Al R "CONDI TI ONER TECHNI CAL FI ELD The present I nvention rel ates to
san  "air 5  conditioner. Mre specifically, the invention relates to an
air conditioner conprising a cylindrical bell nmouth for introducing room

~ air, a centrifugal fan for radially blowing off air that has been sucked in
through this bell routh, and a heat exchapger for performng heating or
heat - absor pti on 10 with the air that has been blown off by this
centrifugal fan. BACKGROUND ART As shown in Fig. 4, as this type of
air 15 conditioner 101, there has been known one which conprises, within
a casing 102, a bell mouth 108 for pi-gt [ omair, a centrifugal fan
110 for radially blowng off air tﬁg? Eggﬁggg%Nggcked I n through this bel
nout h 108, and a heat exchanger 109 provi ded opposite to an air outlet of
20 this centrifugal fan 110. 1In this exanple, the casing 102, which is

housed in a ﬁﬁé%ﬁfekﬁgfﬁﬁf S through an opening H provided in a ceiling R
has, along t | ; %.dressing panel 120 including a suction grille
122 and a grille fitti franme 12%& On _the .r.ear si f _the_dressing
panel 120, is provided@gﬁ | TS ane PP g gggggﬁgal-tg K surﬁéced
- tnner pg & phgcgr?cliigféégxg.e %olrae Oéjpeenceldfitc%vﬁryd, ache invention relates to an
air conditioner comprising a cylindrical bell mouth for
introducing room air, a centrifugal fan for radially blowing
off air that has been sucked in through this bell mouth, and
a heat exchanger for performing heating or heat-absorption

10 with the air that has been bléwn off by this centrifugal

fan.

BACKGROUND ART
As shown in Fig. 4, as this tYpe of air
15 conditioner 101, there has been known one which comprises,
‘within a casing 102, a bell mouth 108 fof introducing room
air, a centrifugal fan 110 for radially blowing off air
that has been sucked in through -this bell mouth 108, and a
heat exchanger 109 provided opposite to an air outlet of
20 this centrifugal fan 110. In this example, the casing 102,
which is housed in a ceiling pocket S through an opening H
provided in a ceiling R, has, along the ceiling R, a
dressing panel 120 including a suction grille 122 and a
grille fitting frame 121. On the rear side of the dressing

25 panel 120, is provided an inner frame 111 having a conical-



casfng top plate 102a and an outer peripheral surface 111b conprising four
pl'anes formng the four sides. In the top face of the inner frame 111, is
‘f.ormed a receiving groove 5 (drain groove) 112 conprising a flat bottom
face 112b, an annul ar inner side face 112a extendi ng al ong the inner

peri pheral surface 11l1la, and an outer sidg face 112c conprising four planes
al ong the outer peripheral surface 111b. ?0 The bell mouth 108
is formed into a cylindrical shape by boring a circular hole in- the
center of a partitioning plate 108b and besides curving an edge 108a of
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annular inner side face 112a extending along the inner
peripheral surface 1llla, énd an outer side face 1l2c
comprising four planes along the outer.peripheral surface
111b. |
10 The bell mouth 108 ié formed into a cylindrical
shape by boring a circular hole in the center 6f a
partitioning plate 108b and besides curving an edge 108a of
this circular hole toward the .centrifugal fan 110. - This
bell mouth 108 is installed by fitting the partitioning
15 plate 108b to an end portion of the inner frame 111 on the
suction grille 122 side. |
The centrifugal fan 110 has a main plate 104
placed along the casing top ﬁlate 102a, a shroud 105
opposéd to the main plate 104, and a plurality of blades
20 106 provided between the main pléte 104 and the shroud 105.
In the center of the main plate 104, is provided a hub 104b
of a truncated-cone shape curved toward the suction grille
122. A fan motor 103 is placed at a recess of the hub 104b
on the casing top plate 102a side, and the main body of the

25 fan motor 103 is mounted on the casing top plate 102a via



an E-shaped fl ange 103b and a rubber isolator 117. Besides, an output shaft
*(rotary shaft) 103a of the fan nmotor 103 is nounted on the hub 104b via a
r-ubber isolator 116. The shroud 105 has an annul ar bl ade support portion 5
105b that nmkes contact with the blades 106, and a cylindrical
rout hpi ece portion 105a curving fromthe_iqiner edge of the blade support
portion 105b and extending toward the suction side in the axial direction.
Thi s nmout hpi ece portion 105a overlaps with the cylindrical portion 108a of
10 the bell mouth -108 to surround the outside of the
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the recelVIn%y%&%%i%c% 2mod?LpfééE“§§E§EB§S1bgar%%%ang from the inner
edge of the blade support portioh 105b and extending toward
the suction side in the axial direction. This mouthpiece
portion 105a overlaps with the cylindrical portion 108a of'
10 the bell mouth -108 . to surround the outside of the
cylindrical portion 108a with a spacing.
A fan guide 107 is set at the inner side face
112a of the receiving groove 112. This fan guide 107
comprises a cylindrical portion 107b to be fitted to the
15 inner side face 112a, and a guide portion 107a curving from
the upper end side of the cylindrical portion 107b and
extending radially inward. This guide portion 107a is in
proximity to the outer edge of the blade support portion
105b of the shroud 105.'.This arrangement allows air blown
20 off by the centrifugal fan 110 to smoothly pass through a
gap 113 between the centrifugal fan 110 énd the heat -
exchanger 109. |
The heat .exchanger 109 is formed into a

rectangular frame shape along the outer side face 112c of

25 the receiving groove 112, and arranged so as to reach the



-4-‘cgsing top plate 102a fromthe bottomface 112b of the receiving groove
112. In operation, the centrifugal fan 110 is rotated by the fan notor 103.
As a result, roomair is sucked to 5 the centrifugal fan 110 through the
suction grille 122. and the bell nouth 108, and then radially bl own off by
the bl ades 106 around the rotary shaft 103a.  The bl own-off air, while

gui ded by the guide portion 107a of the fan guide 107, passes through the
gap 113 between the 10 centrifugal fan 110 and the heat exchanger 109,
under goi ng heati ng and heat absorption by the heat exchanger 109. Then, the

