1 SPECI FI CATI ON CENTRI FUGAL BLOWNER AND Al R CONDI TI ONER W TH THE SAME FI ELD
,OF THE I NVENTION 5 The present invention relates to a centrifugal fan and
‘an air conditioner provided therewith, and nore particularly relates to a
centrifugal fan that sucks in air from the rotary shaft direction and
blows out air in a direction that intersects the rotary shaft, and an air
conditioner provided therewith. 10 RELATED ART Conventionally, centrifugal
fans provided in air conditioners and the |ike have been designed to

pronote cooling of fan notor Qi t overheating of fan notors
during operation. 15 The foﬁ%%@!ﬁérgngonventi onal

cei ling-enbedded air conditioner provided with a conventional centrifugal
fan that has a fan notor cooling nmechanismto pronote cooling of the fan

motor of t hecBRARIFDEGE. BEOWEREND ATRC CONDITIONER WITHE GERs ARfL N9 t hat

houses various constituent equi pnent, and a 20 decoration panel arranged

on the prewgy ofitieE ANVIERETIEM$I Ng. An air inlet is provided at the
approxi mate center of the decoration panel. The casing is provided therein

Wt a cent rint WadbntRRntidRIatSUE & SerdtAfAAN fah LA N cRdftichBY gﬁ&w@&f’ bl ows it

out in the outer peripheral direction, "and a heat exchander arranged so

that i th&bkioung ﬁxo}é‘farﬁ’éiﬂ&l'y Bffds W@Eéht ]gilrfﬁn frarduckd MO frdriifhe rétaly \Biaft
centrifugal fan has a fan notor that is fixed at the approxi mate center of
the t oRtilk®Intand blows out air in a direction that intersects the rotary shaft, and an air conditioner

provided therewith.

10 RELATED ART
Conventionally, centrifugal fans provided in air conditioners and the like have been
designed to promote cooling of fan motors in order to prevent overheating of fan motors during

operation.

15 The following explains a conventional ceiling-embedded air conditioner provided with a
conventional centrifugal fan that has a fan motor cooling mechanism to promote cooling of the

fan motor of the centrifugal fan.

The air conditioner includes a casing that houses various constituent equipment, and a
20  decoration panel arranged on the lower side of the casing. An air inlet is provided at the
approximate center of the decoration panel. The casing is provided therein with a centrifugal fan
that sucks in air from the air inlet and blows it out in the outer peripheral direction, and a heat

exchanger arranged so that it surrounds the outer periphery of the centrifugal fan.



of the casing, and an inpeller that is rotationally driven by the fan
notor. The inpeller principally includes a hub that is coupled to the
‘shaft of the fan nmotor, a shroud that is arranged spaced apart by a
prescri bed spacing on the side opposite the fan notor of the hub (nanely,
the 5 air inlet side), and a plurality2of blades arranged between the hub
and the shroud and arrayed in the circunferential direction. An opening is
provi ded at the approxi mte center of the shroud so that it opposes the

air inlet. Wheadliifslfan hilts B thdig g i1l iapBloxfab bl ind10) Bhte

positioned on the oOuter peripheral side of t
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peri pheral part of the hub bul ges towards tHe side opposite the fan notor,

and 10 digiphindREEY a hub REiSBABILISE tHe Wbt bf theRRORER:, LRoul A fkrRAELd ON-

Furthernoré, a hub cover 1s provided on the surface o theiﬁub on"the side
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apart by a prescribed spacing fromthe 'hub. The surface o ub cover
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protrude radially. 15 At ‘the centrifugal fan, air is sucked fronithe rotary

shaft  dh¢ Gedubifetehtitl Qirbdion] A 8pdnig 19brdvitRd at REbhBLimAEcARS BF HEShiold the ai r
inlet and the shroud. Further, the orientation of the flow of that sucked

in air kA3NGPSsds thedniinle® Th beMibl) e HubLIRS 3 BakMit) BEcIBhRLY holeebbsiticied ohhat
air is blowm out toward the outer periphéeral Side of "the inpeller by the
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peri pheral side of the inpeller passes through the vicinity of the fan 20
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of the space on the fan notor side of the hub and the static pressure of
t hg oS pageAmdttids airalre@o thaeit BppbsePRatul RdlpbRichaPurtiRh&e, { BRAGSerd i§9Si de the
i mpeller), and is subsequently bl owmn once again into the space inside the
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bl own out fromthe cooling air holes is easily guided to the space inside

the | nMelds @i a BtelsPeet @part bypd pEerdel ki@ frdmhe hub. The surface of the hub cover

on the hub side has a plurality of guide blades provided so that they protrude radially.

15 At the centrifugal fan, air is sucked from the rotary shaft direction into the interior of the
impeller via openings in the air inlet and the shroud. Further, the orientation of the flow of that
sucked in air changes to a direction that intersects the rotary shaft, and that air is blown out
toward the outer peripheral side of the impeller by the plurality of blades. A portion of the air
blown out toward the outer peripheral side of the impeller passes through the vicinity of the fan

20 motor and cools the fan motor due to the difference in the static pressure of the space on the fan
motor side of the hub and the static pressure of the space on the side of the hub opposite the fan
motor (space inside the impeller), and is subsequently blown once again into the space inside the
impeller via the cooling air holes of the hub. At this time, the air being blown out from the
cooling air holes is easily guided to the space inside the impeller by the ventilation action of the

25  guide blades of the hub cover. Consequently, the quantity of air blown out from the cooling air



25 gui de bl ades of the hub cover. Consequently, the quantity of air blown
out fromthe cooling air 3 holes increases, making it possible to increase
“the cooling effect of the notor (e.g., refer to Japanese Patent Application
Kokai No. HEI 11-101194). The abovenentioned conventional centrifugal fan
can increase the quantity of air blows3 out fromthe cooling air holes by
radi al gui de bl ades provided in the hub cover, but there is a tendency for
the noise level to increase. DI SCLOSURE CF THE INVENTION It is an object of
t he pr f notor in
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10 a centrifuga sucks 1n arr e rotar rection and

bl ows 1AL tstherotary shaft, and in an
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air erew t as as to suppress an increase in
t he n0|se | evel . The centri fugal fan as recited in daimlis a centrifugal
fan that sucks in air froma rotary 15 shaft direction and blows air out

in a directifgp sbh\RinehibRHLERIR Pridndl g&ﬁﬁm & Ean &%ésﬁ%&%ﬁﬁg%%ﬁ%wvﬁl mot or,

a main plate, a plurality of an alr gui | ectric notor

has st hguf RbAMNe mﬁé air hgféﬁbgﬂdfhl phiak Blaﬂ@ssprgwﬂ&mn'tﬂegh@d ovB0 bﬁt Ao f1§ %I coupl ed

to and rotationally driven the rotary 'shaft. The p urality o ades

are prde(ggg,ﬁpthg%lsgt}gvg%qn&;asghe mai n plate on the side opposite the
electric notor and at a position on the outer peripheral side of the radial

position of the cooling 20 air hole. The air guide, after a portion of the
bl own out air has been guided to the vicinity of the electric notor and

has cogyRéIIGEURESS THE TPVRNTION des the air flow so that the revol ving
direction velocity decreases when bl own out fromthe cooling air hole to
the side of 1fi58n BBke& of PleAirEseRPROSLR td BftaiflaCebitddcoBRALE fect of 2 fan motor in

10 acentrifugal fan that sucks in air from the rotary shaft direction and blows out air in a direction

that intersects the rotary shaft, and in an air conditioner provided therewith, as well as to

suppress an increase in the noise level.

