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Co3nanue 000pya0BaHUA JJIS MEJIKOANCIIEPCHOTO
pacnblieHHs] BSI3KUX KHIKOCTEH
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Antl'TY

Hpokos B.I., Ckymaee I0.JI. HHWW npuknagnot ¢usuku Hpryrckoro
roCyJapCTBEHHOTO YHUBEPCHUTETA.

Annomayus — B ctaTbe paccMOTpeHa HOBAsI TEXHOJIOTUS PACIIBUICHUE BA3KHUX JKUKOCTEH
C KOJEONIMmEHCsT TOBEPXHOCTH C TMOCICIYIOIIUM JOMOJIHUTEIBHBIM  paclbUICHHEM B
BBIBOIAIICH IMOTOK adpo30Jisl pacHbUIMTENbHOW wuriie. B pesynbrare MCCIICIOBAaHHUIA
HOJTBEPXKIeHA BbICOKas A((EKTUBHOCTh peai3allid BTOPHUYHOTO PACIBUICHUS W BBISBICHBI
3aBHCUMOCTH 3P (GEKTUBHOCTH PACHBUICHUS OT YacCTOTHI, aMIUIUTYIbl KoJeOaHWH u (OpMBI
OKOHYaHUsI PACHBUIMTEIbHON UIJIbI. [ToydeHHBIC Pe3ysIbTaThl PACIbUICHUS BS3KUX JKUIAKOCTEH
CBUJICTEIILCTBYIOT 00 YMEHBIIIEHUH Pa3MEPOB MEPBUYHO PACIIBUICHHOTO a3po30is B 3...4 paza).

Knrouegwle cnosa — pacnolilienue, pacnvliumelbHasa Kamepa, 6313Kas m'udkocmb, emopuunoe pacnolilieHue.

I. BBEJIEHUE

VYIIbTpa3ByKOBOE paclbUIEHUE XHUJIKOCTEH MO3BOJSET PEIIaTh CIOXKHBIE MPOOIEMBI,
CBA3aHHBIE C HEOOXOAMMOCTHIO  (OPMHUPOBAHUS  a’pO30Jiei 3aJaHHOTO  pa3Mepa,
pacpeneneHus, NPpOU3BOAUTENBHOCTH U MIOITOMY HAaXOAUT IIMPOKOE NPUMEHEHHE BO MHOTUX
00JacTsIX MPOMBIIUIEHHOCTH U MEAMLIMHBI. B HacTosiiee Bpems ylbTpa3ByKOBOE pacIbUICHHE
OpUMEHSIeTC s HaHeCeHUs TOKpBITUH ((mrocoB, (OTOPE3UCTOB, Kpacok, 3allUTHBIX
HNOKPBITHHA W T.N.), PACHbUICHUS MOJIOKa, KO(e, 3KCTPAKTOB B MPOIECCE CYIIKH, KUIKHX
METa/UIOB IIPU HX TpaHyJIUpPOBAHUHU, JIEKAPCTBEHHBIX IPENapaToB IpU IPOBEICHUU
WHTAJSIIUOHHBIX U TEPAIIEBTUYECKUX MPOLEAYD.

Il TlocranoBKa 3agauu

VYIIbTpa3ByKOBOE€  paclbUICHHE JKUAKOCTEH Ha TPaKTHKE peaNn3yeTcs IBYMS
pa3IMYHBIMH CIIOCOOAMHU: paciibuieHueM B (GoHTaHe, POPMUPYEMOM HA TOBEPXHOCTH KUAKOCTU
3a cuyeT (POKYCHUPOBKM BBICOKOUACTOTHBIX Y3 Kole0aHMH M PpacHbUICHUEM KHIKOCTH  C
KOJICOTIOIICHCSl Ha HU3KOH YIIbTPa3ByKOBOW 4acTOTe MOBEPXHOCTH m3nydarens [1, 2].

