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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

PO3BUTOK HAyKOBO-TEXHI{YHUX OCHOB €HEProlepeTBOPEHHSI BYIJIELEBMICHOI CHPOBUHM Pi3HOTO CTyIEHSI MeTaMmopdizmy,

po3fineHHs i ii 3HeBOAHEHHS Ta MifBUIleHHS ePeKTUBHOCTI i HaJilfHOCTi €eHeproKOMILIEKCiB

Ha3zBa po6oTH (aHrJI)

Development of scientific-technical fundamentals of energy transformations of carbonaceours raw materials of various degrees
of metamorphism and its division dehydration and increase the efficiency and reliability of power

Pedepar (yxp)

O6'exT moCHiIpKeHb - BiOpaliliHi CUCTEMHU 3 NPYKHUMH OOMEXyBayaMy MepeMileHb Ta iHepuilHuMu 30y[JHUKaMU KOJIMBAHb
0OMEXEeHOI IOTY>KHOCTi; IPOLECH PyXy Ta EHEProlnepeTBOPEHHS BYIVIEIEBMICHOI CHPOBMHM B IIJIa3MOBHX PEAKTOPax;
palioHanbHi NapamMeTpy MajuX TEIVIOEHEPreTUYHUX KOMIUIEKCIB NpU yTUJi3alii HU3bKOMOTEHLHOI TEMIOTU B KOHTAKTHUX i
TEIJIOMacOOOMIHHUX arapaTtaxX Py BUKOPUCTAHHI MEPCHEKTUBHUX CIIOCO6iB ix iHTeHcudikanii. Mera po6oTu - BCTaHOBJIEHHS
3aKOHOMIDHOCTEN Ta TMapameTpiB BiOpaIiifHOrO MOJIiYaCTOTHOTO TPOXOTYy 3 OOMEXEHOI IIOTYKHICTIO BiOpO30yIHUKA;
BCTaHOBJIEHHSI 3aKOHOMIDHOCTEN IIPOLIECY €HEPrONEPETBOPEHHS BYIJVIELEBMICHOIO CEPENOBUILA y IIA3MOBOMY PEAaKTOpPi Ta B
€JIEKTPOMArHiTHUX TOJISIX NyroBOi IJIa3Mu, po3pobka MeTO[iB 3HIKEHHS €HEProeMHOCTI [IPOLeCy NepeTBOPeHb Ta BU3HAUYEHHS
palioHalbHUX NTapaMeTpiB peakTopa; po3pobKa peKOMEHAALIN M0 BUOOPY MMapamMeTpiB MajMX TEIJIOEHEPreTUYHUX KOMIIJIEKCIB
IIpy yTUji3anii HU3bKONOTEHUIHOI TEMJIOTU B KOHTAKTHHUX i TEMJIOMACOOOMIHHMX anapaTax NPy BUKOPUCTAHHI MEPCMNEKTUBHUX
croco6iB ix iHTeHcudikanii. MeTogyu OOCTIIKEHb - TEOPETHUYHI (QHAJITWYHI M YMCEJbHOTO aHajli3y) Ta €KCIIEPUMEHTAJbHi B
71200PAaTOPHUX i NPOMMCIOBUX YMOBaX. JlOCTIIKEHHS! 3aKOHOMIpDHOCTEH [AMHAMiYHMUX NPOLECIB IOJIiYaCTOTHOTO TPOXOTY 3
BiOPO30YIHUKOM OOMEKEHOI MOTYKHOCTI JO3BOJIMJIM BCTAHOBUTH, LIO IIPU IYCKy [Jisl NPOXOIPKEHHSI T'POXOTY 4epe3 BJIACHY
YaCTOTY KOJIMBAaHb Ha ONOPHHUX IIPY>KHUX 3B'SI3Kax i BUXO[y Ha BiOpOyJapHi peXXrMU HeoOXifgHa 6isibIl HiX Ha MOPSAOK MEHMIA
MOTYKHICTb ACHHXPOHHOTO [OBWUIyHA, HDK [JIs1 PEXUMIB 0e3yZapHUX KOJIMBaHb. [Ipu 306iybllIeHHI NOTY>KHOCTI NPUBOLY i
36ypIOBAJIbHOrO 3yCUJLIS Bi6pO36yAHMKA 301/bIIYIOTbCS 06JIACTi iCHYBAaHHS BiOpOYZAPHUX PEKUMIB KOJIMBaHb. KpiM MOTY>KHOCTI,
