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YLlK 621.03:534-8 

Epomm ct>. A., lfopHOB A. n. YJibTpa3ByKOBaSl 

or.rHCTKa )leTaJie11 so <J;ipeoHOBbIX KOMTI03HUHHX. M., 

"Manrn:HOCTpoeHHe", 1978, 48 c. 

B 6ponuope H3JlO)!{eHbl OCHOBHbie CBeJleHl1Sl 06 

YJibTpa3BYKODOH OT.J:l1CTKe )leTaJieiJ: BO <jJpOOHOBbIX KOM

II03HU11HX, Orrn:caHbI KOHCTPYKUl1H OTer.recTBeHHbIX yJibT

pa3BYKOBbIX ycTaHOBOK AJISl OT.J:HCTKH BO <J;ipeoHe. I1p11-

BeAeHbI CBOHCTBa qipeOHOB, l1Cl10Jib3YeMbIX llpll: OT.J:HCTKe, 

yKa3aHa peuenTypa KOMl103HUl1H 11 l13JI0)!{8Hbl T8XHO

JIOrl1'leGKl1e 11poueccbI OT.J:l1CTKl1, rrp11MeHH8Mbie 11p11 pa

OOTe c qipeoHaMH. 

Hn. 13, TaOJI. 5, c1111coK Jil1T. 5 Ha3B, 

I1pence.naTeJib Hayr.rno-Mero.nur.recKoro coBeTa 3a

or.rHbIX KypcoB rroBbi:llleHHH KBaJimp11KaUMll HTP no npu

MeHeH1110 yJibTpa3ByKa B MallIMHOCTpoen1111 A-P TeXH. 

aayK npoqi. A. 11. MapKOB 

HayT.J:HbIH pe.naKTOP E. r. HoBl!UKl1H 

© HTO MalllnpoM, 197 8 r. 
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YilK 621.03:534-8 

Epomm <P. A., 4epHOB A. rr. YJibTpa3BYKOBa5I 

oqv.cCTKa JleTaJie:ti BO <fipeOHOBbIX KOMII03v.!Iffl5IX, M., 

"ManrnHOCTpoeHv.ce", 197 8, 48 c. 

06 B 6pounope H3J10)KeHbI OCHOBHbie CBeJleHH5I 

YJibTpa3BYKOBOM oqv.cCTKe JleTane:ti BO <fipOOHOBbIX KOM

II03HUH5IX. Onv.ccaHbI KOHCTPYKUHH OTeqeCTBeHHbIX YJibT

pa3BYK0BblX yCT8HOBOK JlJI5I oqHCTKH BO ¢peoHe. Ilpv.c

BeJleHbl CBOii:CTBa ¢peOHOB, HCIIOJib3YeMbIX npH oqHCTKe, 

yKa3aHa peuenTypa KOMII03HUHH H H3JIO)KeHbl TeXHO

JIOI'V.CqecKv.ce npoueccbr oqucTKH, rrpuMemieMbie npH pa-

6oTe c ¢peoHaMH. 

I1n. 13, T80JI, 5, CIIHCOK JIHT. 5 H83B, 

Tipe)lCe)laTeJib HayqHO-MeTOJlV.CqecKOI'O COBeTa 38-

0t.J'.HbIX KypcoB I10Bbllll0HH5I KB8JIH¢HK8UlrH I1TP no npH

MeHeHHlO YJibTpa3ByKa B M8lllHHOCTpoeHHH Jl-P TeXH. 

H;ayK npo¢. A. 11. MapKOB 

HayqHblH peJlaKTOP E. r. HoBHUKHH 

@ HTO MalllIIpoM, 19'7 8 r. 

BBE.LlEHHE 

KaqecTBO 11 HaJle)KHOCTb H3JleJIHH HaxoAHTC5I B np5IMOM Gasv.ccn

MOCTH OT CTeneHH HX oqHCTKH OT pa3JIHqHoro BH)la 3arpH3HeHHM. 

B HacroHmee BpeM5I Ha oTeqecTBeHHbIX 3aBOAax oq11cTKa B npo-

H3BOJlCTBeHHOM UHKJie 5IBJIHeTCH yGKHM MeGTOM, ocymecTBnHeTCH, 

KaK npaBV.CJIO, BpyqHylO c . HCIIOJib30B8HV.CeM TOKCV.CqHblX IIO)Kapoonac

HbIX paCTBOPlrTeJ1eli. 

0cHOBHhie npev.cMymecTBa YJibTpa3BYKOBOfi oq11cTKH nepeA Bce

MH H3BOOTHbIMH M0T0Jl8MH yJlaJieHHH 3arpH3HeHHH - BbICOKOe Ka

'JecTBO (HaIIpHMep, npH npononaCKHB8HHH Ha IIOBepXHOCTH JleTa

nefi ocTaeTCH AO 80% 3arp513HeHv.cli, npa BHt5pauv.coHHOJ1 oqacTKe 

"'50%, npv.c pyqHoli --20%, a npa ynbTpa3ByKOBOli < 0,5%), 

OTCYTCTBHe pyqHoro TPYJla, a T8K)Ke HCKJilO'IeHHe IIO.lKapoonaCHbIX 

TOKCHqHbIX paCTBOP!rTenefi. 

B IIOCJieJlHee BpeM5I IIOHBHJIOCb HOBOe HaIIpaBJieHHe B TeXHo-

JIOI'HH ynbTpa3BYKOBOli oqHCTKH. 3To HCIIOJib30BaHv.ce ranoreHIIpoH3-

BOJlHhlX yrneBOJl0p0JlOB, B qaCTHOCTH KOMII03HUHH Ha OCHOBe TPH¢

TOPTPHXJIOP9TaHa ( <fipeoH-113) H TeTpa<fJTOPJlHOpoM9TaHa ( ¢peoH

l 14B-2)' 0cHOBHOe npeHMyIUecTBO 9THX KOMII03HUHM B TOM, qTo 

OHH 06nana10T MeHbllleli TOKcv.cqHOCTblO K IIOJIHOH IIO.lKapo- H B3pbI

BOOe30II8CHOCTb10 B cpaBHeHHH c ll!HpoKo npHMeHHeMbIMH B npo

MbilllJieHHOCTH paCTBOPHTeJIHMH THIIa oeH3HHa. KpoMe TOI'O, HeKO

TOpbie CBOMCTBa ynOMHHYTbIX ¢peoHOB ( MaJiaH TeIIJIOTa HCIIapeHHH, 

BbICOKaH IIJIOTHOCTb napa) II03BOJI5110T npHMeH5ITb B ycTaHOBKaX 

YJibTpa3BYKOBoli oqRCTKH TaKv.ce 9¢¢eKTHBHbie TeXHonorv.cqecKv.ce UHK

JibI, KaK, HanpHMep, Qq'!{CTKY B napax H o6pbl3I'HB8HHe qv.cCTbIM KOH

)leHCaTOM. Ba)KHblM CBOHCTBOM ynOM5IHYTbIX ¢POOHOB 5IBJI5110TCH HX 

BbICOKHe H30JIHUHOHHbie cao:ticTBa ( OOJiblllOe oMuqecKoe conpoTHBJie

HHe, BbICOKOe 3Haqenne npooHBHOI'O HanpmKeHHH). 3TH xapaKTepH-

CTHKH <fJpeOHOB ooecneqHBalOT B03MO)KHOCTb H8Jl0)KH0M oqHCTKH 

9JI0KTp09JieMeHTOB 003 HapyweHHH 9JieKTpv.cqecKHX napaMeTpoB 

IIOCJI0JlHlfX. 
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f!pl1MeHeHl1e pereHepaU1111 ¢peoHOB Il03BOJ1HeT l1X MHOroKp8THO 

11CilOJlb30BaTb, COKparuag TeM caMbIM pacxo.n MOl01Ul1X cpe.ll.. 

BB11JlY TOro, 'ITO tjlpeoHbI 11Me10T Hl13Kyl0 TeMnepaTypy Kl1ne-

Hl1H nns nonorpesa rrx unu nepesona B napoo6pasHoe cocTOSIHHe, 

MO)l{HO HCilOJ1b30BaTb OTpa6oTaHHOe Tenno nocne npyr.HX TeXHO-

nor11qecKHX npoueccos. 
B HaCTOSIIUell: pa6oTe o6o6rueH onoIT npoMorrnneHHoro 11cnonb-

soBaHH5l tjlpeOHOBbIX KOM110311Ul1M np11 YJlbTpasByKOBOM QqU:CTKe, .a.a

HO 113J10>KeHMe TeXHOJlOI'K<J:ecKHX npoueccoB, npMMeH5l0Mb!X npu pa

OoTe c tjlpeOHaMH, npuBe,ll.eHO ,ll.eTaJlbHOe onucaHHe paspa6oTaHHOI'O 

M BHe.a.peHHoro B npousao.a.CTBO ynbTpasByKosoro o6opynosaHHSI, 

npe.ll.Ha3HaqeHHOI'O nm1 paOOTbI c tjlpeoHaMH. 

cnocoBbl OLJHCTKH BO <PPEOHAX 
H KOMI103HUH.SIX HA HX OCHOBE 

<PpeOHbl H KOMil03HUHH Ha HX OCHOBe 9cM>eKTHBHO paCTBOPHlOT 

:11rn:pb1, cMasKH, Macna rr Apyrue sarpHsHeHHSI. Ha 9TOM csoil:CTBe 

OCHOBaHbI TPH OCHOBHblX CilOCOOa MOMKH tjlpeoHaMH, IlpHMeHH8MbIMH 

B Ilp0MbilJJJ18HHOCTH: 1) norpy>KeHHe; 2) o6pb13I'HBaHHe; 3) KOH

.a.eHCaUHH rrapoB paCTBOPHT8JIH Ha nosepXHOCTH JJ.eTaneil:. 
' 3TH cnoco6bI MOI'YT npHM8HHTbCH KaK B OTnenbHOCTH, TaK li 

B KOMOHHaurru npyr c npyroM. ITpouecc oqHCTKH neTaneil: MO>KeT 

OhITb HHTeHcmj:m:uupoBaH ynbTpasByKOBhIM Bos.a.eil:cTBHeM. 

11prr MOHKe norpy)K8HII8M neTaJlH norpy>KalOT ( OKyHalOT) B MOlO-

rny10 cpe.a.y liI Bhrnep)!mBalOT B Heil: onpeneneHHOe speMH, Tiocne 

IlOJlHOI'O paCTBOpeHH5l sarpH3HeHHM c IlOBepx.HOCTH neTaneil: npo-

:uecc MOMKII saKaH'-IHBaeTCSI II b.eTanu BhIHHMalOT. B saBMCHMOCTH 

OT TeMnepaTypbl npu:MeHHeMOM MOlOIUefi >KIInKOCTII nony'IHJllI pac-

rrpocTpaHeHIIe cne.a.y10mue pasHOBHJJ.HOC'fH MOil:Ku norpy>KeHueM: 1) 
npn: TeMnepaType paCTBOPIITeJlH HU>Ke HOpMaJlbHOH TO'IKH KHileHHH; 

2) B KHII>IIUeM paCTBOPHTeJie np11 HOpMaJibHblX ycJIOBHSIX; 3) B ne

perpeTOM paCTBOPl!!TeJie HH>Ke TO'IKH KHTI8HH5I; 4) B neperpeTOM 

Kli!IlSIIUeM paCTBOPIITeJle. 
I1p11 npHMeHeHHli! paCTBOPU:Tem1 B Kli!IlHIUeM COCTO>l'.Hli!li! IlOBbI!lia

eTC5l 9cM>eKTl1BHOCTb O'IHCTKH sa C'IeT 6ypHOf'O nepeMeilllIBattHH 

>Kl!llKOCTH npu Kl1neHmr.. ITpH 9TOM rreperpeB pacTBOpl!!TeJrn nosBo

JISieT rrpoBOJJ.IITb oqlICTKY rrpH 7 0-90°c II Bblllie, T. e. np11 TeM

nepaTypax, Heo6xon1IMhIX mm pacnnaaJieHHH ( pasMSir'IeHHH) Tyro-

nrraBKHX sarpHSHeHIIM, EonbillHHC~BO rrp1IMeH5llOilllIXC5l ~peOHOB 
U:MeeT HOpMaJibHYJO TeMnepaTypy KU:neHUH (He Bbillle 45-50°C)' 

4 

'ITO 3aTpy.ll.H5l8T oqu:CTKy OT sarpH3HeHUM c BblCOKOM T8MIIepa·ry

poil: rrnaBne:mrn. 

ITpli! co.qeTaHUII yrrbTpasByKoBoM: oqu:cTKU u ueperperofi >Kl!ll-

KOCTI!! non l!30blTO'IHbIM Jl.aBJI8Hli!eM C)K8T0f'O rasa nonyqaJQT Jiy'I

rnue pesynbTaThI, o.nHaKo a npouecce oqu:CTKH uenecoo6pasao ne

Pli!OllU:qecKu CHH)KaTb naBneaue. 3TO aeo6xo1l1IMO nng IIHTeHCIIaHoro 

BbI,ll.eJieHUH paCTBOpeHHOf'O rasa J13 MOlOIUe:H xrnnKOCTH, qTO cos-

.naeT nononHU:TeJlbHhie ueHTPhI yJibTpasByKosofi KaBU:Tauuu, rroBhI-

maromue 9¢cPeKTIIBHOCTb oqlICTKlI, 

0cHOBHOH HeJlOCTaTOK cnoco6a oqHCTKlI rrorpy>KeHHeM saKJilO-

qaeTCSI B TOM, qro BhIMhITaSI .a.eTanb He MO>KeT ObITb 'Ili!IUe npu:Me

HHeMoro pac·rBopu:TeJIH, B KOTOpoM no Mepe MOHKlI HaKarIJIU:BalOTC5l 

CMbITbie sarpH3H8HHH, 

ITpu MOfiKe o6pbI3rHBaHueM Ha ne1'anu Harrpa,BJIHlOT CTpyu qu-

CTOI'O paCTBOPIITeJISI non H36b!'l'O'IHbIM naBJ18HHeM :::.. 0,5 Krc/cM 2 . 
ITpu 9TOM ucnOJib3YlOTCH He TOJibKO CBOHCTBa MOlOIUefi xrnnKOCTl'' 

HO H ynapHaSI CIIJI8 CTpyu, KOTOpaH CMbIBaeT sarpH3HeH1!!5l c O'IU

maeMOfi noBepxuocTu. 3ToT cnoco6 oco6eHHO 9¢tjleKTU:BeH npu yna

nemrn MeXaHU'-!eCKHX sarpHSHeHHfi, He paCTBOPHMblX B MOlOlUei1 

>Kl1JlKOCTII, Harrp1IMep a6pa31IBHhIX qacTU:U, MofiKa 06pb1sru:BaH1IeM 

MO>KeT OhITb HHTeHcmjm:uupoBaHa yJibTpasByKOBbIM B03neliCTBIIeM. 

YJibTpasByKoaofi usnyqaTeJib pasMerua10T BHyTpu corma, noaa10mero 

paCTBOPlIT8Jib K neTaJrn, JlHOo conno BbITIOJIHHlOT B BHlle KOH:UeH

TpaTopa ynbTpasByKOBbIX Kone6aHHfi. YJibTpasByKOBbie Kone6aHUSI, 

BOs6y>KAaeMhie B CTpye >KHnKOCTlI, TIOBblllI8lOT 9<t4>eKTIIBHOCTb oqu

CTKII. MofiKy 06pb1sru:BaHHeM MO>KHO npousBO.D.HTb nyTeM ynbTpasBy

KOBoro pacnhIJI8HlIH paCTBOpli!TeJ15l c IlOBepXHOCTII IISJiyqaTeJISI, 

ITpu 9TOM pacnhmHeMy10 *IInKoCTb HanpaBnH10T Ha oqrrruaeMy10 ne

TaJib, Ee :uenecoo6pasHo nonaBaTb K usnyqaTenro OT c6opuu:Ka KOH

.a.eHcaTa paCTBOPHTeJlH, KOTOpb!M MO>KeT CJlY)KlITb BO.D.OOXJla>K,ll.aeMbIH 

Koprxyc HJIU BOJIHOBon usnyqaTeJrn, pacnono>KeHuoro B napax Kuns

mero paCTBOPHTeJIH, HenocTaTOK o6pbI3T'l!BaHHH saK.r110qaeTCH B 

TOM, t.J:TO CTPYH M01011tefi *11nKOCTl1 TpynHo HarrpaBHTb Ha Bee y'Ia

Ci'Kli! (B TOM '-llICJie B OTB~pcTl1H, men!I). KpoMe TOI'O, pacxon 

MOJOIUefi xrn.D.KOCTI!! OoJiblJJOH, 

ITpli! oqHCTKe KOH.D.eHcau1Ie:i1: napoB paCTBOpHTens:i rrapbr Kl!llHIUe

ro paCTBOpl!TemI KOH.IJ.8HCU:py10TCH Ha XOJIO,ll.Heilr-rrt>eepxHOCTII O'-lff

IUaeMhIX .o.eTaJiefi. 06pa3yJOIUIII1CH KOHneHC8T pac1'BOpHeT 3arpH3-

Hemrn 11, (:TeKasi: no nosepXHOCTH sa C'!8'!' rpam1TaUUOHHbIX CHIT, 

yHOCHT c co6ofi CMbITbie sarpH3HeHIISI, Kom1eucaurrn rrapoa pac·r-

BOPU:TeJIH Ha IIOBepXHOCTH 1Isnemu1 nponon>KaeTC.H no TeX nop, no-

Ka TeMnepaTypa H3.D.8JIIIH He .D.OCTl!rHeT TeMnepaTypbI napa. Y:eM 

6onbrue HaqanbHaH pasHuua B TeMnepaTypax napa u U31leJIIIH u 

OOJibwe Macca usnenus, TeM nonbme npou:cxo.D.HT KOHJleHcaruu1, H, 

.5 
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CTOI'O paCTBOPIITeJISI non H36b!'l'O'IHbIM naBJ18HHeM :::.. 0,5 Krc/cM 2 . 
ITpu 9TOM ucnOJib3YlOTCH He TOJibKO CBOHCTBa MOlOIUefi xrnnKOCTl'' 

HO H ynapHaSI CIIJI8 CTpyu, KOTOpaH CMbIBaeT sarpH3HeH1!!5l c O'IU

maeMOfi noBepxuocTu. 3ToT cnoco6 oco6eHHO 9¢tjleKTU:BeH npu yna

nemrn MeXaHU'-!eCKHX sarpHSHeHHfi, He paCTBOPHMblX B MOlOlUei1 

>Kl1JlKOCTII, Harrp1IMep a6pa31IBHhIX qacTU:U, MofiKa 06pb1sru:BaH1IeM 

MO>KeT OhITb HHTeHcmjm:uupoBaHa yJibTpasByKOBbIM B03neliCTBIIeM. 

YJibTpasByKoaofi usnyqaTeJib pasMerua10T BHyTpu corma, noaa10mero 

paCTBOPlIT8Jib K neTaJrn, JlHOo conno BbITIOJIHHlOT B BHlle KOH:UeH

TpaTopa ynbTpasByKOBbIX Kone6aHHfi. YJibTpasByKOBbie Kone6aHUSI, 

BOs6y>KAaeMhie B CTpye >KHnKOCTlI, TIOBblllI8lOT 9<t4>eKTIIBHOCTb oqu

CTKII. MofiKy 06pb1sru:BaHHeM MO>KHO npousBO.D.HTb nyTeM ynbTpasBy

KOBoro pacnhIJI8HlIH paCTBOpli!TeJ15l c IlOBepXHOCTII IISJiyqaTeJISI, 

ITpu 9TOM pacnhmHeMy10 *IInKoCTb HanpaBnH10T Ha oqrrruaeMy10 ne

TaJib, Ee :uenecoo6pasHo nonaBaTb K usnyqaTenro OT c6opuu:Ka KOH

.a.eHcaTa paCTBOPHTeJlH, KOTOpb!M MO>KeT CJlY)KlITb BO.D.OOXJla>K,ll.aeMbIH 

Koprxyc HJIU BOJIHOBon usnyqaTeJrn, pacnono>KeHuoro B napax Kuns

mero paCTBOPHTeJIH, HenocTaTOK o6pbI3T'l!BaHHH saK.r110qaeTCH B 

TOM, t.J:TO CTPYH M01011tefi *11nKOCTl1 TpynHo HarrpaBHTb Ha Bee y'Ia

Ci'Kli! (B TOM '-llICJie B OTB~pcTl1H, men!I). KpoMe TOI'O, pacxon 

MOJOIUefi xrn.D.KOCTI!! OoJiblJJOH, 

ITpli! oqHCTKe KOH.D.eHcau1Ie:i1: napoB paCTBOpHTens:i rrapbr Kl!llHIUe
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Hemrn 11, (:TeKasi: no nosepXHOCTH sa C'!8'!' rpam1TaUUOHHbIX CHIT, 

yHOCHT c co6ofi CMbITbie sarpH3HeHIISI, Kom1eucaurrn rrapoa pac·r-

BOPU:TeJIH Ha IIOBepXHOCTH 1Isnemu1 nponon>KaeTC.H no TeX nop, no-

Ka TeMnepaTypa H3.D.8JIIIH He .D.OCTl!rHeT TeMnepaTypbI napa. Y:eM 

6onbrue HaqanbHaH pasHuua B TeMnepaTypax napa u U31leJIIIH u 

OOJibwe Macca usnenus, TeM nonbme npou:cxo.D.HT KOHJleHcaruu1, H, 
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cnenoaaTeJibHO, BHllle aq)(j;ieKTHBHOCTb MOMKH. B npoMbillIJieHHOOTH 

llJIH yaemPieHHH p83Hllllbl TeMnepaTyp npHMeHHIOT llB8 OCHOBHblX 

M9TOJla: 1) npeJlB8PHT9JlbHOe 0~JI8)!{Jl9HHe oqHmaeMoro H31l9J1HH; 

2} neperpeB rrapoB pacTBOpHTenH. 

QqumaeMoe II3)leJIHe o6biqHO OXJI8)!{)l8lOT OKynaHHeM B XOJIO)l-

Hblll paCTBOPHTeJ1b HJ1U o6pbI3f'HB8HHeM IIOCJieJJ.HHM. YK838HHble Me-. 

TOJlbI MO)KHO IIPHMeHHTb K8K B 0TJleJ1bHOCTH, TaK H B coqeTaHHH 

npyr c npyroM. 

0cHOBHOe npeHMymeCTBO oqucTKII KOH1lencau1Ieft napoB 38KJUO

qaeTCH B TOM, qro napbI, KOHJleHCHpyromliecH H8 IIOBepXHOCTll H3-

nenuH, qucTbie, 6e3 cnellOB KaKux-mroo 3arpH3Heauft. HeJlOCTaTOK 

cnoco6a COCTOHT B TOM, qTo HepaCTBOPHMbie qacTP!Ubl qaCTO He 

yJlaJIHlOTCH c paCTBOPHMbIMP! 3arpH3HeHP!HMH, LJ:roobI ycTPBHHTb 

9TOT HeJlOCTaTOK, P!HOr)la npP!M0HHlOT B036y)!(JleHIIe B oqmuaeMblX 

JJ.eTans:rx KOJieoaHHti yrrbTp83BYKOBOtl: qacTOTbI, ITpu: 9'roM B o6pa-

3YIO!ll8MCH Ha IIOBepXHOCTP! H31l8J1HH KOHJJ.eHCaTe B03HHKaeT KaBP!-

TBUP!H, cnocoocTByromaSI OTcnaHBaHHro u ynaneHHro HepacTs.opHMbIX 

3arpSI3HeHHii, KpoMe Toro, yaeJIHqHBaeTCSI KOJIHqecTBO KOHJleH-

CBTa, B3aHMOJJ.eHCTByromero c eJJ.HHHUeii TIOBepXHOCTH JJ.eTaJIH B 

enHHUUy apeMeHH, TaK K8K c AeTaJIII KOH.[(eHC8T ynanSieTCSI He 

TOJibKO 3a cqeT rpaBHTaUIIOHHblX CHJ1, HO II 3a cqeT YJibTpa3ByKO

BOI'O paCIIbIJieHHH, <iTO CTIOCOOcTayeT IIOBbIJlleHmo ac}lcpeKTHBHOCTH 

oqHCTKH 9THM CIIOC06oM, 

Ha npaKTHKe AJISI ycTpaHeHIISI HeAOC'l'aTKOB, npHcymHx BbIIlle-

ynoMSIHyThIM cnoco6aM, rrpuMemuoT pa3n11qHbie KOMDHHauuII, na-

rrpuMep oqHCTKY norpy)!{eHH8M C oqHCTKOH oopbI3f'HBaHH8M 1 JIHOo 

oqncTKy KOHA8HCaimetl: B napax. I1HOI'Jl8 IICTIOJib3YIOT ace TPH cno

co6a COBMeCTHO, HaTipHMep BH8'I8Jie O'IHIUalOT aeTaJ1b norpy)!{eHHeM 

B KHTI5IIUHH MOlOlllHH paCTBOp, 3aTeM oopbI3rHB8JOT XOJIOJlHbIM paCT-

BOpHTeJieM 11 B 3aKmoqeHHe KOH.[(eHCHpyroT rrapb! KHmi:ruero pacT-

BOpIITeJIH Ha noaepxHOCTH AeTaneM:. Bo3MO)!{HbI 11 npyrHe KOMOl1-

HBUHH 9THX cnoco6oB, KOTOpble paCCMOTP8HbI HH)!{8 npH OTIHCaHHH 

KOHCTPYKUHH yCT8HOBOK AJ1SI oqHCTKH neTaneM: BO cppeOHOBbIX KOM

TI03HUHSIX, 

TexuonorHqecKHe npouecchI c HCIIOJib30aaHHeM MOIOlllHX )!{HJ:\KO-

CTetl: Ha OCHOBe cppeoHOB uenecoo6pa3HO npHMeHSITb B crryqas:ix, 

Koraa TpeoyeTCH o6ecneqHTb BbICOKyro CTeIIeHb O'IHCTKH H o6e3)!{H-

PHBaH!1'.5! ( ~ 10-4 r/cM2). HaH60Jiblllee pacnpocTpaHeHm~ Moro-

IUIIe )!{HAKOCTII'Ha OCHOBe ¢peOHOB .rronyqHJIH JlJISI O'IIICTKH OT Me-

X8HHqecKHX 38I'PH3HeHIIH II paCKOHCepaaUIIH neTaJietl: II c6opoqHblX 

8JlHHIIU; JJ.JISI yaaneHIISI OCTaTKOB cpmOCOB nocne llaHKH MOHT8)!{HblX 

coenIIHeHHil rrnaT neqaTHoro MOHTa)!{a (TIIT.M) H onoKoB panaoaneK

TJJOHHOM: annapaTypbI ( P3A); AJISI oqHCTKH H ITOAI'OTOBKH K CKJ18H-
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B8HHlO noaepxHOCTei:J: Jle'ranell: H3 ITb830KepaMHKH, cpeppHTOB 

CTeKna; !lJ1SI IIOArOTOBKII TIOBepXHOCTeil neTaneti H H3)leJ1HH 

HBHeceHIIeM J18KOKpaCO'IHblX H I'8J1bB8HHqecKUX IIOKpbITHH, 

COCTABbI .MOIOIUEI'O PACTBOPA 

H 

nepen 

OpranwrecKne paCTBOPHTenH, npn:MeHSieMbie mm O"!HCTKH aeTa

rretl: B ynhTpa3ayKOBbIX ycTaHOBKax, !lOJI)!{HbI ynonneTBOPSITh pSIAY 

Tpe6oaaHIIH, PaCTBOPITT8J1b AOJ1)!{8H HM8Tb HH3KYIO T8MIIepaTypy 

. KIIIIeHHH; He ll0J1)!{8H ropeTb H o6pa30BbIBaTb B3pbIBOOTiaCHbIX 

,__CMecei!; JJ.OJI.>KeH 6bITb HeTOKCHqHbIMi He AOJ1)!{8H B03)lei!CTBOBaTb 

Ha M8Tepu:aJibI, U:3 KOTOpbIX H3f'OTPBJieHbI neTaJrn; /l0J1)!{8H HM8Tb 

BbICOKY!O ITJIOTHOCTb rrapa, qro6bI He yneTyqHBaTbCSI H3 0'I"Kpb!TOH 

B8HHbl rrpH KHIT8HIIH, Marroe 3HaqeHHe T8ITJ10Tb! HCnapeHHH, qto6bI 

KOHJl8HCHpoBaTbCSI B JJ.OCTaTOqHOM KOJIHqecTBe na rroaepXHOCTH !le

T8J1IIi Manoe 3Ha"leHIIe K09cpcpHUIIeHT8 IIOBepxHOCTHOro HaTSI)!{8HHH, 

'iT06bI nerqe npoHHKBTb B ruenH n: 3a3opbr oqHruaeMbIX neTaneu; 

B Ta6n. 1 npHaeneHbI HeKOTOpbie caotl:c'l.'aa opraHHqecKHX pacT

aopHTenetl:, npHMeHSieMbIX JJ.Jif! oqHCTKli, Ha1I6onee rrp1IeMJieMbI cppe

OH-113 II cppeon-114 B2. ITpII 9TOM cppeoH-114 B2 6oneenpen

IIO'ITHTeneH, '1'8K KaK rrpn: rrpoqHx 0.[(11H8KOBblX CBOHCTBHX c ¢peo

HOM ..:.-113 OH IIMeeT 6onee BblCOKYlO ITJIOTHOCTb napa, oonee HH3-

KyID T8TIJ10Ty HCIIapeHIIH II oonee Hl13KU:H KOa<P:PmrneHT TIOBepXHO-
:--'_,, 

CTHOrO HaTH)!{8Hl1SI, 

B qn:CTOM BHAe !fipeoH-113 II cppeoH-114 82 B KB''lecTae pa-

ooqeti )!{liAKOCTli npn: YJ1bTpa3BYKOBOH oqHCTKe rrpn:MeHSilOT peAKO, 

3ro BbI3BaHO TeM, qTo OHl1 He o6nanaroT JlOCTaroqHoM: paCTBOpmo-

Iltei1 crroco6HOCTblO no OTH0Jll8HHJO K HeKOTOpblM 3al'pSI3H8HHSIM 

(HanpHMep, naSIITbHbIM ¢nrocaM, rrpHMeHSI8MbIM npa H3rOTOBnenuH 

ITJ18T neqaTHOro MOHTa)Ka, CMOJ18M II J18KaM II npyrHM TPYJJ.HOpacT

BOpliMblM 3arpSI:?'.H8HHSIM). 

c n:eJiblO ynyqllleHHH paCTBOPSilOIUetl: CIIOCOOHOCTH cppeoHOB 11C-

IIOJ1b3YIOT HX CMeCII co CIIHpTaMH 11J1H npyrHMIT paCTBOPIITeJISIMH. 

