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B pabome paccmompenvi Qusuueckue npoyeccol, 4mMo 603HUKAIOM NPU PACHONOdNICEHUU OUILMPOBATILHON NepecopooKU 6
KABUMAayuoHHol cpede, CO30AHHOM YIbMPA36YKOBOM BONHOU, UHMEHCUBHOCMb KOMOPOU NOpoe GO3HUKHOBEHUS KAGUMAYUU.
Ilpedocmasneno anarumuyeckuti aHaiu3 NOGEOEHUsl KASUMAYUOHHOSO NY3bIPs U YACMUYKY 3A2PASHUMENS 8 YIbIMPA38YKOBOM NOJe,
YUMo NPeoocmasio BO3MONCHOCHb NOCIMPOUMb MAMEMAMUYECKYI0 MOOelb npoyeccd (Quibmposanus 6 YibmpaseyKoeou cpeoe.
IIpedocmasnenvl  sKCnepuUMeHmMaibHble  MAMepuanbl  pACHPOCMPAHEHUs  YIbMPA3EYKOBbIX  6OIH 6  3AMKHYMOM — 00beme
KasUumayuoHHo2o unompa.

Knuouesvie cnosa. gunemposanue; ynompazeykosas KasumayuoHnas oOpabomka, YIempazeykosoe noie; Yibmpazeykoedsl
Kasumayust; KagumayuoHHas po3us.

OuipTpoBaHNE TEXHHYECKHX JKUAKOCTEH oOecrednBaeT HaJeKHOCTb M KadeCcTBO pPabOTBHl T'MAPOCHCTEM U
3 (PEKTUBHOCTh MHOTHX TEXHOJOTMYECKHUX IPOIeccoB. TpaguuuMoHHO npoOieMbl (UIBTPOBAHMS IKHIKOCTEH
PELIAIOTCS C MOMOIIIBIO IIEHTPOOSKHBIX GUIBTPOB [1], GHUIBTPOB € CeTUATHIMHU HIIM MOPUCTHIMU Tieperopoakamu [1-4],
¢uIBTpaMHu, CO3MAIOIIMMH BBICOKME OTHOCHUTEIIbHBIE CKOPOCTH IEpeMeleHUs] (GUIbTPYIOIIEH Ieperopojku |
3arpsI3HEHHOM XHUJKOCTH, HAIpHMeEp, 3a CUeT OBICTPOTO BPAIICHUS B JKUAKOCTH LMJIMHIPUYECKOH (DUIIBTPOBAIBHON
neperopoaku [5].

HenocraTkamu ykazaHHBIX cHOCOOOB (DMIIBTPOBAaHHS SIBISCTCS JTHOO Majas IPSI3eeMKOCTh NpH Tpedyemoi
BBICOKOW CTeNeH! (QUIbTpalMy, NPHBOIAMIAs K OBICTPOMY 3aCOPEHHIO (HIIBTPOIIEMEHTA M, KaK CJICICTBHE, POCTY
nepernana JaBlIeHUs Ha HeM, MO0 HeoOXOIMMOCTh B IEPUOIMYECKON MEXaHHYECKOH OYHCTKE (QUIBTPOdIEMEHTA C
TIOMOIIBIO TIPOTHBOJABIICHNS WM C TIOMOIIBIO IIEPUOANYECKU BPAILAIONIMXCS HOXKEH, MPOYMIIAOIINX [a3bl IEeIEeBhIX
(GUIBTPOIIIEMEHTOB, WM HU3KOYACTOTHBIX BUOPAIIMOHHBIX HJIEKTPONPHUBOLOB, 00SCIICYHBAIOIINX TIEPUOANYECKOE HIIH
HenpepbIBHOE cOpachIBaHUE 0CaAKa ¢ QHIBTPYIOLIeil meperopoaku [6].

