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In work is considered model of the origin kavitacii effect. Got analytical correlations prescribed in base of the
analysis of the use them in real technological equipment for realization kavitacii pulverizing food produktov rotor-
pulsed device.
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113BecTHO, '1TO B Ha'laJIbHbIM MOMeHT BpeMe-

HM, Kor~a r~paBnM'IeCKOe corrpoTMBneHMe BenM-

KO, a CKOpOCTb cpe~bI MaJIa, 3aBMCMMOCTbCKOpOCTM

OT BpeMeHM nMHeMHa [I]:
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ITepe~eM OT pa3MepHbIX rrepeMeHHbIX v M t K CO-
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Y6epeM M~eKCbI y KpMTepMeB roMOXpOHHOCTH

M PeMHonb~ca M 3arrMIUeM 6e3pa3M'epHoe KpMTepM-

aJIbHOe ypaBHeHMe:

~~ +w2H~("t)+wB("t)~~ = Ho·Eu+ Jo(~r (9)

,UJur peilieHIDI. 3Toro ypaBHeHIDI. He06xo~MMO

orrpe~enMTb K03cPcPMIIMeHT r~paBnM'IeCKOrO corrpo-

TMBneHIDI.ooITo MHeHMIO HeKOTopbIX MCCJIe~OBaTeneM,

perynMpyror..u:Me yCTPOMCTBa, Cy)KaIOr..u:MenOTOK )I(Jf)l;-

KOCTM, B r~paBnM'leCKOM OTHOIIIeHMM 3KBMBaJIeHT-

HbI ~MacPparMe. B 3aBMCMMOCTMOT CKOpOCTMrrOTOKa

MO)I(HO BbmenMTb ~Be 06naCTM M3MeHeHIDI. r~paBnM-

'1eCKOrO COrrpOTMBneHIDI. (cP0PMYna ArrbTIIIyAA) [2]:

~'(t) = ~("t) + B~2, (10)

r~e ~(t) - K03cPcPMIIMeHTr~paBnM'leCKOrO corrpOTMB-

neHIDI. B KBMpaTM'lHOM 06nacTM 3aBMCMMOCTMr~paB-

nM':IeCKMXrrOTepb OT CKOpOCTMnOTOKa;

B(t) - K03cPcPMIIMeHT r~paBnM'lecKMX rrOTepb,



~ (t) = (£%(1) - 1J,
3)J,eCb S(t) - nJIO~a,n.b npOXO,n:HOrO CeqemUl CHCTeMbI

KaHaJIOB pOTOpa H CTaTOpa; c - K03<P<PHll,HeHT, onpe-

,ll,eJUIeMbIM H3 Ta6JIHIJ,bI H. E. )KyKOBCKOrO.

S (t)/So 0 0,1 0,2 0,3 0,4 0,5

€ 0,611 0,612 0,616 0,622 0,633 0,644

S (t)/So 0,6 0,7 0,8 0,9 1,0

€ 0,662 0,687 0,722 0,781 1,000

AnnpOKCI1MI1PY51 ,n:aHHble Ta6JIHlJ,bI, nonyqHM

<pYH KIJ, 11IO

£(S)=(4)-2,88eS+7,17Sf (12)

B npolJ,eCce oTKpbIBamw KaHaJIa cTaTopa 06pa-

6aTbIBaeMa51 cpe,ll,a B npepbIBaTeJIe annapaTa pa3rolUl-

eTC5I, a ee CKOpOCTb Ha HaqaJIbHOM HHTepBaJIe BpeMe-

HI1 (to) YBeJIJiqI1BaeTC5I no 3aKOHY

'\)(t) = '\)(0) + !elP,.t, (13)
P 3

2d2to=-R'w.