0nHaK0 rrpn: HCIIOJ1b30BaHU:H CMeceil paCTBOpHTeJietl: c pa3Hb!MH 

TeMnepaTypaMII KIIII8HHH. B yJibTpa3ByKOBb!X ycTaHOBKax c JlHCTHJI

JIHUHeil HJIH rreperOHKOtl: paCTBOPHT8J1SI.Heo6xo)lHMO, qTo6bI CMeCb 

HJ1H KOMIT03HUHSI paCTBOPHTeJieil He H3M8HSIJ18 CB011X CBOtl:CTB B 

npouecce oqHCTKH, IlaHHOMy Tpe60B8HHlO y/lOBJ18TB0pHIOT TOJibKO 

8380TpoIIHble CMecn: paCTB0pHT8Jietl:, TaK KaK OHM He pa3Jiar•aroTCH 

Ha cppaKUIIH npn: KHTI8HHH, coxpaHSISI OJlHH8KOBblH COCTaB )!{liAKOtl: H 

napoaofi: cpa3bI B TeqeHIIe UHKJia oqHCTKIT, 

B Ta6n. 2 npn:aeneHhI a3eoTpOIIHbre cocTaBbI, rrpenHa3naqeHHbie_ 

AJIH oqHCTKH lia OCHOBe -cppeoHa-113. 
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8 Ta6JI. 3 yKa3aHbI HeKOTOPbie aseoTpoI!Hbie COC'raBbI Ha oc-

HOBe cjlpeoHa-113 li cjlpeoHa-114 82, KOTOphie c ytieTOJ·,.f li3JIO-

:JKeHHbIX BbI!Ue Tpe6oBaHHM lv!OI'YT 6b!Tb peKOMeHAOBaHbI K liCIIOJih-

30B8HHIO B yJibTpassyKOBbIX ycTaHOBKax AJIH O'!HCTKH (HarrpHMep, 

AJIH O'!HCTKH OT IWHJibHhIX cPJIIOCOB TIITM H 6JIOKOB P3A). KpoMe 

TOI'O, IIPHBeJJ.eHbI )J.aHHhie IIO oueHKe paCTBOPHIOIUeM cnoco6HOCTH 

aseoTpoIIHbIX KOM1103HUU:M !IO cpasneHHIO c '!HCThIMH paCTBOp!uem1-

Ml1, PacTsopH101uy10 crroco6HOCTb pacTBOPHTeJieil ouemrnam1 

MeTOAOM aHU:JIHHOBhIX TO'!eK, YeM HH:tKe 3Ha<Iemre aHHJ!U:Hosoi1 TO'!

Ka, TeM Bb!llle paCTBOpH10maH CIIOCOOHOCTb paCTBOpHT8JISI, 

Bee np11BeJJ.eHHbie aseoTpoI!Hbie CM9Cl1 SIBJISIIOTCH HeropIO'!HMl1 H 

He 06pa3y10T B3pb!BOOIIaCHbIX CMecei1. 

J13 TaQJI, 3 CJieJJ.yeT, <ITO Ha116orree rrp11eMJieMOll KOMII0311U11eti, 

Koropy10 MO:tKHO peKOMeHnosaTb .llJIH O'!l1CTKl1 TPYAHoynarrHeMhIX 3a

rpH3HeHl1ti, eCJil1 Heo6XOJlHMO HMeTb Hal100JiblllYIO paCTBOpHIOIUYIO 

cnoco6HOCTb, SIBJIHeTCH aseoTpoIIHaSI KOMII03l1U11H Ns 9, l1Me10maSI 

Ha11MeHbI.Uee 3Ha'!eHl1e aHliJIHHOBOM TO'!Kli, 

flpu Kl1IIeHl111 cjlpeOHbI pa3JiaraIOTCSI c o6pasosaHUeM 110HOB 

xrropa ( B cny.qae cjlpeoHa-113) 11n11 110HOB 6poMa ( B cnyqae cjlpeo

Ha-114 82); TaK, HaIIp11Mep, BbI)leJieHU:e 6poMa rrpeIIHTCTByeT np11-

MeHeHU:IO cjlpeoHa-114 82 IIPH o<JHCTKe rro paccMaTpHsaeMoti Tex;_ 

HOJIOI'lili, · ecn11 He liCIIOJib30BaTb crreu11aJibHUX CTa611JIH:3aTOpoB. 8 

KOMII03Hll1111 Nq 9 ( Ta6JI, 3) poJib CTa61m11saTopa BbII10JIH5.!eT TpeT-

6yTl1JIOBbI:ti crrHpT; B cso6oJlHOM BHJle 6poM He BhIJleJI5.!eTCH. 

KoMII03HUliSI, coaep:tKaruaH cjlpeoH-114 82, TpeT6yTHJIOBbIH CIIHPT 

Ii XJIOpliCTbiti MeTHJieH, MO:tKeT 6h!Tb HCIIOJib30BaHa H 6e3 Harpesa, 

ecJIH 9TO Heo6xoJlliMO rro TeXHOJIOI'M'!eCKOMY rrpoueccy. OaHaKO 

MOIOIU85! cnoco6HOCTb 9TOi1 KOMII03Hlllili IIOBblUiaeTCH IIPH liCIIOJib-

30B8HHU: KU:II5.!I.Uero paCTBOPHTem1. 3Ta KOMII03HUHSI MO:)!(eT obITb 

U:Cl10J!b30B8Ha wrn ynaneHHSI cPJI!OCOB c IIJiaT rre<JaTHOI'O MOHTax<a, 

JlJIH O'!liCTKH I!b830KepaMHKH, a TaK)Ke H UJISI y)J.aJieHHSI sarpH3He-

HH:ti MaTepHaJIOB, <IYBCTBHT8JibHhIX K CliJibHhIM . paCTBOPHT8JIHM 

( IIJiaCTMaCCbI' cPOTOIIJieHKH, MaI'HHTO¢oHHbie JI8HTbI H np.). 

8 6oJibillHHCTBe cnyqaes ynos.rreTBOptrTeJibHhie pesyJibTaTbI MO)K-

HO IIOJiy'!U:Tb, HCIIOJib3YSI KOMII03HUHIO Ng 6, 0Ha 11MeeT paCTBO-

pSIIOiliYIO crroco6HOCTb, He ycTyrra10ruy10 60JiblllHHCTBY KOMII03!1UHH Ha 

ocHose ¢peoHa-1l3, rrpu:seneHHbIX B Taon. 3, Ham1'!11e B Ka<IecT

se KOMIIOHeHTa TpeT6yTHJIOBOI'O CII11pTa npeIIHTCTByeT BbI.lleJieHHIO 

6poMa npu: Harpese 11nu: nnu:TeJibHOM xpaHeHHl1, 

YaosneTBOPHTeJibHhie pesyJibTaTbI MOI'YT 6bITb IIOJiy'!eHbI IIPH 

HCIIOJ!b30Bamrn aseoTpoI!HbIX KOMII0311UHM Ha OCHOB8 cjlpeoHa-113. 

Hau60Jibill8e pacrrpocTpaHeHtre B rrpOMb!lllJieHHOCTli l10Jiy'!trJia KOM

l10311UH51 N2 4. B cpasHeHHH c KOMrros11uuetl: N2 3 oHa He sosneti-

10 

CTByeT Ha JiaKOKpacoqHbie IIOKpbITUSI oq1nuaeMbIX AeTaJiei\: H coo-

po'!HhIX enu:HHU. 

PeK0MeHnau1111 rro BhI6opy MOIOI!IHX cpen B sasu:CHMOCTH OT su:

na sarpSis~eHtrti naHhI B l1pu:no>KeHU:H 1. 

3. AsOOTpoIIHbie KOMII03HUHH Ha OCHOB0 <t>peOHOB 

Ami ooes>KHPHBaHHSl H oqHCTKU: OT naSIJibHbIX <PltIOCOB TIITM 
H OJIOKOB P3A 

Nq KoMl10H8HTbI Coaep)KaHtre Orou:MOCTb AHHJIHHOBaSI 

110 KOMIIOH8HTOB, 1 KI' KOM- TO'!Ka, OC 

rrop. % 110 Macce U03H:UH!1 1 

py6. 

1. l:PpeOH-l 13 97,0 2,73 -19,3 

I1sonponHJIOBhii1 crrHpT 3,0 

2. l:PpeoH-113 87,5 2,49 -24,8 

AueTOH 12,5 

3. l:PpeoH-11.3 55,0 

Xnopu:CThitl: MeTmieH 45,0 1,74 -45 

4. cl>peoH-113 86,4 2,45 -·25 

AueTOH 12,0 

3THJI0Bbl:i1: CIIHPT 1,6 

5, l:PpeoH-113 98,0 

TpeT6yTRJIOBbitl: CIIHPT 2,0 3,34 -10,8 

e. l:PpeoH-114 82 99,0 

TpeT6yTHJIOBhIH crrnpT 1,0 4,36 -35,9 

7. l:PpeOH-114 82 99,0 

Aue·roHHTPHJI 1,0 5,30 -36,8 

8. <PpeoH-114 82 97,6 

AueTOH 2,4 3,40 -41,3 

9. cl>peoH-114 82 63,0 

TpeT6yTRJIOBhitl: Cl1HPT 0,5 

Xnopu:cTbI:ti MeTu:JieH 36,5 3,37 -58,0 

10. l:PpeoH-113 100 2,80 -14,8 

11. Ci>peoH-114 82 100 3,60 -36,3 

11 
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YJ1bTPA3BYKOBbIE YCTAHOBKH .llJ1H Ol!HCTKM 
BO cf.>PEOHAX H Ero A3EOTPOilHblX KOMil03HUHHX 

KnaccH~HKaUHH yrrhTpaaayKOBbIX ycTaHOBOK 

3q¢eKTHBHOCTh yJihTP83BYKOBoil: oqH:CTKH rrpH: HCIIOJih30BaHHH 

¢peoHOB 38BHCHT He TOJ1bKO OT paCTBOPH:TeJieil:, HO H OT o6opy-

.llOBaHmI, B KOTOpoM IIp0H3BO.llHTCSI 9TOT rrpouecc IIO BbIOpaHHOil: 

TeXHOJ10rHH. 

KoHCTpyKu:trsi: yrrhTpasByKOBhIX ycTaHOBOK 38BHCHT OT pacrrono

>KeHHSI aK;ycr-tlqecKliX npeo6pasoBaTeneti B paooqeM oo'beMe; KOJIH

qecTBa paooqH:x BaHH; pasMepoB o6pa6aThIBaeMhIX .lleTaneil:; BbIO

paHHoro TexHonorH:qecKoro npouecca oqH:CTKH; CTeneHH: MexaHlisa

UHH npouecca oqH:CTKH; Tpe6oBaHHM 6esonaCHOCTH oqH:CTKH; 

cnoco6a HarpeBa pacTBOPHTeJISI, 

B saBHCHMOCTH OT ~PMhI, pasMepoB H KorraqecTBa oqHmaeMhIX 

.oeTaneil: aa O.llHH pa6oq~1il: umw npH:MeHSIIOT pasnH:qHbie cnoco6b1 

paCIIOJIO>KeHHSI YJlhTpa3BYKOBbIX rrpeo6pa30BaTeJieil: OTHOCHTeJibHO 

oq11maeMbIX .lleTaJieil: HJIH CTeHOK pa6oqeil: B8HHhI: 

1) npeo6paaoBaTeJib BCTpoeH B O.llHy 11"3 6oKOBbIX CTeHOK pa-

ooqefi B8HHbI (pHC, 1); 
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PHc. I. CxeMa ynhTpa3BYKOBotl ycTaHOBKH Y3B4>-l 

2) npeo6pasoaaTeJih BCTpoeH B .llHO pa6oqeil: BaHHhI ( p11c. 2 11 
3); 

3) rrpeo6pasoBaTemr pacnoJio)l(eHbI CBepxy H cmi3y oq11maeMbIX 
aeTaneti ( pnc. 4); 

12 
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Ilo:>KapoonacHOCTh MO)l(eT B03HHKHYTh npH npHrOTOBJieHHH pa-

OO'!HX CMece:l1. 0TA8J1bHbie KOMIIOHeHTbl MOIOll!HX )l(M.llKOCTe:l1 rrer

KO BOCIIJ1aMeHHIOTCSI. 0.ll}IaKO paoO'!He paCTBOpbl 9THX )K'HJlKOCTeil: c 

¢peoHaMH SIBJUIIOTCSI HeropIO'!HMH )l(HJlKOCTSIMH. 

TipH paapaOOTKe TeXHOJ10rH'l8CKOrO npouecca H BBe.lleHHH B 

9KcnrryaTaUHIO o6opy.ooBaHHSI AOJ1)1(Ha OhITh cocTaBrreHa llifCTpyKUHSI 

no TeXHHKe 6eaonaCHOCTH B COOTBeTCTBHH c "CaHHTapHblMH npa

B HJlaMli opraHH3aUHH TeXHOJIOrH'!eCKHX npoueccoB H rHrlieHH'!eCKHX 

TpeooBaHHii K npoH3BOACTB8HHOMy o6opy.ooBaHHI011 
( 1042-7 3, 

MHH3.llpaB CCCP, 1973 r.); 
/1 

TipaBimaMH TeXHH:'lecKoil: sKcnnya

TaUHH sneKTpoycTaHOBOK rIOTpeoHTeJrnil:" H "TipaBHJ18MH TeXHHKH 

6eaonaCHOCTH npH 9KCrIJiyaTaUHH 9JieKTpoycTaHOBOK IIOTpeoHTeJieil:", 

YTBep)l(.lleHHbIX focsBeproBa.oaopoM CCCP 12 anpeJISI 1963 r., a 

T8K)l(e "THIIOBblMH npaBHJiaMH IIO)l(apHOH 6eaonaqHOCTH .llJlSI npo-

Mblll!JieHHbIX npe.onpHSITHil:". YTBep)l(.ll8HHbIX fJiaBHblM ynpaBJI8HlieM 

no)l(apBoil: oxpaHbI MBD CCCP 21 asrycTa 1975 r. 

fln>I o6ecne'!eHHSI 6eaonacHOCTH pa60Ta10mux npoHaBOACTBeHHbie 

noMemeHHSI, B KOTOpbIX paaMemaIOTCSl ycTaHOBKH H npHI'OTOBJUIIOT-

CSl MOIOW:He )l(HJlKOCTH, HeOOXO.llHMO o6opy.ooBaTb o6meo6MeHHOM 

npHTO'!HO-BhITSI)l(Hoil: BeHTHJ1SIUHeil:. YcTaHOBKH H ynI:>TpaaByKoaoil: 

reBepaTop AOJI)l(HhI OhITh Ha.oe)l(HO aaaeMrreHbI. Ha yqacTKe, r.ue 

pa3MemaIOTCSI ycTaHOBKH, peKOMeH.oyeTCSI HMeTb npOTHBOI'830BbIM 

¢HJ1bTpy10muil: pecnHpaTOp PTif-67 (fOCT 12.4.004-74) AJUI 

HCIIOJib30B8HHSI B aBapHil:HOil: CHTyaUHH. TipH npoae.oeHHH TeXHOJIO

I'H'leCKHX onepaUHil: c HCIIOJihGOBaHHeM YJibTpa3ByKa cne.uyeT IIOJih-

30B8TbCSI sarnyllIKaMH us ynhTpaTOHKoil: BaTbI HJIH npoTHBOlllYMHbI

MH H8YllIHHK8MH. TipH npHI'OTOBJieHHH Mo10meil: )K'HJlKOCTH cne.uyeT 

IIOJib30B8ThCSI ¢apTyKaMM H pe3llifOBbIMH nep'!aTKaMH. 

Tiepe.u BBOAOM B 9KCIIJiyaTaUHIO ycTaHOBOK, pa60Ta10m11x c HC

IIOJih30B8HH:eM )l(li.llKOCTeii Ha OCHOBe ¢peOHOB, HeOOXOAHMO, T8K)l(e 

npoaepHTh B03AYX pa6oqeil: 30Hbl B COOTBeTCTBHH c Tpe60B8HHSIMH 

rocT 12.1.00.5.-76. Co.uep;)K8HHe BpeAHbIX BemeCTB B B03Ayxe 

paooqeil: 30Hbl He AOmKHO npeBbllll8Th npe.oeJibHO .uonycTHMbIX KOH

UeHTpauuit ( TIDK). HH)l(e yKaGaHhI TIDK KOMIIOHeHTOB Mo10mux 

:lK'HJlKOCTeit, Han6onee qacTO ynoTpe6JISI8MbIX B npOMblllIJ18HHOCTH, 
MI'/M3. ·» 

CnHpT TpeTH'lHbiil: 6yTHJ10Bbrit •••••••• ••••••••••••••••••••••••••••• 10 

MeTHJJeH xnopHCTbrM................................................... 50 
AueTOH,, .................................................................. 19 2 00 
CnHpT 3THJ10BDIH,,,,, •• ,,,,,,,,,,,,,,,,,,,,,,,,.e•••••••••••••••••••••• 1000 
<PpeoH-114 B2.,,"•••••••••••••••••••••••••••••••••••••••••••••••••••• 1000 
<PpeoH-113 •••••••••••••••••••••.•••••••••••••••••••••••••••••••••••.•••. 3 000 
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13 cop,ep:lKHT MOlOieylO :lKHAKOCTb ¢peoH-113. BeHTHJIH 14 H 15 

cny:lKaT AJIB nop,aqM ¢peoHa H C>KaToro BOSAyxa COOTB9TCTB9HHO. 

PecHBep-ynoaHTenb 16 coep,HHeH c aaKyyM-HacocoM 1 7 H ·c aa

KYYMMeTpOM 18. TiocpeACTBOM aeHTHJIB 19 pecHBep-ynoaHTeJib 

coo6ruaeTcSI c .nonocT1>10 6. BeHTMh 20 cnyxrnT AJISI cnHBa 

oTpa6oTaHHoro Mo10ruero pacTaopa, a npo6Ka 21 - J:WH yp,aneHHSI 

OCaAKa. Liepes aeHTHJib 2 2 ocyruecTBJIBeTC.ll; BOSAYllIHbIM ApeHa:lK 

AJIB npOAYBKM CHCT9MbI q11cTbIM CJKaTbIM BOSAYXOM. 

YcTaHOBKa pa6oTaeT cnep,yroruMM o6pasoM. TipH OTKpbITOM aeH

THJre 19 BKn10qa10T aaKyyMHhIM Hacoc 1 7. BeHTHJIH 14, 15, 2 O, 
2 2 GaKpb!Tbl. f1pM AOCTM>K9HHH B CHCTeMe pa3pSI:lKeHHSI l • 1 o-4 MM 

pT. CT. BeHTHJib 19 SaKpbIBaIOT, a B9HTHJ1b 14 OTKpbIBalOT. 11s 

HanopHoro 6aKa 13 MOIOIUHM pacTaop nop,aeTcsi: qepes Tpy6onpo

BOA KOJIJieKTOpa H KaHaJibI 8 H 7 (CM. pHc. 7) BO BHyTpeHHlOlO 

nonocTb 6 AaTqHKa 5. BKnroqaeTCSI aH6paTop 1 H ynbTpasayKo

Bhre KOJie6aHHSI nepeAalOTCSI B MOlOieylO :>KHAKOCTh, KOTOpOM sanon

HeHa no.rioCTb 6, qTo cnoco6cTayeT BblCOKOKaqecTBeHHOM oqHCTKe. 

TipH OTKpbITOM aeHTMJle 19 ocyruecTBJISieTCSI CJIHB OTpa6oTaHHoro 

¢peoHa a pecHBep-ynoaHTeJih 16, a qepes aeHTIDih 2 0 ero no

p,a10T B HailOpHbIM 6aK 13, npeP.BapHTeJibHO IlOP.BeprHyB QqHCTKe 

HJIH pereHepaUHH, HanpHMep, c IlOMOIUhlO ycTpOMCTBa, H306pa:>KeH

Horo Ha pHc. 1 O. 

TEXHl1KA EE3011ACHOCTl1 TIPl1 PAEOTE C <PPEOHAMl1 
11 KOMil03HUl1.HMl1 HA 11X OCHOBE 

11pH ynhTpasayKoaoli oqacTKe M o6es:>KHpHBaHMM AeTaneli 

¢peoHaMH HJIH CMeCSIMH Ha HX OCHOBe Heo6XOAHMO yqHTblB8Tb 

onacHOCTh B00A9MCTBHSI TOKCHq}IbIX aeruecTB H ym:,TpasayKOBbIX 

KOJie6aHHM H 9JieKTpoonaCHOCTh. 

11cToqHHKaMH TOKCHqHOCTH HBJIHlOTCSI napb1 KOMilOHeHTOB MOIO-

• IUHX :>KHAKOCTeii:: cl>peOHOB, KeTOHOB (aueTOH) H cmrpTOB. 0Tpasne

HHSI MoryT BOGHHKHYTh npH COCTaBJieHHH MOIOIUHX :lKHAKOCTeli B 

IlOMerueHHSIX, He HMelOIUHX BeHTHJISIU'lrn, H npH 9KCDJiyaTaUHH ycTa

HOBOK c HeAefic•rayrorueli MeCTHOH B9HTHJIBUHeli. 

OnacHOCTh sosnelicTaHH ynhTpasayKOBbIX Kone6aHHM nosi:ansi:eT

csi: npH ynbTpasayKoaoli oqHcTKe H o6eS:>KHpHBaHHH. 11cToqHHKOM 

YJibTpasayKoaoro BOGAeliCTBHSI SIBJIBeTCSI KOJie6aTeJibHaH CHCTeMa 

ycTaHOBOK. 

3neKTpoTpaBMbl MoryT BOGHHKHYTh npH HeHaAe:>KHOM saseMne-

HHH 9JI9KTpoycTaHOBOK H Il0Bpe:>KA9HHH HX TOKOB9AYIUHX 9JieMeH-

TOB. 
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PHc. 3. CxeMa yJibTpa3BYI<OBoil ycrnHOBI<H Y3B(!>-3 

4) npeo6pa30B8'I'eJIII BCTpoeHbl B AHO II OOKOBYIO CTeHKY B8HHbI 
(pHc. 5); 

5) npeo6pa3oaaTeJib rrpu:lKaT K oqrruraeMoii: aeTanu {puc. 6); 

6) rrpeo6pa30BaTeJib ITPHBHHqea K AeTaJili (puc. 7). 
B Tex cnyqas:rx, Koraa Ha oqrrmaeMbIX .neTaJISIX Mano rpH3H u 

Tpe6yeTCSI Manoe qrrcno UHKJJOB oqHCTKH, .llOCTaTOqHo 9qxpeKTHBHOii: 

SIBJISieTCSI YJibTp83BYKOBaSI oqlICTKa c HCITOJib30B8HII0M OAHO~BaH-
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P11c. 4. CxeMa YJibTpa3By1<0noit KOHBeilepHoll: ycraHOBKll Y30-2 
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P11c. 5. CxeMa yrrhrpa3BYKOBoil: ycraHOBKH YOcI>-2 
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HhI JJ.JifI o6paOOTKH B XOJIOJJ.HOM HJIH KH!lHIUeM pacTBOPIITeJie, TaKasr 
ycTaHc1BKa UOKa3aHa Ha pHc. 4. 

14 

I ..., 
~ ..... 

j 

Te.x.H'IAOOKas:1 xapaKTePHOTHKa ynhTpasayICOooro 
ycTpoiicTBa PYOT-1 

HcTO"IHMK nMTaHHSI npeo6pasoBaTeru:i: ••••••••••••••• YnhTpaSByKoBoii 
reHepaTop Y3r-3-

·-0,4 
Tipeo6pasoBaTeJ1h TIMC-51: 

pa6oqoo 1i8CTOTa, Kfu............................. 44 
pa6oqee HanpsuKeHHe, B••••••••••••••••••••••••••• 50-150 
TOK noJJ.MaI'HM"IMBaHMH, A••••••••••••••••••••••••• 3-5 

JlasneHMe npM KOHTaKTe, KI'C/MM2 •••••••••••••••• :':!! 2 
.[bmMeTp o6pa6aThIBaeMbIX Tpy6onpOBOJJ.OB, 

MM•••••••'!•••••••••••••••••••••••••••••••••••••••••••••••••• 8 - 30 
ra6apHTHhl0 pa3M0pbl ycTpOii:cTBa, MM ••••••••• 542; <! 76 
Macca, Kr ••a•••••••••••••••••••••••••••••••••••••••••••• 4,5 

PHC. 13. CxeMa YJihTpa3BYKOBoit ycraHOBKll 11.m1 O'lllCTKll 

MaHOMeTpl!'leCKllX AaT'lllKOB 

K ynI:>TpassyKoBoMy BH6paTopy 1 (pHc. 7) nocpencTBOM umn
JihKH 2 noncoeJJ,lUieH KOHUeHTpaTop YJ1hTpa3ByKOBbIX KOJ1e6aHHH 3~ 
LJ:epes pas'beMHOe CM0HHOe coemrn:eHMe 4 KOHUeHTpaTop CBSJ:SaH c 
o•mmaeMhIM HSJJ.enHeM 5. BHyTpeHHHSI nonocTh 6 AaT"IMKa ( MaHo
MeTpM"lecKruI npy>Klllia) qepes KaRan 7 B KOHUeHTpaTope coeAH

HeHa c K8H8J10M 8 AJISI MOIOIUeli >KHAKOCTH, BhIUOJ1HeHHhIM B Hepe

SOHaHCHOH onope 9 t KOTOpaH CBHSaHa c onopaMH 1 0 ( pHc. 13) I 
yxpenneHHhIMH Ha cToii:Kax 11 c noACTaBKoil: 12. HanopHhiii 6aK 
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JX)M ynl:>TpaSByKoBbie Kone6amm: cos,D.aroTcs:r B ,D.eTaJIH B pesyn&

TaTe aKyCTH"ieCKoro KOHTSKTa Me:>K,ll.y npeo6pa30B8TeJ1eM H Ae

T8JlbIO. Haa6onee aqxpeKTHBHa O"iHCTKa KOHTaKTHbIM MeTOP.OM TOH

KOCTeHHbI.X. H3,ll.eJ1HM, HanpHMep, Tpy6onpOBO,ll.a. npu 3TOM :>KeJ1aTe

J1l:>Ho, "iT06bI MOID.8.Ab KOHT8KTa Me:>K,D.y npeo6pa.SOBaTeJieM ll ,ll.e

T8Jlhl0 ObIJia MHHHM8JlbHa, a MOIOII.l.YIO )Kll,ll.KOCTh HenpepbIBHO 

npOKa"iHB8Th WIH IlO,ll.aBaTh Ha O'iHID.8.eMyro noBepXHOCTh TOHKHM 

cnoeM. OtiHCTKa B TOHKOM cnoe :>Kll,ll.KOCTH npn O,ll.HOB peMeHHOM 

H8J10)KeJiml Ha Hero YJihTpasayKOBbIX KOJie6aHHH Il03BOJ1HeT o6pa

.30B8Th Ha HeM pa3BHTYIO KaBHTaUHIO, KOTOprul HapywaeT CMOlll
HOCTh nneHKH )KfrpoBblX sarpHSHeHHH Ha O"iHID.8.eMOH noaepXHOCTH 

,D.eTanH. 

ilns:r O"iHCTKH TpyoonpOBO,ll.OB ,ll.HaMeTpOM 4-30 MM KOliT8KTHbIM 

MeTo,D.oM npHMeMroT py'!HOe ynhTpasayKoaoe ycTpoliCTBO PYOT-1 

(CM. pHC. 6 ), 
Y cTpolicTBO PYOT -1 cocTOHT HS MarHHTOCTpHKUHOHHoro cTe p

*Heaoro npeo6pasoaaTens:r 4 Tuna nMC-00-00 ( qacToTa 2 2 
Kfll) c HHCTpyMeHTOM 5, KOTOpbie coe,D.HHeHbI c IIOJIYBOJlHOBOi\ 

onopo:H 6 Tpy6"iaToli cKo6oll: 8. Kopnyc npeo6pasoaaTens:r 4 

lllapHHpHO COe}lHHeH CO lllTOKOM 3 nHeBMOilpH:>KHMa 2. nocpe,ll.

CTBOM pyqKH 1 ocy:mecTBJ1HeTcs:r nonaqa C)KaToro aos,D.yxa a 

B03P.yxopacnpeP.eJIHTenh 1 o. 
3neKTpH'!eeKoe nnTaHHe npeo6pasoaaTens:r oT ynhTpasayKoaoro 

reHepaTopa Y3f-3-0,4 aKnroqaroT H BbI~roqaroT TyM6nepoM 7. 
OtiHC'l'Ka Tpy6onpoao,D.oB ocy:mecTBJI£!eTc.a cne,D.yIOIUHM o6pasoM. 

Otim.u.aeMbIH yqacTOK BCT8BJ1SIIOT B nas Me)K,D.y HHCTpyMeHTOM 5 H 

nonyaonHOBOli onopoii 6. DpH noaopoTe py~1Ku 1 aos,D.yx qepes 

aos,D.yxopacnpeAenwrenh no,D.aeTcs:r a HH)KHIOIO KaMepy mmBMonpa

)KHMa 2. Ycmme OT noplllM nHeaMonpH)KHMa qepes lllTOK 3 nepe

,D.aeTcs:r onopHoli nHTe npeo6pasoaaTens:r, '!TO nosaoJIHeT ocymecT

BMTh MOTHbiii KOH1'8KT HHCTpyMeHTa c o6pa6aTbIBaeMbIM yqacTKOM 

Tpy6I>1. TyM6nepoM 7, pacnono)KeH!ihIM Ha py"!Ke CK06b1, aKmo"!a

IOTCH yJihTpaSBYKOBbie KOJ1e6aHHH H npOMCXOAHT o6pa60TKa yqacT

Ka Tpy6hI. 

no OKOH"iaJnrn: O"iHCTKH o6paTHbIM noaopOTOM PY'iKH 1 B03A.VX 

no,D.aeTCH B BepXHIOIO KaMepy nHeBMOilpH)KHMa, Tpy6a OCBOOO)K,ll.a

eTCH H ycTpoiicTao PYOT-1 nepeHOCMTCH Ha HOBbIH yqacTOK 

O"iHCTKH. Enaro,D.apH TaKo~ MaHeapeHHOCTH ynhTpa3ByKoaoro yc

TpoftcTaa MO:>KHO o6pa6aTbIB8Th Tpy6onpOBO.Ubl mo6oii: .QJlHHbl • H 

KOHqmrypaumi. 

