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Obvexkm uccredosanus — HCCIICAYCTCA OTHOCUTCIIBHOC PABHOBCCHUC HU30JIHMPOBAHHBIX
KUIOKHUX CJIOCB Ha BHECIIIHEH MOBCPXHOCTH BPAIIAIOUICTOCA NWJIMH/APA aHAJIUTUYCCKU C
IMOMOIIBIO MCPBBIX MHTCTPATIOB U HHUCIICHHBIM METOIOM.

Llenv pabomer — TOMyYEHUE TEPBBIX HHTETPAIOB OTHOCUTEIBHOTO PAaBHOBECHUS
U30JJUPOBAHHOTO CJIOS KUJKOCTA Ha BHEIIHEH MOBEPXHOCTH BPAIIAIOIIETOCS C
MOCTOSTHHOM YTJIOBOM CKOPOCTBIO IUJIMHJpA JJIs TUIOCKOTO UM OCECHMMMETPHYHOTO
ClIly4aeB; uccienoBanue (popmM cBOOOTHBIX MOBEPXHOCTEHN ISl OTMHOYHBIX CIIOEB.

Memoouwl uccreoosarnus — J1J1s1 JOCTHIKEHUS IMOCTABJIICHHOM IS MCITOJIB30BaJINCh.

L MOIIGJII) BSI3KOM HECKMMAaeMOM KHUIKOCTHU C HGO6XOI[I/IMBIMI/I KpacBbIMH
YCJIIOBUAMU B HHHHHI{pH‘IGCKOﬁ CUCTEMC KOOPJAHHAT.

L MGTOIII)I BbIBOId YPABHCHHA OTHOCUTCIIbBHOT'O PABHOBCCHA.

o AHanUTHYECKUE W YHUCJICHHBIE METOJbl pemeHud aud@epeHInanbHbIX
YpaBHEHUM.

llonyuennvie pezyromamaoi.

L IlocTaBiaena r'mapoanHaMHu4CCKasd 3aJada JABHIKCHHA CJIOA HW  BBIBCACHLI
YPaBHCHHUA OTHOCHUTCIIBHOI'O PABHOBCCHA H30JIHUPOBAHHOI'O OAMHOYHOI'O CJIOA HaA
BpaliaromeMcesa MUJINHAPC.

L HCCHGI{OB&HBI IIOCKUC N OCCCUMMCTPHUYHBIC OAWMHOYHBLIC CJIOH KUIKOCTH Ha
BHEIIHEH IMOBCPXHOCTH BPAIIAOIICTOCA HUJIIMHAPA W ITIOJYYCHBI IICPBBIC MHTCTPAJIBI.
Honyqu Fpa(l)I/IK 3aBUCHMMOCTH 3HAUCHUS IICPBOr0O HHTCIpajia OT BCINYHUHBI IICPCIIaaa
AaBJICHWA HAa ITIOBCPXHOCTHU NUJIMHAPA U BHCIIHECTO OABJICHHA.

° AHaTUTUYECKH UCCIIEIOBAaHBI MAKCUMYMbI MMOBEPXHOCTH JJISI M30JUPOBAHHBIX
OCECHUMMETPUYHBIX CJIOEB KUJKOCTU. Pe3ynapTarhl mpejcTaBieHbl Tpauyueckd U B
Bua€e TaOIHLL.

° [TonyueHbl ypaBHEHHUS! OTHOCUTEIBLHOI'O PABHOBECUSI U HCCIENOBAHbI (OPMBI
CBOOOJIHBIX MOBEPXHOCTEN /1JI1 U30JUPOBAHHOTO OCECUMMETPUYHOTO CJIOS KUIKOCTH
Ha BHEUIHEW MOBEPXHOCTU BpAIAIOUIEroCcs LWJIMHIAPA NPU Pa3IUYHbIX yuciaax Eu u
¢dbukcupoBanubix We.



° UccnenoBanbl (QopMbl CBOOOJIHBIX TOBEPXHOCTEM ISl HM30JMPOBAHHOTO
OCECUMMETPHUYHOTO CJIOSl KUJAKOCTA HA BHEIIHEH NOBEPXHOCTH BPAIIAIOLIETOCS
LUJIMHIpPA B 3aBUCHMOCTH OT KPAaeBOTO yIJjla CMa4MBaHUsA.

JumoMHass paboTa HOCUT HCCIIENOBATENbCKUN XapakTep. PaccMarpuBaemblie
TEUEHMsS] BCTPEYAIOTCA B PA3JIUYHBIX TEXHOJOTMYHBIX IIpoLEecCaX XUMHUYECKOM,
MUIIEBOM, CTPOUTEIBHOM OTpacisix MNpoMbINUIEHHOCTU. JlumiomHas pabota
BBIIIOJIHEHA aBTOPOM CaMOCTOSTEIIBHO.



ABSTRACT

Diploma thesis: 41 pages, 15 reference sources, 18 illustrations, 2 tables, 6
applications.

Keywords: THE FIRST INTEGRAL, VISCOUS FLUID, NAVIER-STOKES
EQUATIONS, CYLINDRICAL SHELL, STATIONARY SOLUTION, FORMS A
FREE SURFACE, LIQUID FLOW, DISTURBANCE RANGE.

Object of research — the research paper explores the relative balance of the liquid
layers on the inner and outer surface of a rotating cylinder and a swirling column of
liquid by the first integrals and numerical method.

The purpose of the work — to obtain the first integrals of the relative equilibrium of an
isolated liquid layer on the outer surface of a cylinder rotating at a constant angular
velocity for plane and axisymmetric cases; study of free surface shapes for single
layers.

Methods of research — To achieve this goal have been used:

o Model of a viscous incompressible fluid with necessary boundary conditions in
a cylindrical coordinate system.

o Derivation methods relative balance equation.

o Analytical and numerical methods for partial differential equations.

Obtained results:

o The hydrodynamic problem of layer motion is posed and the equations of
relative equilibrium of an isolated single layer on a rotating cylinder are derived.

o Abstract plane and axisymmetric single layer of liquid on the outer surface of
the rotating cylinder and first integrals obtained. The resulting graph of the integrated
values of the first pressure on the differential pressure on the cylinder surface and the
external pressure

o The surface maxima for isolated axisymmetric fluid layers were analytically
investigated. The results are presented graphically and in tabular form.

o The equations relative equilibrium and investigated forms of free surfaces for
isolated axisymmetric liquid layer on the outer surface of the rotating cylinder at
various numbers Eu and fixed We.

o The shapes of free surfaces for an isolated axisymmetric liquid layer on the
outer surface of a rotating cylinder were investigated, depending on the contact angle.

Thesis is a research work. The considered flows are found in various technological
processes in the chemical, food, and construction industries. The diploma work has
been done by the author independently.



