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(57) Pedepar:

N300peTeHne OTHOCUTCSA K 00JacTH IHEPTOTEXHOJOTHH W MOXKET OBbITh HCIIOJB30BAaHO
JUTSL OCaXJIEHHA TBUIM W3 Ta30BBIX IMTOTOKOB M WHTEHCH(HKAIMH TETIOMAacCOOOMEHHBIX
IPOLIECCOB U MPOLECCOB TOPEHUSI B IHEPTOTEXHOJIOIMYECKUX arperarax. @ypMa cofaepxuT
KOPITyC C BOASHBIM OXJIaXXAEHHEM U COILIO (pypMBI IS BBIXOZA 03BYYEHHOTO rasa. BHyTpu
(ypMBI Ha OIHOM OCH ¢ HEll PacHoJIOKEeH ra30BbIil CTPYWHBIH aKyCTHYECKHH H3ITydaTels,
COCTOSANIMI W3 coIlula, pe3oHaropa u peduiekTopa. PaccrossHue oT TOpa pesoHaTopa [0
BBIXOAHOTO ceyeHMs comna (ypMmbl cocTaBiseT 4-5 nuamMeTpoB pe3oHaropa. Brixomnoe
cedyeHrne comiaa (QypMbl UMEET PA3THYHYI0 OPHEHTHPOBKY OTHOCHTEIBHO €€ MPOJOJIbHOM
ocu B amamazone yria 0-45° mexny ocbio GypMBI U OChI0 ee comuia. Vcromp3oBaHue
n300peTeHns 00eCIeunBaeT yMEHbIICHHE rabapUTOB M CTOUMOCTH (QYpPMBI M CHIDKCHHE

http:/iwww1 fips.ruffips_servl/fips_servlet?DB=RUPAT&DocNumber=2430320&TypeFile=html 1/6


http://www1.fips.ru/fips_servl/fips_servlet?DB=RUPATAP&DocNumber=2009108859/02&TypeFile=html
http://www.fips.ru/Archive/PAT/2011FULL/2011.09.27/DOC/RUNWC2/000/000/002/430/320/DOCUMENT.PDF
http://www1.fips.ru/fips_servl/fips_servlet?DB=RUPAT&DocNumber=2430320&TypeFile=html
http://www1.fips.ru/wps/portal/ofic_pub_ru/#page=classification&type=IZPM&level=interSubClass&number=F27B

22.03.2019

N3 Ne2430320

TpeOyeMBIX pacXoIOB Ta30BOM Cpempl Ha CO3MaHWE 3BYKOBBIX KOJcOaHWUU. 2 WII.
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N3o06peTeHre OTHOCUTCS K 00IaCTH SHEPTOTEXHOIOTUI U MOXKET OBITh UCIIOJIB30BAHO
IUISL OCXKJICHUS TBLUIH U3 Ta30BBIX MMOTOKOB M HHTCHCU(HUKAIIUH TETIOMAacCOOOMEHHBIX
MIPOLIECCOB M MPOIECCOB FOPEHUS B SHEPTOTEXHOIOTHYECKHUX arperarax.

