbal portlon 61a does not
portion of the scroll intake port

]i)c’: Bm‘ er eg\ma.*l
necessgpily be fo they ephigupation capslituting theheflanonly postipng fla of the
scroll Qi;')b@lr mefibef 248 e by s&’?cﬁﬁgl BPd t&r}]grg arg?ecpén@' at g part of the

surface that |nag|na nnects a“a

- portion hesinstitetios the hellenmiutte popimsi 58 ofiche nqaﬁill efpperAnsamber 44a. In

addltl(tmh Gt B‘leusrc?(l)ﬂ 11Xake porltsb§4§[t0632c? of %ﬂeng)ther scroll casings 32b to 32d, there
are formed bulged portions 61b to 61d that are similar to the bulged portion 61a formed at

~ the scroll 'casing 32a (when the bulged ;ﬁortions 61b to 61d are constituted by. a plurality of
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those provided radially. For exanple, as shown in
Figure 8, a plurality of ribs 63a that are provided
in a circular arc shape nay be used. Al so, the bul ged
portion 6 1 a may be nolded as a separate nenber and

b pr.gvi%gd g%t the circunference of the scroll intake
1%pBPY ‘i‘PFﬂl%\?cﬁ%P\ﬁé arcdformed).i ke; however, V\,hl ch

|n ngber assenb
g ngth? gfriﬁtsﬁlei’gs %]:Jlreo ?ﬁerg %%d our rsHao { cAsTres, i ﬁus embodlment

homwblodl ismot lintited tb uhig eldn‘fbef Tand Rh&rdandysbé OhdTBE W) o B6ur or more of
at the substantially upper portion

r.cul ar e
the’ﬂf A;fsr‘i’e ‘béﬁ{ %ﬁﬂ(ﬁgﬁ%& theo Hapdisss @reribe §s@éh eqstngs| aye oftthe double
t t mout h
e por ?gnﬂsd‘%ggpglgéy?ﬂgfgécléﬁ %IHEIG%CﬁS&?g%gr 44a and the
uppélr thigembedimsht, themptor 83 mmdxspmtilhemra:dﬁghé baol ehshng 32b and the

T T
mengbRg 24hendtHe0@dt cR@id DOAa lelﬁgﬁﬁ)’mgﬁb&oﬁﬁ Gy, M{n@& LA1§ the gap

scrol |l upper nenber 44a t her words, oes

betwesy ghe srrold cpgingdab and theescmil odding ddweis lmgwtwmpﬁfﬁ) to gaps between
othethcSr?H cﬁgﬁgg Hﬁe&?’?al?)ﬁ 2 gap be efweeet?gtglgbm a.nﬂﬁ'ge scrgll casing

orne

32b tmugegippmmmhs sdrofl HS185 300knd m&a&aﬁ ﬁ)rd)f ﬂ[sﬁeﬁ!) this motor
ire portion constituting the be%

e
33 1?)(9PP$‘81% g@ae &ur ¥epelersstaote 3igpend itheppean Aasaxotataidy driven all
togei%'} ged portion 61 a may be forned only at a part of
the portion constituting the bell nouth portions 38a
of Bhewmsingpile ceppéfiugaeber a#da drdwin 26 dhd Fchagibet BE in the unit
ol I, intake gorts 34b to 34d of the other scroll

C“i“%%wﬁd@e A5yt higke poxtia; te it drapirinioths dryelangher il gadrawn into
each @%lltcﬂmﬁ%@% 13@92@{15?1?@}12%1% I'S’r%ra lgli{aﬂ% R,E}é%n 9%% op.ﬁ{ ! IaI(l)({] Q5% is blown

f or med the scro
out fyymm tthe irmes poriplerg b eacte impelkis B4 6ol 30§ t& tid U!itaf péﬁ’pl@:f:y thereof.
Thelor'g}i ri bs 62b Lo 62d or ribs _63h to 63d are

$5YhicH 1s Blpwa ophio the quies perirhery of eaghnf thesedmpgHers diia to 31d and

