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I'BY3 «KpuBOpOKCKUI HALIMOHAJIbHBIA YHUBEPCUTET»

®OPMHUPOBAHUE YIIPABJIEHUSA PACIIPEJAEJEHUEM I'A30BbIX
IMY3bIPBKOB I1O0 PASMEPAM B IPOLHECCE ®JIOTAIIUA

lIpusedeno onucanue memooa, no3eonsaOUE20 IPHEeKMUBHO YIPABIAMb
COCMAagoM 2a3080ll (hazvl Nyibnvl 8 npoyecce hromayuu ¢ UCNOIb30BAHUEM
OUHAMUYECKUX IPPEKMO8 BbICOKOIHEPLEMUUECKO20 YIbMPA38YKA.

Hageoeno onuc memooy, wo 0036015€ eheKMuHo Ynpasisamu CKiaoom
2az080i ¢hazu nynvnu 6 npoyeci hromayii 3 BUKOPUCMAHHAM OUHAMIYHUX
eqhexmia 8UCOKOEHEP2eMUUHO20 VIbMPA38YK).

Describes a method to effectively manage the composition of the gas phase
of the pulp in the flotation process using the dynamic effects of high-energy
ultrasound.

IIpoOJsiema u ee CBSI3b ¢ NPAKTUYECCKUMH 3agavyamu. /(11 Monennposa-
HUSL (PU3UYIECKUX TIPOIECCOB, OMPEACNAIOMHUX (DIOTau0, HEOOXOIUMBI TOY-
HbIE JIaHHbIE O XapaKTEepUCTHUKAaX ra3oBoi (pa3pl, HanbOoIee BaXKHBIMU U3 KOTO-
PBIX SIBJISIFOTCSI KOHLEHTPAIUSI M PACIpPE/ICICHUE Ta30BbIX MYy3bIPHKOB IO pas-
MepaM. DTHU MapaMeTPbl CUIBHO 3aBUCIT OT PA3IUYHBIX 3KCILTyaTallMOHHBIX,
TEXHUYECKUX U (PUBNKO-XUMHYECKUX (PAKTOPOB, BO3ACHCTBUE KOTOPHIX CIIETY-
€T YYUTBIBATh NIPU MOJICTUPOBAHUH TIpoIiecca (ProTaruu.

AHaJIU3 UCCIe0BAHUI U MyOJIMKANUl. AHaIN3 TPOLIECCOB, MPOTEKAIO-
uX BO (roToMamnImHax, Mo3BOJISET BBIICIUTh OCHOBHBIC BXO/IHBIC, BBIXOIHBIC
napaMeTphl, a TAaK)Ke BO3MYIIaroIue Bo3acicTeus [1].

BxoaHbIMM mapaMeTpaMu SIBISFOTCS. IUIOTHOCTh MYJIBIIBI, PACXOJ pEarcH-
TOB, PacXoJl CXKaToro BO3AyXa, YPOBEHb MYJIbIIbI, CTEIECHb a’pPallUH IYJIbIIbI.
Bo3mymaronmyMu BO3IEMCTBUAMU SIBJISIFOTCA. COJIEpKAHUE MeETaia B PYJE,
(bIOTHPYEMOCTh CBHIPhs, TPAHYJIOMETPUUYECKUM COCTAB H3MEIBUYEHHOTO IPO-
TyKTa oOoraimieHus. BeIXOAHBIMU TapaMeTpaMu SIBIISIOTCS: COJIEp)KAHUE Me-
Tajula B KOHIIEHTpATe, COJIEpKaHUE METajlla B XBOCTaX, MPOU3BOJAUTEIILHOCTD
YCTaHOBKH, BBIXOJ KOHIIEHTPATa, BIXOJ XBOCTOB.

DddekTuBHOCTS Tmporecca (uoTauu HANPSIMYK CBsi3aHA C YHUCIOM
CTOJIKHOBEHUI MEXK]y YaCTUIAMH U Iy3bIpbKaMH, KOTOPBIE 3aBHUCST OT COOT-
HOIIICHUSI UX pa3MepoB. Pasmep my3bIpbKOB SIBISETCS OJHON M3 HanOOJee Bax-
HBIX XapaKTEPUCTHUK, BIUAIOMIMX HA 3P(HEKTUBHOCTD Ipoliecca MeHHou (dioTa-
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OH1H. Tem He MCHCC, KOHTPOJIb U YIIPABJICHHUC 3TUM IAPAMETPOM ABJIAIOTCS
O4YCHb CJIOXHBIMH 3aJadaMMU.

