2279410 | NDOOR UNIT OF A VENTI LATI ON SYSTEM VENTI LATOR AND Al R CONDI TI GNER
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention
relates to an indoor unit configuration of a ventilation system a
ventilator and an air 5 conditioner indoor unit in which reduction of
noi se is attained. RELATED ART A conventional exanple of this ZZpachq_J]o
condi ti oner has been described in Unexam ned Japanese Utility Mbdel
Application 10 No. Sho 58-71613. A donventional exanple of the ventilator
as a constituent nmenber of the air conditioner indoor unit has been

described in Unexam rROOGRPONTTE OF! A vENTHINGTAPEYPREM ON No. Hei 1-78292.
Fig. 7 is a sectional VERDISA®OR'GND 20 ONSYwoMeR conditioner indpor

unit, and FLg—8 is ais per spective view thereof. In the drawi ngs,' the
reference nuneral 1 designates a ceiling panel, 2 a suction grill which
forms an inlet port and 3 a ventllator dlsposed bet ween the suction grill 2

and the ceiling panel 1. ' BB N0 ENVENTJON| gnates a heat
exchanger which is fixed to the ceiling 20 panel 1 or the like. ' The
referenmgmw—w a partition plate which is provided between
the ventil ator and the n%:itt exchanger 4 to forman air inlet chanber 10

and an air outl @P SchRF5EF VAREIQH o R AFSRINT 3B JdHGNRR el E

configuration of a ventilation system, a ventilator and an air

5 conditioner indoor unit in which reduction of noise is

attained.

RELATED ART

A conventional example. ef this type air conditioner has

been deécribed in Unexamined Japanese Utility Model Appli;:ation

10 No. Sho 58-71613. A conventionai example of the ventilator as
a constituent member of the air conditioner indoor unit has .

been described in Unexamined Japanese Utility Model Application

No. Hei 1-78292. Fig. 7 is a sectional view showing a
conventional air cohditioner indoor unit, a_nd. Fig. 8 is a

15 perspective view thereof. 1In the drawings, the reference
numeral 1 designates a ceiling panel, 2 a suction grill which
forms an inlet pori: and 3 a ventilator disposed between the
suction.grill' 2 and the ceiling. panel 1. The reference numeral

4 designates a heat exchanger which is fixed to the ceiling

20 panel 1 or the like. The reference numeral 35 designates a
partition plate which is provided between the ventilator 3 and

the heat exchanger 4 tb form an air inlet chamber 10 and an air

outlet chamber 1l1. The reference numeral 6 designates a



. decorative panel which is fixed to the partition plate 5 or a side wall
(not shown). The reference nuneral 7 designates a drain pan provided at the
“lower portion of the heat exchangeér 4 and 8 a front panel fixed to.the
ceiling panel 1 or the like. 5 The reference nuneral 9 designates a

bl owout grill which forns an outlet port. The reference nuneral 12

desi gnates a | arge nunber of through holes which are of one size and are
arranged at regular intervals in a portidb of the ceilihg panel 1 between
the partition plate 5 and the heat exchanger 4 to forn110 an outl et
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sectionaly drivgl BeE2Bht Fbaelhelﬂéa%agéhet‘f&mi@rm nUEY aheldike.
deS|gnates a an, 15 a blower casing having the fan 20 14 in its inside,

15a gn Olﬁﬂétnef&@d@rrﬁuﬁeféx & idési giana el el bllowemt iUl eh it ffasmsof
the bl ower casing 15 so as to be insulated fromthe i nner surface of the

bl ower cagi ngndbet apdrt7 arhei rréﬁamnde)rnmém wk2ndesighatesr acdsinge 15
and the'nuhber of through holes which are of onehsize and are arranged
at regular intervals in a portion of the ceiling panel 1
between the partition plate 5 and the heat exchanger 4 to form
10 an outlet chamber of the ventilator 3 as shown in Fig. 8 . The
reference numeral'i3 designates'a noise absorbing material,
such as a urethane foam”matéfial, stuck to the inside of the
"ceiling panei 1 to block the through holes at the inside
thereof. - - | |
15 ‘Fig. 9 is a ve:tféal ' sectional view showing a
conventional ventilator as described in the Unexamined Japanese
Utility Model Application No. Hei 1-78292, and Fig. 10 is a
partly sectional view thereof. In the drawings, the reference
numeral 14 des;gnates a fan, 15 a blower casing having the fan
20 14 in its inside, 15a an eutlet, 16 a porous structure provided
along the inner surface of’the blower caszng 15 so as to be
insulated from the inner surface of the blower casing 15, and
17 an air laYer formed between the blower casing 15 and the
porous structure 16.
25 - The operation of the ventilator and the operation of

