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Cragust 00e3BOKMBaHUS OHWOMAcChl SIBISECTCS HEOTHEMIIEMOM YacTbhIO
TEXHOJIOTUHA  IIOJYyYEHHS  TBEPHAOTO OMOTOIINBA. MaremaTtnyeckoe
MOJEJINPOBAHUE TEIJIOMACCOIEepeH0ca npu BBICOKOTENEPATYPHOM
00e3BOXKMBAaHMUM  OWOMAcChl  TO3BOJISIET  ONTUMHU3HUPOBATH  PEKHUMHBIE
napameTpsbl.

Ilenv pabomwr. VccnenoBaHue TETIOMACCONEPEHOCAa YACTHUI] OMOMACCHI
METO/I0M MaTeMaTUYECKOr0 MOAECIUPOBAHUS.

Pezynomamur. VITHTEeHCUBHBIA MAacCOOOMEH B CYHIMJIKaxX Jii OMOMACCHI
MOJJEPAKUBACTCS 32 CUET Temneparypsl TeminoHocutens 350-500 °C.
[TonmudpakuuoHHblii cocTaB OMOMACChl OOYCIOBIMBAET JOKAIbHBIA IEPErpeB
paznuuHbIX (ppakiuii. [loBellieHne TeMnepaTypbl OTAEIbHBIX YacTull Bbie 180
°C mpUBOIUT K TEPMUYECKOMY pA3JIOKCHHIO HAaWUMEHEE YCTONYMBBIX
COCTaBIISIIOUIMX OnoMacchl. [Ipornecchl TEpMUYECKOTO Pa3sIoKEeHUs OMOMACCHI
Ha HAYaJIbHOM CTaJUH COIPOBOXKIAIOTCS YIOAJICHUEM KHCIOPOACOAEPIKALIUX
ra3oB, YTO MOBBIIIAET KAJTOPUMHOCTh OCTAaTKa U, COOTBETCTBEHHO, OMOTOILIIBA B
LEJIOM. DTOT MPOLECC SBISIETCS 3K30TEPMHYECKUM WM IMPU HUHTEHCUBHOM €O
IPOTEKAaHUU MOXKET TPUBECTH K OBICTPOMY MOBBILICHUIO TEMIIEpaTypbl U
CYILIECTBEHHOW MOTEPU roprover cocrapisitoniend. [[03ToMy BaxKHBIM MOMEHTOM
B pa3pabOTKE TEXHOJOTUHU CYIIKM OHOMAcChl SBIISETCS YCJIOBUE JTOCTHXKEHUS
YaCTUI[AMU TEMIIEpaTypbl pPA3J0KEHUSA, HO HE IMPEBBIIICHHE KPUTUUYECKUX
TeMIiepaTyp.  OKCIIEpUMEHTAIbHOE  HCCIEAOBAaHUE  KUHETUKH  CYIIKH
OMOTOIUIMBA B YCIIOBHUSIX BBICOKMX TEMIIEpATyp CBSI3aHO C CYIIECTBEHHBIMU
TPYAHOCTSMU.  lIepCHeKTUBHBIM ~ METOJOM  UCCJENOBAHMUS  SIBISIETCS
MaTEMaTUYeCKOE MOJEIUPOBAHUE JWHAMHUKM CYIIKH OJWHOYHOM MOPHUCTOM
YaCTUIIbI B MOTOKE CYNIWJIBHOTO are’Ta. B pabote, Ha 6a3e ypaBHEHHS IIepeHOCca
cyOcTaHIH NOCTPOEHA MaTeMaTu4YecKast MOJIEJIb JUHAMUKH
TersioMacconepeHoca, (a3oBbIX TMPEBpAIIEHUA U yCaAKA TMPU  CYIIKE
KOJUIOMJHBIX KAMWUIPHO-TIOPUCTHIX TeJl HMEINMX (popMy HHIMHIpa
KOHEUHOW JUIMHBI. MaremaTuyeckass MOJENb BKIIIOUYAET YPaBHEHHUSI IEpeHOca
PHEPrUM W MAacCChl JKUJKOW, MapoBOM MW BO3AylIHON ¢a3 B Marepuale.
Pa3zpaboTan unclieHHbIN METOJT M IpOorpaMma pacyera.

Buwieoowr. ComocrapneHue pe3yJabTaTOB YHCICHHOTO U (DU3UYECKOTO
MOJEJIMPOBAHUS CBUJIETENBCTBYET 0 BO3MOKHOCTH MIPUMEHEHUS
MaTEMaTUYECKOM MOJIENIM U METOJIa €€ pealn3aliy JIJIsl ONPEAECICHUS] BPEMEH!
npeObIBaHMs YacTHIl OMOMacchl B amnmnapare 0apabaHHOTO TUIA 10 JOCTHKEHUS
UMU TEMIIEpaTypbl JECTPYKUMU B 3aBUCUMOCTH OT TE€OMETPUYECKUX H
TEIUIO(U3UUECKUX XapaKTePUCTHK MaTepHalia M MapaMeTpoB CYUIMJIBHOTO
areHTa, ¢ UeJb0 BEIOOPA ONTUMAIIBHBIX PEXUMHBIX [TapaMETPOB MPOIECCa.
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The stage of dehydration of biomass is an integral part of solid biofuel
production technologies. Mathematical modeling of heat and mass transfer
during high-temperature dehydration of biomass allows optimizing the regime
parameters.

Objective. Investigation of the heat and mass transfer for biomass
particles by mathematical modeling methods.

Results. Intensive mass exchange in dryers for biomass is maintained by
the coolant with temperature of 350-500 ° C. The polyfraction composition of
the biomass causes local overheating of individual fractions. Increasing the
temperature of individual particles above 180 ° C leads to a thermal
decomposition of the least stable components of biomass. The processes of
thermal decomposition of biomass at the initial stage are accompanied by the
removal of oxygen-containing gases, that increases the caloric content of the
residual and, accordingly, of biofuel as a whole. This process is exothermic and,
with its intensive flow, can lead to a rapid increase in temperature and a
significant loss of the combustible component. Therefore, an important point in
developing a technology for drying biomass is the condition for the particles to
reach decomposition temperatures, but not exceed critical temperatures. An
experimental study of the kinetics of drying biofuels under high-temperature
conditions is associated with significant difficulties. A promising method of
research is mathematical modeling of drying dynamics of a single porous
particle in the drying agent stream. In work, on the basis of the substance
transfer equation, a mathematical model of the dynamics of heat and mass
transfer, phase transformations and shrinkage is developed for drying colloidal
capillary-porous bodies in the form of a cylinder of finite length. The
mathematical model includes the equations of energy and mass transfer of the
liquid, vapor and air phases in the material. A numerical method and a
calculation program have been developed.

Conclusions. Comparison of the results of numerical and physical
modeling demonstrates the possibility of using a mathematical model and the
method of its implementation for determining the residence time of biomass
particles in a drum-type apparatus before they reach the destruction temperature,
depending on the geometric and thermophysical characteristics of the material
and the parameters of the drying agent, in order to select the optimal regime's
parameters process.
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