W3BecTHa KOHCTPYKIHS (GYPMBI IS TIOJa4l aKyCTUYECKH BO30YKIEHHBIX 'a30BbIX CTPYH
B pabodee mpOCTPAHCTBO IUIABMIBHEIX Teueit [1]. B aToit pypme ycranosien
ra3oCTPYWHBIN U3ITydaTedh, MMEIONINI COTIIO IS BBIXO/a ra3a, pe30HaTop U pedIIeKTop,
4TO 00ECTICUMBACT CO3TaHIE 3BYKOBBIX aKyCTHUCCKHUX KOJCOAHUH B UCXOASAIIEM B pabouece
MPOCTPAHCTBO Ta30BOM 03BYUYE€HHOM M0TOKe. OTHAKO HEJA0CTATKOM KOHCTPYKIIUHU SIBIISETCS
pAacCIIONOKEHHUE OCH, CBSI3BIBAIOMICH COTUIO M pEe30HATOP, MEPICHANKYIIPHO UCXOIAMIEMY
03BYYEHHOMY IOTOKY Tra30BO¥ Cpeabl. DTO MPUBOJIUT K YCIOKHEHUIO KOHCTPYKIIUU
M3JIyYarels, yBEeJIMYCHHIO eT0 TabapuToB, a NIaBHOE K HEBO3MOXKHOCTH pa3MelleHUs
pe3oHaTropa BOIHM3H BEIXOJTHOTO CEUCHHS COTET UCXOAAIIETO 03ByUeHHOTO rasza. [Ipu sTom
M3JIy4aTeb BBIHYXKICHBI BEBIHOCUTD 32 MPEJeIbl KOHCTPYKITUU (ypMBI, CO3/1aBaTh
JIOTIOJTHUTEJIbHBIN Ta30IPOBOAAIIMN TPAKT HA MyTH OT U3ITy4daTess A0 BIX0Ja 03BYYEHHOTO
rasza u3 coruia ypMbl, 9TO MPUBOJUT K 3HAYUTEIHHEIM ITOTEPSM dHEPTUH 3BYKOBBIX
KOJICOaHUH B 3THX IMOIBOJISIINX ra30IpoBOaX.
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TexHn4eckoi 3ajauell HacTOSIIEro N300peTeHNS ABIACTCA CHIDKEHUE MTOTePh SHEPTHH
3BYKOBBIX KoJIeOaHUH MpH BBOJE B paboyee MpOCTPaHCTBO, yMEHbIIEHHE Ta0apuToOB U
CTOMMOCTH (PypMBI U CHIDKEHHE TPeOyeMbIX PacXof0B ra30BOH Cpeasl Ha CO3aHue
3BYKOBBIX KOJICOAHUH.

TexHu4decKuil pe3ynbTaT mpeaiaraeMoro n300peTeHus JOCTUTaeTCs TeM, 9To Gpypma ais
MOJAa4U aKyCTUUYECKH BO30YXKIEHHBIX ra30BbIX CTPYH B pabodee MpOCTPAHCTBO
9HEPTOTEXHOJIOTHYECKUX arperaroB, BKIIOYAIONIAs KOPIYC C BOASHBIM OXJIaKICHUEM,
ra3oBbIM CTPYHHBIN aKyCTUUECKUHN U3IIydaTesb, COCTOSIUN U3 COIUIa, PE30HATOpa U
peduiexkTopa, NoABOASAIIUN TPyOOIPOBOA U COIUIO GYyPMBI JUIsl BBIX0JA O3BYUCHHOTI'O Ta3a,
OTJIMYAETCS] TEM, YTO Ta30BBIN CTPYHHBIN aKyCTUUYECKUM U3ITydyaTelb PAClONOKEH BHYTPHU
(ypMBI Ha OTHON OCH C HEH, a pacCTOSHHE OT TOpIla Pe30HATOPA 10 BEIXOJHOTO CeYeHUs
coma GypMbl cocTaBiseT 4-5 guamMeTpoB pe30HaTOpa, MPH 3TOM BBIXOJJHOE CEUYEeHHE COIuIa
(ypMBI UMEET pa3INYHYI0 OPUEHTUPOBKY OTHOCUTEIBHO €€ NMPOJ0JILHON OCH B JUaNa30He
yrima 0+45° Mexay ocbio QypMBI U OCBIO €€ coIuIa.

