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1. PO3BUTOK HAyKOBUX OCHOB FOPiHHS BOJOBYTiJIbHOTO MaJIMBa Ta pO3p0o0Ka METOIIB 1Or0 akTUBallii AJ1s1

nigBuIeHHS e(DEeKTUBHOCTI CIIaTI0OBaHHS

2. Development of scientific basis of coal-water fuel combustion and working out of methods of it activating to
improve combustion efficiency

Pedepar:
1. Incepranifina po60Ta IpUCBIYEHA JOCIIKEHHIO BJIACTUBOCTEN i IPOLECiB CllaslaxyBaHHs Ta FOPiHHS
BOJIOBYTiJIbHOTO NJIMBA, OTPMMAHOTO, B TOMY YMCJli, 3 BUCOKO30JIbHOTO Ta,/a60 HU3bKOPEAKLiTHOTO BYTiLIs, i

PO3poOLi METOIB i IPUCTPOIB NoMNepeIHbOI Horo akTyBallii 11 epeKTUBHOI 3aMiHU [IPUPOJHOTO rasy B

E€HEPreTUYHUX YCTaHOBKAX. EKCIIEpUMEHTaIbHO B TeMITepaTypHOMY Hiana3oHi 40...200 °C BCTaHOBJIEH] 3aJI€5KHOCTI

KOMILJIEKCY TeMI0(i3NIHUX BIACTUBOCTEN BOJOBYTiIbHOTO MAJIMBA, OTPMMAHOTIO 3 BYTiJIJIS Pi3HOI cTafii

meTamopdi3My, Bif CIiBBiTHOIIEHHS TBepoi ¢asu i Bojy Ta BMICTy MiHEpaIbHUX OMIIIOK. EKClIepuMeHTalIbHO

BCTAHOBJIEHO 32aKOHOMIPHOCT] BIIJIMBY Pi3HUX [TapaMeTpiB (TeMIlepaTypa poboyoro NpocTopy nedi B iana3oHi

550...1000 °C, Bmict BogHOi ¢da3u B mianasoHi 25...50 %, BMiCT MiHepasibHUX JOMINIOK B Aiana3oHi 0,5...60 %, po3mip

Kparnesb B fianasoHi 0,5...5 MM Ta iH.) Ha IpoLec TOPiHHS BOJOBYTiNILHOTO NaJIMBA, Ta 3aIPOIIOHOBAHO €MITiPUYHI

3aJIEXKHOCTI JJ11 BUSHAYEHHS TPUBAJIOCTI KOXKHOI cTafii oro ropiHHs.IIpoBesieHa OLiHKa €eHepreTUYHOrO



NOTeHLiasy BYTis YKpaiHy, i OTpUMaHi 3a1€XKHOCTI €HTasIbIlii yTBOPEHHSI BYTIJIJIS 3 ypaxyBaHHSIM OCOOIUBOCTEN ix
OpraHiuHOI CTPYKTYPHU Bif], BMICTy MiHEpaIbHIUX KOMIIOHEHTIB i BOJIOTH, 1[0 JO3BOJIMJIO BU3HAYUTU e(PeKTUBHI
METOAM aKTUBallii ByTiJIbHOI pe4OBUHU.EKClIEpYMEHTANIEHO BCTAHOBJIEH] 3aKOHOMIPHOCTI BiZJlOKPEMJIEHOTO i
KOMIIJIEKCHOTO BILJIUBY IapaMETPiB TEPMIYHOI, KaTaJIiTUYHO]I 11 €JIEKTPOMArHiTHOI aKTMBalLlii Ha TeMIIEpaTypHO-
4aCOBi XapaKTEPUCTUKY IIPOLIECIB CllalaxyBaHHs Ta TOPiHHA BOJOBYTiIbHOrO NanuBa.Ha nmigcrasi oTpruMaHux
pe3yJbTaTiB po3pobJeHi epeKTUBHI TeXHIUHI Ta TEXHOJIOTIUHI pillleHHs, HeoOXiHi 17151 ronepenHboi akTHBallii i
CIIaJIIOBAHHS BOJOBYTIiJIbHOTO I1aJIMBA, 10 J03BOJIMJIO MAaKCMMAJIbHO [IOBHO peasidyBaTy XiMiuHUM Ta (isudHUN
MOTEHLiaJI NaarBa. 3allPONOHOBAHI PilleHHS! BUKOPUCTAHi y MPOMUCIIOBOCTI, a came, po3po6JIeHO CIOoCi6 i MpUCTpin
D151 KOMILJIEKCHOI aKTMBallii BOZOBYTiILHOTO NTaJIMBa NI€pe, CIIaIOBaHHSM, SIKi BIIPOBA/I)KEHO B TEXHOJIOTIYHUN
IIpOLleC IPUTOTYBaHHS NaJIMBa; pO3p00JIeHO LIMKJIOHHUI NTepeTONOoK NOoTyXHicTio 1 MBT, Ta 3anporioHOBaHO
PEXMMHI IapaMeTpy [1J1 CIIIIOBAHHS BOJLOBYTIJIbHOTO NA/IMBA; PO3PO0JIEHI PE>XKMMHI KapTy Ta peKOMEHIALii 1o10
IepeBeeHH TapOBUX KOTJIIB MaJIol 1 CEpeHbOI ITOTYKHOCTI Ha CIAlIOBaHHS BOJOBYTiIbHOTO M1AI1BA, SAKi