GJIOTHUPYEMOCTD ChIPBSA

PAHYJIOMETPHUYECKHH
COCTAB U3MEJIIBMEHHOI'O
[MTPOIYKTA OBOTALLIEHHA

COJIEPKAHUE METAJUIA
B PYJE

i

[UIOTHOCTS ITYJTBITHI COREP):{{S:L‘I"ET’;‘:_E” JIA B
PACXO/l PEATEHTOB COIEPXAHME METAJUIA B
YPOBEHb NV/IbIIbI .| DIOTAIIUA N XOE?(C(.})EII:E}({TPAT i
PACKOI BOITYXA BBIXOJ XBOCTOB
CTENEHB ADPALIHH MTYJIBLITBI MMPOU3BOAUTENBHOCTD
VCTAHOBKH

Puc. 1. Mooenv promayuu

Heas ucciaenoBanmii. 3aiaueil ucciaeoBaHUN SBISETCS (POPMHUPOBAHKE
(GYHKIMH pacrpeiesieHus Ta30BbIX My3bIPEKOB 10 pa3zmepaM f(X) mpu momorun
BO3/ICHCTBHS BBICOKODHEPTETHUECKOTO YIbTPa3ByKa.

N3no0:xxenne MaTepuaia u pe3ybTaThbl. Vcronb30BaHue yiIbTpa3Byka B
TEXHOJIOTMH (DJIOTALMU CBS3aHO C PSIOM CHCIU(PHUUECKUX SBJICHHM, COMPOBO-
MKTAIOIINXCS PACIIPOCTPAHEHUEM YJIbTPa3BYKOBBIX KOJICOAHUH B JKHIKHUX Cpe-
nax. Cpenu 3THX sIBICHHH 0co00e MecTo 3aHMMaeT KaBuTanus. OHa BhIpaxa-
€TCsI B IMOSIBJICHUH B JKMIKOCTH Ta30BBIX MY3BIPHKOB (IIOJIOCTEH), B KOTOPBIX
IPOUCXOASAT HMOHHU3AIMSA MOJIEKYJ W aTOMOB, IOBBINICHHE AaBieHus (10 He-
CKOJIBKHMX ThICSIU aTMOC(ep) U TeMIieparypbl (Ha COTHH TpajaycoB) Y CTaHOBIIC-
HO, YTO ra3oBbi¢ (KaBUTALIMOHHBIC) MY3BIPHKHU JIETYe 00pa3yloTCs Ha TPAHHUIIC
YKUJIKOTO C TBEPBIM, SHEPTHYHO BO3JACHCTBYS Ha IIOBEPXHOCTH ITOCIEIHETO.

VY bTpa3ByKoBbIe KOJICOAaHUS BHICOKOH MHTCHCHMBHOCTH IO3BOJISIOT YCKO-
PUTh TPAIUIIMOHHBIC M PEaIr30BaTh HOBBIC MPOIECCHI B KMIKHUX, TBEPIABIX H
ra3o00pa3HbIX cpegax. DHPEeKTUBHOCTh TaKUX IMPOIECCOB OOYCIIOBJICHA BO3-
HUKHOBCHHEM HEJIMHCHHBIX SIBICHUN TPU PaCIpPOCTPAHCHUU BBICOKOAMILIH-
TYJIHBIX KOJICOAHWH, BBI3BIBAIOIIMX KaBUTAIIMOHHBIC MPOIIECCHI, PATUAIIMOHHOE
JaBJICHUE, MUKPO- U MAaKPOIIOTOKH, IMIPUBOIAIINE K Pa3pblBaM MEXaHUYCCKUX H
XMMHYCCKUX CBSI3eH, YBCIIMYCHHUIO MOBEPXHOCTEH M CKOPOCTH B3aMMOJICHCT-
BUSI, YCKOPSHHIO MTPOIIECCOB MACCO- M TEILIOIEPEHOCA.

