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1. Inceprauiiina po60Ta IPUCBSIYEHA PO3BSI3aHHIO aKTyaJIbHOI HAYKOBO-IIPUKJIAIHO]I 3a1a4i po3po6ieHHs
MaTEeMaTU4YHVX MOJEJIEN TETIJIOMACOIIEPEHECEHHS Y KAMEPAX CYLIiHHS TirPOCKOIIYHMX MaTepiasiB i3
BUKOPHCTaHHIM METOAY KJIITHHHUX aBTOMATIB Ta CTBOPEHHSI IIPOIPAMHOTI0 3aCO0Y 1711 aBTOMATHU30BaHOIO
MIPOEKTyBaHHS 3D mopesnel IUX KaMep Ta iXx KOMIIOHEHTIB. Y [IePIIOMY PO3JiJi Aucepralii NpoaHani3oBaHo Migxonu
[0 MOZEJIIOBAHHS IPOLIECY TEIJIOMACOIIEPEHECEHHS T1iJl YacC CYLIiHHA MrPOCKOIIYHMX MaTepiaiB Ta iX 4aCTKOBUX
BUNajKiB. HaBeneHo PyHIaMeHTasIbHI 3aKOHH, IKi BAKOPUCTAHO 7151 pO3PO6JIEHHSI MATEMAaTUYHUX MOZesei
TEIJIOMaCOIIEPEHECEHHS MTPOLIECY CYLIiHHS MirPOCKOMIYHMX MaTepiaiB. JleTaJlbHO ONMCaHO METOJ, KIITUHHUX
aBTOMaTiB, yMOBH MOT0 3aCTOCYBaHHS Ta II€PEBaru [ MOJEJIOBaHHS CKIAIHUX ITpoueciB. HaBeneHo pisHi Tumm

KaMep CyIIiHHS, iX OCHOBHI KOMIIOHEHTH Ta MOKJIUBICTb IIapaMeTpU3aliil po3MipiB [J1st aBTOMATU30BaHOIO