peai3oBaHi B YMOBaxX KOTEJIbHI.

2. The dissertation is devoted to the study of properties and processes of ignition and combustion of coal-water
fuel which was produced from high-ash and/or low-reactive coal and to the development of the fuel pre-
activation methods and devices for efficient replacement of natural gas at power plants. The dependencies of
thermal conductivity and thermal capacity values of coal-water fuel, which produced from coal of different
metamorphosis stages, on percentage parts of water and coal phases in fuel suspense and the amount of mineral
impurities, are deducted in experimental research within temperature range 40...200 C. It is shown, that thermal
conductivity coefficient varies from 0.4 to 0.8 W/m K, and thermal capacity varies from 3.6 to 6.5 kI /kg K. The
regularities of influence of various physical and chemical parameters (i.e. the temperature range of combustion
chamber was 550...1000 °C, volume of water phase in the fuel was 25...50 %, range of mineral impurities amount
was 0.5...60 %, fuel drops diameter varies from 0.5...5 mm, etc) on the combustion process characteristics (i.e.
heating rate and time, parameters of volatiles burning process, rate and time of afterburning the coke residue) are
established by experimental research. The empirical equations for physical and chemical processes, which are
presented at each stage of coal-water fuel combustion, are obtained The method has been developed, with the
help of which the estimation of power potential of Ukrainian coals has been carried out. The correlations between
coal formation enthalpy and values of mineral impurities and water, contained in the coal, are obtained. These
correlations involve features of organic structure of coal. This allowed to determine the effective ways for coal
activation. It is established, that coal formation enthalpy varies from -4000 kJ /mol (-1859 kJ /kg) for brown coal
(lignite) to +250 kJ /mol (+117k] /kg) for anthracite.The regularities of particular and complex influence of thermal,
chemical and electro-magnetic coal-water fuel activation parameters on time-temperature characteristics of fuel
ignition and burning processes are obtained in the experiment. It is established that the ignition time decreases by
5...35 %, firing drop temperature increases by 5...20 %, burn-up degree raises by 5...22 %. At the same time ignition
and burning processes are stable. Electrical properties of coal-water fuel produced from coals of different
metamorphosis stages are obtained experimentally. The method for definition of optimal electromagnetic field
parameters for effective activation and mixing of fuel is developed. Effective technical and technological solutions
for pre-activation and thermal preparation of coal-water fuel are carried out on the basis of obtained results.
These solutions allowed using maximum value of physical and chemical fuel potentials. The solutions, which were
proposed, are used in industry. A method and equipment for an integrated activation of coal-water fuel before to
combustion were developed. These method and equipment were implemented into the process of coal-water fuel
preparation. A cyclone pre-furnace with capacity of 1 MW was developed, and operational parameters for the
combustion of coal-water fuel in it were proposed. Recommendations and operation lists for the process of fuel
change from natural gas and /or fuel oil to coal-water fuel combustion at steam boilers of low and medium power
capacity were worked out and implemented in a boiler room.
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