Ha pHc. 7 H 13 noKasana cxeMa yJ1bTpa3ByKoaoii: ycTalIOBKH 

,ll.JlSI o6e3)KHpMB8.Hlffi IlOJ10C'l'e:i1 MaHOMeTpli'leCKHX ,ll.8T"iHKOB, T.e. 

Tpy6"!aTbIX HS.UeJrni\ saKpblThIX c O.QJioro KOHl!a. 
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npH o6pa6oTKe CHJ1bHO sarpsrsrre

HHbIX AeTanell: Tpe6ye~CH JieCKOJihKO 

ummoa O"iHCTKn. B TaKHX cny"iaHX 

OObl"iHO HCilOJ1h3yK>T MHOrOKaMeplibie 

ynhTpasayKOBhre ycTaHOBKH pasnR'i-

HOii KOHCTpyKUHHe B HlI.X HapHAY C 

ynhTpasayKoeoti O'UICTKOii: npe.QycMo- 6 

TpeHbl KaMepbr, B KOTOpbIX npoH3BO

AHTC.H O'-ll1CTKa B KHruIIUeM paCTBOpH

TeJ'le H 06 pa6oTKa na poM ( cM. pHc. 1 ) • 
TipH 3TOM napoaas:r KaMepa cnym:HT OA

HOB peMeHHO rps:rseoTCTOiiHHKOM. 

no KOHC'l'pyKUHM YJibTpa3BYKOBbie S 

ycTaHOBKH JlJIH O"iHCTKH B ¢peOHaX 

no,D.pa3AeJIHIOT Ha OTKpblTble H 3aKpbl

Tbie. 

0TKpbITbie ycTaHOBKH B pa6oqeM 

nonom:emrn OTKpbITbI ceepxy AJIH 

sarpySKH H BbirpySKH .ueTaneti, a 

T8K)!(e .un.a neperroca HX a oqepeJJ.

Hhie pa6o"!He Ka Me pbl cornacHo Tex

HOnorlf'ieCKOMy npoueccy ( cM. pHc. 

1 H 2 ). TaKHe ycTaHOBKH HMeroT If 

CpaBHHTeJihHO HeOOJlbll.IHe ra6apHTHble 

pasMepbl H npome no KOHCTpyKUHH, 

"i6M 3aKpblTbie (pac. 8), HO OHH 

6onee onaCHbI npH pa6oTe c Bbrco

KOTOKCH"iHbIMH paCTBOpHTeJ1.QMH, KO

TOpbie MoryT 6hITh KoMnoneHTaMH 

cpeA Ha ocnoae ¢peonoa. HecMoTp.II 

na TO, "!TO OTKpbITbl8 ycTaHOBKH 

HMeIOT B aepxneii: "i8CTH BOAOOXJla)K

J:(aeMblH T8IlJI006MelilIHK H BOJJ.5lliYJO 

py6amKy M, KaK npaBHJIO, 6opTOBbie 

O'l'COCbI, '-l8CTb napoa pacTBOpHTeJIH 

nonaAaeT a aTMoc¢epy pa6oqero 

noMe:memm. 3ToT HeJJ.OCTaTOK non

HOCTbro ycTpaHeH B ycTaHOBKaX Ga

KpbIToro THna, T.e. T8KHX, y KOTO

pbIX pa60"iHH o6'beM c paCTBOpHTe

neM BhlilOJIHeH B Bll,ll.e repMeTM"iHOti 

KaMepbI (p11c. 8). 

J 

2 

PHc. 6. CxeMa yrrhTpa3BYKOBoro ycTpolicTBa wrn O'IHCTKH 
Tpy6onpononoB PYOT-1 
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Ilo xapaKTepy TeXHonorHqecKoro 

npouecca ycTaHOBKH AJIB ynhTpaaay

Koao:H O'IHCTKH 6b1Ba10T nepHOAH'leCKO

ro (pHc. 1 H 2) H HenpepbIBHoro 

Aeii:cTB H.H ( pHc. 4). B ycTaHOBKaX 

nepHOAH'leCKoro AeHCTBH.H npOHSBO

A5IT O'IHCTKY OTAeJlhHbIX AeTaJieii: HnH 

napTHii:. B ycTaHOBKaX HenpepbIBHoro 

AeHCTBH.H TeXHOJIOrH'leCKHH npouecc 

npoBOAHTC5I HenpepbIBHO, KaK npaBHno, 

c IlOMOl.U,hlO KOHBeii:epHoii: JleHTbI. Ilo

CJleAHHe ycTaHOBKH cnO:iKHee, HO 

3H8'lHTeJlhHO npOHSBOAHTeJlhHee yc

TaHOBOK nepHOAH'leCKoro A0HCTBH5l H 

HCnOJlh3YlOTC5I AJlSI o6pa60TKH A0Taneli 

KpynRocepHii:Horo npoHSBOACTaa. 

EesonacHOCTh O'IHCTKH o6ecnetiH

aaeTcSI BeHTlmSIUHOHHbIMH ycTp0:1i:CT

B8MH. B psIAe ycTaHOBOK OTKpbIToro 

THna npeAyCMaTpHBaeTCSI OTCOC npo

pB8BUIHXCSI BbIUie XOJlOAHJlhHHKa na

pOB paCTBOpHTeJIB c nocneAYIOIIIHM 

Bbr6pocoM B aTMoapepy (pHc. 4 ). B 

T8KHX ycTaHOBKaX H86JIIOA810TCSI no

Te pH paCTBOpHTeJIB H npOHCXOAHT aa

I'psISH0HHe aTMoapepbr. IloaTOMY npe-

AllO'lTHTeJlhHee aaMKHyTaSI CHCTeMa 
Puc. 7. KoHcTpyKu,1rn yJILTPa3ByKosoro BeHTHJIBUHH ( pHc. 1 H 9). 
Y3Jia O'IHCTKH MaHOMeTpH'!eCKHX 

AaT'IHKoB 

Ilo cnoco6y Harpeaa paCTBOPHTeJISI paanntiaIOT ycTaHOBKH c 

nepenatie:ll: Tenna KOHT"8KTHbIM M0TOAOM, 'lepea CT0HKY H npoMe

iKYTO'lHYIO cpeny. IlpH KOHTaKTHOM cnoco6e HarpeaaTeJibHhie ane
MeHTbI pa3MeIIIaIOT B B8HHe c paCTBOPHTeJieM JlHOO 38KpenJISIIOT HS 

CTeHKe B8HHbl c Hapy:iKHo:ll: CTOpoHbI (CM. PHC, 1). 06a 9TH M0TO

na RM0IOT H0AOCT8TKH, 38KJ!IO'laIOIIIH0CSI B TOM, 'ITO B03MO)K0H 

M0C-:i:'Hbr:ll: neperpea paCTBOPHTeJISI, IloaroMy cnoco6 nepeAa'!H Ten-

rra qepea npoMe)KyTO'IHYIO cpeAy, HarpeaaeMyIO IlOCTOpoHHHM HC-

TO'IHHKOM. Tenrra, HaH6orree npennotITHTeneH (cM. pnc. 2). 
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0TpaiKaT0JlhH8SI nnaCTHHa 32 HanpaBJIBeT noTOK CMeCH napoB 

paCTBOpHTeJIB H B03Ayxa Ha noaepXHOCTh iKHAKOro paCTBOpHTeJIB, 

'ITO cnoco6cTayeT yAaJieHHIO MexaHH'leCKHX, nbmeabIX tia.CTHU Ma 

noToKa. 3To npoMcXOAHT BBHAY Toro, 'ITO MexaHMeCKHe tiacTHUbr 

Sa C'leT HHepUHOHHbIX CHn npOAOJiiK8lOT ABHraThCSI npsIMOJIHHeii:HO 

H nonaA8lOT B paCTBOpHTeJih, 3aTeM OCaiKA8lOTCSI Ha KOHH'leCKOe 

AHO KaMepbI 6 H nepHOAH'l0CKH yAaJIBIOTCSI npH OTKpbIB8.HHH B0HTHJ1SI 
28. 

BHyTpH OTpaiKaTeJlhHOH nnacTHHbI 32 HMeeTCSI BOAOOXJ18iKAae

Mbii!: 3M00BHK, U03BOJIBIOIIIHH npeABapHTeJlhHO 0XJia)KA8Th nocTy

llalOIIIYlO napOB03AYI!IHYIO CM0Ch H KOHAeHCHpOB8Th napbI paCTBOpH

TeJIB, KOTOpbie CTeKalOT (cM. pHc. 12) no MaCTHHe 32 B 

OTCeK 1, a aaTeM B OTCeK 3 qepea OTBepcTHe 2. 

IloTOK CMeCH napoB paCTBOpHT0JlSI H B03Ayxa npOXOAHT 'lepea 

oxnam.AaeMhre nnacTHHbI 7, o6paayroiqMe na6MpHHT, H nocTeneHHO 

oxnam.J:(aeTCSI AO 1-50C 3a C'l0T UHpKyJIBUHH XJiaAoareHTa B 3Me-

0BHKe 9. 06paay10IIIHHCSI KOHAeHCaT paCTBOpHT0JlSI CTeKaeT B 

HH)l(.HlOlO 'I8CTh KaMepbl 6 H, npoiiA£( qepea BOAOOTAeJIHTeJlh 1 O, 
nocTynaeT no Tpy6onpoBOAY 12 B YJlhTpaSByKOBYlO BaHHy 18. 

y CTaHOBKa AJISI o6ecnetieHH5l 6eaonaCHOH H 9KOHOMHOH pa,60TbI 

HMeeT 8BTOHOMHyro CHCTeMy OXJia:lKAeHH5l BOAbl B 3MeeBHKe 31 H 

Tennoo6MeHHHKe 2 2. BoAa H3 6aKa HacocoM 15 noAaeTcSI B 

3MeeBHK 5, I'Ae OTAaeT Tenno H BHOBh Il\)CTynaeT B 3MeeBHK 31 

H Tennoo6MeHHHK 22. TeMnepaTypy pacTBOpHTeJIB B BaHHe 18 

perymrpy10T nyTeM HaMeHeHHSI pacxo.na BOAhI, no.aaaaeMoil: B aMee

BHK 31, BeHTHneM 25. JaKHM )K0 o6pa30M perynHpyeTCSI TeMne

paTypa BOAbI B Tennoo6MeHHHKe 22 c nOMOl.U,hlO BeHTHnSI 24. 

Ha ycTaHOBKe YO<P-1 O'IHCTKy AeTaneii: npoM3BOA£tT no cneAy

IOIIIeii: cxeMe: 

aarpy3Ka AeTaJieii: B KOHTeii:HepbI HJIH KpenneHHe Ha TeXHOJIOrH

'leCKHX noABecax; 

aarpy3Ka KOHTeii:HepoB HJIH llOABeCOK c AeTaJISIMH B YJihTpa3BY

KOBYlO BaHHy c XOJlOAHbIM paCTBOpHTeJleM; 

YJlhTp83BYKOB8SI O'lHCTKa AeTaJleii: OT aarpSI3Hemrii:; 

nepeHOC KOHTeHHepoB c XOJlOAHbIMH AeTaJIBMH B napoByro 30Hy 

HaA BaHHOii: c KHUSIIIIHM paCTBOpHTeJieM; 

KOHAeHcaUH5l napoB Ha XOJlOAHbIX AeTaJIBX H OOMbIB8HHe HX no-

TOKOM AHCTHJ1J1SIT8i 

HarpeB AeTaneii: napaMH H nocTeneHH8SI cymKa; 

Bbirpy3Ka KOHTeiiHepoB H3 ycTaHOBKH; 

KOHTpOJih Ka'leCTBa O'IHCTKH AeTaneli. 

0AHHM H3 nepcneKTHBHbIX MeTOAOB O'IHCTKH B opraHH'leCKHX 

paCTBOpHTeJIBX SIBJIBeTCSI KOHTaKTHbIH MeTOA O'IHCTKH, npH KOTO-
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K HIDKHeli 'iaCTH KaMepbI 6 nop;coe.o.MHeH CJJHBHO:A Tpy6onpoao.a 

c aeHTWieM 2 8. Bop;ooTnenHTeJlh ( puc. 12) HMeeT OTCeKH 1 H 

3 KOTOpbie B HH)KHeli 'iaCTH coenMHeHbl Me)K,D.y co6o:H 'iepes 

OTBepcTHe 2 B neperopOAKe 4. 
YcTaHOBKa pa6oTaeT cne.o.y10mHM o6pasoM. l1s .Bo.o.onpOBOAHOli 

ceTH qepes BeHTWih 30 sanomrn10T Bop;o:H 6aK 16. Oxna)K.o.aroll(8ZI 

BO,D.a nonaeTC.H B 3MeeBHK 31 OXJla:lKAeH'lli'I paCTBOpHTeJl.H B YJlhT

paGByKOBOH B8HHe 18 H B Tennoo6MeHHHK 2 2 ycTaHOBKH nyTeM 

BKJIIO"leHHH UHpKyJl.HUHOHHOI'O Hacoca 15. 
Tipe.D.OTBpameHHe npopbIBa napOB paCTBOpHTeJI.H (HanpHMep, ¢pe-

OHa -113) npH sanpaBKe H pa6oTe ycTaHOBKH AOCTHraeTC.H sa 

C"!eT BKJllO"!eHH.H arperaTOB CHCTeMbl B03AYillHOH GaBeCbI: XOJIO-

J:(HJlhHHKa 14 H BbIT.H)KHOI'O BeHTHJl.HTOpa 13. Tiocne ,lJ.OCTWKeHH.H 

sanaHHOH TeMnepaTypbI UHpKynHpyromero no MaI'HCTpaJIH ' OTCOCa 

4 H IlOA8"!H 1 B03,D.yxa B YlihTpasByKOBYlO B8HHy 18 38JIHB8lOT 

paCTBOpHTeJlh AO nepeJIHBa ero qepes neperopOAKY B BaHHy 20. 
Tiocne 38IlOJ1HeHH.H B8HHbl 2 0 AO ypOBH.H, paBHOI'O _, 114 ypOBH.H 

B8HHbl 18, BKJIIO"i8IOT HarpeBa:TeJIH 19 H JlOBO,IJ,HT paCTBOpHT6Jlh 

AO TeMnepaTypbl KHneHH.H. 

TiapbI paCTBOpHTeJl.H sanOJIH.HIOT npocTpaHCTBO H8/J, B8HH8MH 18 
H 2 0 AO ypOBH.H Tennoo6MeHHHKa 2 2, B KOTOpoM OHH KOHAeHCH

PYIOTC.H. TipH STOM Ha Tennoo6MeHHHKe 22 KOHll6HCHpyIOTC.H napbl 

BOllhI HG oKpy)Karomero BOGAyxa. KoHAeHcaT pacTaopHTeJI.H cTe

KaeT B c6opHHK KOHAeHCaTa 2 7 H no Tpy6onpOB01lY 2 6 nocTyna

eT B XOJIOllWlhHYIO KaMepy 6, npeTJ.BapHTeJihHO sanOJIHeHHYIO JlO 

ypoBH.H CJIHBHoro Tpy6onpoaoAa 12 o6esao)KeHHhIM ¢peoHoM. 

Tio Me pe nocTynneH'lli'I KOHAeHCaTa B OTCeK 1 ( pHc. 12 } BOllO

OTAeJI HTeJI.H XOJlO/J.HJlhHOH KaMepbl 6 ( pHc. 9} BOJla HS paCTBOpH

TeJI.H BCilJlhIBaeT Ha noaepXHOCTb Sa C"!eT paSHOCTH YAeJihHhIX ae

COB paCTBOpHTeJI.H H BOJlhl (yneJibHhIH Bee ¢peoHa - 113 B 1,67 
pas 6onhille ynenbHoro aeca BOJJ.hr} H CJIHBaeTc.H qepes Tpy6onpo

BOJJ. 2 9 B K8H8J1H3aUHIO. 06eSBO)KeHHbIH KOHJJ.eHcaT paCTBOpHTeJI.H 

qepes OTBepcTHe 2 (pHc. 12) nocTynaeT B OTCeK 3, SaTeM 

no Tpy6onpoao.oy 12 ( plic. 9) - B YJlhTpa3ByKOBYIO BaHHy 18. 
PasMepbI HGOI'HyToro Tpy6onpoaoAa 2 9 (BhICOTa cTon6a )KHTJ.

KOCTH B Heli} BhI6paHhI TaKHMH, 'iT06hI npeJJ.OTBpaTHTh IlO/J.COC BO

s.oyxa qepes Hee npH p83psl)KeHHH B KaMepe 6, COSJJ.aBaeMOM BeH

TWISTOpOM 13. 
TipH HenpepbIBHOM nocTynneHHH KOHAeHca1-a paCTBOPHTeJl.H B 

B8HHy 18 o6ecneqHaaeTC.H nocTO.HHHhIH nepeJIHB sarpsrsHeHHOI'O 

paCTBOpHTeJI.H B B8HHy 2 0. 
4aCTh napoB paCTBOpHTeJI.H, npOHHK8IOIUHX 3a C'ieT alf¢¢ySHH 

BbIIlle Tennoo6MeHHHKa 22, OTC8Ch!BaeTC.H qepe3 KOJIJieKTOp 3 H 

no M8I'HCTpaJIH 4 nonaJJ.aeT B HH)KHIOIO "!8CTh KaMepbI 6. 
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YoTaHOBKH AJIB oqaCTKH AeTaneli 

BO cj:JpeoHOBbIX KOMil03HUHBX 

llmI OtJ:l1CTKl1 AeTanefi 11 113Ll8Jil1H BO -¢peoHOBbIX KOMil0311UHBX 

pa3pa6oTaHa cepm:1 ycTaHOBOK Tl1IW Y3B<P c OTKpbITbIM 3epKanoM 

paCTBOPl1TeJ1B B pa6otJ:eH B8HHe, a T8K}!(e ycTaHOBKa AJIB OtJ:HCTKl1 

B repMeTfftJ:HOM KaMepe ( T80Jl, 4). 

I1p11Hu11nHaJ1bHa5I cxeMa ycTaHOBKl1 Y3B<P-1 

YcTaHOBKa BKJ110tJ:aeT ceKu1111 c Kmrnm11M 

yJibTpa3ayKoay10 1 11 napoByIO 2. 

noKa3aHa Ha pac. 1. 

paCTBOPHTeJieM 8, 

CeKu1111 cHao}!(eHbI 9neKTpoHarpeaaTeJ1£Ml1 3 c perynapyeMo:H 

MOlllHOCTbIO 11 Ka}!(Jla£ 113 H11x MO}!(eT ObITb coemrneHa c HacocoM 5 

11 cp11JibTpoM 4. CeKHl1£ 1 11MeeT ynbTpa3ByKoaoii: MarH11TO

CTPl1KHl10HHbIM npeo6pa3oaaTeJib 6 11 oxna}!(aaeMYIO BOLl£Hy10 PY-:-

6alllKY 7. l{TOObl 11308}!(aTb IlOTepb paCTBOPl1T8JI5I, npeaycMOTpeH 

BOJlOOXJI8}!(Ll88Mhiil: T8IlJIOOOM8HHl1K 9, Ha KOTOpOM KOHJl8HCl1pyIOTC5I 

napbI, 06pa3y10mHec£ npa KH118Hl1H paCTBOPHTeJ1£, HH}!(e ycTpoil:CTBa 

9 paC110J10}!(8H JlOTOK JlJI5I c6opa KOHJl8HC8Ta. Co6upa10mHil:C5I Ha 

HeM KOHJleHCaT MO}!(eT CTeKaTb B ceKuHIO 1, 2 HJIH 8. 
TiapbI paCTBOPHT8J15I T>i}!(8Jiee B03Jlyxa, 1109TOMY OHH He npom1-

KaIOT Bblllle T8IIJIOOOM8HHl1Ka. 0JlHaKo H83HaLJ:HT8JibHa5I ux LJ:aCTb 

3a CL£8T LlHC!xPY3HH M0)K8T BbIHTH 3a npeJl8JibI yCTaHOBKH. l{ro6b!. 

lI308}!(aTb 9TOro, B aepxHeii: qacTH ycTaHOBKH npeJlyCMOTpeHa CH

CTeMa BblT5I}!(HOH BHYTP8HHei1 B8HTlIJI5IUHlI, pa6oTaIOJl(a5I OT CTpy:H

HOr'O Hacoca 11. 

3acacbrnaeMhie qepe3 OTaepcTH5I 12 napbI pa6oqe:H CMecH CMe

lllHBaIOTCI'! B Kopnyce 9TOro Hacoca c XOJIOJlHbIM paCTBOPHTeJieM, 

KOHJl8HCHpyIOTC5I H KOHJl8HCaT ITOCTynaeT B C8KUHIO 1. Hacoc 5 

o6ecnequ:aaeT pa6oTy CTpyil:Horo Hacoca 11, npu: 9TOM npou:c

XOJlHT HerrpepbIBHa5I OtJ:HCTKa paCTBOPHT8JI5I OT MexaHHLJ:eCKHX 3a

rpg3H8HHH B cPHJibTpe 4. 

· Tio KOHTYPY BaHHbI npoxOAHT BOJl£Ha£ py6all1Ka 10, CJiy}!(aIUa£ 

JlJI£ oxJia}!(Jl8HH£ ee 6opra. PacTaopu:TeJib B aaHHe 1 oxJia}!(

AaeTCH BOAHHOH py6allJKOH 7. B BaHHe HM88TC5I 3arpy30L£HOe npu:

cnoco6JieHHe, 06ec11equ:aa10mee nepeHoc AeTane:H H3 ceKun:u: B ceK

IIHIO, Jl8TL£11KH KOHTp0JlH ypoBH5I rrapoa, KOHU8HTpauu:11 pa6oqefi CMe-

CH 11 CTeIIeHH ee 3arpH3H8HH5I, He IIOKa3aHHbie Ha cxeMe. 

Pa6oTa Ha ycTaHOBKe npoH3BOJlHTCH CJieAyIOlllHM o6pa30M, 3a

rpy3oqHoe rrprrcrroco6JieHHe c pa3M8lll8HHbIMH Ha H8M Ll8T8JI5IMII IIO

rpy}!(a8TC5i B C8KUIIIO 8 c Kl1115illll1M paCTBOPIIT8J18M. 3aTeM JleTa

JIH nepPWJCS1TC5i B YJibTpa3BYKOBYIO BaHHy 1 c XOJIOAHbIM paCTBO

pHTeJieM II B rrapoay10 C8KUH:l0 2, B KOTOpoii: tipo11CXOAIIT HX o•m

CTKa B rrapax paCTBOPH:T8JIH, 
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,!zylllHbIM paJJ.H8TOpoM, BXO,llHllll:iM B KOMilJ18KT XOJIOAWibHHKa 14, 

DpHHyAHT8JibH85! uHpKyn£UIDI BOSJJ.yxa 11 cMecu napoa pacTBOpHTe

JISI c BOOJJ.yXOM ocymecTBJ1fl8TCSI nocpeACTBOM BblT5I):KHOI"O BeHTH

JISITOpa 13. 

XonOJJ.WibHfill KaMepa 6 cna6*eHa BHyTpeHHHM 3MeeaHKoM 9, 
coemmeHHbUv~ HarHeTaTeJibHbIM Tpyoonpoaonol\l c KoMnpeccopoM 

XOJIOAHJibHHKa 14, a GMeeB HK 5 c 110MOI.1U:>l0 Tpy6onpOBOAa 2 3 

t.repeG B8HTllnb 24 IlOAC08JUiH8H K Tennoo6MeHHHKy 22 H qepes 

BeHTWib 25 K 3M88BHKY 31 BaHHbI 18. 3MeeBHK 31 l:i T811JIO

o6MeHHll.K 2 2 coemrneHbI c 6aKoM 16, KOTOpbIH i:re pes IIHPKYJI£

IIMOHH:...1:! aacoc 15 H Tpy6onpOBOA 110AKJIJO'LJ:8H KO BXOAY 3M88Bl1Ka 

5. 
If 

1 z 3 

PHc. 12. CxeMa BOAOOT1J.eJIHTem1-xono1:1m1hHH1<a ycTaHOBKH YO«l>-1 

EaK 16 Gal10JIH5IeTcH no Tpy6onpoaony c aeHTWieM 30 HS ao

JJ.onpoaoJJ.Hoii: ceTH. BHyTpu xonoAMJihHOM KaMepbI 6 . pacno,no):KeHbI 

nnacT'IIHbl 7, npHKpenneHHbie B Jll8XMaTHOM 110pHAKe K 3M88BMKY 

9, M B8pTHK8JibH8H neperopOJJ.Ka 8, 11M8101Ufil.! OTBepcTIDI B aepx

He:H II HIDKHeii: qacT.ax. BHyTpelIHHe cTeHKH xonoJJ.WibHOH KaMepbI 6 

nnacTIDibI 7 M aepTHKaJibHa£ neperopOAKa 8 06pasy10T na6HpHHT 

AJISI npOXo:tKAeHIDI GacaCbIBaeMOH CM8CH B03JJ.yxa c rrapaMl1 pacT

BOpHTeJISI. 

Han BXOJJ.HbIMl:i OTBepCTHHMM Mal"HCTpaJIH 4 B XOJIO)J.l:iJibHOii: Ka

Mepe 6 GaKpenneHa oTpa):KaTeJibHa£ nnacTHHa 32. B HH}!(Heii: qac

TB KaMe pbl 6 paC110JIO):K8H BO)J.OOTJJ.8JIHT8Jib 1 o. 06e3B0}!(8HHbIH 

KOHJJ.eHCaT paCTBOpHTeJIH CJIHBaeTCSI us BOJJ.OOTA8JIMTeJIH 10 B YJib-

Tpa3BYKOBY10 BaHHy 18 no Tpy6orrpOBOAY 12, a OTJJ.8JIHBlll8HCH 

BOJJ.a - qepes U30I'HyTbIH Tpy6onpOBOA 2 9 B K8H8JIH3aUHJO. 
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YoTaHOBKH .o.nH oqHCTKH .o.e-raneii: 
BO ¢peoHOBbIX KOMil03HUl1HX 

llnH oq11CTKl1 .o.eTaJietl: 11 l13.0.8J1HH BO .<j:lpeOHOBblX KOMil03HUIUIX 

pa3pa6oTaHa cepm1 ycTaHOBOK Tl1na Y3BcP c OTKpbITbIM 3epKaJIOM 
paCTBOPHT8J1H B pa6oqefi BaHHe, a T8KiK8 yCT8HOBKa .O.JIH oqrrCTKl1 

B repMeTH'lHOH KaMepe ( Ta6n. 4). 
f1p11Hul1nHaJibHaH cxeMa ycTaHOBKH Y3B<P-1 noKa3aHa Ha pac. 1. 
YcTaHOBKa BKJI10'!aeT ceKUHtt c Kl1IlHiilttM pacTBop11TeneM 8, 

ynbTpa3BYKOBy10 1 11 napoBy10 2. 
CeKUHH CHa6iKeHbI aneKTpoHarpeBaTeJIHMH 3 c perynupyeMofi 

MOIUHOCTblO 11 KaiK.O.aH 113 HHX MOiKeT DbITb coemmeHa c HaCOCOM 5 
11 ¢ttnbTPOM 4. CeKUHH 1 HMeeT yJibTpa3BYKOBOfi MarH11TO
CTPl1KUttOHHbIM npeo6pasoBaTeJib 6 tt oxnaiK.o.aeMy10 BO.llHHy10 PY~ 

6allIKY 7. LlTOObl H:308iK8Tb UOT8Pb paCTBOPH:TeJIH, npe.o.ycMOTpeH 
B0.0.00XJiaiK.o.aeMblll T8UJ1000M8HHl1K 9, Ha KOTopoM KOHJ].8HCHpy10TCH 
napb1, 06pasy10m11ecH np11 KHneH1111 paCTBOPHTemi:. H11iKe ycTpotl:cTBa 
9 pacnOJIOiKeH JIOTOK .llJIH c6opa KOH.O.eHCaTa. Co611pa10IUl1MCH Ha 

HeM KOHnencaT MOiK8T CTeK8Tb B CeKUH:lO 1, 2 H:J111 8. 
Tiapb! paCTBOPHT8J1H THiKenee B03.llyxa, Il09TOMY OHl1 He npom1-

Ka10T BbIJlle T8UJIOOOM8HHUKa, 0.o.HaKO H83Ha'!UT8JlbHaH rrx qaCTb 
3a C'l8T n11qxpysHrr MOiK8T BblllTH 38 npe)leJibI yCT8HOBKH. 4TOObl 
l1308iKaTb 9TOro, B BepxHefi '!aCTH ycTaHOBKl1 npe.o.yCMOTpeHa crr
CTeMa BblTHiKHOll BHyTpeHHeM: BeHTHJIHUHH, pa6oTa10maH OT CTpyii:
HOf'O Hacoca 11. 