the air conditioner will be described hereunder. The operation



porous structure 16. 25 The operation of the ventilator and the
operation of the air conditioner will be described hereunder. The operation
of the air conditioner as described in the Unexam ned Japanese Utility
Model Application No. Sho 58-71613 will be described nowwith reference to
Figs. 7 and 8. Indoor air sucked into the inlet chanber 10 through the
suction grill 2 is blown out 5 to the E%r outl et chanmber 11 by the action
of the ventilator 3 and passes through t heat exchanger 4, so that air is
bl owmn indoors fromthe blowout grill 9. At this tinme, ventilation noise
gener at ef fthematihe coadiitizner dsdestribed danthel YaexaninddbJapahese
turbul ence in the indoor unit are radiated from 10 the suction grill 2
and t he Udididiyt Mpdel Bpplitasieni Ne .g&he f%d71613 heilhsbdedescpibedal’l y
absorbed to the noise absorbing material 13 stuck to the ceiling panel 1.
Fur t her mowe withe nefierence &q f upndngs 8t h Indegacaixo sugkedeiinitng

ot s a3 AP “wef &g@.g;%%t theod garfoe?g%iiii gféﬁéiip%%"%fzs%hf ne
or 13 | 2 Y S8 243 b maiied A B 8, REBeR B kB, reREta AF ke of
noi se i i ?Jd{}‘g&g rLié%ﬁﬁ ?lﬁéahegg exchanger 'It‘es8p%h§¥.' 82:°% 5! Biown

ventllator
indoors from the blowout grill 9. At this time, ventilation

noise generated from the.ventilator 3 and air stream noise
caused by air turbulence in the indoor unit are radiated from Ao

10 the suction grill 2 and the blowout grill 9. The noise
generated in the inside is partially absorbed to the noise
absorbing material 13 stuck to the ceiling panel 1.
Furthermore, the noise is diffused upwards with respect to the
ceiling panel 1 through the large number of through holes 12

15 just above the noise absorbing material. As a result, a part
of noise generated from the air conditioner can be diffused so
that noise propagated from the suction grill 2 and the blowout
grill 9 can be suppressed to reduce the level of noise in the
indéor living area.

20 The operation of the ventilator as described in the
Unexamined Japanese Utility Model Application No. Hei 1-78292
will be described with reference to Figs. 9 and 10 . Air
flowing in from the axiai direction by the rotation of the fan
14 is pressed out centrifugally, so that the air flows along

25 the porous structure 16 provided in the inner surface of the

blower casing 15 and is collected. The collected air is blown



. Unexam ned Japanese Uility Mddel Application No. Hei 1-78292 wll be
described with reference to Figs. 9 and 10 . Air flowng in fromthe
axial direction by the rotation of the fan 14 is pressed out centrifugally,
© so that the air flows alongﬂQS the porous structure 16 provided in the

I nner surface of the blower casing 15 and is collected. The collected air

I s bl own out through the outlet 15a. At this tine, noise generated in
the fan 14 flows together with the air, sg4that the noise is diffused
radially fromthe fan 14. A part of the noi se passes through the porous

Struct ur gulb tMGuO RGNS 1k t DSa 2l rAﬁat’ﬁi:._s5timéZ hBikee generdtddafreof
to stri-ke the blower casing.15. Then, the noise reflects and propagates in
the r&vetphe daredd oflows tbgethbe wditde the caixxel #6 thatheheenbirsel liect ed
noi se. As a result, noise is suppressed. The conventional air conditioner

i ndoor udiiff fasecy diadj alily fmon Hehe) fEmedsk. UA Ipant fdeheAmuliiseapasset.

- Sho 58-71631 is constructed as described above to reduce noise by the

acti on othideughhthegponoussstzustyreddd andtpropagataeg parkhe righdayer
action of the noise absorbing material 13. It is therefore necessary to
use Sa codfli AnotBPyinsiAedthPFeps hRabFELIAL BRe dplaver qasing 1R sdhen,
absorbing material 13 to achi eve a noise absor ef f ect There arises a
probl em the RRise refdachs afd R=oRagatfth 9‘r?o %P&W%’é’r iS] 13

to reduce the Qéﬁﬂﬂféé is canceled by the next reflected noise. As a

result,.noisé is suppressed.
~ | 'The conventional air conditioner indoor unit according
10 to the Japenese Utility Model Application No. Sho 58-71631 is
constructed as described above to reduce noise by the action of
. the through holes 12 provided in the ceiling panel 1 and the
action of the noise absorbing material 13. It is therefore
necessary to use a c0ntinuously_foamed airape:meable material
15 as the noise absorbing material 13 to achieve a noise absorbing
effect. There arises a problem in that air leakage occurs
throuéh the noise'absorbingﬁmaterial 13 to reduce the quantity
of air passing through the heat exchanger to thereby reduce the
capacity thereof. A measure to increase the output power of
20 the ventilator 3 to prevent the reduction of the air quantity
cannot be used as a radical measure,'because ventilation noise
in the ventilator 3 is increased by this measure. If the:
- through holes 12 of the ceilinéipanel 1 are blocked to prevent
air leakage;'there.arises a preﬁlem in that the noise absorbing
25 effect by the noise absorbing material 13 is lowered. The