TaKMM 06pa30M, npH u(O) «MtO/P'3 BeJIJiqHHY

!elPto / P'3 MO)KHO Ha3BaTb Cpe,ll,HeM CKOpOCTbIO. 3Ta

BeJIl1ql1Ha MO)f(eT 6bITb BbI6paHa B KaqeCTBe MaCliITa-

6a CKOpOCTI1 npl1 nOcTPOeHl111 KpHTepl1eB nO,ll,06IDI

paCCMaTPI1BaeMOro npOlJ,ecca. B KaqeCTBe MacmTa6a

BpeMeHI11J,eJIeco06pa3HO BbI6paTb BeJIJiqHHY, paBHyro

nOJIYIlepl1o,ll,y MO,n:yJI5lIJ,HI1CKOpOCTI1 11TIJIO~a,n.11 npo-

XO,ll,HOrOCeqeHIDI MO,n:yJI5lTopa.

I1PI1 TaKl1X 3HaqemUlX MacmTa6oB, np0I13Be,n:e-

Hl1e Kpl1Tepl1eB Eu 11 Ho paBHO e,ll,HHHll,e, 11 ypaBHe-

Hl1e (9) ynpo~aeTC5I

~~ + w2Ho~("t) + wB(t) ~~ = 1 + Jo (~r (15)

0603Haqa51 (/3/ rY = Ro KaK pOTall,110HHbIM: KO-

3<P<Pl1lJ,l1eHT, yql1TbIBaIO~I1M Bpa~eHl1e 06pa6aTbIBa-

eMOH cpe,n:bI B nOJIOCTI1 pOTopa, 3anl1meM ypaBHeHl1e

,n:BJ1)f(eHIDI 06pa6aTbIBaeMoM cpe,n:bI B KaHaJIax pOTOp-

Horo annapaTa

~~ + w2Ho~("t) + wB("t) ~~ = 1 + ~~. (16)

YpaBHeHl1e (16) pemaeTC5I MeTO,ll,OM PyHre-Kyr-

TbI. HaqaJIbHble yCJIOBIDI AJI5IyCKopeHIDI npl1 1:= 0:

dwdi=O,
a )l,Jl51 CKOpOCTI1 - 113 pemeHIDI ypaBHeHIDI (16)

npl1 HyJIeBOM yCKopeHl111

Ho ~ (0) w2
+ B (0) ~~ w - (1 + i*) = 0,

w(O) = (- HoB(0)/Re±/HdB(Or/Re2 +
4Ho~(0)(1 + Ro/H0))/(2H~(0)) (17)

OTpl1lJ,aTeJIbHbIM KopeHb B,ll,aHHOM CJIyqae He yql1-

TbIBaeM, T. K. TeqeHl1e )f(J1,n:KOCTI1HaBCTpeqy nepena,n.y

,ll,aBJIeHIDI HeB03MO)KHO.

I10CKOJIbKY no,ll, KaBI1Tall,l1eM B )f(J1.JJ:KOCTI1nOIDIMa-

IOT06pa30BaHMe 3anOJIHeHHbIX napOM 11ra30M nOJIOCreH

l1J]}f ny3blPbKOB npl1 JIOKaJIbHOM nOHJ1)f(eHl1l1 ,ll,aBJIeHl15l

B )f(J1.JJ:KOCTH,n:O,n:aBJIeHl15l HaCbIIll,eHHbIX napOB, He06xo-

.u;HM0 OTMeTHTb, qTO nOHJ1)f(eHl1e ,ll,aBJIeHl15l B )f(J1.JJ:KOC-

TI1 ,n:o ,n:aBJIeHl15l HaCbIIIJ.eHHbIX napOB B03MO)f(H0 TaK)f(e

npH KHTIeHl1l1l1J]}f BaKYYMl1pOBaHl1l1 )f(J1.JJ:KOCTI1.