BenencrBrue BO3IEHCTBUS BBICOKODHEPTETHYECKOTO YIIbTPa3ByKa MPOMC-
XOIWT TIepepaclpeie]ICHHe Ta30BbIX My3bIPHKOB MO pa3MmepaM. [Ipu mocTosH-
HOM CKOpPOCTH TEYEHHS MYJbIIbl XapaKTEPUCTUKH 3TOTO IepepacipeieicHus
OIPEICISAIOTCS IMapaMeTpaMu yJIbTpa3ByKa, KOHIIEHTPAIMEH M XapaKTePUCTH-
KaMH Ta30BOH (a3bl MybIisl [2].

@OyHKIKS TUIOTHOCTH PACHpPE/ICIICHUs Ta30BbIX IMy3BIPHKOB MO pa3Mepam
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MMpCaACTaBJIsICT coOoi B3BCIHICHHYIO CYMMY (I)I/IKCI/IpOBaHHI)IX KOMIIOHCHTOB pac-

TpeaencHus @ j (X) U MOXET OBITh IIPEICTaBICHA B ciieayroieM Buze [3]

f(x,k)=iwj(k)-¢j(x), (1)

Bec BBI6paH TaKUM o6pa30M, YTOOBI YAOBJICTBOPATH YCIIOBUAM
M
> wik)=1, 0<wj(k)<1, Vku j=1...,M, 2)
i=1

KoMITOHEHTBI TUIOTHOCTH pacHlpeeieHUs] MPEACTaBICHb (PYHKIUIMU
HOPMAaJIbHOT'O pACPEICICHUS

()= —exp —g(x;—é")z , ©)

IJ€ (j — UEHTPBI, 0 - CTAHAAapPTHOE OTKIOHEHHE, (PMKCHPOBAHHOE M OJIMHA-
KOBOE ISl BCEX KOMITIOHEHTOB.
OYHKIUIO IUIOTHOCTH PACPEICIICHUS MOXKHO BBIPA3UTh CIEAYIOIIUM BbI-

e (k)= COOV () d (). @
rac C(X) = [¢1(X)_ P (X)¢2 (X)_ P (X)"""¢M —1(X)_ P (X)] ;
V ()= [0y )ty 5T -

B stom ciydae, Toapko Beca W BekTOop V HecyT B ceOe MHGPOpPMAIUIO O
BXOJTHOM YTIPAaBJISIONIEM cUTHaJle. Eciau nmpuHATh BeKTOp V JTUHEHHBIM TI0 OT-
HOIIICHHIO K BXOJHOMY YINPAaBIISIOIMIEMY CUTHATY U, TO MOTYT OBITh IOJYYEHBI
CJIETYIONTUE YPAaBHEHUS IMPOCTPAHCTBA COCTOSIHUN CHCTEMBI .

V(k+1)=FV(k)+Gu(k) 6)
(%, k)= (x)=Cx) (k)
rae V — cocTosiHue,

U- Bxof cucremsl; f (X)— Y (X) - BBIXOJI CHCTEMBI.

DranoHHas (YHKIHS [UIOTHOCTH PAcIpeaeieHus 3a1aéTcs BhIpaKeHHEM
aHaJIOTUYIHBIM (4)

9(x)=C(x)V g+ gy (x), (6)
Trac Vg - BeKTOp ICJICBBIX BCCOB.

Ecnu cuctema cratuuna, TO 3a7a4a GopMyIUpyeTcs, Kak 3ajada ONTUMU-
3alldM, B KOTOPOU LEJIbIO SBIACTCA MUHUMHU3ALMS PA3HULIBI MEXKITY 3TATOHHOU
1 U3MEPEHHOUW QYyHKIUAMU pacipeieaeHus.

st BBIUMCIICHUS HECOOTBETCTBUI MEXIy (PYHKUIMSIMHU IUIOTHOCTH pac-
NpeIeTICHHS, UCIIONIb3YEeM LIENIeBYI0 PyHKIUIO [4]
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: 1 2
min J :E_J.[f(x,u)—g(x)] dx,, (7)

