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Tema gucepranii:

1. ITligBumenHs e(peKTUBHOCTI CIATI0OBAHHS BOJOBYTIILHOTO NAJIMBA LUISIXOM IOJABAHHSM BilIXOZiB BUPOOHUIITBA

oioguzens

2. Increasing the efficiency of coal-water fuel combustion by adding waste from biodiesel production

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO 3aKOHOMIPHOCTEN IIPOLIECY 3aliMaHHSsI Ta TOPiHHS
BOJIOBYTJILHOTO IIAJIMBA 3 JOJJAaBaHHIM BiIXOLiB 6i0nM3esio, a came IJliepuHy, Terno@isndHnX BIaCTUBOCTEN Ta
0CO6IMBOCTEN TEMIO0OMIHY Takoro najauaa. Y guceprauiiiHiil po6oTi OTpuMaHi HOBi HAYKOBO OOI PYHTOBaHI
TEOPETHUYHIi Ta €KCIIEPUMEHTAJIbHI PE3YJIbTATH, 10 Y CYKYIIHOCTI € CYTTEBUMHU [J151 BUPIlIE€HHS aKTyaJIbHOI HAyKOBO-
TexXHIYHOI 3a/1ayi, sIKa MoJsiraeynifBuieHHi eHeproepeKTUBHOCTI CIIal0BaHHS BOJOBYTiIbHOTO [1aJIMBa MIJIIXKOM
IO/laBaHHS BiAXO[iB BUPOOHUIITBA 6i0i13€Is 3 ypaxyBaHHSIM €KCIIepUMEHTAIbHO BUBHAYEHUX TeIIoPi3nyHNX
BJIACTMBOCTE! MaJIMBa, 3aKOHOMIPHOCTEH i AOLIJIPHMX YMOB 3aliMaHHsI Ta FOPiHHS NaJMBa i3 3a0e3M1e4YeHHIM
MaKCHMaJIbHOI peasisalii #0ro eHepreTUYHOro MoTEHIialy Ta MiHiMi3alie€lo HEraTUBHOIO BIUIMBY Ha JOBKIJIJISL.
Briepie 3a yMOB [ofaBaHHS [0 BOZOBYTIIBHOTO MaJIMBa IJILEPUHY 5K BiXomy BUpOOHULITBA 6iomnasnuBa y KibKOCTi
5...20 % mac. ekcriepuMeHTaIbHO BU3HAYEHO BIJIMB OCTAHHBOTO HA TEIJIOEMHICTh Ta KOeillieHT TerIonpoBiJHOCTI
NaJINBA, 110 JO03BOJIMJIO BCTAHOBUTH BiTIOBiHI €MITIipUYHi 3as1e>XHOCTi. OTpUMany NojaibIIni PO3BUTOK BiLlOMOCTI
IIPO 32aKOHOMipPHOCTi BIUIMBY BMICTY IJIiLlepUHY B AianasoHi 5...20 % mac. y BOLOBYTiIbHOMY NaJIMBi HAa TPUBATICTS i
TeMIIepaTypy KOKHOI cTaflii FOpiHHS, 110 J03BOJIMJIO BUSHAUUTU pallioHaIbHI YMOBH, 1110 326€3M1e4yI0Th MiABUILEHHS
e eKTUBHOCTI CIaJII0BaHHY Nanvea. HabyJo NofasbIioro po3BUTKY YsIBJIEHHS PO 3aKOHOMIPHOCTI TEMJI000MIiHY
[IpY IPUMYCOBOMY PyCi BOJLOBYTIJIbHOTO MairBa sIK HEHbIOTOHIBCHKOI PiiMHU 3 ypaXyBaHHSIM OTPUMaHUX
Ter10(i3sNYHNX BIACTUBOCTEN Ta BIleplie BCTAaHOBJIEHO KpUTepiasibHe piBHAHHS 11ogobu suny Nu=f(Gz) nis
IianazoHy yucia nogobu Ilexse 137...15-105. OTpumMany nopaabmuil pO3BUTOK BilOMOCTI IIPO 3aKOHOMIPHOCTI
YTBOPEHHSI a30TO- Ta CIPKOBMiCHUX CIIOJIYK y ITPOAYKTAX 3rOPsIHHS BOJOBYTiJIbHOTO 1aJIBA B 3aJI€3KHOCTI Bif] BMICTY
IJlillepyHy Y HbOMY Ta TeMIIEPaTypy MPOLECY, 10 AO3BOJINIIO BUSHAYMTH YMOBU CIIAJIIOBAHHS, SIKi JO3BOJISIOTh
3MEHIINTY HETaTUBHUI BIJIMB Ha IOBKiJISI. 3aIPOMOHOBAHO PalioOHaIbHI TapaMeTPy e(PeKTUBHOTO CITaTI0BaHHS
BOJIOBYTi/IbHOTO NIAJIMBA 3 JOJABaHHSIM IJILIEPUHY, 5Ki 3a0€311e4yI0Th MaKCHMaJIbHY pealizallilo eHepreTU4Horo
MOTEHLiaJy LAHOrO M1aJIMBa 3i 3BMEHIIEHHSIM HEraTUBHOIO BIUIMBY Ha NOBKULIS OTpUMaHO BUXIiJHI JaHi Ta
[IPaKTUYHI peKoMeHAalii AJISIPOEKTYBaHHS TEIJIOOOMIHHUX anapartiB [1Jis TEPMIYHOI aKTHBALil BOJOBYTiIbHOTO
nanusa npu tremnepatypi 150-200 °C(BuTpaTta, IIBUIKICTb, TEMIIEPATypa TEIJIOHOCIIB, IJI0A TEII00OMIHHUKY
To10). Po3pobieHi peskuMHi mapaMeTpu po60TU BUIANIOBAIbHUX [T€UYEl IPU BUKOPUCTAHI /1J1s1 iX OmasieHHs
BOJIOBYTiJILHOTO NIAJIMBA 3 JOJJaBaHHSIM IJILIEepUHY IIepeaHi /171 BIPOBAAKeHHS Ha [iJISHL BUPDOOHUIITBA BallHA
TOB «M3 «/IHirpocTanb».