W3BecteH opHaKo croco0 (GHUIBTPOBAHMS KHUIAKOCTH B YIJIBTPa3BYKOBOM IIOJI€, MHTEHCHBHOCTh KOTOPOTO
obecrieunBaeT BO3HMKHOBEHHE B JKWJIKOCTHM KaBUTAllMM M COINYTCTBYIOIIMX €W BTOPUYHBIX SIBICHHH, TaKUX Kak
aKyCcTHYecKasi TypOyJIeHTHOCTh, Jera3aiis, MUKPOTCUCHHUs, yIapHbIC BOJIHBI, KYMYJISTHBHBIE MUKPOCTPYH U T.J. [7-
10]. U3BecTHO HECKONBbKO BApHaHTOB pealu3aliu crocoba (UIBTPOBaHUS B YIBTPAa3ByKOBOM TMOJE - C
WCIIOJIb30BaHUEM (HIBTPOBAILHOM IEPEropoJky WM Oe3 Hee, B Ioje, 00pa30BaHHOM CTOSYEH YIbTPa3ByKOBOU
BOJIHOM, Oeryuieil ynpTpa3sBykoBoi BojHOW B nud¢dy3HoMm yibrpassykoBoMm mone [10]. B ciaydae ucrnonb3oBaHus
BapuaHTa (IIBTPOBAHUS B YJIBTPa3BYKOBOM IIOJIC CTOSYEH BOJHBI KOPITyC (DHJIBTpa BBINONHACTCS PE3OHAHCHBIM C
pa3MepaMu, KpaTHBIMH Y2 JJIHHBI BOJIHBI YJIBTPa3BYKOBBIX KOJNICOAHUH B OUMIIAEMOH KHUIKOCTH.

Lenpto craTten sIBISiETCS CO3MaHUE (H3UYECKOM MOIENH Ipolecca (GUIbTPOBAHHSA B YJIBTPa3BYKOBOM IMOJIE
CTOSTYEH BOJIHBI.

B ciyuae usnydeHus B BOJLy IUIOCKO# 3BYKOBO# BOJIHBI 4acTOTOM 22 KI 1| cpe/THero ypoBHsI HHTEHCHUBHOCTH, IPU
KOTOPOM KaBUTAI[MOHHBIC SIBJIICHHS yXK€ MPHUCYTCTBYIOT, HO €lle Ci1a00 BBIP@KEHBI, BJIOJb MPO3PAYHOrO CTAaKaHa C
PE30HAHCHBIM TPOJOJIBHBIM pa3MepoM, Iojydaemas Gopma noss, npeacrasiena Ha puc.l. U3 puc. 1 cnenyer, uro Ha
W3JTydalolleil MOBEPXHOCTH YJIBTPAa3ByKOBOTO IpeoOpa3oBaTelsi euie OTCYTCTBYeT AByX(a3zHas KaBUTALMOHHAs
MIPOCIIOiKa, MPUBOAAIIAS K MOTJIOMIEHUIO U PAaCCEMBAHUIO YJIBTPa3BYKOBOH SHepruu. Bronb crakaHa ycraHoBHIIach
CTOsIYasi BOJIHA JleOpMalyy, B IMyYHOCTSAX KOTOPOH CKAaIIMBAIOTCS KaBUTAIIMOHHBIC IMy3BIPBKH. PaccTosiHMe MExmy
MIPOCIIONKaMU My3bIPHKOB PaBHO Y2 JUIMHHBI BOJHBL. I1y3bIpbKH 00pa3yroTcs BCIEACTBHM MEPUOAMYECKOTO CXKATHI U
pa3psDKeHHS B 3BYKOBO# BOJIHE Je(hOpMALIUH.