npoekTryBaHHs 3D mopeneir. [IpoaHanizoBaHO apXiTEKTYpY Cy4aCHUX ITPOrPAMHUX CUCTEM, SKi Jal0OTh 3MOT'Y
peasiyBaTy 3a7a4i aBTOMaTU30BaHOIO POEKTYBaHHs 3D Mojeer CyInIbHUX KaMep Ta MOJIEJIIOBAHHS IIPOLECY
TEIJIOMAaCOIIEPEHECEHHS Y KaMepax CYILIiHHS TirpOCKOIIYHMX MaTepiais. Ipyruil po3ain gucepralii NpuCcBI4YeHUN
PO3pO6JIEHHIO AaCUHXPOHHOI MOJIEJIi ITPOLIECY TEIJIOMACOIIEPEHECEHHS! Y KAMEPaX CYHIiHHS FirPOCKONIYHUX
MarepiasiB i3 BUKOPUCTaHHSIM METOZY KJIITUHHUX aBTOMaTiB. PO3p006JIEHO CTPYKTYPY KIIiTHH, SIKa CKJIaa€eThCs i3
CYKYIIHOCTi MIKpOOO'€KTIB, @ TaKOX aJITOPUTM, 10 J1a€ 3MOTY BU3HaYaTH I0YAaTKOBUI CTaH LIUX MIKPOOO'€KTIB y
IIPOLECi CTBOPEHHS KJIITMHHO-aBTOMATHOTrO 1oJjisl. Oco6/MBY yBary npuisieHo oy 061acTi
TEIJIOMACOIIEPEHECEHHS Ha 30HM, 1711 KOKHOI 3 IKUX BM3HA4YalOTbCS MeXi Ha KIITMHHO-aBTOMAaTHOMY ITOJIi.
Po3po6sieHO MaTeMaTUYHy MOZEJb TENJIOMACONIEPEHECEHHS], HAa OCHOBI SIKOI CTBOPEHO NPaBUJla IEPEXOIiB IS
MoJeJl i3 BUKOPUCTaHHSAM METOZY KIIITUHHUX aBTOMATiB. CTBOPEHO aJITOPUTM 3aCTOCYBaHHS [IPABUJI IIEPEXOLIB Ta
HaBe[leHO (POPMali30BaHUI 3aNKC PO3pO6JIEHOI MOJIeli i3 BUKOPUCTaHHSIM METOy KJIITUHHUX aBTOMATIB.
ABTOMaTHM30BaHe MPOEKTYBaHHA 3D Mojiesiell Kamep CYIIiHHSA KOHBEKTUBHOI i Ta iX KOMIIOHEHTIB i3
IapameTpu3allielo po3MipiB HaBeIeHO Y TPeTbOMY po31iii. CripoekToBaHi 3D Mozesli BUKOPUCTAHO AJIs
MOJIEJIIOBAHHS IIPOLECY TEILJIOMACOIIEPEHECEHH I1if] 4aC CYLIiHHS MirpOCKOIIYHMAX MaTepialiB, 30KpeEMa JEePEBUHN,
3a JOIIOMOTOI0 MAKETY NPUKJIANHUX NIPOrpaM. 3aBsSIKM LIbOMY, OTPUMAHO 3HAYE€HHSI TEMIIEPATypPHU Ta BiIHOCHOI
BOJIOTOCTI areHTa CyLIiHHS Y 30HaX MOr0 KOHTAKTy 3 iHIIMMU KOMIIOHeHTaMu 3D Mozesli CyIuabHOI KaMepH.
OTpumaHi 3Ha4E€HHS BUKOPMCTAHO Y NPAaBUJIAX [1€PEXOY aCMHXPOHHOI MOJEJ ITPOLIECY TEIJIOMACOIIEPEHECEHHS Y
KaMepax CYLIiHHA TirpOCKOMNIYHUX MaTepiasliB Ha OCHOBI METOMY KIITUHHUX aBTOMATIB. Y 4ETBEPTOMY PO3iJi
nucepTallii po3po6s1eHO IPOrpaMHuUi 3aci6 i3 BUKOPUCTaHHSIM 6araTopiBHEBOI KJlieHT-CepBEPHOI apXiTeKTypHu.
DyHKILiOHAJIbHI MOKIMBOCTI IPOTPaMHOTr0 3ac0o0y IpeiCTaBIeHO 3a JOTIOMOrOI0 JiarpaM KjaciB,10CIiOBHOCTI Ta
BapiaHTiB BUKOPUCTAaHHS Ha OCHOBI po3pobsieHoi UML moneni.E¢pexTuBHe 36epiraHHs JaHUX 3a6€31e4eHO
CTBOPEHOIO 623010 JAHUX, CTPYKTYPY SIKOi HaBe,eHO i3 BUKOPUCTAHHSIM MOJIeli "CYyTHICTb-3B’130K". OKpiM LIbOT0, Ha
OCHOBi€KCIIEPUMEHTAJIbHUX IAaHUX, IPOBEIEHO BaJlifallil0 MAaTEMAaTUYHOI MOIEJIi TeIJIOMacCOIIePEHECEHHS Ta
Bepu@iKallilo po3po6JIEHOro NPOrpamMHoro 3acoby. [IpefcraBieHo pe3yibTaTh MOJEII0BAaHHS IIPOLECY
TEIJIOMaCOIIePEHECEHHS Y KaMepax CyLIiHHS MrpOCKONIYHUX MaTepiaiB 3a JOIIOMOTOI0 NAaKETy NPUKJIAIHUX
[Iporpam Ta po3pobJIeHOro IporpamMmHoro 3acofy, a TakoXK HaJaHO NMPaKTUYHI peKOMeH ALl 110710 BUKOPUCTaHHS
OTpUMaHUX pe3yJbTatiB.JlucepTaliiiHa po60Ta € BHECKOM Y PO3BUTOK Cy4acHUX iHPOPMaLiiHNX T€XHOJIOTIN
IIPOEKTYBAHHSI, OCKIJIbKY Y Hill pO3p06JI€HO NPOrpaMHUi 3acib 1J1s1 aBTOMAaTU30BaHOTONIPOEKTYBaHHS 3D monenen
CYyIIMJIBHUX KaMep i3 BUKOPUCTAaHHSIM NTapaMeTpuU3allii po3MipiB Ta NPUKIAIHNX IPOrPAaMHUX iHTEPQENCIB.
[Topanbie BuKopucTanHd 3D mopenel Lux Kamep 3HafloOUThCS /1J11 MOJIEJIIOBAHHS TIPOLieCy
TEIJIOMACOIIEPEHECEHHS Y KaMEePaxXCYyLIiHHS TrpOCKOIIYHUX MaTepiasliB Ha OCHOBI aCMHXPOHHOI MOJI€Jli KJIITUHHUX
aBToMariB. OCHOBHi pe3yJIbTaTu JUCEPTALiHOI pOOOTA MOXKYTb OYTU BUKOPUCTAHI IJ1s1 MOJI€JIIOBAHHS IPOLIECY
TEIJIOMACOIIEPEHECEHHA I1if YacC CYIIiHHA TrirpOCKOIIYHMX MaTepialiB 3 ypaxyBaHHSAM reOMETPUYHUX NTapaMeTpiB

