
0T3biB 

Ha aBTope<}:>epaT )l;IfCCepTaUHH EapTKyca repMaHa BacHJibeBHqa 

«3KcnepHMeHTaJlbHOe HCCJie,[(OBaHHe JIOKaJibHbiX xapaKTepHCTHK ra30)1(H,[(KOCTHOrO 

TeqeHUSI B np5IMOyrOJibHbiX l1 lll,eJieBbiX MHKpOKaHaJiaX», 

npe)l.CTaBJieHHOH Ha COHCKaHHe yqeHOH CTeneHH 

KaH,[(H,[(aTa <}:>l13l1KO-MaTeMaTHqecKHX HayK no cneUHaJibHOCTH 

1.1. 9. MexaHHKa )I(H)l.KOCTH, ra3a 11 nJia3Mbi 

AKryaJILHOCTh TeMLI ,[(HccepTaQHOHHOH pa6oThl 

MHKpOMaCIIITa6Hbie annapaTbi B TeqeHHe nOCJie)l.HHX HeCKOJlbKHX )l.eC5ITHJieTHH 

CTaJIH 06'beKTOM npHCTaJlbHOrO BHHMaHH5I HCCJie)l.OBaTeJieH no BCeMy MHpy. 3TO 

o6ycnosJieHo oco6biMH ycnoBH5IMH TeqeHH5I B KaHarrax c pa3MepoM nop5I.ll.Ka 

MHJIJIHMeTpa l1 MeHee, KOr,[(a HHepUHOHHbie l1 rpaBHTaUHOHHbie CHJibi Hel13MepHMO 

MeHbiiie B5!3KHX 11 Me)l(<}:>a3HbiX CHJI. Oco6eHHOCTH rH.[(pO.[(HHaMHKH .[(Byx<}:>a3HhiX 

TeqeHHH B lll,eJieBbiX KaHarrax np05IBJI5IIOTC5l B 3HaqHTeJibHOM BJII15IHI1l1 TaK Ha3biBaeMOrO 

acneKTHOrO COOTHOIIIeHH51, OC06eHHO B KaHaJiaX l130rHyTOH <}:>opMbl l1 3aKJIIOqaiOTC51, B 

qacTHOCTH, s <}:>opMHposaHHH BHxpei1 Tei1nopa 11 ,l1;HHa, HrpaiOlll,MX cylll,eCTBeHHYIO ponb 

B HHTeHCH<}:>HKaUHH npoueCCOB TenJIO- l1 MacconepeHOCa. C TOqKI1 3peHI15I npaKTHqeCKOH 

3Haql1MOCTI1 MHKpOMaCIIITa6Hbie annapaTbl HaXO)l.5IT BCe 60Jibiiie npHJIO)I(eHHH B 

TeXHHKe, XHMHqecKHX TeXHOJIOrl15IX, 6HOJIOrHH, ,[(JI51 aHaJIHTHqeCKHX UeJieH, B CB513l1 C 

qeM aKTYaJibHOCTh )l.HccepTaUHOHHoro Hccne)l.oBaHH5I r.B. EapTKyca He Bbi3biBaeT 

COMHeHHH. 

HayqHaH HOBH3Ha 

OcHOBHOH 3acnyroi1 )l.aHHOH pa6oThi 5IBJI5leTC5l onpe)l.eJieHHe rpamm pe)I(HMOB 

TeqeHI15I B ropH30HTaJlbHbiX np5IMOyrOJibHbiX l1 lll,eJieBbiX MHKpOKaHaJiaX, noJiyqeHHbie 

MeTO,[(OM Jia3epHOrO CKaHHpoBaHH5I l1 BbiCOKOCKOpOCTHOH BIByaJIH3aUHeH, a TaK)I(e 

3KCnepHMeHTaJlbHOe onpe,[(eJieHHe JIOKaJibHbiX xapaKTepHCTHK TeqeHH5I C 

HCnOJib30BaHHeM MeTO,[(a Jia3epHO-l1H.ll.YUI1pOBaHHOH <}:>nyopecueHUHH, pe3yJihTaTbi 

l13MepeHHH JIOKaJihHOH l1 cpe)l.HeH TOJilll,HHbi nJieHKH )l(l1)l.KOCTI1 l1 onpe)l.eJieHHIO 

06JiaCTeH MeHHCKOB B yrJiaX KaHana. 

Ha ocHose nonyqeHHbiX 3KcnepHMeHTaJihHbiX )l.aHHhiX no onpe)l.eJieHHIO 

06oeMHOrO K03<}:><}:>l1UHeHTa MaCCOOT)l.aqH B np5IMOyrOJibHOM MHKpOKaHarre npe)l.JIO)I(eH 

HOBbiH nO)l.XO)l. ,[(Jl5I pacqeTa K03<}:><}:>HUHeHTa MaCCOOT)l.aqH npH CHap5I)l.HOM pe)KHMe 

TeqeHI15I B np5IMOyrOJibHOM MHKpOKaHaJie. 

