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I'APOAUHAMIMHI XAPAKTEPUCTHKH KABITATOPIB )
B OBMEKEHUX IOTOKAX HA PEXKUMAX HITYUYHOI KABITAIIII

Hageoeno onuc excnepumenmansHoeo ciOpoOUHAMIYHO20 CIMEeHOY 071 OOCTONCEHb 2IOPOOUHAMIYHUX XApaKmepu c-
MUK KAGIMamopie ¢ 0OMediCeHUXx NOMOKAX HA PeXCUMax WMYYHOI Kasimayil, pe3yrvmamy excnepumMeHmanbHux
O0CTIONCEHb KAgIMAamopia y euenaoi OUckie i KOHYCig i3 pi3HuM OiaMempom OCHO8U il KyMOM po3Kpumms npu tozo
GEPULUHI, NPOAHATIZ08AHO OUHAMIKY GUHOCY 2A3Y 3 GEHIMUTILOBAHUX KAGEPH, d MAKONC ONUCAHO OCODTUBOCHIT eXCeK-
yil Ha pescumax wimy4yHoi xagimayii 1 KagimayiiiHo2o Onopy Ha pescuMax po3euHeHol Kagimayii.

Kmiouoséi criosa: npuzomysanns 6ioouszebHO20 NAIUa, UWNYYHA Kagimayis, Kagimamop, 2iopoouHamixa.

© Konocos O. €., Ciserpkuii B. 1., Paones I'. J1., JTurBunenko €. 10., 2014.

MocranoBka npodJemMn Ta aHAJII3 ToNepeHiX AoCTiKens. [lepexin HA BUKOPUCTAHHS JBO- W 0araTokoM-
TOHCHTHOTO OlomaimBa i BiAMOBA BiJ TPamUUIIHHUX HA(TOIPOIYKTIB 3apa3 CIOCTEPIraeTscs B 0aratboxX KpaiHax
CBITY, SIKi Il HATIPAMH 3BEIH B PAHT JOKTPHH CBOIX IPOTPAM EHEPTETHYHOI OS3MEKH. Y Pe3yibTari MPOBEICHUX
ABTOPAMH TEOPETUYHUX 1 EKCIICPHMEHTATBHIX AOCTIKCHb OTPUMAHI JaHi, B IKHX TEOPETUYHI PO3POOKH IATBEP-
JUKYFOTBCSI TIDAKTUMHUMHE pe3yabTaTtaMu. Lle 1ano momToBX 111 BHHUKHEHHS LIOTO PSAY 1ACH, SKi CTOCYEOTHCS
CTBOPEHHS KOMOIHOBAHMX METO/IB IIPUTOTYBAHHA JBO- H 0araTOKOMIIOHCHTHOTO OiomanuBa i po3poOKH HOBHX TE-
XHIYHHUX 1 TCXHOJIOTIYHAX 3aC00IB Ta METOMK iX PO3PAXYHKY.

AmHani3 mareHTHO-iHpOpMAmIHHKUX 1 JTTEPaTypHUX JKEPENl CBIAUMTH, IO CHOTOIHI BIICYTHE OOIPYHTYBAHHA
BHOOPY Ta KOMOIHYBaHHS HAMOUIbIN €(EKTHBHUX METOMIB MPUTOTYBAHHS OiOmMamMBa AJ JOCSITHEHHS CHEPro- Ta
pecypco30epekeHHS Ta 301IBIICHAS BUXOAY MPOAYKTY. [ BHPIMICHHA 3a3HAYUCHOI MPpoOmeMu moTpiOHO, 30 KpeMa,
EKCIEPUMEHTAIBHO JTOCIIIUTH YIOCKOHAICHOI TEXHOJIOTII MPUTOTYBAHHS 1BO- H OaraTOKOMIIOHEHTHOTO Oi0TannBa
Ha 06a3i KaBiTAUIHUX METO/IIB TUCTICPTYBAHHS TA 3MIIIY BAHH.