air passes tgégggphﬁg&gppig%elbeiﬁ‘fgnfﬁ%%%} QEI[:I‘%I BEUWEE QO A, %%gﬁtifrpgt

side plate 1 ef ng bl own of e roomthrough an air

123 of the 1 .dtessi nel, ,120. In such an air conditioner éequipped
with a centr??ﬁﬁéganngggoggsggebed above, however, there has been a
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the bell mouth 108, and then radially blown off by the
blades 106 around the rotary shaft 103a. The blown-off
air, while guided by the guide portion 107a of the fan
guide 107, passes through the gap 113 between the
10 centrifugal fan 110 and the heat exchanger 109, undergoing
heating énd heat absorption by the heat exchanger 109.
Then, the air passes through a gap 114 between the heat
exchanger 109 and a casing side plate' 102b; thus being
blown off into the room through an air outlet 123 of the
15 dressing panel 120.
In such an air conditioner equipped with a
centrifugal fan as described above,.however, there_has been
a problem that the air blown off by the centrifugal fan 110
would cause air blow noise (foreign noise) of around 800 Hz
20 (500 to 1000 Hz) at the gap 113 between the centrifugal fan
110 and the heat exchanger 109.
In this case, the guide portion 107a of the fan
guide 107 is placed in proximity to the outer edge of the
blade support portion 105b of the shroud 105 so that the

25 air blown off by the centrifugal fan 110 smoothly passes



- 5- through the gap 113 between the centrifugal fan 110 and the heat
sexchanger 109. However, the air bl ow noise can not be suppressed enough. 5
DI SCLOSURE OF THE I NVENTI ON An obj ect of the present inventionis to
provide an air conditioner which can effectively reduce the air blow noise.
I'n order to achieve the above object, the present 10 I nvention provides
an air conditioner conprising, wwthin a casing, a cylindrical bell nouth
for introducing roomair, a centrifugal fan for radially blowng off air
sucked in through the bell mouth, and a heat exchanger provided opposite to

an air outl et:h ﬁl RN 4938 e 3‘2 Tt ri fugal fan e%ﬁra aI ly
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toward a suc axi‘al Fecti’ om Accor

conditioner, air _blownaise (forei gn noi se of around 800 Hz) is
effectively PERRCER &Q-ﬁﬁqu described later. Al so, when the guide
portion is provided integrally wth the shroud, naterial cost,
transport cost and installation cost for the fan guide are reduced so that

t he product cost_can be red ] i )
P % DISCLOSURE OF TﬁﬁegNVEﬁTf8npared 25 with the prior art

An object of the present invention is to provide
an air conditioner which can effectively reduce the air
blow. noise. |

In order to achieve the above object, the present

10 invention provides an air conditioner comprising, within a
casing, a cylindrical bell mouth for introduoing room air, a
centrifugal fan for’ radialiy blowing off air sucked in
through the bell mouth, and a heat exchanger provided
opposite to an air outlet of the centrifugal fan, wherein

15 a shroud of the centrifugal fan has an annular
guide portion which is provided radially outside the annular
blade support portion and which curves and extends toward a
suction side in an axial direction.

According to this air_conditioner, air blow noise

20 (foreign noise of.around 800 Hz) is effectively reduced as
will bé described later. Also, when the guide portion ié
provided integrally with the shroud, méterial cost,
transport cost and installation cost for the fan guide are
reduced so that the product cost can be reduced, as compared

25 with the prior art.



-6- In an enbodi ment, the centrifugal fan is nade up by engagi ng the bl ade
'support portion with a fan body which is formed by integrally nolding a
mai n plate, the guide portion, and bl ades arranged between the nmain plate
and the 5 guide portion. In this air conditioner, the centrifugal fan
can be assembl ed sinply without using anydarge-scal e equi pment.
Accordingly, increases in the product cost can be avoided. In an

enbodi ment, the heat exchanger is formed 10 into a rectangul ar frame
shape surroundi ng periphery of the centrifugal fan. According to this air

conditioner, the air gw Boeﬁﬁéﬁﬁﬁéﬁif HJ“%eﬁﬁ?&fﬁéhff£§ﬁth%eﬁﬁde up

Furthernore, the preseft invention pf OVi es an condi ti oner
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support portlon topg§gegg.tomard t he suctlon side in the axi al dlrectlon.
In this air conditioner, the centrifugal fan can
be assembled simply without using any large-scale equipment.
Accordingly, increases in the product cost ‘can be avoided.
" In an embodiment, the heat exchanger is formed
10 into a rectangular frame shape surrounding periphery of the
centrifugal fan.
According to this air conditioner, the air blow
noise can be further reduced effectively.
Furthermore, the present invention provides an
15 air conditioner.comprising, within a casing, a cylindrical
bell mouth for introducing room air, a centrifugal fan for
radially blowing off air sucked in through the bell mouth,
and a heat exchanger provided opposite to an air outlet of
the centrifugal fan, wherein
20 | a shroud of tﬁe centrifugal fan has an annular
guide portion which is provided radially outside the blade
support portion and which abuts on an outer edge of the

annular blade support'portion to extend toward the suction

side in the axial direction.



-7-'Apcording to this air conditioner, air blow noise (foreign noise of
;around 800 Hz) is effectively reduced. In an enbodi ment, the guide portion
is curved so as to change in direction fromone direction in which the 5
outer edge of the blade support portion radially extends, toward the
suction side in the axial direction. Accorging to this air conditioner, the
air blow noise is reduced effectively. In an enbodi nent, the 'guide portion
bends so as 10 to change in direction fromone direction in which the
outer edge of the blade support portion radially extends, toward the

suction side in the axi é é“ £ Lon. ﬁf o] géngoﬁgiii%ae irafgng'g'pﬂgﬁ ethe
o fﬁ%l@. h an enbo |nenF,

air blow noise is redu

t he guide portion .extends to speci fi tent in.Lthe sane directign as
the di rectiong TSI RS Sy cfuri‘%e&g? :%Q sb%p%ﬁe B?'Ygg%,r ﬁﬁcﬁéhds at
the place where the guide portion_ has xt% ded t.o the ecifjed extegt. 20
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effectively. In an enbodi nent, the quide_portion extends fromthe, qutej
edge of the Bi%de sappoee por HidP g’?ﬁpor{‘ o%?dgllﬁgcg&&‘_‘i ot s"F}HJe&? nthRe
axi al dEJECtGﬂ%er edge of the blade support pqrtion radially extends,
toward the suction side in the axial direction.
According to this air conditioner, the air blow
noise is reduced effectively. |
In an embodiment, the guide portion bends so as

10 to change in direction from one direction in which the
outer edge of the blade support portion radially extends,
toward the suction side in the axial direction.