2. The thesis has solved an urgent scientific and technical issue, which is to increase the energy efficiency of the
burning coal-water fuel process by adding biodiesel production waste. The experimentally determined
thermophysical properties of fuel have been taken into account alongside with regularities found and
determination of appropriate conditions for ignition and combustion of fuel with maximum energy potential and
minimizing the negative impact on the environment. For the first time under the conditions of adding glycerol to
coal-water fuel as a waste of biofuel production in the amount of 5... 20% of the mass the influence of the glycerol
on the fuel heat capacity and thermal conductivity was experimentally determined, which allowed to establish the
corresponding empirical dependencies. The data about the regularity of the effect of glycerol content in the range
of 5 ... 20% mass in the coal-water fuel on the duration and temperature of each stage of combustion were further
developed. This which allowed to determine the rational conditions for increasing the efficiency of fuel
combustion. The ideas about the regularities of heat transfer during forced motion of coal-water fuel as a non-
Newtonian fluid have been further developed taking into account the obtained thermophysical properties. Also,
the criterial similarity equations of the form Nu = f(Gz) for the range of Péclet number of 137...15-105 have been
established for the first time. Practical recommendations for designing heat-transfer apparatuses for thermal



activation of coal-water fuel at 150-200°C have been obtained. The data on the regularities of formation of
nitrogen- and sulfur-containing compounds in the combustion products of coal-water fuel depending on the
content of glycerol in it and the process temperature were further developed. This allowed to determine the
combustion conditions that reduce the negative impact on the environment. The rational parameters of efficient
combustion of coal-water fuel with the addition of glycerol are proposed. They provide the maximum realization
of the fuel energy potential with a reduction of the negative impact on the environment. The operating parameters
of furnaces while using coal-water fuel with the addition of glycerol for their heating have been developed for
implementation at the lime production site of Dnipro Steel Ltd.
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