MeTo10 CTAaTTI € BU3HAYCHHS TiIPOAUHAMIYHIX XapPAKTCPHUCTHK KABITATOPIB B OOMEKCHHX IOTOKAX HA PEKH-
Max IITYYHOI KaBiTamii.

Ommuc ekcnepuMenTaATLHOTO cTeHAa. ExciepumenTambauit creHy (puc. 1-2) CKIagaeTses 3 KOHTAKTHOI KaMe-
pH 4, A¢ BCTAHOBIFOIOTH KABITALIMHI CICMCHTH 5 1 BHKOHYIOTh Bi3yallbHI CIOCTCPSKCHHA, (poTOTpadyBaHHA, KiHO3-
HOMKY; ITMPKYJLILIHHOI CHCTEMH 3 BIALIEHTPOBOTO HAcoca /5 1 MOBITPONPOBOAY 8, 3aBISIKH SKIH CTBOPIOETHCS BH-
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MMapamerpn MoaeIOBAHHA KaBiTamiifHux mpomeciB. Buxoasmm 3 aramizy yMOB OMHBAHHS KaBITaTOPiB, pe-
SKAMHHUX TIApaMeTpiB, (Pi3uKO-XIMIUHUX BIACTHBOCTCH MOJCIBHHUX PIAMH i Ta3iB, BCTAHOBJICHO TaKi MOJCIBHI Mapa-
METPH, IO XapaKTCPU3YIOTh KaBITaLiiHI MPOLIECH HA PESKMMAX IITYYHOI Kasirarii [3].

Uwncno xasitamii y = 2(Py — PK)/(pVoz), e Py — THCK piguHM HA BXOJl B KOHTAKTHY Kamepy, [1a; P, — THCK Ta3o-
BOi (ha3H B MOPOKHMHI KABITAIINHOI KaBepHH, [1a; p — TYCTHHA PiTuHM, KI/M; V) — IBHAKICT PimKoi (a3u HA BXO-
Il KOHTAKTHY KaMepy, M/C.

Yucno Opyaa Fr = V/ ,/ gd , e d— miaMeTp OCHOBH KaBiTaTOpa, M.

Yucyio Peitnomsaca Re =Vd4f1+7y / Vv, Ie v — Koe(illieHT KiHeMATHYHOI B’ A3KOCT PiTHHH, M/C.

CrymiHb CTHCKY MOTOKY O = d/D, ne D — miaMeTp KOHTAKTHOI KAMEPH B MICIII PO3TAIIy BAHHS KaBITATOPA, M.

BinrOCHA TOBKHHA KaBiTaiitHOT KaBepHH A = L/d , a¢ [ — DOBKUHA KaBITAIIHOT KABSPHH, M.

Kasitauiitamii onip C, = 2AP/(pV,%), ne AP — maiHHs THCKY B KOHTAKTHiM Kamepi, [Ta.

KoepimienT exxexuii u = Q/U, ne O, U — BuTpara ra30B0i # piakoi ¢asu, BiIHOBIIHO.

BigsocHa BuTpara ra3oBoi pazu g = O/(Vod).

Bmnavennst po3MipiB kaBitaniiinoi KaBepHu. binpmy yacTHHY JOCHITKSHb KaBITANIHHOI KABEPHH IIPHUCBS-
YCHO PSKEMAM INTYYHOI KaBiTarii ;g Oe3MeKHUX pianH [3] Ta 0OMEKCHHM PiIHHAM — B OCHOBHOMY 3a CTYIICHS
crucky 0,01...0,1 [4]. 3okpema, y nparii [5] aBTOp JOCTIAMB 3MiHH MApaMETPiB KaBITAIiTHOI KABEPHH HA PEKUMAX
TPUPOIHOI KaBiTamii 3a CTymeHiB CcTHCKY motoky 0,3...0,7, v mpami [6] — HA pekmMmax INTYYHOI Kasitamii 3a
0,1...0,3.