According to this air conditioner, the air blow
noise is reduced effectively.

15 In an embodiment, the guide portion extends to a
specified extent in the same direction as the direction of
the outer edge of the blade support portion, and bends at
the place where the guide portion has extended to the
specified extent.

20 According to this air conditioner, the air blow
noise is reduced effectively.

In an embodiment, the guide portion extends from
- the outer edge of the blade support-portion straight toward

the suction side in the axial direction.



In dnlenbodinent, the centrifugal fan is made up by engagi ng the bl ade
‘support portion with a fan body which is formed by integrally nolding a
main plate, the guide portion, and bl ades arranged between the main plate
and the 5 guide portion. In this air conditioner, the centrifugal fan
can be assenbl ed sinply w thout using anyigarge-scale equi pnent .
Accordingly, increases in the product cost” can be avoided. In an
enbodi ment, the heat exchanger is formed 10 into a rectangular frane
shape surroundi ng periphery of the centrifugal fan. According to this air
conditioner, the air blow_noi o f e f tisve

B g Pt S b LR B ol o e b,

BRIEF DESCRI PTI ON OF T . 171s a dima seCt1 ona

of the ot oscht Ehoainn the Plald S WHHCRE SHH S o Mo dV SR8 ™0
Fhte and ai ¢ 18 herEEaby; (e TLenaPIdIRG. T n Rt Rt e wibh S
S5 ALy PoshdrroRbd ioges anranasd betwedn 'fid Hhid HIAS daE AL Of

an airP

5 _guide portion.

In this air conditioner, the centrifugal fan can
be assembled simply without using any large-scale equipment.
Accordingly, increases in the product cost can be avoided. -

In an embodiment, the heat exchanger is formed

10 into a rectangular frame shape surrounding periphery of the
centrifﬁgal fan.

According to this air conditioner, the air blow

noise can be further reduced effectively.

15 BRIEF DESCRIPTION OF TﬁE DRAWINGS

Fig. 1 is a longifudinal sectional view showing
the construction of an alir conditioner according to one
embodiment of the present invention;

Fig. 2 is a plan view showing maip part of the

20 air éonditioner;

Fig. 3 is a view showing the relationship between
air flow rate and air blow noise of the air conditioner in
comparison with a prior art example and the like;

Fig. 4 is a view illustrating the construction of

25 an air conditioner at the prior art:;



- 9- Figs. 5A and 5B are views showing an exanple in which a sub-shroud is
wel ded and fitted to the fan body, where Fig. 5B shows the centrifugal fan
as viewed fromthe suction side in the axial direction, and Fig. 5A shows a
5 sectional view taken along the line A- A of Fig. 5B, Figs. 6A and 6B
are views showing a first exanple in whichythe fan body and the sub-shroud
are fitted by being engaged with each other, where Fig. 6B shows the
centrifugal fan as viewed fromthe suction side in the 10 axi al
direction, and Fig. 6A shows a sectional view taken along the line A- A of

Fan body and i he sub- SHESHY ab PRt oF By beY beangageane, o, eidhrle I8,
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Laken 8l ong, Lheld A s SholkOrni®eaRe ey, Bt G R e o
cent i fugal FHCHON 8RR APomthe 8ttt O Fertson (HE abRdr B TR, 2
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Figs. 6A and 6B are views showing a first example
in which the fan body "and the sub-shroud are fitted by
being engaged with each other, where Fig. 6B shows the
centrifugal fan as viewed from the suction side in the

10 axial direction, and Fig. 6A shows a sectional view taken
along the line A - A of Fig. 6B;

Figs. 7A and 7B are views showing a second example
in which the fan body and the sub-shroud are fitted by being
engaged with each other, where TFig. 7B shows the

15 centrifugal fan as viewed from the suction,_Side in the
axial direction, and Fig. 7A shows a sectional view taken
along the line A - A of Fig. 7B;

Figs. 8A, 8B and 8C are views showing a third
example in which the fan body and the sub-shroud are fitted

20 - by being'engaded with each othér, where Fig. 8B shows the
centrifugal fan as viewed from the suction side in the
axial direction, Fig. 8A shows a sectional view taken along
the line A - A of Fig. 8B, and Fig. 8C shows a sectiqnal

view taken along the line B - B of Fig. 8B; and



-10- Figs. 9A, 9B, 9C and 9D are views show ng nodification
*exanpl es, respectively, of the guide portion of the shroud of the

- centrifugal fan. 5 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Her ei nbel ow,
enbodi ments of the air conditioner of the present invention are described
in detail. Fig. 1 shows a | ongitudi nal §g@%lonal view of an air conditioner
1 according to an enbodi nent. This air condi tioner 1 conprises,
within a casing 2, a bell nouth 8 for introducing roomair, a centrifuga

fan 10 for radially blowng off air that has been sucked in through this

bell nouth 8, and a heg%%§§igaﬂ9er9§,prg&jd?gdopgg§i%géxaéy%ﬂ?r éﬂ&dﬁ&%lob

aL the centrifugal fan n-thi's exanpl e, casli ng
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suction grille 22 and,a grille fitt,i fr 21. On the rear side of the
" dressing pangt® Zi?;}r‘?‘%d Fﬂ%\fi}%fed:%rlfn‘&?li r frame 11 having a
coni cal -surfaced inner peripheral surface 1la opened toward a casing top
pl ate 2a and an outer peripheral surface 11b conprising four planes formng
the four sides. In the top surface of the inner frame 11, is forned a
recei vitg grifove NG KPRy ING G THE JNYENSIQY a2 f1at bottom face 12b,

an annul ar inner side ) ) . .
Hereinbelow, embodiments of the air conditioner

of the preéent invention are -described in detail.
Fig. 1 shows a longitudinal sectional view of an
air conditioner 1 according to an embodiment. This air

10 conditioner 1 comprises, within a casing 2, a bell mouth 8
for introducing room air, a centrifugal fan 10 for radiallf
blowing off air that has been sucked inlthrough this bell
mouth 8, and a heat exéhanger 9 provided opposite to an air
outlet 10b of the centrifugal fan 10.