. ventilator 3 stands a large part of all noise generation



of air passing through the heat exchanger to thereby reduce the capacity
thereof. A neasure to increase the output power of 20 the ventilator 3
to prevent the reduction of the air quantity cannot be used as a radical
measur e, because ventilation noise in the ventilator 3 is increased by this
measur e. If the through holes 12 of the ceiling panel 1 are blocked to

. prevent air |eakage, there arises a progéfnlin that the noi se absorbing 25
ef fect by the noise absorbing materi al is lowered. The ventilator 3
stands a large part of all noise generation sources in the air

condi t i spakcedcdur dilvegladr idundi tromér | heACCOLELRPEP| bERE dpb&r bal crpUCK
must be w dened so that noi se generated can be absorbed to the noise -
absorblnglsatahsdrbﬂngtmatenialoétubk oaste e orizlersd swnehat oféiset Me
area of the 5 noi se absorbing material stuck is insufficient. There

ari ses genegadeshrcage ben absarbed: tooithe apdsebrbhgosbingt metendalbe Enhi eved
sufficiently. The conventional ventilator according to Unexam ned Japanese
Ut|||tytDBd€Pstﬁﬁ(ﬁhﬁ(ﬁPQKFnF%QnilTEEQ25?%d§£#°ﬂ%§ns?h%c%égaasfdbher|bed
above. Accordi ngl the blomer caS| ve the formin which not

onPy a POrE8s ng material gke‘%u%é#%@ Fient. ; JFhexeparisms,ir
o 8 TR Gl HE B8 RMReTBIRRL o B, Goaase Be
achieved sufficiently.
The conventional ventilator according to Unexamined
Japanese Utility Model Application No. Hei 1-78292 is ~
10 constructed as described above. Accordingly, the blower casing
15 must have the form in which not only a porous member is
arranged in the outside of the fan 14 but an air.layer is
secured in the outside of the porous member. There arises a
disadvantage in that the height of the casing becomes so large

15 that a large setting space is required.

Y OF I 10N
The present invention was made in view of the afore-
goiﬁg problems accompanying the conventional apparatus, and an
object of the invention is to.provide a
20 ventilator in which not only
lowering of air quantity caused by air leakage or the like can
be prevented but noise generated in the ventilator portion as
a main noise generation source can be reduced, and to provide

a parts arrangement adapted for this system.



15 that a large setting space is required, SUMVARY OF THE | NVENTI ON The
.present invention was made in view of the afore- going problens _
acconpanyi ng the conventional apparatus, and an object of the invention is
to provide a 20 ventilator . i n which
not only lowering of air quantity caused by air l.eakage or the |ike can be
prevented but noise generated in the ventilator portlon as a nmain noise
generation source can be reduced and t% prOV|de &“parts arrangenent

adapt ed 1 ofy} YS! £ Vedl{lg o TR pSal Mo G pHLAD a Raliifop” °oo

|nvent|on conpri ses: or conprls N Ing; a -f1l ow

i npeld E%ﬁﬁgsﬁgg?ate %Hss% ieﬁelpﬁirtﬂh' ﬁ?x&)1 &ﬁﬂr@éﬁﬁie%ﬂhas fixed to

any o e of h|n and supporting t ft for

rotating spigus aakhiE wHIERRIfxsdiclaipoie Bfatxﬁ:ﬁ'iﬂa@rwﬂlﬁrdnw ng means for

driving sa i npel ler; the said porous structure being shaped generally

i ke a Conﬁxpp‘orﬂﬁgﬂibﬁﬁpemr ShAfe o rotatirpcisid impellslsthidiph hi@maser t end of

the inpeller and which'is hol fow, and an air chanber formed by said hol | ow

cone- shapeplaposmdior & drivinigimeans forsdrivingsaid ipipefler; the shideporouns strattare

according to the present -invention, not onlé noi se fromthe ventilator is

absor bed ebéingishapéd generally like axomgofiwhich ¢henarraw énd projextbtoweardsn of a

hol | ow cone-shaped air - per neabl e porous structure provided at the inlet
port of t hikeinletiportiend offtheimpeiler andiwhich ishollow;and anaisshamber f ace of the

formed by said hollow cone-shaped porous structure and said main plate.