Ha BUXiJlI TPOXOTy Ha CTalioHapHi BiOpoymapHi peXumu BIUIMBae 30YyIXyloda cuja iHepLilfHOro Bi6po30yIpKyBaya KOJIMBaHb.
CniekrpasibHa IryCTMHA LMX KOJIMBAHb 3aJIEKUTh Bifl 3a30piB B OJHOCTOPOHHIX MPYKHUX 3B'A3KaX i aCUMETPIi IapaMeTpiB IPOXOTY.
IIpu 36inbLIeHH] acuMeTpii criekTpabHa IyCTUHA BiOpOyJapHUX I0JIiYaCTOTHUX KOJIMBaHb 3pOCTae. lle n03BoJIsie BCTAaHOBJIIOBATU
Ha TPOXOTH €JIEKTPOJBUTYHU OOIPYHTOBAHOI MOTYXXHOCTI, 11O CIIpMsi€ 3HVWKEHHIO CIIOKMBAHHSI €JIEKTPOEHEPrii Ta mMosimnurye
YMOBU IyCKy IPU NPOXOJKEHHI BIACHOI 4aCTOTU KOJIMBAHb HA OMOPHUX INPYKHUX 3B'A3KaX i BUXOAY TPOXOTa Ha BibpoynapHi
pexxumy, Hanbinpm edeKTuBHi 111 Kiaacudikalii NuaoByriIbHOrO MajbHOrO MpU MiATOTYBAaHHI HOro IO CHAIIOBaHHS B KOTJAX
TEC. Po3pobsieHa MaTeMaTMyHa MOJIeJIb PyXy Ta TEIJIOMacoOOMiHY TypOyJIEHTHOTO 3aKPy4€HOro MOTOKY 3 YaCTMHKaMU BYTiJis
pi3HOro cTyneHs MmetamopQizmy y I71a3MOBOMY PEAKTOPI, SIKa BIIepIle€ BPAXOBY€E XiMi4HIi peakiiii 3 IETKUMU PEYOBHHAMHU, a30TOM,
CipKOIO Ta [O03BOJISIE BCTAHOBUTK HOBi 3aKOHOMIDHOCTI TEPMOXiMiYHMX MPOLECIB y IJIA3MOBOMY a€pOIVMHAMIYHOMY PEaKTOPi
MiArOTOBKY BYTiJILHOTO IajMBa Iepe;s, cranoBaHHsIM B KoTsiax TEC i BU3HaUMTH OT0 palioHalbHI apaMeTpy, peXXuMu poboTy,
0 3a6e3Me4yI0Th CIIAIOBAHHS BYTI/IJIS 3 BMICTOM JIETKUX Bif, 3 0 40 % 6e3 mifcBidyBaHHS Ma3yTOM Ta ra3oM. 3po06JI€HO OLHKY
croco6iB i TexHiuHuMX 3acobiB iHTeHcudikanii Temsno- i MacomepeHocy B Ipolecax IUIa3MOXIMIYHHAX II€PETBOPEHBb
BYIJICLIEBMICHUX CEpPEIOBUL i BUSIBJIEHO BIUIMB TEIJIOOOMiHY Ha HarpiB YaCTHMHKY BYTi/UIS B peakuUiliHill Kamepi npu temmneparypi
razosoro cepegosuma Tr < 2000 K. I[IpoBeneHo pocriimkeHHs npouecy BucokoremneparypHux (Tr > 2000 K) mepeTrBopeHb
BYIJIELIEBMICHUX CEPELOBUIL B KaMePi I171a3MOAYrOBOrO PEAKTOPa i BU3BHAYEHO BIUIMB TEIIOBUX i KIHETUYHUX [1apaMETPIB Ha 4ac
MMOBHOI KOHBEPCIi YaCTUHOK BYTinjid. JJOBEAEHO NOLIILHICTD MiABUILEHHS TEMIIEPATYPU ra3iB B peakTopi cymicHoro tuny go Tr =
3000 K, sixa 06yMOBIII0O€ MiHiMaslbHE 3HAYEHHS Yacy KOHBEPCii BYIJEI0 MPU CIiIbHOMY BIUIMBI KOHBEKTUBHOTO i pafialiliHOro
TENI000MiHiB. BU3HAaU€HO OCHOBHI F€OMETPUYHI, TETJIOBi i PEXKMMHI MapaMeTpy MapoIlyIa3MOBOrO MOJYJIS MOTYKHICTIO 160 KBT.
Po3po671€HO KOHCTPYKIiI0 MapoIIa3MOBOrO MOAYJIS i IPOBEMEHI Oro BUIPOOYBAaHHA B J1a60paTOPHUX yMOBaX. CHPOPMYIbOBAHO

