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1. MarematuuHe MOJENIOBAHHS HpOHeCiB CymiHHH 0araTOKOMITOHEHTHUX KaHiJIHpHO—HOpI/ICTI/IX Tin 3 YPaxXyBaHHAM

($azoBux 3MiH

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

Pedepar:

1. ImuTpyK A. A. MaTeMaTyHe MOZEJIOBAHHS MTPOLECIB CYIIiHHS 6araTOKOMIIOHEHTHUX KaMiJISIPHO-TIOPUCTHUX TiJ 3
ypaxyBaHHAM (pa30BUX 3MiH. — KBasi(ikaliliHa HayKOBa Ipalls Ha IpaBax pykonucy. Jluceprauis Ha 3000y TTs
HAyKOBOTrO CTyIeHs fokTopa ¢inocodii 3a crienianpHicTio 113 IIpykianHa MmaTemaruka (raaysb 3HaHb 11
Maremaruka Ta ctaTucTvka). — HanioHaneHuit yHiBepceuteT “JIbBiBCbKa nositexHika”, JIbBis, 2024. [lucepratio
MIPUCBSYEHO MAaTEMAaTUYHOMY MOZEJIIOBAaHHIO ITPOLECIB CYIIiHHS 6araTOKOMIIOHEHTHUX KaliJspHO-TIOPUCTUX Tis 3
ypaxyBaHHSIM ¢a3oBux 3MiH. Po3p006sieHO Ta yIOCKOHAJIEHO TEPMOAVMHAMIYHO OO PYHTOBaHI MoJiei
TeIJIOMacollepeHoCcy Ta MexaHoaudyaii, 10 BpaxoBYyIOTh HEOAHOPIAHICTb CTPYKTYPU YaCTHUHOK, BIIJIUB (DA30BUX
IepexoliB i peXXMMHHUX NTapaMeTPiB CyMMUJIBHOTO areHTa. Po3po6yIeHO aHAIITUKO-YMCIIOBI METOY IJ1s1 PO3B'sI3aHHS
KpaloBUX 3a/1a4 KOHBEKTUBHOTO CYyILIiHHS B yCTAJIEHOMY peXXUMi (rpaHn4Hi ymoBHu 1 Ta 3 pofy) Ta akTUBHOTO

riIpOAVMHaMIYHOrO CYIIiHHS B iIMITyJIbCHOMY PEXXMMI, 110 JO3BOJISIIOTh BU3HAYATH PO3IOLiI TEMIIEPATYPH, BOJIOTOCTI



Ta HaNPY>XeHO-e(OPMOBAHMI CTaH YaCTUHOK Yy JOBIJIbHAI MOMEHT 4acCy 3aJIEXKHO Bif ix po3MillleHHs B IIapi Ta
[IapaMeTpiB CYIINJILHOrO areHTa. CTBOPEHO NPOrpaMHMH MAKET [JIs YUCJIOBOTO aHaJIi3y CYLIiHHS NVCIIEPCHUX
marepiasis. Pe3yibTaTyl JOCTIIKEHHS CIIPUSIOTh CTAJIOMY PO3BUTKY LIJIIXOM 3HM)KEHHS €HEProCIIOKVBaHHS,
MiHiMi3allii BIUIMBY Ha HABKOJIMIIHE CEPEOBUILE Ta MiIBULIEHHS €(PeKTUBHOCTI BUKOPHCTAHHS PECYPCIB y
IIPOMHUCJIOBUX NIPOLIECax CyLIiHHS. Pe3ybTaTy BIPOBAIKEHO Y BUPOOHUIITBO 3a/1i300€TOHHUX BUPOOIB Ta

HaBYaJIbHUM 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>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHgamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOTr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 17151 3a0e311e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
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¢ 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.

e 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.
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TeXHOJIOTi] : MaTepianu XV MixHapoHa HayKOBO-TeXHiYHa KOHepeHwis (36apak, 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
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