15 ’ _ In this example, the casing 2, which is housed in
a ceiling pocket S through an opening H provided in a
éeiling R, has, along the céiling R, é dressing panel 20
including a suction g:ille 22 and a grille fitting frame
21. On the rear side of the dressing panel 20, is provided

20 an inner frame 11 having a conical-surfaced inner
peripheral surface lla opened toward a casing top plate 2a
and an outer peripherél surface 11b comprising four planeé
forming the four sides. In the top surface of thé inner
frame 11, is formed a receiving groove (drain groove) 12

25 comprising a flat bottom face 12b, an annular inner side



11 face 12a ext endi ng along t he i nner peripheral surface 1la, and an outer
‘'side face 12c conprising four planes along the outer peripheral surface
11b. The bell rmouth 8 is formed into a cylindrical 5 shape by boring a
circular hole in the center of a partitioning plate 8b and besi des
curving the edge 8a of this circular holelﬁomard the centrifugal fan 10.
This bell nmouth 8 is installed by fitting the partitioning plate 8b to an
end portion of the inner frame 11 on the suction 10 grille 22 side. The
centrifugal fan 10 has a main plate 4 placed along the casing top plate 2a,
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this circular hole toward the centrifugal fan 10. This

bell mouth 8 is installed by fitting the partitioning plate

8b to an end portion of the inner frame 11 on the suction
10 grllle 22 side.

The centrifugal fan 10 has a main plate 4 placed
along the casing top plate 2a, a shroud 5 opposed to the
main plate 4, and a plurality of blades 6 provided between
the main plate 4 and the shroud 5. In the center of the

15 main plate 4, is provided a hub 4b of a truncated-cone
shape curved toward the suction grille 22, A fan motor 3
is provided at a recess of the hub 4b on the casing top
plate 2a side, and the main body of the fan motor 3 is
mounted on the casing fop plate 2a via an L—shaped'flange

20 3b and a rubber isolatof 17. Besides, an output shaft
(rotary shaft) 3a'of the fan motor 3 is fitted to a hole 4a
of the hub 4b via a rubber isolator 16. The shroud 5 has
an annular blade support portion 5b that mékes contact with
the blades 6. A cylindrical mouthpiece portion 5a curving

25 and extending toward the suction side in the axial



-12 - . direction is integrally provided radially inside the blade support
.portion 5b. This nouthpiece portion 5a overlaps with the cylindrical
portion 8a of the bell mouth 8 to surround the outside of the cylindrical
portion 8a with a 5 spaci ng. That is, the nouthpiece portion 5a
fornms a suction opening 10a of ‘this cent&ifugal fan 10. Al so, an annul ar
gui de portion 5c which curves and extends ?6Mard the suction side in the
axial direction to approach the inner peripheral surface 1la of the inner
frame 11 is 10 integrally provided radially outside the blade

S ort portign 5h.. Guided, b hi ' [ ) . al I
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result, roomair is sucked to_the 25 ,centrifugal fan 10 thro%gP the
suction griH5¥QEE°QfR9?E&mg 10a of this centrifugal fan 10. so, an

annular guide portion 5¢ which curves and extends toward
the suct;on side in the axial direction to approach the
inner peripheral surféce lla of the inner frame 11 is

10 integrally provided radially outside the blade support
portion 5b. Guided by this guide portion 5c, the air blown
off through the air outlet 10b of the centrifugal fan 10 |
smoothly passes through a gap 13 between the centrifugal
fan 10 and the heat exchanger 9.

15 The heat exchanger 9, as shown in Fig. 2 (which
shows a view of Fig. 1, excluding the dressing panel 20,
the inner frame 11 and the bell mouth 8 in Fig. 1, as seen
from below), is formed into a rectangular frame shape along

' the outer side face 12c of the receiving groove 12. As

20 shown in Fig. 1, this heat exchanger 9 is placed so as to
reach the casing top plate 2a from the bottom face 12b of
the receiving groove 12,

In operation, the centrifugal fan 10 is rotated
by the fan motor 3. As a result, room air is sucked to the

25 ‘centrifugal fan 10 through the suction grille 22, the bell



-13- mouth 8
‘t hrough the

and the suction opening 10a, and then radially bl own of f
air outlet 10b by the blades 6 around the rotary shaft 3a.

The

bl own-of f air, while guided by the guide portion 5¢ of the shroud 5, passes

t hrough the
heat exchang
exchanger 9.
exchanger 9

5 gap 13 between the centrifugal fan 10 and the
er 9, undergoi ng heating or DE§L absorption by the heat

Then, the air passes through™a gap 14 between the heat
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heat exchanger 9. Then, the air passes through a gap 14
between the heat exchanger 9 and a casing side plate 2b,
thus being blown off into the room through an air outlet 23
of the dressing panel 20.