Takum 00pa3oM, OCHOBHO# 0COOEHHOCTBIO MPEAIAraeMOro YCTPOMCTBA SABISETCS
MaKCHMallbHas NPUOINKEHHOCTh Ta30BOT0 CTPYHHOTO aKyCTHUECKOTo U3ydareis (B
JaJTbHEHIIeM aKyCTHYECKOTO M3ITydaTens) K BBIXOAHOMY corny ¢Gypmsl. Kak u3BecTHO, pu
JBM)KEHHUH B Fa30MpOBOAE NOTEPU aKyCTUUECKOH 3HEPTUU BAOJb Fa30BOTO TPaKTa
IPONOPLUHMOHAIBHBI JJIUHE 3TOr0 ydacTKa razonposoja. [Ipu pacnonoxeHun akycTHUECKOro
n3JIydarens Ha Bxoze B GypMy, Kak 3TO IMEeT MecTo B aHanore [1], mpoucxonsr
3HAYUTEIbHBIC TOTEPH aKyCTHYECKOH IHEPTruu. DTO CHIXKAET 3P PEeKT BO3IeHCTBHSL
aKyCTHYECKHX BOJH Ha IIPOLECCHI MBUICOCAXICHHS, HHTCHCU(PHUKAIUIO IIPOLIECCOB
TeIIoMaccooOMeHa, MIPUBOIUT K HEOOXOIUMOCTH YBEJIIMYMBATh PACXObl pabOYNX ra30BbIX
cpell (KOMIpEecCOpHOTO BO31yXa, KUCIOPOAa U T.A.) JUISl JOCTH)KEHUS COOTBETCTBYIOIIETO
s dexkra.

Pacnonoxenue ke 0CH aKyCTHYECKOTO M3Ty4yaTelsss Ha OTHONW OCH C OCBIO (PypMBI
MTO3BOJISIET, C OJJHOI CTOPOHBI, MAKCUMAaJIbHO MPUOIHU3UTE U3ITy4aTeb K BEIXOTHOMY
CEYeHHIO coria QypMBbI, a C Ipyroi, odecrnednBaeT JUIIb HEOOIbIIOE YBEINICHHE
rabapuTOB U3Iy4aTels U COOTBETCTBEHHO (PpypmMbl. KOHCTpYKTHBHO IpeiaraemMoe
pacIoyiokeHne U3JIydaresns 00ecrednBaeT BO3MOKXHOCTD PACIIONIOKEHHS TOpIla pe30HaTopa
Ha paccrosiinu Ly=4-5 nuameTpos pesonaropa dj, OT BBIXOAHOTO CEYCHHUsI COILIA ypMEL,

T.e. Ly=(4-5)d,, (cMm. dur.1, 2). IIpu TakoM B3aHMHOM PacTOIOKCHUN H3ITyqaTesIs U

BBIXOJTHOTO CEYEHHMS coria (ypMbl IIOTEPH aKyCTHIECKOW SHEPTHH MPAKTHUYECKH CBOIATCS
K HYJIO.

BrixonHoe ceuenne comia (GypMbl HMEET pPa3InuHyI0 OPHEHTHPOBKY OTHOCHUTEIBHO
MIPOJIOIBEHOM OCH (PYpMBI. DTO 3aBUCUT OT PACIOJIOKEHHUsI caMOi (hypMBbI OTHOCHUTEIHHO
MOBEPXHOCTHU, C KOTOPOH B3aMMOJIEUCTBYET CTPYs, BRIXoAsMIas U3 comua gypmsl. Tak,
HalpuMep, MPU PACTIOTOKEHHH OCH (ypMBI MEPIECHANKYISIPHO TOBEPXHOCTH (HA CBOJE
MeYH) U 3a7a4e B3aNMOJICHCTBHS C MOTOKOM TBIJICHECYIEro ra3a JIJIs OCAXICHHS ITBIITH Ha
MOBEPXHOCTh BaHHBI METAJIa HAMITYYIIUH yTroJl MEXAY OChbI0 (YyPMBI U OCBIO BHIXOJHOTO
coria coctauseT 0=45° [2, 3]. [Ipu 3TOM MOTOK 03BYYEHHOTO ra3a, HCTEKAIOIIEro 13
comia hypMbl, B3aHMOAEHCTBYET € MMOTOKOM ITBUICHECYIIET0 Ta3a U OHOBPEMEHHO
o0ecrieynBaeT ocaxAeHne KoaryJupOBaHHbBIX YACTHUI] MBUIN Ha MOBEPXHOCTH BaHHBI. [Ipu
TOPIIEBOM PaCIONIOKEHUU (PypMBI €€ JIydlnee B3auMOACHCTBHIE C TOTOKOM rasa
obecrieynBaeTcs MpU COBMAZCHUN OCH (GYpPMBI U cotuta QypMmHl, T.e. pu a=0. MoxeT OBITh
o0ecIeueHo U MPOMEKYTOYHOE PacIloIOKEHHE OCH BBIXOIHOTO CoIlIa - B npeaenax o=0-
45° Mexny ochio GypMBI U OChIO ee cora (cM. Gur.l u 2).