- Whos EGLBre G PR id oot S ALY HUEN bxchall QU Bhnbed §2 k?r%rrp&ltch of the

limted to this number, e nmay-be one or
scroligdis¢hgrge I@ﬂl‘t&‘&a’-"raetoca"-id Q‘ﬂthwscréll sesingn32arios3 Rlylnddétnamsidisposed so as

o CO%QSEJUC i oXs; c?vg ; n%(g%;@?;gﬁtg 191, ?/le?g%a %)ezﬁ gf&ﬁé p%&%@g%le%ger 24,

<HeasBgélagpedt>ype. In this enbodi ment, the notor 33 is
di iﬁosed bet ween the scroll casing 32b and the scroll
Agegxxchengend, phioh ividismosdd inkileutht beatasthapger olbineber S2, is

r [ edt the partition er 2«
2 de"ﬁgtt? cadon e W78 Yol BB i e PYEhe Rpni g i 3 o the fan
chamlberl 1 mbwgm is D BIeWntdue fived Bld scalP inehA2P paRd 350 % 33d of the
crol | _casi nzgdCSZC is large conpared to gaps between

intq Phgéleets@@hmec la}m;abelaszg dp thie embe dmuem, the heat
3
eXChaﬁ%érQ{) et vveeénsn?ﬁe Sc ?ﬁ??éag §§ %‘g%rzgg Io‘{] ?F?‘Pée‘i E?I&ﬁfglquhe flat plate

portlonaﬁ nf) tl&*Zpla.rtltlAhSﬁemb& 241i ScdtRlidEly, 38e heatCOeRh®Er A s oppositely
s 3la to_31d, and they can be

h dlSPO%eE%g}r%glpf‘y qg?ll?\gl ngp DPO¥ 324 fpe35d of the scroll outlet portions 37a to 37d.
30

In'addition, the heat exchanger 4 is disposed such that an upper portion thereof inclines to

the unit discharge port 2b side. Disposed under the heat exchanger 4 is the drain pan 28,

- which is capable of receiving dew condensation water generated in the heat exchanger 4.

As a result, the air blown out from the scroll discharge ports 35a to 35d to the heat

' 'cxchanger chamber S2 is cooled or heated by exchangmg its heat with the refrigerant
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By running the centrifugal fan 3, air is drawn into
the fan chanber S| in the unit 15 casing 2 via the
air unit intake port 2a; the air drawn into the fan
chanber S 1 is drawn into each scroll casing 32a to
32d .t hrough the scroll intake ports 34a to 34d; and

flowipg ingide pdicpt arsiordube pf din bans exehragePés anshibeyainis thew hlown out

frorh FRE) t he outer periphery

Othere%fﬁﬁcr%ﬁ%egﬁ?b%nﬁ}g%%ﬁmbl own out to the outer

@) @PenapheoﬁAqu@ahﬂmmf these inmpellers 3 lato 3 1d and
ised, is _blown out into the heat

ssure.is r
excﬁﬁa’fﬁéﬁe ORgIRtieR Oé%er #ip sprditianest] imthip gmbedigient will be described

mt}ﬂfeﬁbﬁdqu F@@jrtg@l@%nag 35d of the scroll casings 32a
to 32d, which are’disposed so as to correspond to

eac Bystarting theommton38 abd omnigy the czﬁ’mfngxal Zani3 ofir iskdeawn into the fan

chaxg hgaln%fo t?w hag mpegﬁ via @eég]téfslgx hang %;gr Weaé%iow F1 in Figure 4);
the &x dRaRORIo EAfHRhaBer §B is ﬁleﬂ%‘é\?ﬁ 1ﬁt9 Al l)¥ ?(‘?H c&sgk?gs 32a to

air whose pressure is raised y the centri
32d fhyouglethe sarolbintakh patie p4std 3%(1efm ta:anrﬂssws F2 andb IFa\m Figure 4); and

e 5000 351 SR S5 BREA 0 A Al 510 0 e cves

. penplfeayrtlﬁre@ﬂ hd dir Which i€ BRAEH SBRS thd &Reﬂﬁi"i‘ipheﬁé‘sc&ﬁﬁ&%rmﬂ)ellers 3la