QTo6bI B )f(J1,ll,KOCTH06pa30BaJIaCb nOJIOCTb, Heo6-

XO,n:I1MOpa3,n:BI1HYTb ee coce,n:Hl1e MOJIeKYJIbI Ha paCCTO-

5lHI1e He MeHee y,ll,BOeHHOM:)l,JlI1HbI npOMe~Ka Me)f()l,y

HHMI1. B peaJIbHbIX )f(J1.JJ:KOCT5lXnpOqHOCTb MeHbme Te-

OpeTJiqeCKOM 3a CqeT HaJIJiqIDI pa3JIJiqHbIX npl1MeCeM

11 BKJIIOqeHHM:, KOTopble 5lBJI5lIOTC5I3apo,n:blmaMI1 Ka-

BI1TaIJ,HI1. ComaCHO TeOpeTJiqeCKMM npe,ll,CTaBJIeHIDIM

MaJIeHbKMe ny3blpbKM ,ll,OJI)KHbI paCTBOp5lTbC5I B )f(J1.JJ:-

KOCTH, a60JIbml1e- BCTIJIbIBaTb. OqeHbMaJIeHbKMeny-

3blpbKM cTa6l1JI113HpyroTC51 Ha nOBepXHOCT5lX H B TPe-

~I1Hax MaJIbIX TBep,ll,bIX qaCTI1IJ" B3BemeHHbIX B )f(J1.JJ:-

KOCTI1. I10,n: ,n:eM:CTBHeM3ByKoKanHJIJI5lpHOrO 3<p<peKTa

11I1HTeHCI1BHbIX MHKponoToKoB )f(J1,n:KOCTbnpOHI1KaeT

B nopbI 11TPe~I1HbI, r,n:e npl1 3aXJIOnbIBaHI111 KaBI1Ta-

IJ,HOHHbIX ny3blPbKOB B03HI1KaeT MO~Ha5l y,ll,apHa51

BOJIHa, cnoc06CTByro~a5l pa3pymeHI1IO MaTepHaJIOB.

KYMYJI5lTI1BHble CTPyM:KM, B03HI1KaIO~l1e npH CXJIO-

nbIBaHHH KaBI1TalJ,110HHbIX ny3blpbKOB, pa3pymaIOT

nOBepXHOCTb TBep,n:oro TeJIa 3a CqeT KMHeTl1qeCKOM

3Heprl111 )f(J1.JJ:KOCTI1.MeJIKMe qaCTI11J,bI TBep,ll,oro TeJIa,

pa3MepbI KOTOpbIX C0l13MepHMbI C nOnepeqHbIM ceqe-

HHeM KYMYJI5lTHBHbIX CTPyM:, YBJIeKaIOTC5I I1MI1 11,n:aIOT

,ll,OnOJIHHTeJIbHbIM BKJIa,n.B np0lJ,ecc pa3pymeHl15I TBep-

,n:bIXqaCTI1ll" HaxO,ll,51IIJ.l1XC5IB )f(J1.JJ:KOCTI1.

CxeMa pomopHo-uMnyllbcHocO annapama:
1 - pomop; 2 - KaHallbl pomopa; 3 - cmamop; 4 - KaHallbl

cmamopa; 5 - Kopnyc; 6 - KpblUJKa; 7 - 8XOaHOUnampy6oK;
8- 8blXOaHOU nampy60K



PaCCMorpJ1M KaBl1TaWfOHHhIe 5IBJIeHl1JI, B03HI1KaIO-

I..IU1eBpOTOpHO-l1MI1YJIbCHOM annapare (PlIA). IIpl1HWf-

III1aJIbHaJI CXeMa pa60ThI PlIA nOKa3aHa Ha pl1cYHKe.

06pa6aThIBaeMa5I )l(}f)l;KOCTh nO;:J: ;:J:aBJIeHl1eM

l1JI11CaMOTeKOM qepe3 BXO;:J:HOMnaTpy60K 7 nO;:J:aeTC5I

B nOJIOCTh pOTopa 1, npoxo;:J:I1T qepe3 KamUIhI POTO-

pa 2, KaHaJIhI cTaTopa 4, pa60'I)'lO KaMepy, 06pa30BaH-

HYJO KOpIIyCOM 511 KPhIIIlKOM 611 BhIXO;:J:I1T113 annapa-

Ta qepe3 BhIXO;:J:HOMnaTPy60K 8.
IIpl1 BpaIIIeH1111 pOTopa, ero KaHaJIhI nepl1o;:J:l1-

qeCKl1 COBMeIIIaIOTC5I C KaHaJIaMI1 CTaTopa. BhIXOM

113 KaHaJIOB CTaTopa, )l(}f)l;KOCTh c06l1paeTC5I B pa60-

qeM KaMepe 11BhIBO;:J:I1TC5Iqepe3 BhIXO;:J:HOMnaTPy60K.