N
In the ventilator acéerding to the present invention, not only noise from the
ventilator is absorbed efficiently but air leakage is prevented, by a combination
ofa hollow-cOne-shaped air-permeable porous structure provided at the inlet
port of the ventilator and an air chamber formed at the back surface of the
porous structure.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 s a sectional view of a ventilator according to a first embodiment of the
invention; | '

Fig. 2 is a sectional view of the ventilator shown in Fig. 1;

Fig. 3 is a partly sectional view of the ventilator shown in Fig. 1;

Fig. 4 is a sectional view of a ventilator accordmg to a second embodiment of

the mventlon



porous structure. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a sectional
view of a ventilator according to a first enbodi nent of the invention; Fig.
2 is a sectional view of the ventilator shown in Fig. 1; Fig. 3 is a partly
sectional view of the ventilator shown in Fig. 1; Fig. 4 is a sectional
view of a ventilator according to a second enbodi nent of the invention;

Fig. 5i1s a sectional view of a ventilator according to a third enbodi nent
of the invention; Fig. 6 is a sectional view of a ventilator according to a
fourth enbodi ment of the invention; Fig. 7 is a sectional view show ng a
conventional air conditioner indoor unit; Fig. 8 is a perspective view
showi ng tFig. & isasectionald view of aovenitilatonaccardingto a thind emibedintent of thesecti onal
vi ew showi ng a conventional ventilator, and Fig. 10 is a partly secti ohal

vi ew shoWwAMeAUOs conventional ventilator. Preferred enbodi ments of the =
present invention will now be described in detail wth reference to the
acconpanying drawings. Fig. 1 is a sectional view of a centrifugal

ventilatqr, formed by using a.doubl.e suction.type | {iblade inmpeller in a
ventil at ‘gmﬁi"bﬂsF@Xg“iUFé’!Pf& agcar qmmfﬁmofndoor
unit, Fi 2 1s a sectional view taken along the line VI1I-VIII of Fig. 1,
and Fig. ei‘%‘mémﬂgrtly sectional view thereof. In each of the

Fig. 7 is a sectional view showing a conventional air conditioner indoor unit;

Fig. 8 is a perspective view showing the conventional air conditioner indoor

unit;
Fig. 9 is a sectional view showing a conventional ventilator; and
Fig. 10 is a partly sectional view showing the conventional ventilator.

Preferred embodiments of the present invention will now be described in detail
with reference to the accompanying drawings.

Fig. 1 is a sectional view of a centrifugal ventilator formed by using a double
suction type multiblade impeller in a ventilator which is a constituent member
of the air conditioner indoor unit, Fig. 2 is a sectional view taken along the line
VII-VII of Fig. 1, and Fig. 3 is a partly sectional view thereof. In each of the
drawings like numerals refer to like parts. In the drawings, the reference
numeral 22 designates a double suction type multiblade impeller, 15 a blower
casing having the impeller 22 mounted to the inside thereof, 15a an outlet of



‘drawi ngs |ike nunerals refer to like parts...In the drawi ngs, the reference.
nuneral 22 designates a double suction type nultiblade inpeller, 15 a

bl ower casing having the inpeller 22 nounted to the inside thereof 15a an
outl et of the bl ower casing and 15b an inlet thereof The reference
nuneral 23 designates a rotation shaft for driving'the ventilator, 25 a
boss portion for fixing the nultiblade %npeller 22 to the rotation shaft

23, 26 a main plate for supporting the boss portien, 16 an air-perneabl e
porous structure closely fixed to the main plate 26 by an adhesive agent or
by scyewing to forma hollow cone, 24 a through hol e provided at the horn

base porti e lowePeadifg aHd 15brdicinlétahérRopi The fefeféhcelifmeraligsei n, and 21 an

air cWNanber formed by The main plate 26 and the porous structure 16. The

reference designdatéoa rétation shaftfoedrivitg thenentititory25er be¥s portionfiort fikingde
i mpel l er. The operation of the enbodinment w Il be described hereunder.

The doubl etheuntitiblade/imepelier22oattie rotatiohIshaft 23, 26 a maireplate fort at i ng not'i on
by driving the rotation shaft 23, so that air is sucked along the shaft
fromthe csuppogtingthe bassipartionhté an sirperofeableporons strhichiee closelyl fixed2. The
air is radiated along the snooth conical surface of the air-perneable :
‘porous st riecthemainglate:26:by: antadhesive agentnr by serewing to fosmaabollowel | er
cone, 24 a through hole provided at the horn base portion of the porous

