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AHHOTALIUS

Junnomuass pabota comepxut: 30 crpanun, 12 wmmoctpanwmii, 11
HCITOJIb30BAaHHBIX UCTOYHUKOB.

KimoueBbie cioBa: [TIOT'PYXKHOE IIOKPBITHUE, METOJ] OBBEMA
KNIAKOCTU, METOJI KOHEYHBIX OB BEMOB.

[enpro TUTUIOMHON PabOTHI SBIISICTCS:

o UCCIICIOBAHNE  THAPOJMHAMHYCCKHX  IPOIIECCOB,
NPOUCXOJANINX TPU H3BJICUYCHUH BSI3KOYNPYTOM JKHJIKOCTH
JIBUKYIIEHCS TIOBEPXHOCTHIO;

o pa3paboTka MaTEeMaTHYECKOW MOJENH ISl OMHCAHUS
JUHAMUKHA TCEYCHHSI BSI3KOYNPYrOod KHUIAKOCTH B IIpolecce
OKYHaHWsI, YYMTHIBas BIMSHHUE PEOJIOTHUECKUX CBONCTB KMJIKOCTH,
CKOPOCTH U3BJICUCHUS U TCOMETPUUICCKUX TTapaMETPOB.

B nurutomHoOM pa®oTe MmoydeHbl CIeayoNIue pe3ynbTaTh:

o UACHTH(UIIMPOBAHBl M  OXapaKTePU30BaHBI  Pa3JIMYHBIC

PEKUMBI TEYCHHS BS3KOYIPYTOW >KHIKOCTH B IPOIECCE OKyHAHHS B

3aBHCHMOCTH OT CKOPOCTH W3BJICYCHHS W PEOJIOTHYECKUX CBOWCTB

KHUJIKOCTH;

o pa3paboTaHa dYHCJICHHAas MOJIelb Ha OCHOBE METO/a

KoHeuHbIX o0veMoB (FVM) u wmetoma o0wema xunkoctu (VOF),

MO3BOJISIIOIIAs ~ MOJeaupoBaTh  (GopMy  CBOOOJHON  TOBEPXHOCTH

KHUJIKOCTH, paclpeieliecHue CKOpOCTed M HalpsHDKeHWH B TIporiecce

OKYHaHWUS;

o NoJydyeHa OSMIIMPUYECKas 3aBUCUMOCTh IS pacdera

TOJIIIIUHBI TUIGHKW B 3aBUCMMOCTH OT uucia buHrama, KanwuisspHOTO

quclia ¥ Apyrux 0e3pazMepHbIX MapaMeTpoOB, XapaKTePU3YIOIIUX MPOIIECC;

o POBEJICHO JKCIEPUMEHTAIBHOE HKCCIeIOBAaHUE ITpoliecca

OKYHAHWsI JUIsl ONIPEICTICHHBIX TUIIOB BA3KOYMPYTHX JKUIKOCTEH C HEIBI0

BepuUKauu pa3pabOTaHHOW YUCICHHOW MOJIETH M OLCHKH TOYHOCTH

IPOTHO3UPOBAHMSI TONIIHHBI TUICHKH.

JurmiomHas ~ paboTa  HOCHT  HEMOCPEICTBEHHO  MPAKTHYECKYIO
HaIpaBICHHOCTh. [loaydeHHbIe pe3ynbTaThl MOTYT MIMPOKO MCIOJIB30BATHCS B
(dbapmareBTHYECKO MPOMBINUICHHOCTH, TIEYaTH TJIaT U MUKPODJICKTPOHUKE, a
TaKKe B MUIIEBON MTPOMBITINICHHOCTH.



AHATALBIS

Hpimnomuas npauna 3msmuae: 30 craponak, 12 umoctpansid, 11
BBIKAPBICTAHBIX KPBIHIII.

Kitouasis crnossl: ITAKPBIIIIE AITYCKAHHEM, METAJI ABEMY
BAJIKACII, METAJI KAHUATKOBBIX AB'EMAY.