Ta BUPILIEHO psf 33434 NPO PO3NOLiJ PEYOBUHU y BOZ], IO PO3YMHSIOTb CTiHKY IIOD, SIKi aKTyasbHi IIPX HAsSIBHOCTI B IOPUCTOMY



CepeNoBULI TOHKUX IIEPETOPOLOK, 10 6JI0KYIOTh OKPEMi OPOBI IiNsHKYU. Bu3HavyeHi palioHanpHi MapaMeTpy po6040ro Npouecy
B PEAKTOpi 3 KUIUISIYMM IIApOM, IO 3aCHOBaHi Ha PiBHSIHHSIX TEIJIOBOTO i MaTepiaJibHOrO 0aylaHCiB, BUTOPSIHHS Ta rasudikanii
BYIJIEL0, a€POAVHAMIKA KOHLEHTPOBAHOI [AMCIEPCHOI CUCTEMH, a TAaKOX TEMJIOOOMiHYy YaCTMHOK i3 mapoMm i ABodasHUM
cepeloBULIEM. 3a yIOCKOHAJIEHOI METONUKOI PO3PAaXyHKy PpPEKUMHO-KOHCTPYKTUBHHUX IapaMeTpiB  KOHTAKTHHUX
TeIIOOOMIHHUX amapaTiB JJjs yTUiisallii TenoTy AUMOBUX ra3iB BCTAHOBJIEHO [iaa3oH 3HauYeHb MapaMeTpiB AuCIepcHOi a3y,
IIPU SIKKMX Hal6ibll e(peKTUBHO 3a0€e3MeYyeThCsl lepefjaya TEIJIOTH B anaparti, BU3HAY€HO LibOBi MapaMeTpu J1s IPOEKTYBaHHS
1 IOPSIIOK PO3PaxXyHKIB iX paljioHanbHUX 3Ha4YeHb. [Ipy po3paxyHKax TEIIOTiIpaBIidYHOi ePEKTUBHOCTI IOPUCTUX MPSIMOTOYHUX
MaporeHepaTopiB MPU IPaHUYHMX YMOBAX TPETHOIO POJy BIIEPLIE OTPUMAHO, L0 NPU MEPEXiIZHOMY PEXMMi PyXy i OJHaKOBUX
JiaMeTpax KaHaJiB MOKHA IOMOTTHUCS iCTOTHOTO CKOPOYEHHSI JOBKUHU (10 JEeKiJIbKOX NeCITKiB pasiB) MOPUCTOrO MPSIMOTOYHOTO
NaporeHeparopa B MOPIBHSIHHI 3 IMIaJKOCTIHHUM IPSIMOTOYHMM IIaporeHepaTtopoM. Po3pobieHi pekoMmeHallii, siki mossiraiors B
onTuMizalii Ta BUOOpPi MapameTpiB HOBOIO TEXHIYHOrO PillleHHs 3 yTuJi3alii BTOPUHHOI TEIJIOTU Ta30MOPIIHEBUX YCTAHOBOK, 110
CIIAJIIOIOTh IIAXTHUNA METaH B MAJIUX TEIJIOEHEPreTUYHUX KOMILIeKcaxX. TexHiyHe pimeHHs nepenbadyae MepeTBOPEHHS TEIIOTH
CHCTEMU OXOJIOIPKEHHS JBUTYHA i [UMOBUX ra3iB Ha €JIEKTPUYHY €HEPTilo 33 OTIOMOTOI0 IBOKOHTYPHOI TEIJIOCHUIIOBOi YCTAHOBKU
3 pi3HHUMU pPOOGOYMMHM TiJIaMM B KOHTYpPax. BUKOpHCTaHHSI 3alPOIIOHOBAaHMX €HEpPro30epiraloynx TEXHOJIOrid 3 yTuJisanii
HU3BKOTIOTEHIIMHOI TerIoTH Ha 6a3i KOHTAKTHUX i TEIJIOOOMIHHUX anapaTiB LO3BOJIUTH 301/IbIINTYA BUPOGJIEHHS eJIeKTPOeHeprii
Ha 15 - 20 % i moBectu 3aranbHuil KK]| T€XHOJIOTIYHUX amapariB 3 BUPOOJEeHHs esnekrpoeHeprii 7o 50 %. Pesynpraté po60oTH
JIO3BOJISIIOT CTBOPUTH Oi/bIl IIOBHY TEOPil0 W METOAM pO3PaxyHKy I[IpolLeciB i amapaTiB po3[ieHHs, 3HEBOJHEHHS,
TEPMOXiMiYHOTO TEPETBOPEHHS Ta YyTUJi3allii TEMJIOTA NPU €HEProlnepeTBOPEHHI BYIJIELEBMICHOTO cepenoBuia. PesynbraTtu
JOCJIIPKEHb MOXYTb OYTH BUKOPUCTaHi IpU IPOEKTYBaHHI OOJafiHAHHS B TEIJIOGHEPreTUYHil Ta XiMiuHi ramyssx
npomucsioBocti. Kimo4yosi cioBa: BiGpoynaphi cucrtemu, 30yIHUKMA KOJIMBaHb, BYIJICLIEBMICHA CHUPOBUHA, rasudikaris,

