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Bo3MymiénHoe nBuKeHUE C0sI BA3KOM JKUJIKOCTH HA BHYTPEHHEM IOBEPXHOCTH
Bpartarorerocs mwmHapa / dKyk Anapeit BiragumupoBnd; MexaHnKO-MaTeMaTHYSCKUT
dakynpTeT, Kadenpa Teopernueckod MW NPUKIATHON MEXaHWKH; Hayd. pPYK.
I1. H. KoHoH.

JurioMHas paboTa coiepKUT

— 41 crpanuiy,
— 21 pucyHokK,
— 25 UCnoJIb30BaHHBIX UCTOYHHUKA.

Kmrouesnie cnoBa: BA3ZKAS XNJIKOCTh, YPABHEHIA HABBE-CTOKCA,
KPUTEPUN TIOJOBMI  TEYEHUN, BU®YPKAIIMOHHBLIE KPUBLIE,
YPABHEHUS 5BOJIIOLUNA.

B nunnomuoi pabote u3ydaercs 3agada O JBUKEHUU CJOS BSI3KOW KMIKOCTH Ha
BHYTPEHHEN MOBEPXHOCTH TOPU30HTAIIBHO PACIIOIOKEHHOTO [IUIMHAPA, BPAIIAKOIIEr0Cs
C IOCTOSTHHOM CKOPOCTBIO B TIOJIE CHJI TSKECTH, IOBEPXHOCTHOI'O HATSKEHNS, HHEPLIVH.

LensMu TUMIOMHONU pabOTHI SABJISIIOTCA MCCIIETOBAHNE HETMHENHBIX OudypKaimii
PABHOBECHBIX COCTOSIHMM; MCCJENOBAaHUE BO3MYILICHUHN IJIOCKOTO CJIOS1 HA BHYTPEHHEU
IIOBEPXHOCTH  BPAILAIOIIETOCSd  LWIMHApPA W COIOCTaBJIICHUE  PE3YyJbTAaTOB  C
JKCIIEPUMEHTAMMU.

B numniomMHo#l paboTe u3yuyaeTcs 3ajada O JABHKEHUU CJOS BSI3KOW JKUIKOCTH Ha
BHYTPEHHEW MOBEPXHOCTH TOPU3OHTAIBHO PACTIOJIOKEHHOIO IWJIMHAPA, BPAIAIOIIETOCA
C IOCTOSTHHOM CKOPOCTBIO B TIOJIE CUJI TSKECTH, IOBEPXHOCTHOTO HATSKEHHUS, HHEPLIUH.

HensMu UNIOMHONW pabOTHI SIBISIIOTCS MCCIIEIOBAHUE HEMHEHHBIX OUdypKaimii
PABHOBECHBIX COCTOSIHUM, MCCJIENOBAHUE BO3MYLIEHUN IUIOCKOTO CJIOS HAa BHYTPEHHEHN
ITOBEPXHOCTH BPAIIAIOLIETOCS IWJINHPA.

JInst ToCTHXKEHMs OCTABJICHHOM L[EJIA UCTI0JIb30BaJIUCh

— pa3pabOTaHHBI aAJITOPUTM YHCICHHOTO pEUICHUS HeTWHEHWHON 3amayw,
BKJIIOUaroNIe nuddepenimnanbioe ypaBHEHUE CBOOOTHOM MOBEPXHOCTHU CJIOS, YCIOBUE
COXPAaHEHMS MACChl U KPAEBBIE YCIOBUS IIEPUOJIUYHOCTH,

— YHUCJICHHBIA METOJ, SABISIONIUHCS KOMOMHAIIMEH CETOYHOTO0 METOAA MPSIMBIX H
Metona Pynre-KyTTel ¢ yuéTOM NEproOaIUYHOCTH PEIIEHNS IO OKPY>KHOM KOOpPIMHATE.

B nunuiomHo# paboTe Moy4eHsl CleAyoNue pe3yabTaThl:

1) mocTpoeH YMCIEeHHbI METO/ U pellieHa HeJIMHEWHas KpaeBas 3aj7a4ya BETBICHUS
PABHOBECHBIX OCECUMMETPUYHBIX CIIOEB U MOCTPOEHBI TOJIHbIE BETBU OU(YPKALIMOHHBIX
KPUBBIX,

2) peanu30BaH YMCIEHHBIM METOJ M pElIeHa HecTallMOHapHas IUIOCKas 3ajada o
JNBWKEHUM CJIOS KOHEYHOM TOJIIMHBI >KUIAKOCTH HAa BHYTPEHHENM MOBEPXHOCTH
BpAILAIONIETOCs IWJINHAPA,

PesynbraThl paboThl OMMyOIMKOBAHBI B OJTHOM CTaThe U 5 T€3UCaX MEXKTYHAPOIHBIX
U peciryOIMKaHCKUX KOH(EpEeHIUH.

JlumiomHasi paboTa HOCUT MpakTUYeCKUd xapakrtep. E€ pe3ynabTarel MOTYT OBITH
IIPUMEHEHBl B PA3JMYHBIX TEXHOJIOTMYECKUX IPOLECCAX, MCIOIB3YIOMUX IBHKECHHE
CJI0s1 HA BHYTPEHHEH IMOBEPXHOCTY BPAILAIOIIETOCA IWJIMHAPA.
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This research investigates problem of motion viscous fluid layer on inner surface of
horizontally oriented cylinder in the field of gravity, surface tension and inertia.

Main goals of this research were studying of relative equilibrium shapes of layer
with constant mass and nonlinear bifurcations of equilibrium states; studying of
perturbed planar layer on inner surface of rotating cylinder and comparison theoretical
results with experiments.

To achieve raised goals the author has used:

— Model of viscous incompressible fluid with boundary value conditions in
cylindrical coordinate system;

— Finite difference methods, Runge-Kutta and Newton’s methods;

— Developed algorithm for numerical solution of nonlinear problem, including
differential equation of free surface, conservation of mass condition and
boundary condition of periodicity;

— Results of known experimental data.

The following results were achieved:

1) Obtained equation of relative equilibrium on inner surface of rotating cylinder;

2) Solved nonlinear boundary problem of branching relatively equilibrium layers and
obtained full branches of bifurcational curves;

3) Solved unsteady planar motion problem of final thickness layer;

4) Defined shapes of free surface and its evolution;

5) Obtained velocity components and pressure. Studied their evolution;

6) Performed comparison with experimental data showed fitness of chosen model.

The results of this work were published in one article and five theses of national
and international conferences.