[Moncrassis (4) u (6) B (7) momydum cliieayroiee BhIpakeHNE

min 3= [[r0)-v, F ol ol ) -vy Jox =2 rto)-v, T Shvte)-v, ] @
)

e 3= [Cll clekx

3ajaya CBOAUTCS K MUHHMHU3AlMHA HECOOTBETCTBUS MEXKY 3TAJIOHHOM U
peanbHON GyHKIHMEH pacnpeneneHus. (s mowcka ONTUMAIbHOTO PEIICHUS
MCIIOJI30BAH T'PAIUEHTHBIN METOT

T AR oy

ou

PesynbTupyromas BecoBasi MaTpuiia 2 BKIFOYACT B CeOsI TAKKE YCIOBUE
+o0
Z ij = _[ ¢, (%) - g (X)][¢j () gy (x)]dx :

Jlyis penieHus MOCTaBICHHOM 3a/1auu mpejiaraercs GopMupoBaTh yrnpas-
JISTOIIEe BO3JICWCTBHE HAa OCHOBE AMHAMHYECKUX 3(P(HEKTOB BHICOKOIHEPTeTH-
YECKOTO yJbTpPa3ByKa C HCIOJIb30BAHUEM TEXHOJIOTUM (Da3upOBAHHBIX pellie-
TOK, UMEIOIIUX PSJi MPEUMYIIECTB MO CPaBHEHUIO C TPAIUIIMOHHBIMHU OJIHO-
AJIEMEHTHBIMU TTPeoOpa3oBaTEIISIMU.

['maBHasi 0COOCHHOCTh TEXHOJIOTHUU YJIBTPAa3BYKOBBIX (Da3upPOBAHHBIX pe-
HIETOK — yIpPaBlIseMble KOMIBIOTEPOM aMIUIUTYAA U (Pa3a UMITYJIHCOB BO30YXK-
JCHUST OTACNBHBIX IHE303JIEMEHTOB B MHOTO3JIEMEHTHOM TMpeoOpa3oBarere.
Bo30yxkeHrne Mbe30371€MEHTOB OCYILIECTBIISIETCS TaKuM 00pa3oM, UTOOBI
YOPaBJIATh TapaMeTpaMu YIIbTPa3ByKOBOTO JIy4ya, HampuMmep, yriioMm, (okyc-
HBIM PacCTOSTHHEM, pa3MepoM (GOKyCHOro msTHa [5].

Akyctuueckoe naieHue P(X,Y,Z) BBIYHCISICTCS IMYyTEM MOJCITUPOBAHUS
IPYIIBI THE303JIEMEHTOB U CYMMHUPOBAHUS BO3JCHCTBUM KaXXJOTO AJIEMEHTA B
Kaxaou Touke 1o (X, Y, Z), ucnoiib3ysi ypaBHenue Peines - 3ommepdenbaa u
MOJKET OBITh MPEACTABJICHO B cieaytonieM Bue [6]

pi(xy.2)= @(?)e{@zﬁida} : (10)

rae W - moiHast akycTU4eckasi BBIXOHAsI MOITHOCTh TPYIIBI TbE303JIEMEHTOB,
p - IUIOTHOCTh Cpeibl, C - CKOPOCTh 3ByKa B cpese, A — akTUBHas anmeprypa

(9)

u=u'
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npeobpasoBatens, f - wacrora, S — obnacte, popmupyemast HCTOYHHKOM, O -
paccTosHUEe OT HMCTOYHHUKA 10 TOukH (X, Y, Z), ¢ - da3a xonebaHuid, A - 1IMHA
BOJIHBI, U 0, — KOO OUIIMESHT 3aTyXaHUs B CpeJie.

AxTuBHas aneptrypa (oOmas JjiMHa PEUICTKH) PAaCCYMTHIBACTCS 1O Ce-
aytromieit popmysie [5]

A=n-e+g-(n-1), (11)
rne A — akTHBHAs anepTypa; g — 3a30p MKy ONMKaWIIUMU dJIEMEHTaAMU; € —
IIMPUHA OJHOTO 3JIeMeHTa (KakK MpaBuiio € < A/2); N — KOJUYECTBO 3JICMECHTOB.