Ha ¢ur.1 u 2 npencraBneno ycTpoiicTBO GypMBl ISl IOJAYN aKyCTHIECKH
BO30YKJEHHBIX Ta30BBIX CTPYH B pabodyee MPOCTPAHCTBO SHEPTOTEXHOIOTHIECKUX
arperaros.

OHo BKITIOYaeT BOAOOXJIAXAaeMBbIi Kopryc 1, TpyOonpoBox s mogadn pabodero rasa
(KOMIIpeCcCOpHBIA BO3IyX, KHCIOPO U Jp.), COILIO 3, pe30HATOP 4 U pedIIekTop 5
AKyCTUYECKOTO M3JTy4aTelis, BBIXOAHOE COTUIO (PypMBI 6, KOPITYC aKyCTHYECKOTO M3TydaTels
7, IEHTPOBOE YCTPOHCTBO PE30HATOPA OTHOCUTEIHHO KOPIIyCa aKyCTHYECKOTO U3ITydaTemns
8, mogauy pabouero raza 9 u Boas! 10, orBox BoAs! 11, marpyOku miist mogadu BOA 12 1
oTBOZa BOAKI 13.

YerpoiicTBo paboraeT ciaeayromuM obpazom. Ilo Tpybomposoay 2 mogaercs pabouuit ras
9. Pabounii ra3, ucrexas 4epe3 COII0 aKyCTHYECKOTO H3IydaTelns 3, B3aUMOJEHCTBYET ¢
pe3oHaTopoMm 4, B pe3ynbTaTe 4ero popMUpyeTcs akyctudeckoe nojue. Pedexrop 5 ciryxur
U1l 00ecIiedeHrs HalpaBiICHHOCTH 3BYKOBBIX BOJIH BAOJb OCH aKyCTUUYECKOTO H3TydaTelIs
MEXIy BHEIIHUM JUAMETPOM pe3oHaTopa 4 M BHYTPEHHHM JHaMETPOM KOpITyca
aKycTH4eckoro uaiydarens 7. Jlanee akycTruuecku Bo30YKICHHBIH Ta30BbIA MMOTOK
IBIDKETCS] B HAIIPABJICHUU BBIXOJHOTO corjia GypMBl 6 U UCTEKAaeT U3 €0 BBIXOIHOTO
oTBepcTHA B pabodee mpocTpancTBo. Uepes Tpydonposos 12 u 13 ocymecTBisercs HOIBO
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10 u otBOA 11 BOAEI, oxNaxaaromen kopmyc 11 ¢pypmel. Yron o MeXIy OChIO BEIXOIHOTO
COIUIa W COIUIa pe3oHaropa u3MeHsercs B npenaenax ot 0° (¢ur.1) mo 45° (pur.2).

B cooTBeTCcTBUU C peKOMEHAAIUSIMU [2] OCHOBHBIE pa3Mephbl yCTPOHCTBA
PAacCUHTHIBAIOTCA CIEAYIOMNUM 00pa3oM.

JuaMeTp coIula akyCTHUECKOro u3inydarens d. onpenensieTcs: HCXoas U3 GopMyisl [2-4]

G = X F.m,

b -r »\,E ¥

rae G - pacxon pabouero rasa; K. - koa¢¢punuent nponopunonansHocty; P u T, -

(1)

AaBJICHUC U TEMIICpATypa TOPMOXKCHHUS ra3a; 0. - IJIOMaAb BbIXOAHOI'0O CCYCHHUS COILIa

pe3oHaropa.

N3 popmyns (1) momyuanm
G, T

». = ;‘r‘"} (2
KB,
40

d, = |J—%. (3}

¢ ¥ !