Pacnibuienue B poHTaHe, OCHOBAaHHOE Ha HCIIOJIB30BAaHMM BbICOKOYACTOTHHIX (1...3
M) ynbTpa3ByKOBBIX KojeOaHUN MO3BOJISET MOJy4YaTh MEJIKHE 4acTHIbl a’pozons (5...10
MKM), C HU3KOH MPOU3BOIUTEIBHOCTBIO (MeHee 1...2 mi/MuH). Heo0XommmMocTh pOKyCHpOBKH
BBICOKOUYACTOTHBIX KOJICOAHHWI B CIIO€ PACIIBUIIEMON KUAKOCTH Ha 3HAYUTEIHHBIX PACCTOSHHIX
oT uznydarens (He meHee 50 MM mpu nuamerpe usnydarens 50 MM) HCKIIIOYaeT BO3MOKHOCTh
pacnbUieHHs BA3KUX xkujakocteil (6osee 3...10 cll3) u3-3a BeIcOKOro 3aTyxaHus KosieOaHUM U
HEBO3MOXXHOCTH ()OPMUPOBAHUS KABUTAI[MIOHHOTO MPOIIECCa B HUX.

VYasTpa3BykoBoe Hm3kodacTtoTHoe (20...100 xI'm) pacmbpuieHne ¢ KoseOmromencs
MOBEPXHOCTHU TO3BOJIAET MOIy4aTh a’dpo3oyid Bs3KuX skuakocteit (1o 30 cll3) u obecneunBaer
OoJiee BBICOKYIO MPOM3BOIUTEIBLHOCTh (10 5 Mi/c ¢ 10cm? noBepxHoCcTH). OCHOBHBIM
HEIOCTaTKOM TaKOTro Croco0a pacrbUICHUs SBISETCS MOJydYeHHE KPYIHBIX YacTUI[ a’po30Js U


http://u-sonic.ru/people/khmelev
http://u-sonic.ru/people/genne
http://u-sonic.ru/people/shalunov
http://u-sonic.ru/people/khmelev_s

U-sonic.ru - Jlabopatopusa akyCTMYeCKNX npoueccos 1 annapatos BTU AnTlTY
LleHTp yNnbTpa3BYyKOBbIX TEXHONOMMM

3aBUCUMOCTh UX pa3Mepa OT 4acTOThl Y3 KoyiebaHui (cpeaHuii pazmep yacTuil oT 80 MKM Ha
gacrote 20 kI’ 1o 30 mxMm Ha yactore 100 kI'1).

CyuecTBytonye MNpUHLUINUAIBHBIE OTPaHUYEHHUs JBYX CIIOCOOOB pacIbUICHUS
00yCJIaBIUBAIOT CYILIECTBEHHbIE OIPAaHUYEHMSI IO IPUMEHUMOCTH TEXHOJIOTUI yIbTPa3ByKOBOI'O
pacnbuieHus. [IoNbITKH OTHOBPEMEHHOM peali3allui JBYX CIIOCOOOB PAcHbLICHHSI C MOMOIIBIO
JIBYX4YacTOTHBIX TMpeoOpasoBaTeneid [3] MO3BONAIOT co3maBaTh — pacHpeeNiCHHs] YacTHIl 10
pasmepam, UMEIOUIHNE J1Ba APKO BBIPAKEHHBIX MAaKCHMyMa, COOTBETCTBYIOIUX JIBYM CIIOCOOaM
pacnbuieHus. [Ipu TakoM pacnbUICHHMM HEIOCTaTKH KaKIOro M3 CIIOCOOOB pACIbUICHUS HE

YCTPaHSIOTCA.
B cBa3u ¢ aTHM, 3ajgava yMeHbLIEHHS pa3MepoB (HOPMHUPYEMBIX YaCTHIl BSI3KHUX
JKUJKOCTEH, Mpu pacmpUieHMM €  KOJEOJIOMIEHCS  MOBEPXHOCTH, 1O  pPa3MepoB

COOTBETCTBYIOIIMX PACIbUICHUIO B (POHTAHE, C COXPAHEHHWEM BBICOKOW MPOU3BOJUTEIHLHOCTU
mpoliecca SIBISETCS OYEeHb AaKTyallbHOM M O0O0YCJIaBIMBAE€T HEOOXOAMMOCTHh IOMCKA HOBBIX
BapMAHTOB DACMbUICHUS U CO3JaHUS BBICOKONMPOU3BOJUTEIHLHOTO OOOpYIOBaHUS IS
MCJIIKOJUCIICPCHOT'O PACHIBIIICHUA BA3KUX )KI/II[KOCTGI;'I.