TeopeTuqecKaH u npaKTnqecKaH JHaquMOCTh pa6oThl 

TionyqeHHbie B pa6oTe pe3yJihTaTbl 3HaqHTeJibHO )l.OnOJIH5IIOT l1 paCIIII1p5IIOT 

Cylll,eCTBYIOlll,He 3HaHH5I 0 rH)l.pO)l.HHaMHKe HeCMeiimBaiOlll,l1XC5I )KH)l.KOCTeH B 

MI1KpOMaCIIITa6HbiX KaHaJiaX np5IMOyroJibHOrO ceqeHI151. 3TH 3HaHI15I MOryT 6biTb 

nOJIO)KeHbl B OCHOBY pacqeTOB TenJIO- l1 MaCC006MeHa B MHKpOKaHaJiaX, B TOM qHcJie 
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np11 Harmq1111 XI1M11qecKMx peaKU.11H. Bee 3TO 11MeeT orpoMHoe 3HaqeHI1e .llJI51 

pa3pa6oTKI1 MeTO~I1KM pacqeTa M11KpoannapaToB 11 Bhlpa6oTKI1 peKoMeH~aU.11H no 11x 

npOeKT11pO BaHI1lO. 

,l),OCTOBepHOCTb pe3yJibTaTOB no~TBep)l{~aeTC51 aHarii130M norpeiiiHOCTeif ~JI51 BCeX 

ll3MepeHllll, llCnOJib30BaHlleM noBepeHHbiX Tlpll60pOB; OCHOBHbie BbiBO~bi ~llCCepTa[(llll 

6a3llpyiOTC51 Ha pe3yJibTaTaX 60Jibll111X CTaTI1CTI1qeCKI1X Bbi60pOK C paccqllTaHHbiM 

CTaH~apTHbiM OTKJIOHeHlleM. 

ITo TeMe ~llccepTaU.llll ony6JillKOBaHo 14 cTaTeif B )l{ypHarrax, sxo~5Imllx B 

nepeqeHb BAK. Pa6oTa anpo6llposaHa Ha HayqHo-npaKTllqecKHX KOH<l_>epeHU.1151X, B TOM 

qJ1CJie Me)l{~yHapO~HbiX, qTO n03BOJI51eT C~eJiaTb BbiBO~ 06 113BeCTHOCTll OCHOBHbiX 

pe3yJihTaToB llCCJie~oBaHll5I IIIllpOKOMY Kpyry HayqHoif o6mecTBeHHOCTI1. AsTope<l_>epaT 

COCTaBJieH C C06JIIO~eHlleM ycTaHOBJieHHbiX Tpe6oBaHllll ll ~OnOJIHeH ~OCTaTOqHO 

llH<l_>OpMaTHBHbiM HJIJIIOCTpaTHBHbiM MaTepHariOM. 

ITo pa6oTe UMCIOTCSI CJICtJ:YIOIUUC BOOpOChl U 3aMeqaHUB: 

1) B <l_>opMyne ( 4) (c. 21 asTope<l_>epaTa) llCnOJib3yeTC51 nonpasoqHbiH K03<l_><l_>11U.11eHT 

1/16, KOTOpblll Bbi6paH 113 YCJIOBH5I HallJiyqiiiero COrJiaCH5I 3KCnepllMeHTaribHbiX ~aHHbiX 

c pacqeTOM. EcTb Jill KaKoe-JIH6o TeopeTllqecKoe o6ocHoBaHHe 3HaqeHH5I ~aHHoro 

K03<l_><l_>HU.HeHTa? 

2) B Mo~eJill MacconepeHoca llCIIOJib3YIOTC5I ypasHeHll5I (3)-(5), oTpa)l{aiOmlle rrepeHoc 

ll3 ra3a B )1{11~KOCTb no ~H<l><l>Y3llOHHOMY MexaHH3My. Mo)I{HO 6bmo 6bi llCnOJib30BaTb 

MO~eJib, Y"l!HTbiBaiOI[(YlO KOHBeKTllBHblll rrepeHOC, rrpe~cTaBJieHHYIO B O~HOH ll3 pa60T 

asTopa OT3biBa (Abiev R.Sh. Gas-liquid and gas-liquid-solid mass transfer model for 

Taylor flow in micro (milli) channels: A theoretical approach and experimental proof// 

Chern. Eng. J. Adv. 4 (2020) 100065, doi: 10.1016/j.ceja.2020.100065). 