[Tose3HOE maBlieHHE BCEX IMBbE303JEMEHTOB, MOXKET OBITh TMOJYYEHO CyM-
MHPOBAHHEM BO3ICHCTBUH Ka)KIOTO OTICIHHOTO MCTOYHHKA W IPEICTABIICHO
B CJICIYIOIIEM BH/IC

n
Pt (%, ¥,2)= D pi(x,¥,2), (12)
i=1
B pesynbraTe 3aTyxaHHs MOJIe3Has MOIIHOCTh B Touke (X, Y, Z) ompeje-
JseTcsl BeIpakeHueM [7]

2
q(X, y'z): aPnet(X’ylz) ’ (13)
oC
daza KaxJI0ro b e303JEMEHTa BRIUUCIISICTCS 110 claeayronien popmyre
& :%(di —d,)—360°n, (14)

rae ¢; - (asa mpe3odaeMenTa | B rpajaycax, di - pacCTOSIHUE OT LEHTPa MbE30-
aneMeHTa | 10 Qokyca, dy - rrybuHa ¢okyca, N - nenoe unciao, 0 <= ¢; <=
360°.

Ha puc. 2 mokazaHo mosie aKyCTHUECKOTO JaBJCHHS 9-H 3JIEMEHTHOTO
npeobpazoBatens B hokambHOU miockocTh X-Z nipu Y=0,05 M, mosmydeHHOe TipH
MOJICJIMPOBAHMK ~ IIPOIPAMMHO-TEXHUYECKUMH  cpeacTtBamu  makera [TAC
(Transducer Array Calculation) [8].
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PaccuntanHoe nasicHHe
x 103 IJI0CKOCTh X-Z npu y=0.05 m

X [m] % 10

Puc. 2. I[lone akycmuuecko2o dagnenus 6 pokanbHOU NI0OCKOCHU X-Z

Pasmep razoBoro my3sipbKa OMpeIesieTCss OTHOIIEHUEM MEXTy 4acTOTOU
yJIBTPA3BYKOBBIX BOJIH U PAJUyCOM ITy3bIpbKa B aKyCTHUECKOM IOJIC. 3aBHCH-
MOCTb pa3Mepa OT PE30HAHCHOM YacTOTHI IJIS1 HU3KOTO YPOBHS aKyCTHYECKOIO
BO30Y K/ICHHUS BBIpAaXKaeTCs CACAYIOIIMM ypaBHeHHEeM [9]

f|ln: 1 \/ 3¢2 [PO—FZ—GJ— 20-3’ (15)
27\ poRg Ro ) poRo

Il (P - MOKa3aTeNb MOJUTPONBLI, Ry — Ha4albHBIN PaguycC Iy3bIPHKA.

Peaxiust my3sIpbKa Ha aKyCTHYECKYIO BOJIHY ObLIa CMOJCIMpPOBAHA IIyTEM pe-
IIEHUS] YPaBHEHUS AMHAMHUKHU Iy3bIpbka ['mamopa - AKyaudeBa, KOTOpPOE MO-
JKET OBITH MPEJICTABJICHO B clieaytomieM Buje [9]

(1-2 )8 31 ot =[a- 2+ o[- S R
c)dt 2 3C C C C (16)

rae R — paanyc nmy3sipbka, U —CKOPOCTh CTEHKH MY3bIPbKa.
B sToM BeIpaxeHuun

c=[ci+(m-DH]"

°(F)
H= [ £ (18)

5o P
rne C — CKOpOCTh 3ByKa Ha CTCHKE Iy3bIPhKa, PACCUMTAHHAS U3 OCCKOHEUHO
MaJjioi CKOpPOCTH 3ByKa B XUAKOCTH C,, M — KOHCTaHTa, H - SHTaNbIUs XUI-
KOCTH.
DHTaNbMs CBsi3aHA C JIABIICHUEM B KUAKOCTH P., BIalu OT My3bIpbKa U
nasinenneM P(R) Ha cTeHke my3bIpbKa. DTO JaBJICHHUE OMPEACIACTCS BhIpaxe-
HUEM

(17)
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P, =P,—P (19)

akycm

WM=%—%L—%fu, (20)
rae P, — BHellIHee AaBJieHUE B KUJIKOCTH; Paxycm — akyCTUUECKOE JaBJICHUE;
Py — naBieHue raza BHyTpH ITy3bIpbKa;, O — IIOBEPXHOCTHOE HATSAKEHUECTEHKH
My3bIPbKa; [l — KOA(PHUIIUEHT BA3KOCTH.