KaButanmoHHBIE My3BIPEKU 00pa3ylOTCs U3 3apOJbINIeH KaBUTAIWK, B KAYeCTBE KOTOPBIX MOTYT BBICTYIIaTh HE
CMayMBaeMble TBEPIblC YaCTHUYKH, HEPACTBOPEHHBIC T'a3bl, MUKPOITY3bIPHKH HEPACTBOPCHHBIX Ta30B, HAXOJILIMECS B
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MHUKPOTpEIIMHAX Ha HE CMAdHWBaeMBIX TBEPIbIX, TPAHUYAIINX C JKUAKOCTBHIO, MMOBEPXHOCTAX, H.T.J. KaBUTarmoHHbIE

[apora3oBbie MMy3bIPhKU YBEIMUMBAIOTCS B pa3Mepax B (ase pa3perkeHus U CXJIONbIBatonrecs B ase ckaTus 3ByKOBOU
BOJIHBI TIOCJIE COBEPIICHHS OTHOTO FJIM HECKOJIBKHX KoseGanwuii [11].

MuHHMaIBHBI pa3Mep 3apoiblmiel, CHOCOOHBIX

BO30YUTh YJIBTPA3BYKOBYIO KaBHUTALIMIO, JIOJDKEH OBITH

N BBIIIIE KPUTHYIECKOTO pasmepa [11, 12]
' 1/2
Y[, 2
'. § Vi

rze 6 - K03((QHUINEHT TOBEPXHOCTHOTO HATSHKEHUS; R -
HayaJbHbIM paguyc My3bIpbKa, Py - TUAPOCTATHUECKOE
nasieHue. IlpuBeneHHOE BbIpaXKEHUE CIPABEAIMBO MpU
YCIOBHM,  4YTO  [JaBJICHHE  HACBIIIEHHBIX  [apoB
MPEHEOPE)KNMO MaJ0 10 CPaBHEHUIO C AMIUTUTYIHBIM
3BYKOBBIM JaBJIICHHEM.

MakcumanbHBIH ~ pasMep  3apoJblleH,  CHOCOOHBIX
BO30YIUTh YIBTPA3BYKOBYIO KaBUTALUIO, COOTBETCTBYET
HX PE30HAHCHBIM pa3Mepam, IPH KOTOPBIX UX COOCTBEHHAs
4acTOTa PaBHA YacTOTE BBOJAMMOIl B HJIKOCTh 3BYKOBOH
BOJHBI. Pe30HaHCHBIA pa3Mep 3apojblllla M YacToTa
KoNeOaHmii CBA3aHbI 3aBUCUMOCTRIO [11, 12]

3

2 i 20
(27zf ) = Za Py +
PRpe3 I tpe3

: @

rzie f - yacToTa 3BYKOBBIX KOJIEOAHHH; Rpes - PE3OHAHCHBIN
pasmep 3apojmlmia; Y, - IOKa3aTenb anauadaTel, p -
IUIOTHOCTh HEBO3MYIIEHHOW XHIKOCTH;, P, - 3BYKOBOE
JaBJIeHHE, CO3[aBaéMO€ 3BYKOBBIM TojieM. B crosueit
3BYKOBOW BOJIHE I1apOra3oBbl€ Iy3bIPbKH, HMEIOIINE
pa3Mepbl  MEHbIIE Rpe3, myTeCHPYIOT B (daze ¢
KOJNEeOaHWAMH MJABIICHUA W CMEIAIOTCS K ITYyYHOCTSIM
JNaBJIEHUS, a TpH pa3Mepax, IPEBBIIIAIONTNX Rpes,

Puc. 1. YabTpasBykoBoe 1oJie mIocKoi crosruei TepeMemaTcsl K y3aaM jaaBieHus. CKOpPOCTh JBHMKCHHUS
BOJIHBI B TEXHOJIOTHYECKOM 00hEme My3BIPHKOB OIPEACIIETCS 3aBHCUMOCTBIO [ 13]
2
Ro P
_ a
Vnep nys Py ' ®)
' Vivoy X
10u Po+an
3R

rze 4 - Koo PUIUEHT BA3KOCTH KUIIKOCTH; X - IPOCTPAHCTBEHHAsI KOOPIMHATA.

