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Pe310Me

H3n0J13eaHemO Ha U3lJUCJlUmellHama MexaHUKa Ha ¢Jlyuoume oaea e'b3MO:JICHOCmoa ce
MOOeJlUpame'leHUemO npe3 npOmO'llWma 'lacm Ha Kaeumamop c lfeJl oa ce OlfeHUpa60mama
Ha Kaeumamopa. H3CJleOeam ce lfuPKJlJlalfu01lHUme301lU, Koumo ce nOJly'laeam npu me'le1luemo
npe3 Kaeumamop C'bC cnelfU¢U'lHU zeOMempU'l1lu ¢OpMU. lloJlY'le1lama u1I¢OPMalfUR 3a
ZOJleMU1Iama1Ia lfuPKJIJlalfuOH1Iama 301la U ObJl:JICU1Iama1Ia npWlenea1le 1Ia cmpyRma MO:JICeoa
ce U3nOJl3ea 3a oa ce oe¢u1Iupam OnmUMaJl1lU YCJlOeUR3a cb30a6aHe Ha U1ImeH3Ue1la
xUOpOOU1IaMU'lHaKaeumalfWl C lfeJl O'lUCmeaHeHa 600ama.

OCHOBHOTOBn3~eHcTBHe Ha KaBHTa~H~Ta BnpXY
MHKpoopraHH3MHTe ce onpe~en~ OT CTeneHTa Ha
pa3pyrnaBaHe Ha nOBnpXHocTTa HM. Ep03HOHHOTO
~eHcTBHe Ha KaBHTaltHOHHHTe MexypH BnpXY
MHKpoopraHH3MHTe MO)l(e ~a ce HHTeH3H<pHltHpa,
KaTOce HaManH nepHo~a 3a nO~BaTa H pa3nMeHOTo
B npOTOqHaTa qaCT Ha KaBHTaTOpa H ce YBenHqH
tIeCTOTaTa HM. XH~po~HHaMHtIHaTa KaBHTaltH~Ta,
reHepHpaHa npH TeqeHHe, KOeTO npOTHqa npe3
Pa3nH'IHH 30HH Ha npOMjlHa Ha Han~raHeTO
cnOMara 3a Bn3~eHCTBHeTO BnpXY 6aKTepHHTe H
MHKpoopraHH3MHTe C lten pa3pywaBaHe Ha
BnHWHaTa HM 06BHBKa. Jf3non3BaT ce pa3nHtIHH no
<pOPMH npOTOtIHH tIaCTH Ha KaBHTaTop C lten
3aCHnBaHe Ha Bn3~eHCTBHeTO Ha 3aBHXp~HeTO Ha
nOTOKaBnpXY pa3pywaBaHeTo.
TOBa BD3~eHCTBHece nOCTHra tIpe3 KOHCTPYKltH~Ta
Ha KaBHTaTOpa, KO~TO ~a OCHrypH OTKnCBaHe Ha
nOTOKa H YBenHqaBaHe ~nn)l(HHaTa Ha
ltHpKynaltHOHHaTa 30Ha.

06eKT Ha HallieTO H3cne~BaHe e KaBHTaTOp CnC
CneltH<pJ1lIHa npOTOtIHa qaCT. npH cnyqaH Ha
TetIeHHe caMO npe3 e~HHHtIHa 30Ha Ha OTKnCBaHe
HMa caMO e~Ha Maca OT <pny~a, KO~TOltHpKynHpa
B 30HaTa, Kn~eTO ce OqaKBa KaBHTaltH~Ta. T03H
cnyqaH HHe ~e<pHHHpaMe KaTO e~HHHqeH
KaBHTaTOp[Angelov 1997].

HalliaTa XHnOTe3a e, 'Ie pa3pyrnaBaHeTO Ha
nOBnpXHocTTa Ha 6aKTepHjlTa MO)l(e ~a ce
OCnlUeCTBH npH npOTHtIaHe Ha <pnYH~a npe3
KaBHTaTopa. B cnytIaH 'Ie nOBnpXHocTTa, Karo
enaCTHtIHa MaTepHjI ce cTPeMH ~a ce Bn3CTaHOBH,
npe~BH~aMe BTopa Bn3MO)l(HOCT- Be~Hara cne~
nnpBaTa KaBHTaltHOHHa 30Ha ~a HMa BTopa TaKaBa.
T03H cnyqaH HHe ~e<pHHHpaMe Karo C~BoeH
KaBHTaTop. npH npOTHqaHe Ha <pny~a npe3
C~BoeHH~ KaBHTaTop, HapyllieHaTa Beqe
nOBnpXHOCT Ha 6aKTepH~Ta Cny)l(H 3a 06pa3yBaHe
Ha HOBH KaBHTaltHOHHH ~~pa, KOHTO BOAAT ~o
OKOHtIaTenHO pa3pYlliaBaHe Ha CTeHHTe Ha
6aKTepHHTe [BoduTova at al. 2004J.
TetIHOCTTa, KO~TO H3THqa OT oTBopa O<pOPM~
CTPyHHOTetIeHHe - <pHr.1.

