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Cekuia 1. TexHiyHa rigpomexaHika

V]IK 66.084.8

JocaigskeHHs1 BIVIMBY 3MIHHM PEOJIOTIYHUX BJIACTHBOCTEN TEXHOJIOTTYHOIO
cepedOBHIA HA MPOLECH YTBOPEHHS Ta PO3BUTOK KaBiTauiitHoI 00J1acTi

bepnuxk I.M., A.T.H., 1OLEHT
Binnunpkuit HarlioHAIBHKUM arpapHUi yHIBepcHuTeT, M. BiHHUI, YKpaiHa

Anomayia. Kasimayiiina mexnonozia 3acmocogyemucs 015 00pOOKuU PI3HUX 3a C8OIMU BIACIUBOCMAMY CEPeOOsUly Ma
0N cmeopenHs Hosux mamepianie. Poskpumo mexanizm mpancghopmayii enepeemuuno2o nois @ ycbomy 06 °e€mi
cepedosuwa. Buseneno cymmegy 3miny peonoziunux enacmueocmeti 06pooniosanvhux cepedosuly. Bnepue 3’sacosano,
Wo 3a CE0IMU PEONOIUHUMU GIACMUBOCIIAMU HA eManax yYmeoperHs, po3gUmKy Kasimayiinoi ooaacmi ma 20106HUM
emanom npoyecy — CniecKy8anus 6ynbbaulok, cepedosuuje iCMOMHO 8iOpi3HAEMbCA 8i0 nonepeouboeo cmawy. Taxuil
BUCHOBOK nompebye KopeKyii napamempie kagimayilinozo anapamy. Pazom 3 mum, 6 peanbnux kagimayiinux anapamax
peanizyemuvca He3MIHHULL pexcuM ma napamempu npoyecy axycmuunoi 0ii Ha 06pobmosanvie cepedosuwye. B pobomi
BUBHAYEHO CMYNIHb 63AEMOGNIUEY PEOJIOCIUHUX 61aCmMUBOCMel cepedosuya ma aKyCmuyHo20 6UNPOMIHIOBaYa enepaii
HA OCHOBI CIMPYKMYPHUX MA QEHOMEHOIO2TUHUX MOOeNell O0CTIOHNCYBANUX CUCTHEM.

Kniouogi cnosa: mexnonoeiuni cepedoguuya, 61acmueocmi, pedicum, napamempu, GUNPOMinI08ay eHepeii.

CyuacHe ysIBICHHS NPOTIKaHHSA TEXHOJIOTIYHOTO MpOIlecy MiA JAi€l0 KaBiTallii, SIK CIoco0y
00pOOKH TEXHOJIOTIYHOTO CEPEAOBHINA, XaPaKTEPHU3YETHCS CYTTEBOIO 3MIHHOI PEOJOTIYHUX
BiactuBoctell [1]. BusHaueHHs 3MiHM PEOJIOTIYHUX BIACTUBOCTEH TEXHOJIOTIYHOTO CEpEeIOBHILA,
SIKUMH € B’ A3KICTh, IJIACTHYHICTH 1 TPYXKHICTh 3/IIHCHIOBATIOCS HA OCHOBI BUKOPHUCTAHHS 3aJICKHOCTI
KOHTaKTHOTO TUCKY BiJl 3a3HaYeHUX MapaMeTpiB. JlOCTiIIKEHHSIM B’ I3KO0- TUTACTUYHUX BIACTUBOCTEH
TEXHOJIOTIYHOTO CEpeIOBUIA TEepPEAyBaI0 3MIMCHEHHS OIlIHKM 3aKOHIB 3MIiHH KoedilieHTa
IUHAMIYHOI B’A3KO0CTi [2]. Jst cepeoBuIl, M0 MigKOPSAIOTHCS JHINHOT 3MIHH HANpPy>KEHHS 3CYBY
BiJI Tpaji€HTa MIBUJIKOCTI MPEJICTABICHO iX SK HBIOTOHIBCHKY PIAMHY, a 3a HEJIHIHHOI 3MIHOIO
HAMpY»XEHHS 3CYBY BiJI TpaJi€HTa MIBUIKOCTI. BUSBIEHO, M0 B’SA3KICTh CEPEOBUINA € BAKIUBUM
rapamMeTpoM, 10 BIUIMBAE HA YTBOPCHHs KaBITAIlIMHUX OYyJBOAIIOK, IX PO3BUTOK 1 Ha 3aKITIOYHUI
eTan TEXHOJIOTIYHOTO MpOIEeCy — CTHCKYBaHHS 1 cryieckyBaHHS [3]. B’s3kicTe BmimBae i Ha
YTBOPEHHSI Ta PO3BHUTOK (opMu OyipOamiku, ska 3a3BUYail MPUAMAEThCA y BHUTIAAL chepw.
[TpuiinsaTo, mo npu (opMyBaHHI CTPYKTYpU Ppeakilii CepeloBHILNA HAa KOJMBAHHSI aKyCTHYHOTO
amapary HeoOXiTHO BpaxOBYBaTH B’sI3Ki BIACTHBOCTI cepefoBuia. [IpoBeneHl eKkcnepuMeHTalbHI
JOCIIJIKEHHS] BU3HAYEHHS IHTEHCUBHOCTI YJIbTPa3BYKOBUX KOJMBAHb Ta AMIUTITY/ 3ByKOBOT'O TUCKY
y BIANOBIZHUX TOYKaX BHUMIPIB TEXHOJIOTIYHOTO cepenoBuIa. byB 3acTtocoBaHuii cmocid
aKyCTHYHOTO METOIy 3a JOMOMOIOI TiAPOQOHIB, SKUA € OJHUM 13 TEPCHCKTUBHUX s
BUMIPIOBaHHs KOHQIrypallii KaBiTamiiHoi 00J1acTi Ta IHTEHCUBHOCT1 KaBITAIITHUX MPOIIECIB.