TpaHcnauMOHHOE ABMKEHUE MY3bIPHKOB K y3JIaM JaBJICHUS CTOSYEH 3BYKOBOI BOJIHBI MPUBOJUT K KOATyJISILIUU
My3bIPBKOB B 3THX 30HAX, T €. YBEIMYEHHUIO X pa3MepoB. Takue KpymnHble My3bIpbKH, HAXOSICh B 30HE C NPAKTHYECKU
HYJIEBBIM 3BYKOBBIM JaBJICHHUEM, HE CXJIONBIBAIOTCSA. VIMEHHO Takue NPOCIOWKH Iy3bIpbKOB W HAOIIONAIOTCS
BU3YyaJlbHO Ha OKCIEPHUMEHTAJBHBIX (OTOrpadusx 3BYKOBOTO IMOJs IUIOCKHX cTOsuMx BONMH (puc. 1 m puc. 20).
TecroBast anmomuHueBas Qoiibra, pasMelleHHass B KaBUTAMOHHOW KaMepe HOPMaJIbHO K H3JTydarouleld MOBEpXHOCTH
YJIBTPa3BYKOBOTO IpeoOpa3oBaTesisl, IOKa3bIBACT OTCYTCTBHE KaBUTALMOHHOM 5po3ud  (OJBrH B IUIOCKOCTAX,
COOTBETCTBYIOIIMX y3IIaM JaBJICHUS B CTOsiuei BonHe (puc. 20).

B my4HOCTSX BOJIHBI aBJICHHUS, T/I€ COOMPAIOTCS MY3BIPLKU Pa3MEPOM MEHEE R|q;, BCIEACTBHE YepenoBanus (a3
CKaTHsl M paspeXEHHs ITy3BIPbKH, COBEPIIMB OJHO WM HECKOJBKO INepekojie0aHnii M HaKONMB MPH 3TOM 3HEPIHIo,
CXJIONBIBAIOTCSL ¢ 00pa30BaHUEM yJapHBIX BOJH, KOTOPBIE NMPHUBOIAT K 3PO3MOHHOMY pa3pyLICHHIO TECTOBOH (oJIbIu
(puc. 26). Ucnbitarenshast Qosibra Ha puc. 20 MOMONHUTENBHO MOKA3bIBAET, YTO MAKCHMAajbHash HHTCHCHBHOCTH
SPO3MOHHOTO pa3pyIIeHHs] HaOOAaeTcs BOJIM3M M3JIydalomieil MOBEpXHOCTH YIIbTPa3ByKOBOroO IpeobpasoBarens. I1o
Mepe YHAJICHUS IYYHOCTEHl MaBICHHS OT H3JIydarolleil IOBEpXHOCTH HHTEHCHBHOCTh KaBHTALMOHHOH 3PO3UH
YMEHBLIACTCS, YTO OOBIACHAETCS MOTEPSIMH YJIbTPa3BYKOBOW SHEPrUH IPH IPOXOXKICHHS BOJHBEI uepe3 ABYX(asHbIe
KaBHUTALMOHHBIC TIPOCIIONKH, OTIOMIAIOIINE U PACCEHBAIOLINE YIBTPA3BYKOBYIO dHepruio[ 14].
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Snwmpasbyxabod usnmpsamens

S

Puc. 2. Cxema pa3MelneHus yJibTPa3ByKOBOIO MOJIsI IUIOCKOI CTOsTuei BOIHBI (2) U (poTorpadusi KABUTAIMOHHON 3PO3HH
TECTOBOM aJIOMUHUEBOH GOJILIH B MECTAX, COOTBETCTBYIOLIUM IYYHOCTSAM JaBJieHus ()

B3Bemennas HacTulla 3arpA3HUTCIIA KUJAKOCTHU, OKAa3aBHIMCH BO3JIC KABUTALIMOHHOT'O IMY3bIPbKa, HCHBLITHIBACT
6o BO3)ICI>'ICTBH€ IMOTOKA XHUJAKOCTHU OT ABMKYHIIUXCHA C 0OJIBIIION CKOPOCTBIO CTCHKHU ITY3bIpbKa, 6o BO3HCﬁCTBHe

