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Pedepar:

1. O6'eKT BOCiIKEHHS - TEXHOJIOTisl TEPMiYHOTO MOIMDiKyBaHHS JE€PEBUHY 1y6a B CEPELOBNUIII BYTJIEKMUCIIOTO Ta3y.
Mera - BCTaHOBJIEHHSI HA OCHOBI TEOPETUYHHUX Ta €KCIIEPUMEHTANILHUX JOCHIIKEHb 3aKOHOMIPHOCTEN
HECTalliOHapHOTO BOJIOTONIEPEHECEHHSI T PO3IOAiNy TEMIIEPATYPU NEePEeBUHU yba MiJ 4ac TEPMIYHOTO
06pO6JIEHHS B CEPEOBUIL BYTJIEKMCIIOTO rasy, 00IpyHTYBaHHSI BUOOPY ITapaMeTpiB NpoLecy Ta (GOPMYIIOBAHHS
OCHOBHUX IIPUHIMIIIB pO3PO06JIEHHS PEXXUMIB TepMiyHOTO MonudikyBaHHS. MeTonu - aHaliTUYHI MeTonu
MaTeMaTU4HOi Qi3UKH, CKIHUEHHUX €JIEMEHTIB; eKCIIEpUMEHTAJIbHI: BaroBMi, KOHTAaKTHOI TEPMOMETPIi,
BHCOKOYAaCTOTHOI IEHCUTOMETPIi; METOIM CTATUCTUYHOrO aHaii3y. HaykoBa HoBu3Ha. Ha OCHOBI BUKOHaHUX
TEOPETUYHUX Ta €KCIIEPUMEHTAJIbHUX JOCIIPKEHb Y pOOOTi 0J1ep>KaHO HACTYIIHI pe3yJIbTaTh: PO3POOJIEHO HOBY
MaTeMaTU4HYy MOJieJib PO3MOiy TEMIIEpaTypy Ta BOJIOTOCTi lepeBUHM y6a B IIPOLeCi TEpMiUHOTO
MoIMpiKyBaHHS y BYIJIEKMCIIOMY Ta3i, sIKa BpaXOBy€ OCOOJIMBOCTI BUKOPUCTAHHSI CyMillli ra3iB - BOJIOTe MOBITpPSsI-
Iiokcup ByTJIELIO SIK areHTa 0OpOOKY; BIieple [J1s1 BU3HAYEHHS TYCTUHU IePEBUHU Ay6a IIpY TEPMiYHOMY