The centrifugal fan as recited in Claim 1 is a centrifugal fan that sucks in air from a rotary

15  shaft direction and blows air out in a direction that intersects a rotary shaft, including an electric
motor, a main plate, a plurality of blades, and an air guide. The electric motor has the rotary shaft.
The main plate has a cooling air hole and is coupled to and rotationally driven by the rotary shaft.
The plurality of blades are provided on the surface of the main plate on the side opposite the
electric motor and at a position on the outer peripheral side of the radial position of the cooling

20  air hole. The air guide, after a portion of the blown out air has been guided to the vicinity of the
electric motor and has cooled the electric motor, guides the air flow so that the revolving
direction velocity decreases when blown out from the cooling air hole to the side of the main

plate opposite the electric motor.



4 In a conventional centrifugal fan, the air guide is a radial guide bl ade
that is provided in the hub cover and, consequently the quantity of air
‘sucked in fromthe cooling air hole tends to increase due to the resulting
ventilation action, but the noise level also tends to increase. 5 The
present inventors discovered that this4noise is caused by turbulence in the
flow when the air sucked in fromthe cooling air hole nerges with the air
sucked in fromthe air inlet side (the rotary shaft direction).
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in fromthe rotary shaft ction flo wa e rotary s rection
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fl ow changes to the outer peri rection due to t rotation of the
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direction flows as far as the vicinity of ront edge part of the bl ade
with a revolving direction velocity of nearly zero. However, because the
air blowmn out fromthe cooling air hole is scooped out by the plurality of

bl ades and bing Wt tindeWR] dsdotere@ Wal fhidmiREE LARES &Y ndthli&rce i thB ﬁ%we\whe[ny

revolving direction velocity in the rotational direction. Consequently,
when t hige At SucRbPMTr Y thelcbOMd PO Rt R with thd 10f Sick&i ihfﬁ%nﬁh@%gql}hﬁééf?@e mal n

pl ate opposite the electric notor merges wth the air sucke romthe

rotary (slabthrybhk@atrb@Rn). SP&ifieN9) ¥ Wagd éﬂtbrtﬁ&foklewgq%@@i FYaulds, the air bl own
out frén1the cool i ng aP% oﬂé d?;turbsuthe flowg1 hec%j% %ucked in from

the rotary shaft direction, thereby increasing the noise level. 20 To
prevent this disturbance in the flow, it is preferable to reduce the
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peripheral direction due to the rotation of the plurality of blades. At this time, the air sucked in
from the rotary shaft direction flows as far as the vicinity of the front edge part of the blade with
a revolving direction velocity of nearly zero. However, because the air blown out from the
cooling air hole is scooped out by the plurality of blades and blown out toward the outer

15 peripheral side, it has a revolving direction velocity in the rotational direction. Consequently,
when the air blown out from the cooling air hole to the side of the main plate opposite the
electric motor merges with the air sucked in from the rotary shaft direction, the revolving
direction velocity of the air blown out from the cooling air hole disturbs the flow of the air
sucked in from the rotary shaft direction, thereby increasing the noise level.

20

To prevent this disturbance in the flow, it is preferable to reduce the revolving direction
velocity of the air blown out from the cooling air hole to the side of the main plate opposite the
electric motor. Consequently, the present invention provides an air guide that, when the air that

passed through the vicinity of the electric motor is blown out from the cooling air hole to the side

25  of'the main plate opposite the electric motor, guides the air so that the revolving direction



passed through the vicinity of the electric notor is blown out fromthe
cooling air hole to the side 25 of the main plate opposite the electric
‘notor, guides the air so that the revolving direction 5 velocity decreases.
Thereby, the air used to cool the electric notor can be nmerged al ong the
air flow sucked in fromthe rotary shaft direction, and the increase in
the noise level can therefore be suppressed. 5 The centrifugal fan as
recited in daim2 is a centrifugal fan that sucks in air froma rotary
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rotarysﬁgﬁggmd The plurality of blades are provided on the surface of the
mai n plate on the side opposite the 10 electric notor and at a position on
the outer peripheral side of the radial position of the cooling air hole.
The air guide, after a portion of the blown out air has been guided to the
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the air flow so that I's bl own out toward e side of e main plate in
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to the side of the nmain plate opposite the electr mot’or
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action, but the noise level also tends to increase pr esent
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when the air Sucked in fromthe cooling air e nerges w air
suqked eldatricRtiok AR Ralpokifbebn fle@Bter peripheral side of the radial position of the cooling
air hole. The air guide, after a portion of the blown out air has been guided to the vicinity of the
electric motor and has cooled the electric motor, guides the air flow so that it is blown out toward

the side of the main plate in the counter rotational direction when blown out from the cooling air

hole to the side of the main plate opposite the electric motor.

15
In a conventional centrifugal fan, the air guide is a radial guide blade that is provided in
the hub cover and, consequently the quantity of air sucked in from the cooling air hole increases
due to the resulting ventilation action, but the noise level also tends to increase.
20 The present inventors discovered that this noise is caused by turbulence in the flow when

the air sucked in from the cooling air hole merges with the air sucked in from the air inlet side

(the rotary shaft direction). Specifically, it was due to the following types of causes.

The air sucked in from the rotary shaft direction flows toward the rotary shaft direction as

25  far as the vicinity of the main plate, and then the direction of the flow changes to the outer



(the rotary shaft direction). Specifically, it was due to the follow ng
types of causes. The air sucked in fromthe rotary shaft direction fl ows
‘toward the rotary shaft direction as 25 far as the vicinity of the main
plate, and then the direction of the flow changes to the outer 6 peripheral
direction due to the rotation of the psdurality of blades. At this tine, the
air sucked in fromthe rotary shaft direction flows as far as the vicinity
of the front edge part of the blades with a revolving direction velocity
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vel oci tyheffthd 1€biBIvH ol R¥A tR4Loolih@ B hOIR 16 BRIstdRBr He'mAiR bRitd Sppblif b de of the
main plate opposite the electric notor. Consequently, the present
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the vicinity of the electric notor so that it 1s blown out fromthe cooling
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direction with respect to the main plate. = Thereby, the alr used to cool
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rotary shaft direction; and the increadse in the noise |level can therefore

be j1guppressed. The centrifugal fan as recited in CCaim3 is the centrifugal
fan as recited in Claim1l or

To prevent this disturbance in the flow, it is preferable to reduce the revolving direction
velocity of the air blown out from the cooling air hole to the side of the main plate opposite the
electric motor. Consequently, the present invention provides an air guide that guides the air that
passed through the vicinity of the electric motor so that it is blown out from the cooling air hole

15 to the side of the main plate in the counter rotational direction with respect to the main plate.
Thereby, the air used to cool the electric motor can be merged along the air flow sucked in from

the rotary shaft direction, and the increase in the noise level can therefore be suppressed.

