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1. TlinBuimeHHs e(EeKTUBHOCTI IMPOIIECiB CTBOPEHHS Ta CIATIOBAHHS KOMITO3UI[ITHOTO MajnBa 3a JOTIOMOTOI0
rilpokaBiTaliiHOl aKTHBalLil

2. Increasing the effectiveness of the processes of producing and combusting composite fuel by using
hydrocavitation activation

Pedepar:

1. lucepTaliis nmpucBsAYeHa MiIBUIIEHHIO e(peKTUBHOCTI MTPOIeCiB CTBOPEHHSI Ta CIIAJIIOBAaHHS HOBUX BUTIiB
KOMIIO3ULIIHOrO MaJMBa 3a JOIMIOMOrOI0 TipOKaBiTalliiiHOI aKTUBALlii 3 METOI0 OTPUMAaHHS AOAATKOBOI TEIJIOBOI
eHeprii Ta yTuisaii BOJIOrOBMiCHMX ITPOMUCJIOBUX BiZIXOZiB BOTHEBMM METOAOM. BU3Ha4€HO OCHOBHI KpUTePpii
OI[iHKU SIKOCTi KOMITO3UIIiHOTO IMaJINBa i BUMOTHY 110 06IaJHAHHS [IJ1s1 TOTO CTBOPEHHSI Ta CIAIIOBaHH. 13
3aCTOCYBAaHHSM METO/IiB MaTeMAaTUYHOT0, YUCEJIPHOTO Ta (Pi3MYHOI0 MOZEI0OBAaHHS PO3p00JI€EHO HOBUI THUII
rifpoKaBiTalliftHOrO IPUCTPOIO IJ1s1 CTBOPEHHSI KOMIIO3ULIIMHOIO NaJIMBa, 8 TAKOX TiAPOBUXPOBY (POPCYHKY Ta
NaJIbHUKOBUI TIPUCTPIH 17151 CIIAJIIOBAHHSI BUTOTOBJIEHUX MTAJIMBHUX CyMillleil. PO3po61eHO METO0JI0TiIo Ta

CTBOPEHO €HEeProTeXHOJIOTIYHUN TOCIIIHUI KOMILJIEKC, 3aCTOCYBaHHSI SIKMX JO3BOJISIE €KCIIEPUMEHTaIbHO



BM3HAYaTH BIUJIMB TipOKaBiTallilHOI akTUBaLii Ha Ternogi3nyHi, Pi3sMKO-XiMiuHi XapaKTEPUCTUKU CTBOPIOBAHUX
KOMIIO3ULITHUX NAJIUB Ta €HEeProeKOJIOTiYHi TOKA3HUKU iX CrajioBaHHS. EKCIIEpUMEHTANIbHO OBENEHO, 110
3aCTOCYBaHHS riipoKaBiTalliHOI aKTHUBALLil 1]l 4aC CTBOPEHHS Ta CIIAJII0BAHHSA KOMIIO3UILITHOTO [1aJ1MBa HA OCHOBI
HEKOHJIMLIMHNX BYIJIEBOLHIB i BOJIOTOBMICHUX IIPOMHUCJIOBUX BiIXO/IiB 4a€ 3MOTy OJHOYACHOI'O PO3B'sI3aHHS 1BOX
B32€MOIIOB'SI3aHUX 33a4: OTPUMaHHS OAATKOBOI TEIJIOBOI €Heprii Ta yTulizallis eKoJIOTiYHO HeGe3euHnx

IIPOMUCJIOBUX BiIXOJiB BOTHEBUM METOMIOM.

2. The dissertation deals with increasing the effectiveness of producing and combusting new kinds of composite
fuel by using hydrocavitation activation to obtain extra thermal energy and recycle moisture-containing industrial
waste by using the firing method. The basic criteria were found for evaluating composite fuel quality and the
requirements to the equipment for its production and combustion. Mathematical, numerical and physical
simulation methods were used to develop a new type of hydrocavitation device to produce composite fuel, and a
hydrovortex nozzle and burner for combustion of the produced fuel mixtures. Using a two-rotor hydrocavitation
device helped the first time to produce fuel emulsions containing an aqueous phase within 50 % with increased
stability and improved rheological properties. Using a hydrovortex nozzle and a burner enables combustion of
high-viscosity composite fuels containing solid particles and with an aqueous phase up to 60 % mass. A
methodology was developed for determining the effect of hydrocavitation activation on the indicators of the
processes of producing and combusting composite fuels. With the purpose of experimental application of the
given methodology, a mobile energy technological research complex was developed and made. It enables
determining the impact of hydrocavitation activation on the thermophysical, fluid dynamic, and physico-chemical
characteristics of the composite fuels produced and the energy technological indicators of their combustion. The
application of the developed methodology and energy technological complex enabled working out technology
regulations for producing and combusting fuel mixtures in industrial conditions directly at power facilities. It also
helped determine the basic indicators of energy effectiveness and environmental performance of the developed
technologies, followed by issuing recommendations on their industrial introduction. For the first time, the
dependence of an increasing gross calorific value of a composite fuel on the hydrocavitation activation running
conditions during its production was established. This allowed determining effective hydrocavitation equipment
operating conditions for producing and combusting the given kind of energy resource. The methodology of
hydrocavitation activation during the production and combustion of composite fuel based on the stillage residue
of petroleum refining and sludge from public-owned treatment works was introduced at LLC MPVF Energetik.
Industrial tests proved the possibility of saving hydrocarbon resources up to 10 % during the generation of thermal
and electric energy. Experiments proved that applying hydrocavitation activation during the production and
combustion of composite fuel based on off-spec hydrocarbons and moisture-containing industrial waste makes it
possible to solve two interrelated problems at the same time: producing extra thermal energy and recycling
environmentally hazardous industrial waste by using the firing method.
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