structure to pierce the shaft therein, and 21 an air chamber formed by the main

W plate 26 and the porous structure 16. The reference




.10 . 22 and passes through bl ades of the nultiblade inpeller so that the
air.flows centrifugally. The air is collected along the spiral formof the
bl ower casing 15 and then bl own out through the bl ower casing outlet 15a.
The porous structure 16 is shaped |ike a conical horn so that a through
hol e 24 being 15 smallest to pierce the rotation shaft 23 is provided in
the convex portion of the porous structuse. The ‘dianeter of the porous
structure opened in opposite directions i's adjusted to the inner dianeter
D1 of the inpeller. Furthernore, the end sqrface of the porous structure is
cut perp¥nbPdul R} | designates) theenirnexnxidiasiettd ofnithed falmibdagecvent
the end surface fromtouching the bl ades. Accordingly, the bl ades can be
used ef {BPRL}OEYy as a whole, so that there arises no irregular flow AiPRg
ventilation noisE§ generated whep air passes. through the inpeller, noise
propagating to LhE SQREFBRLICRJLHr the ephedimesr| oribl oheyadescaibed
conpr essional .wave. en t canpressi onal _wave . passes throu snal
pores oRSFRENESFsys TR stc‘pﬂgfrﬁ?esf t(ithe W%ugmiﬁ"g e ’s‘%?%ggeﬁs 22
resi st 0 4alksqy, i er en, conpr essi,gnal wave
pr%paggﬁége%oat he ﬁi@%%*r'gﬂlsgng% ﬁ.gﬁngcghé;tr?%%?% ngg?gf'ebgG W ch
serves gfia RIE!LE! SHcRba! 81685 £Ré ! 4haLE Hiforh '\ﬁxes.cass#fa(qqxl%{ 156 ¢
result, the conpressional wave propagates in the directi‘on reverse to the
directi pReOinsNdedefCeheSulitdblade impeller 22. The air is radiated
along the smooth conical surface of the air-permeable porous
structure 16 attached to the inside of the multiblade impeller
10 22 and passes through blades of the multiblade impeller so that
the air flows centrifugally. The air is collected along the
spiral form of the blower casing 15 and then blown out through
the blower casing outlet 15a. The porous structure 16 is
shaped like a conical horn so that a through hole 24 being
15 smallest to pierce the rotation shaft 23 is provided in the
convex portion of the porous structure. The diameter of the
porous structure opened in opposite directions is adjusted to
the inner diameter D1 of the impeller. Furthermore, the end
surface of the porous structure is cut perpendicularly to the
20 center axis of the conical form to prevent the end surface from
touching the blades. Accordingly, the blades can be used
effectively as a whole, so that there arises no irregular flow.
Among ventilation noises generated when air passes
through the impeller, noise propagating to the suction side of
25 the impeller propagates as compressional wave. When the

compressional wave passes through small pores of the porous



‘the wave is cancel ed by the next ‘i gtident- wave and then passes through the
porousstructure 16 again to thereby pronote:; the noi se absorbing effect.,
Accordi ngly, noise generated in thé 10 ventilator can be reduced greatly.
Al t hough the enbodi nent .has shown the case of a centrifugal ventilator
using a double suction type nultiblade inpeller, a second enbodi nent shows
the case of a centrifugal ventilator usiqg?a single suction type nultiblade
impeller as 15 will be desecribed with referencestto Fig. 4 . In the

drawi ngs, parts the sane as*6r equivalent to those’in Figs. 1, 2 and 3 are
r ef er encestmuctwspoddi,.ngtye porphe dstomictyre heervesr erxeresivtahced to

desi gRates a single suction type nultiblade inpeller, 15 a bl ower casing
havi Myt rabsome| | @FoRstisuneneénay-20 Theninsthe t kompoessiodalsh wave nl et
of the blower casing. The reference numeral 23 designates a rotation shaft
for driviPRPRAERLRHItEP &the aixp chamher gilagedoref hecgﬁ i b dd igh Riake
nultiblade_iggelggr, 16 _an air-pern&able.poious structure closely fixed to
the main 4ff aVBiSE HPEFPSJRSS| Fe PAFSHEIGN pRLBEe 10X BRRELELORIREH £100l | ow
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driving the rotaiton sh
the wave is canceled by the next incident wave and then passes

through the porous structure 16 again to thereby promote the -

et noise absorbing effect. Accordingly, noise generated in the
10 ventilator can be reduced greatly.
Although. the - embodiment has shown the case of a

- centrifugal ventilator using a double suction type multiblade
impeller, a sec&mé- embodiment shows the case of a centrifugal

- ventilator using a single suction type multiblade impeller as

1s will be described with.reference-tp Fig. .4 . In the drawings,
~ parts the same as or equivalent to those in Figs. i,-2 and 3

are referenced correspondingly. In the drawing, the reference
numeral 29 designates a single suction type multiblade
impeller, 15 a blower casing having the impeller 22 mounted to

20 the inside thereof, and 15b an'inlet of .the blower casing. The
reference numeral 23 designates a rotation shaft for driving

the ventilator, 26 a main plate of the single suction type
smultiblade' impeller, 16 an air-permeable porous structure

- closely fixed to the main plate 26 by'an,adhesive agent or by

25 screwing to form a hollow cone, and 21 an air chamber formed by

-the porous structure 16 and the main plate 26.