JlochiKeHHS, TPOBEACHI aBTOPAMH I CTyIeHiB cTHCKY 0,73...0,93, miaTBEpIuIN BUCHOBKH aBTOPIB Ipaib
[3, 5, 6] CTOCOBHO BILTHBY OCHOBHHX MOICIBHHX IMAPAMETPiB HA TCOMETPHYHI PO3MIPH KABCPHH.

VY mpami [5] 3anponoHOBaHO TaKi EMIIPHYHI PIBHAHHA A1 PO3PAXYHKY JOBKHHHU KABEPHU HA PEKUMAX TIPHPO-
JTHOI KaBiTAIli:

ama d/D = 0,025...0,500; Fr=7,0..25.1; Re = (4,5..7,3) - 10%; Ty=20 °C

Ly = 0,1 %(d/Do) " *Fr*”Re®*; )
w1 d/Dy=0,024...0,360; Fr=9,5..15; Re = (1,2...1,6) - 10% 7,=110...120 °C
Ls = 0,06y %(d/Do) " Fr* Re™ > (ATITo)y 2. 3)

IMopiBasAHHA 3 pe3yapTaTamMu mpars [6] i [7] ceiguars, mo B giama3oHax 0 < 6 < 0,11 0,1 < & < 0,5 3MmiHH Bia-
HOCHOI TOBYKHHH KaBEPHH A BiJ OCHOBHHX MOJICIIFHUX MAPAMETPIB € IACHTHIHHMH.

3a HAIMMU JOCJI/DKCHHSIMH, MOAAJbIIC 301TbIICHHS CTYIICHS CTHCKY HA PE:KUMAX INTYYHOI KaBiTalil CyTTEBO
3MIHIOE IIUPUHY W TOBKUHY KaBEPHH, a TAKOX XapaKTep BUHOCY T'a30Boi (ha3m.

VY mpami [5] oxeprkaHO TaKi eMITiPUHHI 3aJICKHOCTI BITHOCHOI TOBKHHH KABEPHH BLT MOJCTHHHIX MAPAMETPiB HA
peKUMaX IITYYHOI KaBiTamii:

aa6=0,7.08,y=1.2.30;¢=0,02..120; Fr=10...17

A=15" 105>y > Fr>®; “)
a16=08.0,9;,¢=12.50;,Fr=10...17.
L=16.8 - 10 %% = F"¥, (5)

BigxuneHHA eKCHEPUMEHTANPHUX JAHUX BiJ pO3paxoBaHuX 3a piBHAHHIME (4) 1 (5) HEe mepepumye 10 %. Ilo-
PIBHSHHS UHX PIBHAHD 13 HABCACHUMH B MPawAax [3, 5, 6] CBiTUHTH, MO MOKA3HUKH CTCIICHA B HUX € MPHOIH3HO PiB-
HUMH, 4 3HAYCHHA KOC(IIi€HTA CYTTEBO pi3HATHCA. Tak, Hampukian, v [6] Bin gopisaroe 0,05, v [5] - 0,1.

Ha puc. 4 maBeneno 3ane:kHocTi A = f{, Fr) nma crynewis ctucky motoky 0,7...0,9 Ha peskuMi IITYIHOI KaBiTa-
mii, oaepKaHi OTHHUM 3 aBTOPiB. [IOPIBHAHHAA KX JAHUX i3 po3paxyHKaMu 3a (4) i (5) CBiqUATH, IO BIAXWICHHS HE
nepesumye 14 %.