/)
UIHEX
Uk
e frmin
fmox \fmax p f
U
U 'max

Puc. 3. Xapakrep u3MeHeHHUsI CKOPOCTH
JABHMKEeHHs1 CTEHKH KABUTAIIMOHHOTO My3bIPbKa B
(haze cxxatus H pase pacimpenus

YAapHOH BOJHBI TPH CXJIONBIBAHUM Iy3bIpbKa. Jlnms  ciydas
chepuueckoil  (OpPMBI  YACTHIBI 3arpsA3HUTENS ypaBHEHHE ee
JIBIDKSHUS B KHIKOCTH MOXET OBITh IpejicTaBiaeHo B Buje [15, 16]

dv ﬂKcon 2
e = P pd? (U -v)?, 4

rae m - Macca YacTHLbl 3arpsi3HUTENS; U - CKOPOCTh JBHIKCHHUS
gactupl; U - CKOpOCTb [IBIXKGHHS CTCHKH KaBHTALMOHHOTO
my3bIpbKa; Keopp - KOd(QuImeHT n060BOro conpotusnenus; d -
JMAMETpP YaCTHLII.

CornacHo JjgaHHBIM pabotel  [17] xapakTep H3MEHECHUS
CKOPOCTH JIBM)KCHUsI CTCHKH KaBUTAIIMOHHOTO ITy3bIphKa HMEET BUJ,
mpeAcTaBleHHbI Ha puc. 3. M3 pHCyHKa clexyer, 4ro C)KaThe
My3BIPbKa MPOUCXOMT 110 3aKOHY, OJIM3KOMY K 9KCIIOHEHIIHAILHOMY.
Peskuii pocT CKOpOCTH HayMHAeTCs € HEKOTOPOTO KPHTHYECKOTO
s3HaueHnsa Uy. locturayB 3HadeHus U, IPH yXKe MUHUMAaIbHOM
pasMepe my3sipbka, ckopocTh magaeT g0 0. [To marnHsiM paGots [18]
XapakTep U3MEHEHHUsI CKOPOCTH CTCHKH KaBUTAIIMOHHOTO My3bIPbKa B
Gba3e paclIMpeHHs SBISCTCS CHUMMETPHYHBIM OTpPaKCHHEM (ha3bl
COKATHSL.
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Jns ciaydas oOpa3oBaHMSI KaBUTALMOHHOTO IMy3bIpbKa B BSI3KOM CXKMMAaeMOH XHMIKOCTH NPH BBEACHHH B HeEe
YIBTPa3ByKOBOW BOJIHBI CKOPOCTh ABMIKCHHS CTEHKH ITy3bIPbKa MOXKHO OMHKCaTh ypaBHeHueM Xepputra-®muxna [19,

20]
2 2
RI1-2 4R 31, A [E]
c, Jdt> 2( 3¢, \dT

. 20 44U
- Py — P,SNwt + —+——+
1 Po—Pn—Pa R R

+— 3y
P 20 |(Ry
(mz)R)

+&[1_£]dp<R>_o

pc, 0 ©

()

drR

p

dR .
rae P, - nasieHue mapa; U = ;- CKODOCTb CXIIOMbIBAHHsA MY3BIPbKA; Cp- CKOPOCTH 3BYKA B HEBO3MYIICHHOM

KHUJKOCTH; W = 27Tf- KpyroBas 4acToTa UCKOBBIX KOJIeOaHMUH; Y - OKa3aTesb MOJIUTPOIIBI.
Pemenne ypaBuenust (5) mius ciydass oOpa3oBaHHUs KaBUTAI[MOHHOTO ITy3BIPbKa MPOBEAEHO MPH 3HAYECHUSX,

NOKa3aHHbIX Ha Tabi.1l. Pe3ynbrarhl pacuera npeicTaBiIeHsl B BUJe IpaduuecKix 3aBUCUMOCTEl Ha puc.4