-that.air is sucked along the shaft fromthe casing inlet 15b to 5 the

I nside of the nmultiblade inpeller 29. The air is radiated along the snooth
coni cal surface of the air-perneabl e porous structure 16 attached to the
inside of the nmultiblade inpeller 29 and passes through bl ades of the

mul ti blade inpeller so that the air flows centrifugally. The air is

coll ected along the 10 spiral form of tp? bl ower casing 15 and then bl own
out through the blower casing outlet 15a.'' The porous structure 16 is
shaped |i ke a conical horn. The dianeter of the porous structure opened

in opposite dir&88 oPReratagpuseed the  ABbPAiBeny awillr ke descnibed er.
bor pendlBERUARSE o '« RBec 19, mudtionn L 0m; Bal tidinde, tresbher. po o
offoct | BEKSPae TR RS Ot RSR P AFiNArEL Hhe 7oPRk R, ShetE Zhrofs
horse pibBR BEE£8, SERRER SEoNETENS SndFe ERof Lo [dHEM Sled MR S
o3 oher ThelBior cHICRIL ARY Sapelids M9° BRI DeDUAATRd e
t0 absoplondtUhy | smoSER’ S¥nical TReHfade Of CNP' £33 BEReayBbe p%rgl'ous

propagates fo the air chanber 21 and reflects at the nain plate . As a

resul t, stiactQie 26Sattached/ tPtherdaside Bft khe multiblade impeller
29 and passes through blades of the multiblade impeller so that

the air flows centrifugally. The air is collected along the o
10 spiral form of the blower casing 15 and then blown out through
the blower casing outlet 1l5a. The porous structure 16 is
shaped like a conical horn. The diameter of the porous
structure opened in opposite directions is adjusted to the
inner diameter of the impeller. Furthermore, the end surface
15 of the porous structure is cut perpendicularly to the center
axis of the conical form to prevent the end surface from
touching the blades. Accordingly, the blades can be used
effectively as a whole, so that there arises no irregqular flow.
Among ventilation noises generated when air passes
20 through the impeller, noise propagating to the suction side of
| the impeller propagates as compressional wave. When the
compressional wave passes through small pores of the porous
structure 16, the porous structure serves as resistance to
absorb acoustic energqgy. Then, the compressional wave
25 propagates to the air chamber 21 and reflects at the main plate

26. As a result, the compressional wave propagates in the



é, plate 26

‘direction reverse to the dlrectlon;of |nC|dence so that the wave is
cancel'ed by the next incident wave and then- passes through the porous
structure 16 again to thereby, prorote the noise absorbing effect.
~Accordingly, noise generated in the 5 ventilator can be reduced greatly.
Al though the second enbodi ment has shown the case where a single side
bearing (not shown) is applled to the driving rotation shaft in the
centrifugal ventilator usifg a single suctlﬁn type “mul ti bl ade inpeller, a
third- enbodi ment shows the*0 case where rotation shaft bearings are
provi ded gprbethoni deversaritdd #ige d@se6tBLENVOEN iNRidletites, t$o FtBat Bhe

In thé:drawi ngs, the parts the sane as or equivalent to those in Figs. 1
and Arewaeéerianceshcsledspynditigl gextn infed dénni weve t hadr afltsrenpessager al
29 designates a single suction type 15 mul ti bl ade inpeller, 15 a bl ower
casi ng hathngughe thepgdmuL S tmucteret b6t Againsitde tthexredyf , promotisbthe
inlet of the blower casing. The reference nuneral 23 designates a rotation
shaft forndisei aysorbiaentefffegfl vaecPrdingly26neise gesenated imetBengl e
suction type nultiblade inpeller, and 28 a pair of. shaft 20 beari ngs.

The por ou¥eBELLataFecan P? Fedyseachig%n@at3r neabl e structure in which both
ends are opened
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rotation shaft in the centrifugal ventilator using a single

~ suction type multiblade impeller, a third. eghodiment shows the

10 case where rotation shaft bearings are provided on both sides
as will be described ..Witl.‘l reference to Fig. 5 . In the

drawings, the parts the same as or'équivalent to those in Figs.

-1 and '-Z'Iare referenced correspondingly. ' In the drawing, the

. reference numeral 29 designates a single suction type

15 multiblade impeller, 15 a blower casing having the impellef 22
mounted to the inside thereof, and 15b an inlet of the blower
casing. The reference numeral 23 designates a rotation shaft
for driving the centrifugal ventilator, 26 a main plate of the
single suction type multiblade impellef, and 28 a pair of shaft
20 bearings. The porous sﬁructurg 16 is a conical air-permeable
structure in which both ends are opened. One end of the
opening-is'closely fixed to the main plate of the impeller, and

- the other end is closely fixed to the rotation shaft 23 by an

) adhesive agent or by screwing. The reference numeral 21

25 - -designates an air chamber formed by the porous structure 16 and

- the main plate 26.