The centrifugal fan as recited in Claim 3 is the centrifugal fan as recited in Claim 1 or

20  Claim 2, wherein the air guide is formed integrated with the main plate.

Forming the air guide integrally with the main plate in the centrifugal fan enables a

reduction in the number of parts.



20 Caim2, wherein the air guide is forned integrated with the main plate.
Forming the air guide integrally with the nain plate in the centrifugal fan
‘enabl es a reduction in the nunber of parts. 7 The centrifugal fan as
recited in Claim4 is the centrifugal fan as recited in Caim2, further

i ncluding a cover that covers the coolfng air hole fromthe side opposite
the electric notor, and that is provided so that it rotates integrally
with the main plate. The air guide is formed between the cover and the

mai n plate. T‘-ﬁe'E_Ekﬁxi%x%Ql_tf%ﬁ %éjﬁéiltm%ifiﬁ'tlﬁﬁl 4 8%hd @eqtrifﬂ%fgf ' d@réciégﬁ if Bfifiont ri fugal

fan as recited in Caim4, erein the air gui as a bl ade shape
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centrifugal fan as recited in daim6 1s the centrlfug an as recited in
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centrifugal fan as recited in aim ntrifugal” fan as recited in

any oneehiedh e @verldndthB faihplasigh Caim 6 wherein the air guide is forned
in the cover. 15 Because the air guide in the centrifugal fan is formed in

a cgver that is a nmenber separate fromthe nmain plate, an increase in the
noi se | evel can be suppressed w thout changing the structure of the
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the centrifugal fan as recited in any one 20 clTaimof Caiml through
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centrifugal fan, and a casing that houses the centrifugal fan and the heat

exchanger. Because the present air conditioner is provided with a
centrifugal fan, wherein an air

The centrifugal fan as recited in Claim 6 is the centrifugal fan as recited in Claim 5,

10 wherein the air guide has a volute blade shape.

The centrifugal fan as recited in Claim 7 is the centrifugal fan as recited in any one claim

of Claim 4 through Claim 6 wherein the air guide is formed in the cover.

15 Because the air guide in the centrifugal fan is formed in a cover that is a member separate
from the main plate, an increase in the noise level can be suppressed without changing the

structure of the conventional main plate.

The air conditioner as recited in Claim 8 includes the centrifugal fan as recited in any one
20 claim of Claim I through Claim 7, a heat exchanger arranged on the outer peripheral side of the

centrifugal fan, and a casing that houses the centrifugal fan and the heat exchanger.

Because the present air conditioner is provided with a centrifugal fan, wherein an air
guide is provided that, when the air that passed through the vicinity of the electric motor is blown

25  out from the cooling air hole to the side of the main plate opposite the electric motor, guides the



guide is provided that, when the air that passed through the vicinity of
the electric notor is blown 25 out fromthe cooling air hole to the side of
‘the main plate opposite the electric notor, guides the 8 air so that the
revol ving direction velocity decreases, and an increase in the noise |evel
can therefore be suppressed. BRI EF EXPLANATION OF DRAWNGS 5 FIG 1 is an
exterior perspective view of the air conditioner according to the first
enbodi ment of the present invention. FIG 2 is a schematic side
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enbodinment. FIG 3 is an en arge iew of the centr an s I n
2. 10 'ihe@bfof’eﬁe%ugﬁeééé&' liary view taken along the arrow A shown | n FI G
FIG 5 1s a cross-sectional view taken along the B-B line shown in FIG
FIG 6 depicts a conventional exanple of a centrifugal fan of an air

conditioner, and corresponds to FIG 3. FIG 7 is an auxiliary view taken

al ong tﬁl@lﬂﬁﬂﬂﬁbﬁm ﬁhﬁWfN $5 FIG 8 depicts the centrifugal fan of

the air conditioner according to t e second enbodinent, and corresponds to

FIGs 3. Fl Gri§. i & adRx@HY) e'r eYtivel W RIS @u%f?%lg%ﬁe?@cc%ﬁhfégwhé fpn in FIG

8. FIG 10 is a cross-sec nal view taken i ne shown in FIG

9. Fl Gubbodimleof 6t ﬁﬁgﬁnﬁggﬁ&{fugal fan of the air conditioner according
to the third 20 enbodi nent, and corresponds to FIG 3.

FIG. 2 is a schematic side cross-sectional view of the air conditioner according to the first

FI G
3.
4

embodiment.
FIG. 3 is an enlarged view of the centrifugal fan shown in FIG. 2.
10 FIG. 4 is an auxiliary view taken along the arrow A shown in FIG. 3.
FIG. 5 is a cross-sectional view taken along the B-B line shown in FIG. 4.
FIG. 6 depicts a conventional example of a centrifugal fan of an air conditioner, and
corresponds to FIG. 3.
FIG. 7 is an auxiliary view taken along the arrow A shown in FIG. 6.
15 FIG. 8 depicts the centrifugal fan of the air conditioner according to the second
embodiment, and corresponds to FIG. 3.
FIG. 9 is an auxiliary view taken along the arrow A shown in FIG. 8.
FIG. 10 is a cross-sectional view taken along the B-B line shown in FIG. 9.
FIG. 11 depicts the centrifugal fan of the air conditioner according to the third
20  embodiment, and corresponds to FIG. 3.
FIG. 12 is an auxiliary view taken along the arrow A shown in FIG. 11.
FIG. 13 depicts the centrifugal fan of the air conditioner according to the fourth
embodiment, and corresponds to FIG. 4.
FIG. 14 depicts the centrifugal fan of the air conditioner according to the fifth

25 embodiment, and corresponds to FIG. 3.



FIG 12 is an auxiliary view taken along the arrow A shown in FIG 11. FIG
13 depicts the centrifugal fan of the air conditioner according to the
fourth enbodinent, and corresponds to FIG 4. FIG 14 depicts the
centrifugal fan of the air conditioner according to the fifth 25

enbodi nent, and corresponds to FIG 3.99 FIG 15 is an auxiliary view taken
along the arrow A shown in FIG 14. PREFERRED EMBODI MENTS The fol | owi ng
expl ai ns the enbodi nents of the present invention, based on the drawings. 5
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shows an exterior perspective view (celling is omtted) of an air
conditioner I provided with a centrifugal fan 4 according to the first
enbodi ment of the present invention. The 10 air conditioner | is a ceiling

enbeddgRh EpMPRREMEMBISHIMENTR casing 2 that houses various constituent
equi pnent therein, and a decoration panel 3 arranged on the | ower side of

the casing Tge foMRGfhd &pMidsthe ERBoLRATHE Bf the festil Emthfion BBl WA Lirathirlgs.
arranged and ?nsertegd >“i[ijérlzéltheeope?li ng forﬁ@des%n a cel?rf’i ng Uin trﬁeI§|§r
conditioned room as shown in FIG 2. Furthernore, the decoration panel 3

is fitted into the ceiling U opening. 15 The casing 2 has a top plate 21,

and a side praigr BRmBOPIMENGNds downward from the peripheral edge part of
the top plate 21.