N3mensromnieecss BO BpEMEHH JIaBJICHUE 3aBUCUT OT IUIOTHOCTH >KHIKOCTH
p W MOXET OBITh TIOJTYYEHO U3 YPaBHEHUS

m
P=al(p/p)" -8, (21)
rac O o paBHOBECHAA IINIOTHOCTD KUJAKOCTH, O U B — KOHCTAHTBHI.

Ha puc. 3 mokazana 3aBHCHUMOCTb pa3MepOB Ta30BbIX My3BIPHKOB OT aMm-
TUTUTY/IbI IaBJICHUS yJIbTPa3BYKOBBIX KOJCOAHMI IS pa3IMYHBIX 3HAUCHHUHN UX
YacCTOTBHI.

10-% R 3 Piiy § @ik i
, SH it Ul . T
B
=10° :
s | 1
= ;
=y
el 4
=
: H
510 i
= b 3
<
A i
107 il $i R R A A R
102 10° 104 10° 10° 107

Amrurtyna naBiaenus, (I1a)
Puc. 3. 3asucumocmo pazmepa 2a308020 ny3vlipbKa om 4acmomol.
1-0,7MIy;2-15MIy;3-2,5MIYy.

Pe3ynpTaThl MOAENMpPOBaHMS MpoOIecca BO3ACUCTBUS JTUHAMUYECKUX d(]-
(EeKTOB BBICOKOIHEPIETUYECKOTO YJIbTpPa3ByKa Ha razoByio a3y MyJbIlbl IO-
3BOJIMJIM TIOJyYUTh 3aBUCHMOCTH MapaMeTpoB (YHKIMU PACHpPECIICHUs ra30-
BBIX ITy3BIPHKOB IO pa3Mepam OT YaCTOThl U aMIUTUTY/Ibl IPUIIOKEHHOTO YIIbT-
Pa3BYyKOBOTO BO3JCHCTBHSI.

[Tpu noctosHHOM yactoTe ynbrpaszsyka 0,7 MI'u u popmupyemom nasie-
aun 10%-10° [Ta pasmep ra3oBoro my3bipbka ocTaercst HemsMeHHbM (5-10™ M),
npu gasiaernn 10%-2.10° Ia mpoMCXOIUT MOCTEIEHHOE YMEHBIICHHE pa3Mepa
ny3sipbka (5-10° -10 m), opu gaBnenuu 2-10° -5-10° ITa mysbipex yMeHbIIaCT-
cst B pasmepax (10° -1,5-107 m), a npu u3MeHeHnn 4actots ynbTpassyka (0,7 -
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2,5 MI'n) u masiernn 10% [1a pasmep ra3oBoro myssipbka yMeHbIaeTcst ¢ 5-107
° 10 1,5:10° m.

PaccMoTpuM  popmMupoBaHHME paclpe/eiCHHs] Ta30BBIX ITY3BIPHKOB TIO
pa3Mepam IpH IMOMOIIM TEXHOJIOTHHU (Pa3upoOBaHHBIX peméTok. [Ipu ucmoman3o-
BaHWHW TAaKOTO ITOJX0JIa, Ta30BbIC ITy3bIPHKH MOJIBEPTalOTCs BO3JICHCTBHUIO Cpa3y
HECKOJIBKUX 3JIEMEHTOB (pa3MpPOBAHHOM PEIICTKH, KOTOPHIE UMEIOT Pa3IMUHBIC
XapaKTepUCTUKH. UUCICHHO 3TO BO3JACHCTBUE MOXKET OBITH BBIPAKEHO MyTEM
B3BEIICHHOW CYMMBI MHJIMBUIYAJIbHBIX PACIPEICIICHHI My3bIPHKOB 10 pa3Me-
paMm, CO3/1aBacMbIX KaXIbIM JICMEHTOM PEIICTKH.

f(x):iaj-fj(x), (22)

npu
N
Daj=1 0<a;j<l j=12..N, (23)
j=1

rae N- 4mciio 5J1€MEHTOB PEIIETKH, & — BECOBbIE KOO(D(UIMEHTBI, KOTOPHIE
MOXXHO paccMaTpuBaTh KakK anpUOpPHbIE BEPOSITHOCTU BBIOOPKU IY3BIPHKOB,
(OPMHPYEMBIX |-2JIEMEHTOM PEIIETKH.

fi(x) sBasterca dyHkumel pacupeneneHus IMy3bIPbKOB 1O pazmepam, Gop-
MHPYEMBIX J-3JIEMEHTOM PELIETKH, PHU YCIOBHUH, YTO OCTAJIBHBIE 3JIEMEHTHI HE
3a71€ICTBOBAHBI.

