ISSN 0130—9420. MaT. metomu Ta iz.-mex. moasa. 2021. — 64, Ne 1. — C. 107-123. —
BiGaiorp.: 31 mase. — Ykp. doi: 10.15407 /mmpmf2021.64.1.107-123

YIK 536.2

O. M. Migay6Hsk™, H. I". Migay6Hsk

HECTALIOHAPHUIA PO3MOAIT TEMMEPATYPU B TEPMOI3OJIbOBAHOMY
KOHLUEHTPUYHOMY LUUNIHOPUYHOMY KAHAII 3 BIOMACOIO, WO
PYXAETbCA Mnia BMJIMBOM OBEPTAHHA ENEKTPUYHO HAIPITOI TENICH

Poseasdaemucs HecmayionapHa 3a0aua 8U3HAUEHHA MemMnepamypu Yy KPYza080mMYy
KOHUEHMPUUHOMY YUATHOPUUHOMY KAHAAL 6e3MmedHcHOT 008HCUHU 3 MePMOI30Ab08A -
HUMU NOBEPLHAMU, 3ANOBHEHOMY PYXoMum cepedoguujem, ni0 enaugom THOYKYI -
HO20 HA2PIBAHHA NPOBIOHUKA Y 8UAA0T YUNTHOPUUHOT 26UHMOB0T ATHIL (2eaicu), WO
CUHXPOHHO 00ePMAEMDBCS HABKOAO OCI cumempii Kanaay. [100i6Hi 3adaui 3ycmpi-
Y4amMbvCs 8 NPoyeci mepMmivHoi nepepodKu Oiomamepianié i3 SUKOPUCTNAHHAM pe-
axKyli NIPoAI3Y, KOAU 26UHMOBA NOBEPILHA WHEKA, WO Nepecysae mameplaisbHy CyY -
MIU, THOYKYIUHO HALPIBAEMBCA eAeKMPOMAZHIMHUM nosem. 3a0auy Po3e’a3aHo 3
BUKOPUCTNAHHAM THME2PANLHOZ0 Nnepemsopenna Jlanaaca 3a wacom ma iHmezpass-
HO20 mepemgopeHns Dyp’e 3a 0cv08010 KOOPOUHAMOIO, A MAKONM PO3KAADI8
dyp’e — Becceas 3a kymosoto i padianbHoto koopdunamamu. ITokasaro, wo mem-
nepamypa 8 KaHaAl Xapaxmepudyemsvcs 20A08HUM YUHOM ATHIUHUM 3POCNAHHAM
y uaci. Ha y1o cxaadosy Haxaadaromucs caabKi KOAUBAHHI, CNPULUHEHT 0OepmaH -
HAM Ha2Ppimoi 2eaicu. Huzvkoamnaimyont KoAuBaHHS memnepamypu Onucyomuscs
nodgitinumu padamu Pyp’e — Becceas, KoediyieHmu AKUX BUIHAUAIOMBCA Uepe3
KOPeHi MPAHCYEHOCHMHO20 PIBHAHHSA, WO MICMUmMb nepexpecH: 006ymxu noxio-
Hux Pynxyiu Becceas i Heumana. LI xopeni susHauaomuvcs yuceavHo 3a 0Ono-
Mmoz010 memooy «regula falsi». Hucrosull anaaid sussus icmomuull enaus padiyca,
KPOKY Mma KYmosol weudxocmi 06epmanns 2enicu, & MaKoie ATHIUHOT weudxocms
pYyxy cepedosuwya 8 KAHAAL, HA POPMYBAHHS NPOCMOPOBUX I UACOBUX Xaparme-
pucCMuUK MIKPOCMPYKMYPU MemMnepamypHozo noas. 30Kpemad, 6CMAHO8AEHO
YMOBU, 30 AKUX BUHUKAE PE3OHAHCHE NIOCUAEHHA aAMNAIMYOuU Kea3LmMoOHOXPOMA-
MUYHUXL KOAUBAHD MemMnepamypu 8 KaHAAL.

Katouoei caosa: wHexosull peaxmop, wWHEK08a CNIPAAb, eseKkmpuuHe HAPIBAHH,
HecmayioHapHe memnepamypHe mnoae, mamemamuine mo0eAt08aAHHA, UUCA0BUL
aHaNl3.

NON-STATIONARY TEMPERATURE DISTRIBUTION IN A THERMALLY
INSULATED CONCENTRIC CYLINDRICAL CHANNEL WITH BIOMASS MOVING UNDER
THE INFLUENCE OF ROTATION OF ELECTRICALLY HEATED HELIX

The monstationary problem of determining of the temperature in a circular concentric
cylindrical channel of infinite length with thermally insulated surfaces filled with a
moving medium under the influence of induction heating of a conductor in the form of
a cylindrical helical line (helix) rotating synchronously around the axis of symmetry of
the channel is considered. Similar problems arise in the thermal processing of
biomaterials using a pyrolysis reaction, when the helical surface of the auger moving
the material mixture is heated inductively by electromagnetic field. The problem is
solved using the Fourier and Laplace integral transforms over the axial coordinate and
time, respectively, as well as the Fourier — Bessel expansions in the angular and radial
coordinates. It is shown that the temperature in the channel is characterized mainly by
a linear increase over time. Weak oscillations caused by the rotation of the heated helix
are superimposed on this component. The low-amplitude temperature oscillations are
described by double Fourier — Bessel series, the coefficients of which are determined by
the roots of a transcendental equation containing the cross-wise products of derivatives
of the Bessel and Neumann functions. These roots are determined numerically using the
“regula falsi” method. Numerical analysis revealed a significant effect of radius, pitch
and angular velocity of rotation of the helix, as well as the linear velocity of the
medium in the channel, on the formation of spatial and temporal characteristics of the
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microstructure of the temperature field. In particular, the conditions under which there
is a resonant amplification of the amplitude of quasi-monochromatic fluctuations of
the temperature in the channel are determined.

Keywords: auger reactor, helical screw equipment, electric heating, mon-stationary
temperature field, mathematical modeling, numerical analysts.
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