3acacbrnaeMbie 'lepes OTBepcT11H 12 napbr pa6oqetl: CMec11 CMe
llIHaa10TC1:J B Kopnyce 9TOro Hacoca c XOJI0.0.HbIM paCTBOPHTeJieM, 
KOH.0.8HCUpy10TCH H KOH.ll8HC8T I10CTynaeT B CeKUH:lO 1. Hacoc 5 
06ecne'l11BaeT pa6oTy CTpyii:noro Hacoca 11, npa aroM npouc
xonu:T nenpepbIBHaH 0'-IHCTKa paCTBOPl1T8J1H OT MeXaHHqeCKl1X 38-
rpH3H8HHll B ¢HJibTpe 4. 
· flo KOHTYPY BaHHbI npoxo.o.u:T· BO.O.HHaH py6allIKa 10, cnyiKaIUaH 
nnH oxnaiK.lleHu:H ee 6oPTa. PacTBOp11TeJJb B aaHHe 1 oxnaiK
naeTCH BO.O.HHofi py6allIKOii: 7. B aaHHe U:MeeTCH 3arpy3oqHoe npu:
cnoco6neHHe, 06ecneqnBa10mee nepeHOC neTaneii: H3 ceKunrr B ceK
uu10, naTqHKH KOHTpoJIH ypoBHH napoB, KOHU8HTpauurr pa6oqeii: CMe
c u: u: CTenen11 ee 3arpHsHeH11H, He noKa3aHHbre Ha cxeMe, 

Pa6o·ra Ha ycTaHOBKe nporrssonnTCH cneAyIOIUHM o6pasoM. 3a
rpysoqHoe rrpucnoco6neHrre c pa3MemeHHbIMtt Ha HeM .o.eTaJIHMH no
rpyiKae'l'CH B C8KUl110 8 c KHilHIUHM paCTBOPUTeJieM. 3aTeM .o.eTa
JIH neprrnoCH'rGH B YJibTP83BYKOBYIO BaHHy 1 c XOJIOAHbIM paCTBO
pu:TeJieM H B rrapoay10 CeKUHIO 2, B KOTOpoii: rtporrcxo.o.rrT u:x o•u1-
CTKa B napax paCTBOPHT8JIH, 
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4. TeXHH'lecKHe xapaKTepHCTHKH yoTaHOBOK cepHH Y3B<I> 

flapaMeTpbI 1 Y3B<P-1 Y3B<P-2 I Y3B<P-3 

MaKCHMaJibHbie pa3Me-I 
pb1 .o.eTaneil:, MM 300x300 l40x100 200x200 

flpoH3BO.O.HT8JibHOCTb 
no M8KCHM8JlbHbIM pa3-
MepaM .o.eTaneii:, urT/'l ·1 100 120 150 

TioTpe6JIH8M8H MOIU-
HOCTb, KBT 1 · 11,0 

06'beM pa6oqero pacT-

aopa, n I 125-17 5 
Cnoco6 no.o.a•rn H3Jle- 1v\exaHrr3upo-

JIHM B 30Hy O'IHCTKH 
YnbTpassyKosoii: U3-

nyqaTeJih 

LI11cno rr3ny'laTeneii: 
AMilJIH'l'Y.O.a Kone6a

Hl1ii: l13Jiy'laTeJISI, MKM 
TioTpe6nHeMaH MOIU

HOCTb U3Jiy'!aTeJIH, KBT 
Pa6oqag qacTOTa rrpe

o6pa3oBaTenH, Kru 
Tun yJibTpa3ayKoaoro 

reHepaTopa 

BaHHbIM 
MarHrrTOCTprr 
UHOHHhlH 
l1MC-6-22 

1 

2-3 

2,5 

22 

Y3r-2-4 

0,8 3,7 

6 30 
PyqHOM 

Tibe30KepaMU'leCKHM 

7 

6-7 

0,2 
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Y3r-3-0,4 
ra6apUTHbie pa3M8pbI, 

MM 1845x902x 606x400x 
1x1005 x563 

1_150x676x 

x985 
Macca, Kr 635 63 377 

TI pH Me q a H 11 e. TipenycMOTpeHa pereHepauus:r J\lOIOIUero pacT
aopa u: cyurKa 113.0.eJIHii:. 

B saBUCHMOCTrr OT 3arpH3HeHUH JleTanert Ha ycTaHOBKe 
npoBOJlHTb CJI8JlYIOIUHe UHKJibI O'lliCTKH: 

1) O'lHCTKa B KHHHIUeM paCTBOPHTeJie ( C8KU11H 8); 
3BYKOBafl O'lHCTKa ( CeKUHfl 1); oqu:CTKa B napax, cyurKa 
2); 

2) ynhTP83BYKOB8fl QqlfCTKa (ceKUHH 1); O'!HCTKa B 
cyurKa ( C8KUHH 2); 

MOiKHO 

ynbTpa

( ceKUHH 

napax, 
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3) CMa•umamre B XOJ10JlHOM paCTBOPliTeJie ( ceKUli.H 8); YJ1hT-

pa3BYK0BaH Ot.IliCTKa ( CeKUHH 1); Ot.IliCTKa B napax, cyIUKa ( CeK-
URl'l 2); . 

4) YJ1bTpa3BYKOBaH Ot.IliCTKa (CeKUliH 1); Ot.IliCTKa B Klil1HIIleM 

paCTBOpH:TeJie ( CeKmrn 8); 
5) Ot.IHCTKa B KHl1HIIleM paCTBOPH:TeJie ( CeKUHH 8); Ot.IHCTKa B 

KmrnmeM pacTaopttTene oe3 yJihTpa3ayKa ( ceKUliH 1); Ot.IliCTKa B 

KHl1HIIleM paCTBOprr·reJie ( ceKUHH 2); 
6) Ot.IliCTKa B K11muueM paCTBOPHTeJie (CeKUliH 8); CMi:1L!lJ:Bi:1Hlie 

B XOJ10JlHOM paCTBOPHTeJie 083 yJihTpa3ByKa ( ceKUliH 1); Ot.IHCTKa 

B napax, cyIUKa ( CeKUHH 2). 

Umm ·1 Han:oonee npeJ.lnot.ITHTe.TreH, I111KJibI 2 H: .·3 npuMeHHJOT B 

cnyqasi:x, KOrJla oqH:CTKa BeaeTCH OT TepMopeaKTHBHblX 3arpH3He

Hl1H, KOTOPbie l10JIHMepn:3ylOTCH B 1rnnsrmeM paCTBOPHTeJie (HeKO

TOpbre BHJlbI JiaKOB 11 CMOJ1). ll11KJI 4 11Cl10J1b3YIOT JlJ1H Bb!MbIBaHl1H 

H3 yrny6neHliH B neTansrx 3arp>r3HeH1:Iii, oTCrroeHHbIX OT l:IX rrosepx

HOCTli npu B03JleilcTBHH ynhTpa3ByKa, B 9TOM cnyqae KOHneHcaT 

nocTynaeT B ceKUl:IIO 8. llttKJI 5 nptt:MemncT B cnyqasrx oqu:cTKli 

nnaT neqaTHOro MOHTa)!(a OT QmlOCOB c aKTliBi:1TOpaMH, ITp11 9TOM 

KOH.O:eHCaT HanpaBJIHlOT B BaHHy 2, . mmn 6 l1pHM8HH10T Ilpli QqHCT.'"°'. 

Ke nJiaT c HaBecHblM MOHTa)!(OM, He nonycKalOIIlHM B03JleHCTBIUl 

ynhTpa3ayKa, CncTeMa Tpyoonposonos H KpaHOB 06ecneq11naeT no

cTynneH11e qHCTOro KOHJleHCaTa paCTBOpliTeJIH H 3arpH3HeHHOrO 

pacTsopttTeJIH B ceKUHH B 3aBHCHMOCTli OT u11KJia Ot.Il1CTKl1. Ypo

aeHb paCTBOP1:ITem1 B C8KU11li 1 onpenensreTCH BbICOTOH ee CTe

HOK, a ypoBeHh paCTBOPHT8JlH B CeKUHH 8 - CJIHBHbIM OTBepcTH:eM, 

pacnoJiom:eHHbIM Ha ee OOKOBOH CTeHKe, Yposellh paCTBOPH:TeJI>r B 

CeKUHH 2 npH TeXHOJ10l'lil-:!eGKOM UliKJie, '10Ka3aHHOM Ha prrc. i, 
nonnepm:tt:aaeTCH l10CTOHHHblM 3a C'!eT l10CTYl1J18HHfl paCTBOPHT8J1H 

H3 CeKUHH 8, 
Konut.IeCTBO paCTBOPHTeJIH, nepexonsi:mero a ceKun:si:x 8 u 2, 

KOMUeHCHpyeTCH KOJIHt.IecTBOM l10CTyna10mero KOHJl0HCaTa B ceKUHlO 

1 u, cnenoaaTeJibHO, nanee B ceKUHH 8 u 2. 
Ha prrc, 2 noKa3aHa cxeMa HaCTOJibHOH ycTaHOBKH Y3B<P-2. 

Baima ycTaHOBKH COCTOHT H3 CeKUHH c KHT!fllilHM paCTBOPHTeJieM 4 

II yJibTpa3ayKoaoii ceKUHH 1. CeKUHfl 4 HMeeT BOJlHHy10 Tel1Jroay10 

py6aIUKy 6 c 9JieKTpoHarpeBaTeJieM 7 H naTqliKOM 8 JlJlH KOHT

poJIH TeMneparypbl BOJlbl, CeKUHH 1 mvreeT Haoop Ilbe30KepaMH'Ie

CKHX npeo6pa30BaTeneli 3, PyoaIUKa 2 CeKUHH 1 OXJiam:naeTCH BO

noil:. Bbu11e ynoMflHYThIX ceKutt:il: pacnoJio)!(eH sonooxnam:naeMbili: 

Terrnoo6MeRHHK 10, a Han HUM aonf!Has:1 py6arnKa 12. Hm1<.:e 

T0l1JIOOOM8HHHKa 10 HMeeTCfl JIOTOK JlJlfl c6opa KOHAeHCaTa H 

B03BpaTa ero B ceKutt:10 1. YcTanosKa cHaom:eHa TeMrrepaTypHbIMH 

JlaTt.IHK8Mli KOHTpoJ1fl Harpeaa BOilbI 8, KOHTpoJIH ypoBHH rrapoa 11, 
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KOHUeHTpaUHI{ KOMIIOHeHTOB B 8300Tpol1HOH CMectt: 9 n: JlaTqHKOM 

TeMrrepaTypbl 5 AJIH KOHTpoJifl CTerreHH 3arpH3Hemrn paCTBOPHT9J1H, 

YcTaHOBKa Y3B<P-2 Bbll10JIHeHa a HaCTOJihHOM ucnoJIHeHutt: u MO

m:eT DhITB' HCl10Jib30BaHa B pa3JI!fqHhIX TeXHonorffqecKlfX orrepautt:flx 

oqHCTKH, rrpn:MeHfleMbIX B MexaHOCOOpot.IHOM l1poli3BOJlCTBe, 

Ha p11c. 3 rroKa3aHa cxeMa ycTaHOBKH Y3B<P-3. BaHHa ycTa

HOBKH COCTOlfT lf3 ceKUHli 5 c Klil1HIIlliM paCTBOPHTeJieM H YJibTpa-

3BYKOBOH ceKuHH 15. CeKJ.~lifl 5 HMeeT BOJlflHYIO Terrnosy10 py6arn

Ky 7, 8Jl8KTPOHarpeBaTeJib 8 H aaTqliK KOHTpoJIH TeMnepaTypbl 6. 
CeKUHH 15 n:MeeT Ha6op rrhe30KepaM11qecKux H3nyqaTeJieli 10 u 
BOAOOXJiam:aaeMYJO py6a111Ky 11. YKa3aHHbie KOHCTpyKTHBHbie 8Jie

M8HTbl aHaJIOI'lit.IHbI aneMeHTaM, npnMeHsreMbIM B ycTaHOBKe Y3Bct>-2, 

Bb1111e ceKuuii pacrronom:eH TerrnoooMeHHIIK 3, a Han HUM BOJlfl

Hasr pyoaIUKa 1. JlOTOK TeTIJIOOOMeHH!fKa 3 qepe3 BOJlOOTJleJilf

TeJib 14 COeAHHeH c CeKun:ei'i 15. CHCTeMa cpHJibTpaUl:IH paCTBOPH

TeJif! BKn10qaeT cPHJ1hTP 13 H Hacoc 12, YcTaHOBKa CHaom:eHa pa3-

6pbI3rn:saTeJieM 16 AJIH Ol10JiaCKHB8Hlifl aeTaJieil: quCTbIM paCTBO-= 

PHTeJieM, B Heil HMe10TCH naTqn:Kn: KOHTpong yponHfl rrapos 2 

KOHUeHTpaun:u KOMilOHeHTOB B a3eOTpol1HOH CMecH 4 H naT'lHK 

KOHTPOJifl CTerreHH sarpfl3HeHHH pacTaopwrenf! 9, Tn:rroBhie TeXHO

nor11qecKn:e npouecchr, rrpn:MeHHeMhie Ha ycTaHOBKax cepuu Y3Bcf.> 

naHbI B rrp1mom:eHHH 2. 
YcTaHOBKa JlJ1fl oqHCTKH aeTaneii B repMeTuqHoli: KaMepe co-

CTOHT ( ptt:c, 8) li3 KaMephr 7, oaKa JlJIH oxnam:neHHoro pac'rnopn:

TeJif! 28, repMeTHqHOH BaHHbl JlJIH paCTBOPliTeJIH 35 li rrapore

HepaTOpa 13, Bbll10JIHeHHOro B BHJle eMKOCTH JlJIH KHmrmoro pacT

BOPH:TeJifl, KaMepa 7 qepe3 BeHTHJih 6 coeAHHeHa c rennoo6MeH

HHKOM 29, KOTOpblll qepe3 Tpy6orrpoBOJl 36 COeAHHeH C OaKOM 

28. KaMepa 7 qepe3 aeHTHJih 5 coenuHeHa co BCaCbIBa10muM rraT

pyoKOM cTpyliHoro nacoca 4, HarHeTa10muii rraT-pyooK KO'roporo tte

pe3 aeHTHJih 3 coeauHeH c HacocoM 1. BewmJieM 3 perymrpyeTCH 

H:anop pacTaoprrTeJIH, rro.o;asaeMoro HacocoM 1 1:!3 oaKa 28 B . Ha

rHeTa:tomnii naTpy6oK CTpyli:Horo aacoca 4. BhIXOJlHOH rraTpy6oK 

runpaanmrecKoro nacoca 1 qepe3 seHTHJib 2 coeauHeH c KaMepoi'.i 

7. Oxnam:neHlie paCTBOpH:TeJIH B DaKe 28 ooecneq!fBaeTCf! 3Meesu

KOM 27' a KOHTpoJih ypoBHfl paCTBOPHTeJIH B HeM o6ecnequsaeTCf! 

yposHeMepoM 26. 

B saHHe 35 HMeeTCH rr~peropoaKa 22, KOTOpag pa3aensi:eT BaH

HY Ha nsa OTCeKa 20 l:I 24. PaCTBOPHTeJib B OTCeKaX Harpeaa

eTCH c ITOMOIIlbIO aneKTpH:qecKHX Harpeaareneli: 21 II 23. OrceK 

24 coenn:HeH c 6aKOM 28 ttepe3 BeHTHJ1b 25. H c repMeTH:t.IHOH 

KaMepoii 7 qepe3 neHTHJih 34, ITapoaaf! 30Ha Han oTCeKaMH 20 

H 24 coenuHeHa qepe3 seHTliJib 11 c HCTOt.IHHKOM cm:aTOro ra3a, 

qepes BeHTHJ1b 33 c KaMepoii 7 H 'lepe3 BeHTHJ1b 32 c BOJlOOX-
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3) CMa•umamre B XOJ10JlHOM paCTBOPliTeJie ( ceKUli.H 8); YJ1hT-

pa3BYK0BaH Ot.IliCTKa ( CeKUHH 1); Ot.IliCTKa B napax, cyIUKa ( CeK-
URl'l 2); . 

4) YJ1bTpa3BYKOBaH Ot.IliCTKa (CeKUliH 1); Ot.IliCTKa B Klil1HIIleM 

paCTBOpH:TeJie ( CeKmrn 8); 
5) Ot.IHCTKa B KHl1HIIleM paCTBOPH:TeJie ( CeKUHH 8); Ot.IHCTKa B 

KmrnmeM pacTaopttTene oe3 yJihTpa3ayKa ( ceKUliH 1); Ot.IliCTKa B 

KHl1HIIleM paCTBOprr·reJie ( ceKUHH 2); 
6) Ot.IliCTKa B K11muueM paCTBOPHTeJie (CeKUliH 8); CMi:1L!lJ:Bi:1Hlie 

B XOJ10JlHOM paCTBOPHTeJie 083 yJihTpa3ByKa ( ceKUliH 1); Ot.IHCTKa 

B napax, cyIUKa ( CeKUHH 2). 

Umm ·1 Han:oonee npeJ.lnot.ITHTe.TreH, I111KJibI 2 H: .·3 npuMeHHJOT B 

cnyqasi:x, KOrJla oqH:CTKa BeaeTCH OT TepMopeaKTHBHblX 3arpH3He

Hl1H, KOTOPbie l10JIHMepn:3ylOTCH B 1rnnsrmeM paCTBOPHTeJie (HeKO

TOpbre BHJlbI JiaKOB 11 CMOJ1). ll11KJI 4 11Cl10J1b3YIOT JlJ1H Bb!MbIBaHl1H 

H3 yrny6neHliH B neTansrx 3arp>r3HeH1:Iii, oTCrroeHHbIX OT l:IX rrosepx

HOCTli npu B03JleilcTBHH ynhTpa3ByKa, B 9TOM cnyqae KOHneHcaT 

nocTynaeT B ceKUl:IIO 8. llttKJI 5 nptt:MemncT B cnyqasrx oqu:cTKli 

nnaT neqaTHOro MOHTa)!(a OT QmlOCOB c aKTliBi:1TOpaMH, ITp11 9TOM 

KOH.O:eHCaT HanpaBJIHlOT B BaHHy 2, . mmn 6 l1pHM8HH10T Ilpli QqHCT.'"°'. 

Ke nJiaT c HaBecHblM MOHTa)!(OM, He nonycKalOIIlHM B03JleHCTBIUl 

ynhTpa3ayKa, CncTeMa Tpyoonposonos H KpaHOB 06ecneq11naeT no

cTynneH11e qHCTOro KOHJleHCaTa paCTBOpliTeJIH H 3arpH3HeHHOrO 

pacTsopttTeJIH B ceKUHH B 3aBHCHMOCTli OT u11KJia Ot.Il1CTKl1. Ypo

aeHb paCTBOP1:ITem1 B C8KU11li 1 onpenensreTCH BbICOTOH ee CTe

HOK, a ypoBeHh paCTBOPHT8JlH B CeKUHH 8 - CJIHBHbIM OTBepcTH:eM, 

pacnoJiom:eHHbIM Ha ee OOKOBOH CTeHKe, Yposellh paCTBOPH:TeJI>r B 

CeKUHH 2 npH TeXHOJ10l'lil-:!eGKOM UliKJie, '10Ka3aHHOM Ha prrc. i, 
nonnepm:tt:aaeTCH l10CTOHHHblM 3a C'!eT l10CTYl1J18HHfl paCTBOPHT8J1H 

H3 CeKUHH 8, 
Konut.IeCTBO paCTBOPHTeJIH, nepexonsi:mero a ceKun:si:x 8 u 2, 

KOMUeHCHpyeTCH KOJIHt.IecTBOM l10CTyna10mero KOHJl0HCaTa B ceKUHlO 

1 u, cnenoaaTeJibHO, nanee B ceKUHH 8 u 2. 
Ha prrc, 2 noKa3aHa cxeMa HaCTOJibHOH ycTaHOBKH Y3B<P-2. 

Baima ycTaHOBKH COCTOHT H3 CeKUHH c KHT!fllilHM paCTBOPHTeJieM 4 

II yJibTpa3ayKoaoii ceKUHH 1. CeKUHfl 4 HMeeT BOJlHHy10 Tel1Jroay10 

py6aIUKy 6 c 9JieKTpoHarpeBaTeJieM 7 H naTqliKOM 8 JlJlH KOHT

poJIH TeMneparypbl BOJlbl, CeKUHH 1 mvreeT Haoop Ilbe30KepaMH'Ie

CKHX npeo6pa30BaTeneli 3, PyoaIUKa 2 CeKUHH 1 OXJiam:naeTCH BO

noil:. Bbu11e ynoMflHYThIX ceKutt:il: pacnoJio)!(eH sonooxnam:naeMbili: 

Terrnoo6MeRHHK 10, a Han HUM aonf!Has:1 py6arnKa 12. Hm1<.:e 

T0l1JIOOOM8HHHKa 10 HMeeTCfl JIOTOK JlJlfl c6opa KOHAeHCaTa H 

B03BpaTa ero B ceKutt:10 1. YcTanosKa cHaom:eHa TeMrrepaTypHbIMH 

JlaTt.IHK8Mli KOHTpoJ1fl Harpeaa BOilbI 8, KOHTpoJIH ypoBHH rrapoa 11, 
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KOHUeHTpaUHI{ KOMIIOHeHTOB B 8300Tpol1HOH CMectt: 9 n: JlaTqHKOM 

TeMrrepaTypbl 5 AJIH KOHTpoJifl CTerreHH 3arpH3Hemrn paCTBOPHT9J1H, 

YcTaHOBKa Y3B<P-2 Bbll10JIHeHa a HaCTOJihHOM ucnoJIHeHutt: u MO

m:eT DhITB' HCl10Jib30BaHa B pa3JI!fqHhIX TeXHonorffqecKlfX orrepautt:flx 

oqHCTKH, rrpn:MeHfleMbIX B MexaHOCOOpot.IHOM l1poli3BOJlCTBe, 

Ha p11c. 3 rroKa3aHa cxeMa ycTaHOBKH Y3B<P-3. BaHHa ycTa

HOBKH COCTOlfT lf3 ceKUHli 5 c Klil1HIIlliM paCTBOPHTeJieM H YJibTpa-

3BYKOBOH ceKuHH 15. CeKJ.~lifl 5 HMeeT BOJlflHYIO Terrnosy10 py6arn

Ky 7, 8Jl8KTPOHarpeBaTeJib 8 H aaTqliK KOHTpoJIH TeMnepaTypbl 6. 
CeKUHH 15 n:MeeT Ha6op rrhe30KepaM11qecKux H3nyqaTeJieli 10 u 
BOAOOXJiam:aaeMYJO py6a111Ky 11. YKa3aHHbie KOHCTpyKTHBHbie 8Jie

M8HTbl aHaJIOI'lit.IHbI aneMeHTaM, npnMeHsreMbIM B ycTaHOBKe Y3Bct>-2, 

Bb1111e ceKuuii pacrronom:eH TerrnoooMeHHIIK 3, a Han HUM BOJlfl

Hasr pyoaIUKa 1. JlOTOK TeTIJIOOOMeHH!fKa 3 qepe3 BOJlOOTJleJilf

TeJib 14 COeAHHeH c CeKun:ei'i 15. CHCTeMa cpHJibTpaUl:IH paCTBOPH

TeJif! BKn10qaeT cPHJ1hTP 13 H Hacoc 12, YcTaHOBKa CHaom:eHa pa3-

6pbI3rn:saTeJieM 16 AJIH Ol10JiaCKHB8Hlifl aeTaJieil: quCTbIM paCTBO-= 

PHTeJieM, B Heil HMe10TCH naTqn:Kn: KOHTpong yponHfl rrapos 2 

KOHUeHTpaun:u KOMilOHeHTOB B a3eOTpol1HOH CMecH 4 H naT'lHK 

KOHTPOJifl CTerreHH sarpfl3HeHHH pacTaopwrenf! 9, Tn:rroBhie TeXHO

nor11qecKn:e npouecchr, rrpn:MeHHeMhie Ha ycTaHOBKax cepuu Y3Bcf.> 

naHbI B rrp1mom:eHHH 2. 
YcTaHOBKa JlJ1fl oqHCTKH aeTaneii B repMeTuqHoli: KaMepe co-

CTOHT ( ptt:c, 8) li3 KaMephr 7, oaKa JlJIH oxnam:neHHoro pac'rnopn:

TeJif! 28, repMeTHqHOH BaHHbl JlJIH paCTBOPliTeJIH 35 li rrapore

HepaTOpa 13, Bbll10JIHeHHOro B BHJle eMKOCTH JlJIH KHmrmoro pacT

BOPH:TeJifl, KaMepa 7 qepe3 BeHTHJih 6 coeAHHeHa c rennoo6MeH

HHKOM 29, KOTOpblll qepe3 Tpy6orrpoBOJl 36 COeAHHeH C OaKOM 

28. KaMepa 7 qepe3 aeHTHJih 5 coenuHeHa co BCaCbIBa10muM rraT

pyoKOM cTpyliHoro nacoca 4, HarHeTa10muii rraT-pyooK KO'roporo tte

pe3 aeHTHJih 3 coeauHeH c HacocoM 1. BewmJieM 3 perymrpyeTCH 

H:anop pacTaoprrTeJIH, rro.o;asaeMoro HacocoM 1 1:!3 oaKa 28 B . Ha

rHeTa:tomnii naTpy6oK CTpyli:Horo aacoca 4. BhIXOJlHOH rraTpy6oK 

runpaanmrecKoro nacoca 1 qepe3 seHTHJib 2 coeauHeH c KaMepoi'.i 

7. Oxnam:neHlie paCTBOpH:TeJIH B DaKe 28 ooecneq!fBaeTCf! 3Meesu

KOM 27' a KOHTpoJih ypoBHfl paCTBOPHTeJIH B HeM o6ecnequsaeTCf! 

yposHeMepoM 26. 

B saHHe 35 HMeeTCH rr~peropoaKa 22, KOTOpag pa3aensi:eT BaH

HY Ha nsa OTCeKa 20 l:I 24. PaCTBOPHTeJib B OTCeKaX Harpeaa

eTCH c ITOMOIIlbIO aneKTpH:qecKHX Harpeaareneli: 21 II 23. OrceK 

24 coenn:HeH c 6aKOM 28 ttepe3 BeHTHJ1b 25. H c repMeTH:t.IHOH 

KaMepoii 7 qepe3 neHTHJih 34, ITapoaaf! 30Ha Han oTCeKaMH 20 

H 24 coenuHeHa qepe3 seHTliJib 11 c HCTOt.IHHKOM cm:aTOro ra3a, 

qepes BeHTHJ1b 33 c KaMepoii 7 H 'lepe3 BeHTHJ1b 32 c BOJlOOX-
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na.lKaaeMhIM 3MeesrrKOM 30 Termoo6MeHHHKa 29, OrceK 20 qepe3 

B0HTH:Jib 19 coemnrnH co CJIIIBHhIM KOJIJ10KTOpoM 18, KaMepoii 7 H 

eMKOCTblO 13, KOTOpag HMeeT HarpesaTeJib 14 H ypoBHeMep 16. 

ITapoBaH 30Ha eMKOC'I'rr 13 coemrneHa Tpy6onpoBOllOM 12 c soao

OXJia:>K.llaeMbIM :iMeenrrKOM 31 Tennoo6MeHHHKa 29. Pa6oqag Ka

Mepa 7 coeaHHeua c HCTO"IHHKOM C)!(aroro ra3a qepes ae-THJib 10, 

a qepe3 B0HTHJ!b 8, cpw:rrvrp 9, CJIHBHOH KOJIJieKTOp 18 H B0HTHJ!b 

17 co CJIHBHOi1 MarrrcTpaJibIO 15. KaMepa 7 cua6)!(eHa npeo6-

pa3oBaTeJieM ITMC-15A-18, IIHTaeMbIM OT reHeparopa Y3f-2-4 

( Ha prrcyHKe He IIOKa3aHo). IToTpe6mieMag MOlllHOCTb rr.peo6pa3osa-

TeJIH 4 i;:B-r., pa6oqag "I8CTOTa 18 KI'U, 8MIIJIHTy)la KOJie6aHHH 

5 MKM, 

YcTaHOBKa pa6oTaeT crre.ayIOlllHM o6pa30M, ITepe.a Ha"!aJioM pa-

50Tbr ace BeHTHJIH 3aKpbIThI. B 5aK 28, aaHHy .35, eMKOCTb 13 

3aJrnBaIOT opraHrr'IecKHi1 paCTBoprrTeJib, BKJIIO"IaIOT HarpeaaTeJIH 14, 

21 rr 23, 38TeM 3arpy)!rnl01' J:leTaJIH B KaMepy 7, KOTOpyIO rep

MeTH"IHO 38Kpb!B8IOT Kpb!llIKOt'!, 0rKpblB8IOT B8HTHJIH 5 H 3 ( ynpaa

JieHHe BCeMH BeHTHJl:1MH Wit';TaHUHOHHOe)' BKJlIO'IaIOT Hacoc 1 H 

OTK8"IHB8IOT B031lYX H3 KaMepb! 7 J:lO 0CT8TO'IH0f'O ll8BJI0J:IHSI 

6 50-7 00 MM PT· CT, 3TO pa3pmKeHae B KaMepe 7 C03)laeTC9: c 
noMOlllbIO CTPY*JtOI'O Hacoca 4, qepe3 KOTOpb!H no.a ll8BJleHHeM 

1-1,5 Krc/cM"" IIPOK8'IHBaeTC5I paCTBOPH:TeJJb H:3 6a~a 28. 3roT 

UHKJI IIpoBOJ:lHTC9: J:lmI 9BaKyarnrn '-I8CTIIU B03.llyxa I:I3 merrei1 If f'Jiy

XI:IX KaHaJJOB B MOHTa)!(e OHHlllaeMbIX .aeTaJiei1 J:lJl5I JlJ"!Wero npo

HI:IKHOB8HI:I9: B HHX paCTBOpHTerrg, 

B pa6oqy10 KaMepy 7 3arrrraa10T HarpeTbii1 Bhirue HOpMaJJbHOi1 

TO'IKH KHneHH9: )!(lfJlKHH paCTBOpHT8Jlb, ilmI 8TOf'O 38Kpb!B8IOT aeH

THJJH 3 rr 5 rr OTKPhIBaIOT aeHTI:IJib 11. B aaHHe 3 5 co3.aa10T H:3-

6bITO'!Hoe aasrreHHe 3 Krc/cM
2

, nprr KOTOPOM TeMnepaTypa paCT

BOPHTerrg 6 0-7 o0 c ( npI:I HOpMaJibHbIX ycrroarrHx TeMnepaTypa KH

neHrri:r, HanpHMep, cPPeOHa-113 COCT8BJl5I8T 4 7, 6°C), 0rKpb!BaIOT 

BeHTHJib 34, H IIO.ll .aaarreHHeM C)!(aroro ra3a H rrapa no.aaIOT 

paCTBOPHT8Jlb B KaMepy 7, rae nporrCXOJ:lHT 9cPcP8KTI:IBHaH O'!HCTKa 

o6pa6aTbJBaeMbIX .aeTarreil, nocrre 'Iero B8HTHJlb 34 38Kpb!BaIOT. 