. The.operation of the enbodiment will be described hereunder. The single
suction type nultiblade inpeller 29 nmakes a rotating notion by driving the
rotation shaft 23, so that air is sucked along the shaft fromthe casing
inlet 15b to 5 the inside of the nultiblade inpeller 29. The air is
radi ated al ong the snooth conical surface of the air-perneabl e porous
structure 16 attached to the inside of the nultiblade inpeller 29 and
passes through bl ades of the multiblade i'apeller so that the air flows
centrifugally. The air is collected along the 10 spiral formof the
bl oner casi ng ZFhendperativrowefouthehrenbpdinent| oudrl chei rdesetilpéd 15a.
The porous structure 16 is shaped |ike a cone. The di ameter of the pofous
st ruct lvereyndes. | n Bpposingle rswction typedjmeltiblade hémpeddexndi 29reyer
of the inpeller. Furthernore, the end surface of the porous is _structure
i s cut mAkemli Eararing: sation &y Ariwingothenhzotasdono shadfterd3 4 heo end
surface from_touyching.th | ades.. Acgordingly, the blades can be used
ef f ect {(RhAYy &l &W&%&e‘gcﬁﬁ% the shaft %g?\{'hﬁhﬁr FeEdingrirlek 13hoke
venti |l atji on, noj ses_gener at e n,ai[_passes hrough fhe ippeller,
ndl'se drbAgRIgE ob e mifeiBfAed AnBRTIRE 8. o e L Sradsted
conpressy I v 0, L onal Ve Jpasses throu sal |
or es. LA B8 oo Eor it PRERESL 0B, oI BaATHR R O F O o1 ance
to structure 16 attached to the inside of the multiblade impeller
29 and passes through blades of the multiblade impeller soc that
the air flows centrifugally. The air is collected along the hd
10 spiral form of the blower casing 15 and then blown out through
the blower casing outlet 15a. The porous structure 16 is
shaped like a cone. The diameter of the porous structure
opened in opposite directions is adjusted to the inner diameter
of the impeller. Furthermore, the end surface of the porous
1s structure is cut perpendicularly to the center axis of the cone
to prevent the end surface from touching the blades.
Accordingly, the blades can be used effectively as a whole, so
that there arises no irregqgular flow.
Among ventilation noises generated when air passes
20 through the impeller, noise propagating to the suction side of
the impeller propagates as compressional wave. When the
compressional wave passes through small pores of the porous
structure 16, the porous structure serves as resistance to
absorb acoustic energy. Then, the compressional wave
25 propagates to the air chamber 21 and reflects at the main plate

26. As a result, the compressional wave propagates in the



-absorb acoustic . energy. Then,: the 'conpressional wave 25

propagates tq the air chanber 21 and reflects at-the main plate 26. As a
“result, the conpre55|onal wave prdpagates i'n the direction- reverse.to
t he direction of incidence, so that the wave is cancel ed by the next
I nci dent wave and then passes through the porous structure 16 again to
t hereby pronote the noi se absorbing effect. Accordlngly noi se generated in
the 5 ventilator can be Féduced greatly. A hought he second enbodi ment
has shown the case where the driving notor (not skown) is provided in the

outsi de Qf; tdier PbRVWBEvEREENE0 AHOW L Fe@FDORli BBNLnERAVRCENE s@a%eﬁéﬁ%rﬁ‘et he
not of: - _1s provided in the inside of the blower casing as Wl

desciibedgaid higefemssked obfi Ghe fnext | Anthdeftawiaigs, axﬁdﬂethéht spééwe§ ane
as or equivalent to those in Figs. 1 and 2 are referenced correspondingly.
I n the drettangght hber pbeoasc stmumnate 206 dagainates thesebyl prsumciteontie/ pe
mul tiblade inpeller, 15 a bl ower casing having the inpeller 22 nounted to
15 't he nokselcabsorbing &ffersh arA¢cerrdinglyhenpliseegengratgd ifhethe
reference nuneral 23 desjgnates a rotatiqn shaft for driving the

centd¥if ugeentilatos: 68n bg geAucsd pﬁﬁﬁétéﬂ“the singl e suction type

30 a F'eSd?o'r ourkFHROTeRE Tt crecedy ‘Smpd e saR phevth Ehectree SR cal
air-per rreahe drsf'\;fz%gt lﬁru:etor (not shown ). is provided 'in the cutside of the
blower casing, a fourth ‘embodiment shows the case where the
S motor is provided in. the inside of the blower casing as will be
10 described’with réﬁerence to Fig. 6.. In the drawings, the
parts the same as or equivalent to those in Figs. I and 2 are
referenced-corresﬁondingly. In the drawing, the reference
numeral 29 designateé. a single suction type multiblade
impeller, 15 a blower casing having the impeller 22 mounted to
15 the inside thereof, and 15b an inlet of the blower casing. The
reference numeral 23 designates a rotation shaft for driving
the centrifugal ventilator, 26 a main plate of the single
suction type multiblade impeller, 20 a motor for driving the
centrifugal ventilator, and 30 a leg for mounting the motor.
20 The porous structure 16 is a conical air-permeable structure in
which both ends are opened. One end of the opening is closely
fixed to the outer circumferential surface of the motor, and
-the other end is closély fixed to the main plate of the
impeller. The reference numeral 21 designates an air chamber

25 ‘formed by the porous structure 16 and the main plate 26.



