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1. 3aKOHOMIPHOCTI B'SI3KONPYKHOTO CTaHy [IePEBUHU Y NPOLIEC] CYLIiHHS 3 BpaxXyBaHHSIM LMJIiHIPUYHOI aHi30TpOIIii

2. Regularity of elastic-viscous state of wood in the process of drying taking into account cylindrical anisotropy

Pedepar:

1. O6’exT mocmimkeHHs — neopMaTUBHICTh KPYIJINX JlicOMaTepiajiB y IpoLeci KOHBEKTUBHOTO CyLIiHHS. MeTa -
PO3PO06JIEHHS MaTEMAaTUYHMX MOJIEJIEN Ta BCTAHOBJIEHHS 3aKOHOMIPHOCTE BOJIOTOTNIEPEHECEHHS i B'I3KOINPY>KHOTO
Ie(pOopMyBaHHS KPYIJIMX JlicCOMaTepiajiB y NpoLeci KOHBEKTUBHOTO CYLIiHHS 3 BpaXyBaHHSIM LIWJIiHIPUYHOI
anizorpomii maTepiany. MeTonu - MEXaHIKM CIaIKOBUX CEPENOBUL i TEIIJIOMACOIIEPEHECEHHS; CKIHYEHHUX
€JIeMEHTIB; 00'€KTHO-OPi€EHTOBAHOT'O IIPOrpaMyBaHHs; allpOKCUMalliliHi; MaTeMaTU4HOI cTaTUCTUKU. HaykoBa
HOBU3Ha. [I006y10BaHO HOBY MaTeMaTU4HY MOJI€JIb B'SI3KOIIPYKHOTO le(OpMYyBaHHS KPYIJIUX JicoMarepiais 3
BpaxyBaHHAM LMJIIHAPUYHOI aHI3OTPOIIii Mif Yac CyLIiHHA, KA Ha BiIMiHY Bi[l iHIIKMX JO3BOJISI€ BPAXyBaTU BILIMB
HEOCECMMETPUYHOTO PO3IIOJiTy BOJIOTOBMICTY Ha B'I3KOINPYXHi nedopmariii Ta nedpopmariii, 3ymonsieHi
COPOLiIHOIO NTOB3Y4iCTIO; BIIEpIe OTPUMAaHI 3a/1EXKHOCTI HECTAl[iOHAPHOTO HEOCECUMETPUYHOTO PO3NOiTY
BOJIOTOBMICTY B KPYIVIUX JlicOMaTepianax 3 BpaXyBaHHSIM LWIHIPUYHOI aHi30Tpomii TeNnoQisnyHuX BIaCTUBOCTEN
17151 HEPETYJIIPHOTO i PETYJISIPHOTO PEXMMIB IIPOLIECY KOHBEKTUBHOIO CYLIiHHS; BIIEpLIE AOCIIIPKEHO IBOBUMIpHE