3arp5I3H8HHblH paCTBOpHT8Jlb H3 KaMepbI 7 CJIH:BaeTC9: noa H36bI

TO'!HbIM .aaarreHHeM C)!(aTOro ra3a qepe3 BeHTHJ!b 8, cpHJJbTp 9 

H KOJ!J!eKTOp 18 B eMKOCTb 13, 

Crre.ay10mrri1 urrKJI - onoJraCKHBaHI:Ie .aeTanei1 a XOJIOAHOM pacT

aoprrTeJie, ilrri:r 9T0f'O 38Kpb!B8IOT B8HTI:IJ!b 8, 0TKph!B8IOT B0HTHJ!b 

2, BKJlIO'!aIOT H8COC 1 H IIOJ:laIOT 113 oaKa 28 B KaMepy 7 XOJ10J:l

HblH pacTsoprrTeJib, Dprr npoae.a.eHrrrr 9TOro urrKJia B03MO)!(f{a o6pa

OOTKa .aeTarreii YJihTpa3ayKOBhIMH Korre6aHH9:MH, ITocne ononaCKH

BaHH5I paCTBOpHTeJ!b CJ!I:IBaIOT B eMKOCTh 13, 
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ilaJJbH0HillaH O'IHCTKa npoH3BOllHTC5I B napaX, HarpeTbIX llO 

TeMnepaTyphI Bbiille HOpM8JibHOH TO'IKH KI:IneHH9: paCTBOpI:IT0J!5I, llJJH 

i::i:ero 3aKpbIBaroT B0HTl1J!H 2, 8, 10 If OTKpbIBaIOT 6 H 33. flap 

paCTBOpI:ITeJrn: I:I3 aaHHbl 3 5 IIO.Q H36blTO'IHbIM .aasJieHHeM nocTyna

eT a KaMepy 7. HecKOHJ:leHc11poaaHHhie napbr y.aarrHIOTCH H3 KaMe

phr 7 qepe3 aeHTHJ!b 6 rr Tenrroo6MeHHUK 29, rae nporrcxo.QHT rrx 

KOH.lleHcaurrH. a 3MeeBHKe 30. KoH.lleHCaT uocTyrraeT a 6aK 28 rro 

Tpyoonponoay 36, CKOHJ:leHcrrpoaaawuecg Ha JleTani:rx rraphr 06pa-

3y10·r KOH.Q8HCaT B K8Mepe 7 I KOTOpbIH OIIHCaHHblM BbIIUe cnoco

OOM yaarr9:eTC9: B eMKOCTb 13, rae pacTBOPI:ITeJib noCTOHHHO KI:I

IIHT, ITaphr pacTaoprrTeJI5I H3 eMKOCTI:I 13 rroaaIOTCH B Tenrroo5MeH-

HHK 29, KOHAeHCHpyIOTC9: Ha 3MeearrKe 31 rr KOHA0HCaT IIOCTy-

rraeT B aaHHY 28, aocno.rrmrn a Heil rroTepI:I, 

CneayIOlllaH onepaurrSI - OTCOC H3 KaMepbI 7 OCTaTO'!HhIX rrapOB 

paCTBOpHT0J!H, ilrrH 9T0f'O 38KpbIB8IOT B0HTHJIH 6, 8, 33, OTKpbI

BaIOT BeHTHJili 3, 5 H I!pOI:I3BOllH.T OTKa'IKY napoa paCTBOPHT0J15I J:lO 

OC'.):'8TO'IHOI'O J:l8BJ!0HH9: 650-700 MM pT. CT,, nocrre qero OTKPbI

B8IOT KPhIWKy KaMe;::>hr I:I npoH3BOllHT Bhrrpy3KY oqrrrn:eHHbIX aeTa

Jieil:. 

Tiepell cne.ayIOlllHM UI:IKJJOM O'IHCTKH OTKPbIB8IOT BeHTHJJI:I 19 H 

25 l1 BbipaaHHBaIOT ypoBeHb paCTBOPII'I'0Jl9: B 6aKe 28, OTCeKaX 20, 

24 H eMKOCTH 13, nocrre qero BeHTHJJH 19 H 25 3aKpbIBaIOT H 

npol13BOJ:lf!T OLf.llCTKy CJie.UyIOmeif napTI:IH aeTaJ!eil:, 

·. TaK11M o6pa30M, · a ycTaHoaKe ocymecTBJI5IeTci:r HerrpephIBHhril 

Kpyroo5opoT paCTBOPHTeJ.rn:: 3arpH3HeHHbIH paCTBOprrTeJJb CaMOTe

' KOM llOCTynaeT H3 KaMepbI 7 B eMKOCTb 13, rae npeapamaeTC5I B 

nap, KOTOpbIH KOH)leHCI:IpyeTC9: B TeIIJJOOOMeHHHKe 29, OTKy.aa 

"lHCTblll .QI:ICTHJIJIHT IIOCTyIIaeT B oaK 28 H }:laJ!ee B OTCeK 24 

BaHHbI 35, I'Jle B CJiyqae ero H30blTKa nepeJIHBaeTCH B OTCeK 20, 

3aTeM caMOTeKOM nOCTynaeT B eMKOCTb 13 I:IJIH noaaeTC9: H3 OT-

CeKa 24 B KaMepy 7' OTKy.aa I!OCTyrraeT B eMKOCTb 13 H:Jll:I B 

BM.Ile napoa B T8IIJ!006MeHHH:K 29, .aarree 'II:ICTblll .QHCTUJJJI9:T Ha-

rrpasrrSieTCH a 6aK 28. 

TaKaSI ycTaHOBKa no cpaaHeHHIO c BbIWOOIII:ICaHHbIMH saHHaMH 

cepHH Y3B<t> HMeeT cne.ayIOlllI:Ie nperrMylllecTBa: 

1) T0MIIepaTypa opraHH"leGKOf'O paCTBOPHTeJJH IIOBbIWaeTC9: llO 

HeOoXOJ:lHMOf'O ypoBHH, onpe.aerri:reMOf'O BHllOM 3arpH3H0HHM, 'ITO 

yrryq1J1aeT 9cpcj:leKTI:IBHOCTb O'!I:ICTKH OT TepMOIIJ!aCTI:I'-lHbIX opraHI:I'le

CKHX 3arp9:3H0HHM ( THIIa CMOJJ, cjJJJIOCOB, K8HHcj:lOJ!H H T, II.) I TeM

nepaTypa pa3M5If''!9HH9: KOTOpbIX Bbiille TeMrrepaTypbI HCIIOJ!b3yeMO

ro paCTBOPI:ITeJIH; 

2) nprr o5pa6oTKe .aeTarrei1 a rrapax yaeJIH'!HsaeTCH nocTynne

HI:Ie ~a noaepXHOCTb IIOCJiellHHX '!aCTbIX nopuurr paCTBOPHTeJ!5I 38 
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na.lKaaeMhIM 3MeesrrKOM 30 Termoo6MeHHHKa 29, OrceK 20 qepe3 

B0HTH:Jib 19 coemnrnH co CJIIIBHhIM KOJIJ10KTOpoM 18, KaMepoii 7 H 

eMKOCTblO 13, KOTOpag HMeeT HarpesaTeJib 14 H ypoBHeMep 16. 

ITapoBaH 30Ha eMKOC'I'rr 13 coemrneHa Tpy6onpoBOllOM 12 c soao

OXJia:>K.llaeMbIM :iMeenrrKOM 31 Tennoo6MeHHHKa 29. Pa6oqag Ka

Mepa 7 coeaHHeua c HCTO"IHHKOM C)!(aroro ra3a qepes ae-THJib 10, 

a qepe3 B0HTHJ!b 8, cpw:rrvrp 9, CJIHBHOH KOJIJieKTOp 18 H B0HTHJ!b 

17 co CJIHBHOi1 MarrrcTpaJibIO 15. KaMepa 7 cua6)!(eHa npeo6-

pa3oBaTeJieM ITMC-15A-18, IIHTaeMbIM OT reHeparopa Y3f-2-4 

( Ha prrcyHKe He IIOKa3aHo). IToTpe6mieMag MOlllHOCTb rr.peo6pa3osa-

TeJIH 4 i;:B-r., pa6oqag "I8CTOTa 18 KI'U, 8MIIJIHTy)la KOJie6aHHH 

5 MKM, 

YcTaHOBKa pa6oTaeT crre.ayIOlllHM o6pa30M, ITepe.a Ha"!aJioM pa-

50Tbr ace BeHTHJIH 3aKpbIThI. B 5aK 28, aaHHy .35, eMKOCTb 13 

3aJrnBaIOT opraHrr'IecKHi1 paCTBoprrTeJib, BKJIIO"IaIOT HarpeaaTeJIH 14, 

21 rr 23, 38TeM 3arpy)!rnl01' J:leTaJIH B KaMepy 7, KOTOpyIO rep

MeTH"IHO 38Kpb!B8IOT Kpb!llIKOt'!, 0rKpblB8IOT B8HTHJIH 5 H 3 ( ynpaa

JieHHe BCeMH BeHTHJl:1MH Wit';TaHUHOHHOe)' BKJlIO'IaIOT Hacoc 1 H 

OTK8"IHB8IOT B031lYX H3 KaMepb! 7 J:lO 0CT8TO'IH0f'O ll8BJI0J:IHSI 

6 50-7 00 MM PT· CT, 3TO pa3pmKeHae B KaMepe 7 C03)laeTC9: c 
noMOlllbIO CTPY*JtOI'O Hacoca 4, qepe3 KOTOpb!H no.a ll8BJleHHeM 

1-1,5 Krc/cM"" IIPOK8'IHBaeTC5I paCTBOPH:TeJJb H:3 6a~a 28. 3roT 

UHKJI IIpoBOJ:lHTC9: J:lmI 9BaKyarnrn '-I8CTIIU B03.llyxa I:I3 merrei1 If f'Jiy

XI:IX KaHaJJOB B MOHTa)!(e OHHlllaeMbIX .aeTaJiei1 J:lJl5I JlJ"!Wero npo

HI:IKHOB8HI:I9: B HHX paCTBOpHTerrg, 

B pa6oqy10 KaMepy 7 3arrrraa10T HarpeTbii1 Bhirue HOpMaJJbHOi1 

TO'IKH KHneHH9: )!(lfJlKHH paCTBOpHT8Jlb, ilmI 8TOf'O 38Kpb!B8IOT aeH

THJJH 3 rr 5 rr OTKPhIBaIOT aeHTI:IJib 11. B aaHHe 3 5 co3.aa10T H:3-

6bITO'!Hoe aasrreHHe 3 Krc/cM
2

, nprr KOTOPOM TeMnepaTypa paCT

BOPHTerrg 6 0-7 o0 c ( npI:I HOpMaJibHbIX ycrroarrHx TeMnepaTypa KH

neHrri:r, HanpHMep, cPPeOHa-113 COCT8BJl5I8T 4 7, 6°C), 0rKpb!BaIOT 

BeHTHJib 34, H IIO.ll .aaarreHHeM C)!(aroro ra3a H rrapa no.aaIOT 

paCTBOPHT8Jlb B KaMepy 7, rae nporrCXOJ:lHT 9cPcP8KTI:IBHaH O'!HCTKa 

o6pa6aTbJBaeMbIX .aeTarreil, nocrre 'Iero B8HTHJlb 34 38Kpb!BaIOT. 

3arp5I3H8HHblH paCTBOpHT8Jlb H3 KaMepbI 7 CJIH:BaeTC9: noa H36bI

TO'!HbIM .aaarreHHeM C)!(aTOro ra3a qepe3 BeHTHJ!b 8, cpHJJbTp 9 

H KOJ!J!eKTOp 18 B eMKOCTb 13, 

Crre.ay10mrri1 urrKJI - onoJraCKHBaHI:Ie .aeTanei1 a XOJIOAHOM pacT

aoprrTeJie, ilrri:r 9T0f'O 38Kpb!B8IOT B8HTI:IJ!b 8, 0TKph!B8IOT B0HTHJ!b 

2, BKJlIO'!aIOT H8COC 1 H IIOJ:laIOT 113 oaKa 28 B KaMepy 7 XOJ10J:l

HblH pacTsoprrTeJib, Dprr npoae.a.eHrrrr 9TOro urrKJia B03MO)!(f{a o6pa

OOTKa .aeTarreii YJihTpa3ayKOBhIMH Korre6aHH9:MH, ITocne ononaCKH

BaHH5I paCTBOpHTeJ!b CJ!I:IBaIOT B eMKOCTh 13, 
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ilaJJbH0HillaH O'IHCTKa npoH3BOllHTC5I B napaX, HarpeTbIX llO 

TeMnepaTyphI Bbiille HOpM8JibHOH TO'IKH KI:IneHH9: paCTBOpI:IT0J!5I, llJJH 

i::i:ero 3aKpbIBaroT B0HTl1J!H 2, 8, 10 If OTKpbIBaIOT 6 H 33. flap 

paCTBOpI:ITeJrn: I:I3 aaHHbl 3 5 IIO.Q H36blTO'IHbIM .aasJieHHeM nocTyna

eT a KaMepy 7. HecKOHJ:leHc11poaaHHhie napbr y.aarrHIOTCH H3 KaMe

phr 7 qepe3 aeHTHJ!b 6 rr Tenrroo6MeHHUK 29, rae nporrcxo.QHT rrx 

KOH.lleHcaurrH. a 3MeeBHKe 30. KoH.lleHCaT uocTyrraeT a 6aK 28 rro 

Tpyoonponoay 36, CKOHJ:leHcrrpoaaawuecg Ha JleTani:rx rraphr 06pa-

3y10·r KOH.Q8HCaT B K8Mepe 7 I KOTOpbIH OIIHCaHHblM BbIIUe cnoco

OOM yaarr9:eTC9: B eMKOCTb 13, rae pacTBOPI:ITeJib noCTOHHHO KI:I

IIHT, ITaphr pacTaoprrTeJI5I H3 eMKOCTI:I 13 rroaaIOTCH B Tenrroo5MeH-

HHK 29, KOHAeHCHpyIOTC9: Ha 3MeearrKe 31 rr KOHA0HCaT IIOCTy-

rraeT B aaHHY 28, aocno.rrmrn a Heil rroTepI:I, 

CneayIOlllaH onepaurrSI - OTCOC H3 KaMepbI 7 OCTaTO'!HhIX rrapOB 

paCTBOpHT0J!H, ilrrH 9T0f'O 38KpbIB8IOT B0HTHJIH 6, 8, 33, OTKpbI

BaIOT BeHTHJili 3, 5 H I!pOI:I3BOllH.T OTKa'IKY napoa paCTBOPHT0J15I J:lO 

OC'.):'8TO'IHOI'O J:l8BJ!0HH9: 650-700 MM pT. CT,, nocrre qero OTKPbI

B8IOT KPhIWKy KaMe;::>hr I:I npoH3BOllHT Bhrrpy3KY oqrrrn:eHHbIX aeTa

Jieil:. 

Tiepell cne.ayIOlllHM UI:IKJJOM O'IHCTKH OTKPbIB8IOT BeHTHJJI:I 19 H 

25 l1 BbipaaHHBaIOT ypoBeHb paCTBOPII'I'0Jl9: B 6aKe 28, OTCeKaX 20, 

24 H eMKOCTH 13, nocrre qero BeHTHJJH 19 H 25 3aKpbIBaIOT H 

npol13BOJ:lf!T OLf.llCTKy CJie.UyIOmeif napTI:IH aeTaJ!eil:, 

·. TaK11M o6pa30M, · a ycTaHoaKe ocymecTBJI5IeTci:r HerrpephIBHhril 

Kpyroo5opoT paCTBOPHTeJ.rn:: 3arpH3HeHHbIH paCTBOprrTeJJb CaMOTe

' KOM llOCTynaeT H3 KaMepbI 7 B eMKOCTb 13, rae npeapamaeTC5I B 

nap, KOTOpbIH KOH)leHCI:IpyeTC9: B TeIIJJOOOMeHHHKe 29, OTKy.aa 

"lHCTblll .QI:ICTHJIJIHT IIOCTyIIaeT B oaK 28 H }:laJ!ee B OTCeK 24 

BaHHbI 35, I'Jle B CJiyqae ero H30blTKa nepeJIHBaeTCH B OTCeK 20, 

3aTeM caMOTeKOM nOCTynaeT B eMKOCTb 13 I:IJIH noaaeTC9: H3 OT-

CeKa 24 B KaMepy 7' OTKy.aa I!OCTyrraeT B eMKOCTb 13 H:Jll:I B 

BM.Ile napoa B T8IIJ!006MeHHH:K 29, .aarree 'II:ICTblll .QHCTUJJJI9:T Ha-

rrpasrrSieTCH a 6aK 28. 

TaKaSI ycTaHOBKa no cpaaHeHHIO c BbIWOOIII:ICaHHbIMH saHHaMH 

cepHH Y3B<t> HMeeT cne.ayIOlllI:Ie nperrMylllecTBa: 

1) T0MIIepaTypa opraHH"leGKOf'O paCTBOPHTeJJH IIOBbIWaeTC9: llO 

HeOoXOJ:lHMOf'O ypoBHH, onpe.aerri:reMOf'O BHllOM 3arpH3H0HHM, 'ITO 

yrryq1J1aeT 9cpcj:leKTI:IBHOCTb O'!I:ICTKH OT TepMOIIJ!aCTI:I'-lHbIX opraHI:I'le

CKHX 3arp9:3H0HHM ( THIIa CMOJJ, cjJJJIOCOB, K8HHcj:lOJ!H H T, II.) I TeM

nepaTypa pa3M5If''!9HH9: KOTOpbIX Bbiille TeMrrepaTypbI HCIIOJ!b3yeMO

ro paCTBOPI:ITeJIH; 

2) nprr o5pa6oTKe .aeTarrei1 a rrapax yaeJIH'!HsaeTCH nocTynne

HI:Ie ~a noaepXHOCTb IIOCJiellHHX '!aCTbIX nopuurr paCTBOPHTeJ!5I 38 
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CT.J:eT yaemrT.J:eHmr 0THOCllT0JlbHOH pa3HHUbI TeMnepaTyp Me)l(.IJ.y no
aepXHOCThlO .D.eTaJieH ll napoB paCTBOPKT9JISI, T8K KaK 'l'.eM Bbl!lle 

TeMnepaTypa H8Cbilll9HHbIX napoa ll Hll)l(e TeMnepaTypa noaepXHOCTH 

.D.eT8Jlll, ,TeM acficjJeKTHBHee npouecc KOHUeHTpautrn ll, c.tieJlOB8TeJibHO, 

O'lllCTKK; 

3) o6ecne'l'.KBaeTCsr B03MOJKHOCTb HCllOJlb30B8HHSI .D.JISI O'l'.HCTKll 

mo6bIX BH.D.OB f'8Jl0f'9HIIpoH3BO.D.HbIX opraHH'l'.0CKHX paCTBOPHTenea, 

H8IIPHMep TPHXJIOP9THJieHa, XJIOPKCTOf'O MeTKJieHa, yKa38HHbIX B 

Ta6rr. 1, a T8K)l(e cfipeOHOB mo6bIX MapoK, B TOM 'lllCJle c Hll3KOH 

TeMIIepaTypoti KllIIeHHSI, T8K KaK B ycTaHOBKe IlOJIHOCThIO llCKJIIO'l'.8-

eTCsr yTe'lKa paCTBOPHTeJISI B OKpy)l(8IOlllYIO cpe.D.y H OTCYTCTByeT 

KOHT8KT o6cJiy)!(llB8IO!llef'O nepcoHaJia c paCTBOPllTeJieM IIPll 3a-

rpy3Ke H Bbif'PY3Ke JleTaJieH 113 ycTaHOBKH; 

4) YJlbTP83BYK0BYIO O'lllCTKY MO)l{HO npoBO.D.HTh no.D. H36bITOT.J:HbIM 

.D.aBJieHHeM c*aroro ra3a. 

B ycTaHOBKe npe.D.yCMOTpeHa aosMOJKHOCTh MeHHTh nopsraoK one
pau11ti O'lHCTKH B JII060H IlOCJie.D.OBaTeJibHOCTH. 

06masr eMKOCTh 3anpaansreMOf'O B yCT8HOBKY paCTBOPKTeJISI co

CT8BJlSleT 180 JI, ra6apHTHbie pa3Mepbl YCT8HOBKll 2520x2200x 

x2200 MM Ilpll eMKOCTH pa60T.J:e:i1 KaMepbI 42, 8 JI, 

B OTJleJibHbIX CJiyqasrx ycTaHOBKH, npe.QHasHa'leHHbie .D.JIH ynhT

pa3BYKOBOH O'lKCTKH, KOTOpbie He o6opy.D.OB8HbI ycTpoHCTB8MH .D.JISI 

paOOTbI c opraHH'l0CKHMH paCTBOPHTeJIHMH, MOJKHO HCilOJlb30BaT:b 

.D.JIH O'iHCTKH .D.eTaJieli BO cjJpeoHe HJIH KOMil03HUHSIX Ha ero OCHOBe. 

ilJisr 9TOf'O HX CHa6)1(aJOT 6JIOKOM pereHepaUHH MOIO!llHX cpe.D., cxe

Ma KOToporo H3o6pa)l(eHa Ha pHc. 10. Pa6oqasr BBHHa 1 ynhT

pasayKoaoti ycTaHOBKH qepe3 Tpy6onpoao.D. 2 coe.D.HHeHa c 6JIOKOM 

pereHepauHH 3, BHYTPH KOToporo pacnoJIO)l(eHa aaHHa .D.JISI KHnsr-

mero pacTBOPHTeJisr co CJIHBHbIM OKHOM 4. B .D.OHHOH qacTH 9TOH 

BaHHbI paCilOJIO)l(eH HarpeaaTeJib 5 H TeMnepaTypHbIH .D.aT'lHK 6. 

80JO!JX 

z J 

0 

PHc. 10. CxeMa 6noKa pereHepauHH MOIOIUHX cpe/J. 
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BnoK pereHepauHH HMeeT OTCeK .D.JISI T.J:HCTOf'O pacTBOPHTeJisr 7, KO

TOpbIH qepes Hacoc 8 casr3aH c HanopHbIM Tpy6onpoao.D.OM 9, BHyT

PH oTCeKa 7 ycTaHOBJieHbI neperopo.D.KH 10 11 11. OTCeK 7 qepe3 

OTBepcTHe 12 coe.D.HHeH c B8HHOH )J.JIH KHllSIIIIef'O paCTBOPl1TeJisr, a 

T8K)l(e qepe3 Tpy6onpoao.D. 13 c JIOTKOM 14, Bbillie KOTOporo pac

IlOJIO:>KeH BOJlOOXJia)l(.IJ.aeMbIH Tennoo6MeHHl1K 15. Ha.D. yKa3aHHbIM 

TeIIJI006MeHHl1KOM HMeeTCsr J.laT'l'.HK 16' o6ecne'l'.HB8IOIUHH OTKJIIO-

'l'.eHHe HarpeBaTeJisr 5 IIPH IIOBbillI0HHH ypoBHSI napo:e KHmu.iJ:ero 

paCTBOPHTerrsr Bbillie Tenrroo6MeHHHKa 15, B aepxHefi qacTH 6no
Ka pereHepaUHH 3 pacnOJIO)l(eHbI BO)J.SIH8SI py6all!K8 1 7 If B8HTlfJISl

UHOHHbl:li Kopo6 18. Ha KOHUe HanopHoro TpyoonpoBO.D.a 9 ycTa

HOBJieH o6pbI3rRaaTeJib 19. Ha.D. aaHHOH c KHilSIIUHM paCTBOPHTeJieM 

BHYTPH 6noKa 3 3aKpenrreHa ceTKa 20. 

Deperopo.D.Ka 11 cny:>KHT .D.Jisr OT.D.eJieHHSI OT cjJpeoHa BO.D.hI, KO

'.!'Opasr 'l'.aCTH'lHO nonaJlaeT B OTCeK BMecTe c KOH.D.0HC8TOM pacT

BOPHTeJISI, Bnaro.D.apsr HaJIH'lHIO neperopo.D.KH 10 OTCTOSIBWasrcsr BO

.D.a He nona.D.aeT a HanopHbIH Tpy6onpoaoJl 9 npH pa6oTe Hacoca 8. 
DpH pa6oTe yJibTpasayKOBbIX ycTaHOBOK c onucaHHhIM OJIOKOM 

pereHepauHH nocne OT.J:HCTKl1 rpS13HbI:li paCTBOPHTenh CJIHB8eTCSI B 

OnOK 3, a c llOMOlllbIO o6pbl3I'HBaTeJISI 19 npo11CXO.D.HT 38IlOJIH9HHe 

paooqei\: B8HHbI 1 'l'.11CTbIM KOHJleHCaTOM, ileTaJIH llOCJie yJibTpa-

3BYKOBOH OT.J:HCTKH .O:OllOJIHIITeJibHO o6pa6aThIB8IOTCSI. B napax KHllSl

mero paCTBOPl1TeJISI H 'l'.11CTpIM KOH.O:eHCaTOM (Ha CeTKe 20 o6pbI3-

f'HB8TeJieM 19). EMKOCTh aaHHhl .n:nsr KlillSIIIIero paCTBOPHTeJisr 4 0 n, 
OTCeKa .O:JISI 'lliCTOro paCTBOPHT9JlSI 18 JI, ll0Tpe6nsreMaSI MOIUHOCTb 

4 KBT, 06m11e rat5apHTHbie pa3Mepbl 980x760x985 MM. 

ilnsr aBTOMaTH311poBaHHOH IlpoMbIBKH .O:eTaJieH B opraHl1'l'.ecKUX 

pacTaopuTenSix npH OOJihWOH nporpaMMe npo!i3BO.O:CTBa HCllOJih-

syroT yJihTpa3ByKoayro ycTaHOBKY Y30-2 KOHBe:liepHoro THna (pHc, 

4 H 11), a T8K:>Ke ycTaHOBKY T11na YOc:P. TeXH11'lecKHe xapaKTe-

. p11cT11K11 ycTaHOBKH Y30-2 11 YOc:P np11aeAeHhI B Ta6n. 5. 

Kopnyc ycTaHOBKH Y30-2 (puc. 4) HMeeT qeTbipe o'rceKa; OT

ceK 3arpy3KH .n:eTaJiei!I 6, OTCeK c paooqei!I aaauoil: 10, B KOTO

poil: no xo.n:y .O:BH)l{eHl1SI JleTaneti liMeeTCsr 30Ha npe.n:BapuTeJihHOH 

saMO'lKH 06pa6aTbiaaeMhIX .n:eTaneti, 30Ha ynhTpa3ayKoaoti o6pa

OOTKU 11 30Ha o6pa6oTKH .n:eTaJieH BCTpe'lHbIM IlOTOKOM OTpereHe

pHpoaaHHOf'O paCTBOPHTeJISI; OTCeK cyllIKH 14 H OTCeK Bbirpy3KH 2. 
TpaHcnoprHpyromHM opraHOM arperaTa srarrsreTcsr uenHoti KOHaei!Iep 

5. Ha uenu no.n:aellieHbI KOP311HbI 1, Ha KOTOpbie ycTaHOBJTeHbI_ Kac

ceTbI c o6pa6aTbIBaeMbIMH .n:eTaJISIMH, 

ilJISI npe.O:OTBpameHHH BbIHOCa IlapoB paCTBOpUTeJISI 113 arpe-

raTa H KOH.O:eHcau1111 B aepTHKaJibHbIX OTCeKax 6 11 14 yCT8HOB-

JieHbl BO.O:OOXJia)l(.ll:aIOIU11e 3MeeBl1KH 16. 
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CT.J:eT yaemrT.J:eHmr 0THOCllT0JlbHOH pa3HHUbI TeMnepaTyp Me)l(.IJ.y no
aepXHOCThlO .D.eTaJieH ll napoB paCTBOPKT9JISI, T8K KaK 'l'.eM Bbl!lle 

TeMnepaTypa H8Cbilll9HHbIX napoa ll Hll)l(e TeMnepaTypa noaepXHOCTH 

.D.eT8Jlll, ,TeM acficjJeKTHBHee npouecc KOHUeHTpautrn ll, c.tieJlOB8TeJibHO, 

O'lllCTKK; 

3) o6ecne'l'.KBaeTCsr B03MOJKHOCTb HCllOJlb30B8HHSI .D.JISI O'l'.HCTKll 

mo6bIX BH.D.OB f'8Jl0f'9HIIpoH3BO.D.HbIX opraHH'l'.0CKHX paCTBOPHTenea, 

H8IIPHMep TPHXJIOP9THJieHa, XJIOPKCTOf'O MeTKJieHa, yKa38HHbIX B 

Ta6rr. 1, a T8K)l(e cfipeOHOB mo6bIX MapoK, B TOM 'lllCJle c Hll3KOH 

TeMIIepaTypoti KllIIeHHSI, T8K KaK B ycTaHOBKe IlOJIHOCThIO llCKJIIO'l'.8-

eTCsr yTe'lKa paCTBOPHTeJISI B OKpy)l(8IOlllYIO cpe.D.y H OTCYTCTByeT 

KOHT8KT o6cJiy)!(llB8IO!llef'O nepcoHaJia c paCTBOPllTeJieM IIPll 3a-

rpy3Ke H Bbif'PY3Ke JleTaJieH 113 ycTaHOBKH; 

4) YJlbTP83BYK0BYIO O'lllCTKY MO)l{HO npoBO.D.HTh no.D. H36bITOT.J:HbIM 

.D.aBJieHHeM c*aroro ra3a. 

B ycTaHOBKe npe.D.yCMOTpeHa aosMOJKHOCTh MeHHTh nopsraoK one
pau11ti O'lHCTKH B JII060H IlOCJie.D.OBaTeJibHOCTH. 

06masr eMKOCTh 3anpaansreMOf'O B yCT8HOBKY paCTBOPKTeJISI co

CT8BJlSleT 180 JI, ra6apHTHbie pa3Mepbl YCT8HOBKll 2520x2200x 

x2200 MM Ilpll eMKOCTH pa60T.J:e:i1 KaMepbI 42, 8 JI, 

B OTJleJibHbIX CJiyqasrx ycTaHOBKH, npe.QHasHa'leHHbie .D.JIH ynhT

pa3BYKOBOH O'lKCTKH, KOTOpbie He o6opy.D.OB8HbI ycTpoHCTB8MH .D.JISI 

paOOTbI c opraHH'l0CKHMH paCTBOPHTeJIHMH, MOJKHO HCilOJlb30BaT:b 

.D.JIH O'iHCTKH .D.eTaJieli BO cjJpeoHe HJIH KOMil03HUHSIX Ha ero OCHOBe. 

ilJisr 9TOf'O HX CHa6)1(aJOT 6JIOKOM pereHepaUHH MOIO!llHX cpe.D., cxe

Ma KOToporo H3o6pa)l(eHa Ha pHc. 10. Pa6oqasr BBHHa 1 ynhT

pasayKoaoti ycTaHOBKH qepe3 Tpy6onpoao.D. 2 coe.D.HHeHa c 6JIOKOM 

pereHepauHH 3, BHYTPH KOToporo pacnoJIO)l(eHa aaHHa .D.JISI KHnsr-

mero pacTBOPHTeJisr co CJIHBHbIM OKHOM 4. B .D.OHHOH qacTH 9TOH 

BaHHbI paCilOJIO)l(eH HarpeaaTeJib 5 H TeMnepaTypHbIH .D.aT'lHK 6. 

