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1. TeopeTryHi Ta eKcriepUMEHTaJIbHI JOCiIPKeHHS TeIIJIO00MIHHUX IIPOLIECiB TEPMIYHOTO PO3KJIaly ByIJlelleBMiCHOI

CHPOBUHU B YZJOCKOHAJIEHOMY MiPOJIITUYHOMY arapari

2. Theoretical and experimental research of the heat exchange processes of carbon-containing raw materials
thermal decomposition in an improved pyrolytic apparatus

Pedepar:

1. O6’exTOM [IOCTIiI>KEHHSI € TeIJIOOOMIHHI IIPOLIeCH, SIKi BiZiOyBaloThCS B anapaTi MipoJiidy ByriewLeBmicHOi
CUPOBUHU. MeTOI0 pOGOTH € TEOPETUYHE Ta EKCIIEPUMEHTAJIbHE TOCiTKeHHS TeMI000MiHHUX MPOLIECiB B aniapaTi
MipoJi3y ByreleBMiCHOI CUPOBUHY 33/1J151 3a6e3MeYeHHs Horo eHeproepeKTUBHOTO GyHKILIOHYBAaHHS LIJISIXOM
BIIPOBA/’)KEHHSI HOBUX TEXHOJIOTTYHUX Ta KOHCTPYKTUBHUX IIapaMeTpiB. MeToau IOCiIKeHHS: METOIY OIITUYHO-
PacTpoBOi eJ1IeKTPOHHOI MiKpPOCKOIIii 32CTOCOBAHO 17151 JOCJIiJKEHHS Oy10BU J€PEeBUHHOI CHPOBUHY;
ripoAMHAMIYHMMU Ta JIOTOMETPUYHMMU METOJIaMHU i3 3a/Ty4yeHHsIM (ikCyl04oi aBTOMATUKU Ha IIpUlafax-
BOJIOTOMipax BU3HA4YE€HO MIBU/IKICTb BUIIAPOBYBAaHHS BOJIOTY 3 06'€eMy MaTepiay; 1jisl BUBHAUEHHS TeMIlepaTyp

BUKOPHMCTAHO KOHTPOJILHO-BUMIPIOBaJIbHY TEXHIKY, 30KPEMa BOCbMUKAHANBHUN nipuiag PT9-4.8; pesysbraTn



€KCIIepUMEHTAJIbHUX JOCiKEeHb MTPoliecy MipoJii3y AepeBHOI CUPOBMHU Ta YMOB TEIJIONEPEHOCY B 06'eMi Kamep
TEXHOJIOTIYHOI YCTaHOBKYU (DiKCYBaJIMCS 32 JOIIOMOTrOI0 Cy4YaCHUX METOIiB aBTOMAaTU30BaHOT'0 aHAaJli3y Ta KOHTPOJIIO;
MaTeMaTu4Hi MeToau nedopmoBaHoro 6aratorpanHuka Hesnpmepa tTa Mifia, pUHUMI OLiHKYM aeKBaTHOCTI 3a71ay4 3a
Anamapom, NpUHLMI peryssipyu3auii 3a TUXOHOBUM, YMCEIbHUIN IPUHLMI GiceKLii, a TaKOo>X 6a30Bi IPUHLUIIN
BUPilLlI€HHS 3BOPOTHOI 3a/1a4i TEIJIONPOBiZHOCTI BUKOPUCTaHI MPU 006pO6Lli JAHUX €KCIIEPUMEHTY 3 BUSHAYEHHS
KoeillieHTy TeNIONPOBiIHOCTI CMPOBUHU; METOJM MAaTEMATUYHOTO MOJIEJIIOBAHHS T CTATUCTUKHU, & TAKOK MOBY
IIporpaMyBaHHs Java 3aCTOCOBAHO [1JIsl aHaJli3y Ta y3arajabHEHHs pe3yJbTaTiB JOCiIPKeHb; 7Sl IPOBeAeHHS
PO3paxyHKiB BUKOPMCTaHO 6€3KOUITOBHI MaTEMATH4Hi IAKETH, & TAKOXK MaKeT TPUBUMIPHOTO TBEPAOTLILHOTO
mogesnoBaHHsI KOMITAC. TeopeTuuHi Ta IpakTUYHi pe3yJIbTaTy: BUBYEHO KJIIOYOBI TerynoQdisniHi XapaKTeprUCTUKU
Il€PEeBUHU Ta 3alPOIIOHOBAHO 3aX04U [JIs ITiABUILIEHHS] €HEPreTUYHOI e(PEeKTUBHOCTI IIpoliecy MipoJiizy
BYIJIELI€BMICHOI CHPOBUHU 3317151 OTPMMaHHS BUCOKOSIKICHOTO JI€peBHOTO BYTrisuist. HaykoBa HOBU3HA: BIleplle
€KCIIEpUMEHTAJIbHO OOI'PYHTOBAHO BILJIMB €TaIly MiAFOTOBKY BYIJIELIeBMiCHOI CUDOBMHU HA MOJAJIbIIY [1€PEPOOKY
Marepiajy, a TaKO>X BU3BHAUEHO 3aJIEXKHICTh MK KoedillieHTOM TeIJIONPOBiTHOCTI i I0YaTKOBOIO TOPUCTICTIO
BYIJIELIEBMICHOI CUPOBMHMU Ta SIKICTIO KiHIJ€BOTO IIPOIYKTY IiPOJIi3y; EKCIIEPMMEHTAJILHO OLEPKaHO HOBi HAYKOBI
IaHi MO0 CYKYNHOCTI TEIJIOBUX NPOLECIB, SIKi Bi0yBalOThCS B IIPOCTOPI MiPOJIITUYHOrO anapary Ta BCepeyHi
IlepeBHOi CHPOBHMHM IIif 4ac mpoljecy MnipoJiidy; BIieplie ONnrucaHo HOBUM crocib inentudikauii koedirieHTta
TEeIJIONIPOBIHOCTI ByIJleLeBMiCHOI CUpOBMHY, SIKUi 3axullleHo naTeHToM Ykpainu (ITaT. UA 103355. Cnoci6
ineHTHpikauii koedilieHTa TEMIONPOBINHOCTI IEepPEBUHN); BIIEPILIE AJIS1 yMOB IPOBELEHOr0 TENA0(pi3NIHOTO
€KCIIEPUMEHTY pO3p006JIeHO MaTeMaTUYHy MOZEeJIb MPOLECIB TEIJIONPOBIIHOCTI, IO BifOyBaIOTHCS ¥
BYIJIELIeBMICHIi/ CUPOBUHI IPOTSATOM BUPOOHUYOTO LIUKILY BYTJI€BUIQ/IIOBAHHSI; BIleplie BUPilleHO BHYTPIIIHIO
3BOPOTHY CTal[iOHapHY 3aa4y TEIJIONPOBiTHOCTI [711 OTPUMAaHHS 3HaYeHb Koe)illieHTy TeMIoNpOoBiIHOCTI
IepeBUHU y AianasoHi Temneparyp Big 20° go 640°C; po3po6yieHO i HAyKOBO OOI'PYHTOBAHO HOBUI
eHeproedeKTUBHUI METO]| pallioHaJIbHOTO PO3MillleHHSI CUPOBMHU B IIPOCTOPI MipOJITUYHOTO anapary, sKa
BpaxoBye CKJIaJIHICTb ii reoMeTpryHOi POpMHU Ta L,O3BOJISIE EKOHOMUTH IIOYATKOBI €HEPreTUYHI pecypcu Ha
BUPOOHULTBI. CTYyIiHb BIIPOBAIKEHHS: Pe3yJIbTaTU POOOTH BIPOBAIKEHO y HaBYaJIbHUI ITpoliec Kapenpu
iHTerpoBaHUX TEXHOJIOTIH, IIPOLECIB Ta anaparis HallioHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiBCbKUM
NOJIiTeXHIYHU iHCTUTYT». Cdhepa BUKOPUCTAHHS: €eHEPreTUYHa, XiMidHa, IIipoJIiTUYHA Ta ByIJeBUIaI0BaIbHA
rajuysi.