(1) OVERALL CONFIGURATION OF THE AIR CONDITIONER
FIG. 1 shows an exterior perspective view (ceiling is omitted) of an air conditioner 1
provided with a centrifugal fan 4 according to the first embodiment of the present invention. The
10  air conditioner 1 is a ceiling embedded type, and includes a casing 2 that houses various
constituent equipment therein, and a decoration panel 3 arranged on the lower side of the casing
2. Specifically, the casing 2 of the air conditioner 1 is arranged and inserted in the opening
formed in a ceiling U in the air conditioned room, as shown in FIG. 2. Furthermore, the
decoration panel 3 is fitted into the ceiling U opening.
15
The casing 2 has a top plate 21, and a side plate 22 that extends downward from the

peripheral edge part of the top plate 21.

The centrifugal fan 4 is arranged inside the casing 2. The centrifugal fan 4 is a turbofan,
20 and has a fan motor 41 (electric motor) provided at the center part of the top plate 21 of the
casing 2, and a turbo impeller 42 that is coupled to and rotationally driven by a shaft 41a (rotary
shaft) of the fan motor 41. The turbo impeller 42 has a disc-shaped hub 43 (main plate) that is
coupled to the shaft 41a of the fan motor 41, a plurality of blades 44 provided at the outer
peripheral part of the surface on the lower side of the hub 43 (namely, the surface on the side

25  opposite the fan motor 41), and a disc-shaped shroud 45 that is provided on the lower side of the



The centrifugal fan 4 is arranged inside the casing 2. The centrifugal fan
4 is a turbofan, 20 and has a fan notor 41 (electric notor) provided at
‘the center part of the top plate 21 of the casing 2, and a turbo inpeller
42 that is coupled to and rotationally driven by a shaft 41 a (rotary
shaft) of the fan notor 41. The turboipnpeller 42 has a di sc-shaped hub 43
(main plate) that is coupled to the shaft 41a of the fan notor 41, a
plurality of blades 44 provided at the outer peripheral part of the
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centrifugal fan 4. A heat exchanger 6 is arranged on the outer peripheral
side of the centrifugal fan 4 so that it encircles the centrifugal fan 4.
The heat exchanger 6 is connected via a coolant conduit to a heat source

unit that ig pdiShahth8%or fif gﬁﬁrﬁt}ltsthe%ﬁﬁmgaﬁfanm@a&a%gedbﬂ@nehe@&r Gxedanger

6 functions 15 as an evaporator during air conditioning operation, and as a

condensgd cetif:f spept i ng operation, and can thereby control the
tenperature of the air blown out fromthe centrifugal fan 4.

A heat exchanger 6 is arranged on the outer peripheral side of the centrifugal fan 4 so that
it encircles the centrifugal fan 4. The heat exchanger 6 is connected via a coolant conduit to a
heat source unit that is installed, for example, outdoors. Thereby, the heat exchanger 6 functions
15  as an evaporator during air conditioning operation, and as a condenser during heating operation,

and can thereby control the temperature of the air blown out from the centrifugal fan 4.

A drain pan 7 is arranged on the lower side of the heat exchanger 6 for receiving the drain
water generated by the condensation of moisture in the air in the heat exchanger 6.
20
A casing heat insulating material 8 is arranged so that it is interposed between an upper
end part of the heat exchanger 6 and the top plate 21 of the casing 2. The casing heat insulating
material § extends from between the upper end part of the heat exchanger 6 and the top plate 21

of the casing 2 toward the outer side, and is arranged so that it encircles the entire inner surface



‘A drain pan 7 is arranged on the | ower side of the heat exchanger 6 for
receiving the drain water generated by the condensation of noisture in the
‘air in the heat exchanger 6. 20 A casing heat insulating material 8 is
arranged so that it is interposed between an upper end part of the heat
exchanger 6 and the top plate 21 of the casing 2. The casing heat
insulating material 8 extends from between the upper end part of the heat
exchanger 6 and the top plate 21 of the casing 2 toward the outer side,
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lower end part of the casing 2.

10
As described above, a main air passageway 10 is formed in the air conditioner 1 from the
air inlet 31 of the decoration panel 3 to the air outlets 32 via the filter 33, the bell mouth 5, the
centrifugal fan 4, and the heat exchanger 6.
15 (2) CONSTITUTION OF THE MOTOR COOLING MECHANISM

The following explains the constitution of the motor cooling mechanism 51, referencing
FIG. 3 through FIG. 5. Herein, FIG. 3 is an enlarged view of the centrifugal fan 4 in FIG. 2. FIG.
4 is an auxiliary view taken along A in FIG. 3. FIG. 5 is a cross-sectional view taken along B-B
in FIG. 4. Furthermore, an arrow R in FIG. 4 depicts the rotational direction of the turbo impeller

20 42 (i.e., the hub 43) of the centrifugal fan 4.

The motor cooling mechanism 51 has a cooling air hole 43a, and an air guide 52 provided

corresponding to the cooling air hole 43a.

xterior from



FIG 3 through FIG 5. Herein, FIG 3 is an enlarged view of the
centrifugal fan 4 in FIG 2. FIG 4 is an auxiliary view taken along Ain
‘'FIG 3. FIG 5 is a cross-sectional view taken along B-B in FIG 4.
Furthernore, an arrow Rin FIG 4 depicts the rotational direction of the
turbo inpeller 20 42 (i.e., the hub 43) of the centrifugal fan 4. The
not or cool ing mechanism 51 has a cooling air hole 43a, and an air guide 52
provided corresponding to the cooling air hole 43a. 12 The cooling air hole
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10 counter Irection. In the present e odiment, the ai'r guide 52 is a
hal f - pijagleshaped part provided so that it covers each of the cooling air
hol es 43a fromthe | ower surface side of the hub 43 (the air inlet side),
and an opening is forned in the counter R direction side thereof. In
addition, the air guide 52 is fornmed integrated with the hub 43. 15 (3)
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the air conditiorner 1, erencing FI G rou
holes 43a (fan motor 31de) to the lower surface side of the hub 43 so that it blows out in the

10 counter R direction. In the present embodiment, the air guide 52 is a half-pipe shaped part
provided so that it covers each of the cooling air holes 43a from the lower surface side of the hub
43 (the air inlet side), and an opening is formed in the counter R direction side thereof. In

addition, the air guide 52 is formed integrated with the hub 43.

15 (3) OPERATION OF THE AIR CONDITIONER
The following explains the operation of the air conditioner 1, referencing FIG. 2 through

FIG. 5.