Fig. 3 shows 1in one-dot chain 1line the
relationship between air flow rate and air blow noise of
the air conditioner 1 in this embodiment. For'comparisdn's
sake, data of a prior art example (one eqﬁipped with the
fan guide 107 shown in Fig. 4) is shown in broken line,
while data without any guide is shown in solid line. As
can be understood from Fig. 3, the air conditioner 1 of
this embodimeﬁt, ih which the shroud 5 of the centrifugal

fan 10 is equipped with the aforementioned guide portion
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de

al
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5¢, showed that air blow noise can be reduced by about 2.0

.- 2.5 dBA as compared with the prior art example, and by

25

about 3 dBA as compared with the case without any guide.
Also, as shown 1in Fig. 2, since the heat
exchanger 9 1is formed into a rectangular frame shape

surrounding the periphery of the centrifugal fan 10, not



-14- only a narrowgap portion 13a but also a wi de-gap corner portion 13c
‘are generated as the gap 13 between the centrifugal fan 10 and the heat
exchanger 9. This.allows the air blow noise to be further reduced. 5
Further, since the guide portion 5c is fornmed integrally with the shroud
5, differing fromthe fan guide 107, material cost, transport cost and
instal | ation cost can be reduced so that™the product .cost can be reduced,
as conpared with the prior art exanple. In addition, as a 10 matter
of course, it is also possible to make the guide portion 5c independently

of the blade s ort_portion_5b, a d ass It ter, | |
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in which the sub-shroud 51 is fitted to such a fan bod¥ 50 in a directiogn
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,integrally with the shroud 5, differing from the fan guide
107, -material cost, transport cost and installation cdst
can be reduced so that the product cost can be reduced, as
compared with the prior art example. In addition, as a
10 matter of course, it is also possible to make the guide
portion 5c¢ independently of the blade support portion 5b,
and assemble it later.

| Still, it is also possible that the main plate 4,
the blades 6 and the guide portion 5c¢, which are part of
15 thé'components of.the centrifugal fan 10, afe.integrally
molded of résin (the molding is referred to as "fan body")
while the mouthpiece portion 52 and the blade support
portion 5b, which are the remaining components of the
centrifﬁgal fan 10, are integrally molded of resin (the
20 moldind is referred to as "sub-shroud"), and that the sub-

shroud is fitted to this fan body.
Fig. 5A shows an exampie in which the sub-shroud
51 is fitted to such a fan body 50 in a direcfion of arrow
C, and a side edge 6a of each blade 6 and the blade support

25 portion 5b of the sub-shroud 51 are welded by using an



25 .portion 5b of the sub-shroud 51 are wel ded by using an - 15-

‘ul trasoni ¢ bondi ng nmachine (not shown). In this exanple, as shown in Fig.
5B, a plurality of blades 6 are provided at equal angular intervals
(45[err]) on the peripheral port of the main plate 4 (although ei ght bl ades
are provided, only 5 five are shown fggsgjanicity, which is applicable
also to Figs. 6 to 8). In Fig. 5B, hatched portions are ‘the wel ded
portions. In such a case, the shroud 5 may be conposed of the guide portion
5c on the fan body 50 side and the sub- shroud 51 (the position after the

5 on th y 50 side and the sub- sh i
cub- shroud e Reren B ARchEfs" k) shd e e Framaie
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body 50 SrdeFiggtl% %gg%ghngIn Fig. 5B, hatched portions are the welded
portioné. In such a case, the shroud 5 may be composed of
" the guide portion 5c on the fan body 50 side and the sub-
shroud 51 (the position after the fitting is éhown in two-
10 dot chain line).

However, when the sub—sﬁroud 51 is fitted to fhe
fan body 50_by welding with an ultrasonic bonding machine
like this, eqﬁipment investment therefor and the number of
working processes for welding would'cause'an_increase in

15 the cost of the air conditioner. Thus, with a view to
avoiding the cost increase, the fan body 50 and the sub-
shroud 51 may be installed by being engaged with each other
as described below.

Figs. 6A and 6B show a first éxample in which the

20 fan body 50 and the sub-shroud 51 are fitted by being
engaged with each other; As shown in Fig. 6A, -a

. rectangular through hole 61 is provided at the.side edge 6a
of each blade 6 on the fan boqy 50 side, while'engaging
claws 52, 53 and 54 are provided at the blade support

25 portion 5b on the sub-shroud 51 side. As shown in Fig. 6B,



claws 52, 53 and 54 are provided at the bl ade support 25 portion 5b on
"the sub-shroud 51 side. As shown in Fig. 6B, -16- the claws 52, 53 of

t he bl ade support: portion 5b are provided at | ocations corresponding to the
t hrough holes 61 of the individual blades 6 in the state that the claws 52,
53 are paired back to back with a const ants spacing. On the 5 ot her hand,
a plurality of claws 54 are placed on the outer edge of the bl ade support
portion 5b at equal angular intervals (45[err]), nore specifically, at

i ntermedi ate angular positions of the blades 6, 6, ..., respectively. As
can be seen
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intervals (45°), more specifical'ly, at intermediate angular
positions of the blades 6, 6, .., respectively. As can be
seen from Fig. 6A, the claws 52, 53, 54 are equipped with

10 inclined surfaces 52a, 53a, 54a, respectively, which are
approximately 45° inclined with respect to the 'fitting
direction C, and engaging surfaces 52b,- 53b, 54b,
respectively, which are adjacent to the inclined surfaces
52a, 53a, 54a, respectively, and vertical to the fitting

15 diredtion C. In this example, when the sub-shroud 51 is
made to approach the fan body 50 in the direction of arrow
C, the inclined surfaces 52a, 53a of the claws 52, 53 come
into contact with the periphery 6la of the through hole 61,
so that the claws 52, 533 are flexed in such a direction as

20 to approach each other. Then, after the inclined surfaces
52a, 53a of the claws .52,' 53 have passed thfough the
through hole 61, the  claws 52, 53 are freed from the
flexure, restoring to the original shape. Meanwhile, the

inclined surface 54a of the claw 54 is brought into contact

25 with the inner edge of the guide portion 5c¢ so that the



flexure, restoring to the original shape. Meanwhile, the inclined surface

‘54a of the claw 54 is brought into contact 25 'wth the inner edge of the
gui de portion 5c¢c so that the -17- claw 54 is flexed radially