OAHOBPEMEHHO C pelIeHuEM OCHOBHOM 3a/1a4u, BO3HUKAET HE0OXOUMOCTh B CO3/IaHUU
CHENHUATU3UPOBAHHOTO 00OPY/AOBaHMS,  CHOCOOHOM 00€CHeunTh  PABHOMEPHBIN (haken
pacmbUICHHUs] MEJIKOIMCIIEPCHOTO a3po30Jisi HO U chopMupoBaTh ero GopMy U HalpaBiICHUE AJIs
PCIICHHA PA3JIMYHBIX IMMPAKTHYCCKUX 3aJiad, TAKUX KaK HAHCCCHUA PAaBHOMCPHBIX HOKpLITI/Iﬁ,
pacmbUIeHHE TOIUIMB, a TAaK)KE paCHbUICHHE Macel M JPYruX KUAKOCTEH I OMpesesieHus
XapPaKTCPUCTHUK MUKPO HpI/IMGCGf/'I MCTaJIJIOB B HUX.

Il ITpakTHueckas peanuzanus

OueBHIHO, 4YTO BO3MOXHBIM pEHIEHHEM TMPOOJIEMbl MOXET CTaThb BTOPUYHOE
JIOTIOJTHUTEILHOE PACIBIICHUE Y)K€ paclbUIEHHOH ¢ KOJeOroIeiicss MOBEPXHOCTH KHUJIKOCTH
(mepBuunoe pacnbutenue) [4]. Ilpu 3TOM HE0OXOAMMO OOECIEUYUTHh YCIOBHS, MPH KOTOPHIX,
c(OpPMHPOBAHHBINM MOCTE MEPBUYHOIO PACHBUICHUS a’p030Jb, HE YycCIeBas KOaryjaupoBath,
nomajgan Obl B I0JIE BTOPUYHOTO YJIbTPa3BYKOBOI'O BO3JAEUCTBUS JUISl JIONOJHUTEIBHOTO
JpoOJIeHNs YaCTHI] TEPBUYHOIO a3pPO30JIsl.

JUia  pemeHusT TOCTaBJICHHOW  3adaud  (OpPMHpOBAHHUS  Y3KOHAIPaBIEHHOTO
PaBHOMEPHOTO MOTOKAa MEIKOAUCIEPCHOTO a’po30Jisi, ObT HMPUMEHEH CHoco0 «JIBOMHOTO»
paciblIeHUS, 3aK/IIOYAIOIIMICA B TOM, YTO pacmblisieMas KHUAKOCTh TIOJaercs B
pacIbUTUTEIbHYIO KaMepy Ha KOTOPYIO HakKJaJbIBatOTCA KojeOaHHs YIbTPa3ByKOBOH 4aCTOTHI,
pacobLIsieTcsl ¢ KoyieOuoelcss MOBEpXHOCTH HA U CTEHOK kamephl. ChopmupoBaHHBI B
pe3ysbTaTe MEPBUYHOTO PACHBUIEHHS] a3p0O30JIb BBIHOCUTCS M3 KaMepbl BO3AYUIHBIM MOTOKOM
yepe3 BHYTPEHHUN KaHaJl paclbUIUTENIbHON UTJIbl, KOTOpas MEXaHUYECKU COEIMHEHA CO CTEHKOU
KOJIEOJTIOIIelicsl KamMepbl M COBEpIIAeT CIOXKHBIE MPOJOJIbHO - M3TMOHbBIE KOJIeOaHUs ¢
MaKCHMaJbHOW aMIUIMTYI0M Ha CBOOOJHOM KOHIE uINbl. Ha BHYTpPEHHHX CTEHKax
pacIbUTUTEILHON UIJIBI M Ha €€ CBOOOJHOM KOHIIE (TOPLIEBOM Cpe3e) MPOUCXOAUT BTOPUUHOE
pacnbUIeHHE YacTHI] KUAKOCTU. BTopruHOe pacnblieHHe Kareab adpo30iis JIOJKHO MPUBOAUTD
K JIONOJHUTEIBHOMY YMEHBIIECHHUIO CPEAHET0 pa3Mepa IoijiydaeMoro alspososd. Kpome Toro
MPUMEHEHHE TOHKUX PacCHbUIMTEIbHBIX TPYOOK MO3BOJSET c(HOPMUPOBATH y3KOHANPABICHHBIN
noTOK  a’po3onst. JlampHeilmme wucciaenoBaHus ObLIM  HampaBleHBI Ha  pa3paboTKy
AKCIIEPUMEHTAJIbHBIX OOpa3lOB M HCCIEJOBaHMS IMpPOIEcca JIBOWHOTO PAaCHbUICHUS BSI3KHUX
KUJIKOCTEH.

