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1. BmockoHaneHHs NPOLECiB 3TOPSIHHS Ta CUCTEM MAJIMBOIOAAYi €HEPreTUYHUX YCTAaHOBOK, 1110 IIPALIOI0Th Ha

METaJli30BaHUX O0POMICTKUX NajnBax

2. Improvement of combustion processes and systems for fuel supply of power plants that work on metal-backer
boron fuel

Pedepar:

1. O6'eKT BOCIIIPKEHHS:IIPOLIECH 3TOPSIHHS Ta CUCTEMU I1aJIMBOIOAYi B eHepreTMYHUX YCTaHOBKAX, 1110 PaliooTh
Ha METaji30BaHOMY IajvMBi. MeTa LOCIiIP)KEHHS:BIIOCKOHAJIEHHS IIPOLECIB 3TrOPSHHSA Ta CUCTEM NMAJINBONOAAY]
€HEPreTUYHUX YCTAaHOBOK, L0 MPAIIOI0Th HA METaIi30BAaHOMY MaJIUBi, 32 paXyHOK BUSIBJIEHHS (i3MKO-XiMIYHUX
3aKOHOMIPHOCTEW 3TOPSIHHS NaJIMB Ta BUKOHAHHS CTPYKTYPHO-TIapaMEeTPUYHOI ONTHUMI3allii CUCTEM NaJIMBOIIONAYi.
Metonu nocCmigyKeHHS: 3aCTOCOBYBAJIMCS IT0JIOKEHHS Teopi [IB3, 3ropsHHS, TEPMOIVHAMIKY Ta ONTUMI3alLiHOTO
CHHTE3y CHUCTEM, METOJ, PE30HAaHCHO-(JIyOPECLLEHTHO]I CIIEKTPOCKOIIIi 1711 eKCIIEPUMEHTAIBHOTO JOCIIiIKEHHS
MEXaHi3MiB [1€PELIIONTYMEHEBOTO OKUCIIEHHS; METOJ, TEPMOTPaBIMETPUYHOTO EKCIIEPUMEHTAJIbHOTO JOCIIIIKEHHS