VY pe3ynbTaTi eKCIepUMEHTIB Ta IX 00poOKH Oysiu BU3HAUEH]1 KOe(]IliEHTH 3racaHHs KOJIMBAaHb
TEXHOJIOTIYHUX CEPEIOBHUII 3 PI3HUMHU PEOJIOTIYHIUMHU BIIACTHBOCTSIMH, 32 SKHUMH PO3PaXOBYBAHCS
KoedirienTu B'a3kocTi. Jis B'I3KOCTI € CYyTTEBOIO 32 MAIMX 3HAYEHHSAX aMIUIITYZ Ha MOYaTKOBIN
cTajii yrBOpeHHs OyIp0aIok, ki MaroTh HEBEIHMKI paaiycu. Ha Oynbp0aniku 3 BETUKUM MOYATKOBHM
paaiycoM B'S3KicTh BIUIMBAE Mano. [0SCHIOEThCS 1€ TUM, IO HA MOYATKOBiM cTafii OyibOamku
MaJIoTo pajilyCy BHACHIJIOK Jii B’SI3KUX CHJI CTPUMYIOTBCS B CBOEMY 301bIIeHHI. [leit BUCHOBOK €
JIOT1YHUM 1 JUI iHTeHCH(IKaIil mpoIecy KaBiTallii Ui 3aCTOCYBaHHS KEPOBAHOCTI MPOLIECY, HIITXOM
i ABUILEHHS aKyCTHYHOTO THCKY.

Taxwuii pe3ynbTaT 3acBiuye, 110 MPOLEC yTBOPEHHS OYyIH0AIIOK € IIEBHOIO MipOIO CIIOHTAaHHHM,
BIJICYTHICTIO OJTHOYACHOTO CIJIECKYBaHHS OyIb0aIIok i moTpedye HasBHOCTI 3MIHHOTO aMILIITyTHO-
YaCTOTHOTO CHEKTPY HaBaHTAKEHHsI B1Jl aKyCTUYHOTO anapaTy. BuzHaueHHs Npy»XHUX 1 iHepLIHHUX
BJIACTUBOCTEH B yMOBaxX KaBITallliHOI OOpPOOKM TEXHOJOTIYHOTO CEpPEeIOBUINA, PO3IIISAATIOC
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IUIIXOM BUKOPHCTAHHS 3aJIEKHOCT1 JJIS BU3HAUEHHS IIBHJIKOCTI PO3MOBCIOKEHHS XBWUJIb B
TEXHOJIOTIYHOMY CEPEIOBHIII.

3Bakal0uu Ha CYTTEBHI BIUTMB IIBUIKOCTI PO3TIOBCIO/HKEHHS XBUJIb Ha MPOIIEC KaBiTarlii, Oyma
3MiliCHeHa SIKICHA Ta YHCIIOBA OIlIHKA ii B ICHYIOUMX TOCTiKeHHSX [4]. BusBieHo, 0 MIBUAKICTH
3BYKYy B TEXHOJIOTIYHHUX Ta30pIIMHHHUX CEPEIOBHINAX 3aJICKUTh BiJI CITIBBIIHOIICHHS Ta30BOI 1
pinnHHOT KOMIIOHEHT. CyTT€eBa BIIMIHHICTh MK 3HAUEHHSIMU ILBUKOCTI PO3IOBCIOKEHHS 3BYKY,
10 HaBEJIEH] B ICHYIOUHX po0oTax [5, 6] 00yMOBIIEHI PI3HUMH YMOBaMH peajli3alli€lo KaBiTalliiHOTO
nporecy. ExcriepuMeHTallbHI TOCIIKSHHS] BUMIPIOBAHHS IIBUIKOCTI PO3MOBCIOIKCHHS XBHUIIb B
TEXHOJIOTIYHOMY CEpPEIOBHINN 3IMCHIOBAIUCSA 3a BHUKOPUCTAHHS TEHEpaTopa IMITYJIbCIB,
BUIIPOMiHIOBaYa Ta TPYOKH 3 TEXHOJIOTIYHMM cepepoBuineM. OTpuMaHi 3anucu (hiKCyBaJIUCh Ha
KOMIT'FOTEpl y BHUIJIAAI BiOporpam Uil pi3HUX TEXHOJIOTIYHUX cepeaoBuil. OOpoOKorw Iux
BiOporpam i 3M1iliCHIOBAJIOCS] BU3HAYCHHS YMCIIOBUX 3HAYCHD IIBUKOCTI PO3MOBCIOKECHHS XBUJIb,
SIK1 HaJ1aJIl BUKOPUCTOBYBAIMCS TIPU BU3HAYEH] 1HITUX IMapaMeTpiB.

