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dazoBux 3MiH

2. Mathematical modeling of drying processes in multicomponent capillary-porous bodies considering phase
changes

Pedepar:

1. ImuTpykK A. A. MaTeMaTu4He MOZIE/IIOBAaHHS NIPOLIECIB CYIIiHHS 6araTOKOMIOHEHTHUX KaMiJISIPHO-TIOPUCTUX Tifl 3
ypaxyBaHHSM ¢a30BUX 3MiH. — KBasliikaliliHa HayKoBa Ipallsl Ha [paBax pykomnucy. Jlucepranis Ha 3500y TTs
HAyKOBOTO CTyIeHs JoKTopa (inocodii 3a crenianpHicTio 113 IIpykiagHa MmaTemaruka (raaysb 3HaHb 11
Maremaruka Ta ctaTuctvka). — HanionaneHuii yHiBepcuteT “JIbBiBCbKa nositexHika”, JIbBiB, 2024. [luceprariio
IIPUCBSIYEHO MAaTEMAaTUYHOMY MOJEJIOBAHHIO NPOLECIB CYLIiHHSA 6araTOKOMIIOHEHTHUX KaIiJIIPHO-TIOPUCTUX TiJl 3
ypaxyBaHHSIM ¢a30BUX 3MiH. PO3p006s1€HO Ta yIOCKOHAJIEHO TEPMOAMHAMIYHO OO PYHTOBaHI MoJiei

TEIJIOMACOIIePEeHOCY Ta MexaHoAU(Y3ii, 0 BpaxOBYIOTh HEOAHOPIAHICTb CTPYKTYPU YaCTUHOK, BIIJIUB (DA30BUX



[epexoliB i peXKMMHUX [TapaMeTPiB CyMIMJIbHOTO areHTa. Po3po6yieHO aHaIITUKO-YMCIIOBI METOIM IJ1s1 PO3B'SI3aHHS
KpaloBUX 3a/1a4 KOHBEKTMBHOTO CyLIiHHS B yCTAJIEHOMY peXUMi (rpaHn4Hi ymoBHu 1 Ta 3 pojy) Ta akTUBHOTO
riIpOANHAMIYHOrO CYIIiHHS B iIMITyJIbCHOMY PEXXMMI, 10 JO3BOJISIIOTh BU3HAYATH PO3IIOLI TEMIIEPATYPH, BOJIOTOCTI
Ta HaIIPYy>X€HO-7e(OPMOBAHMI CTaH YaCTUHOK Yy JOBIJIbHAM MOMEHT 4acy 3aJIeXKHO Bif, ix po3MillleHHS B api Ta
rapameTpiB CymuabHOro areHta. CTBOpEHO NPOrpaMHUM MAKET [JIs YMCJIOBOrO aHasli3y CYLIiHHA AVCIEPCHUX
MmarepiasiB. Pe3ynbraTty gOCIiIKEHHs CIIPUSIOTh CTaJIOMY PO3BUTKY IIJISIXOM 3HVDKEHHSI €HEPrOCIIOKMBAHHS,
MiHiMi3allii BIVIMBY Ha HaBKOJIMIIHE CEPENOBUILE Ta MiIBUILIEHHS €(PEKTUBHOCTI BUKOPHCTAHHS PECYPCIB y
IIPOMUCJIOBUX NIPOLIECax CyLIiHHS. Pe3ybTaTy BIPOBAIKEHO Y BUPOOHUIITBO 3a/1i300€TOHHUX BUPOOIB Ta

HAaBYaJIbHUH IIPOLEC.

2. Dmytruk A . A. Mathematical modeling of drying processes in multicomponent capillary-porous bodies
considering phase changes. - Qualification scientific work on the rights of a manuscript. Dissertation for the
degree of Doctor of Philosophy in specialty 113 Applied Mathematics (field of knowledge 11 Mathematics and
Statistics). - Lviv Polytechnic National University, Lviv, 2024. The dissertation is devoted to the mathematical
modeling of the drying processes of multicomponent capillary-porous bodies, taking into account phase changes.
Thermodynamically substantiated models of heat and mass transfer and mechanodiffusion have been developed
and improved, considering the heterogeneity of particle structures, the influence of phase transitions, and the
operating parameters of the drying agent. Analytical and numerical methods have been developed for solving
boundary problems of convective drying in a steady-state regime (boundary conditions of the first and third kind)
and active hydrodynamic drying in a pulse mode, allowing the determination of temperature, moisture
distribution, and stress-strain state of particles at any given moment, depending on their position in the layer and
the drying agent parameters. A software package has been developed for numerical analysis of dispersed material
drying. The research findings promote sustainability by reducing energy consumption, minimizing environmental
impact, and enhancing resource efficiency in industrial drying processes. The results have been implemented in
the production of reinforced concrete products and the educational process.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOT0, CyCHiIbHO-TIOJITUYHOTO,
JIIOJCBKOTO NIOTEHLjaNy 1715 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY

CyCIIiJIbCTBA i Jep>kaBu
CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaLiMHOI AiSIIBHOCTI: He 3acTOCOBYETHCA
I'[i,ucyMKH ILOCJIiA>KEHHS: HoBe BUpilIEHHs aKTyalbHOTO HayKOBOTO 3aBIaHHS

Iy6sikarii:

¢ Dmytruk A. Modeling mass transfer processes in multicomponent capillary-porous bodies under mixed
boundary conditions. Mathematical Modeling and Computing. 2024. Vol. 11, No. 4. P. 978-986.

¢ Gayvas B., Markovych B., Dmytruk A., Havran M., Dmytruk V. The methods of optimization and regulation of
the convective drying process of materials in drying installations // Mathematical Modeling and Computing.
2024. Vol. 11, iss. 2. P. 546-554.

¢ Gayvas B., Markovych B., Dmytruk A., Dmytruk V., Kushka B., Senkovych O. Study of contact drying granular
materials in fluidized bed dryers // 28th IEEE International seminar /workshop on direct and inverse
problems of electromagnetic and acoustic wave theory : proceedings, Tbilisi, 11-13 September. 2023. P.
238-241.

e Gayvas B. I., Markovych B. M., Dmytruk A. A., Dmytruk V. A, Havran M. Numerical modeling of heat and mass
transfer processes in a capillary-porous body during contact drying // Mathematical Modeling and
Computing. 2023. Vol. 10, No. 2. P. 387-399



o Gayvas Bogdana, Dmytruk Veronika, Kaminska Oksana, Pastyrska Iryna, Dmytruk Anatolii, Nezgoda Svitlana.
Simulation of crack resistance of mustard in pulsed drying mode // Komr'ioTepHi Hayku Ta iHpopmarliiiHi
TexHOoJIOTii : MaTepianu XV MixXHapo[Ha HayKOBO-TeXHiYHa KoHepeHLis (36apax, 23-26 BepecHs, 2020 p.). C.
91-95

e Hayvas B., Dmytruk V., Torskyy A., Dmytruk A. On methods of mathematical modeling of drying dispersed
materials // Mathematical Modeling and Computing. 2017. Vol. 4, N2 2. P. 139-147

e l'aniBace b. I, Imutpyk B. A., Imutpyk A. A. CymiHHA 3epHa B aKTUBHUX MiIPOAVHAMIYHUX PEKMMAX 3
ypaxyBaHHSM MIAPyBaTOCTi 1Or0 CTPYKTypH // Diznko-maTemaTuyHe MOJEeJI0OBaHHS Ta iHpopMaliiiHi
texHosorii. 2016. Bur. 23. C. 29-41
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