I nwar d. Then, after the inclined surface 54a of the claw 54 has passed
t hrough the inner edge of the guide portqu_ﬁc, the claw 54 is freed from
the flexure, restoring to the original shape. As a b5 result of this,

t he engagi ng surfaces 52b, 53b of the claws 52, 53 are engaged with the
peri phery 6la of the through hole 61 while the engaging surface 54b of the
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hole 61 while the engaging surface 54b of the claw 54 is
engaged with the inner edge of the guide portion 5c. In
this way, by engaging ﬁhe fan body 50 and the sub-shroud 51
10 with each other (the position after the fitting is shown in
two-dot chain line), the shroud 5 can be made up easily.
As a result, increases in the cost.of the air conditioner
can be avoided. Still, because pairs of claws 52, 53 and
the claws 54 are arranged alternately with respect to the
15 circumferential direction of the sub-shroud 51, a
multiplicity of engaging points are presented with respect
to the circumferential direction so that the fan body 50
and the sub-shroud 51 can be fitted firmiy.
Figs. 7A and 7B show a second example in .which
20 the fan body 50 and the sub-shroud 51 are fitted by beiné
engaged with each other. As shown in Fig. 7A, engaging
claws 62, 63 are provided on the side edge 6a of each blade
6 on the fan body 50 side, and besides an engaging claw 56

is provided at the guide portion 5c. On the other hand,

25 rectangular through holes 55 are provided in the blade



claws 62, 63 are prOV|ded on the side edge 6a of each blade 6 on the fan
-body - 50 S|de and besides an engaging claw 56 is provided at the guide
portion 5¢c. On the other hand, 25 rectangul ar through holes 55 are
provi ded in the bl ade -18- support portion 5b on the sub-shroud 51 side.
As shown in Fig. 7B, the claws 62, 63 of_#ge bl ade si de edge 6a are paired
back to back with a constant spacing. Apfurality of engaging claws 56 of

t he guide portion 5c are provided 5 on the inner edge of the guide
portion 5c at eqUaI angul ar intervals (45[err]), nore specifically, at
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surfaces 62a, .63a of the ¢laws 62, 63 come 20 i nt,o contact mnth t

peri phery 55&n§gryﬁéstﬁﬁ§uéh m@p@ §pec1f1cally, at intermediate angu ar

positions of the blades 6, 6, .., respectively. On the
other hand, the through holes 55 in the .blade support
portion 5b are provided at locations corrésponding.to the

10 pairs of.the claws 62, 63 of the blades 6, respectively.
: As can be understood from Fig. 7A, the claws 62, 63, 56 are
equipped with inclined surfaces 62a, 63a, 56a,
respectively, which are approximately 45° inclined with
respect to the fitting direction C, and engaging surfaces

15 62b, 63b, 56b, which are adjacent to the inclined surfaces
62a, 63a, 56a, respectively, and vertical to the fitting
direction C. In this example, when the sub-shroud 51 is

made to approach the fan body 50 in the direction of arrow

C, the inclined surfaces 62a, 63a of the claws 62, 63 come

20 into contact with the periphery 55a of the through hole 55,
so.that the claws 62, 63 are flexed in such a direction as

to approach each other. Then, after the inclined surfaces

62a, 63a of the claws 62, 63 have passed through the
throuéh hole 55, the claws 62, 63 are freed from the

25 flexure, restoring to the original shape. Meanwhile, the



SO that the claws 62, 63 are flexed in such a direction as to approach each
" other. Then, after the inclined surfaces 62a, 63a of the claws 62, 63 have
passed through the through hole 55, the claws 62, 63 are freed fromthe 25
flexure, restoring to the original shape. Neanmhile t he -19- inclined
surface 56a of the claw 56 is brought intgq,contact with the outer edge of

t he bl ade support portion 5b so that the claw 56 is flexed radially
outward. Then, after the inclined surface 56a of the claw 56 has passed
‘through the 5 outer edge of the blade support portion 5b, the claw 56 is
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As a result of this, the engaging surfaces 62a, 63a of the
claws 62, 63 ere engaged with the periphery 55a of the
through nole 55 while the engaging.surface 56b of the clew
10 56 1is engaged with the outer edge of the blade support
portion 5b.. In this way, by engaging the fan body 50 and
the sub-shroud 51 with each other (the position after the
fitting is shown in two-dot chain line), the shroud 5 can
be made up easily. As a result, increases in the cost of
15 the air conditioner can be avoided. Still, because pairs
of claws 62, 63 and the claws 56 are arranged alternately
with respect to the circumferential direction of the fan
body 50, a multiplicity of engaging points are presented
with respect to the circumferential direction so that the
'20. fan body 50 and the sub-shroud 51 cen,be fitted firmly.
Figs. 8A, 8B and 8C show a third example in which
the fan body 50 and the sub-shroud 51 are fitted by being
engaged with each other. As shown in Fig. 8C, grooves 64,

65 each having a recessed shape -in cross section are

25 provided in blade surfaces Gb, 6c of each blade 6 on the



20 _fan body 50 and the sub-shroud 51 can be fitted firmy. Figs. 8A 8B
“and 8C show a third exanple in which the fan body 50 and the sub-shroud 51
are fitted by being engaged with each other. As shown in Fig. 8C, grooves
64, 65 each having a recessed shape in cross section are 25 provi ded in
bl ade surfaces 6b, 6¢c of each blade 6 on.the -20- fan body 50 side.

- Besides, engaging claws 57, 58 are provided in the blade support portion
5b on the sub-shroud 51 side. As shown in Fig. 8B, the engaging claws 57,
58 of the bl ade support portion 5b are provided at |ocations 5
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exanpl e, when the sub- shroud 51 is nade to approach the fan body 50 in the
P as to be.opposeélto each other. i&go, on the outer zdge of

the blade support portion 5b, a plurality of claws 59 are
provided at equal angular 1intervals (45°). ~ More
specifically, the claws 59 are placed at. intermediate

10 angular positions of the blades 6, 6, .., respectively. As
can be understood from-figs. 8A and 8C, the claws 57, 58,

59 are equipped with inclined surfaces 57a, 58a, 59a,
respectively, which are approximately 45° inclined with
respect to the fitting direction C, and engaging surfaces

15 57b, 58b, 59, respectively, which are adjacent to the
inclined surfaces 57a, 58a, 5%9a, respectively, and vertical

to the fitting direction C. In this example, when the sub-
shroud 51 is made to approach the fan body 50 in the