Ha pucynke 1 npexacraBieHa yibTpa3ByKOBas IbE303JIEKTpUYECKas KojeOaTelbHas
cucTeMa, IpeHa3HaYeHHas JJIS pealn3aliy MPEIoKEHHOr0 crnoco0a pacibUIeHusI.
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1 — pacnbuiMTEnBHAS KaMepa; 2 — BHYTPEHHUN 00beM paclbUIMTEIbHOM KaMephl; 3 —
pacnblIUTCIIbHAA Hria, 4 — kaHanbl JJI IToa4Yu pacrn,ms[eMoﬁ KUOAKOCTU U
TPAHCIIOPTUPYIOIIETO ra3a; 5 — KOHLEHTPATOP; 6 — MbE303JIEMEHTHI; / — OTpa)karollas HaKJIaaKa.
Pucynok 1 — Pa3pe3 yapTpa3BykoBOM KOJIeOATEIIbHOM CUCTEMBI JJI PACIIBUICHUS 1
(hopMUpOBaHMsI Y3KOHAIIPABIEHHOTO MTOTOKA a3p030Jis

OTnAn4uTeNbHON OCOOCHHOCTBIO pa3pabOTaHHOM KoJIeOATEIHbHOM CHUCTEMBI SIBIISICTCS
BBINIOJIHEHUE JBYX KAHAJIOB - OJUH M3 KOTOPBIX IPEJHA3HA4YECH Ul IIOJAa4yd paclbLIIeMON
JKUJIKOCTH, a JPYrod Uil moAa4yd TPAHCHOPTHOrO rasa. BBejaeHue pacnbuIsieMOW KUJKOCTH U
TPAHCHOPTUPYIOLIETO Ta3a OCYIUECTBIAETCS B MHHHUMYyME YJIbTPa3BYKOBBIX KoyieOaHUN
CHUCTCMBI U IIO3TOMY HC BJIMACT HA pa6OTOCHOCO6HOCTB " mapaMeTpbl CUCTEMBI. BI)IXOII KaHaJIOB
Ha KOJIEOMIOIIeHCs MOBEPXHOCTH, BO BHYTPEHHEM OObEME  paclbUIMTENIHOW Kamephbl
oOecrieunBaeT NepBUYHOE pacnbuieHHe. HeOonbimoil 00beM pacHbUIMTENbHONM KaMepbl
MO3BOJISIET HMCKIIOYMTh KOAryyslHI0 TEPBUYHOTO a’3po30isi M obOecrneunmBaeT Mojady €ro B
paclbUIMTEIBHYIO UIITY, 3aKPEIUICHHYIO B CTEHKE PACIbIIIMTEIBHON KaMepBI.

Boznyminelil motok odecnedynBaeT nojady NEpBUYHOTO a’dpo30Jis, 0O0pa30BaBIIErocs B
pacnbUIMTEILHON KaMepe, Ha BHYTPEHHUE CTEHKU U TOPLIEBOM CPE3 PAaCIbUINTENBHON UIJIBI JJIS
BBIHOCA a3P030JIs

IV DkcnepuMeHTanbHas 4acTh

Jlia mpoBeneHUs SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUI Ipolecca pacHblUIeHUS ObLI
CO3J1aH CIIEUAIbHBIA MCCIEI0BATENbCKUNA CTEH]], CXeMAaTHUECKU M300paKeHHBIH Ha PUCYHKE 2
U BKJIIOYAIONIUHN YIbTpa3ByKoBYIO KosiebaTtenbHyto cuctemy (Y3KC), a5eKTpoHHBIN reHepaTop
yABTpa3ByKoBoW yacToThl Juig nuTaHus Y3KC, cucteMy momaum W peryjavpoBaHUs pacxoja
PACTIBUTUTETFHON KHUJIKOCTH, KOMIIPECCOP C pETYISTOPOM JaBJICHUS,  O0ECIICYHBAOIIHIA
CTaOMIJIbHBIM MOTOK BO3AyXa JJISi BBIHOCA a3p030Jisd U3 BHYTPEHHEH paclbUTUTEILHON KaMephl K
paboueMy OKOHUYAHUIO PACTIBITUTEIIHHOU UTJIHI.
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Pucynok 2 — Cxema cTeHIa Il HCCIIEIOBAHUS IIPOIIECCA PACIIBUICHHS