YCTaHOBIICHO, MO 3POCTAHHA CTYIICHS CTUCKY MOTOKY 3MIIIy€ 00IacTh POOOUNX PSKUMIB Y 30HY BHIIHX YHCCIT
KasiTanii. Pexxum mityuroi kagitamii B 0OMEXESHOMY IOTOI TO3BOJIIE 3AIHCHIOBATH JOCHTIIKECHHS 34 CTYIICHIB CTH-
cky moHax 0,73, Toxi sk 3a mpupPoAHUX YMOB, Koytu 0,7 < & < 0,73, coCTepiraeThCs KaBiTaLisA HA CTIHKAX KOHTAKT-
HO1 KaMepH ¥ 3AIHCHIOBATH AOCIPKCHHS € HCMOYKITHBHM.

BisyampHi ciocTepe)keHHSI CBITUATh, IO HA PEKMMAX INTYYHOI Kapitamii 3a BUTpatu rasoeoi ¢aszm g = 0,1
Maike 3HUKAIOTh MyJbCAlii XBOCTOBOI YaCTHHH KaBEPHHU. [IpH IbOMY JOBXWHA KABEPHH, IO BEHTHIIIOETHCS, CYT-
TEBO 301IBIIYETHCS MOPIBHIHO 3 JOBKHHOIO KABEPHH 32 OUX JKE€ YMOB Y Pa3i BIACYTHOCTI BeHTHILINIi. BomHOUac
PiBECHD KaBITAIIITHOTO MIyMy 3MCHIIY€ThCS. TOOTO KaBITAIIsA 3 BEHTHIFOBAHHAM MOBITPSM CTA€ «M SIKOIO».

VY pazi mWTy4HOI KaBiTaii KOHTAKTHY KaAMEPY 3allOBHEHO IMiJbHIIIEC, MOBEPXHA KABITAIMHOI KABEPHHU € CTadi-
JBHHIOIOK U O1IBIIOF0, TOOTO € OIIBINOIO IJIOINA MTOBEPXHI MACOOOMIHY MIX (hazamm.
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Kolosov O. Ye., Sivetskyi V. L., Riabtsev G. L., Lytvynenko Ye. Yu.

HYDRODYNAMIC CHARACTERISTICS OF CAVITATORS
IN LIMITED FLOWS OF MADE CAVITATION

The transition to the use of two-component and multicomponent biofitels and the abandonment of traditional
petroleum products is observed in many countries of the world. These areas are part of the program to ensure of
energy security. As a result of research conducted by the authors earlier, the data in which the theoretical
developments confirmed by practical results. This made it possible to put forward ideas that are relevant to the
development of new methods for the preparation of two-component and multicomponent biofuels.

Analysis of patent information and literature shows that today there is no justification for the choice of the most
effective methods of preparation of biofuels to ensure energy efficiency, resource saving and increase productivity.
To solve this need, in particular, experimentally investigate improved two-component and multicomponent
preparation of biofuels that utilizes cavitation dispersing and mixing techniques.

This article describes an experimental stand for hydrodynamic studies of hydrodynamic characteristics of cavitators
in limited flows with made cavitation. The results of experimental studies are provided for cavitators in the form of
discs and cones with different base diameter and opening angle at its apex. The dynamics of the removal of gas
from the ventilated cavities are analyzed. The features on the ejection of made cavitation and cavitation resistance
in developed cavitation regimes are investigated.

It was found that the large values of the Froude number at the same cavitation numbers corresponds to a large
relative length of the cavitation cavity. Increasing the compression ratio shifts the flow hydrodynamic
characteristics in the area of large numbers of cavitation. Midsection ventilated cavity almost the entire length
equal to the diameter of the base cavitator regardless of its form. With a compression ratio of 0.7 at the artificial
cavitation effects observed ejection of air and cavitation at the same time.

The most suitable for constructing cavitators are constructs in which the compression ratio is 0.7...0.9 at these
operation parameters: ¢ = 0,01...0,12; A= 1,2...5,0; Re = (2,5...4,9) - ]05; Fr=8.17.

Keywords: preparation of biodiesel, made cavitation, cavitator, hydrodynamics.
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