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YIK 536.2

O. M. Migny6Hsk &

TEMMEPATYPHE NOJE B KPYroBomy uunniHgpPU4HOmMy
KAHANI CKIHYEHHOI OBXWHU, 3ANTOBHEHOMY
AOUNCIMNEPIrOBAHOIO MACOIO, AKA NMEPEHOCUTbCA
BHACHIOOK OBEPTAHHSA IHOYKLUIMHO HATPITOI FENICU

ITposedero aranis po3nodiny memnepamyprozo NOAS 8 YUATHOPULHOMY KPY2080MY
KAHAAL CKIHUEHHOT 008HCUHU, 3AN0BHEHOMY OUCNEPCHOIO MACOT0, AKA PYLAEMDBCS 8
0CHOBOMY HANPAMKY 3 NOCMIUHOMN UBUOKICNIO 8HACAIO0K 00ePMAHHA THOYKYIUHO
Hazpimoi zeaicu. IIpunycraemuvcs, wo 830083 2enicu HenepepsHUM YUHOM PO3INOOT-
neHi mouxosl Odxcepeaa menaa. Bsaxcaemwves, wo 6iuHA NOBEPIHA KAHAAY MeENAO -
130408AHA, A HA U020 8X00T T HA BUX00T BUKOHYOMBCS 2PAHUUHT YMOBU MPEMbO20
pody Oas memnepamypu. Jas po3e’a3yeanns 8i0noeionotl 3adaui menionposioHoc -
mi 3acmocosaro memod Po3suUHeHb WYKaHOT PYyHKyil 6 padu Pyp’e — Becceas 3a
KYMmoeoto 1 PadianbHO0 3MIHHUMU, A MAKONC THMe2paibHe nepemgoperus Jlanaaca
3a uacom. ITocaidosnicmsv Ougepenyiarvhuxr pleHAHb Y MpanchHopmanmax po3s’s-
30HO WMAAXOM 3AMIHU Hesilomuxr PYyHKYit maxum “urHom, wob HeoOHOPIOHT 36U-
yaunl ouepenylanvhi PiBHAHHA Nnepedwu 8 00HOPIOHT. Buacaidox mepexody 0o
opuziHani8 00ePAHCAHO MOUHUL PO38’A30K 3a0aui, AKUUL 3 NPAKMUYHUX MIPKYBAHD
004UCNAI08AABHOZ0 XAPAKMEDPY 3AMIHIOEMBCA HAOAUNCEHUM PO3E’A3KoM. Bukonaro
0emaavHUl YUCA08UL AHAALZ MPOCTNOPOBUL T YACOBUX XAPAKMEPUCTMUK Memnepd -
mypuozo noas. Iloxazano, wo 8 Yill 3adaui mpusaricms nepexri0H0z0 npouecy €
obepHeHo MPonopyitinoto 0o Keadpama wWeudxocmi pyry Macu, a amnaiimyou Ko-
AUBAHD Memnepamypu Yy KeasicmayloHapHomy pedxcumi docums caadxi. [Ipome yi
KOAUBAHHSA UIMKO MPOABAAIOMBCA MO0OL, KOAU TX AHAAIZY8AMU 8 NEBHUX HANPA-
MAX, A 0COOAUBO 8 YMOBAX NPOCMOPOBO-UACOB020 PE3OHAHCY NPU 810N08I0HO Nidi-
OpaHuxr weudxocmaxr ob6epmMaHHsa 2enicu i NPAMOAIHIUHO20 PYXYy Oucnepz08aHoi
macu. Taxox ecmanossenHo egexm A0KAABHOZO NIOSUWEHHSI Memnepamypu npu
MAAUL WBUOKOCTNAXL PYXY MACU.

Katouoei caosa: wHexosull peakmop, zeaica, erekmpuuHe HA2PIBAHHA, HeCMAYIOHAPHE
memnepamypHe noae, mamemamuine MoO0eA08AHHIA, YUCA0BUL AHAALS.

TEMPERATURE FIELD IN A CIRCULAR CYLINDRICAL CHANNEL
OF FINITE LENGTH FILLED WITH A DISPERSED MASS TRANSFERRED
AS A RESULT OF THE ROTATION OF AN INDUCTION HEATED HELIX

Analysis of the temperature field distribution in a cylindrical circular channel of finite
length, filled with a dispersed mass moving in the axial direction at a constant velocity
due to the rotation of an induction heated helix, is performed. It is assumed that the
point heat sources are continuously distributed along the helix. It is supposed that the
lateral surface of the channel is thermally insulated, and boundary conditions of the
third kind for temperature are fulfilled at its inlet and outlet. To solve the correspon-
ding heat conduction problem, the method of Fourier—Bessel series expansions of the
unknown function into angular and radial variables, as well as the integral Laplace
transform over time, is used. The sequence of differential equations in transforms is
solved by replacing the unknown functions in such a way that inhomogeneous ordinary
differential equations turn into homogeneous ones. As a result of the transition to the
field of the originals, an exact solution of the problem is obtained, which is replaced by
an approximate one for practical reasons of a numerical nature. A detailed numerical
analysis of the spatial and temporal characteristics of the temperature field is perfor-
med. It is shown that in this problem, the duration of the transient process is inversely
proportional to the square of mass velocity motion, and the amplitudes of temperature
oscillations in the quasi-stationary regime are rather weak. However, these oscillations
are clearly appear when they are analyzed in certain directions, and especially in the
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conditions of space-time resonance appropriately selected velocities of rotation of the
helix and rectilinear motion of the dispersed mass. The effect of local temperature in-
crease at low velocities of mass movement is also established.

Key words: screw reactor, helix, electric heating, non-stationary temperature field,
mathematical modeling, numerical analysis.
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