CkopocTh MOTOKa TPaHCHOPTUPYIOLIETO Ta3a (BO34yXa) peryiupoBajlach JUis
obecrieueHus YCIOBUHM HWCKIIOYEHHUS KOAryJsIIMM YacTUI] IEPBUYHOTO a’po30iisi B
paCHBIHHTGHBHOﬁ KaMepe " oOecrieueHnst Er0 BBLIHOCA K OKOHYAHMIO UTJIEL.

B kauecTBe pacnbUIsIeMbIX JKUIKOCTEH MCIOIBb30BANNCH CUPOIBI € BSI3KOCTBIO OT 15 10
80 cll3, pacTuTenbHbIC, MAITUHHBIE 1 ABUAITMOHHBIC MAciia C Pa3JIMYHON BA3KOCTHIO.

IV. PesynbTaThl uccneqoBanuit

Jlia onpeneneHus NnpeaeabHbIX BO3MOKHOCTEH MPEAIOKEHHOT0 crocoda paclbUIeHUs
IPU  HUCCIEJOBAaHMM IApaMETPOB  a’po30Ji  yCTAHABIMBAICS  MMHHMMAIBHBIA  PACXO.
TPaHCTIOPTUPYIOLIEro raza. MMHHUMaJIbHBIA pacxoi paclbuIieMOil KHAKOCTH (Macia) He
npesbiman  0,15-0,2 ma/MuH. AMnTyna kojaebaHuil TOpLEBONW MOBEPXHOCTH KojeOaTeabHON
CHUCTEMBI U3MEHsIach OoT 5 10 20 MkM. /J[1s uccieoBaHus BINSHUS YaCTOThI YJIBTPA3BYKOBBIX
KoJleOaHWH Ha Tpolecc JBOMHOIO  paclbUICHUs TPH  HPOBEAECHUM  UCCIEI0BaHHUN
WCITOJIH30BAINCH JIBE YIHTPA3BYKOBBIE KoJebaTenbHbIe CHUCTeMBI ¢ yacToTamu 22 kI u 60 kI 1.
Jns uccnenoBaHus BIMSHUS (OPMBI OKOHYAHMS PACHBUIMTENBHON WIJIBI MPU MPOBEJCHUU
HCCJIEIOBAaHUM MCIIONB30BAIIUCH PACTIBUIMTEIbHBIE TPYOKH C pabOYMMU OKOHYAHUSMHU B BHJIE
BHYTPEHHET0 KOHyca (BOPOHKHM), U B BUJI€ Cpe3a Mo yriaoMm 45°.

KoHTponp mapameTpoB paclbUIEHHsS OCYIIECTBISUICS IYyTeM HW3MEpEeHHus pasmepa
Kalejab Macila, PaclbUIEHHOTO Ha IMPEIMETHOE CTEKJIO MUKPOCKOIA Ha pacCTOAHUU 20TH MM OT
topua Tpyoku, Ha pucynke 3 mpencraBneHa tunuyHas (oTtorpadus CIeoB paclbUICHUS Ha
IIPEIMETHOM CTEKJIE.
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Pucynok 3 — @ororpadus ciieoB pacublIsIEMOro Macia Ha CTeKJIe

N3mepenne pazmepa Kamnesab NpOU3BOIMIOCH ¢ moMolbio Mukpockona MUKME/I-6 u
00BeKT-MUKpoMeTpa ¢ yBenmndenneM 100x. M3mepenue pazmepa 4acTull MPOU3BOANUIIOCH B TPEX
MecTax Ha KaXAOM ciene. M3Mepsianch TOJNBKO Kaluld MpaBUIBHOH Kpyriod ¢opmsel. s
MOCTPOCHUSA pactipeneneHus npousBoauiock uzmepenue 200-1000 kanens. TonmuHa IIEHKH U
nepepacyer pPacTEeKIIMXCs MO CTEKIy Kallelb B KalUIM MpaBHIIbHOW chepuydeckoil (HopMbl HE
IIPOU3BOIUIICS.