Jd-"ls cross-fin tube type heat exchanger, and
to 31 anchwhesepresiurels mised Fethen blown auieintp et he@he@aogertdhember S2

t he. heat e cha
ﬁomlpgﬁ %L%%@Ptde]%ﬁg%? géosé%%rom?ﬁwydl Fgﬁllsodlagc 'érgSponé to the

comuponicati@bholeo 235 ¢h Djd dthbegaftitidn @uinbet 24 OI'HeInOﬂl% a'317 BloWwa out from
I n addition, the heat exchanger 4 is disposed

the sgwglhdl BRI 0 BSAP Sie hens cxehange shanehst 83 is coeded or heated
by ekﬂhaﬁglﬁg HsNReORiAML ¢ ﬁg&h&%o%ﬁqﬁﬁg? Elﬁenlge%{ hiS: 1{&%@5 pf the heat

exchanger 4 is the 'S capa
excham Hy amthd ey is bhnbanmtfrcm thetireit dlgdraegtap@d 2b intb hige foeat.
sult, the air blown out fromthe

4. As
sor3 HF. il a6 Copditanestl, if Ghigembasiimges, faunit intake port 2a is
formé‘d< 6h BRUS ol B8 uinRadifg Qo%d‘:’ﬁlle%&‘ cﬂqﬁ\[/ﬁ Eg%s 4% RPRRH BSen in the

its heat with the refrigerant I'nSide a
axial [iegction i she rotagbshadf Ot b theeampedbershahag er 344, mn@thbrhamrds in the
rom.th |t .discharge _pqrt

laterad ﬁ:l{lrgcﬁ% Qf Elé:bl Q{%s%%tp%r%fqo&i]mg A eru%ﬁgplfq PHELa r{%gqmtb gured to

~open ElhmeQﬂﬁJcﬂbh eFbsSib &K@oﬂnin% P&klgh%@%écﬁlof fhe sBoB mtake ports 34a to

enbodi ment w | | e descri reference t
34d. preudingly) in the canel wheresiae smtrqasmg 2tlws thotoit nﬁﬁkmmi't 2a that opens

in o] PO GG AP b A B g BT G50 030,

wheni ddhieeinp Ahé 3% fekRizAte b paitionk @ the berbl) iflaléprtd B4a to 34d near
the air drawn into the fan chamber S| is then drawn

the upif infake partcta thete, dewen portians n@ﬁlesszcaotl dntaBe gorthBdadh 34d) to the

o 55368 BL bl DOPSERI 5 e AR ke o

(herefumnrtﬂit&ubm ef thestrplieinyakel pére mﬂpﬂtéreﬁ&tlﬁﬂféi hiee 31Kigher flow
periphery thereof The air which i s bl own

' er
‘fems'f%}?F ttgefﬁf?é © ofie etntqher pishdisiribuition beromesi npkalansed, 3nd @ uniform

distribution is more likely to be difficult to obtain.
However, with the air conditioner 1 in this embodiment, at the circumferential

portion of each of the scroll intake ports 34a to 34d, there is formed the bulged portion 61a

- whose inner surface is formed evenly in the circumferential direction and whose outer

' surface portion f_ar from the unit intake port 2a bulges out to the side opposite the impeller.
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to 3 1d and whose pressure is raised is then bl own out

into the heat exchanger chanber S2 fromthe scrol

di scharge ports 35a to 35d disposed so as to

correspond to the conmunication holes 25a to 25d of

the partition nenber 24. Then, the air blown out from
CO%S‘N Vit iSquSSIHleSf@rPa?%% ‘mlmtg changing theelume phthersseall casing 2, a

_ con@?%ﬂ@ﬁ‘e&% sififi Sne3a \Mfiﬁﬁ ?}%e goel?fntﬂc% ?3? yo 34d are disposed so as

exchanging 1ts heat w
to ihelgiedio thh emitemtake rpans 2@ sideu e wfresnhgaﬂaﬂ@xf F%&ﬁha@ﬂﬂwn from the
i.s bl o out frogﬁt he unit discharge

P"'%‘Bﬁ‘ﬁg@e.%ﬁ’f‘@ 18k BRAE Se e 34 1ok frowe the pnié drigke iRoFe2a is easily
guldbdl iiht& hihé seFpOLisiRND, A&%ﬂcﬁﬂ%lk 2k E sﬁ‘?%tto Zlfha:l ?Fe the intake air

forned on the bottomof t it ca
distebutisinl at healserofoirttake3 parts B4adth dﬁénwhjhe mntazﬁngnhalau blowing

prhaE R oL B L b B o b oy B o
impidve theidir Ghsiing d(:?e rfotgeRE 0P GhY .cehBughli fan| P0LAKHCAIRS the entire air