TEIJIOMacoO6MiH, IJIa3MOBUI1 PEAKTOP, HU3bKOIOTEHIiI1HA TeIJI0Ta, KaMiIIpHO-TIOPUCTE TiJIo, KUILJISTYM 1ap
Pedepar (aHrI)

The object of research - vibration systems with limiters of displacement and the inertia exciters of oscillations of a limited
power; processes of motion and energy transformation of carbonaceous materials in plasma reactors; rationalized parameters of
the small thermal energy complexes for utilization of low-grade heat in contact heat exchangers when using perspective ways of
their intensification. The purpose of work - establishing of correlations and parameters of polyfrequency vibrating screen with
limited power of the vibration exciter; establishing of correlations of the energy transformation of carbonaceous materials in a
plasma reactor and electromagnetic fields of the arc plasma; elaboration of the methods of the energy consumption reducing of
the transformation process and determination of the rationalized parameters for the reactor; elaboration of the
recommendations concerning selection of the parameters of the small thermal energy complexes for utilization of low-grade
heat in contact heat and mass exchangers when using perspective ways of their intensification. Research methods - theoretical
(analytical and numerical analysis) and experimental methods under laboratory and industrial conditions. Study of the
correlations of the dynamic processes of the polyfrequency vibrating screen with the vibration exciter of limited power allowed
to establish that at start-up for the screen passing through its eigenfrequency of oscillations on the elastic bearings and
reaching of vibroimpact modes, less than one order of magnitude power of the asynchronous motor is needed than for the
modes of nonimpact oscillations. Along with an increasing in the drive power and the exciting effort of the vibroexcitator, the
regions of the existence of vibroimpact modes of oscillations are increased. In addition to the power, the excitement force of the
inertial vibroexcitor of the oscillations affects the reaching of the screen for stationary vibroimpact modes. The spectral density
of these oscillations depends on the gaps in unilateral elastic bearings and the asymmetry of the screen parameters. This allows
to equip the screens by electric motors of reasonable power, which contributes to the reduction of electric energy consumption
and improves the conditions of start-up when screen passing through its eigenfrequency of oscillations on the elastic bearings
and reaching vibroimpact modes, which are most effective for the classification of pulverized coal during its preparing for
combustion in boilers of TPP. The mathematical model of motion and heat and mass transfer of a turbulent swirling stream with
coal particles of different degree of metamorphosis in a plasma reactor, which for the first time takes into account chemical
reactions with volatiles, nitrogen, sulfur, and allows to establish new correlations of thermochemical processes in a plasma
aerodynamic reactor for the preparation of coal fuel prior to combustion in boilers of the TPP and determine its rationalized
parameters, modes of operation, providing coal combustion with volatile content from 3 to 40% without lighting by oil and gas is
developed. The estimation of ways and technical means of intensification of heat and mass transfer in the processes of plasma-
chemical transformations of carbonaceous mediums is made and the influence of heat exchange on the heating of a coal particle
in the reaction chamber at a gas temperature Tg <2000 K is found. The study of the process of high-temperature (Tg ? 2000 K)
transformations of carbonaceous media in a plasma-arc reactor chamber was carried out and the influence of thermal and
kinetic parameters on the time of complete conversion of the coal particles was determined. The expediency of the temperature
increasing of gases in a reactor of a compatible type up to Tg = 3000 K, which determines the minimum value of the time of