" direction of arrow C, the inclined surfaces 57a, 58a of the

20 claws 57, 58 shown in Fig. 8C come into contact with both
sides oflthe blade side edge 6a (edges between the side

edge 6a and the blade surfaces 6b, 6c), so that the claws

57, 58 are flexed in such a direction as to Separate away

from each other.' Thén, ends of the claws 57, 58 slide on

25 " the blade surfaces 6b, 6c so as to be fitted into the



direction of arrow C, the inclined surfaces 57a, 58a of the 20 claws 57
‘58 shown in Fig. 8C cone into contact with both sides of the bl ade side
edge 6a (edges between the side edge 6a and the bl ade surfaces 6b, 6c¢), so
that the claws 57, 58 are flexed in such a direction as to separate away
fromeach other. Then, ends of the clam§2 7, 58 slide on 25 t he bl ade
surfaces 6b, 6c so as to be fitted into“the -21- grooves 64, 65, so
that the claws 57, 58 are freed fromthe flexure, restoring to the origina
shape. Meanwhile, the inclined surface 59a of the clam159 shown in Fig. 8A

AT BB M A P TR 0 A rond R R 0
et 55 Sl 5 e ol e o g e
or 90 ShaRge st Stthice! o -fqﬁtPﬁse&%q% W hé%??eg%gg ga, s, 15
N T R
oty 80 e Sproud 51 8o ST, e oﬁ@%ﬁ%&a“ef
easily. As a _result, increases in the cost of t_%;alrfcoqpltlfnerggaql
avoi ded. = SEhemn, after the inclined surface a o e C
passed through the inner edge of the guide portion 5c¢, the
claw 59 is freed from the flexure, restoring to the
original shape. As a result of this, the engaging surfaces
10 ° 57b, 58b of the claws 57, 58 ére engaged with side walls of
the grooves 64, 65, respectively, while the engaging
surface 59b of the claw 59 is engaéed with the inner edge_
of the guide portion 5c. In this way, by engaging the fan
body 50 and the sub-shroud 51 with each other (the position
15 after the fitting is shown in two-dot chain 1line), the
shroud 5 can be made up easily. As a result, increases in
the cost of the air conaitioner can be avoided. Still,
because the pairs of claws 57, 58 and the claws_59 are
arranged alfernately with respect to the circumferential
20 direction of the sub-shroud 51, a multiplicity of engaging
points are presented with respect to the circumferential
direction so that the fan body 50 and the sub-shroud 51 can
be fitted firmly. |

In addition, although the outer edge of the blade

25 support portion 5b is to be closely fitted to the inner



because the pairs of claws 57, 58 and the claws 59 are arranged alternately.
'With respect to the circunferential 20 direction of the sub-shroud 51, a
multiplicity of engaging points are presented with respect-to the
circunferential direction so that the fan body 50 and the sub-shroud 51 can
be fitted firm.y. In addition, although the outer edge of the blade 25

- support portion 5b is to be closely fittedTo the inner -22- edge of the
gui de portion 5¢c in the exanples of Figs. 6, 7 and 8, it is also possible
that the outer edge of the blade support portion 5b is slightly overl apped

wi th the inner, ed t he .qui de partiqn 5¢ I n_the exampl.e_of Fig. 5
Further, in ?ﬂ‘éeaggvgkgxgﬁ?ﬁ%@s,port%&_odhi Jprb?@?%ne%%m}’geﬁﬂgﬁglgg'ag’tgr
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di rection. .However, this is nqot limtatijve. 10 sho i n . Figs.
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fromone direction_in which the outer edge of the blade support .portion 5b
radi al |y extedds, of ohedoukdespertdansPgeasn iphEhgxeemglecl 5 1 @t he
exanmpl e shown in Fig. 9A the guide portion 5c bends 15 at. a place where

the gui®e portion 5c hBarekeendés theaabp¥ei eraBPeREenithien duides ppgtion

direction as the direction of ) ) .
5¢ is curved so as to change in direction from one

direction in which the outer edge of the blade support
portion 5b radially extends, toward the suction side in the
axial direction. However, this  is not iimitative. As
10 shown in Figs. 9A, 9B and 9C, the guide portion 5c¢ may turn
so as to change in. direction from one direction in which
the outer edge of the blade support portion 5b radially
extends, toward the suction' side in the axial difection.
In the example shown in Fig. 97, the guide portion 5c bends
15 at a place where the guide portion 5c has extended to a
specified extent'in the same direction as the direction of
the outer edge of the blade support portiop 5b, and once
again bends at a place where the guide portion 5c¢ has
extended to another specified extent, thus changing in
20 direction toward the suction side 'in the axial direction.
In the example shown in Fig. 9B, the guide portion 5c
extends to a specifiedlextent in such a direction as to
turn with respect to the guide portion 5c, and the guide
portion 5c turns at the place where the guide portion 5c

25 has extended to the specified extent, thus changing in



the'outer edge of the blade support portion 5b, and once again bends at a
‘pl ace where the guide portion 5¢c has extended to another specified extent,
t-hus changing in 20 direction toward the suction side in the axial
direction. In the exanple shown in Fig. 9B, the guide portion 5c extends to
a specified extent in such a direction agéﬁg_turn,mﬁth respect to the guide
portion 5c, and the guide portion 5¢c turnsat the place where the guide
portion 5c 25 has extended to the specified extent, thus changing in
-23- direction toward the suction side in the axial direction. In the
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5b, thus changiné in direction toward the suction side in
the axial direction. Also, as shown in Fig. 9D, the guide
-portion 5c niay .extend frdm ‘the outer edge of the blade
support portion 5b straight toward the suction side in the
16 axial direction. As far as the guide portion 5¢ in
abutment on the blade support portion 5b extends toward the

suction side in the axial direction, air blow noise can be

reduced, in any case, as compared with the prior art.