2a is configure open in the direction crossing
condifignegdeni ng direction of each of the scroll intake

por \ cas
o FaRdoke e HadCRA R b bl S, S el g
distanoe tieeaties &ohi @poefi®rs ﬁbﬂgthtehﬁnpﬁf@ﬂde rflD4 @6 tal Z%ﬂ'tl@ﬁ far therefrom
ch of the scroll intake ports 34a to 34d,

towaE@ Hs519,9prasEe thegmnedst. Q%ﬁ%fﬂleafly,pbﬁtn%mbledﬁ cr¢nge a condition that
Al h nt a
is m%%'crfuoﬂo oderlh&earflgclp s%rzﬁf'ﬁ'xt%.l&: oﬁ 634}31 é’?% ﬁspﬁgﬁ,ﬁd aseco smoothly
inclipotd ﬁ1e3l4tat imal&flpbrt a slidte Ad hawmmeshesém &f anprhg @R intake air
di f the rolb ake rts 34a to 34d far fromthe
istriputipn atthe serof] jp Pﬂf‘é oot is segre epbanced thapdeereo| |
(3) Ot B BbRRkAts t he | atter portl ons have a higher flow
resi stance; therefore the intake air distribution
becWhils assleaied eobddimend of thenpreemminy@otioh Bis bdmtde@mb@l based on

i kely.to be dif.ficult to obtajn ver, wt

the ﬁ‘é"%s SPesHe coBfigirations, aengt dipiel ﬁ%ﬁgb ‘ahpve rf'énbodlments and
variots CEAHeS GRA i ficadhk | o nRRAEH

portiﬂg&a to 34d, thern{e)iyﬂ S forneg%%wﬂ@u gg%a%)%ff@itﬁgﬁﬁhe seope

of thgmvgntigthose i nner surface is formed evenly in the

(A) circunferential direction and whose outer surface

portion far fromthe unit intake port 2a bulges out to

t hén shedgboRp RAMolRNdMICarl BRBhPIEIn which G PRESHERVEN o Ls apphed to

IS possible to create, wi t hout changi ng the vol une of
a ceilingshanging type iy efgldztlor@r ig explainednHowaver; ’élespméxmmvamtlon is not

timit 0 thE BN gt Efupand SRR i PSPl D iR gmbedded

type mlrabendlﬁsnﬁ oes ldlubt typlerdit evhdiiohdiain Whicdhl 2\88nt Fﬁ@%ﬁltfﬁﬁ having an
tions of the scroll intake Borts 34a to 34d

impelfere sad arerqlhasingthaidoysey thezalne ereléﬁﬂpysesl lgsndg @dmiiheasing having
. si-bl e to .
a umtlt ]%'p%rkg%ﬂt tﬁaf:@ﬁa'{ngg% A éillfr%%ﬁ d}gibét eg{ngt 1éec op gf 2 scroll intake
port formakin the rstmll&ﬁmngpaﬁﬂdrhwm the tﬁabﬁﬁcﬁuﬁlfﬂﬂdfdwnglair 1nt0 the scroll
performange of the_centrifugal fan 3,

casing glat%ﬁ gﬂ‘ﬁj duake,pt Pg theoymt easing d he mr@Sénfalﬁaentiqm%v@sq h@ applied
toa f@ﬂ Juck LW REK bP4 %ﬁ‘tﬁﬁu(ﬁj‘ﬁ ahite cent rifugal fan 3 and

al so the entlre alr con tloner

- ®)

In the above embodiment, the present invention is applied to the air conditioner in-

which the unit intake port is formed on the bottom of the unit casing, and the scroll casing

" is disposed subh that the scroll intake port opens in the lateral direction, and the bulged