Mbrait ApITIOMHAN Npallsl 3'ayJIsena:

o JacielaBaHHe T1paibIHAMIYHBIX Mpanscay, saKis ag0bIBarolla Mpsbl
BbIMaHHI1 BsA3Kaynpyrail BaaKacii pyxalouail maBepxHsi;

o pacriparioyka MaTaMaTblYHal Ml JJIsl alliCaHHS IBIHAMIKI TUTBIHI
BSA3KAYTIpyTail BajKacill ¥ mpaipce aKkyHaHHs, YJI14Bal0Ubl YIUIBIY PEOJIOTTYECKIX
yJlacuiBacisy BaJKacil, XyTKacli 31a0bIBaHHS 1 reaMeTPbIYHBIX TapaMeTpay.

VY ABIIJIOMHAM Mpalibl aTpbIMaHbl HACTYITHBIS BBIHIKI:

o IIPHTHI()IKABAHBIS 1 aXxapaKTapbhl3aBaHbl PO3HBIS PIKBIMBI ILJIBIHI
BA3KAYTIpyTrail Bajakacil ¥y TMparnpce, akKyHaHHS ¥ 3ajekHaclli ajf XyTKacli
31a0bIBaHHS 1 PEOJIOTTYECKIX yJIAcI[iBaCISTY BaKACI;

o pacmpaiiaBaHa JiikaBas MaJdjib Ha aCHOBE METaJy KaHYaTKOBBIX
a6'émay (FVM) 1 metany a6'émy Baakacui (VOF), skas nasBansie MaadJisBallb
dbopmy cBaboHaAN TaBepXHI BaJKACIll, pa3MEepKaBaHHE XyTKACIY 1 BBICUIKAY Y
npaipce aKyHaHHS,

o aTpbIMaHas SMIIPbIYHAS 3aJICKHACIH JJIS PA3JIKy TayIIUbIHI TUIEHK]
Y 3anexxHacii aja jguka biHrama, kamijgspHara JIKy 1 1HIIBIX OecraMepHBIX
napameTpay, siKis XapakTapbI3yIOIb Mparac;

o IpaBe/I3eHa YKCIEePhIMEHTAIbHAE aclie/JaBaHHE MPAIICy aKyHAHHS
JUIL  TBYHBIX  ThIMAY BI3KAYNpyrix Baakacisly 3 MdITald  Bepbidikarbii
pacripaliaBaHai Jrikapail MaJdJIl 1 alPHKI JaKIaJHaACIIl TparHa3aBaHHs TayITYbIHi
TIEHKI.

JlpiroMHasi mpara HOCIIh HEMacpdAHYI0 MPAKTBIYHYIO HaKipaBaHACIb.
ATpbIMaHbIS BBIHIKI MOTYIIb IIBIPOKA BBIKAPBHICTOYBAIlA Y (apMaipyThIaHAa
MPaMBICIIOBACIl, JAPYKY IUIAT 1 MIKPadIeKTPOHIIBI, a TITAK Xa § XapuoBai

MPaMBICIIOBACIII.



ANNOTATION

The diploma work contains 30 pages, 12 figures, 11 sources used.

Keywords: DIP COATING, VOLUME OF FLUID, FINITE VOLUME
METHOD.

The purpose of the thesis is:

o to investigate the hydrodynamic processes occurring during the
withdrawal of viscoelastic fluid by a moving surface.

o to develop a mathematical model to describe the flow dynamics of a
viscoelastic fluid in the dip coating process, considering the influence of fluid
rheological properties, withdrawal speed, and geometrical parameters.

In the thesis, the following results were obtained:

o different flow regimes of the viscoelastic fluid during the dip coating
process were identified and characterized, depending on the withdrawal speed
and rheological properties of the fluid.

o A numerical model based on the Finite Volume Method (FVM) and
the Volume of Fluid (VOF) method was developed, enabling the simulation of
the free surface shape, velocity distribution, and stress distribution during the dip
coating process.

o An empirical relationship was obtained for calculating the film
thickness as a function of the Bingham number, capillary number, and other
dimensionless parameters characterizing the process.

o An experimental study of the dip coating process was carried out for
specific types of viscoelastic fluids to verify the developed numerical model and
assess the accuracy of film thickness prediction.

The thesis is directly practical. The obtained results can be widely applied
In various industries, including pharmaceuticals, printing, microelectronics, and
food processing.