[Tnomans KPUTUYECKOTO CEUEHHUS BBIXOAHOTO coruia 6 JlaBansi mpuHUMaeTcsl paBHOU
ILJIOIIAAH BBIXOJHOIO CEYEHHS COIIa Pe30Haropa. JluaMeTp BBIXOAHOTO CEYEHUs COILIA
JlaBansg npuHUMAETCsl PaBHBIM

d,=13-144d,_, {4}
rae dy,=d. - ImamMeTp KpHTHYeCcKoro cedeHus coma Jlapans.
JuameTp pe3oHaTopa MPUHUMAETCS PAaBHBIM
=15 3
dp 1,5d.. (5)
JnuHa pesonaropa l, onpenensiercs TpebyeMOil 4aCTOTON aKyCTHISCKUX KOJICOaH i 1
BBIUHKCIsIETCS 110 hopmyne (6)

o a o oy Lol

g .3 LE ]
1, = (22
Tak Kak akyCTHYeCKHH ra30BBIi M3TydaTelas paboTaeT B OCHOBHOM B AHAIIa30HE 9acTOT
100-2000 ', To nmuHA pe3oHaTopa mo Gopmyie (6) MokeT OBITH ONpeeIeHa MPU CpeaHen
gactore v = 1000 T'11.

PaccTosiHrE OT BBIXOJHOTO CEUEHUS COIlia H3JIy4daTeiisl 10 BXOJa B pE€30HATOP lc

(6

OompeacasaeTCsa COOTHOIEHUEM

Y A B (7)
TV 26
Z[I/IaMeTp Kop1yca u3JiydaTeiis dl‘[ ONpeaAcIsICTCA U3 YCIO0BHA PAaBCHCTBA IIJIOIIAAN

MIPOXOTHOTO CEUCHMS MEXKy BHEITHEH MOBEPXHOCTHIO pe30HATOpA THAMETPOM pe30HaTOpa
d; ¥ BHyTpeHHEH OBEPXHOCTHIO KOPILyCa U3JIydaTels o, IUIOIady BBIXOJIHOTO CEYCHUS

coIljIa U3J1ydareis Mg, T.€. yCIOBUEM
@, = 0, (8)
Pacxon pabouero raza G B COOTBETCTBUHU C PEKOMEHIAUAMH [3] MpUHUMAaeETCsl paBHBIM
G, =0,1+0,12 Gy
rae Gyop - PacxoJ OCHOBHOTO (HECYIIETO) ra30BOro MOTOKA B paboueM MPOCTPAHCTBE

JHEPTOTEXHOJIOTHYECKOT0 arperara.
[Ipumep pacuera KOHCTPYKIIUU (HYPMBI C aKyCTHUECKUM H3ITydaTesIeM.

Pacxox Hecymero noroka razoBoi cpeabl Gy, = 5000 M3/,

Torna pacxon pabouero rasa - kompeccopHoro Bo3ayxa G, = 0,1

Gpor = 0,1:5000 = 500 M3/4 (mpu H.y.) = 0,139 m/c.

Hasnenue pabouero rasa P.= 0,4 Mlla (4 arm), Temneparypa T,=243 K.
Jns komnpeccopHoro Bo3nyxa BeanuuHa K .=0,0404 K% ¢/m [4].

Torma o hopmyne (2)
0,139 - J243 _

o, 1472 wn’
00404 - 0,4

Hu
f4

d, = \I'; 1472 = 137 MM
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Orta BenuuuHa d, paBHa JuaMeTPy KPUTUUECKOrO ceueHus comnua JlaBans Ha BeIXoJe
dypmsi de = dygp = 13,7 mm.