<Dur.! CxeMa ua TeqeHUeTOB KaBUTaTopa

l-cTboKa, 2-UHPKyJIaUUOHHa 30Ha, 3-CJIoit Te'lHOCT, 4
CTpyR Ha oaTOKa, 5-nOB'bpXHOCT Ha TB'bP.llOTOTRJIO, 6-
o6paTHa CTpyR, 7-BTOpH'leH BHX'bP
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C'rpyua, OepOpMeHa CJIe.n.CTbnl<aTa B l<aBHTaTopa

npOJtbJDKaBa HHepUHOHHOTO CH .n.BIDI<eHHe no

napa60JIHqHa TpaeI<TOpHR, I<ORTO ce HaCOqBa

~OnbJIHHTeJIHO OT ropHaTa nOB'bpXHOCT Ha

KaBHTaTOpaH ce y.n.PR B CTeHaTa no.n. onpe.n.eJIeH

brbJI. Ta:m cxeMa MO)l(e .n.ace pa3rJIe)I()J.a l<aTOy.n.ap

Ha CTpyR B'bpXY CTeHa. ITo-rOJIRMaTa qaCT OT

CTPYJlTace OTHaCR C OCHOBHHR nOTOI<, a .n.pyraTa

lfaCT OT CTpyJlTa ce Bp'bLUa B npOTHBOnOJIO)l(Ha

nOCOKaCnpJlMOOCHOBHHJInOTOI<. ITo T03H HaqHH ce

06pa3yBa BHX'bpa, a OT TaM H BHxpOBaTa 30Ha.

HenpeKbCHaTaTa CMJlHa Ha TeqHOCTTa B'bB BHX'bpa e

B8)KHa 3a H3HOCBaHeTO Ha nOB'bpXHOCTHTe, B

C;le.n.CTBHeHa KaBHTaUHoHHOTO B'b3.n.eHCTBHe.

HaH-B8)I(HHTe reOMeTpHqHH napaMeTpH,

onpeJteJIJlmH rOJIeMHHaTa Ha UHpKyJIaUHOHHaTa

30Haca h, hmin H I Or BHCOqHHaTa Ha CTbnKaTa h,
3aBHCH .n.'bJI)I(HHaTa Ha 06pa3yBaHHJI BHX'bP I.
Pa.3CTOJlHHeTOhmin C'bOTBeTCBa Ha HaH-TJlCHOTO

celfeHHe B KaBHTaTopa, OT Hero 3aBHCH

MaKCHMaJIHaTa CI<OpOCT, Ha B'b3HHKBaHe Ha

KaBHTaUHJlTa H yCTaHoBRBaHeTO Ha YCToHqHB

pe)l(HM Ha pa3BHTa XH,npo.n.HHaMHqHa KaBHTaUHJI.

IIpoBeJteHH ca H3CJIe.n.BaHHJI 3a OqHCTBaHe Ha

npHpoJtHanOB'bpXHOCTHaBo.n.anpH .n.BeTePa3J1HqHH

KOHc!mrypaUHH Ha KaBHTaTOpa (e.n.HHHLfeH H

c,'lBoeH)H npH pa3JIHqHa CTOHHOCTHa napaMeTbpa

hmm TIpHeMaMe 3a onpe.n.eJIRlUO 6e3pa3MepHOTO

OTHOWeHHehlhmm.

Pa3me)I{)J.ace TpHMepHO TeLfeHHe B e.n.HHHLfeH H

C./lBOeHKaBHTaTOp. 3a onHcaHHe Ha TeLfeHHeTO ce

H3rI0J13BaT ypaBHeHHRTa Ha HaBHe-CTOKC 3a

Typ6yJleHTHo TeLfeHHe. KaTo Mo.n:eJI Ha

3aTBapJlmaTa CHCTeMa OT ,nHepepeHUHaJIHH

ypaBHeHHJI,OnHCBaI.UHTeqeHHeTO ce H3nOJI3Ba K - E

Mo.neJIHa TYP6yJIeHTHOCT [Angelov 1997].
3a peWaBaHeTO Ha CHCTeMaTa .n.HepepeHUHaJIHH

ypaBHeHHJI3a .n.BIDI<eHHece H3nOJI3Ba MeTO.n.'bTHa

KpaHHlue o6eMH no CJ1e.n.HaTanpoue.n.ypa:

1. B cpe.n.a Ha Ko.n.aSolid Works ce H3LfepTaBa

KaBHTaTopa 3a TpHMepeH CJIyqaH C )l(eJIaHHTe

OT Hac reOMeTpHqHH pa3MepH H

KOH<!mrypal\HH;

2. EKcnopTHpa ce qepTe)l(a B Ko.n.a 3a

Cb3.n.3BaHeHa H3LfHCJIHTeJIHaTaMpe)l(a;

3. Cb3.n.a.n.eHaTa Mpe)l(a ce eKcnopTHpa BbB

FLUENT, Ko.n.a 3a pernaBaHe Ha CHCTeMaTa

JtHepepeHUHaJIHHypaBHeHHR, KaTO ce 3a.n.aBaT

HaqaJIHHH rpaHH'lHH YCJIOBHJI;

4. 113noJ13BaTce Bb3MO)l(HOCTHTe Ha I<o.n.a3a

rpaepHqHOnpe.n.cTaBJIHe Ha pe3yJITaTHTe.

FLUENT e CHJ1eHHHcTpyMeHT 3a H3CJIe.n.BaHeHa

TeqeHHJlTaHa TeqHOCTHTe H ra30BeTe. ITporpaMaTa

./laBa Bb3MOiKHOCT .n.a ce nocTpoH Mo,neJI Ha

H3CJIeJtBaHOTO TeqeHHe reOMeTpHqeH H

JlHHaMHqeH, C nOMOLUTa Ha KOHTO HanMHO ce

OrIHCBa nOBe.n.eHHeTO Ha TeqHOCTTa BbTpe B

KaBHTal\HOHHaTa 30Ha npH pa3JIH4HHTe HaqaJIHH H

rpaHH4HH ycnoBHJI. TaKa CJIe,n npoBe.n.eHHJlT

aHaJIH3 MO)l(e .n.a ce H36epe Hai1-onTHMaJIHHJlT

BapHaHT Ha reoMeTpH4HH napaMeTpH Ha

KaBHTaTopa, npH KOHTO ce Cb3.n.aBaT yCJIOBHJI3a

MaKCHMaJIHH KaBHTal..{HOHHH pa3pyrneHHR. Or
npoBeJ\eHHTe no-paHo eKcnepHMeHTH H H3 6a3a

CbI.UeCTBYBalUHTe ny6JIHK3UHH no TeMaTa 6e

yCTaHoBeHo, 'Ie 3a no-.n.06pOTO MHKp06HOJIOrHqHO

OLfHCTBaHeHa Bo,naTa e Heo6xo.n.HMO .n.3ce cb3JtaJ!.aT

yCJIOBHJI 3a MaKCHMaJIHO HHTeH3HBHa KaBHTaUHJI

[Gogate 2002] ITo T03H Ha4HH me ce

HHTeH3HepHuepa npoueca Ha OlfHCTBaHe Ha BO)),H.

Ha epHr. 2 e nOKa3aH lfepTe)l(a Ha KaBHT3TOp3,

Cb3,na.n.eH 4pe3 Solid Works H reHepHpaH3Ta

H3LfHCJIHTeJIHa Mpe)l(a 3a ,nBa KOHKpeTHH CJIyqaJI.

npoRT Ha KpaHmne 06eMH ce 1136HpaTaKbB, 'Ie ,na

ce nonY4H perneHHe, He3aBHCHMOOT npOMJlHaTa Ha

6pOR HM. ~bJ1)1(HHaTa Ha npHnenBaHe Ha cTpyJlTa

3aBHCH OT OTllOrneHHeTO Ha rOJIeMHHaTa Ha

CTbnKaTa K'bM rOHeMHHaTa Ha oTBopa Ha H3THLfaHe.

TOBa OTHorneHHe onpe,neJIJI H rOJIeMHH3Ta Ha

UHpKyJIal\HoHHaTa 30Ha.

