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Ha aBTope<l>epaT nHccepTaUHH KoBaJieBa ArreKcaHnpa BrranHcrraBOBHl:Ja 

«BrrmmHe B513KOCTH Wa3 Ha rHnpo.UHHaMHl:JeCKHe xapaKTepHCTHKH ITOTOKOB HecMenmBaiOIUHXC51 

)KH)lKOCTeH B MHKpOKaHaJiaX ITp5IMOyrOJihHOfO ceqeHH51», 

ITpe.UCTaBJieHHOH Ha COHCKaHHe yqeHOH CTeiTeHH 

KaH.UH.UaTa WH3HKO-MaTeMaTHl:JeCKHX HayK ITO ciTeUHaJihHOCTH 

1.1.9. MexaHHKa )KH.UKOCTH, ra3a 11 ITJia3Mh] 

AKTyaJJhHOCTh TeMhi ;::J;nccepTau;uouuou pa6oTLI 

MHKpoMacnna6Hhre aiTITapaThi B Tel:JeHHe ITocrrenHHX HeCKOJihKHX nec5ITHJieTHH CTaJIH 

o6beKTOM ITpHCTaJihHoro BHHMaHH51 HccrrenoBaTerreH: ITO BCeMy :MHpy. 3To o6ycrroBrreHo 

oco6hrMH ycrroBH5IMH Tel:JeHH51 B KaHaJiax c pa3MepoM ITopxnKa MHJIJIHMeTpa 11 MeHee, Korna 

HHepUHOHHhie 11 rpaBHTaUHOHHhie CHJihl HeH3MepHMO MeHhllle B5I3KHX H Me)KWa3HhiX CHJI. 

Oco6eHHOCTH rHnponHHaMHKH .UByx<l>a3HhiX Tel:JeHHH 3aKJIIOl:JaiOTC51, B qacTHOCTH, B 

WOpMHpOBaHHH BHXpeif Teifrropa 11 ,lJ;HHa, HrpaiOIUHX cyruecTBeHHYIO pOJih B HHTeHCHWHKaUHH 

rrpouecCOB TeiTJIO- H MaCCOITepeHOCa. C TOl:JKH 3peHH51 ITpaKTHl:JeCKOH 3Hal:JHMOCTH 

MHKpOMaClliTa6Hhie arriTapaThl HaXO)l5IT BCe 60Jihllle ITpHJIO)KeHHH B TeXHHKe, XHMHl:JeCKHX 

TexHorrorHxx, 6HorrorHH, .UJI51 aHaJIHTHl:JeCKHx uerreH:. B CB513H c 3THM nHccepTaUHOHHoe 

HccrrenoBaHHe A.B. KoBaJieBa rrpencTaBrrxeTcx aKTYaJihHhiM. 

HayquaH HOBHJHa 

CaMoH: rrraBHoH: 11 HecoMHeHHOH 3acrryroH: naHHOH pa60Thi 5IBJI5IeTc51 neTaJihHOe 

Hccne.noBaHHe BJ1H5IHH51 B513KOCTH Wa3 Ha rHLJ:POllHHaMHKY LJ:BYXWa3HOro rroTOKa, KOTopoe 6hrno 

rrpOBe)leHO HCIIOJib30BaHHeM COBpeMeHHhiX OITTHl:JeCKHX MeTO)lOB H3MepeHH51 micro-PlY /PTV 11 

CKOpOCTHOH BH3YaJIH3aUHH. 

Ha ocHoBe ITorryqeHHhiX 3KCITepHMeHTaJihHhiX llaHHhiX B KaqecTBe KpHTepH51 ITpenrro)KeH 

6e3pa3MepHbiH KOMITJleKC Ha OCHOBe l:JHCeJl Be6epa H 0He3opre, KOTOpbiH IT03BOJ1HJ1 o6o6IUHTh 

rpaHHUY ITepexona Me)K)ly llBYM51 cerMeHTHpOBaHHhiMH ( CHap5IllHhiH, KaiTeJihHhiH) H 

HeiTpephiBHhiMH (ITapa.riJleJibHhiH, KOJlhUeBOH, pyqeifKOBhiH) pe)KHMaMH Tel:JeHH51 LJ:Byx¢a3HOH 

cpenhr. 

