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1. HaykoBi OCHOBU PO3B’sI3aHHSI CIIPSDKEHUX 33/1a4 TEPMOTra3oMHaMIKU [IPY MOJIEJII0BaHHI TOMOT'€HHOTO IIPOLeCy

IV3€JIbHOTO JBUTYHA

2. The scientific basics of solving conjugate thermal gas dynamics problems when modelling a homogeneous
process in a diesel engine

Pedepar:

1. Inceprauist Ha 3000YTTSI HAYKOBOT'O CTYII€HS JOKTOpa TEXHIYHUX HayK 3a creui-anabHicTio 05.05.03 - “IIBuryHu ta
€eHepreTyyHi ycTaHoBKU (14 - esleKTpuYHa iHXeHepis). — XapKiBCbKUI HalliOHAJIbHUN aBTOMOOLIbHO-JOPOKHIN
yHiBepcuTeT MiHicTepcTBa oCcBiTH 1 Hayku YKpainu, Xapkis, 2020. [lucepTaliio NpucBIY€HO BUPILlIEHHIO TPO6IeMU
i BUIIEHHS [IAJTMBHO-€KOHOMIYHUX, €KOJIOTIYHUX T4 PECYPCHUX NTOKA3HUKIB IN3€JIbHUX JBUTYHIB IIJIIXOM
PO3B’s13aHHS CIIPSPKEHUX 337,24 TEPMOTa3oiHaMiKy 3 BUKOPUCTAaHHSIM Cy4acHOro CIIoco0y oprasizalii po6o4oro
LIMKJIy — TOMOT€HHOTO CyMilIOyTBOpEHHSI Ta 3ropsiHHs — Homogeneous Charge Compression Ignition (HCCI). ¥V
IOCJIiIPKEHHI 3alIPOIIOHOBAHO KOMIIJIEKC MAaTEMATUYHUX MOJIeJIei 1J1 PO3B'sI3aHHS CIPSDKEHUX 327134
TepMorasoiuHamiky y kamepi sropsiHHs (K3) mpu MoJiesioBaHHi TeNJIOHANPY>KEHOTro cTany jetasneil K3 3
ypaxyBaHHAM JAVHAMIKU IIPOLECIB y UMAIIHIPI AU3E€IbHOIO ABUTYHA. Y LOCIIIPKEHHI IIPOBEIEHO aHaJi3 Pe3yJIbTaTiB
4UCeJIbHOTO MOJIeTIOBaHHS po6ounx npotueciB nusenpHux Ta HCCI npuryHiB (2410,5 /12 ta 16UH26 /27).
Po3p06s1€HO METOZ0JIOTII0 YMCENBHOTO MOZEMOBaHHs poboyoro uukiay HCCI gBUryHa 3 ypaxyBaHHSIM JIOKQJIbHOTO
po3Ioziny nanvpa i NOBITPs 10 LMIIHAPY ¥ 0COOJIMBOCTI NpOLeCy 3anajeHHs FOMOr€HHOI NaJIMBOIIOBITPSIHO]
CyMillli Ta BIUIUBY TEPMOMEXaHiuHOi fedopmalii fetaneir K3 Ha nmpouecy, o IpoTikaloTh B LIMJIiHIPaX AJIs
nusesibHUX ABUTyHIB 2410,5 /12 Ta 16UH26 /27. BuB4eHo BIMB ocobnuBocTeil pobodoro uukiny HCCI nBuryHa Ha
piBeHb TeIJIOHANPY>KeHOoro cTany jetasneil K3. Ha ocHOBI oTpuMaHux pe3ysbTaTiB 6y po3po6sieHi HayKOBO-
[IpaKTHUYHi peKoMeHAallii o MOJINIIEeHHI0 YMOB pOOOTH TEIJIOHANPY>KeHUX AeTanell K3 nu3esbHUX IBUTYHIB
2410,5/12 Ta 164UH26 /27. Kito4oBi cioa: nusenpHuii geuryd, HCCI gBuryH, cupsbkeHa 3ajada
TEpPMOra3oAyHaMiKy, Tersonepenada B JIB3, rosoBka uiHAPa, IOPIIEeHb, €KOJIOTIUHI IOKAa3HUKY,

TEIJIOHAIPY>KEHUI CTaH.

2. Thesis for a Doctor Degree of Technical Science, specialty 05.05.03. - “Engine and power plants” (14 - Electrical
Engineering). - Kharkiv National Automobile and Highway University of the Ministry of Education and Science of
Ukraine, Kharkiv, 2020. The dissertation deals with solving the problem of improving the fuel-and-economic,
ecological and service life indicators of diesel engines by solving conjugate thermal gas dynamics problems with
application of the advanced methodology of organising the operating cycle - Homogeneous Charge Compression
Ignition (HCCI). During research, a complex of mathematical models was defined for solving conjugate thermal gas
dynamics problems in the combustion chamber (CC) when simulating the thermally stressed state of CC parts with
account of the process dynamics in the diesel engine cylinder. During research, the results of numerical modelling
of motoring processes in diesel and HCCI engines (2F10,5/12 Ta 16FS26 /27) were analysed. A method was
developed for numerically modelling the following: the operating cycle of an HCCI engine with account of local
fuel and air distribution in the cylinder; the specific features of ignition of the homogeneous air-fuel mix and the
impact of thermomechanical deformation of CC parts on inner cylinder processes in diesel engines 2F10,5/12 and
16FS26 /27. The impact of the specific features of the operating cycle of an HCCI engine on the level of the
thermally stressed state of CC parts in diesel engines was investigated. The results obtained were used to work out
research-based practical recommendations for improving the operating conditions of thermally stressed CC parts
in diesel engines 2F10,5/12 and 16FS26 /27. Key words: diesel engine, HCCI engine, associated problem of
thermodynamics, heat transfer in ICE, head of cylinder, piston, ecological state, heat stressed state.
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