First, when operation starts, the fan motor 41 is driven, and the turbo impeller 42 of the
20  centrifugal fan 4 rotates. In addition to the driving of the fan motor 41, refrigerant also circulates
in the heat exchanger 6. Herein, the heat exchanger 6 functions as an evaporator during cooling
operation, and as a condenser during heating operation. Further, attendant with the rotation of the
turbo impeller 42, the air inside the air conditioned room is sucked in from the lower side of the
centrifugal fan 4 from the air inlet 31 of the decoration panel 3 via the filter 33 and the bell

25  mouth 5. This air is blown out toward the outer periphery side by the turbo impeller 42, reaches



First, when operation starts, the fan notor 41 is driven, and the turbo

i mpeller 42 of the 20 centrifugal fan 4 rotates. In addition to the
‘driving of the fan notor 41, refrigerant also circulates in the heat
exchanger 6. Herein, the heat exchanger 6 functions as an evaporator during
cooling operation, and as a condensen3during heating operation. Further,
attendant with the rotation of the turbo inpeller 42, the air inside the
air conditioned roomis sucked in fromthe | ower side of the centrifugal
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passageway 10 fer to the arrow
motor 41, and its temperature is raised by the action of cooling the fan motor 41 (refer to the

arrow E in FIG. 3). Further, the air used to cool the fan motor 41 returns to the main air
passageway 10 from the cooling air holes 43a and the air guide 52 formed in the hub 43, and
merges with the air flow (refer to the arrow C in FIG. 3) that is sucked in from the air inlet 31

15 and flows in the main air passageway 10 (refer to the arrow F in FIG. 3).

Herein, the air that blew out toward the outer peripheral side from the turbo impeller 42
has a revolving direction velocity in the R direction, as shown in FIG. 4, is consequently
introduced to the branch air passageway 11, passes through the vicinity of the fan motor 41 and,

20 furthermore, has a revolving direction velocity in the R direction even when it returns from the

cooling air holes 43a to the main air passageway 10 (refer to the arrows D, E, F in FIG. 4).

However, because the air guide 52 is open on the counter R direction side, the air that
passes through the vicinity of the fan motor 41 is blown out from the cooling air holes 43a to the

25  main air passageway 10 side, at which time it is guided so that its revolving direction velocity



Herein, the air that blew out toward the outer peripheral side fromthe
turbo inpeller 42 has a revolving direction velocity in the R direction,
‘as shown in FIG 4, is consequently introduced to the branch air
passageway 11, passes through the vicinity of the fan notor 41 and, 20
furthernore, has a revolving directiongvelocity in the R direction even
when it returns fromthe cooling air holes 43a to the main air passageway
10 (refer to the arrows D, E, Fin FIG 4) However, because the air guide
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functiopsi®o that the air flow (arrow F) that returns fron1the 10 cooling
air holes 43a to the main air passageway 10 cancels out the revolving
direction velocity in the Rdirection that it has when it flows into the
air guide 52. Further, the air flow (arrow F) is formed so that it
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as 1phe cvbldg Uit Nole 43aRE tHe M air BAISzRAY 110 hndeRRuPiHe 9& ofing direction velocity
in the R direction that it has when it flows into the air guide 52. Further, the air flow (arrow F) is
formed so that it smoothly merges with the air flow (arrow C) that is sucked in from the air inlet
31 and flows with a nearly zero revolving direction velocity as far as the vicinity of the front
edge part of the blade 44.
15
(4) CHARACTERISTICS OF THE ATR CONDITIONER
Compared with a fan motor cooling mechanism 951 of a centrifugal fan 904 built into a
conventional air conditioner 901, the centrifugal fan 4 of the air conditioner 1 according to the

present embodiment, and more particularly the fan motor cooling mechanism 51 provided in the

20  centrifugal fan 4, has the following characteristics.

The centrifugal fan 904 of the conventional air conditioner 901 will first be explained. In
the centrifugal fan 904 of the conventional air conditioner 901, a hub cover 946 is fixed
unrotatably relative to a hub 943 so that it covers a cooling air hole 943a of the hub 943 from the

25  lower side as shown in FIG. 6 and FIG. 7. Herein, the hub 943 has a plurality (three in the



15 (4) CHARACTERI STICS OF THE Al R CONDI TI ONER Conpared with a fan notor
cool i ng nechani sm 951 of a centrifugal fan 904 built into a conventional
‘air conditioner 901, the centrifugal fan 4 of the air conditioner 1
according to the present enbodi nent, and nore particularly the fan notor
cool ing nmechanism 51 provided in the 28 centrifugal fan 4, has the
follow ng characteristics. The centrifugal fan 904 of the conventional air
conditioner 901 will first be explained. In the centrifugal fan 904 of the
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relative to a hub 943 so that”it covers a cooling air 943a of the hub
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943 has aplurality (three in the 15 present enbodi nent) o sitionflng
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946b, wherein a screw 953 provided so that it opposes the screw hole 943c
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integrated with the hub 943. The hub cover 946 1s arranged spaced apart

fromthe surface fornmed by the cooling air holes 943a of the hub 943, and
the outer peripheral part thereof is open toward a main air 10 passageway
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provided between the cooling air holes 943a in the circunferential
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10 passageway 910. Furthermore, the hub cover 946 has a plurality of guide blades 952 provided

between the cooling air holes 943a in the circumferential direction and that are provided so that

they protrude radially.

The fan motor cooling mechanism 951 of the centrifugal fan 904 includes the cooling air

15  holes 943a of the hub 943, and guide blades 952 of the hub cover 946.

In the constitution of the fan motor cooling mechanism 951, the air that is sucked in from

the air inlet along the rotary shaft 941a direction flows in the arrow C direction shown in FIG, 6,
the same as in the present embodiment. In addition, it is the same as the present embodiment

20  even with regard to the point that a portion of the air blown out toward the outer periphery side
by a turbo impeller 942 passes between the top plate 21 of the casing 2 and the hub 943, and is
blown out from the cooling air holes 943a into the turbo impeller 942 interior, (refer to the
arrows D, E, F in FIG. 6 and FIG. 7). However, because the air flow (arrow F) that is blown out
from the cooling air holes 943a into the interior of the turbo impeller 942 is merely blown out

25  nearly radially with respect to the hub 943 by the guide blades 952, as shown in FIG. 7 (refer to



'The fan nmotor cooling nmechani sm 951 of the centrifugal fan 904 includes the
cooling air 15 holes 943a of the hub 943, and gui de bl ades 952 of the hub
‘cover 946. In the constitution of the fan notor cooling nechani sm 951, the
air that is sucked in from the air inlet along the rotary shaft 94la
direction flows in the arrow C directilen shown in FIG 6, the same as in
the present enbodinent. In addition, it is the sane as the present .
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(refer to 16 the vel ocity vector e revolving direction
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the velocity vector F2 and the velocity vector F, corresponding to the

rotational velocity of the hub 943), unfortunately grows |arger than the
revolving direction velocity having a velocity vector F3 of the air flow
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951 of the present enbodi nent. As described above, conpared to a
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mechani sm 51 of the centrifugal fan 4 according to the present enbodi nent
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fromthe cooling air hol'es 10 43a to the side of the hub 43 Opposite the
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Thereby, any increase in the noise |level of the centrifugal fan 4,
gener atfRik d3RAAses. Thereby, any increase in the noise level of the centrifugal fan 4, generated when
the flow of air blown out from the cooling air holes 43a to the side of the hub 43 opposite the fan
motor merges with the flow of air that flows through the main air passageway 10, is suppressed;
furthermore, any increase in the noise level of the air conditioner 1 is also suppressed.
15 Specifically, compared with the abovementioned conventional example, the present invention

can reduce the noise level by approximately 1 dB, while obtaining a prescribed air volume and

fan motor cooling performance.

