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2. Improvement of experimental methods for determining the moisture content of wood in technological

processes

Pedepar:

1. O6'eKT BOCHIIKEHHS - BU3HAYEHHS BOJIOTOCTI €PEBUHU. MeTa: yIOCKOHAIEHHS eKCIIepUMEHTaIbHUX METO/IiB
BA3HAY€HHS BOJIOTOCTI IEPEBUHN Y TEXHOJIOTIYHUX IIPOLLECAX IJIs1 KOHTPOJIIO KIJIBKOCTI BUJIBHOI Ta 3B's13aHOI BOJIOTU.
Meronu IociaKeHHS: eKCIIepUMEeHT; MeTo, Pi3nKo-XiMiYHOro aHasizy; MaTeMaThyHe Ta PpisuyHe MOAETIOBAHHS;
METOJM aHaJi3y Ta CUHTE3Y €JIEKTPUYHUX KiJl; METOZ, alIPOKCHUMaLlii; METOAM [IapaMETPUYHOI Ta CTPYKTYPHOI
ontumizatii . Haykosa HoBu3Ha: 1) Briepiie po3po6JieHO AieJIbKOMETPUYHUN IMITyJIbCHUI METOJ, KOHTPOJIIO
BOJIOTOCTI [I€PEBUHHU, SIKMY 33 CTPYMaMU I0OJISIpU3aLiii ae 3MOTy BUSHAYUTU KOHLIEHTPALIil0 BOJU Y BiJIbHIN Ta
3B's13aHill popMax; 2) CHHTE30BaHO MAaTEMATUYHY MOJIEJIb IBOMIPHOTO PO3INOAiNY YyTIUBOCTI KOHAYKTOMETPUYHOTO
JaT4MKa BOJIOTOMIPa, sIKa Jajia MOXKJIMBICTb 3BMEHLIUTU BUIIAIKOBY [1I0XUOKY BOJIOTOMIPY B IaTYUKY PO3POO6IIEHO]
KOHCTPYKIii; 3) yZJOCKOHAJIEHO MaTEMaTU4YHy MOJIEJIb 3aJIEXKHOCTI PIBHOBaKHOI KiJIbKOCTI aICOPOLiHOI Ta
MIKPOKaIiJIIpHOi BOAY B I€PEBUHI Bill BOJIOTOCTI Ta TEMIIEPATYPU CEPENOBUIIA, IO JAJI0 3MOTY BPaXyBaTH BILJIVB

Tery10TH $Ha30BUX I1EPEXOiB BOAY B IepeBUHI Ha ii TEIJI0EMHICTD Ta MOSICHUTH JIiHIHHICTh TeMIIepaTypHO]