13




10

10 Furthernore, the bul ged portion 6la is forned
unevenly such that the bul ging distance increases
froma portion near the unit intake port 2a to a
portion far therefrom toward the side opposite the
i.mpel l er. Consequently, it is possible to create a
porigshif progided it the isybstantidllar upper gotiomofitliec bir¢uneferncolof the scroll

s ts 34a to 3 ar.e di. ed so. t o, SND | .

intakf bR HOPES, 3 i o Whaf b G PRAC s TRty REifreht portion

of thdenietdstgd, tlef bulgpd puitidd ha\ebd plotRddewhbie accordixig to the position
di stribution at the scroll intake ports 34a to 34d is

of theyyt BikHkerReH For sxappleoincthe ca33e @herethemis itakmpaert iwnormed at the

: [ . sent . i nvent | ha .
bacl] o Bl i SRR Forepf o] B8 PR IAAG A BBty haif porton
of thwfrbhgsidatof ahs uaitecasing thatnéui@dnd® tHehgréld dveke port (on the partition

nbodi nents, and various changes and nodifications

“mnﬁﬁ§s & It Helein wit hout departing fromthe scope
mﬁgmgﬂgﬁpm@)ﬁg FryA | n the above enbodiment, an

exanple in which the present invention is applied to

a céppiicagohaofythegpeype iaventioaneiablesnar improexmbnt ofche intake air
. However the .present .inventipn is not . limted to the,
distr58 3L sradilBlaRR 2O ib &b v e A ICORIGERCIA WBish gmirifugal fan
haviflg @fitrpBlerCAHRES 48R 112sinEPRr Holisin K ﬁrh?%lferr i rd'sgogéélcfnside a unit

_type air conditioner, inm which a“centrifuga % n
casingahaving apnit intpled pent b dpenssoradditectian icrgsinigam dpeningslirection of a

j ler i 1,SPOS I nsi de a.unit .casing,havi.n
serof} Mol "B, Bfmed) of (5 SEPT ssiRe Fo i Bibictt B R A BE G fhythe scrol
casinywif fieninitintike 9okt (MthOfnicsed@! | i ntake port forned

in the scroll casing, and which has the structure for
drawmng air into the scroll ~casing via the unit
i ntake port of the unit casing. The present invention
can also be applied 30 to a fan such as a filter unit
or a ventilation unit. (B) In the above enbodi nent,
the present invention is applied to the air
conditioner i-n which the unit intake port is forned
on the bottom of the unit casing, and the scrol
casing 1is disposed such that the scroll intake port
opens in the |ateral direction, and the bulged 13
portion is provided at the substantially upper portion
of the circunference of the scroll intake port.
However, in the case where the unit intake port is
formed at a different portion of the unit casing, the
bul ged portion nmay be provi ded el sewhere according to
the position of the unit intake port. For exanple, in
the case where the unit intake port is fornmed at the 5
" back of the unit casing, the bulged portion may be
provided at a substantially half portion of the front
side of the unit casing that surrounds the scrol
i ntake port (on the partition nmenber side in Figure
3). : -
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CL,

| NDUSTRI AL APPLI CABI LI TY Application of the present -

i nvention enables an inprovenent of the intake air 10
distribution at a scroll intake port in a fan and an
air conditioner, in which a centrifugal fan having an
Iler and a scroll casing for housing the inpeller

i sposed inside a unit casing having a unit intake

1. Af t Aens in a direction crossing an opening
T (BB i

: scroll intake port fornmed at the
sercohtrifogalifag (Bhnﬁlﬁdmgl\blh thpglder (33ads M) bnd @ sehfl casing (32a to
gg@b caS|n V,Ia the unit intake port of the unit

o3&zt bR acesitake pox (Pamtq 3d) caepensss sy impeller; and

cg@,hfl I .
T T
i ppeatieg ﬂnc@thlﬁdﬁﬂtewc&ﬂbjmak&jpmm&ah cotfeguredped heuse thadentrifugal
5¢a unit casing (2) having an unit intake port (2a)