. wWhich both ends are opened. -One end of the opening is closely fixed to the
outer circunferential surface of the notor, and the other end i.s closely
fixed to the main plate of the inpeller. The reference nuneral 21 .

desi gnates an air chanber 25 formed by the porous structure 16 and the
mai n plate 26. The operation of the enbodinent will be described

‘her eunder . The single suction type nultiblade-inpeller 29 nakes a
rotating notion by driving the rotation shatf$23, so that air is sucked
along the shaft fromthe casing inlet 15b to 5 the inside of the

mul ti bl ade i npether diferatiimn aiaf | theadembediméntg wilkl Skeot degegibal . _
surface of the air-perneable porous structure 16 attached to the insidg: of
t he nulhébeunider npel The 3dingle psectionhitypsh phltitbladet Hampailleb! age
impeller so that the air flows centrifugally. The air is collected al ong

t he 10 makes$ral rpgakisg metionvRy duivingithenaotiadian ahattit23hrsagh the
bl ower casing outlet 15a, Anong ventilation noi ses generated when air

passes BB tht 3uRked alondithe shaddgs5om the FReingcindetsidb &0 the
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main plalSicture 16 attached to the inside of the multiblade impeller
29 and passes through blades of the multiblade impeller so that
the air flows centrifugally. The air is collected along the

© 10 spiral form of the blower casing 15 and then blown out through
the blower casing outlet l5a. '

Among ventilation noises generated when air passes
through the impeller, noise propagating to the suction side of
the impeller propagates as compressional wave. When the

15 compressional wave passes through small pores of the porous
structure 16, the porous structure serves as resistance to
absorb acoustic energy. Then, the compressional wave
propagates to the air chamber 21 and reflects at the main plate.
26. As a result, the compressional wave propagates in the

20 direction reverse to the direction of incidence, so that the
wave is canceled by the next incident wave and then passes
through the porous structure 16 again to thereby promote the
noise absorbing effect. Accordingly, noise generated in the
ventilator can be reduced greatly.

25 The porous structure 16 is shaped like a cone and fixed

to the motor. The open side of the porous structure is not



~26. As a result, the conpressidhal wave propagates in the 20 direction.
.reverse to the dlrectlon of |nC|dence so tihat the wave is cancel ed by the
next incident wave and then passes t hr ough the porous structure 16'again to
t hereby pronpte the noise absorbing effect. Accordingly, noise generated in

the ventilator can be reduced greatly. 25 The porous structure 16
is shaped like a cone and fixed to the motole The open side of the porous
structure is not cl osel¥:fixed to the main plate of the inpeller, so

that the %s%%ﬁ%@ﬂ%ﬂibﬂi‘ah?glaté of he/eiRdles SHMaEthe tidide fddachipheidrent s 3,

4 and 5. The rotor is provided in the |n5|db of the casing, sO that the
sizeot t hglosedret conspared wittethe Eiubodimethe 3p4 and's. The/atoros provideie

follomnng effects. The ventilator has an air-perneabl e porous structure
which is fintkeslinsideofthercasing; so that the pizerdfithe vemtilatorelah de reducdd: ventil at or
and is shaped |ike a cone in which the inside projecting to the inlet port
side is hollow, and an air chanber forned by the porous structure and the
mai n plate. Accordingly, not only noise fromthe ventilator can be absorbed
ef fi ci ent IBhetpresenttiovenston hasthefollawing.efestsani ¢ characteristic of the
ventilator caused by air Ieakage can be prevented, so that a | ow noise
ventil ator can be provided. . 17

The ventilator has an air-permeable porous structure which is fixed to a main
plate for supporting an impeller of the ventilator and is shaped like a cone in
which the inside projecting to the inlet port side is hollow, and an air chamber
formed by the porous structure and the main plate. Accordingly, not only noise
from the ventilator can be absorbed efficiently but deterioration of the
aerodynamic characteristic of the ventilator caused by air leakage can be
lprevented, SO that a low-noise ventilator can be provided. -



CLAI MS 1. A ventilator conprising: a casing; a cross-flowinpeller in the
casing; an air-perneable porous structure which is fixed To any one of a
main plate within and supporting the inpeller, a sh ai d
i npel l er through said nmain plate and or a dri vi ng rrﬁel'“lﬂﬂ'““l'ﬂmlmglnal d
i npel ler; the said porous structure being shaped generaldy dike & cone of

whi ch the narrow end projects towards tha-fnlet port end of the inpeller
and which is hollow, and an air chanber forned by said holl ow cone-haped

porous stCLAIMSe and said main plate. 2. An air conditioner indoor unit
substantially as described with reference to figures 1 to 3, figure 4,_5 or
6 of the laccondaentilagor comprising: "t

a casing; a cross-flow impeller in the casing;

an air-permeable porous structure which is fixed to any one of a main
plate within and supporting the impeller, a shaft for rotating said impeller
through said main plate and or a driving means for driving said impeller; the
said porous structure being shaped generally like & cone of which the narrow
end projects towards the inlet port end of the impeller and which is hollow; and

an air chamber formed by said hollow cone-shaped porous structure and
said main plate. |

2. An air conditioner indoor unit substantially as described with reference
to figures 1 to 3, figure 4, 5 or 6 of the accompanying drawings.