BITepBhie o6Hapy)KeHo 11 neTaJihHO H3yqeHo BJIH5IHHe OTHOllleHHX B5I3KOCTeH: Wa3 Ha 

WOPMY KaiTeJih 11 CHap5I)lOB, a TaK)Ke COOTBeTCTBYIOIUHe H3MeHeHH51 B TOITOJIOfHH BHyTpeHHHX 

Tel:JeHHH, OIIHCaH MeXaHH3M 5IBJieHH51. 

TeopeTuqecKaH u npaKTuqecKaH JuaquMOCTb pa6oTLI 

ITorryl:feHHhre B pa6oTe pe3yrrhTaTbi 3Hal:JHTeJihHO noiTOJIH5IIOT 11 paclliHp5IIOT 

cyrueCTBYIOIUHe 3HaHH51 0 fHllPOllHHaMHKe HeCMelliHBaiOIUHXC51 )KH)lKOCTeH B 

MHKpOMaCllJTa6HhiX KaHaJiaX ITp5IMOYfOJ1hHOfO Cel:feHH51. 3TH 3HaHH5I MOryT 6biTh ITOJlO)KeHbl B 

OCHOBY paCl:JeTOB TeiTJIO- H MaCC006MeHa B MHKpOKaHaJiaX, B TOM l:JHCJie ITpH HaJIHl:JHH 

XHMHl:JeCKHX peaKUHH. Bee 3TO HMeeT orpoMHoe 3Hal:JeHHe llJI51 pa3pa6oTKH MeTOllHKH pacl:feTa 

MHKpOaiTITapaTOB 11 Bblpa60TKH peKOMeHLJ:3UHH ITO HX ITpOeKTHpOBaHIUO. 

,lJ;OCTOBepHOCTb pe3yJihTaTOB ITO)lTBep)K)laeTC51 aHaJIH30M UOrpelliHOCTeif )lJI5I BCeX 

l13MepeHHH, HCIIOJih30B3HHeM ITOBepeHHhiX ITpH6opoB; OCHOBHhie BhiBO)lhi )lHCCepTaUHH 
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6a:3I:Ip)'IOTC51 Ha pe3yJihTaTaX 60JihlllHX CTaTHCTHY:eCKHX Bhi60pOK C paCCY:HTaHHhiM 

CTaH,n:apTHhiM OTKJIOHeHHeM. 

Ilo TeMe .LJ:HCCepTaUHH orry6JIHKOBaHO 8 CTaTeH B :>KypHanax, BXO.LJ:51liiHX B rrepeY:eHh 

BAK. Pa6oTa arrpo6HpoBaHa Ha HayY:Ho-rrpaKTHY:ecKHX KoH¢epeHUH51X, B TOM Y:Hcne 

Me:>K,n:yHapO.LJ:HhiX, LITO II03BOJ151eT c,n:eJiaTh BhiBO.LJ: 06 H3BeCTHOCTH OCHOBHhiX pe3yJihTaTOB 

HCCJie,n:OBaHH51 IIIHpOKOMY Kpyry HayY:HOH o6meCTBeHHOCTH. ABTOpe¢epaT COCTaBJieH C 

co6mo,n:eHHeM ycTaHOBJieHHhiX Tpe6oBaHHH H .LJ:OIIOJIHeH .LJ:OCTaTOLIHO HH¢opMaTHBHhiM 

HJIJilOCTpaTHBHhiM MaTepHanOM. 

Ilo pa6oTe HMeiOTCH cJieJJ:yrow;ue sonpochl u 3aMe'laHHH: 

1) C. 5 asTope¢epaTa. Bhrpa:>KeHHe «peaKUHH 3KCTpaKUHH» Bp51.LJ: JIH MO:>KHO rrpH3HaTh 

KOppeKTHhiM, IIOCKOJihKY 3KCTpaKUH51 - O.LJ:HH H3 MaCC006MeHHhiX rrpouecCOB, HO OH MO:>KeT 

COIIpOBO:>K,n:aThC51 XHMHY:eCKOH peaKUHeif. 

2) KaK rrposo,n:HJIHCh JIHHHH, orpaHHY:HBalOmHe «cerMeHTHposaHHhie» H <<HerrpephiBHhie» 

pe:>KHMhl TeLieHH51 Ha pHC. 4 aBTOpe¢epaTa? CKJI(l.LJ:hiBaeTC51 BIIeY:aTJieHHe, Y:TO Ha pHC. 4a H 46 HX 

cne.n:osano rrposecTH HH:>Ke H rro.n: .n:pyrHM ymoM. 