Because the air guide 52 is formed integrated with the hub 43 in the present embodiment,

20  itis possible to reduce the number of parts constituting the turbo impeller 42.

[SECOND EMBODIMENT]
Although the air guide 52 of the motor cooling mechanism 51 in the first embodiment is
provided on the lower surface side of the hub 43, it may also be provided on the upper surface

25  side. Specifically, a fan motor cooling mechanism 151 of a centrifugal fan 104 built into an air



the flow of air blown out fromthe cooling air holes 43a to the side of the
hub 43 opposite the fan notor nerges with the flow of air that flows
‘through the nmain air passageway 10, is suppressed; furthernore, any
increase in the noise |level of the air conditioner 1 is also suppressed. 15
Specifically, conpared with the abovengnti oned conventional exanple, the
present invention can reduce the noise |evel by approximately 1 dB, while
obtaining a prescribed air volume and fan notor cooling performance.
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peri pheual the bhg D¥in iSRRI Th 8le prddr erﬁﬂbﬁlrﬁﬁﬁqh@%dhﬂ raﬁ“ﬁofe‘ 1484 is
enbodi ment. In the present enbodi nent, the cooling air % 143a i1s a long
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concentrically with the hub 143,

10

In addition, in the present embodiment, the air guide 152 is a half-pipe shaped part

provided so that it covers each of the cooling air holes 143a from the upper surface side of the
hub 143 (the fan motor side), and an opening is formed in the R direction side thereof. Thereby,
the air that flows from the upper surface side of the cooling air holes 143a (fan motor side) to the

15 lower surface side of the hub 143 can be guided so that it blows out toward the counter R

direction (refer to the arrow F in FIG. 10), and any increase in the noise level can be suppressed,

the same as in the first embodiment.

[THIRD EMBODIMENT)]

20 In the first and second embodiments, the air guides 52, 152 of the fan motor cooling
mechanisms 51, 151 were formed integrated with the hub 43, 143; however, they may also be
provided in the hub cover, the same as the motor cooling mechanism 951 in the conventional
example. Specifically, a fan motor cooling mechanism 251 of a centrifugal fan 204 built into an
air conditioner 201 of the present embodiment includes, as shown in FIG. 11 and FIG. 12,

25  cooling air holes 243a formed in a hub 243, and a volute blade-shaped guide blade 252 (air



In addition, in the present enbodiment, the air guide 152 is a half pipe
shaped part provided so that it covers each of the cooling air holes 143a
‘fromthe upper surface side of the hub 143 (the fan notor side), and an
opening is fornmed in the R direction side thereof. Thereby, the air that
flows fromthe upper surface side of tiBe cooling air holes 143a (fan notor
side) to the 15 | ower surface side of the hub 143 can be guided so that it
bl ows out toward the counter R direction (refer to the arrow F in FIG

10), ang; ' ' Nnej rs ¥ as in
Lhe 1 PR Ed PRl b e N 2400 A8 FLRRIIERRRE el RARP

enbodi @l | K ' mechani sns
51, 15%@5@2& ngg Sl‘:%"fu e%rﬁzltp? tl\‘/)\n&l'?ﬁ p%éﬂe&&g@%@&@?&g%%%g% et hey may al so
be pruhdadoldd ekdigpiub cover, the same as the motor cooling mechani sm 951
in the conventional® exanple. Specifically, a fan notor cooling mechani sm
251 of a centrifugal fan 204 built into an air conditioner 201 of the
present enbodi nent includes, as shown in FIG | 1 and FIG 12, 25 cooling

ai r shol es 243a ofiat BRde D5 B HilaRY IwRiRdh r\é%%&ﬁ%&iﬁ%%éﬁ%@&@ bRl dgad! ade

252 (air 18 guide) provided'in a hub cove e hub cover 246 i's fixed
SO t hatard fhclifdi dRWaldtiBBesiefiothd ftatfolfl MBI AAR MRAGh) 8RR 228d a

positioning pin, the sane as the hub cover 946 in the” conventi onal

exanpl eherby M0 M Gullle 3iRie 252 of fhe FarthbioRbddi g (ebRariidh bREInRhESHENENtional

enbodi ment) " of volute blades that are inclinéd rearward wth respect to

the ro%ﬂﬁrh;jﬂe?the Bicb & binBhdifnBnCiah §hide AR aifthat Mfvd Whin AJipper MFhE Y de dihd ke the

gui de bl ade 952 of the fan notor cooling nechanism 951 in the conventi onal

exanpl %ooﬁr%%iﬂcﬁ@s%@a?ﬁ@%k&%ﬁe) fARr Otk WS vdr 8 e side N the i8R 3 f dodmattine upper
surface side of the

10  blows out toward the counter R direction.

Specifically, when the air that blows out from a turbo impeller 242 toward the outer
peripheral side flows into the cooling air holes 243a, the same as in the first and second
embodiments, as shown in FIG. 12, it has a revolving direction velocity in the R direction;

15  however, because the guide blade 252 is inclined rearward with respect to the R direction, the
orientation of the flow changes to the counter R direction with respect to the hub 243 (refer to the
arrow I in FIG. 12), and forms a flow having a velocity vector F; with respect to the hub 243,
However, because the hub 243 rotates in the R direction, the air flow consequently forms a flow
having a velocity vector Fs that combines the velocity vector F; and the velocity vector Fy that

20 corresponds to the rotational velocity of the hub 243, and is blown out on the main air

passageway 210 side.