[lonydyeHHble pacrpeneneHuss pa3MepoB PpaCTEKIIUXCA Kalelb, IOJYyYEHHBIX IpHU
UCMOJIb30BAaHUM  pACHbUIMTENIBHBIX TPYOOK ¢ pabouMM OKOHYaHMEM B BHJE cpe3a
IIpEeJICTaBJICHbI Ha PUCYHKaX 4 U 5.

Ha pucynkax 6 u 7 mpeicTaBieHbl pacnpeieieHns pa3MepoB pacTEKIINXCs Kareb,
MOJIyYEHHBIX MPHU HCIOJIb30BAaHUM PACIBUINTEIbHBIX TPYOOK ¢ pabO4YMM OKOHYaHHUEM B BHJIE
BHYTPEHHETO KOHYCA.

Ha pucynke 4 mnoka3zaHo pacopelelneHue pa3MepoB  YacTHIl  ad3po307,
c(hOpMHPOBAHHOTO MIPH UCIIOJIB30BAHUM KOJIEOATENbHOM cucTeMbl ¢ paboueii yactoroir 60 xl.
Pacnipenenenue nmeer nBa SpKO BbIpaXXEHHBbIX MakcuMyma B paiioHe 20 m 60 Mxm. Bropoii
MakcUMyM (60MKM) OOYyCIIOBIE€H HalW4yhMeM OOJBLIOrO KOJMYECTBA YaCTHUI] MEPBUYHOIO
pacmbuleHUs] WM PACHbUICHHEM Kaluld, OOpa3ylomielcsi Ha  TOPLEBOW IOBEPXHOCTH
pacnbUIMTENbHOM Wbl IIpakTHdecku ©OJHOE OTCYTCTBHUE 4YAaCTHIl, IIPEBBIMIAOINX II0
pasmepam 100 MKM cBUAETENbCTBYET 00 3(P(PEKTUBHOCTH BTOPUYHOTO JIOTIOJTHUTEIBHOTO
pacIlbUICHHUS.
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Pucynok 4 - PacnipeneneHnne 9acTHIl IPY UCTIOIB30BaHUH KOJIEOATEIbHON CUCTEMBI C YaCTOTOM
60 k'l ¥ pacHbUIMTENBHOM UIVIBI ¢ paOOYMM OKOHYAHHEM B BHJE cpe3a

Ha pucynke 5 mnpencraBieHO paclnpefeneHus pa3MepoB YacTHIL a’p0301J14,
MOJTYYEHHOTO TPH HCIIOJIb30BAHUH KOJIeOaTeIbHON cucTeMbl ¢ pabodueld wactotod 22 kIl
Pacnpenenenue nMmeer sipko BbIpaKEHHBbIM MakcUMyM B paiioHe 20MkM. IIpakTuyecku mosgHoe
OTCYTCTBHE BTOpOro MakcumyMa (90 MKM) CBHUIETEIBLCTBYET O OoJiee BHICOKOM 3((HEeKTUBHOCTH
BTOPUYHOT'O PaCMbUICHUs C YBEJIWYEHHUEM aMIUTUTY/Abl KoJeOaHUI pachbUIMTENbHOM WIJIBI Ha
0osee HU3KOM yacToTe.
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Pucynok 5 — Pacnipeaenenue yacTuIl Ipy UCIOIb30BAaHUH KOJIEOATEIbHOW CUCTEMBI C YaCTOTON
22 k'l ¥ pacHbUIMTENBHON UIIIBI ¢ pa0OYMM OKOHYaHHWEM B BHJE Cpe3a