¢ e opens in a direction crossing an opening

whérdigct i on of the scroll intake port, and configured to

house the centrifugal fan, wherein the scroll casing
hdbe Saqollacaémgclmf eir 2nireunsfererve afdthelstrollnindke poot; #, budged portion

b 6 Qse i.nner. su

P SRS bolth ipher iteef it Bnpar ek eD & iBOFGRA Glirection and
whilsse outdreirfacs f)@@@n FQr ﬁrd)rﬁﬁhé hit iAake poe ifdkhed Eﬁ&ktﬁat it bulges
port is, formed such that it bulges out to a sid

dpr &7 sileroppositegbe fpellez.  The fan (1) according to

| 8k portion (6la to 61d) is
2 Tl% rrg} lfr%eve )?rbsl%lc 1,%%}9§ bul gi ng di stance (L) 15

|thc be@sé gottican(td apordlidp iy foemed tudevenl sudihthake H%Igihg distance (L)
g‘a) £rﬁort|onfar therefrom toward the sid

PpEees draR e prton Rear the unHeintaks port 624 wgatp@rteqnaifaﬁ therefrom
Qbwand D SE! BQ{% ggrg#éuega& ng (32a to 32d) has, at

the circu ntla tion of the scroll intake port

3. Th@iﬁaa@mrﬁngi)o ckalrpllmrél,mmreui ribs (62a to 62d, 63a to

d ot r.ud 0 side. 20Q opposite the eller
gﬁf‘dg?ﬁ@ : 'éggfb%q ?ﬁfgﬁhaé%&faﬂwl@ erﬁ'a%a awrts@'t gf the serdll intake
f |
o G ?ﬁé‘) SPIMBIEPOr B foBbtd BRE 43 63TBERAR o tho side
Qpﬂ@lféﬁb@lmlvﬁi erraadi n’pel I er 4. An air conditioner (1)

e ENEWE T
i?rﬁagﬁﬁﬂ cofadctrae Iﬂuﬁaﬁfy%fi ritlsHt ¥ &Q{ston(tﬁé 3idb Qppddie RO thpeller.

a scrol| discharge port (35a to

4. An air conditioner (1) comprising:

a centrifugal fan (3) including an impeller (31a to 31d) and a scroll casing (32a to
32d) that has a scroll intake port (34a to 34d) and a scroll discharge port (35a to 35d)
and houses the impeller; |

a unit casing (2) including a unit intake port (2a) that opens in a direction crossing an
opening direction of the scroll intake port and a unit discharge port (2b), and
configured to house the centrifugal fan;

a partition member (24) serving as a member for dividing a space inside the unit
casing into a fan chamber (S1) in communication with the unit intake port and a heat
exchanger chamber (S2) in communication with the unit discharge port, and including

a communication hole (25a to 25d) formed so as to communicate the fan chamber and

_, the heat exchanger chamber with each'otlfle'r and to correspond to the scroll discharge '

15




and houses the inpeller; a unit casing (2) including a
unit intake port (2a) that opens in a direction
crossing an opening direction of the scroll intake
port and a unit discharge port (2b), and configured
to hpg@f the centrifugal fan; 30 a partition nenber
- (P95L 8 ving as a menber for dividing a space inside
t Bielbdchaf@s (P4 - S L).pin ,
comuni hateet (ﬁﬁ?}hﬁs&% %%@th%%gtg’g%‘ §er Shambenfugh that air blown
- exthahg dratohxehiger CER)bérnfromntite nbadl digchantd Port Pessed itherethrough

di seharge, port, and incl udj.n a comruni cation hole

(ﬁ%%HFﬁqﬁg@Ym#&F 45 updt dige scate the fan
whakher and the heat exchanger chanber with each

- other and to correspond to the scroll discharge 15

pHierscrelhgasinghbeas, abrolirengéerend)l pliripoeéthd swblténthkeport, a bulged
heat. ex e hapber . such that .,aif blown .into the )
Bl N1 B RBE, PP fuithes oF ommeciFvehstae: sapumerentia
pdissctiontane viodE eueh surfid dobon Fs RIRWE Wit i

uni t, discharge port, 5 wherein the scr oﬁiﬁlg&ﬂg{?ﬁ‘a}ﬂggmed such
athabit bulges aride arsideopnosite therimpelletsidscr ol | i nt ake

port, a bulged portion (6la to 61d) whose inner

surface is fornmed evenly in a circunferentia

di recti on and whose outer surface portion far fromthe

unit intake port is formed such that it bulges out to

a side opposite the inpeller side. 16
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