3aJ1€KHOCTI IOTO TEIJIOEMHOCTI; 4) BIEpIIe €KCIIEPUMEHTAIBHO BCTAHOBJIEHO: 3aJIEXKHOCTI KiJIbKOCTI
MiIKPOKaMiJIIpHOi BOOY Bif, KiJIbKOCTI BIJIBHOI Ta Bifl, MEXaHIYHUX HANIPY>KE€Hb B IEPEBYHI, IO AAJI0 3MOTY MIOSICHUTU
BILJIUB PO3MipiB 3pa3Ka Ha ricrepesuc copoOliii Ta CBiTYUTh PO HE3aIEeXHICTh pO3MipiB Ta MEXaHIYHUX
BJIACTUBOCTEN IE€PEBUHMU Bif KIILKOCTI MiKpOKaIiJIApHOI BOAY; ABUILE BUIIAPOBYBAHHS BiJIbHOI BOAU 3 IEPEBUHU Y
HAaCUY€HE I1apOI0 IOBITPS; O CBIIYNTD PO HEMOXKJIMBICTh KOHI€HCALlil BiJIbHOI BOIY B I€PEBMHI; 3HAYEHHS CTAJIO01
yacy [oJisgpu3sallii MikpoKanisisIpHOi BOAM B I€PEBYHI, SIKe 3aCBifuye ii pO3YMHHY 3[0aTHICTh Ta BUPIBHIOBAHHS €HEPrii
ii 3B'13Ky 3 E€PEBMHOIO B 00'eMi 3pa3Ka; 5) po3p006JIEHO HOBY €KBiBaJIEHTHY 3aCTYIIHY CXEMY €JIEKTPUYHO]
IIPOBiHOCTI I€PEBUHU 3 YPaxyBaHHSIM CTPYMiB KOXKHOI (pa3u BOJIOTH Ta BiJ[IOBiIHI MaTeMaTU4YHi MO
€JIEKTPUYHUX CTPYMIB I€PEBUHY, SIKi CTaJIM OCHOBOIO po3pobiieHoro JIM. [IpakTuyHe 3Ha4€HHS: Y BUPOOHNYUX i
J1abopaTOPHUX YMOBaX AOLIJIbHO BUKOPUCTATU TaKi pe3ysbTaTu poboTu: 1) yooCcKoHaleHi CllocO6M BU3HAYEHHS
€JIEKTPUYHUX Ta aKyCTUYHUX [1apaMeTPiB IePEBUHU Ta BifIIOBiHI IIPUCTPOI. 114 MifBULIEHHSA TOYHOCTI
BUMIPIOBaHb Ta CIIPOLIEHH NIPOLEAYPH IXHBOTO ITPOBEEHHS, 30KPEMA YIOCKOHAJIEH] aKYCTUYHI METOIHU €
HiAIPYHTSIM [J1s1 CTBOPEHHS aKyCTUYHOTO BOJIOTOMIpa ycepeHeHOi 32 06'eMOM BOJIOTOCTi IPSIMOKYTHOTO 3pa3ka
IepeBUHY; 2) po3pobieHnuii sk 3acié JIM anapatHo-nporpamuuil kommsekc (ATTK) nae 3amory 3ziiicHIOBaTH
HepyitHiBHUI KOHTposb PCBJl y nponecax 06poOKy AepeBUHU (aKT BIIPOBA/IKEHHS Ha YKPaiHCbKO-Y€CbKOMY
CIiTbHOMY HinnprueMcTBi "Poiiex-JIbBiB", M. JIbBiB Bif 28.04.2016 p.); 3) po3pobsenuii IIM nae MOXKIINBICTb
OIIEPaTUBHO OLiHUTH T'YCTHUHY IePEBUHM "Ha KOPEHi" a0 Ha "BEPXHbOMY CKJIafi" 1J1s1 IPOBENEHHS COPTYBAHHS
Marepiay 3 METOI0 ONTAMI3allii pe;KuMy CylLliHHS a0 BifOOpPY JepeBUHY CIIELiaJIbHOTO IPU3HAYEHHS; 4)
KOHCTPYKIIil0 IJIACTUHYACTOrO JAaTYMKA BOJIOTOMIPa, SIKa 3MEHIIy€e BUMNAKOBY IOXMOKY BUMIPIOBAHHS BOJIOTOCTI; 5)
PO3po06JieHi HEPYHIBHI €eKCIIepPMMEHTabHI METOIU BU3HAYEHHS 4acy JOCSITHEHHS yCTaJleHUX 3HauY€Hb BOJIOTOCTi
Ta TEMIIEPATypH B 00'eMi 3pa3ka 3a 10ro eJIeKTpPUYHMMU [IapaMeTpaMU [al0Th 3MOTy 00paTy ONTUMAaJbHY
TPUBAJIICTb NPOLIECY BUPiIBHIOBAHHS BOJIOTOCTI IOBEPXHEBUX Ta BHYTPILIHIX MIAPiB JEPEBUHY 3PA3Ka; 6) BUSIBJICHE
SIBUILLE BUIIAPOBYBAHHS BiJIbHOI BOJY 3 IEPEBVMHU Y HACUYEHE MAPOIO A€ 3MOTY CIIPOCTUTU METOIY AOCIIIKEHHS
TOYKY HaCUYEeHHSI BOJIOKHA Ta PO3POOUTHU pallioHaJIbHI PeKUMU TifpOTepMOOOPOGIeHHS; 7) po3pobiieHi ckiay, i
CTPYKTYpy crienianizopanoi KK, sika cripusie NiABUILEHHIO JOCTOBIPHOCTI pe3yJIbTaTiB BUIPOOYBaHb I€PEBUHMU.