Thus, the same as the first and second embodiments, the guide blade 252 functions to
cancel out the revolving direction velocity in the R direction that the air flow (arrow F) returning

25  from the cooling air holes 243a to the main air passageway 210 has when it flows into the guide



cooling air holes 243a (fan notor side) toward the | ower surface side of
the hub 243, so that it 10 bl ows out toward the counter R direction.
‘Specifically, when the air that blows out froma turbo inpeller 242 toward
the outer peripheral side flows into the cooling air holes 243a, the same
as in the first and second enbodinentlg, as shown in FIG 12, it has a
revolving direction velocity in the R direction; 15 however, because the
gui de blade 252 is inclined rearward with respect to the R direction, the
ori ent ajiJ f : he: ' i j ect to
he hun 58377 o aRy SRRt o 0P SRR BT aStd e Mo B REREET
Ve'OCiQﬁﬂ%ﬁﬁﬁ&bnﬁgnﬁﬁﬁﬂwﬁﬁﬁpeCt to the hub 243. However, because the hub
243 rotates in the Rdirection, the air flow consequently fornms a fl ow
having a velocity vector F3 that conbines the velocity vector F2 and the
vel ocity vector F1 that 20 corresponds to the rotational velocity of the

hub 243, andg, L& I L i t he

Canreas t o} RRIROUE (e iioAndt bl b meBd REAARH O, b hiShbGppiiie (NP
cangel ; i [ i lcdh i j 4100:.& he air
fl ogv (5?# E)nvc\;/}éé)ge 1?21;{%&”%6;?%?&?&%%@%%%00' is%egéfgli“tf Bﬁ%ﬁ%&%ﬁﬁ?&&mﬁﬁ%ﬁ%i nair

passageway 24é rohtde ntidnaf FRMSHILA §571B @h%id@ol&& ﬁba@ﬁla&é %ﬁa%g% nt@@y

increase in the |l evel of noiSe Is conseque y suppressed, the as in

the firghoaRbraRIMBDISEPALIHIBH isipelleP 9f8Ifli the MhvelthifiaPhasoy enbodi ment
obtains a turbo inpeller 242 capable of suppressing 5 any increase in the

noi se | evel by just changing the shape of the guide blade provided in the
hub cover 246 fromthe conventional guide blade 952 to the guide bl ade 252,
W t hout champoOURTHEMBODYVIENT Of the hub 943 of the turbo inpeller 942 in
t he conventional exanple.

10 The guide blade 252 in the third embodiment was volute blade-shaped, but may also be
another shape, such as a turbo blade. Specifically, a fan motor cooling mechanism 351 of a
centrifugal fan 304 built into an air conditioner 301 of the present embodiment includes, as
shown in FIG. 13, cooling air holes 343a formed in a hub 343, and a turbo blade-shaped guide
blade 352 (air guide) provided in a hub cover 346.

15

The guide blade 352 is a plurality of turbo blades (five in the present embodiment) that
are inclined rearward with respect to the rotational direction (R direction) of the hub 343.
Thereby, the air flowing from the upper surface side (fan motor side) of the cooling air holes
343a toward the lower surface side of the hub 343 can be guided so that it blows out toward the

20 counter R direction, obtaining an effect the same as the third embodiment.

[FIFTH EMBODIMENT)]
In the third and fourth embodiments, the air guides 252, 352 were formed in the hub
covers 246, 346; however, they may also be formed in the hubs 243, 343, Specifically, a fan

25  motor cooling mechanism 451 of a centrifugal fan 404 built into an air conditioner 401 of the



[ FOURTH EMBODI MENT] 10 The gui de bl ade 252 in the third enbodi nent was

vol ut e bl ade-shaped, but may al so be another shape, such as a turbo bl ade.
‘Specifically, a fan notor cooling nechanism 351 of a centrifugal fan 304
built into an air conditioner 301 of the present enbodi ment includes, as
shown in FIG 13, cooling air holes 348a fornmed in a hub 343, and a turbo
bl ade- shaped gui de blade 352 (air guide) provided in a hub cover 346. 15
The guide blade 352 is a plurality of turbo blades (five in the present

enbodi Akl duiRbimeaf ﬁlcgu'a@ W0BRWATIG! (1 ae@tﬁcrﬁfyf ReeSfind S hAls 4£0 3R

direction (R direction) of t 343. here arr ow ng fromthe
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he | ower surface side o 343 can WS~ out

towar d th@ Qs SR SR HIagRd ON, obtaining an effect the same as the
third enbodinent. [FIFTH EMBODI MENT] In the third and fourth enbodi nents,

the air guides 252, 352 were forned in the hub covers 246, 346; however,
they may al so be fornmed in the hubs 243, 343. Specifically, a fan 25 notor

cooki ng mechash §ith42bnQiutfonCeR hidf wRal: ham by .{Hetugbglisgr Al (fan

conditioner 401 of the 20 preséent enbodi nent i nclude as shown in FIG 14

and Fl Giotdbside 8Pt RBolHg i i 0
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air that flows fromthe upper surface si _ not or Si cool i ng
ai r holagg intf3s hINEHdise 18R] (BYNEImSHthShGd Shdl gt ehibBdiridat443 so that it

10 In addition, the present embodiment provided an illustrative example for the case in
which a turbo blade-shaped guide blade 452 (air guide) is provided in the hub 446; however, the
present embodiment is not limited thereto, and a volute blade-shaped guide blade may be

provided in the hub, the same as in the third embodiment.

15 [OTHER EMBODIMENTS]
The above embodiments of the present invention were explained based on the drawings,
but specific configurations are not limited to these embodiments, and may vary in scope without

violating the spirit of the present invention.

20 (1) The aforementioned embodiments were explained as examples of a turbo-type
centrifugal fan; however, the present invention may be applied to various types of centrifugal
fans, provided that it is a type that uses a portion of the air once it is blown out from the

centrifugal fan to cool the fan motor.,



bl ows out toward the counter R direction, and consequently can obtain the
ef fect of suppressing any increase in the noise |level, the sane as the
‘third and fourth enbodi nents. 10 In addition, the present enbodi nent
provided an illustrative exanple for the case in which a turbo

bl ade- shaped gui de bl ade 452 (air gui@e) is provided in the hub 446;
however, the present enbodinent is not limted thereto, and a volute

bl ade- shaped gui de bl ade may be provided in the hub, the sane as in the
third enbodigaphie rdSmb AHERCRBERLMENEStacins capficn BRRdkTERLShalick e

pr esent invéntiéﬁlme?é exp glne as?g oﬁ Fﬁgggramfhgs, lgﬁ? speéF iC
conf i gygat 4G dffoRer i bkdiiEhowRvé R SraBR QLB At maP & gﬁr? td N scope
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centrifugal fan; however, t present 1hvention may be appl to various

types oh i@@old hd'gfin mdtBfire atbhidl Hatic!thelasing, i S a type that uses a portion
of the air once it is blown out" fromthe centrifugal fan to cool the fan

not@gr. 21 (2) The aforenentioned enbodi nents provided an expl anation of a
ceil i ng-enbedded type air conditioner as an exanpl e; however, the present

enbodi MNPUSBYLA, FOERD GPRIPPEICAGTORRr | ous types of air conditioners,
provi ded that they are provided with a centrifugal fan wherein an inpeller

and a fan nohehsdéfhépleditefiendbhl it pie@sibBYcootink BELE TR A idtELRIOF
APPL| CATI ON The use of the present invention obtains a prescribed cooling
ef f ect enblds thaBugPrdsSion 8Pshy increase in the noise level in a centrifugal fan that sucks in air

from the rotary shaft direction and blows out air in a direction that intersects the rotary shaft, and