Ha pucynke 6 mpencrasieH rpaduk pacrlpeieieHuss pa3MepoB YacTHIl adpo3oJisd MpH
HCIIOJIb30BAaHUU KoJieOaTeIbHOW CUCTeMBbl Ha pabouyro yactoty 22kl u pacnbuidtenbHON
TUTAHOBOW WIJIBI C pabOYMM OKOHYaHMEM KOHHYECKOW (BOpoHKO0Opa3HOH (opmel). Kak BUIHO
13 rpaduka MaKCUMYM pactpeieieHUsI TPUXOIUTCS Ha 9acTUIIBI pazMepom 20-30MKM.
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Pucynok 6 — Pacnipenienenrie yacTuil pyu UCIIOJIb30BAHUU KOJIEOATEIbHON CUCTEMBI € YacTOTOU
22 x['1 ¥ pacbUIMTETHPHON UTJIBI C pA0OYUM OKOHYAHHEM B BHJIE BHYTPEHHETO KOHYCa

Ha pucynke 7 mpexnctaBieH rpauk paclupeeseHus pa3MepoB YacTHUI[ a’po30is IpU
UCIIOJIb30BaHUU KosebaTenbHON cucTeMbl Ha pabouyro yactory 60kI'1 M pacmbUIMTENbHOM
TUTAHOBOMW UTJIBI C PA0OYMM OKOHYAHHEM KOHUYECKOH (BOPOHKOOOpa3HOU (hOPMBI).
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Pucynok 7 — Pacnpeaenenue yacTul Ipy UCHOIb30BAHUM KOJI€OATEIbHON CUCTEMBI C YaCTOTON
60 k'l ¥ pacHbUIMTENHHON UIIIBI ¢ pa0OYMM OKOHYAHHWEM B BHJIE BHYTPEHHETO KOHYCa

W3 rpaduka BUAHO 4TO pacmpeielieHne He UMEET TaKoro SIPKO BHIPAXKEHHOTO MaKCUMyMa
KaKk Ha PUCYHKE 6, YTO TaKXe CBUJETEIbCTBYET O HEJOCTATOYHOCTU aMIUTUTYAbI KoJeOaHui
pacnbUIMTEeNbHOM Wikl Uit 3¢G(EKTUBHOIO  BTOPUYHOIO  pPACHbUICHUS  a3po30J,
c(OPMHPOBAHHOTO B PACIIBUTUTENLHON Kamepe.

V1. BeIBOABI U 3aKITIOYEHUS

[Ipemioxkena KOHCTPYKTHMBHAas CXeMa M TEXHUYECKOE PEIICHHE, IO3BOJISIIOLINE
peann30BaTh pPACHbUICHUE BI3KUX KUJIKOCTEH B paCHbUIMTENILHOW Kamepe ¢ KousieOromiencs
MMOBEPXHOCTHU C MOCICAYIOINUM JOIOJHUTCIIBHBIM PaCIlblJICHUEM B BBIBOJISIIIIeﬁ IMOTOK a3p030Jid
pacIbUTUTEILHON WIJIE, KECTKO COEIMHEHHOH M KOJEOJIOIIEHCcsl BMECTe C paclbUINTENbHON
KaMepoil.

B pesynprare SKCIEPUMEHTANBHBIX HCCIEIOBAaHMNH Ha pa3padOTaHHOM CTEHE
HNOATBEpXKJEHAa  BbICOKass  A(QQEKTUBHOCTh  pealM3allud  BTOPUYHOTO  PACHBLICHHUS,
c()OPMHUPOBAHHOTO B PACHBUIUTENILHOM KaMepe adpo30isi W  BBISBICHBI 3aBHUCHMOCTH
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3G PEKTUBHOCTH PpACTBUICHUS OT YacTOTHI, AMIUIUTYABI KojeOaHWi U (HOpMBI OKOHYAHHS
paCHBIHHTeHBHOﬁ HUI'JIBI.

[ToyueHHbIe pe3yibTaThl MO3BOJISIOT CO3JAaTh CIEHHATM3UPOBAHHOE YIIBTPAa3BYKOBOE
o0opy0BaHuE, CIIOCOOHOE, 3a CYET JIBOMHOTO pacHbUICHUs 00eceuynTh (POPMUPOBAHUE YACTHUIL
a’po30Jisl BSI3KMX JKUAKOCTEH MEHbIIEro pasMepa (He MeHee 4eM B 3...4 pasza), 4YeM IpHU
OJTHOKPATHOM pacIblJICHUH C TIOBEPXHOCTH MPH TOM ke paboueil vacToTe.
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