3) Ha p11c. 12 asTope<l_>epaTa asTop ccbmaeTc51 Ha pa6oTy [Abadie T. et al., 2013], B 

KOTOpoif rrpe~CTaBJieHbi pe3yJibTaTbi aHariH3a 30H U.HPKYJI5Il(llll B )KJ1~KOCTHOM CHap5I~e 

(rrepeMbiqKe ITO TepMHHOJIOrHH aBTOpa) ~JI51 IIp51MOyrOJibHbiX ll Il(eJieBbiX KaHariOB. bbiJia 

Jill OIIpe~eJieHa aBTOpOM reoMeTpll51 30Hbl TpaH3llTHOll IIJieHKH, He BOBJieqeHHOll B 

ll.llPKYJI5Il(lllO, a TaK)I{e <l_>opMa ll pa3Mepb1 reoMeTpHqecKOll IIOBepXHOCTll C HyJieBOll 

CKOpOCTblO U.llpKyJI5Il(HH (TaK Ha3biBaeMoro «U.eHTpa peu.HpKyJI5Il(HH»), no aHarrOri1H C 

TeM, KaK 3TO 6biJIO C~eJiaHO paHee ~JI5I l(I1JlllH~pllqecKHX KanllJIJI5IpOB? 

Y Ka3aHHbie 3aMeqaHll5I He CHll)l{alOT KaqeCTBa ~HCCepTal(HOHHOll pa60Tbl ll ee BbiCOKOll 

ou.eHKH. Hccne~oBaHH51 BbiiiOJIHeHbi Ha ~OBOJibHO BbiCOKOM yposHe, HX aKTyarrbHOCTb, 

Hayq:Ha51 HOBll3Ha 11 rrpaKTllqecKa51 3HaqllMOCTb He Bbi3biBaiOT COMHeHllll. 
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3aKmoqeuue 

,ll,wccepTauwoHHaj{ pa6oTa EapTKyca fepMaHa BacmiheBwqa j!BJijleTcj{ 3aKoHqeHHoi1 

HayqHo-KBaJill<!>H:KaUH:OHHOH pa60TOH, B KOTOpOH rrpllBO):(llTCj~ perneHH:e aKTYaJibHOH 

3a,naqw B 06JiaCTll fll):(pO):(H:HaMH:Kll ):(BYX<!>a3HbiX IIOTOKOB B IIpj~MOyrOJibHbiX ll IUeJieBbiX 

MH:KpoKaHanax. 

,ll,wccepTaullj{ 

KaH,[J;ll,[J;aTCKllM 

BacwJiheBwq -

IIOJIHOCTbiO COOTBeTCTByeT TPe6oBaHllj{M, rrpe)J;'bj{BJij~eMhiM K 

AwccepTauwj{M IIono:>KeHweM BAK, a ee aBTOp - EapTKyc fepMaH 

3acny:>KwBaeT rrpwcy:>KAeHH:jJ yqeHoi1 cTerreHw KaHAH:AaTa <Pw3wKo-

MaTeMaTwqecKllX HayK ITO CIIeUllaJibHOCTll 1.1. 9. MexaHH:Ka :>Kll)J;KOCTll, fa3a ll IIJia3Mbi. 

,ll,OKTOp TeXHH:qeCKllX HayK 

(05 .1 7.08 - IIpoueccbi w arrrrapaTbi xwMwqecKwx TexHonorwH:), 

rrpo<!>eccop, 

3aBe,nyiOIUllH Ka<t>e,npoi:J: OIITllMH:3aUllll 

XllMH:qeCKOH ll 6H:OTeXHOJIOfllqecKOH arrrrapaTypbi 

<l>fEOY BO «CaHKT-IleTep6yprcKwi1 rocy,napcTBeHHhiH 

TexHonorwqecKwi1 WHCTWTYT (TexHwqecKwi1: yHwBepcwTeT)» 

20.01.2023 

AApec: Poccwi:J:cKaj{ <l>eAepauwj{, 190013, r. CaHKT-IleTep6ypr, MocKOBCKWH rrpocrreKT, 

,[1;.26 

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

E-mail: abiev.rufat@gmail.com 

<l>eAepaJibHOe rocyAapcTBeHHoe 6IOA:>KeTHoe o6pa3oBaTeJihHoe yqpe:>K,neHwe BhiCIIIero 

o6pa30BaHH:j{ «CaHKT-IleTep6yprCKllH rocy,napCTBeHHbiH TeXHOJIOfllqecKWH llHCTllTYT 

( TexHwqecKH:i1: yHwBepcwTeT )» 

.51, A6weB Py<!>aT llloBKeToBwq, ,naiO cornacwe Ha BKJIIOqeHwe CBowx rrepcoHaJihHhiX 

AaHHhiX B AOKyMeHThi, CBj{3aHHhie c 3amwToi1 AH:ccepTauww KoBaneBa AneKcaHApa 

Bna)J;wcnaBoBwqa, w wx AaJihHei1IIIyiO o6pa6oTKY. 
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