4'Hr. 2. reoMeTpHSI H H34HCJ1HTeJlH3 MpeiK3 H3

eJlHHHqeH K3BHT3TOp IIpH hlhmm=2.67

4'Hr. 26 reOMeTpHSI H H3qHCJ1HTeJlH3 MpeiK3 H3

CJlBOeH K3BHTaTOp "PH hlhmin=5.88

Or pa3npe,neJIeHHeTO Ha TOKOBaTa KapTHHa H

06pa3yBaHaTa BHxpOBa H l\HpKyJIaUHOHHa 30Ha



MO>Ke ,na ce HaMepH HaH-no,nXO,WllllOTO MRCTO 3a

nOCTaUHe Ha Cpe6bpHaTIl nnaCTHHa, C ueJI

HHTeH3HBHO H3HOCBaHe Ha nnaCTHHaTa. no T03H

HaqHH ce rapaHTHpa OT,neJIRHeTO Ha cpe6bpHH

itOHH OT nnaCTHHaTa [Pandit at a1. 2003].

Ha <l>Hr.3 e nOKa3aHa CHHMKa Ha pa3BHTa

KaBHTaUHR B e,nHHHqeH KaBHTaTOp (<l>Hr. 38) H npH

c,nBoeH KaBHTIlTOp (<l>Hr. 36) npH onpe,neJIeHa

reoMeTpHR Ha npOTOqHaTa qaCT, a Ha <l>Hr. 4 H 5
pe3yJITaTHTe nonyqeHH OT peWeHHeTO Ha

CHCTeMaTa ,nH<l>epeHUHaJIHH ypaBHeHHR 3a

,nBH>KeHHe.

eJlHf.3•.P83BHTa lCaBHTaUHSI npH eAHHHqeH

lCaBHTaTop npH h/h"'in=2.67

eJlHf.36, Pa3BHTa lCaBHTaUHSInpH cABoeH lCaBHTaTop

npH h/h"'in=2.67

eJlHr.4•• Pa3npeAeneHHe Ha TOICOBaTa lCapTHHa B
eAHHHqeH lCaBHTaTop npH h/h"./n=2.67

eJlHf. 46, Pa3npeAe.rteHHe Ha TOICOBaTa1C8pTHHaB

eAHHHqeH 1C8BHTaTOpnpH hlh"./,,=5.88

Ha <l>Hr. 5. e nOKa3aHa TOKOBaTa KapTHHa Ha

TeqeHHe npH c,nBoeH KaBHTaTop CbOTBeTHO npH

h/hmin=2.67 H h/hmin=5.88.

eJlHf. 5•. Pa3npeAeJleHHe Ha TOICOB8T8lCapTHHa B

CABoeH 1C8BHT8TOPh/h"'in=2.67

eJlHf. 56' Pa3npeAe.rteHHe H8 TOICOB8T8KapTHH8 B

CABoeH 1C8BHTaTop h/h"./,,=5.88

<I>HrypH 4 H 5 RCHO npe,ncTaBRT

BHXpoo6pa3yBaHeTo H o6pbmaHeTO Ha qaCT OT

nOTOKa <l>JIyH,n B o6paTHa nOCOKa, B pe3yJITaT H8

KOeTO ce nOJI)"IaBa H OTKbCBaHe Ha nOTOKa,

KOJIKOTO no-rOJIeMH ca 30HHTe Ha 3aBHXpRHe Ha

nOTOKa ce Ha6mo,naBa TOJIKOBa nO-HHTeH3HBHO

KaBHTallHOHHO Bb3.lJ.eHcTBHe [Pandit 2002].
Ha <l>HrypH 6 ca npe,ncTaBeHH pe3yJITaTHTe 38

H3MeHeHHeTO Ha CKopOCTTa npH pa3rJIe>K,llaHHTe

Pa3J1HqHH reOMeTpHqHH <l>OPMHHa KaBHTaTopa.
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cI>Hr. 66 EAHHH'IeH K8BHT8TOp h/hmln=2.67
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4. H3BO)l;lf

1. Pe3YJITanrre OT Mo,neJIHpaHeTO n03BOJIHBaT

6bP30 H TO"lHO npOeKTHpaHe Ha npOTO"lHa "IaCT Ha

KaBHTaTOp BbB Bpb3Ka C HerOBaTO

npe,nHa3Ha"leHHe.

2. KOHcTpyHpaHHTe e,nHHH"IeH H c,nBoeH KaBHTaTop

I.l{e n03BOJIJlT ,na ce HaMepH OnTHMaJIHHJlT pe)l(HM

Ha pa60Ta C u.eJI MaKCHMaJIeH eepeKT O"lHCTBaHe Ha

Bo,naTa.
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SUMMARY
Fluids computing mechanics utilization gives an opportunity of modeling the flow that goes
throughtheprotracted part of a cavitator and its main objective is estimation of the work of the
cavitator.Circulation zones that are a result of aflow running through a cavitator with specific
geometricalforms are explored The collected information on the size of the circulation zone
and the length of the jet adhering can be used to create optimal conditions for intensive
hydrodynamicwater purifying cavitation.
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