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Tema gucepranii:
1. BoockoHasleHHs TPOLIECiB TEPMiUHOI I1IepepOOKYM BOIOBYTiILHOTO [1aJIUBa 3 HU3BKOCOPTHOTO BYTi/LIS Ta BiIXOLiB

ByIJIe30ara4eHHsI

2. Improving the processes of thermal treatment of coal-water fuel from low-grade coal and coal refinement waste

Pedepar:

1. Incepraujiiina po60Ta IpUCBIYeHa AOCIiIpKEHHIO IPOLieCiB TepMidHOi IepepoOKU BOJOBYTiIbHOTO MaJMBa,
OTPUMAHOTO 3 HU3bKOCOPTHOTO BYTi/JI Ta BiIXOJiB Byrjae36aradye€HHs, 3 ypaxyBaHHSIM HOT0 TEPMOKIHETUYHUX
IIEPETBOPEHB i TEIIO)PI3NYHNX BIACTUBOCTEN 17151 €(PEKTUBHOI 3aMiHM MPUPOJHOTO a3y B KOTEJIbHUX Ta iHIINUX
€HepreTUYHUX yCTaHOBKaxX. EkcriepruMeHTaIbHO BCTAHOBJIEHO 3aJ1€5KHOCTI KoedillieHTa TerIoNnpoBiAHOCTi
BOJIOBYTi/ILHOTO NIaJIMBA Bif CIiBBigHOLIEHHS TBephoi pasu i Bogy, cranii MeTamopdi3my BYTiJLIS Ta BMICTY
MiHepasIbHUX JOMIIIOK y TeMIepaTypHoMy AianasoHi 40...1500C. EkciepuMeHTalbHO i TEOPETUYHO BU3HAUYEHO
3aKOHOMIPHOCTI TEPMOKIHETUYHUX IIEPETBOPEHB Y IPOLIECi TEPMIYHOTO BILJIMBY B Hianas3oni Temmneparyp 50...2000C
i npu tucky 0,1...1,5 MIla Ha BO[IOBYTiJIbHE NAJIMBO, OTPUMAaHE 3 BYTijs pi3Hoi cTagnii meTamopdizmy. [TpoBeneHo
YKCeJIbHI NOCiIPKEHHS IPOLieCiB TepMiYHOI IepepoOKU BOJOBYTIiIbHOTO [1aJIMBA 3 HU3bKOCOPTHOTO BYTIJIJISL TA
BiZxoziB Byrye3baraueHHs [jis1 yMOB IBOKAMEPHOTO LIMKJIOHHOTO razu@ikaropa 3 ypaxyBaHHSIM TEPMOKIHETUYHUX

[IepeTBOPEHbD, TEIIOQPI3UIHNX BIACTUBOCTEN i 0COOJIMBOCTE FOPiHHS BOJOBYTILHOIO NAJIMBA MiCJIs TEPMiYHO]



MigroTOBKU. BCTaHOBIIEHI palioHaIbHI pEXXUMU NTPOoLIECiB razudikaliii Ta cragtoBaHHS BOJOBYTiILHOTO NaJIMBa, 10
3a0€e31e4yIoTh CTYIiHb KOHBepcii Byriewo 89...96%. [IpoBeeHO eKoJIOTiYHy OLiHKY [IPOIeciB TepMIiUHOI TepepobKu
BOJIOBYTi/IbHOTO NanuBa B fianaszoHi Temmnepartyp 900...15000C i BcTaHOBIIEH]I XapaKTEePUCTHUKY YTBOPEHHSI CipKO- Ta
a30TOBMiCHMX KOMIIOHEHTIB. Ha OCHOBI MpoBeIeHNX TEMJIOTEXHIYHUX PO3PAXYHKOBO-TEOPETUYHHUX JTOCiTKEHb
0CO06JIMBOCTEN pOOOTU MAPOBUX KOTJIIB CEPeAHbOI i Maoi noTy>kHocTi Tuny TI1 i JKBP po3pobiieHi peskuMHi KapTi
Ta PEKOMEH ALl MO0 NepeBeleHHs 3a3Ha4€HUX BUJIiB €HEPreTUYHNX YCTAHOBOK HA CIIAJII0BAaHHS BOLOBYIIJILHOTO

[1aJIMBa 3 HU3bKOCOPTHOTIO BYTiJIIs Ta BiAXO/iB Byryle30arayeHHs, i NPOJYKTiB 1Oro TepMidHOi IepepodKu

2. The dissertation focuses on studying the processes of thermal treatment of coal-water fuel produced from low-
grade coal and coal refinement waste, considering its thermokinetic transformations and thermophysical
properties for effective substitution of natural gas in boiling houses and other power units. The correlations
between heat conductivity coefficients of coal-water fuel and solid phase-water ratio, coal metamorphosis stage
and mineral impurities content within the temperature range 40...1500C were established experimentally. It was
proved that heat conductivity coefficient of coal-water fuel increases in comparison with that of coal and
alternates within the range 0,4...0,8 W/m'K depending on coal metamorphosis stage, and it grows as the
temperature rises in the stated range. Experiments and theoretical research allowed to define the laws of
thermokinetic transformations under the influence of thermal impact within the set temperature range and
pressure from 0,1 to 5 MPa applied to the coal-water fuel produced from coals at different metamorphosis stages.
It was established that thermal pre-treatment of coal-water fuel at 150...2000C results in changes in the organic
fuel substance with formation of combustibles constituting 38...44% from the total amount of steam-gas phase,
which improves parameters of its flammability and increases efficiency of its burning under further thermal
treatment. Processes of thermal treatment of coal-water fuel from low-grade coals and coal refinement waste
were numerically computed for conditions of double-shaft cyclone gasifier, considering thermokinetic
transformations, thermophysical properties and specifics of thermally pre-treated coal-water fuel burning.
Rational modes of gasification processes and coal-water fuel combustion ensuring carbon conversion degree to
89...96% have been worked out. Generator gas, obtained as a result of air gasification at 900...10500C, contains
24...30% of combustibles and its caloricity is 4,3...5,5 MJ /m3, for oxygen gasification - 61...68% of combustibles and
caloricity is 10,9...12,5 MJ /m3 accordingly. Research into the process of thermally pre-treated coal-water fuel
allowed to determine rational modes ensuring steady burning at 1100...13500C with dry ash removal. The process
of thermal treatment of coal-water fuel at 900...15000C was ecologically assessed which enabled to define
characteristics of sulfur- and nitrogen-containing components forming in the generator gas under air and oxygen
gasification, as well as in the combustion products of coal-water fuel and purified generator gas. Thermotechnical
computational theoretical research into the peculiarities of small capacity and medium capacity steam boilers (of
TII and JKBP types) operation resulted in the development of mode cards and recommendations regarding
shifting of these power units to burning coal-water fuel from low-grade coals and coal refinement waste, as well as
the products of its thermal treatment.
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