Brixognoe ceuenne cormra Jlasans mo dpopmyne (4)

dp=1,3d, = 1,3-13,7= 17,8 mm

Jnametp pe3onaropa mo dpopmyie (5)

d,=1,5d.=1,5-13,7=20,6 Mmm

[Ipu yacroTe akycTrueckux kojebanuit v = 2000 'ty mo ¢popmyne (6) nauHa pe3oHaTopa

(43350Y"°

PaccTosiHue oT BHIXOJIHOTO CEYECHHS COILIA U3JIy4aTels 0 BXOJa B PE30HATOP MO

¢dopmyne (7) mpu paauyce orpaxkarenss R=20 mm

= 854 MM

= 11,7 MM

o - |
1- ..-’,:,'.'.'-
[To dopmyne (8) mromans MPOXOIHOTO CEUCHHS MEXKy BHEIIHEH MOBEPXHOCTHIO
pe3oHaTopa U BHyTPEHHEH MOBEPXHOCTHIO KOPITyCa U3TydaTels

Oy = 0, = 147,2 MM>

Torna npu BHELIHEM JUaMETpe pe3oHaTopa

dpprp = dpt4 = 20,6+4 = 24,6 MM

MOJIy4aeM AMaMeTp BHYTPEHHEH MOBEPXHOCTU KOPIyCa U3IIydaTens

= h’ .......................................... 4 l.-j?ﬂ_? = { ;]‘_'"._ MM

Paccrosinue ot TOpHa pe30HaTopa A0 BbIXOAHOT'O CECYCHUA COILIa LB NpUuHUMACM U3

KOHCTPYKTHUBHBIX COOOpakeHHI

Lp=5 dgy p=5-24,6=123 MM

Toraa paccrostHue L OT BEIXOJHOTO CEUEHHUs COIIA aKyCTHYECKOTO M3IIydaTels 10
BBIXOJTHOTO CEUYEeHHS QypMBI

L =1+lp+L, = 11,7+85,4+123 = 220,1 mm

[Tpu BepTHKAIBHOM pacmoyiokeHUu GypMbl (IEPIEHINKYIIPHO TOBEPXHOCTH BaHHBI)
[pUHHUMAEM yroa o = 45°.

[Ipu ropU30HTAIBHOM PACTIOIOKEHUH (GYPMBI (MTapaieIbHO IIOBEPXHOCTH BaHHBI)
npuHUMaeM yroi o = 0°.

IIpn mpon3BOIBEHOM pacroiokeHUH GypMbl, HampuMep, o yrmoMm 20° K MOBEpXHOCTH
BaHHBI, YTOJ 0 MOXET OBITh MPHUHAT Takxke o = 20°.
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dopmyna n300peTeHUs

dypma A mofavyn aKyCTHUECKH BO30YKACHHBIX Ta30BBIX CTPYH B pabouee
MIPOCTPAHCTBO SHEPTOTEXHOJIOTHYECKUX arperaToB, BKIOUAONas KOPILYC C BOASHBIM
OXJIaXJACHUEM, Fa30BbIi CTPYHHBIN aKyCTUUECKUN U3IydaTellb, COCTOSIIUN U3 COILIA,
pe3oHaTopa u peduieKTopa, HOJBOIAIMN TPYyOONPOBO U COILIO (GYPMBI ISl BEIXOJA
03BYUYEHHOTO ra3a, OTIMYAIoIIasicsl TEM, YTO Ta30BBIM CTPYHHBIN aKyCTUUECKUM U3TyUYaTenb
pacmtooKeH BHYTPH QypMBI Ha OJHOI OCH C HEHl, a pacCTOSTHIE OT TOpLa pe3oHaTopa A0
BBIXOJTHOTO CEYeHHs coria (ypMbl cocTaBiseT 4-5 THaMeTpoB pe3oHaTopa, IPH 3TOM
BBIXOJJHOE CE€UYEHHE coIlla GypMbl HMEET Pa3INIHYI0O OPUEHTUPOBKY OTHOCUTENBHO €€
MIPOJONBHOI ocH B Anama3one yria 0+45° Mexay ochio (ypMBI B OCBIO €€ COILIa.
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QOur,

MN3BELIEHUA

HUCTBUA MATEHTA U3-32 HEYIJIATHI B YCTAHOBJICHHBIN CPOK

MM4A JlocpouHoe npeKkpaueHnue ae

NOUIJIMHBI 32 MoJJepPKaHUue MAaTeHTa B CHJIe

wcrBus marenra: 11.03.2013

Jara npexkpameHus ae

Jara nyonukanuu: 10.01.2014
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