10  in an air conditioner provided therewith.



enabl es the suppression of any increase in the noise level in a centrifugal
fan that sucks in air fromthe rotary shaft direction and blows out air in
‘a direction that intersects the rotary shaft, and 10 in an air conditioner
provided therewith. 22 CLAIMS 1. A centrifugal fan (4, 104, 204, 304, 404)
that sucks in air froma rotary shaft 2direction and blows air out in a
direction that intersects a rotary shaft (41 a), conprising: an electric
notor (41) having said rotary shaft; 5 a main plate (43, 143, 243, 343,
443) having a cooling air hole (43agpAfgis 243a, 343a, 443a) and being
coupled to and rotationally driven by said rotary shaft; a plurality of

bl ades §( 4A)ceﬂ519}@aﬂﬁ9 AN ok 4Sye4 268 104t s3@s%n TRIBmA R %ﬁtdﬁ%pt?d dopposi te
é e outer de ofd

an el ectrlc not or at a position on t peri pheral si t he
radi al %Qﬂoﬁﬂ(m et ifkGrsBdes aﬁﬁ&r?shﬁf‘ lé)oc&*ﬂ @ifg: 9ui de (52, 152,
252, 352 452) that, after a portion of own ou alT has been guided

to the vici @hgbéc@;@n%rct@jﬁa%{glsgldrfgwshgﬁd has cool ed said electric notor,
guides the air flow so that tthe revdlving direction velocity decreases

wheR bl own Qufaid pRMD @4 43 mohwg@yﬁavh@a%bﬁngnﬁhaé @@apmaam mgsn pl ate

opposite said electric notor. A céntrifugal fan (4, 104, 204 304,
404) that suygks ahﬂ‘bé’ihgch‘Pél‘l‘t@aﬁ&%cﬁétiﬁnél'l}acﬁﬁveﬁ'b?%ﬁﬁ' Qtaryaéﬂgﬂ bl ows air out in
a direction that intefsects a rotary shaft conpr|5|ng an electric

nmotor (41) hgwirRkty %Pbﬁdés((tﬁl) ﬁoﬁh&f & the siFRica oP 5&?& ﬁla(niﬁate bt the b3 ggﬁé 443)
having a cooling air hole (43a, 143a, 243a, 343a, 43a) and bei'ng coupl ed
to and rot akheRakikYndibd M8 @.t BYosidrCor e 8htér Sdpphéral side of the radial position of
said cooling air hole; and
10 an air guide (52, 152, 252, 352, 452} that, after a portion of the blown out air has been
guided to the vicinity of said electric motor and has cooled said electric motor, guides the

air flow so that the revolving direction velocity decreases when blown out from said

cooling air hole to the side of said main plate oppesite said electric motor.

15 2. A centrifugal fan (4, 104, 204, 304, 404) that sucks in air from a rotary shaft direction and
blows air out in a direction that intersects a rotary shaft (41a), comprising:
an electric motor (41) having said rotary shaff;
a main plate (43, 143, 243, 343, 443) having a cooling air hole (434, 143a, 243a, 343a,
443a) and being coupled to and rotationally driven by said rotary shaft;

20 a plurality of blades (44) provided on the surface of said main plate on the side opposite
an electric motor and at a position on the outer peripheral side of the radial position of
said cooling air hole; and
an air guide (52, 152, 252, 352, 452) that, after a portion of the blown out air has been
guided to the vicinity of said electric motor and has cooled said electric motor, guides the

25 air flow so that it is blown out toward the side of the main plate in the counter rotational



20 a plurality of blades (44) provided on the surface of said nmain plate on
the side opposite an electric notor and at a position on the outer
‘peripheral side of the radial position of said cooling air hole; and an
air guide (52, 152, 252, 352, 452) that, after a portion of the bl own out
air has been guided to the vicinity g8 said electric notor and has cool ed
said electric notor, guides the 25 air flowso that it is blown out toward
the side of the main plate in the counter rotational 23 direction when

bl own out f rdﬁ@%@'v%eﬁ%%&ﬂq&t%io? Q%Hhxg)otliﬁ Eﬁﬁ?%ggﬁ'le%ide%?iiﬂd %]%Zr?plgl!eat e

opposite sai ctric notor. centri fan as recited in
Claiml or L Zaid Qi said air guide (52, 152) is formed integrated
with said nag%ﬁé%}aa%le\é%%, nj%ﬁ% 4. The centrifugal fan (204, 304, 404) as
recited in Claim2, further conprising: a cover (246, 346, 446) that covers
said cooling air hole (243a, 343a, 443a) fromthe side opposite the

el ectri ; t1d i : i r‘gllégg-s integrally with
sai d rraBi(':nml%hgffg%gf%ng%fsl,d@ﬁ%{,ee%%&é%?:laﬁlefr2"?(?11? i g’al allﬁr gui de (252, 352,

452% is for i : [ | (49 e centrifugal
Fan>(204, 300 oy E PR EMRL PSRy AR B (3 LT Gl e (352,

352, 452) has a bl ade shape inclined rearwards in the rotational direction
of said cover (246, 346, 446). 6. The centrifugal fan (204) as recited in

Caimy, yhetRinfusaing @bd, 304) 4R) b2RdledNATIAML iitiRr PhddiRiPare.

a cover (246, 346, 446) that covers said cooling air hole (243a, 343a, 443a) from the side

opposite the electric motor, and that is provided so that it rotates integrally with said main
10 plate (243, 343, 443);
wherein,

said air guide (252, 352, 452) is formed between said cover and said main plate.

5. The centrifugal fan (204, 304, 404) as recited in Claim 4, wherein
15 said air guide (252, 352, 452) has a blade shape inclined rearwards in the rotational

direction of said cover (246, 346, 446).

6. The centrifugal fan (204) as recited in Claim 5, wherein
said air guide (252) has a volute blade shape.
20
7. The centrifugal fan (204, 304) as recited in any one claim of Claim 4 through Claim 6
wherein

said air guide (252, 352) is formed in said cover (246, 346).

25 8. Anair conditioner (1, 101, 201, 301, 401), comprising:



20 7. The centrifugal fan (204, 304) as recited in any one claimof Caim4
through daim6 wherein said air guide (252, 352) is forned in said cover
(246, 346). 25 8. An air conditioner (1, 101, 201, 301, 401), conpri sing:
24 the centrifugal fan (4, 104, 204, 304, 404) as recited in any one claim
of Cdaiml through Caim?7; a heat e@déhanger (6) arranged on the outer
peri pheral side of said centrifugal fan; and 5 a casing (2) that houses
said centrifugal fan and said heat exchanger.

the centrifugal fan (4, 104, 204, 304, 404) as recited in any one claim of Claim [ through
Claim 7;
a heat exchanger (6) arranged on the outer peripheral side of said centrifugal fan; and

5 a casing (2) that houses said centrifugal fan and said heat exchanger.