80JO!JX 

z J 

0 

PHc. 10. CxeMa 6noKa pereHepauHH MOIOIUHX cpe/J. 
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BnoK pereHepauHH HMeeT OTCeK .D.JISI T.J:HCTOf'O pacTBOPHTeJisr 7, KO
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'.!'Opasr 'l'.aCTH'lHO nonaJlaeT B OTCeK BMecTe c KOH.D.0HC8TOM pacT

BOPHTeJISI, Bnaro.D.apsr HaJIH'lHIO neperopo.D.KH 10 OTCTOSIBWasrcsr BO

.D.a He nona.D.aeT a HanopHbIH Tpy6onpoaoJl 9 npH pa6oTe Hacoca 8. 
DpH pa6oTe yJibTpasayKOBbIX ycTaHOBOK c onucaHHhIM OJIOKOM 

pereHepauHH nocne OT.J:HCTKl1 rpS13HbI:li paCTBOPHTenh CJIHB8eTCSI B 

OnOK 3, a c llOMOlllbIO o6pbl3I'HBaTeJISI 19 npo11CXO.D.HT 38IlOJIH9HHe 

paooqei\: B8HHbI 1 'l'.11CTbIM KOHJleHCaTOM, ileTaJIH llOCJie yJibTpa-

3BYKOBOH OT.J:HCTKH .O:OllOJIHIITeJibHO o6pa6aThIB8IOTCSI. B napax KHllSl

mero paCTBOPl1TeJISI H 'l'.11CTpIM KOH.O:eHCaTOM (Ha CeTKe 20 o6pbI3-

f'HB8TeJieM 19). EMKOCTh aaHHhl .n:nsr KlillSIIIIero paCTBOPHTeJisr 4 0 n, 
OTCeKa .O:JISI 'lliCTOro paCTBOPHT9JlSI 18 JI, ll0Tpe6nsreMaSI MOIUHOCTb 

4 KBT, 06m11e rat5apHTHbie pa3Mepbl 980x760x985 MM. 

ilnsr aBTOMaTH311poBaHHOH IlpoMbIBKH .O:eTaJieH B opraHl1'l'.ecKUX 

pacTaopuTenSix npH OOJihWOH nporpaMMe npo!i3BO.O:CTBa HCllOJih-

syroT yJihTpa3ByKoayro ycTaHOBKY Y30-2 KOHBe:liepHoro THna (pHc, 

4 H 11), a T8K:>Ke ycTaHOBKY T11na YOc:P. TeXH11'lecKHe xapaKTe-

. p11cT11K11 ycTaHOBKH Y30-2 11 YOc:P np11aeAeHhI B Ta6n. 5. 

Kopnyc ycTaHOBKH Y30-2 (puc. 4) HMeeT qeTbipe o'rceKa; OT

ceK 3arpy3KH .n:eTaJiei!I 6, OTCeK c paooqei!I aaauoil: 10, B KOTO

poil: no xo.n:y .O:BH)l{eHl1SI JleTaneti liMeeTCsr 30Ha npe.n:BapuTeJihHOH 

saMO'lKH 06pa6aTbiaaeMhIX .n:eTaneti, 30Ha ynhTpa3ayKoaoti o6pa

OOTKU 11 30Ha o6pa6oTKH .n:eTaJieH BCTpe'lHbIM IlOTOKOM OTpereHe

pHpoaaHHOf'O paCTBOPHTeJISI; OTCeK cyllIKH 14 H OTCeK Bbirpy3KH 2. 
TpaHcnoprHpyromHM opraHOM arperaTa srarrsreTcsr uenHoti KOHaei!Iep 

5. Ha uenu no.n:aellieHbI KOP311HbI 1, Ha KOTOpbie ycTaHOBJTeHbI_ Kac

ceTbI c o6pa6aTbIBaeMbIMH .n:eTaJISIMH, 

ilJISI npe.O:OTBpameHHH BbIHOCa IlapoB paCTBOpUTeJISI 113 arpe-

raTa H KOH.O:eHcau1111 B aepTHKaJibHbIX OTCeKax 6 11 14 yCT8HOB-

JieHbl BO.O:OOXJia)l(.ll:aIOIU11e 3MeeBl1KH 16. 
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pySKH y pa3rpy30'iHOI'O OKHa 3 (CM. pHc. 4) ycTaHOBJ1eHhI sax
B8TbI 6 (CM. pHc. 11) c BhICT.ynaMH 5 BXOAHllUlMH . B npoJ)e3h 
KaCCeTbI 4. 

Y CTaJIOBKa Y30-2 pa6oTaeT cneAyromHM o6pasoM (CM. pFic. 4). 
.lleTaJJH, no,o.JJe)!(aII(He O'iHCTKe, HanpHMep rmaTbI ne<iaTHOI'O MOH
Ta)!(a c ocTaTKaMH naSIJJl:>HhIX ¢mocoB, pasMemaroT Ha KacceTax H 
qepes sarpysoirnoe oKHo 4 no.o.a10T B KopsHHbI 1, noABemeHHbie K 
uenHoMy KOHBeliepy 5. TipoitAH BepTHKaJ1hHhI:lt OTCeK 6 c BOAOOX
Jla)!(,O.aeMhIMH 3MeeaHKaMH 16, KacceThI c ,o.eTaJ19:MH norpy)!(BlOTCSI 
B paCTBOpHTeflh, KOTOpbIM sanonHeHa pa6oqag BaHHa OTCeKa 1 o, 
B KOTOpo:lt npoH3BOAHTCH SaMO'iKa ,o.eTane:lt, SaTeM ABYCTOpOHHHH 
YJJhTpa3ByKOBaH oimcTKa, a .o.anee o6pa6oTKa BCTpe'iHhIM noTOKOM 
OTpereHepFipOBaHHOI'O paCTBOpHTeJJH. 

TipH Bhrxo.a.e HS oTceKa 10 KacceTa noaopa'!HBaeTCSI Ha yron 
10-2 o0 H npoH3BOAHTC9: O'iHCTKa o6pbI3I'HB8HHeM AeTane:lt c 
noMOII(hlO <jiopcyJIOK 13 KOHAeHC;:tTOM paCTBOpHTeJm, no.o.aaaeMoro 
H3 pereHepaTopa 17. TipH TaKOH o6pa60TKe ,O.eTaJie:lt c O'iHJ.UaeMOH 
IlOBepXHOCTM MO)!(HO y,o.aJIHTh caMbie He3Ha'iHT9J1hHhie OCTaTKH sa
I'pH3HeJIHli. 

3a BpeM5I npoxmKAemm KacceThI B OTCeKe 14 B HaKJIOHHOM no
JIO)!(eHlm c ee noBepXHOCTH H c IlOBepXHOCTH O'iHmaeMbIX A8TaJie:lt 
paCTBOpHT8J1h CTeKaeT B pa6011y10 BaHHY OTCeKa 1 o, ,o.eTaJIH npeA
BapHT8JihHO no.o.cymHBalOTCSI H cyXHMH IlOAXOAHT K pasrpy30'iHOMy 
OKHY 3. 3.nech KacceTa c AeTaJJHMH no.o.XBaTbIBaeTcsr BhicTynaMH 
5 saXBaTa 6 (CM. pMc. 11 ) H OCTaeTCSI Ha HeM, a nycTaH 
KOpsHHa 1 IlOAXOAHT K sarpyso'!HOMY OKHY 4 (CM. pnc. 4) arpe
raTa H UHKn O'iHCTKM noBTOpHeTcsr. 

TeXHonortNeCKH:lt npouecc O'iHCTKH AeTaneli· B ycTaHOBKe 
Y30-2 aBTOMaTHSHpoBan, sa HCKJ1IO'ieHMeM onepauH:lt sarpysKH, 
'!TO Il03BOJ1SieT BCTpOHTh ee B aBTOMaTH'ieCKYlO J1HHHIO. 

YnbTpasayKoBasr ycTaHOBKa YO:t>-2 ( cM. pHc. 5) o6ecneqHBa

eT MeXaHM3aUHIO sarpySKH H BhII'pysKij AeTane:lt B pa6o'!Me KaMe-
pbr c IlOMOII(hlO nHeBMOilpHBOAa. 3Ta ycTaHOBKa COA8p)!(MT TpM 
pa60'!Me BaHHbl! ynhTpasayKOBYIO c XOJIO}J.JlhIM paCTBOpMTeJieM, c 
KMMII(MM pacTBOpMTeJ1eM M napoByro (Ha pMc. 5 noKa3aHa 'iaCTh 
yc:;TaHOBKH - BaHHa c KHMII(HM pacTBOpHTeJ1eM). 

fa6apHTHbie pasMepbI pa6o'!HX BaHH 300x300x300 MM. .llAA 
C03AaHH9: o6beMHOI'O ynhTpaSBYKOBOI'O Il0J15I npeo6pa3oBaTeJ1H THna 
TIMC-6-2 2 BMOHTMpOBBHbI B AHO H 60KOBYlO CT8HKY BaHHhii HC
TO'iHHK nMTaHHSI - reHepaTop Y3f-2-4. 

B 9TO:lt ycTaHOBKe OAHH nHeBMonpHBOA o6ecne'!HBaeT pa6oTy 
MexaHMSMa sarpySKH, Hacoca O'!MCTKM paCTBOpHTeJJH H OTCOCa 
ero napoB, '!TO IlOSBOJJgeT CTa6HJJH3HpOBaTb pa6oTy nHeBMOilpHBO
JJ.a H yny':Ill!HTh ycnosHSJ: pa6oTbr. 
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KOHUeHTpaUHH KOMilOHeHTOB. B aseoTpOITHOH CMecH 9 H ABT'IHKOM 
TeMnepaTyphI 5 AJ19: KOHTp0JIH CTeneHH sarp9:3HeHHSI paCTBOPHTeJIH. 
YcTanosKa Y3B<P-2 BhIIIOJIHeHa s HaCTOJJbHOM ucnonHeHHH H MO
>KeT OhITB' ucrrOJib30BaHa s pasnH'iHhIX Texnonoru11ecKHX onepaUHHX 
O'IHCTKH, npHMeHHeMbIX B MeXaHOCOOpo'iHOM npoH3BOACTBe, 

Ha puc. 3 noKasana cxeMa ycTaHOBKH Y3B<P-3. BaHHa ycTa
HOBKH COCTOHT H3 ceKUHH 5 c KHITHIUHM paCTBOPHTeJieM H YJibTpa-
3BYKOBOM ceKuuu 15. CeKUHH 5 HMeeT so1:isrny10 Terrnosyro pyt5aw~ 
KY 7' s.neKTPOHarpeBaTeJib 8 H .o:aT'!HK KOHTp0J1H TeMnepaTypb! 6. 
CeKUH:H 15 HMeeT na6op nbe3oKepaMrr'iecKn:x usny'iaTeJieil: 10 n: 
BO.UOOXJ18)!(J:(aeMYIO pyoamKy 11. YKa3aHHbie KOHCTPYKTHBHbie 8Jie
M9HTbl ananorn:'1HhI sneMeHTaM, rrpuMensreMhIM B ycTanosKe Y3B<P-2. 

Bnrwe CeKUHM pacnOJIOJKeH T8IIJ1000M8HHHK 3, a HaA HliM BOAH
HaH py6awKa 1. floTOK TenJIOOOM8HHl1Ka 3 qepes BOAOOTA9JIH
T9Jib 14 coe.o:n:HeH c ceKurreti 15. CucTeMa ¢11nbTpau1ru pacTsopu
TeJIH BKJ1IO'iaeT cpHJibTP 13 H nacoc 12. YcTaHOBKa CHaO)!(eHa pa3-
6pbI3f'HBaTeJ1eM 16 AJIH ono.rraCKHB8HHH AeTaneil: 'IHCTbIM paCTBO..: 
PHT8J19M, B Heit 11MelOTC9: ABT'il1KH KOHTp0J1H ypoBH>l napos 2 
KOHUeHTpaUHH KOMIIOHeHTOB B aseoTponnoil: CMecH 4 H AaT'lHK 
KOHTponH cTenenn: sarpsrsHeHHH pacTsop11Temr 9, T1rnosb1e Texno
JlOI'H'iecKue npouecchI, npuMeHHeMhie Ha ycTaHOBKax cepur.r Y38¢ 
JJ:aHbl B llpHJIO)!(eHHH 2, 

YcTaHOBKa AJIH O'iHCTKH .ueTane:tl: B repMe'l'H'iHO:tl: KaMepe co-
CTOHT ( puc. 8) 113 KaMepbI 7' 6aKa AJ1H OXJia}!{JleHHOro paC'I'BOpH
TeJif! 28, repMeTH'IHOM BBHHhl AJI5I paCTBOPHTemr 35 H napore
HepaTOpa 13, BhIITOJ1HeHHOI'O B BHJJ:e eMKOCTH )lJISI KHIUIII(Gf'O paCT
BOPHT8JISI, KaMepa 7 '!epes seHTHJib 6 coeJJ:HHeHa c Tennoo6MeH
HHKOM 29, KOTOpbIH qepe3 TpyoonpoBOA 36 COeAHHeH c 6aKOM 
28. KaMepa 7 11epes seHTHJJb 5 coemmena co scacbIBa10mHM na·r
py6KOM CTpyliHoro Hacoca 4, narHeTaromuli naTpyooK Koroporo 'ie
pes seHTHJib 3 coeAHHeH c HacocoM 1. BeHT1meM 3 perymrpyeTCH 
:Harrop paCTBOPHTeJ19:1 ITOA8BaeMOf'O HaCOCOM 1 H3 OaKa 28 B Ha
f'H9T810II(HM aaTpyooK CTpy:tl:HOf'O Hacoca 4. 8bIXOAHOr1 naTpyOOK 
ruapaaJin:'iecKoro nacoca 1 qepes seHTHJib 2 coe.o:uHeH c KaMep011: 
7, Oxna)!(AeHHe paCTBOpHT9JI9: B OaKe 28 ooecne'IHBaeTCH 3MeeBH
KOM 27, a KOHTpoJib ypoBHH paCTBOpHT8JI9: B HeM OOecIIe'iHBaeTCH 

yposneMepoM 26. 
B BaHH8 35 HMeeTCSI ITElperopOAKa 22, KOTOpag pasAeJIHeT saH

Hy Ha ABa OTCeKa 20 11 24. PaCTBOPHTeJ1b B OTCeKaX Harpesa-
8TCH c rroMOII(bIO 9JieKTp11qecK11x HarpesaTene:li 21 H 23. OrceK 
24 coe.o:n:neH c 6aKOM 28 qepes B8HTHJib 25. H c repMeTH'lHO:ii: 
KaMepo:li 7 qepe3 BeHTHJlb 34. TiaposaH 30Ha Hail OTCeKaMH 20 
H 24 coe.nunena qepes B8HTHJib 11 c HCT0'1HHKOM C)!(aTOf'O rasa, 
qepe3 seHTHJ1b 33 c K8Mepo:lt 7 H qepe3 seHTHJib 32 c BOAOOX-
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py3KH y pa3I'PY30''!HOI'O OKH8 3 (CM. pHc. 4) ycTaHOBJieHbl sa.x

B8Tbl 6 (CM, pHc. 11) c BbICT-ynaMH 5 BXOASilllHMH . B npope3b 

KacceThl 4. 
YcTaHOBKa Y30-2 pa6oTaeT cneJzyIOmHM o6pasoM (cM. pHc. 4). 

)leTaJIH, no,1:1Jie>KamHe O'lHCTKe, HaIIpHMep nnaTbI ne'laTHOI'O MOH

TaJKa c ocTaTKaMH nasmbHhIX cpmocoa, pasMemaroT Ha KacceTax H 

qepeG 38I'py30'J.HOe OKHO 4 IIOABIOT B KOpGHHhI 1, nonaell!eHHhie K 

uenHoMy KOJmeliepy 5. DpoliASI aepTHKaJihHhili oTceK 6 c aonoox

Jia>KAaeMbIMH GMeeBHKBMH 16, KacceThI c neTaJIHMH norpyJKaIOTCSl 

B pacTaopnTerib, KOTOpbIM sanonHeHa pa6011aH aaHHa oTceKa 1 O, 
B KOTOpoli npoH3BOAHTCH 3aMO'!Ka ,1:1eTaJieli, SaTeM ABYCTOpOHHSIH 

YJJbTpa3ByKOBaSI O'lHCTKa, a ,1:1anee o6pa6oTKa acTpe'!HhIM noToKOM 

OTpeI'eHepHpoaaHHOI'O paCTBOpHTeJ!Sl. 
DpH BblXOAe HS OTCElKa 10 Kaq::eTa noaopa'!HBaeTCSI Ha yI'OJ1 

10-2 o0 H npOH3BOAHTCSI O'lHCTKa o6phI3I'HBaHHeM neTaJieli c 

UOMOlllhlO cpopcyHOK 13 KOHAeHCj:ITOM paCTBOpHTeJIH, no.1:1aaaeMOI'O 

HS pereHepaTopa 17. DpH TaKoli o6pa6oTKe ,1:1eTaneli c 011HmaeMoli 

noaepxHOCTH MO/KHO yAaJIHTb CaMhl8 HeSHa'lHT8JibHhie OCT8TKH sa-

I'psl3H8HHli. 
3a apeMSI npoXO>KAeHHSl KacceThI B OTCeKe 14 B HBKJIOHHOM no-

JlOJKeHHH c ee noaepXHOCTH H c IIOBepxHOCTH O'!Hlll88Mbl.X .o;e'l:'aJieli 

paCTBOpHT8Jlb CTeKaeT B pa6oqy10 aaHHy OTCeKa 1 o, AeTaJIH npeJJ.

BapnTeJibHO no,1:1cyll!HBaIOTCH H cyXMMH IlOAXOAHT K pasrpySO'lHOMy 

OKHY 3. 3necb KacceTa c AeTaJ!SlMM no,1:1.xaaThIBaeTCH BhICTynaMM 

5 SaXBaTa 6 (CM, pMCo 11) H OCTaeTCH Ha HeM, a nycTaSI 

KOpsMHa 1 UOAXOAHT K sarpySO'lHOMY OKHY 4 (CM. pHC. 4) arpe

I'aTa H UMKJI O'lHCTKH noaTopsi:eTcH. 
TeXHOJIOI'll'leCKHli npouecc O'lHCTKH .o;eTaneli· a ycTaHoaKe 

Y30-2 aaToMaTM3Mpoaan, sa MCKJI1011enueM onepauMli sarpysKu, 

'!TO IIOSBOJIBeT BCTpOHTb ee B aBTOMaTH'l8CKY10 JIMHHIO. 
YJibTpasayKoaasr ycTaHOBKa YO<t>-2 (cM. pMc, 5) 06ecne11HBa

eT MeXaHH3allM10 sarpySKH H BblI'pySKij AeTaJieli B pa6o•rne KaMe-

pbl c noMOlllhlO IlH8BM0IlpHBO)J.a. 3Ta ycTaHOBKa co,1:1epxrnT TpH 

pa6011He aaHHhI: ynl:>TpasayKOBYIO c XOJIOAHbIM pacTaopHTeJieM, c 

KHnSilllHM paCTBOpHTeJieM H napoByro (Ha pHC, 5 noKaSaHa qaCTb 

yc;TaHOBKH - BaHHa c KHilSllllHM paCTBOpiiTeJieM). 

fa6apHTHhie pa3Mepbl pa60'lMX BaHH 300x300x300 MM. )lJig 
COS)J.8HHSI o6beMHOI'O yJihTpa3BYKOBOI'O UOJISI npeo6paSOBaTeJIHTHIIa 

DMC-6-2 2 BMOHTHpOBaHhl B AHO H 60KOBY10 CT8HKY BaHHhli HC

TO'lHHK nHTaHHSI - I'eHepaTop Y3f-2-4. 

B aToli ycTaHOBKe OAMH JIHeaMonpHBOA o6ecnet:rHBaeT pa6oTy 
MexaHHSMa sarpySKH1 HBCOCB O'lHCTKH paCTBOpHT8J!Sl H OTCOCa 

ero napoa, t:rTO nosaomteT cTa6MJIHSHpoaaTb pa6oTy UHeaMonpHBo

JJ.a H yJiy'llllHTh ycJIOBHSI pa6oThl. 
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Pa6ot:raH aaHHa 12 ycTaHOBKH CHa6>KeHa HaI'peaaTeJ1ffMH 11 

nnsr HarpeaaHHSI pacTaopMTensr AO TeMnepaTyphI KHIIeHHSI, Bbill!e 

BBHHbl c KHUSllllHM paCTBOPHTeJieM paCIIOJIOiKeH BO)J.OOXJiaJKJWeMbIM 

T8IlJI006MeHHHK 16 ,[{JI.H KOHA8HCaUHH napoB KHnmuero pacTBOpHTe

J!Sl. BaHHa 12 cHa6'KeHa IIOAbeMHHKOM 18 JJ.J!Sl sarpySKH H BbII'

pyGKH neTaJieli. DoJJ.beMHHK 18 HMeeT noncTaBKY AJIH KacceT 1 7. 
OH npHBO.llHTCH B ABH>Kemre nHeBMOUMJIHHnpOM 1. B ycTaHOBKe 

HMeeTCSI Hacoc 9 AJ!Sl pa60TbI CHCT8MbI <j:JHJihTparum paCTBOPHTe.rrn 

H B8HTHJIHUHOHHblM Hacoc 4 ,llJ!Sl OTCOCa ero na poa. illTOKH STMX ' 

HBCOCOB C08AHH8HbI t:repes Tpaaepcy 3 co ll!TOKOM 2 nHeBMO-

UHJIHHApa 1. BcacbIBaromHil: KJianaH 7 Hacoca 9 nocpeJJ.CTBOM 

Tpy6onpOBOAOB '!8pe3 cpMbTp 10 COO,llllii8H c B8HHOM 12 HWKe 

aepKaJia pacTaopHTensr. BhmycKHofi KJianaH 8 Hacoca 9 nocpeA-

CTBOM Tpy6onpoao)J.a 19 C08AMHeH c B8HHOM 12 Bblllle sepKaJia 

pa6011eli JKHAKOCTH. Yepes anycKHoli KJianaH 5 Hacoc 4 nocpeA-

CTBOM Tpy6onpoBOJ:Ja •rnpes BC8CblB810lllHM KOpo6 15 C08)J.MH8H c 

BaHHoli 12 Bblllle Tennoo6MeHHHKa 16, a 11epes BhIIIYCKHOli KJia

naH 6, XOJ10)J.MJ1hHHk 14 11 Tpy6onpoBOAbl - c BaHHOM 12 HWKe 

'l'8IlJI006MeHHHKa 16. 
Pa6oTa Ha ycTaHOBKe npo113BOAHTCH cnenYiow11M o6pa3oM, 

KacceThI 1 7 6 AeTaJIHMH, IIOAJie>KalllHMH O'!HCTKe, ycTaHaBJIH

BaIOT Ha IIOJJ.CTaBKY H c UOMOlllhlO IIOAb8MHHKa 18 paSM8lll810T B 

KHMllleM pacTaopHTene. Dpu KHIIeHHH pacTBOpHTeJIH JKHpOBbie 381"

psi:aHeHHSI c noaepxHOCTH AeTaJieli ynaJIHIOTCH, nocne 11ero Kacce

TbI 1 7 non'heMHHKOM 18 nepeHOCSITCH B napoayro SOHy, pacnono

>KeHHyIO HWKe T8IIJI006MeHHHKa 16. B 3TOM SOHe neTaJIH AOIIOJ1HH

T8JlbHO C!"1'.blB810TCH napaMU pacTBOpHTeJIH, 'lTO yny'lll!ae·r Ka'!eCT

BO HX O'lHCTKH. Docne OKOH'l8HHSI UMKJia O'lHCTKH K8CC8Tbl BhlHO

CHTCSI HS SOHbI nepOB H )J.eTaJIH BblI'pyJKaIOTCH. )lanee UHKJI O'lHCT

KH UOBTopaeTCH. B cnyt:rae Heo6XOAHMOCTH A8TaJIH UOABepraIOTCH 

ynhTpa3ByKoaoMy BOSAelicTBHIO AO o6pa6oTKH B KMmillleM paCTBo

pnTene. 

.Dpu sarpysKe KacceT c AeTaJIHMH B KHilHlllMM OpI'aHH'l8CKHli 

pacTaopHTeJib, npu nepeHoce KacceT B napoayro soHy H npH 

BblI'pyaKe neTaJiefi ll!TOK 2 npHBOAa 1 llOAb8MHHKa 18 nocpeA-

CTBOM Tpaaepcbl 3 nepeM8I.U£l8T ll!TOK Hacoca O'lHCTKH 9 H ll!TOK 

BeHTHJIHUHOHHOI'O Hacoca 4. 

DpH ABHJKeHHH ,lllTOKa Hacoca 9 BBepx qepes acacbrnaromHli 

KJianaH 7 H qmJlhTP 10 npOHCXO.llHT sacaCbIB8HHe paCTBOpHTeJ!Sl HS 

pa6ot:reli BBHHbl. Dpu STOM npOHCXOAHT O'lHCTKa pacTBOpHTeJ1H OT 

MexaHH'lecKHX t:raCTHU npH npoTeKaHHH ero -Y:epes «}lHJibTp 1 O. DpH 

o6paTHOM ABH>K8HHH ll!TOKa STOI'O Hacoca O'lHlll8HHblll paCTBOpHT8Jlb 

tiepes BhIIIYCKHOi!: KJianaH 8 H Tpy6onpoaon 19 o6paTHO nepeKa

'!UBaeTcH B pa6ot:ryro BaHHy 12. TaK KaK npH naWKeHHH BBepx Kac~ 
ceT 1 7 B llOJIOJK8HHe pasrpySKH 'l8CTh napOB SaXBaThIBaeTCSI no-
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aepXHOCTblO JJ,eTaneii, napbI paCTBOpHTerui: IlOJJ.HHMBJOTCSi BhWle 

Tennoo6MeHHHK8 16. Omr OTC8Cb!B8JOTCSI H8COCOM 4, KOTOpblll Ha

lfHHaeT pa6oTaTh npH nepeMeme1nrn KacceT a nonoiKeHHe pasrpys

KH JJ,eTaneii. IlpH ABUiKemrn UITOKa Hacoca 4 aaepx qepes aca

ChIBaJOIUHii KJ18ll8H 5 H .BC8CbIB8JOIUHH KOpo6 15 npoHCXOAHT aca

CblB8HHe napOB opraHIIlfeCKO!'O paCTBOpHTemi: B Hacoc 4. TipH 06-

paTHOM ABHiKeHHH ll!TOK8 napbl paCTBOpHTerui: qepes BbmycKHOii 

KnanaH 6 llOA8JOTCSI B XOJlOAHJlhHHK 14, r.ae OHH KOHAeHCHpyroTCSI 

H KOHAeHcaT CJlHBaeTC51 B pa6t>'Y:YJO BaHHy 12 qepes Tpy6onpoBOA 

13. 
HeAOCTaTKOM ynhTpasayKOBbIX ycTaHoaoK OTKpbrToro THna, 

HMeromHX BBHHbl c KHMW:HM paCTBOpHTeJieM, 51BJ15IeTC51 npopb!B 

napoa sa npenenbI ycTaHOBKH, 'ITO yxyAUiaeT ycnoarur 'l'py.aa H 

TeXHHKY 6esonacHOCTH AJ151 o6cnyiKHBaromero nepcoHana. llmi: 

npeAOTBpameHrnr SITOI'O YCT8HOBKH CHa6iK8lOT CHCTeMaMH BbITHiK

HOii BeHTHmlUHH. IlpH T8KOH KOHCTPYKUHH o6ecne-'!HB8IOTC51 HOp

M8JlhHbie ycnoarur Tpy.na, HO yaenlilfHB8IOTC51 noTepH paCTBOpHTerui:, 

TBK KBK BMecTe c B03AYXOM B aTMoc<Pepy BbI6paCbIB88TC5I 3Ha

lfHTeJlbHOe KOJllilfeCTBO napo~ pacTBOpHTeng, HMeIOlll.HXC51 B napo

B03AyUIHOii cMecu. Oco6eHHo aenHKH noTepH pacTaopHTerui: B 

/CT8HOBK8X c 6oJiblllHMli ra6apHTHbIMli pasMepaMH pa60lfHX B8HH; 

~'aK KaK yaenwrnaaeTCH sepKano HcnapeHli.H pacTBOpHTemi:. 

llJ151 ycTpaHeHrnr SITOI'O HeAOCT8TK8 B AByXKaMepHoii ynhTpa-

SBYKOBOii ycTaHOBKe YO<P-1 (puc. 9 H 12) BeHTHfil!UliOHHa.H CHO

TeMa BblllOJlHeHa 3aMKHyToii: H CHa6iKeHa XOJIOAMJihHOH KaMepoii c 

BOAOOTAeJll!TeneM. fa6apHTHble pa3Mepbl pa6olfHX KaMep lOOOx 

800xl 000 MM, HCTOlfHHK KOJie6aHHii - npeo6pa30BaTeJll! Tl!na 

I1MC-38A. 

B o6meM Kopnyce ycTaHoaneHbI pa6oqa.H aaHHa 2 0 AJlH KHil.H

mero pacTBopHTe.rur H ynhTpasayKOBaH aaHHa 18, pas.aeneHHbie 

MeiKAY co6oii neperopo.nKoii 21 c BOSAyUIHOii no.nymKoii. BaHHa 
20 CHa6iKeHa Ha!'peBaTeneM 19, a YJlhTpa3BYKOBa.H B8HH8 18 ._ 

ynI:>Tpa3ByKOBbIM uanylfaTeneM 1 7 li sMeeaHKoM 31 AJ151 oxnaiK-
.neHrur paCTBOpHTeng. . 

YcTpolicTBO AJIH KOHAeHcauuu napoa Kl!Mlll.ero pacTBopuTeJ151 

BblllOJlHeHO B BHAe BOAOOXJ18iKA8eMO!'O Tennoo6MeHHMK8 22. 

C6opHHK KOHAeHC8Ta 27 coemrneH c XOJIOAHJlbHOii KaMepoli 6 c 

IlOMO!UhIO Tpy6onpOBOA8 2 6. 
B aepXHeii qacTM o6mero Kopnyca Ha ero npoTHBononoiKHbIX 

CTeHK8X pacnonoiKeHbI OTC8CblB8IOIUMH 3 M H8:r'HeTaIOIUMH 2 KOJI

neKTOpbl CMCTeMbl B03AyUIHO:il: 38BeCbI, K KOTOpblM no.acoe.nHHeHbl 

Ma!'MCTpaJlh OTCOCa 4 B03Ayxa c napaMH paCTBOpMTeJl.H H MarM

CTpanh IlOA8lfH aoo.nyxa 1. MarMCTpaJlh OTCOCa 4 coe.nMHeHa c 

XOJlOAHJlhHOii KaMepoli 6, a Ma!'HCTpanh no.aalfM B03Ayxa - c BOG-
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JJ.YWHblM paAM8TOpoM, BXOAHll!JfM B KOMllJleKT XOJlOAHnbHMKa 14. 