3) Ha rrpaKTHKe LiacTo Tpe6yeTc51 pa3JIHLiaTh KarreJihHhiH (Kor,n:a KarrnH HMelOT c¢epHLiecKylO 

¢opMy) H cHap51.LJ:HhiH ( c Karrn51MH BhiT51HyToii ¢opMhi) pe:>KHMhi. Mo:>KHO JIH paciiiHpHTh 

pa3pa6oTaHHhiH B .LJ:HCCepTaUHH IIO.LJ:XO.LJ: .LJ:JI51 rrpoBe,n:eHH51 pa311HY:H51 Me:>Key HHMH? 

4) Ha pHc. 7s BhiiiOJIHeHo cpaBHeHHe c ,n:aHHhiMH .II::>K. TeH:nopa (1961) .LJ:JI51 CHCTeMhi :>KH.LJ:KOCTh­

raJ, T.e. OTHOIIIeHHe B513KOCTeH ¢a3 rrpH 3TOM COCTaBJ151eT rrpHMepHO A = 0,0 18. HaCKOJihKO 

rrpasoMepHo cpaBHHBaTh 3TH ,n:aHHhie co cnyY:MMH cymecTBeHHO 6oJihiiiHX 3HaLieHHii A? 

5) ITpH rroCTpoeHHH 3aBHCHMOCTeii, rrpe,n:cTaBJieHHhrx Ha pHc. 7 asTope¢epaTa asTop 

.LJ:HCCepTaUHH He IIpHH51JI BO BHHMaHHe MO.LJ:eJIH, pa3pa6oTaHHhie aBTOpOM ,n:aHHOfO OT3hiBa 

(rry6JIHKaUHH B :>KypHanax TeopeTHY:eCKHe ocHOBhi XHMHY:ecKoii TeXHOJIOrHH, Chemical 

Engineering Journal, Physics of Fluids). Bo3MO)KHO, 3TO cTa.rro rrpHt·IHHOH BbiBO.D:a Ha c. 17 

asTope¢epaTa, c KOTOphrM Tpy,n:Ho comacHThC51: «51BJI51eTc51 cne.n:c'l'BHeM 3¢¢eKTa pyqeifKoB 

Hecymeif ¢a3hl B yrnax KaHana, KOTOphre .LJ:BH:>KYTC51 6hiCTpee, LieM CHap51.LJ:, H HaY:HHalOT 

.LJ:OIIOJIHHTeJihHO YCKOp51Th ero OTHOCHTeJihHO cpe,n:HepaCXO.LJ:HOH CKOpOCTH». KaK IIOKa3aHO B 

HaiiiHX pa6oTax ( cM., HarrpHMep C. J. Falconi et al. Numerical and experimental analysis of local 

flow phenomena in laminar Taylor flow in a square mini-channel// Physics of fluids 28, 012109 

(20 16)), B yrnax KaHana CKOpOCTh :>KH.LJ:KOCTH MeHhiiie CKOpOCTH KaiTJIH («CHap51,n:a»), H MO:>KeT 

,n:a:>Ke rrpHHHMaTh OTPHUaTeJihHhie 3HaLieHH51. ITpH 3TOM H3 ypasHeHH51 Hepa3phiBHOCTH 

.LJ:Byx¢a3HOrO IIOTOKa CJie,n:yeT, Y:TO yseJIHLieHHe CKOpOCTH CHap51,n:a B03MO:>KHO HMeHHO IIpH 

yMeHhiiieHHH CKOpOCTH B ITJieHKe. 

6) IlpOH3Be,n:eHHe fotvc, KaK IIOKa3hiBaeT rrpOCTOH aHanH3 ¢opMyJihl (2), IIp51MO 

D 
rrporropuHoHanhHO KaiiHJI1151pHOMY LIHcny: fotvc = - 17 CaK. ITo3TOMY He y,n:HBHTeJihHO, LITO 

w 

TOY:KH Ha pHC. 86 H 8B IIOY:TH H,n:eanhHO JIO:>KaTC51 Ha IIp51M)'IO JIHHHlO. 
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7) B pa6oTe OCHOBHOe BH.HMamre COCpe,UOTOqeHO Ha BJUUIH.H.H BSI3KOCTeH <l>a3 Ha ,UJI.HHY 

cHapSIJJ:OB. B .uei1cTB.HTeJihHOCT.H cymecTBeHHoe BJI.HSIH.He Ha JJ:JIHHY cHapSIJJ:OB OKa3hiBaeT eme .11 

reOMeTp.HSI reHepaTOpa KarreJib, 0 qeM CJie,UOBaJIO 6bi XOTSI 6hi YIIOMSIHYTb B aBTOpe<l>epaTe. 