2. The research object is the heat exchange processes that occurs in the pyrolysis apparatus of carbon-containing
raw materials. The purpose of the work is theoretical and experimental research of heat exchange processes in the
apparatus for carbon-containing raw materials pyrolysis in order to ensure its energy efficient functioning by
introducing new technological and constructive parameters. Methods of research: optical-raster electron
microscopy methods were used to investigate the structure of wood raw materials; hydrodynamic and logometric
methods with the use of fixing automatics on humidity devices were determined, the rate of moisture evaporation
from the material volume; the control and measuring equipment, in particular the eight-channel device PTE-4.8,
was used for temperature determination; the results of experimental research of the wood raw materials pyrolysis
process and conditions of heat transfer in the volume of the technological chambers installation were fixed using
modern methods of automated analysis and control; the mathematical methods of the deformed polyhedral of
Nelder-and-Mead, the principle of problems adequacy by Hadamard, the principle of regularization by Tikhonov,
the numerical principle of bisection, as well as the basic principles for solving the inverse heat conduction problem
were used in processing the experimental data for determining the coefficient of raw materials thermal
conductivity; methods of mathematical modeling and statistics, as well as the programming language Java is used
for analysis and synthesis of research results; free mathematical packages were used for calculations, as well as a
package of three-dimensional solid-state modeling “KOMITAC”. Theoretical and practical results: the key
thermophysical characteristics of wood were studied and measures to improve the energy efficiency of carbon-
containing raw material pyrolysis process in order to obtain high quality wood charcoal were proposed. Scientific
novelty: the influence of carbon-containing raw materials preparation stage to the further processing were
experimentally grounded for the first time, as well as the dependence between the thermal conductivity



coefficient and initial porosity of carbon-containing raw materials and the quality of the final product of pyrolysis
is determined; new scientific data on the totality of thermal processes occurring in the space of the pyrolytic
apparatus and inside the wood raw material during the pyrolysis process were experimentally obtained; a new
method of thermal conductivity coefficient identifying of carbon-containing raw materials, which is protected by
the Ukrainian patent (Patent UA 103355. Method of identification of the coefficient of thermal conductivity of
wood) were described for the first time; for the conditions of the conducted thermophysical experiment, a
mathematical model of heat conduction processes occurring in carbon-containing raw material during the
production cycle of coal-burning was developed for the first time; the internal inverse stationary heat conduction
problem to obtaining the values of the wood thermal conductivity coefficient in the temperature range from 20° to
640°C was solved for the first time; a new energy-efficient method of rational distribution of raw materials in the
pyrolytic apparatus space, which takes into account the complexity of its geometric form and allows saving initial
energy resources in production, was developed and scientifically substantiated. The degree of implementation: the
results of the work were introduced into the educational process of the Department of Integrated Technologies,
Processes and Apparatuses of the National Technical University "Kharkiv Polytechnic Institute". Scope of
application: energy, chemical, pyrolytic and charcoal-burning industries.
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