TipMHyAMTeJlbHa.H UMpKyJlHUHH B03Ayxa li CMecu napoB paCTBOpHTe

JlH c B03AYXOM ocymecTBJ15IeTC5! nocpeACTBOM BblT5l:lKHOI'O BeHTM-
JlHTOpa 13, . 

XonOAMJlhHruI KaMepa 6 cHa6*eHa BHyTpeHHHM aMeeBMKOM 9, 
coe.a1meHHb1rv; HarHeTaTenI:>HbIM Tpyt:ionpoaoJJ.ow c KoMnpeccopoM 

XOJlOJJ.l!JlhHMKa 14, a 3MeeBMK 5 c IlOMOlllbIO Tpy6onpoao.na 2 3 

t.repea aeHTWrb 24 no.acoe.aMHeH K Tennoo6MeHHHKy 22 M qepes 

BeHTMJlb 25 K 3MeeBMKY 31 B8HHbl 18. 3MeeBHK 31 M Tenno

o6MeHHHK 22 coeJJ.HHeHbI c 6aKOM 16, KOTOpbr:H qepe3 UHpKyn.H-

1moHHLI!'! Hacoc 15 H Tpy6onpoBOJJ. llOAKJIIOlfeH KO BXOJJ.Y 3MeeBMKa 

5. 
If 

1 z J 

PHc. 12. CxeMa BOAOOTAeJIHTe1rn-xo11owmhHHKa ycTaHOBKH YO<I>-1 

EaK 16 sanonH5leTCH no Tpy6onpoao.ny c BeHTWieM 30 HS ao

.nonpoaoJJ,Ho:H ceTM. BHyTpH xonoAMhHoli KaMepbI 6 pacnono*eHbI 

nnaCTMHbI 7, npHKpenneHHbie B lll8XMaTHOM nOpHAKe K 3MeeBMKY 

9, H B8pTHKaJlbH8H neperopOAK8 8, MMeIO:masi: OTBepcTrnr B Bepx

Heii u HIDKHeii '!BCTSIX. BHyTpelIHHe cTeHKM xonoi::tMJihHOY.: KBMepbI 6 

nnaCTHHbI 7 H BepTMK8JlbH851 neperopOAKa 8 o6pa3yIOT na6'apHHT 

JJ.Jlst npoxom.Aemm aacacbrnaeMoli cMecu aosayxa c napaMM pacT

aopMTenH, 

HaA BXOJJ.HbIMM OTBepCTMHMH M8I'HCTpanH 4 B XOJlOAHnbHOH Ka

Mepe 6 3aKpenneaa oTpaiKaTeJlbHa.H nnacTMHa 32. B HliiKHe:H qac

Tli KaMepbI 6 pacnono*eH aoJJ.OOTJJ.emi:TenI:> 10. 06esaoiKeHHbIH 

KOHJJ.eBC8T paCTBOpHTeJlH CJlMB8eTC51 H3 BOJJ.OOTJJ.eJlBTeJl.H 10 B ynb-

Tpa3BYKOBYIO B8liHY 18 no Tpy6onpOBOJJ.Y 12, a OTJJ.eJlHBIIIa.HC51 

BOA8 - qepes M30I'HYThill Tpy6onpOBOA 2 9 B K8H8JlM3aUMIO. 

31 



YoTaHOBKH AJIB oqaCTKH AeTaneli 

BO cj:JpeoHOBbIX KOMil03HUHBX 

llmI OtJ:l1CTKl1 AeTanefi 11 113Ll8Jil1H BO -¢peoHOBbIX KOMil0311UHBX 

pa3pa6oTaHa cepm:1 ycTaHOBOK Tl1IW Y3B<P c OTKpbITbIM 3epKanoM 

paCTBOPl1TeJ1B B pa6otJ:eH B8HHe, a T8K}!(e ycTaHOBKa AJIB OtJ:HCTKl1 

B repMeTfftJ:HOM KaMepe ( T80Jl, 4). 

I1p11Hu11nHaJ1bHa5I cxeMa ycTaHOBKl1 Y3B<P-1 

YcTaHOBKa BKJ110tJ:aeT ceKu1111 c Kmrnm11M 

yJibTpa3ayKoay10 1 11 napoByIO 2. 

noKa3aHa Ha pac. 1. 

paCTBOPHTeJieM 8, 

CeKu1111 cHao}!(eHbI 9neKTpoHarpeaaTeJ1£Ml1 3 c perynapyeMo:H 

MOlllHOCTbIO 11 Ka}!(Jla£ 113 H11x MO}!(eT ObITb coemrneHa c HacocoM 5 

11 cp11JibTpoM 4. CeKHl1£ 1 11MeeT ynbTpa3ByKoaoii: MarH11TO

CTPl1KHl10HHbIM npeo6pa3oaaTeJib 6 11 oxna}!(aaeMYIO BOLl£Hy10 PY-:-

6alllKY 7. l{TOObl 11308}!(aTb IlOTepb paCTBOPl1T8JI5I, npeaycMOTpeH 

BOJlOOXJI8}!(Ll88Mhiil: T8IlJIOOOM8HHl1K 9, Ha KOTOpOM KOHJl8HCl1pyIOTC5I 

napbI, 06pa3y10mHec£ npa KH118Hl1H paCTBOPHTeJ1£, HH}!(e ycTpoil:CTBa 

9 paC110J10}!(8H JlOTOK JlJI5I c6opa KOHJl8HC8Ta. Co6upa10mHil:C5I Ha 

HeM KOHJleHCaT MO}!(eT CTeKaTb B ceKuHIO 1, 2 HJIH 8. 
TiapbI paCTBOPHT8J15I T>i}!(8Jiee B03Jlyxa, 1109TOMY OHH He npom1-

KaIOT Bblllle T8IIJIOOOM8HHl1Ka. 0JlHaKo H83HaLJ:HT8JibHa5I ux LJ:aCTb 

3a CL£8T LlHC!xPY3HH M0)K8T BbIHTH 3a npeJl8JibI yCTaHOBKH. l{ro6b!. 

lI308}!(aTb 9TOro, B aepxHeii: qacTH ycTaHOBKH npeJlyCMOTpeHa CH

CTeMa BblT5I}!(HOH BHYTP8HHei1 B8HTlIJI5IUHlI, pa6oTaIOJl(a5I OT CTpy:H

HOr'O Hacoca 11. 

3acacbrnaeMhie qepe3 OTaepcTH5I 12 napbI pa6oqe:H CMecH CMe

lllHBaIOTCI'! B Kopnyce 9TOro Hacoca c XOJIOJlHbIM paCTBOPHTeJieM, 

KOHJl8HCHpyIOTC5I H KOHJl8HCaT ITOCTynaeT B C8KUHIO 1. Hacoc 5 

o6ecnequ:aaeT pa6oTy CTpyil:Horo Hacoca 11, npu: 9TOM npou:c

XOJlHT HerrpepbIBHa5I OtJ:HCTKa paCTBOPHT8JI5I OT MexaHHLJ:eCKHX 3a

rpg3H8HHH B cPHJibTpe 4. 

· Tio KOHTYPY BaHHbI npoxOAHT BOJl£Ha£ py6all1Ka 10, CJiy}!(aIUa£ 

JlJI£ oxJia}!(Jl8HH£ ee 6opra. PacTaopu:TeJib B aaHHe 1 oxJia}!(

AaeTCH BOAHHOH py6allJKOH 7. B BaHHe HM88TC5I 3arpy30L£HOe npu:

cnoco6JieHHe, 06ec11equ:aa10mee nepeHoc AeTane:H H3 ceKun:u: B ceK

IIHIO, Jl8TL£11KH KOHTp0JlH ypoBH5I rrapoa, KOHU8HTpauu:11 pa6oqefi CMe-

CH 11 CTeIIeHH ee 3arpH3H8HH5I, He IIOKa3aHHbie Ha cxeMe. 

Pa6oTa Ha ycTaHOBKe npoH3BOJlHTCH CJieAyIOlllHM o6pa30M, 3a

rpy3oqHoe rrprrcrroco6JieHHe c pa3M8lll8HHbIMH Ha H8M Ll8T8JI5IMII IIO

rpy}!(a8TC5i B C8KUIIIO 8 c Kl1115illll1M paCTBOPIIT8J18M. 3aTeM JleTa

JIH nepPWJCS1TC5i B YJibTpa3BYKOBYIO BaHHy 1 c XOJIOAHbIM paCTBO

pHTeJieM II B rrapoay10 C8KUH:l0 2, B KOTOpoii: tipo11CXOAIIT HX o•m

CTKa B rrapax paCTBOPH:T8JIH, 
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,!zylllHbIM paJJ.H8TOpoM, BXO,llHllll:iM B KOMilJ18KT XOJIOAWibHHKa 14, 

DpHHyAHT8JibH85! uHpKyn£UIDI BOSJJ.yxa 11 cMecu napoa pacTBOpHTe

JISI c BOOJJ.yXOM ocymecTBJ1fl8TCSI nocpeACTBOM BblT5I):KHOI"O BeHTH

JISITOpa 13. 

XonOJJ.WibHfill KaMepa 6 cna6*eHa BHyTpeHHHM 3MeeaHKoM 9, 
coemmeHHbUv~ HarHeTaTeJibHbIM Tpyoonpoaonol\l c KoMnpeccopoM 

XOJIOAHJibHHKa 14, a GMeeB HK 5 c 110MOI.1U:>l0 Tpy6onpOBOAa 2 3 

t.repeG B8HTllnb 24 IlOAC08JUiH8H K Tennoo6MeHHHKy 22 H qepes 

BeHTWib 25 K 3M88BHKY 31 BaHHbI 18. 3MeeBHK 31 l:i T811JIO

o6MeHHll.K 2 2 coemrneHbI c 6aKoM 16, KOTOpbIH i:re pes IIHPKYJI£

IIMOHH:...1:! aacoc 15 H Tpy6onpOBOA 110AKJIJO'LJ:8H KO BXOAY 3M88Bl1Ka 

5. 
If 

1 z 3 

PHc. 12. CxeMa BOAOOT1J.eJIHTem1-xono1:1m1hHH1<a ycTaHOBKH YO«l>-1 

EaK 16 Gal10JIH5IeTcH no Tpy6onpoaony c aeHTWieM 30 HS ao

JJ.onpoaoJJ.Hoii: ceTH. BHyTpu xonoAMJihHOM KaMepbI 6 . pacno,no):KeHbI 

nnacT'IIHbl 7, npHKpenneHHbie B Jll8XMaTHOM 110pHAKe K 3M88BMKY 

9, M B8pTHK8JibH8H neperopOJJ.Ka 8, 11M8101Ufil.! OTBepcTIDI B aepx

He:H II HIDKHeii: qacT.ax. BHyTpelIHHe cTeHKH xonoJJ.WibHOH KaMepbI 6 

nnacTIDibI 7 M aepTHKaJibHa£ neperopOAKa 8 06pasy10T na6HpHHT 

AJISI npOXo:tKAeHIDI GacaCbIBaeMOH CM8CH B03JJ.yxa c rrapaMl1 pacT

BOpHTeJISI. 

Han BXOJJ.HbIMl:i OTBepCTHHMM Mal"HCTpaJIH 4 B XOJIO)J.l:iJibHOii: Ka

Mepe 6 GaKpenneHa oTpa):KaTeJibHa£ nnacTHHa 32. B HH}!(Heii: qac

TB KaMe pbl 6 paC110JIO):K8H BO)J.OOTJJ.8JIHT8Jib 1 o. 06e3B0}!(8HHbIH 

KOHJJ.eHCaT paCTBOpHTeJIH CJIHBaeTCSI us BOJJ.OOTA8JIMTeJIH 10 B YJib-

Tpa3BYKOBY10 BaHHy 18 no Tpy6orrpOBOAY 12, a OTJJ.8JIHBlll8HCH 

BOJJ.a - qepes U30I'HyTbIH Tpy6onpOBOA 2 9 B K8H8JIH3aUHJO. 
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K HIDKHeli 'iaCTH KaMepbI 6 nop;coe.o.MHeH CJJHBHO:A Tpy6onpoao.a 

c aeHTWieM 2 8. Bop;ooTnenHTeJlh ( puc. 12) HMeeT OTCeKH 1 H 

3 KOTOpbie B HH)KHeli 'iaCTH coenMHeHbl Me)K,D.y co6o:H 'iepes 

OTBepcTHe 2 B neperopOAKe 4. 
YcTaHOBKa pa6oTaeT cne.o.y10mHM o6pasoM. l1s .Bo.o.onpOBOAHOli 

ceTH qepes BeHTWih 30 sanomrn10T Bop;o:H 6aK 16. Oxna)K.o.aroll(8ZI 

BO,D.a nonaeTC.H B 3MeeBHK 31 OXJla:lKAeH'lli'I paCTBOpHTeJl.H B YJlhT

paGByKOBOH B8HHe 18 H B Tennoo6MeHHHK 2 2 ycTaHOBKH nyTeM 

BKJIIO"leHHH UHpKyJl.HUHOHHOI'O Hacoca 15. 
Tipe.D.OTBpameHHe npopbIBa napOB paCTBOpHTeJI.H (HanpHMep, ¢pe-

OHa -113) npH sanpaBKe H pa6oTe ycTaHOBKH AOCTHraeTC.H sa 

C"!eT BKJllO"!eHH.H arperaTOB CHCTeMbl B03AYillHOH GaBeCbI: XOJIO-

J:(HJlhHHKa 14 H BbIT.H)KHOI'O BeHTHJl.HTOpa 13. Tiocne ,lJ.OCTWKeHH.H 

sanaHHOH TeMnepaTypbI UHpKynHpyromero no MaI'HCTpaJIH ' OTCOCa 

4 H IlOA8"!H 1 B03,D.yxa B YlihTpasByKOBYlO B8HHy 18 38JIHB8lOT 

paCTBOpHTeJlh AO nepeJIHBa ero qepes neperopOAKY B BaHHy 20. 
Tiocne 38IlOJ1HeHH.H B8HHbl 2 0 AO ypOBH.H, paBHOI'O _, 114 ypOBH.H 

B8HHbl 18, BKJIIO"i8IOT HarpeBa:TeJIH 19 H JlOBO,IJ,HT paCTBOpHT6Jlh 

AO TeMnepaTypbl KHneHH.H. 

TiapbI paCTBOpHTeJl.H sanOJIH.HIOT npocTpaHCTBO H8/J, B8HH8MH 18 
H 2 0 AO ypOBH.H Tennoo6MeHHHKa 2 2, B KOTOpoM OHH KOHAeHCH

PYIOTC.H. TipH STOM Ha Tennoo6MeHHHKe 22 KOHll6HCHpyIOTC.H napbl 

BOllhI HG oKpy)Karomero BOGAyxa. KoHAeHcaT pacTaopHTeJI.H cTe

KaeT B c6opHHK KOHAeHCaTa 2 7 H no Tpy6onpOB01lY 2 6 nocTyna

eT B XOJIOllWlhHYIO KaMepy 6, npeTJ.BapHTeJihHO sanOJIHeHHYIO JlO 

ypoBH.H CJIHBHoro Tpy6onpoaoAa 12 o6esao)KeHHhIM ¢peoHoM. 

Tio Me pe nocTynneH'lli'I KOHAeHCaTa B OTCeK 1 ( pHc. 12 } BOllO

OTAeJI HTeJI.H XOJlO/J.HJlhHOH KaMepbl 6 ( pHc. 9} BOJla HS paCTBOpH

TeJI.H BCilJlhIBaeT Ha noaepXHOCTb Sa C"!eT paSHOCTH YAeJihHhIX ae

COB paCTBOpHTeJI.H H BOJlhl (yneJibHhIH Bee ¢peoHa - 113 B 1,67 
pas 6onhille ynenbHoro aeca BOJJ.hr} H CJIHBaeTc.H qepes Tpy6onpo

BOJJ. 2 9 B K8H8J1H3aUHIO. 06eSBO)KeHHbIH KOHJJ.eHcaT paCTBOpHTeJI.H 

qepes OTBepcTHe 2 (pHc. 12) nocTynaeT B OTCeK 3, SaTeM 

no Tpy6onpoao.oy 12 ( plic. 9) - B YJlhTpa3ByKOBYIO BaHHy 18. 
PasMepbI HGOI'HyToro Tpy6onpoaoAa 2 9 (BhICOTa cTon6a )KHTJ.

KOCTH B Heli} BhI6paHhI TaKHMH, 'iT06hI npeJJ.OTBpaTHTh IlO/J.COC BO

s.oyxa qepes Hee npH p83psl)KeHHH B KaMepe 6, COSJJ.aBaeMOM BeH

TWISTOpOM 13. 
TipH HenpepbIBHOM nocTynneHHH KOHAeHca1-a paCTBOPHTeJl.H B 

B8HHy 18 o6ecneqHaaeTC.H nocTO.HHHhIH nepeJIHB sarpsrsHeHHOI'O 

paCTBOpHTeJI.H B B8HHy 2 0. 
4aCTh napoB paCTBOpHTeJI.H, npOHHK8IOIUHX 3a C'ieT alf¢¢ySHH 

BbIIlle Tennoo6MeHHHKa 22, OTC8Ch!BaeTC.H qepe3 KOJIJieKTOp 3 H 

no M8I'HCTpaJIH 4 nonaJJ.aeT B HH)KHIOIO "!8CTh KaMepbI 6. 
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Ilo xapaKTepy TeXHonorHqecKoro 

npouecca ycTaHOBKH AJIB ynhTpaaay

Koao:H O'IHCTKH 6b1Ba10T nepHOAH'leCKO

ro (pHc. 1 H 2) H HenpepbIBHoro 

Aeii:cTB H.H ( pHc. 4). B ycTaHOBKaX 

nepHOAH'leCKoro AeHCTBH.H npOHSBO

A5IT O'IHCTKY OTAeJlhHbIX AeTaJieii: HnH 

napTHii:. B ycTaHOBKaX HenpepbIBHoro 

AeHCTBH.H TeXHOJIOrH'leCKHH npouecc 

npoBOAHTC5I HenpepbIBHO, KaK npaBHno, 

c IlOMOl.U,hlO KOHBeii:epHoii: JleHTbI. Ilo

CJleAHHe ycTaHOBKH cnO:iKHee, HO 

3H8'lHTeJlhHO npOHSBOAHTeJlhHee yc

TaHOBOK nepHOAH'leCKoro A0HCTBH5l H 

HCnOJlh3YlOTC5I AJlSI o6pa60TKH A0Taneli 

KpynRocepHii:Horo npoHSBOACTaa. 

EesonacHOCTh O'IHCTKH o6ecnetiH

aaeTcSI BeHTlmSIUHOHHbIMH ycTp0:1i:CT

B8MH. B psIAe ycTaHOBOK OTKpbIToro 

THna npeAyCMaTpHBaeTCSI OTCOC npo

pB8BUIHXCSI BbIUie XOJlOAHJlhHHKa na

pOB paCTBOpHTeJIB c nocneAYIOIIIHM 

Bbr6pocoM B aTMoapepy (pHc. 4 ). B 

T8KHX ycTaHOBKaX H86JIIOA810TCSI no

Te pH paCTBOpHTeJIB H npOHCXOAHT aa

I'psISH0HHe aTMoapepbr. IloaTOMY npe-

AllO'lTHTeJlhHee aaMKHyTaSI CHCTeMa 
Puc. 7. KoHcTpyKu,1rn yJILTPa3ByKosoro BeHTHJIBUHH ( pHc. 1 H 9). 
Y3Jia O'IHCTKH MaHOMeTpH'!eCKHX 

AaT'IHKoB 

Ilo cnoco6y Harpeaa paCTBOPHTeJISI paanntiaIOT ycTaHOBKH c 

nepenatie:ll: Tenna KOHT"8KTHbIM M0TOAOM, 'lepea CT0HKY H npoMe

iKYTO'lHYIO cpeny. IlpH KOHTaKTHOM cnoco6e HarpeaaTeJibHhie ane
MeHTbI pa3MeIIIaIOT B B8HHe c paCTBOPHTeJieM JlHOO 38KpenJISIIOT HS 

CTeHKe B8HHbl c Hapy:iKHo:ll: CTOpoHbI (CM. PHC, 1). 06a 9TH M0TO

na RM0IOT H0AOCT8TKH, 38KJ!IO'laIOIIIH0CSI B TOM, 'ITO B03MO)K0H 

M0C-:i:'Hbr:ll: neperpea paCTBOPHTeJISI, IloaroMy cnoco6 nepeAa'!H Ten-

rra qepea npoMe)KyTO'IHYIO cpeAy, HarpeaaeMyIO IlOCTOpoHHHM HC-

TO'IHHKOM. Tenrra, HaH6orree npennotITHTeneH (cM. pnc. 2). 

Ii 

'! 

<:. 
'!.. 
:.0 .... 

0TpaiKaT0JlhH8SI nnaCTHHa 32 HanpaBJIBeT noTOK CMeCH napoB 

paCTBOpHTeJIB H B03Ayxa Ha noaepXHOCTh iKHAKOro paCTBOpHTeJIB, 

'ITO cnoco6cTayeT yAaJieHHIO MexaHH'leCKHX, nbmeabIX tia.CTHU Ma 

noToKa. 3To npoMcXOAHT BBHAY Toro, 'ITO MexaHMeCKHe tiacTHUbr 

Sa C'leT HHepUHOHHbIX CHn npOAOJiiK8lOT ABHraThCSI npsIMOJIHHeii:HO 

H nonaA8lOT B paCTBOpHTeJih, 3aTeM OCaiKA8lOTCSI Ha KOHH'leCKOe 

AHO KaMepbI 6 H nepHOAH'l0CKH yAaJIBIOTCSI npH OTKpbIB8.HHH B0HTHJ1SI 
28. 

BHyTpH OTpaiKaTeJlhHOH nnacTHHbI 32 HMeeTCSI BOAOOXJ18iKAae

Mbii!: 3M00BHK, U03BOJIBIOIIIHH npeABapHTeJlhHO 0XJia)KA8Th nocTy

llalOIIIYlO napOB03AYI!IHYIO CM0Ch H KOHAeHCHpOB8Th napbI paCTBOpH

TeJIB, KOTOpbie CTeKalOT (cM. pHc. 12) no MaCTHHe 32 B 

OTCeK 1, a aaTeM B OTCeK 3 qepea OTBepcTHe 2. 

IloTOK CMeCH napoB paCTBOpHT0JlSI H B03Ayxa npOXOAHT 'lepea 

oxnam.AaeMhre nnacTHHbI 7, o6paayroiqMe na6MpHHT, H nocTeneHHO 

oxnam.J:(aeTCSI AO 1-50C 3a C'l0T UHpKyJIBUHH XJiaAoareHTa B 3Me-

0BHKe 9. 06paay10IIIHHCSI KOHAeHCaT paCTBOpHT0JlSI CTeKaeT B 

HH)l(.HlOlO 'I8CTh KaMepbl 6 H, npoiiA£( qepea BOAOOTAeJIHTeJlh 1 O, 
nocTynaeT no Tpy6onpoBOAY 12 B YJlhTpaSByKOBYlO BaHHy 18. 

y CTaHOBKa AJISI o6ecnetieHH5l 6eaonaCHOH H 9KOHOMHOH pa,60TbI 

HMeeT 8BTOHOMHyro CHCTeMy OXJia:lKAeHH5l BOAbl B 3MeeBHKe 31 H 

Tennoo6MeHHHKe 2 2. BoAa H3 6aKa HacocoM 15 noAaeTcSI B 

3MeeBHK 5, I'Ae OTAaeT Tenno H BHOBh Il\)CTynaeT B 3MeeBHK 31 

H Tennoo6MeHHHK 22. TeMnepaTypy pacTBOpHTeJIB B BaHHe 18 

perymrpy10T nyTeM HaMeHeHHSI pacxo.na BOAhI, no.aaaaeMoil: B aMee

BHK 31, BeHTHneM 25. JaKHM )K0 o6pa30M perynHpyeTCSI TeMne

paTypa BOAbI B Tennoo6MeHHHKe 22 c nOMOl.U,hlO BeHTHnSI 24. 

Ha ycTaHOBKe YO<P-1 O'IHCTKy AeTaneii: npoM3BOA£tT no cneAy

IOIIIeii: cxeMe: 

aarpy3Ka AeTaJieii: B KOHTeii:HepbI HJIH KpenneHHe Ha TeXHOJIOrH

'leCKHX noABecax; 

aarpy3Ka KOHTeii:HepoB HJIH llOABeCOK c AeTaJISIMH B YJihTpa3BY

KOBYlO BaHHy c XOJlOAHbIM paCTBOpHTeJleM; 

YJlhTp83BYKOB8SI O'lHCTKa AeTaJleii: OT aarpSI3Hemrii:; 

nepeHOC KOHTeHHepoB c XOJlOAHbIMH AeTaJIBMH B napoByro 30Hy 

HaA BaHHOii: c KHUSIIIIHM paCTBOpHTeJieM; 

KOHAeHcaUH5l napoB Ha XOJlOAHbIX AeTaJIBX H OOMbIB8HHe HX no-

TOKOM AHCTHJ1J1SIT8i 

HarpeB AeTaneii: napaMH H nocTeneHH8SI cymKa; 

Bbirpy3Ka KOHTeiiHepoB H3 ycTaHOBKH; 

KOHTpOJih Ka'leCTBa O'IHCTKH AeTaneli. 

0AHHM H3 nepcneKTHBHbIX MeTOAOB O'IHCTKH B opraHH'leCKHX 

paCTBOpHTeJIBX SIBJIBeTCSI KOHTaKTHbIH MeTOA O'IHCTKH, npH KOTO-

16 33 



P' M ynJ::>TpaSByKoBhie Kone6amm cos,o.aroTcs B ,o.eTamr B pesyn:r:.

TaTe aKyCTH'ieCKoro KOHTaKTa Mem.o.y npeo6pa30BaTeJleM H .o.e

T8JlbIO. Hau6onee 9¢clieKTHBHa O'iHCTKa KOHTaK'I'HbIM MeTo,o.oM TOH

KOCTeHHhIX us.o.emi:H:, HanpHMep, Tpy6onpoBo.o.a. npu STOM )KenaTe

J1l:>Ho, 'iT06bI IlJlOID.8.Ab KOHT8KTa Me)K.o.y npeo6pa.30BaTeJieM H JJ.e

T8Jlbl0 6bma MHHHMaJlbHa, a MOIOII.lylO )KHJJ.KOCTb HenpepbIBHO 

npOKa'iHB8Tb HJIH IlO]J.8.BaTb Ha O'!Hl!J,8.eMyro noaepXHOCTb TOHKHM 

CJIOeM. OtiHCTKa B TOHKOM CJioe )KHJJ.KOCTH npu O]J.HOB peMeHHOM 

H8J10:tK0HHH Ha Hero YJ1bTpasayKOBbIX KOJie6aHUH Il03BOJIHeT o6pa

.30BaTh Ha HeM pa3BHTYIO KaBHTaUHIO, KOTOpaH HapywaeT cnnom

HOCTh nneHKH :>!n!poBblX sarpH3HeHHH Ha O'iHIUaeMOH noaepXHOCTH 

JJ.eTanu. 

ilJIH O'lHCTKH Tpy6onpOBO]J.OB JJ.liaMeTpOM 4-30 MM KOHT8KTHbIM 

MeTOJJ.OM rrpHMeRHroT pyqHoe ynhTpasayKoBoe ycTpoll:CTBO PYOT-1 

(CM. pHC. 6 ). 
YcTpolicTBO PYOT-1 cocTOHT us MarHHTOCTpHKUHOHHoro cTep

:tKHeaoro rrpeo6pasoaaTeJIH 4 nma nMC-00-00 ( qacToTa 2 2 
Kfll) c HHCTpyMeHTOM 5, KOTOpbie COe]J.Hl:IeHhI c nonyBOJIHOBO:ti: 

onopoli 6 Tpy6'laToli cKo6oll: 8. Kopnyc npeo6pasoaaTeJIH 4 

lllapHHpHO COe}lHHeH CO lllTOKOM 3 nHeBMOilpIDKHMa 2. nocpeJJ.

CTBOM pyqKH 1 ocyIUeCTBJIHeTCH noJJ.aqa C)l{aToro B03JJ.yxa B 

B03JJ.yxopacnpeJJ.eJIHTeJib 1 O. 
3JieKTpli'leeKoe IlliT8HHe npeo6pa30BaTeJIH OT yJihTpasayKOBOro 

reHepaTopa Y3f-3-0,4 BKJiroqaroT H BhIK.JI;ro'!aroT TyM6nepoM 7. 
OtiHC'l'Ka Tpy6onpoBOJJ.OB ocymecTBJIH8TC.Q cne.o.yIOIUHM o6pasoM. 

O•rnm.aeMhIH yqacTOK BCTaBJIHIOT B nas Me:tKJJ.Y HHCTpyMeHTOM 5 H 

noJiyBOJIHOBOil: onopoil: 6. DpH noaopoTe py~1Ku 1 B03JJ.yx "tJ.epes 

B03JJ.yxopacnpeJJ.eJIH'f8Jlh no.o.aeTCSI B HIDKHIOIO KaMepy nlieBMOUpH

:tKHMa 2. Ycmme OT nopwRH nHeaMonpH)l{HMa qepes lllTOK 3 nepe

JJ.aeTcR onopHoli USITe npeo6pasoaaTenH, 'ITO nosaoJ15IeT ocymecT

BMTh IlJlOTHbIH KOHTaKT HHCTpyMeHTa c o6pa6aThIBaeMhIM yqacTKOM 

Tpy6h1. TyM6nepoM 7, pacnono)l{eHHhIM Ha py'lKe CK06b1, BKmoqa

IOTCH ynhTpa3BYKOBhie KOJ1e6aHUfl H npOMCXOAMT o6pa6oTKa yqacT

Ka Tpy6bI. 

no OKOH'laHHH O'llICTKH o6paTHbIM rIOBOpOTOM pyqKH 1 BOOA.VX 

noJJ.aeTCSI B BepXHIOIO KaMepy nHeBMonpIDKHMa, Tpy6a OCB060)1{,0.8-

eTC5I H ycTpolicTBO PYOT-1 nepeHOCHTCH Ha HOBhiii yqacTOK 

O'tJ.HCTKH. EnaroJJ.apH TaKo~ MaHeapeHHOCTH ynhTpasayKoaoro yo

TpolicTaa MO)l{HO o6pa6aThIB8Th Tpy6onpOBO.QhI mo6oii AJlHHhl • H 

KOHqrn:rypallHH. 