MoaM(piKyBaHHI BUKOPUCTAaHO METOJ, BUCOKOYAaCTOTHOI IEHCUTOMETPIi; BCTAHOBJIEHO HOBi 3aKOHOMIpHOCTI Ta



OTPUMAaHO perpeciiiHi 3a71€XHOCTi 3MiHU IYCTUHU AEPEBUHU Ny0a Bif BIUINBY PEKMMHUX [1ADAMETPIB IPOLIECY
TepMOOOPOOJIEHHS; BCTAHOBJIEHO OCHOBHI 3aKOHOMIPHOCTI BIJIUBY PEKUMHUX I1apaMeTpiB, pO3MipHUX
XapaKTepPUCTUK MaTepiasy Moro BOJIOTOCTi Ta TUIly cepefoBullia MoaugiKyBaHHs Ha IIPOTiKaHHS IIPOLIECY
TEPMOOOPOOKY, Ha OCHOBI SIKUX CTBOPEHO HOBI Ta yIOCKOHAJIEHO iCHYIOYi peKUMHU TEPMIYHOTO MOAM(DIKyBaHHS
IepeBUHU 1y6a B yMOBax 3a0€31eYeHHs] BUMOT IO/0 SIKICHMX ITOKAa3HUKIB MaTepiasly; 3alpONIOHOBAHO MTPAKTUYHI
pexkomeHpanii Ta chopMyIbOBaHO OCHOBHI IIPUHIMIIY PEryJIl0BaHHS PEKUMHUX IIapaMeTpiB Ipouecy
TEPMOOOPOOJIEHHS], IO BPaxOBYIOTh CTAJiMHICTb 0r0 IPOXOIKEHHS Ta AAI0Th MOXJIUBICTb CTBOPEHHS aJjalITUBHOI
aBTOMAaTHUYHOI CMCTEMU KOHTPOJIIO Ta KepyBaHHSL. [IpakTU4He 3HA4E€HHSI: Pe3yJIbTaTU IPOBEEHNX JOCIiIKEHb
IO3BOJISIIOTh HAYKOBO OOI'PYHTYBATH Ta BCTAHOBUTH 3aKOHOMIPHOCTI IpoLeCy TepMidHOro MogudikyBaHHS
IepeBuHU J1y6a B iHepPTHiN aTMocdepi ByrieKucsoro razy. Po3pobsiena MaTeMaTM4Ha MOJIEJIb ITOKJIalecHa B OCHOBY
aJanTUBHOI CUCTEMU KOHTPOJIIO Ta YIIPaBJIiHHS TepMOKamMepolo. Ha OCHOBI OTpMMaHUX pe3yJIbTaTiB Ta PO3PAXYHKIB
41 CEJIbHOTO MOJEIOBAHHS BCTAHOBJIEHO 3aKOHOMIPHOCTI IIPOTiKaHHS NPOLeCy Ta C(POPMYIbOBAHO OCHOBHI
IIPUHLMIIY TOOYIOBU PEXXUMIB TepMiyHOro MogudikyBaHHS nepeBuHU ny6a B cepenosuli CO2. PesynbTaTi
IOCJiI)KeHb BUKOPUCTaHI IPY [IPOEKTYBaHHI TEpPMOKaMEPH Ta aBTOMATHU30BaHOI CUCTEMU KOHTPOJIIO i yIIPaBIiHHS
IIPOLIECOM Ta PO3POOJIEHHI TEXHOJIOTII TEPMIYHOrO MOAM(DIKyBaHHS JEPEBUHU Y BYTJIEKMCIOMY I'a3i KOMIIAHI€I0

"AMS Elektronik" Sp.z o0.0. (M. lllanenp, [Tosbma). [any3b BUKOpUCTaHHS: IepeBOOOpPOOKa.

2. Object of research - technology of oak wood thermal treatment in carbon dioxide environment. The objective -
based on theoretical and experimental investigations, determinate the main regularities of unsteady moisture
transport and temperature distribution in oak wood during heat treatment in carbon dioxide environment; justify
selection of process parameters, enunciate the basic principles of process parameters development under thermal
modification. Methods of investigation - analytical methods of mathematical physics, the finite element method;
experimental: weighing, contact thermometry, high-frequency densitometry; methods of statistical analysis.
Scientific novelty. Based on the theoretical and experimental research, following results of research have been
obtained: mathematical model, for simultaneous heat and mass transfer taking place during the high temperature
treatment of wood in carbon dioxide environment, has been developed, taking into account the peculiarities of
carbonic acid using as a processing environment. First time to determine the density of oak wood due to thermal
treatment high-frequently method have been used, that's allows to perform investigations of density variations
within annual gain in a single sample before and after thermal treatment. An adequate regression model due to the
influence of thermal modification parameters have been obtained. Received results made it possible to predict the
changes in mechanical properties of thermally modified wood as well as it's thermal performance. The main
regularities of operating parameters, dimensional characteristics of the porous media, its initial moisture content,
and type of modification medium have been determined on the process of heat treatment. New operating
condition for oak wood thermal modification in CO2, ensuring the requirements of qualitative material, have been
developed. Consequently, were formulated the practical recommendations and basic principles for the regulation
of operating parameters of the heat treatment, taking into account the staging of its passage, which allow the
creation of adaptive automatic control system. Practical importance. Results of research can prove at the scientific
level, and establish main regularities of oak wood thermal treatment in an inert environment of carbon dioxide.
Generalized results of modeling and simulation were incorporated into thermo-chamber control systems,
providing relationships between measured values and important kiln performance parameters. Based on the terms
of conformity for manufactured products, to specify indicators of quality and energy efficiency of technology,
permissible level of modifying operating parameters have been fixed. Modes for oak heat treatment in carbon
dioxide environment have been developed and proven practice at the "AMS Elektronik" Sp.z 0.0 (Poland). Field of
application - woodworking.
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