Ha puc. 4 nokazana CTpyKTypa CHUCTEMbl aBTOMAaTHUYECKOI'O yIpPaBIICHUS
pacnpe/ieJIeHUeM Tra30BbIX IY3BIPHKOB IO pa3MepaM ¢ OOpaTHOM CBSI3bI0 Ha
0aze yJIbTpa3BYKOBBIX (pa3UpOBAHHBIX pelIeTOK. POpMUPOBATENb YHPABIISAIO-
IIEr0 BO3ACUCTBUS 3a4a€T HEOOXOIMMYIO aMIUTUTYY U YacTOTY YJIbTPa3ByKO-
BbIX KoJieOaHuil. BbluucnurenbHoe yCTpPOWCTBO OIpEAeNseT MapameTpbl
YIPaBJISIONIETO BO3JCHCTBHUSA, KOTOPhIE COOTBETCTBYET 3aJaHHOMY (3TaJIOHHO-
MY) pacrpeie/ICHUIO Ta30BbIX My3bIPHKOB 110 pa3MepaM.

£ Iy S
|Q A v PopmupoBarens v3 %}
g | DOPMUPOBATEND o BY 2 YIPABAMIOLIETD - V (k):‘:- Cix)

BO3NCHCTBHSA oP

Puc. 4. Cmpykmypa cucmemvl agmomamuyecko2o ynpasienusi pacnpeoeieHu-
eM 2a308blX NY3bIPbKOG NO pA3Mepam

BriBoabl: Pe3ynbTaThl IPOBEACHHBIX dKCIIEPUMEHTAIBHBIX UCCIIEN0BAHUN
IpeajgaraeMoro MeTojia yrpaBJieHHs MapaMeTpaMu ra3oBoil (ha3bl MyJbIbl Ha
0a3e TeXHOJOTHH YIbTPA3BYKOBBIX (Pa3WPOBAHHBIX PEIIETOK CBUACTEIHCTBYIOT
O TOM, YTO TaKOM IMOJXOJ IO3BOJSAET MOBBICUTh KAYECTBO IOJIYy4aeMOI0 KOH-
LEHTpaTa U 3HEProdPPeKTUBHOCTH BCETO TEXHOJIOTHYECKOTO Mpolecca odora-
LIEHUS MUHEPAIBHOTO CHIPBS.
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YJIK 669
B. B. KAPMA3UH pokr. TexH. Hayk, npod., [T.A. CbICA, acnupant
MI'1 MUCHUC

PACHIUPEHHUE OBBEMOB CbIPbA BE3JOMEHHOI'O
IHPOU3BOACTBA CTAJIN 3A CYET HOJYUYEHUA
BBICOKOKAYECTBEHHBIX MAT'HETUTOBbBIX KOHIIEHTPATOB

Asmopbl npednazarom noaydb 8blCOKOKA4eCmEeHHble KOHYeHmMpamol O
0e300MeHHOU Memaniiypeul Ha OCHO8e HOB020 NPOYECCA B8blCOKOCPAOUEHMHOU
cenapayuu 8 NepemMeHHbIX MASHUMHBIX NOJISAX C HU3KOU HANDSNCEHHOCMbIO U
OPUSUHATILHBIX KOHCIMPYKYUU annapamoes, e20 peaiusyiouux.

Aemopu npononyroms ompumamu GUCOKOSKICHI KOHYeHmpamu 015 6e3-
OOMEHHOU Memanypeii Ha OCHOBI HOB020 NpOYecy BUCOKOSPAOIEHMHUM
cenapayii 6 3MIHHUX MACHIMHUX HNOJAX 3 HU3BKOK HANPYAHCEHICMIO |
OPURTHATILHUX KOHCMPYKYIU anapamis, uoco peanizyons.
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