l'aymy3b BUKOPUCTAHHS: 1€pEBOOOPOOKA..

2. Object of research - determining the moisture content of wood. Purpose: to improve the experimental methods
for determining the moisture content of wood in technological processes to control the amount of free and bound
moisture. Research methods: experiment; method of physical-chemical analysis; mathematical and physical
modeling; methods of analysis and synthesis of electric circuits; approximation method; methods of parametric
and structural optimization. Scientific novelty: 1) for the first time a dielectric pulse method of wood moisture
control was developed, which, according to the polarization currents, allows to determine the concentration of
water in free and bound forms; 2) the mathematical model of the two-dimensional distribution of the sensitivity of
the conductivity meter of the moisture meter was synthesized, which made it possible to reduce the random error
of the moisture content into the sensor of the developed design; 3) the mathematical model of the dependence of
the equilibrium amount of adsorption and microcapsular water in the wood on humidity and temperature of the
environment was improved, which enabled to take into account the influence of the heat of phase transitions of
water in the wood on its heat capacity and to explain the linearity of the temperature dependence of its specific
heat; 4) experimentally established for the first time: the dependence of the amount of microcapillary water on the
amount of free and on mechanical stresses in the wood, which made it possible to explain the influence of the size
of the sample on the sorption hysteresis and indicates the independence of the size and mechanical properties of
the wood from the amount of microcapillary water; the phenomenon of evaporation of free water from wood in a
steam-rich air; which testifies to the impossibility of condensation of free water in the wood; the value of the
constant time of polarization of microcapsular water in the wood, which testifies to its solubility and the leveling of
the energy of its connection with the wood in the sample volume; 5) developed a new equivalent circuit for the
electrical conductivity of wood, taking into account the currents of each phase of moisture and the corresponding
mathematical models of electric currents of wood, which became the basis of the developed HMI. Practical value:
it is expedient to use the following work results in the production and laboratory conditions: 1) improved methods



for determining the electrical and acoustic parameters of wood and related devices. In order to improve the
accuracy of measurements and simplify the procedure for their implementation, in particular, improved acoustic
methods are the basis for creating an acoustic moisture content of the average moisture content of a rectangular
timber sample; 2) developed as a means of the HMI hardware and software complex makes it possible to carry out
non-destructive control of the phase state of moisture in the wood in the processes of wood processing
(implementation act at the Ukrainian-Czech joint venture "Royek-Lviv", Lviv, dated April 28, 2016); 3) the developed
HMI makes it possible to quickly evaluate the density of wood "at the root" or in the "upper store" for the sorting of
the material in order to optimize the drying or selection of special purpose wood; 4) the design of a plate moisture
sensor, which reduces the random error of measurement of moisture; 5) developed non-destructive experimental
methods for determining the time to reach the established values of humidity and temperature in the sample
volume according to its electrical parameters give an opportunity to choose the optimal duration of the process of
leveling the moisture content of the surface and internal layers of the sample wood; 6) the revealed phenomenon
of evaporation of free water from the wood in a steamed vapor allows to simplify the methods of studying the
point of saturation of the fiber and to develop rational regimes of hydrothermal processing; 7) the composition and
structure of the specialized climatic chamber have been developed, which helps to increase the reliability of the
results of the tests of wood. Field of use: woodworking ..
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