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YIK 536.2
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HECTALIOHAPHUIA PO3NOAI TEMNEPATYPU B TEPMOI30JIbOBAHOMY
KOHUEHTPUYHOMY UUNIHOPUYHOMY KAHAJI 3 BIOMACOIO, LLO
PYXAETbCA MNia BrJinBOM OBEPTAHHA ENEKTPUYHO HATPITOI FENICH

Poseasdaemsvess HecmayioHapHa 3a0aua BU3HAYEHHS MmeMnepamypu Y KpYyza080mY
KOHYEHMPUUHOMY YUATHOPUUHOMY KAHANL 0e3MeHCHOT 008HCUHU 3 MePMOL30NbOBAHUMU
NOBEPTHAMU, 3ANOBHEHOMY PYTOMUM cepedosuwjem, mNi0 6NAUBOM THOYKYIUHOZO
HAZPIBAHHA NPOBIOHUKA Y 6U2AA0T YUATHOPUUHOT 28UHMOB0T WIHIT (2eaicu), wo
CUHXPOHHO o0bepmaemscs HABKOAO oci cumempii xanaay. ITo0iGHT 3adaui 3ycmpi-
YANMBCA 8 NPOYeCct mepmiuHol nepepodku Oiomamepianis i3 BUKOPUCNAHHAM PeaKYll
NIPOAI3Y, KOAU 28UHMOBA NOBEPIXHA WHeKA, WO mNepecysae MaAmepiaibry CYMIu,
THOYKYITUHO — HA2PIBAEMDBCA  eneKkmpomazHIMHuUM  nosem. 3adauy Ppo3g’sa3aHO 3
BUKOPUCTNAHHAM THMEZPAABHO20 NepemeopenHs Jlanaaca 3a 4acom ma THMePparbHO20
nepemeopenns Pyp’e 3a ocvogoro Koopduramoro, a maxox posxaadie Pyp’e — Becceas
3a Kymoeow 1 padiaavHoto Koopounamamu. Iloxaszano, wo memnepamypa 8 KaAHAAL
LAPAKMEPUIYEMDBCA 20A08HUM YUHOM ATHIUHUM 3pocmannam Yy uaci. Ha yro ckaadosy
HaAKAAO0AIOMbCS  CAAOKL KOAUBAHHA, CNPUUUHEHI O00ePMAHHAM HAZPIMOL  2eaicu.
Husvkoamnaimyoni KOAUBAHHA MeMnepamypu onucyomses nodsiinumu padamu
dyp’e — Becceas, KoePiyleHmu AKUX UHAUAIOMDBCA Yepe3 KOPeHI MPAHCUeHOeHMHO20
DIBHANHHA, WO MICMUMb nepexpecki 0ooymxu noxidnuxr Pynxyiti Becceas 1 Helmana.
L7 xopeni susnauaomMves yuceavbHo 3a 0onomozoro memody «regula falsi». Hucaosuu
anani3 euseus icmomuull enaue padiyca, KpPoKy ma Kymoeoi weudxocmi obepmanns
2enicu, a maxox ATHIUHOT weudKocmi pyxry cepedosuw,a 8 KarHaAl, Ha HoPMYBAHHA NPO-
CMOPOoBUX T UACOBUX XAPAKMEPUCTNUK MIKPOCMPYKMYPU MmemnepamypHrozo nNoas.
3oxpema, 8CMAHOBACHO YMOBU, 30 AKUX BUHUKAE Pe30HAHCHe NIOCULeHHS amMnATimyou
KBAZIMOHOXPOMAMULHUL KOAUBAHD MEMNEPAMYPU 8 KAHANL.

Katouoei caosa: wHekosull peaxmop, ULHEK08A CNIPaAAb, erexmpuyHne HALPIBAHHS,
HecmayloHapHe memnepamypHe mnoae, mamemamuyne MO0eAt08AHHSA, UUCA08UL
anania.

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

The mnonstationary 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 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, mnon-stationary
temperature field, mathematical modeling, numerical analysis.
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