-24- CLAIMS 1. An air conditioner (1) conprising, within a casing
(2), a_cyL+ndF+eaF—be+f—nDuth (8) for introducing roomair, a centrifugal

f-an (10 for owi ng off air-sucked 5 in through the bell nouth
(8), ‘I“ﬂﬂg@ f& r (9) provided opposite to an air outlet (10b) of
t he cen , Wherein a shroud (5) of the centrifugal fan (10)
has an annul ar gui de portion (5c) mhich.T§4pTovided radially 10 out si de
t he annul ar bl .ade support portion (5b) and which curves +and extends
toward a suction side in an axial direction. 2. The air
conditioner according to Claim1l, whereipn_the centrifugal fan (10) is nade
up by engaging 15 - the bl ade support ﬁ%@@”gn (5b) with a fan body (50)
which is forned by integrally nolding a nmain plate é4 , |de ortion
(5¢), and bl édes (6) affhiged wadiddrneke (tdi HOHP&L %IE) ‘dﬁH Heagg?ﬁéng
portion (5c). The air conditioner according to. Caim1l or 2, 20
wherei n the (Réat a eiiadgdical dell oyt ngR) for oln'ér‘P‘é‘é@Jafl‘@uF%?mf Péﬁe
shape surroundi ng periphery of the centrlfugal fan (10) air
condi ti oner & Bentgdfydadi ntgn W @hi Aorarasial 16’a§4]+ﬁ7g*’ln(‘32)0f% 2iFi ﬁ‘dﬁké‘él

bell mouth (8) for i ntroduci ng
5 in through the bell mouth (8), and a heat 'exchanger (9)

provided Qpp051te to an air outlet (10b) of the centrifugal
fan (10), wherein
a .shroud (5) of the centrifugal fan (10) has an
annular guide portion (5c¢) which is provided radially
10 outside the annular blade support portion (5b) and which |
cﬁrves and extends toward a suction side in an axial
direction.
2.' The air conditioner according to Claim 1, wherein
the Centrifugal-fan (10) is made up'by engaging
15 the blade supﬁort portion (5b) with a fan body (50) which
is formed by integrally mdlding a main plate (4), the guide
portion (5c¢c), and blades (6) arranged between the main
plaﬁe (4) and the guide portion (5c).
3. _ The air conditioner accordiﬁg to Claim 1 or 2,
20 wherein
the heat exchanger (9) is formed into a
rectangular frame shape surrounding periphery of the
centrifugal fan (10).
4. An air conditioner (1) comprising, within a

25 casing (2), a cylindrical bell mouth (8) for introducing



-25- roomair, a centrifugal fan (10) for radially blowing off air sucked

-in thr I oputh (8), and a heat exchanger (9) provided
opposi t UML “ ﬂ L‘le? (10b) of the centrifugal fan (10), wherein 5
a Q

shr ouds

mhescentrifugal fan (10) has an annul ar guide portion (5

c)

which is provided radially outside the bl ade support portion (5b) and which
abuts on an outer edge of the annul ar braéé'SUpport portion (5b) to extend
toward the suction side in the axial direction. 10 5. The air
conditioner according to Claim4, wherein the guide portion (5c) is curved
so as to change in direction fraomone dire

. tion_i.n which . the auter ed
the bl ade sufPOFt &idwt i dnCEBEFiERERL) If@nexf]e ds?ofomaﬁhg sl?CJ)]cq"fW sggg i
direction._ 15 6.
4, wherein tRBarguPBekedrtimn

t he axi al

The ajr_conditioner .according to
g §80s sba LT RetHRg 8 dPPee: Borbedh

one direction in which the outer edge of the blade support portion (Sbg

radi al |y ext e¥ebange®ar(@)t HeravikdednoBPasite e akialrdopsdeton(lOy of

The air conditioner accordin% to Claim6, wherein the guide portion (5c)
a

extends to atbgecehtsdfugeadn

nn (LAk, sWRereifecti on as the direction of

outer edge of the blade support portion (5b), and bends at the place whe
t he gui & portion (5c) eshashmudnded pd tihe 2centrifiegak i fanexXdnt has an
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annular guide portion (5c¢) which is provided radially
outside the blade support portion (5b) and which abuts on
an outer edge of the annular blade sﬁpport portion (5b) to
extend toward the suction side in the axial direction.
5.. The air conditioner according to Cléim 4, wherein
the guide portion (5c) is curved so as to change
iﬁ direction from one direction in which the outer edge of
the blade suppdrt portion (5b) radially extends, toward the
suction side in the axial direction.
6. The air conditioner according to Claim 4, wherein
the guide portion (5c) bends so as to change in
direction from one direction in which the outer edge of the

blade support portion (5b) radially extends, toward the

suction side in the axial direction.

7. The air conditioner according to Claim 6, wherein

the guide portion (5c) extends to a specified
extent in the same direction as the direction of the outer
edge of the blade support portion (5b), and bends at the
place where the guide portion (5c) has extended to the

specified extent.
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The air conditioner according to Claim4, wherein the gui

de

' -portlon (5¢) ex\ llmml“:mﬂ)mt“lwter edge of the blade support portion (5b)
stralght t owar d “ in the axial direction. 5 9. The
condi ti oner * afcof dlng to any one of Clains 4 to 8 wherein the
fan (10) is nmade up. by engagiag t he bl ade support portion (5b)
e

air

centrifuga
with a fan body (50) which is forned by

(4),

égrally nolding a main plate

t he guide 10 portion (5c), and blades (6) arranged between the
main plate (4) and the guide portion (5c). 10. The air conditioner
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accordi ng
is .fornmed
of

the centrifugal fan

10

15

hglqgulde portion (5c) extends from the outer
edge of the blade support portion (5b) straight toward the
suction side in the axial direction.
9. The air conditioner according to any one of
Claims 4 to 8, wherein

the centrifugal fan'(lO) is made up by engaging
the blade support portion (5b).with a fan body (50) whigh
is formed by integrally molding a main plate (4), the guide
portion (5c), and blades (6) arrangéd between the main
plate (4) and the guide portion (5c).
10. The air conditioner according to any one of
"Claims 4 to 9, wherein

the heat exchanger (9) is formed into a
rectangular frame shape surrounding' periphery of the

centrifugal fan (10).