PEaJIbHUX CYLIMJIbHUX KaMep, 10 MOTeHLiHO 1acTb 3MOT'Y MifBUIIUTYU e(PEeKTUBHICTD iX pOOOTH.

2. The dissertation is devoted to solving the urgent scientific and applied problem of developing mathematical
models of heat and mass transfer in drying chambers for hygroscopic materials using the cellular automata
method and creating a software tool for the automated design of 3D models of these chambers and their
components. The first chapter of the dissertation analyzes the approaches to modeling the heat and mass transfer
process during the drying of hygroscopic materials and their special cases. The fundamental laws used to develop
mathematical models of heat and mass transfer during the drying of hygroscopic materials are presented. The
method of cellular automata, conditions of its application, and advantages for modeling complex processes are
described in detail. Different types of drying chambers, their main components, and the possibility of dimensional
parameterization for the automated design of 3D models are presented. The architectures of modern software
systems, which allow solving the tasks of computer-aided design of 3D models of drying chambers and modeling
the process of heat and mass transfer in drying chambers for hygroscopic materials, are analyzed. The second
chapter of the dissertation is devoted to the development of an asynchronous model of the heat and mass transfer
process in drying chambers for hygroscopic materials using the cellular automata method. A cell structure
consisting of a set of micro-objects and an algorithm that allows determining the initial state of these micro-



objects in the process of creating a cellular automata field have been developed. Particular attention is paid to the
division of the heat and mass transfer area into zones, for each of which the boundaries of the cellular automata
field are determined. A mathematical model of heat and mass transfer is developed, based on which transition
rules for the model are created using the cellular automata method. An algorithm for applying the transition rules
is created, and a formalized record of the developed model using the cellular automata method is given. The
automated design of 3D models of convective drying chambers and their components with dimensional
parameterization is presented in the third chapter. The designed 3D models were used to simulate the process of
heat and mass transfer during thedrying of hygroscopic materials, in particular wood, using a software package.
This allowsus to obtain the temperature and relative humidity of the drying agent in the areas of its contact with
other components of the 3D model of the drying chamber. The obtained valueswere used in the transition rules of
the asynchronous model of the heat and mass transfer process in drying chambers for hygroscopic materials based
on the cellular automata method. In the fourth chapter of the dissertation, a software tool is developed using a
multi-tiered client-server architecture. The functionality of the software tool is presented with the use ofclass
diagrams, sequences, and use cases based on the developed UML model. Efficient data storage is ensured by the
created database, the structure of which is presented using the entity-relationship model. In addition, based on
experimental data, the mathematical model of heat and mass transfer was validated, and the developed software
tool was verified. The results of modeling the process of heat and mass transfer in drying chambers of hygroscopic
materials using the application package and the developed software tool arepresented, and practical
recommendations for the use of the obtained results are given. The dissertation is a contribution to the
development of modern design information technologies, as it develops a software tool for the automated design
of 3D models of drying chambers using dimensional parameterization and application program interfaces. Further
use of 3D models of these chambers will be needed to model the process of heat and mass transfer in drying
chambers for hygroscopic materials based on an asynchronous cellular automata model. The main results of the
dissertation can be used to simulate the process of heat and mass transfer during the drying of hygroscopic
materials, taking into account the geometric parameters of real drying chambers, which will potentially increase
the efficiency of their operation.
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