OJ1s1 BUSHAYEHHS MaKpOKiHeTI/I'{HI/IX TMOKa3HUKIB IIpoLECY 3ropsAHHA; METO, MATEMATUIHOI'O MO EJIIOBAHHS IIPOLIECY



3TOPSIHHSA IJ151 PO3PAXYHKY TEPMOIMHAMIYHUX XapaKTEPUCTUK; METO, CTPYKTYPHO-TIAPAMETPUYHOTO CUHTE3Y [JIs1
CTBOPEHHS CUCTEM I1aJIMBOIIOJaYi pi3HOro npusHadeHHs. TeopeTHyHi i IpakTUyHi pe3yJpTaTi: po3po6aeHO
XiMIYHUI CKJ1a[, 60POMICTKUX MavB 32 PaXyHOK BBOZY aJIOTPONiYHUX MoaudiKalliil 60py Ta iHIIKMX KOMIIOHEHTIB i
KOMIIO3ULiH, IO JO3BOJINJIO 3HU3UTU TEMIIEPATYPY 3arOPsIHHS NAJINBA; PO3POOJIEHO JIFTOPUTM CTPYKTYpPHO-
napameTprUYHOI onTuMisalii cucremM nanmMponoadi meTtanizosanoro nanusa (CIITIMIT) oy nakeTy NpUKJIagHUX
IIporpam; po3po6JieHi pisHOQYHKI[iOHaJIbHI [1aJIMBHI CUCTEMHU €HEeProyCTaHOBOK Ta CIIOCOOY BU3HAUEHHS
TEPMOJMHAMIYHUX XapaKTePUCTUK PEUYOBUH, 5Ki JO3BOJISIIOTh NiBUMIUTYA €(PEKTUBHICTb IPOEKTYBaHHS Ta
BukopucTtanss CIIIMII, mo nigTBepIKeHO BUHAXOAMU, BIIPOBA/I)KEHVMU B [IPAKTUKY. HOBM3HA: Blieplle BUSBIIEHA
HasIBHICTb [TOPOTyY 3aliMaHHs y rerepodasHux po3raayKeHO-JIaHIIOTOBUX IIpPoliecax OKUCIIeHHS 60py, 110
I03BOJIMJIO BIOCKOHAJIMTH IPOLIECH 3TOPsIHHS 60POMICTKUX I1aJIUB; BIIEPIIE BCTAHOBJIEHI 3MiHU XapaKTePUCTUK
ropiHHS 60pPY B 3aJIEXKHOCTI BiJl IOTO aJIOTPOINiYHUX MOAMA(IKaLill Ta BU3HAYEHO €HEPTilo aKTUBALLii aJIOTPOMIYHUX
mopudikanin 6opy i cybokcunmy 60py, 10 LO3BOINIO PO3POOUTH HOBI peLieNTypy NaJUBHUX KOMIIO3ULiN 1151
€HEPreTUYHUX YCTaHOBOK; BIIEPIIE BCTAHOBJIEHO 3aJIESKHICTb PiBHS CKIJIQIHOCTI CTPYKTYP CUCTEM MaJINBONOAAYI Bif,
PiBHs TexHi3allii Ta po3p06JIeHO aNrOPUTM CTPYKTYPHO-TIapaMETPUYHOI ONTHUMI3allii cucTeM NannBorogadi, o
IIO3BOJIMJIO PO3IMMPUTU PYHKIIOHAJIbHI MOXJIMBOCTI CUCTEM MaJMBONOAAYi 60poMicTKuX nanus. CTymiHb
BIIPOBAP)KEHHSI: Pe3YyJIbTaTU NOCJiIKeHb BIIPOBAIKEHi BIIPAKTUKY Ta BUKOPUCTaHI IIPU po3po0Lii ABUTYHIB
CIIelliaJIbHOrO NpU3HaYeHHs B [HCTUTYTI po6sieM MamnMHOOynyBaHHs HAH Ykpainy, a TakoX y HaB4aJlbHOMY
npoueci npu migrorosui crygeHTiB XHAIY 3i crienianpHOCTI — [IBUTYHU BHYTPIIIHLOTO 3ropsAHHA. ['any3b

BUKOPUCTAHHS: IBUTYHPOYIyBaHHSL.

2. Combustion processes and fuel systems in power plants, operating on metallic fuel. Improvement of combustion
processes and systems, fuel power plants, operating on metallic fuel, through the identification of physical and
chemical combustion of laws and the implementation of structural and parametric optimization of fuel supply
systems. We apply the provisions of the internal combustion engine theory, combustion, thermodynamics and
optimization synthesis systems, the method of resonant fluorescence spectroscopy for the experimental study of
pre-ignition oxidation mechanisms; internal combustion engines method of experimental research to determine
makrokinetichnih parameters of the combustion process; method of mathematical modeling of the combustion
process to calculate the thermodynamic characteristics; method of structural and parametric synthesis to create
fuel systems for different purposes. A chemical composition of boron-containing fuels by introducing boron
allotropic modifications, and other components and compositions, which reduced fuel ignition temperature; the
algorithm of the structural parameter optimization of fuel metallized fuel systems for the application package;
designed different functional fuel systems of power plants, and methods for determining the thermodynamic
characteristics of substances that enhance the effectiveness of the design and use of fuel metallized fuel systems,
as confirmed inventions embedded in practice. For the first time revealed the presence of an ignition threshold in
heterophase branched-chain processes of oxidation of boron, which allowed to improve the combustion processes
of boron-containing fuels; first established change the combustion characteristics of boron depending on the
allotropic modifications, and the activation energy of allotropic modifications of boron and boron suboxide, which
allowed the development of new formulations of fuel compositions for power plants; the first time the dependence
of the level of complexity of the structures of the fuel systems of mechanization level and the algorithm of
structural and parametric optimization of the fuel system, which expanded the functionality of the fuel systems of
boron-containing fuels. Results of studies introduced into practice and used in the development of engines for
special purposes at the Institute of Mechanical Engineering of the NAS of Ukraine, as well as in the educational
process in the preparation of students on a specialty HNADU - Internal combustion engines. Engine building.
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