Tabmuma 1
HavajibHble 3HAYEHHSs, HCI0Ib30BAHHbIE TPH MOJCJIHPOBAHUM JHHAMHKH KABUTAHOHHOIO Ny3bIphKa
. H- cex KT _3 H H H
foxlu |60 | p— g | 01075 | Pz | Poip | Pam Ro, M
Boxa 22 20 | 0,001 | 1000 74 4-10° | 2300 | 4-10° | 3,2-10°°

Bensun 22 20 0,0005 750 21 4-10° | 66000 | 4-10° | 3,2-10°°

AMTI-10 22 20 0,51 850 28,9 4-10° - 4-10% | 3,2-107°

2500

2000 et e

-.-‘l [ | ... -
]
. i |
] e
~..h
L 1500
s [ SR
(>(<S\ B Boga
E S .‘._‘
D 1000 ] -'. beH3uH
AMT-10
500 L1
[
0
0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2
p, mla

Puc. 4. 3aBucHMOCTb CKOPOCTH ABH:KEHHsI CTEHKH KABUTAIIMOHHOTO My3bIpbKa B (pa3e cikaTHs OT
CTATHYECKOIO AABJIEHUS B JKHIAKOCTH
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Cuurast ABWKCHHE CTCHKH KAaBUTALMOHHOTO ITy3bIPbKA HA YYACTKE L4y — L) PABHOYCKOPEHHBIM, ypaBHeHHE (4)
MOJKHO NIE€PENncaTh B BUIC

2
av anonpp d 2
— = eomt (gt-v)?, 6
dt 8m ( ) ©)
rae Keonp = 0,8; @ - ycKopeHue ABUIKEHHUS YaCTULBI 3ar PASHUTEIIS.

Wurerpupys noiydeHHOe BbIpakeHuUe, a npeaeiax ot 0 10 ., — ty, nomydnm [15]:

a 1_er/a_Ar
V=ar+ Z (7)

1+ ez\/a_AT

7K pd 2
conp
8m
BO3JIE CTEHKH ITYJIHCHPYIOIIETO KABUTAIIMOHHOTO Iy3BIPhKa, BBITOJHEHHbIE 10 BhIpaxkeHu o (7), TpeacTaBIeHsl B BUIE
rpa¢pukoB Ha puc.5. llomydeHHBIE pE3yNbTAaTHl CBUACTENBCTBYIOT O BO3MOXXHOCTH JIOCTIDKCHHS YaCTHIIAMHU
3arpsI3HUTEINSI CBEPX3BYKOBOM CKOPOCTH MEPEMELICHUS B dKUAKOCTH.

roer = tmax —tk; A= . Pe3ynbrarel pacueTra CKOPOCTH JIBMIKEHUS YACTULBI 3aTPSA3HUATENS, HAXOAsAIIEeCs

9000
8000
.‘._j_.“_."'-..-glg‘-....-}. Fooe ‘
7000 + s +
+ee
+
6000 B
A Bopa, 10MmKm
2000 Boaa, 100mKm
BeH3nH, 10MKm
00 . beH3nH, 100MmKm
° ‘.!5, :A N AAA ...... © AMI-10, 10MKkMm
3000 A ..-.,_.... . i A + AMIF-10, 100w
o ._. A ‘.. A
2000 T
A * L4
1000 T A
.....
0 ‘ ‘ ..‘:-':.'.l'll.lll.nl.n.n..... -9
0 0,2 0,4 0,6 0,8 1 1,2 1,4 16 1,8 2

Puc. 5. 3aBucumocTtn CKOPOCTH IBUKCHHUA YaACTUL 3aTrPASHUTECJISA pa3Jm'moﬁ MaccChbl 1 pasMepoB,
HAXOASIIIUXCHA B KABUTAIIMOHHOM cpejie B0O3J1€ CTEHKHU MMy3bIpbKa