BaxxmBuM napameTpoM mpoliecy € XBHIIbOBHM OMip CepeioBUINa, SIKUIl IpeicTaBIIsie 100y TOK
IIITBHOCTI 1 MIBUJIKOCTI 3BYKY B HhOMY. Bpakaroya BiIMIHHICTh B aKyCTHYHHX MapaMeTpax piuH 1
rasiB, II0 TaKOX OIIOCEPEIKOBAHO MIATBEP/KEHA XapaKTEpPOM 1 YHCIOBUMH 3HAUYEHHSMH Pi3KOi
3MIHU XBHJIBOBOTO omopy. [IpuiiHsaTO, 10 OYIb-SKUI eTan Mpolecy KapiTallii MpeAcTaBiIse cOO00
B3a€EMOJIII0 KaBiTaTopa 3 CEpPEJOBHUINEM 13 CYTTEBOIO 3MIHOIO OCHOBHHUX iXHIX XapaKTEpUCTHK.
TexHomoriuHe cepenoBuile, 0e3MOoCepeIHhO B3a€EMOAIIOYN 3 POOOYHUM OPraHOM YJIBTPa3BYKOBOI
KOJINBAJIBHOI CUCTEMH, € 11 aKyCTUYHUM HaBaHTaKEHHSM, 1 31 3MIHOIO y 4aci CBOIX BJIIACTHBOCTEH €
HOBUM JDKEpPEJIOM HaBAHTAXXEHHS B OyIb-SIKHH MOMEHT 3apOJKEHHS, PO3BUTKY Ta CIUIECKYBAaHHS
KaBiTaiiiHUX OyJb0aIIoOK 1 Take CepeloBHUINE MPSIMO BIUIMBAE HA MapaMeTPH YIbTPa3ByKOBOTO
KaBiTaTopa.

TakuM 4MHOM, POBEICHI JOCTIKEHHS JO3BOJSIOTH 3a3HAUYNTH HACTYITHE.

1. BukoHaHi aHATITHYHI JOCIHIDKEHHS BIUIMBY PEOJIOTTYHMX BIACTUBOCTEH TEXHOJIOTTYHHX
CEepEeIOBHIIl HA YTBOPEHHS 1 PO3BUTOK KaBITAIIfHOT 00JIACTI I03BOJIMITN BCTAHOBUTH 3aKOHOMIPHOCTI
B3a€MO/II1 KaBITAIIITHOTO amapary i TEXHOJIOTIYHOTO CepeIOBHUIIIA.

2. IlpoBeneHi aHANITHYHI Ta €KCIIEPUMEHTAIbHI JOCTIKEHHS PYXY CUCTEMHU «KaBiTalliMHUI
amapaT — CEpellOBHUIIEe» Ha OCHOBI 3aCTOCYBaHHS JMCKPETHHUX Ta KOHTHHYaJbHUX Mojejeil Ta
MOETATHOMY BpaxyBaHHI CTaJiii MpOIECiB YTBOPEHHs, PO3BUTOK Ta CIUIECKYBaHHS OyJIbOaIIoK
KaBiTariiiHoil 001acTI.

3. Orpumani ¢opMynu A LUIECHPSIMOBAHOTO Y3TOKEHHS PEXHUMIB 1 IapamerpiB
KaBITaIlIMHOTO arapaTy 1 TEXHOJIOTTYHOTO CepEeIOBHIIIA.
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Cekuia 1. TexHiyHa rigpomexaHika

Investigation of the influence of changes in the rheological properties of the
technological environment on the processes of formation and development of the
cavitation region

Bernyk .M.

Abstract. Cavitation technology is used to process media with different properties and to create new materials. The
mechanism of energy field transformation in the whole volume of the environment is revealed. A significant change in the
rheological properties of processing media was revealed. It was found for the first time that the environment differs
significantly from the previous state in terms of its rheological properties at the stages of formation, development of the
cavitation region and the main stage of the process - bubbling. This conclusion requires correction of the parameters of
the cavitation apparatus. At the same time, in real cavitation devices the constant mode and parameters of the process of
acoustic action on the processing medium are realized. The degree of interaction of rheological properties of the medium
and acoustic energy emitter on the basis of structural and phenomenological models of the studied systems is determined
in the work.

Keywords: technological environments, properties, mode, parameters, energy emitter.
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