B nepl1o;:J: BpeMeHI1, Kor;:J:a KaHaJIhI pOTopa nepeKphI-

ThI CTeHKOM CTaTopa, B nOJIOCTI1 pOTopa ;:J:aBJIeHl1e

B03paCTaeT, a npl1 COBMeIIIeHl111 KaHaJIa pOTopa C Ka-

HaJIOM CTaTopa ;:J:aBJIeHl1e 3a KOPOTKl1M rrpOMe)K)'TOK

BpeMeHI1 c6paChIBaeTC5I 11B pe3YJIhTaTe 3Toro B KaHaJI

CTaTopa pacnpOCTpaH5IeTC5I I1MIIyJIhC ;:J:aBJIeHl15I. CKO-

POCTh rrOTOKa )J(J1;:J:KOCTI1B KaHaJIe CTaTopa 5IBJI5IeTC5I

rrepeMeHHOM BeJIH'lI1HoM. IIpl1 pacrrpOCTpaHeHl111

B KaHaJIe CTaTopa I1MIIyJIhCa 1136hITOqHOrO ;:J:aBJIeHl15I,

BCJIe;:J:3a HI1M B03HI1KaeT KpaTKOBpeMeHHhIM I1MIIyJIhC

rrOHIDKeHHoro (OTPI1u.aTeJIhHoro) ;:J:aBJIeHl15I, TaK

KaK cOBMeIIIeHl1e KaHaJIOB pOTopa 11 CTaTopa 3aBep-

IIll1JIOCh, 11rro;:J:aqa )l(}f)l;KOCTI1B KaHaJI CTaTopa rrpol1c-

XO;:J:I1TTOJIhKO 3a CqeT «TpaH3I1THorO»-TeqeHl15I 113 pa-

;:J:l1aJIhHOrO 3a30pa Me)l(.LJ:ypOTOpOM 11CTaTopOM. 06'heM

)l(}f)l;KOCTI1, BOIIle;:J:IIlI1M B KaHaJI CTaTopa, CTpeMI1TC5I

K BhIXO;:J:y113 KaHaJIa 11 I1Hepu.110HHhIe Cl1JIhI C03;:J:a1OT

paCT5Irl1BalOIIIl1e HarrpIDKeHl15I B )l(}f)l;KOCTI1, qTO BhI-

3hIBaeT KaBI1Tau.l1lO. KaBI1Tau.110HHhIe IIy3hIphKl1 pac-

TYT rrpl1 rrOHIDKemrn: ;:J:aBJIeHl15I ;:J:O;:J:aBJIeHl15I HaChI-

IIIeHHhIX rrapOB 06pa6aThIBaeMOM )l(}f)l;KOCTI1rrpl1 ;:J:aH-

HOM TeMrrepaTYpe 11 CXJIOrrhIBaIOTC5I l1JI11 IIyJIhCI1PYIOT

rrpl1 YBeJIH'leHl1l1 ;:J:aBJIeHl15I B KaHaJIe CTaTopa.

OIlJ1CaHHa5I KapTl1Ha B03Hl1KHOBeHl1JI KaBI1Tau.110H-

HhIX 3<p<peKTOB BnOJIHe COOTBeTCTByeT paCCMOTPeHHOM

Bhlllle MO;:J:eJIl1,KOTOpa51 MO)l(eT 6hITh nOJIO)l(eHa B OCHO-

By rrpOeKTl1pOBaHl1JI peaJIbHOfO reXHOJIOrmecKoro 060-

pY;:J:oBaHl1JIAJI5I113MeJIbqeHl1JI IIl1IIIeBoro ChIph5I.
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