carbon conversion with the combined effect of convective and radiation heat exchange, is proved. The basic geometric, thermal
and regime parameters of the steam-plasma module with the power of 160 kW are determined. The design of the steam-plasma
module has been developed and tested under the laboratory conditions. Formulated and solved a number of problems on the
distribution of substances in water dissolving pore walls, which are relevant in case of presence of thin baffles in the porous
medium that block definite porous sections. The rationalized parameters of the operating process in a fluidized bed reactor are
determined based on the equations of thermal and material balances, the burnout and gasification of carbon, the aerodynamics
of a concentrated dispersed system as well as the heat exchange between particles and a layer of a two-phase medium.
Accordingly to the improved methodology of the calculation for the regime-constructive parameters of contact heat exchangers
for the utilization of the heat of flue gases, a range of values of the dispersed phase parameters is established, for which the heat
transfer in the unit is most effectively provided, the target parameters for designing and the sequence of calculations of their
rational values are determined. In the calculations of the thermal-hydraulic efficiency of porous direct-flow steam generators
under the boundary conditions of the third kind, it was first obtained that under transitional flow regime and the same channel
diameters it is possible to achieve a significant reduction in the length (up to several dozen times) of a porous direct-flow steam
generator compared to a smooth-wall, straight-flow steam generator. The recommendations, that consist of optimization and
selection of the parameters of a new technical solution for the utilization of waste heat of gas-piston units that burn coalmine
methane in small thermal power complexes, are developed. The technical solution involves transformation of the heat of the
engine cooling system and flue gases into electric energy by means of a two-circuit thermal power unit with different working
mediums in the circuits. Application of the proposed energy saving technologies for the utilization of low-grade heat on the
basis of contact heat exchangers will increase the generation of electricity by 15 - 20 % and bring the total efficiency of
technological unitss for electricity generation up to 50 %. The results of the work allow to create a more complete theory and
methods for calculating the processes and units for separation, dehydration, thermochemical transformation and utilization of
heat during energy conversion of a carbonaceous medium. The results of research can be used for the design of equipment in
the thermal energy and chemical industries. Key words: vibroimpact systems, vibration exciter, carbonaceous materials,
gasification, heat and mass exchange, plasma reactor, low-grade heat, capillary-porous body, fluidized bed

Ingexc YIK: 620.9:621.314, 622.87:533.92:532.5

Kopu remarnynux pyopuk HTI: 44.41
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykii (ykp): TeopeTu4Hi OCHOBH, MaTeMaTU4YHI MOJIeJli Ta METOAM PO3PaxyHKy €HeprorepeTBOPEHHS ByTeleBMiCHO]
CHUPOBUHY, ii 3HEBOJITHEHHS i PO3iJIeHHS, Ta BU3HAYEHHSI ONITUMAJIbHUX IIapaMeTpiB TelJI00OMIHHUX arapartiB

TEIJIOYTUJIBaLiiHUX YCTaHOBOK.

Hassa npoaykii (anrui): Theoretical fundamentals, mathematical models and methods for calculation of the energy conversion
of carbonaceous raw materials, its dehydration and separation as well as determination of optimum parameters of heat transfer
devices for heat utilization units.

OuikyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHs: 73.10.2. JlocimkeHHs i po3p00OKM B rajy3i TEXHIYHUX HAYK

Onwuc npoaykuii (yKp): MaTemaTyHa MOZEJb IIPOLECiB €eHEPronepeTBOPEHHS BYTIeL€BMiCHOI CHPOBUHU Y [1J1a3MOBOMY
peakTopi 03B0JII€ BUSHAYUTU HOTO PallioHa/IbHi TapaMEeTPU Ta PEXUMU POOOTU. METOIM PO3PaxyHKY rpOXOTa AO3BOJISIOTh
OOI'PYHTYBATH PalliOHAJIbHY NOTY>KHICTb €JIEKTPOJBUTYHA IPUBOAY Bi6pPO30yAHMKA Ta Or0 MapamMeTpiB. MeTo, arOpUTMH i
KOMII'IOTE€PHI IPOrpaMu GO3BOJISIIOTh PO3PAXyBAaT/ TETJIOBUI PEKUMM MAaKCUMaJIbHOI EHEPreTUYHOI €PEKTUBHOCTI

TEMJIOYyTUJIi3aLiIHOI yCTaHOBKU Ta ONTUMaJIbHi TapaMeTPU TENJI00OMIHHUX anaparis.
ConianpHO-eKOHOMIYHA cnipsimoBaHicTe HTII:

Cragis 3aBepmenocti HTII: 3it o HIJIKP

BnposazykenHsa HTII: BipoBazkeHO

Crpoxku BrnpoBagykeHHs: 2019

Bupo6uuk npoaykuii: ['TM HAH Vkpainu

CnoskuBaui npogykuii: TEC, Byries6arauyBaibHi ¢pabpUKy, MaXTHI €HEPTOKOMILIEKCH



IlepcniekTuBHI puHKHU: YKpaiHa, [Tosbma, Bosrapis, Kurait, CIIA
IIpaBa inTeseKTyas1bHOI BjacHOCTI: «Hoy-xay»

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJTKP
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