B'SI3KOTIPY>KHE N1lepOPMYBaHHSI KPYIJIMX COPTUMEHTIB JIepeBUHU Y IIPOLIECi CYLIiHHS 3 BpaxyBaHHSM aHi30TPOIIii



TEIJIOMEXaHIYHUX BJIaCTUBOCTEN MaTepiay, o Jae 3MOI'y BCTAHOBUTU 3aKOHOMIPHOCTI BILJIMBY
HEOCECUMETPUYHOTO BOJIOTONIEPEHECEHHSI HA PO3BAUTOK HOPMAaJIbHUX i TAHT€HTAJILHUX HANPY>KEHb 3aJI€5KHO BiJ
3MiHM KyTa 30DKHOCTI KOJIO[IY i KpUBU3HU PiUHUX Kijlellb; cOPMYJIBOBAHO Ta PO3B’513aHO HOBY 3a/iauy ONTHUMi3ali
BM3HAUEHHSI [IapaMeTPiB areHTa CyIIiHHS JePEeBUHU KPYIJIMX COPTUMEHTIB 3 BDaXyBaHHSIM OOMEXEHHS Ha
HanpykeHHs. [IpakTryHe 3HaueHHs. Po3po6ieHi MaTeMaTH4Hi MOZEJi Ta MPUKJIaiHe TPOrpaMHe 3a6e311eYeHHs
MOJYTb OyTY BUKOPUCTAHi [1JI1 CTBOPEHHS CUCTEM aBTOMAaTU30BaHOTO PO3PAXyHKY TEMIIEPATYPH, BOJIOTOCTI Ta
KOMIIOHEHT HalpPY>KeHb I1if] 4aC CyLIiHHS KPYIJIMX JliCOMaTepiajiB 3 METOIO MOJEPHI3alil CyIINILHOTO
YCTaTKyBaHHS Ta PO3PO6JIEHHS HOBUX Pal[iOHaJIbHUX TEXHOJIOTIN cymiHHS. Ha ocHOBI mo6yioBaHUX y PO6OTi
MaTeMaTUYHUX MOJieJiel Ta po3pobJIeHNX aJIrOPUTMIB iX peastizallii 3aIpoIOHOBAHUI CIIOCI6 KOHTPOJIIO
B'SI3KOIPY>KHOTO 11e(POPMYBaHHS IEPEBUHM Y IIPOLEC] CYIIiHHS B YMOBAaX CTPMMYBaHHS BCUXaHHS. Pe3ysbraTu
nucepTauiiHoi po6oty BuKopuctaHo Ha BKO “Jlenac-Ykpaina” (M. XycT) 11 pOo3paxyHKYy [10J1iB TEMIIEPATypH,
BOJIOTOCTi Ta KOMIIOHEHT HAIPY>KEHb Y KPYIJIMX JicCOMaTepiaax B [IPOLIECi CYIIiHHS, IO Ja€e 3MOTY OOI'PYHTYBaTH
BUOip pPEeXXKUMHUX ITapaMeTpiB /1J1s 3abe31e4eHHs HeoOXinHOI IKOCTi poAyKii. I'ayny3b BUKOPUCTAHHS:

IlepeBooOpoOKa.

2. The object of research - the deformation of round timber during convective drying. The purpose - the
mathematical models developing and the regularity of moisture transfer and viscoelastic deformation of round
timber during convective drying with including the cylindrical anisotropy of material. Methods - of inherited
environments mechanics and thermal-mass transfer; finite elements; object-oriented programming;
approximation; mathematical statistics. Scientific novelty. New mathematical model of viscoelastic deformation of
round timber with including cylindrical anisotropy during drying is constructed, which unlike others allow for the
distribution of non-symmetrical moisture influence on viscoelastic deformation and deformation caused by
sorption creep; the first time obtained depending unsteady of non-symmetrical distribution of moisture in round
timber with including the cylindrical anisotropy of thermal properties for occasional and regular modes of
convective drying process; the first time the two-dimensional viscoelastic deformation of round timber
assortments in the drying process was research, taking into account the anisotropy of mechanical properties of
the material, which allows you to set patterns non-symmetrical moisture transfer impact on the development of
normal and tangential stress changes depending on the angle of coning and curvature of growth rings; formulated
and solved the problem of new optimization parameters determining the parameters of air of round timber
assortments with regard to restrictions on the tension. Practical meaning. The mathematical models and
application software can be used to create automated calculation of temperature, humidity and component stress
during drying of round timber to drying equipment upgrade and the development of new rational technologies of
drying. Based on constructed the mathematical models and algorithms of developed to the proposed method of
control viscoelastic deformation of wood in the drying process in terms of deterrence drying out. The results of
the thesis is used on "Ledas-Ukraine" (Hust) for calculate the fields of temperature, humidity and stress
components in round timber during drying, allowing justify the choice of operating parameters for the desired
product quality. Area of uses: woodworking.
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