B npeAnonoXeHnn MOCTOSHCTBA CKOPOCTH [BH)KCHUSI CTCHKH KABUTAIIMOHHOTO ITy3bIPbKA W €€ PaBEHCTBE
cpeiHeapupMETHIECKOMY 3HAYEHHIO, MOKHO OTIPEENUTh My Th, KOTOPBII YaCTUIIA 3aTPSA3HUTEINS MPOMIET, HA yIACTKE
tmax — tks CO CBEPX3BYKOBOM CKOPOCTHIO, 3ammicaB ypaBHenwe (4) B Buue [16]

2 2
ﬂ - A(U _%j , (8)
dt? c
[pounrerpuposas ypasuenwue (8), momydanm
1
x=—[UAr —In(1+UA?) ], C)
L Uacin(L+UA)]

PesynpTaThl pacueTa BENMYHHBI MEPEMEIICHHS YACTHIBl 3arpA3HATENS, HAXOJSIICHCS BO3JE CTEHKH
CXJIOTTBIBAOIIETOCS KABUTAIMOHHOTO ITy3bIPhKA, B 3aBHCHMOCTH OT Pa3MEPOB YACTHIBI W CTATHYECKOTO IaBICHHS
cBeneHbl B Tabi. 1. [16]
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Ta6nuna 2
3aBHCHMMOCTH BEJTHYUHDI MepeMelleHNsl YACTHIIbI 3arPSI3HUTEIsS, HAXOIAIIeHCs BO3J1e CTEeHKH
3aXJIONBIBAKIIEr0Cs KABUTAHOHHOTO NMY3bIPbKA, OT PA3MEPOB YACTHIbI H CTATHYECKOI'0 1aBJIEHUS

Huametp CraTtnueckoe CwMmerienue B CwMmerienue B Cwmemenue B AMI'-
YJaCTHUIIbI, MKM nasieHue Mlla BOJIe, MKM OeH3MHE, MKM 10, Mmkm
0,1 41,279702 74,60884 38,5649
0,5 39,107835 54,17943 25,67424
10 1 22,328168 34,98349 6,970632
15 5,675779 14,38415 6,211486
2 41,327390 0,641432 0,125832
0,1 6,026788 12,21081 5,565946
0,5 5,657538 8,309672 3,480699
100 1 2,969696 4,969105 0,821381
15 0,658521 1,813939 0,725461
2 6,034946 0,067504 0,012873

AHanu3 NOoJTyYeHHBIX PACUeTHBIX 3HAUEHHWH BEIWYMHBI MEPEMENICHHs YaCTUIIBI 3arps3HUTENS B KaBUTAIIMOHHON
o0J1acTH yIBTPa3BYKOBOTO IIOJISI 3HAYMTENBHO TPEBBINIAET pa3Mepsl Mop (HIBTPYIOMIEH Neperoposku, KOTOphIE B
¢upTpax TOHKOH OYHCTKM coCTaBSIOT 5..20 MxM. KoneOaTenpHble IBIKEHHS 3TUX YacTHI HE ITO3BOJISIOT
3arpsI3HUTEII0 TIPOHUKHYTH Yepe3 MOphl QMiIbTpa. ITOT 3PQEKT MHOTrIA HA3BIBAIOT d(PPEKTOM <IIBSHOM» YaCTHIIBI.
Coynapssce MeXIy coO0H, KOJMEOTIOMMUECs YaCTHIIBI KOATYIUPYIOT M OCENAI0T B Ipsa3ecOOpHUK GrinbTpa. [IpoHNKHYTH
4yepe3 Mmopbl (GuiIbTpa TakWe YKPYIHEHHble dacTHIBl He MoryT. CoynapeHHs TaKHX, MHTCHCHBHO KOJCOJIOLIHXCS,
4acTull ¢ (HUIBTPOBAIBLHON INEPETOPOIKON, chepruecKre yIapHble BOJIHBI OT 3aXJIONBIBAIOIIMXCS B KaBUTALIMOHHOM
005acTH My3BIPHKOB M BBICOKODHEPIeTHYECKHE KYMYJATHBHBIE CTPYH, BO3HHKAIOIIME IIPU 3aXJIOIBIBAHUH
KaBUTalMOHHBIX Iy3bIPHKOB BOIN3HM MOBEPXHOCTH (QHIBTPOBAIBHON MEPEropoAKH, IPHUBOIAT, IOMHUMO KaBUTAIIMOHHOM
9po3uH (UIBTPOBAIBHONW MEpPEropoAKH, K BO3OYXKICHHIO B HEW YJIbTPa3BYKOBBIX KojeOaHuMH. OTH KojeOaHMs
CYIIECTBEHHO CHIIKAIOT MOBEPXHOCTHOE TPEHHE KUAKOCTH B MOpax (HIbTPOBAIBHOI MEPErOpOAKH, YTO MPUBOAUT K
TOBBIIICHUIO POM3BOAUTEIBHOCTH (UIBTpa TPU IPOYUX paBHBIX ycioBUsAX. Haxoxnenune QuibTpoBaibHON
MeperopoAKH B KaBUTAIMOHHOW cpeie obOecnednBaeT e, 3a CYeT CONYyTCTBYIOIIMX KaBUTamu 3¢dekTos,
MPaKTHYECKYIO HE3aCOPSIEMOCTb.