Ha pHc. 7 H 13 noKasana cxeMa yJ1hTpa3ByKoaoli ycTaHOBKH 

JJ.nSI o6e3)1{HpMBa.HHSI IlOJlOC'l'eii MaHOMeTpli'leCKHX A8T'lHKOB, T.e. 

Tpy6'iaTbIX H3.QeJIHH saKpblThIX c OAHOro KO.Hua. 
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npH o6pa6oTKe CHJ1bHO sarp51:sHe

HHhlX ]J.eTaJieil: Tpe6yeT.CSI HeCKOnhKO 

ummoa O'lHCTKH. B TaKHX cny11Mx 

o6bI'lHO MCilOnh3yIOT MHoroKaMepHbie 

ynhTpasayKOBhre ycTaHOBKH pa3JIH1i-

HOH KOHCT PYKUHH. B Hll.X Ha pSIAY c 

yJihTpa.sayKOBOH O'iMCTKOii npeJ::(yCMO- 6 

TpeHbl KaMepbr, B KOTOpbIX npoH3BO

JJ.HTC.H O'i11CTKa B KHilHIU8M paCTBOpH

TeJ'le H 06 pa6oTKa na poM ( cM. puc. 1 ) • 

IlpH 3TOM napoaaSI KaMepa cny)l{HT OA-

HOB peMeHHO rpSI380TCTOil:HMKOM. 

no KOHC'l'pyKUHH YJibTpa3BYKOBh18 5 / 
ycTaHOBKH AAA O'lMCTKH B ¢peOHaX 

IlOApa3AeJ15IIOT Ha OTKph!Tble H 3aKpbl

Tbie. 

0TKpbIThie ycTaHOBKH B pa6oqeM 

Il0Jl0)1{8HHH OTKpblTbI caepxy AJIH 

sarpySKH H Bhirpy3KH AeTaneii, a 

TaK)Ke AJISI nepeHoca ux B oqepeA

Hhie pa6o'!He KaMephr cornacno Tex

HOJiorH"tJ.ecKoMy npoueccy (cM. pnc. 

1 H 2 ). TaKue ycTaHOBKH HMeroT If 

CpaBHHTeJihHO He6onhlllMe ra6apHTHble 

pasMepbl H npom.e no KOHCTpyKUHM, 

'ieM 3aKpblTbie (pHc. 8), HO OHM 

6onee onaCHbI npM pa6oTe c BhICO

KOTOKCH'lHhIMH paCTBOpHT8J15IMH, KO

TOpbie 1v1oryT 6hITh KOMilOHeHTaMH 

cpeA Ha ocHoae ¢peonoB. HecMoTp.>r J 

Ha TO, 'ITO OTKpblThle ycTaHOBKH 

HMeIOT B aepXHeii qaCTH BOAOOXJia:tK

]J.aeMblH Tennoo6MeHHMK H BOA.l'!HYIO 

py6au.m:y H, KaK npaBHJIO, 6opTOBbie 

O'l'COCbI, 'l8CTh napOB pacTBOpMTeJISI 

nonanaeT a aTMoc¢epy pa6011ero 

noMememm. 3TOT H8AOCTaTOK non

HOCThlO ycTpaHeH B ycTaHOBKaX Ga

:KpblTOro TMna, T.e. TaKHX, y KOTO

pbIX pa60'iHil: o6beM c paCTBOpMTe

JieM BhmOnHeH B BH.[(e repMeTM'lHOH 

KaMephI (pHc. 8). 
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PHc. 6. CxeMa yn1>Tpa3BYKOBoro ycTpolicTBa i::vrn oqHcTKH 
Tpy6onpononoB PYOT-1 

15 



17 

16 

1.5 

14 
1J 

1Z 

11 

z 

5 

7 

10 g 8 

P11c. 4. CxeMa YJibTpa3By1<0noit KOHBeilepHoll: ycraHOBKll Y30-2 
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P11c. 5. CxeMa yrrhrpa3BYKOBoil: ycraHOBKH YOcI>-2 
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HhI JJ.JifI o6paOOTKH B XOJIOJJ.HOM HJIH KH!lHIUeM pacTBOPIITeJie, TaKasr 
ycTaHc1BKa UOKa3aHa Ha pHc. 4. 
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Te.x.H'IAOOKas:1 xapaKTePHOTHKa ynhTpasayICOooro 
ycTpoiicTBa PYOT-1 

HcTO"IHMK nMTaHHSI npeo6pasoBaTeru:i: ••••••••••••••• YnhTpaSByKoBoii 
reHepaTop Y3r-3-

·-0,4 
Tipeo6pasoBaTeJ1h TIMC-51: 

pa6oqoo 1i8CTOTa, Kfu............................. 44 
pa6oqee HanpsuKeHHe, B••••••••••••••••••••••••••• 50-150 
TOK noJJ.MaI'HM"IMBaHMH, A••••••••••••••••••••••••• 3-5 

JlasneHMe npM KOHTaKTe, KI'C/MM2 •••••••••••••••• :':!! 2 
.[bmMeTp o6pa6aThIBaeMbIX Tpy6onpOBOJJ.OB, 

MM•••••••'!•••••••••••••••••••••••••••••••••••••••••••••••••• 8 - 30 
ra6apHTHhl0 pa3M0pbl ycTpOii:cTBa, MM ••••••••• 542; <! 76 
Macca, Kr ••a•••••••••••••••••••••••••••••••••••••••••••• 4,5 

PHC. 13. CxeMa YJihTpa3BYKOBoit ycraHOBKll 11.m1 O'lllCTKll 

MaHOMeTpl!'leCKllX AaT'lllKOB 

K ynI:>TpassyKoBoMy BH6paTopy 1 (pHc. 7) nocpencTBOM umn
JihKH 2 noncoeJJ,lUieH KOHUeHTpaTop YJ1hTpa3ByKOBbIX KOJ1e6aHHH 3~ 
LJ:epes pas'beMHOe CM0HHOe coemrn:eHMe 4 KOHUeHTpaTop CBSJ:SaH c 
o•mmaeMhIM HSJJ.enHeM 5. BHyTpeHHHSI nonocTh 6 AaT"IMKa ( MaHo
MeTpM"lecKruI npy>Klllia) qepes KaRan 7 B KOHUeHTpaTope coeAH

HeHa c K8H8J10M 8 AJISI MOIOIUeli >KHAKOCTH, BhIUOJ1HeHHhIM B Hepe

SOHaHCHOH onope 9 t KOTOpaH CBHSaHa c onopaMH 1 0 ( pHc. 13) I 
yxpenneHHhIMH Ha cToii:Kax 11 c noACTaBKoil: 12. HanopHhiii 6aK 
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13 COAep:lKHT MOIOieylO :lKHAKOCTb ¢peoH-113. BeHTHJ1H 14 H 15 

CJiy:lKaT Aill! no)J.a'!H ¢>peoHa H C>KaToro BOO)J.yxa COOTBeTCTBeHHo. 

PecHBep-ynoaHTeJib 16 coe)J.HHeH c aaKyyM-HacocoM 1 7 H ·c aa

KYYMMeTpOM 18. TiocpeJJ.CTBOM aeHTHfil! 19 pecHBep-ynoaHTeJib 

coo6ruaeTcsi: c nonocTbIO 6. BeHTMh 2 0 cnylKHT AJISI CJIHBa 

OTpa6oTaHHOro MOIOIUero paCTBOpa, a npo6Ka 21 - AJIH y)J.aJieHHSI 

oca)J.Ka. Y:e pes aeHTHJib 2 2 ocyruecTBill!8TCSJ; B031J.YllIHbIH ApeHa:lK 

)J.ill! IlpOAYBKH CHCT8MbI 'iHCTbIM C:lKaTbIM B031J.YXOM. 

YcTaHOBKa pa6oTaeT cneAyIOIUHM o6pasoM. TipH OTKpbITOM aeH

nme 19 BKJIIO'iaIOT aaKyyMHbrli Hacoc 1 7. BeHTHJIH 14, 15, 2 O, 
2 2 3aKpb!Tble f1pH )J.OCTHiK8HHH B CHCTeMe paSpSiiK€HHSI l • l o-4 MM 

pT. CT. BeHTHJib 19 SaKpbIBaIOT, a BeHTHJib 14 OTKpbIBaroT. lfo 
HanopHoro 6aKa 13 MOIOIUHli pacTaop noJJ.aeTcsi: qepes Tpy6onpo

BOA KOJIJieKTOpa H KaHaJibI 8 H 7 (CM. pHc. 7) BO BHyTpeHHIOIO 

nonocTb 6 )J.aT'!HKa 5. BKnroqaeTcsi: aH6paTop 1 H ynbTpaSByKo

Bbre KOJie6aHHSI nepe)J.aIOTCSI B MOIOieylO iKHAKOCTb, KOTOpoli sanon

HeHa nonOCTb 6, 'ITO CDOC06CTByeT BblCOKOKa'!eCTB€HHOH O'iHCTKe. 

TipH OTKpbITOM B8HTHJie 19 ocyruecTBJISieTCSI CJIHB OTpa6oTaHHoro 

¢>peoHa a pecHBep-y11oaHTeJI1> 16, a qepes aeHTHJib 2 0 ero no

JJ.aroT B nanopHbIH 6aK 13, npe)J.BapHT8J1bHO IlO)J.BeprHyB O'!HCTKe 

HJIH pereHepauHH, HanpHMep, c DOMOIUhlO ycTpOHCTBa, HS06pa:iKeH

HOro Ha pHc. 1 O. 

TEXHHKA EE3011ACHOCTI1 TIPH PAEOTE C <PPEOHAMH 
l1 KOMil03l1UJ1HMl1 HA l1X OCHOBE 

TipH yJibTpasayKOBOH O'iHCTKe H o6eS:iKHpHBaHHH )J.8TaJieli 

¢>peoHaMH HJIH CMeCSIMH Ha HX OCHOBe Heo6XO)J.HMO Y'IHTbIBaTb 

onacHOCTb B00)J.8HCTBHSI TOKCH'iHbIX aeruecTB H YJibTpasayKOBbIX 

KOJie6aHHH H 9J1€KTpoonaCHOCTb. 

l1cTO'iHHKaMH TOKCH'!HOCTH HBJIHIOTCSI napb1 KOMDOHeHTOB MOIO-

• IUHX iKHAKOCTeli: ¢>peOHOB, K8TOHOB (aueTOH) H cnHpTOB. 0TpaBJI8-

HHSI MoryT BOGHHKHYTh npH COCTaBJ18HHH MOIOIUHX )KliAKOCTeli B 

noMeIUeHHSIX, He HM€101UHX B8HTHJISIU'lrn, H npH 9KcnnyaTaUHH ycTa

HOBOK c He)J.eHCTBYIOIUeli MeCTHOH aeHTHill!UHeli. 

OnacHOCTh aosnelicTaHSI yJibTpasayKOBbIX Korre6aHHli nosi:arrsi:eT

csi: npH yJibTpasayKOBOH O'lHCTKe H o6eSIK'HpHBaHHH. l1cTO'lHHKOM 

yJibTpasayKOBoro B03)J.8HCTBHSI SIBJIHeTCSI KOJie6aTeJibHaSI CHCTeMa 

ycTaHOBOK. 

3JieKTpoTpaBMbl MoryT B03HHKHYTb npH HeHa)J.elKHOM saseMJie-

HHH 9JieKTpoycTaHOBOK H IlOBpelK)J.eHHH HX TOKOBeAyIUHX 9JieMeH-

TOB. 
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PHc. 3. CxeMa YJihTpa3ByI<oBo.n ycrnHOBI<H Y3B(!>-3 

4) npeo6pa30B8'I'8JIII BCTp08Hbl B AHO II OOKOByro CTeHKY B8HHbI 
(pHc. 5) j 

5) npeo6pa30B8T8Jlb ITPIIIK8T K O'!HIU88MOH A€T8JIII (plIC, 6); 
6) rrpeo6pasoBaTeJib nplIBHH'!eH K AeTanli (p1Ic. 7). 
B Tex cnyqasi:x, Korna Ha oqmuaeMbIX .neTaJISIX Mano rpHslI II 

Tpe6yeTCSI Manoe '!IICJIO UHKJIOB O'!IICTKH, .ll0CT8TO'!HO a4>¢>eKTHBHOH 

SIBJISieTCH YJibTpasayKOBaSI O'!HCTKa c IICTIOJ1b30B8HII0M OAHO:HBaH-

13 



YJ1bTPA3BYKOBbIE YCTAHOBKH .llJ1H Ol!HCTKM 
BO cf.>PEOHAX H Ero A3EOTPOilHblX KOMil03HUHHX 

KnaccH~HKaUHH yrrhTpaaayKOBbIX ycTaHOBOK 

3q¢eKTHBHOCTh yJihTP83BYKOBoil: oqH:CTKH rrpH: HCIIOJih30BaHHH 

¢peoHOB 38BHCHT He TOJ1bKO OT paCTBOPH:TeJieil:, HO H OT o6opy-

.llOBaHmI, B KOTOpoM IIp0H3BO.llHTCSI 9TOT rrpouecc IIO BbIOpaHHOil: 

TeXHOJ10rHH. 

KoHCTpyKu:trsi: yrrhTpasByKOBhIX ycTaHOBOK 38BHCHT OT pacrrono

>KeHHSI aK;ycr-tlqecKliX npeo6pasoBaTeneti B paooqeM oo'beMe; KOJIH

qecTBa paooqH:x BaHH; pasMepoB o6pa6aThIBaeMhIX .lleTaneil:; BbIO

paHHoro TexHonorH:qecKoro npouecca oqH:CTKH; CTeneHH: MexaHlisa

UHH npouecca oqH:CTKH; Tpe6oBaHHM 6esonaCHOCTH oqH:CTKH; 

cnoco6a HarpeBa pacTBOPHTeJISI, 

B saBHCHMOCTH OT ~PMhI, pasMepoB H KorraqecTBa oqHmaeMhIX 

.oeTaneil: aa O.llHH pa6oq~1il: umw npH:MeHSIIOT pasnH:qHbie cnoco6b1 

paCIIOJIO>KeHHSI YJlhTpa3BYKOBbIX rrpeo6pa30BaTeJieil: OTHOCHTeJibHO 

oq11maeMbIX .lleTaJieil: HJIH CTeHOK pa6oqeil: B8HHhI: 

1) npeo6paaoBaTeJib BCTpoeH B O.llHy 11"3 6oKOBbIX CTeHOK pa-

ooqefi B8HHbI (pHC, 1); 

10 g 

~:::t ~fN111t111ili1ll11ll1fr§G11G1 1 W~'111l,1ffi11n11~ 11 ali~xo;:~HaR 

8 

7 6 5 * 3 

PHc. I. CxeMa ynhTpa3BYKOBotl ycTaHOBKH Y3B4>-l 

2) npeo6pasoaaTeJih BCTpoeH B .llHO pa6oqeil: BaHHhI ( p11c. 2 11 
3); 

3) rrpeo6pasoBaTemr pacnoJio)l(eHbI CBepxy H cmi3y oq11maeMbIX 
aeTaneti ( pnc. 4); 

12 

!.., ,.. ..., ... 

Ilo:>KapoonacHOCTh MO)l(eT B03HHKHYTh npH npHrOTOBJieHHH pa-

OO'!HX CMece:l1. 0TA8J1bHbie KOMIIOHeHTbl MOIOll!HX )l(M.llKOCTe:l1 rrer

KO BOCIIJ1aMeHHIOTCSI. 0.ll}IaKO paoO'!He paCTBOpbl 9THX )K'HJlKOCTeil: c 

¢peoHaMH SIBJUIIOTCSI HeropIO'!HMH )l(HJlKOCTSIMH. 

TipH paapaOOTKe TeXHOJ10rH'l8CKOrO npouecca H BBe.lleHHH B 

9KcnrryaTaUHIO o6opy.ooBaHHSI AOJ1)1(Ha OhITh cocTaBrreHa llifCTpyKUHSI 

no TeXHHKe 6eaonaCHOCTH B COOTBeTCTBHH c "CaHHTapHblMH npa

B HJlaMli opraHH3aUHH TeXHOJIOrH'!eCKHX npoueccoB H rHrlieHH'!eCKHX 

TpeooBaHHii K npoH3BOACTB8HHOMy o6opy.ooBaHHI011 
( 1042-7 3, 

MHH3.llpaB CCCP, 1973 r.); 
/1 

TipaBimaMH TeXHH:'lecKoil: sKcnnya

TaUHH sneKTpoycTaHOBOK rIOTpeoHTeJrnil:" H "TipaBHJ18MH TeXHHKH 

6eaonaCHOCTH npH 9KCrIJiyaTaUHH 9JieKTpoycTaHOBOK IIOTpeoHTeJieil:", 

YTBep)l(.lleHHbIX focsBeproBa.oaopoM CCCP 12 anpeJISI 1963 r., a 

T8K)l(e "THIIOBblMH npaBHJiaMH IIO)l(apHOH 6eaonaqHOCTH .llJlSI npo-

Mblll!JieHHbIX npe.onpHSITHil:". YTBep)l(.ll8HHbIX fJiaBHblM ynpaBJI8HlieM 

no)l(apBoil: oxpaHbI MBD CCCP 21 asrycTa 1975 r. 

fln>I o6ecne'!eHHSI 6eaonacHOCTH pa60Ta10mux npoHaBOACTBeHHbie 

noMemeHHSI, B KOTOpbIX paaMemaIOTCSl ycTaHOBKH H npHI'OTOBJUIIOT-

CSl MOIOW:He )l(HJlKOCTH, HeOOXO.llHMO o6opy.ooBaTb o6meo6MeHHOM 

npHTO'!HO-BhITSI)l(Hoil: BeHTHJ1SIUHeil:. YcTaHOBKH H ynI:>TpaaByKoaoil: 

reBepaTop AOJI)l(HhI OhITh Ha.oe)l(HO aaaeMrreHbI. Ha yqacTKe, r.ue 

pa3MemaIOTCSI ycTaHOBKH, peKOMeH.oyeTCSI HMeTb npOTHBOI'830BbIM 

¢HJ1bTpy10muil: pecnHpaTOp PTif-67 (fOCT 12.4.004-74) AJUI 

HCIIOJib30B8HHSI B aBapHil:HOil: CHTyaUHH. TipH npoae.oeHHH TeXHOJIO

I'H'leCKHX onepaUHil: c HCIIOJihGOBaHHeM YJibTpa3ByKa cne.uyeT IIOJih-

30B8TbCSI sarnyllIKaMH us ynhTpaTOHKoil: BaTbI HJIH npoTHBOlllYMHbI

MH H8YllIHHK8MH. TipH npHI'OTOBJieHHH Mo10meil: )K'HJlKOCTH cne.uyeT 

IIOJib30B8ThCSI ¢apTyKaMM H pe3llifOBbIMH nep'!aTKaMH. 

Tiepe.u BBOAOM B 9KCIIJiyaTaUHIO ycTaHOBOK, pa60Ta10m11x c HC

IIOJih30B8HH:eM )l(li.llKOCTeii Ha OCHOBe ¢peOHOB, HeOOXOAHMO, T8K)l(e 

npoaepHTh B03AYX pa6oqeil: 30Hbl B COOTBeTCTBHH c Tpe60B8HHSIMH 

rocT 12.1.00.5.-76. Co.uep;)K8HHe BpeAHbIX BemeCTB B B03Ayxe 

paooqeil: 30Hbl He AOmKHO npeBbllll8Th npe.oeJibHO .uonycTHMbIX KOH

UeHTpauuit ( TIDK). HH)l(e yKaGaHhI TIDK KOMIIOHeHTOB Mo10mux 

:lK'HJlKOCTeit, Han6onee qacTO ynoTpe6JISI8MbIX B npOMblllIJ18HHOCTH, 
MI'/M3. ·» 

CnHpT TpeTH'lHbiil: 6yTHJ10Bbrit •••••••• ••••••••••••••••••••••••••••• 10 

MeTHJJeH xnopHCTbrM................................................... 50 
AueTOH,, .................................................................. 19 2 00 
CnHpT 3THJ10BDIH,,,,, •• ,,,,,,,,,,,,,,,,,,,,,,,,.e•••••••••••••••••••••• 1000 
<PpeoH-114 B2.,,"•••••••••••••••••••••••••••••••••••••••••••••••••••• 1000 
<PpeoH-113 •••••••••••••••••••••.•••••••••••••••••••••••••••••••••••.•••. 3 000 
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Bonpoc1>1 Ai1SI caMonpoae pKH 

1. KaKMe npeuMymecTBa MMeIOT ¢peoHbI nepeA MOIOII(HMH cpe
AaMH Ha OCHOBe 6eH3MHa HJIH cnMpTOB? 

2. floqeMy ¢peoE-113 H ¢peoH-114 B2 Hau6onee npMeMneMbI 
npu ynhTpa3BYKOBOH O'!MCTKe no cpaBHeHHIO c ApyrMMH ranoHAo
coAe pMamHMH yrneBOAOpOA8MH? 

3. KaKHe TeXHonorH'!ecKue UMKJlhI ynhTpasByKoBoli O'!HCTKH 
npHM0lffilOT npH pa6oTe c ¢peoHaMM? 

4. KaKue TeXHonorwqecKHe npueMhI npMMeim10T AJIB npeAOTBpa-
memm: yneTy'!HBaHHSI napOB ¢peoHa H3 OTKpbITbIX B8HH O'!HCTKH? 

5. floqeMy npu YJlbTpa3BYKOBOH O'!HCTKe, BKJ1101Ia10meli UHKJl 
o6pa6oTKH B napax Kurui:mero. paCTBOpMTeJIB, Hau6onee uenecoo6-
pa3HO npHM0lffiTh aseoTpOilHhie CMeCH paCTBOpHTeJieli? 

6. KaKHe TeXHonoruqecKHe npueMbI ucnonbsy10T AJIH MHTeHcH
¢HKaUMH O'!HCTKH B napax KHrulll~ero paCTBOpHTeJIB? 

7 • flo Ka'.KHM KOHCTpyKTHBHbIM npH3HaKaM KJiaccH¢HUHpYIOT 
yJihTpa3ByKo:Bbre ycTaHOBKH, npeAHa3Ha'!eHHbie AJI.H pa6oThI c ¢pe
OJiaMH? 

8. KaKHM o6pasoM o6ecne'!HBaeTC.H O'!HCTKa u pereHepauHSI B 
yJ ~hTpa3ByKOBhIX ycTaHOBKax, npeAHa3Ha'!eHHhIX AJI.H pa60ThI c ¢pe
OJ iaMn? 

9. KaKne BHAhI onacHocTeli MOJ'YT BOSHHKHYTb npn pa6oTe Ha 
ynhTpasByKOBhIX ycTaHOBKax AJIB O'!HCTKH ao ¢peoHax? 

1 o. KaKne Tpe60B8HHSI T8XHHK,M 6esonaCHOCTH He06XOAHMO 
BhIIlOJilffiTh . npn pa6oTe Ha ynbTpa3BYKOBhIX ycTaHOBKax AJIH oqncT-
KM H o6esxrnpMBaHHSI AeTaJleH BO ¢peoHaX HJIH CMeC.HX Ha HX OCHOBe? ,; 

PeKoMeHAauuu no nsy'!eHwo u npaRTK'leCKOMY ucnonbSOBaHHIO 
MaTep:mma 6pOOIIOpbI Ha npoH3BOACTBe 

1. OsHaKOMbTecb c HoMeHKJiaTypoli AeTaneli Baurero npeAnpn
SITH>I, IlOABepraeMbIX O'!HCTKe B nomapoonacJibIX H TOKCH'!HhIX pao
TBOpHTeJIBX ( 6eH3MHe, Ke pocnHe n AP·). 

2. OnpeAeJUITe B03MO)KJIOCTH npnMeHeHHSI ynbTpasayKoBoro 
o6opyAOBaHH.H AJIH MexaHH3allHH TeXHOJIOrH'!eCKMX onepaUHH 
O'!HCTKH BO ¢peoHax lI ll.X aseoTpOnHbIX KOMil03HUHSIX. 

3. PacnpeAeJIHTe nMe10mneC.H Jia BaureM npeAnpHSITHH AeTann, 
noABepraeMbre O'!HCTKe no Macce, ra6apHTHhIM pasMepaM, BHAY 
sarpSI3H0HHH lI KOJlli'IeCTBy, onpeAeJIHTe BHA YJlhTpaSByKOBOI'O 060-
PYAOBaHH.H lI COCTaB MOIOllleH Cp0AhI, Han6onee npHMeH.HeMbie AJl.H 
HX O'lHCTKH. 
46. 

4. Hsy'lnTe onhiT npnMeJieJIHSI Jia Apyrux npeAnpHSITHSIX ynb-
TpasByKOBOH O'lHCTKH AeTaJieH BO ¢peoJie H COCTaBaX Ha ero 
ocJioBe. C TeXHonorneli H o6opyAoBaHHeM yKasaHJioro cnoco6a 

·· · ynbTpatlBYKOBOH O'!HCTKH MO>KHO osHaKoMHThCH Ha 1-¥ MocKOB-
CKOM qacoBOM saBoAe HM. C. M. KnpoBa. ' 

- 5. CocTaBbTe nepcneKTMBJihIH nnaJI ocBoeHHH H BJieApeHM.H 
YJihTp83BYKOBOH O'!HCTKH AeTaJieH BO ¢peoJie M ero KOMllOSHUHHX. 
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Bonpoc1>1 Ai1SI caMonpoae pKH 

1. KaKMe npeuMymecTBa MMeIOT ¢peoHbI nepeA MOIOII(HMH cpe
AaMH Ha OCHOBe 6eH3MHa HJIH cnMpTOB? 

2. floqeMy ¢peoE-113 H ¢peoH-114 B2 Hau6onee npMeMneMbI 
npu ynhTpa3BYKOBOH O'!MCTKe no cpaBHeHHIO c ApyrMMH ranoHAo
coAe pMamHMH yrneBOAOpOA8MH? 

3. KaKHe TeXHonorH'!ecKue UMKJlhI ynhTpasByKoBoli O'!HCTKH 
npHM0lffilOT npH pa6oTe c ¢peoHaMM? 

4. KaKue TeXHonorwqecKHe npueMhI npMMeim10T AJIB npeAOTBpa-
memm: yneTy'!HBaHHSI napOB ¢peoHa H3 OTKpbITbIX B8HH O'!HCTKH? 

5. floqeMy npu YJlbTpa3BYKOBOH O'!HCTKe, BKJ1101Ia10meli UHKJl 
o6pa6oTKH B napax Kurui:mero. paCTBOpMTeJIB, Hau6onee uenecoo6-
pa3HO npHM0lffiTh aseoTpOilHhie CMeCH paCTBOpHTeJieli? 

6. KaKHe TeXHonoruqecKHe npueMbI ucnonbsy10T AJIH MHTeHcH
¢HKaUMH O'!HCTKH B napax KHrulll~ero paCTBOpHTeJIB? 

7 • flo Ka'.KHM KOHCTpyKTHBHbIM npH3HaKaM KJiaccH¢HUHpYIOT 
yJihTpa3ByKo:Bbre ycTaHOBKH, npeAHa3Ha'!eHHbie AJI.H pa6oThI c ¢pe
OJiaMH? 

8. KaKHM o6pasoM o6ecne'!HBaeTC.H O'!HCTKa u pereHepauHSI B 
yJ ~hTpa3ByKOBhIX ycTaHOBKax, npeAHa3Ha'!eHHhIX AJI.H pa60ThI c ¢pe
OJ iaMn? 

9. KaKne BHAhI onacHocTeli MOJ'YT BOSHHKHYTb npn pa6oTe Ha 
ynhTpasByKOBhIX ycTaHOBKax AJIB O'!HCTKH ao ¢peoHax? 

1 o. KaKne Tpe60B8HHSI T8XHHK,M 6esonaCHOCTH He06XOAHMO 
BhIIlOJilffiTh . npn pa6oTe Ha ynbTpa3BYKOBhIX ycTaHOBKax AJIH oqncT-
KM H o6esxrnpMBaHHSI AeTaJleH BO ¢peoHaX HJIH CMeC.HX Ha HX OCHOBe? ,; 

PeKoMeHAauuu no nsy'!eHwo u npaRTK'leCKOMY ucnonbSOBaHHIO 
MaTep:mma 6pOOIIOpbI Ha npoH3BOACTBe 

1. OsHaKOMbTecb c HoMeHKJiaTypoli AeTaneli Baurero npeAnpn
SITH>I, IlOABepraeMbIX O'!HCTKe B nomapoonacJibIX H TOKCH'!HhIX pao
TBOpHTeJIBX ( 6eH3MHe, Ke pocnHe n AP·). 

2. OnpeAeJUITe B03MO)KJIOCTH npnMeHeHHSI ynbTpasayKoBoro 
o6opyAOBaHH.H AJIH MexaHH3allHH TeXHOJIOrH'!eCKMX onepaUHH 
O'!HCTKH BO ¢peoHax lI ll.X aseoTpOnHbIX KOMil03HUHSIX. 

3. PacnpeAeJIHTe nMe10mneC.H Jia BaureM npeAnpHSITHH AeTann, 
noABepraeMbre O'!HCTKe no Macce, ra6apHTHhIM pasMepaM, BHAY 
sarpSI3H0HHH lI KOJlli'IeCTBy, onpeAeJIHTe BHA YJlhTpaSByKOBOI'O 060-
PYAOBaHH.H lI COCTaB MOIOllleH Cp0AhI, Han6onee npHMeH.HeMbie AJl.H 
HX O'lHCTKH. 
46. 

4. Hsy'lnTe onhiT npnMeJieJIHSI Jia Apyrux npeAnpHSITHSIX ynb-
TpasByKOBOH O'lHCTKH AeTaJieH BO ¢peoJie H COCTaBaX Ha ero 
ocJioBe. C TeXHonorneli H o6opyAoBaHHeM yKasaHJioro cnoco6a 

·· · ynbTpatlBYKOBOH O'!HCTKH MO>KHO osHaKoMHThCH Ha 1-¥ MocKOB-
CKOM qacoBOM saBoAe HM. C. M. KnpoBa. ' 

- 5. CocTaBbTe nepcneKTMBJihIH nnaJI ocBoeHHH H BJieApeHM.H 
YJihTp83BYKOBOH O'!HCTKH AeTaJieH BO ¢peoJie M ero KOMllOSHUHHX. 
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