YKa3aHHhie 3aMeqaH.HSI He CH.H)l(afOT KaqecTBa JJ:HccepTa!I.HOHHOH pa6oThi .11 ee BhiCOKOH oueHK.H. 

Hccne.uosaH.HSI BhiiiOJTHeHhi Ha JJ:OBOJThHO BhiCOKOM yposHe, .HX aKTYMhHOCTh, HayqHaSI HOB.H3Ha 

.11 rrpaKT.HqeCKaSI 3Haq.HMOCTb He Bbl3biBafOT COMHeH.HH. 

3aKmoqeuue 

,IJ:HccepTa!IHOHHaSI pa6oTa KosaJieBa AneKcaH.upa Bna.uHcJTaBOB.Hqa SIBJTSieTcSI 3aKoHqeHHOH 

HayqHO-KBaJIH<l>HKa!I.HOHHOH pa60TOH, B KOTOpOH rrp.HBO,U.HTCSI perneH.He aKTYaJibHOH 3a,Uaq.H B 

06JTaCT.l1 r.HJJ:pOJJ:.HHaM.HK.H JJ:Byx<l>a3HbiX IIOTOKOB B M.HKpOKaHaJiaX. 

,ZJ:HCCepTa!IHSI IIOJTHOCTbfO COOTBeTCTByeT Tpe6oBaHHSIM, rrpe,U'bSIBJTSieMbiM K KaH,UH,UaTCKHM 

JJ:HCcepTa!IHSIM I1oJTO)l(eHHeM BAK, a ee asTOp - KosMeB AneKcaH.up Bna.uHcnasosHq -

3aCJiy)KHBaeT rrpHCY)l(JJ:eHHSI yqeHOH CTerreHH KaH,UH,UaTa <l>H3HKO-MaTeMaTHqeCKHX HayK ITO 

crreuHMhHOCTH 1.1. 9. MexaHHKa )l(HJJ:KOCTH, raJa H IIJTa3Mhi. 

,[(OKTOp TeXHHqeCKHX HayK 

(05.17.08 - I1poueCCbi H arrrrapaThi XHMHqecKHX TeXHOJTOr.HH), 

rrpo<Peccop, 

3aBe,UyfOIU.HH Ka<Pe.upoH OIITHMH3a!IHH 

XHMHqecKOH H 6HOTeXHOJTOrHqeCKOH arrrrapaTyphi 

<Df:SOY BO «CaHKT-I1eTep6yprcKHH rocy.uapcTBeHHhiH 

TeXHOJTOmqeCKHM HHCTHTYT (TeXHHqecKHH @B~~ 

19.01.2023 vn.- A6.11es Py<PaT illosKeTOB.Hq 

A.upec: PoccHHCKaSI <De.uepa!IHSI, 190013, r. CaHKT-I1eTep6ypr, MocKOBCKHH rrpocrreKT, .u. 26 

Tene<PoH: +7 (812) 494-92-76 

E-mail: abiev.rufat@ gmail.com 

<De.uepMhHoe rocy.uapcTBeHHOe 6IOJJ:)l(eTHOe o6pa3oBaTeJThHOe yqpe)l(,ll;eHHe BhiCrnero 

o6pa30BaH.HSI «CaHKT-I1eTep6yprCK.HH rocy .uapCTBeHHbiH TeXHOJIOmqecK.HH .HHCT.HTYT 

( TeXHHqecKHH yHHBepcHTeT) » 

51, A6HeB Py<l>aT illosKeTOBHq, .uaiO cornacHe Ha BKJifOqeHHe csoHx rrepcoHaJihHhiX .uaHHhiX B 

.uoKyMeHThi, CBSI3aHHhie c 3aiUHTOH JJ:HCcepTa!IHH KosaJieBa AneKcaH.upa Bna.uHcnasosHqa, H HX 

JJ:aJibHeHillYfO o6pa60TKY. 

no.c.m 
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