Hcnonp3oBanye (QuiIbTpOBAJIBHBIX TEPETOPOJIOK M3 KaBHTAIIMOHHO CTOMKMX MaTEpPHAJIOB ITO3BOJSIET Ha 0ase
PacCMOTPEHHON TEXHOJIOTUH CO3AaTh (DHIIBTPHI, OTIIHYAIOIINECS BEICOKUMHU SKCILTYaTalMOHHBIMH XapaKTePUCTHKAMH.

Anomauia. B pobomi pozenamymo Qizuuni npoyecu, w0 SUHUKAIOMb HPU PO3MiujeHHi QiitbmpyeanvHoi nepe2opooKu 6
KAGIMayiiHoMy cepedosuuyi, YmeopeHoMy YIbmpazeyKoeow Xeuieio, inmeHCUBHICMb AKOI nepesuuyye nopic GUHUKHEHHs Kasimayii.
Haoano ananimuunuii ananiz nogedinku Kagimayitinoi 6yab0auwKky ma YacmuHKy 3a0pyOHI08aya 6 yivmpasgykogomy noi, wo oaio
MOJCIUBICIG NOOYOY8AMU MAMeMamuyny Mooeib npoyecy Qiibmpysanus 6 YIbmpa3gyKo8OMY KASimayiiHoMy cepedosulyi.
Haseoeni excnepumenmanvhi mamepianu po3nogCcioOdCeHHs. YibmpazeyKosUux X6ulb 6 3AMKHEHOMY 00 emi kasimayitinoeo girempa.
Kuiouosi _cnosa. _inempysanns; yivmpaseykosa Kasimayiina o0poOKa, Yibmpasgykoge nofe, YIbmMpazeykosda Kasimayis,
Kagimayiina eposis.

Abstract. Purpose. Filtration of liquid may be increased by ultrasonic cavitation. Aim of article is creation of math model of
filtration in a standing ultrasonic field.

Design/methodol ogy/approach. Using equation of Herring-Flynn has allowed us to calculate velocity of the wall of bubble, which
provided an opportunity to calculate the speed and movement of the pollutant particlesin an ultrasonic field in the destruction of the
cavitation bubble.

Findings. The analysis of the calculated values show that fluctuations of contaminants in the field of ultrasonic cavitation field is
much larger than the filter pore walls, whichin finefiltersare 5 ... 20 microns.

Originality/value. This paper can explain theory of so called “ drunken” parts in ultrasonic fields, however next step is practice
realisation.

Keywords: filtration; ultrasonic cavitation treatment; ultrasound field; ultrasonic cavitation; cavitation erosion.
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