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1. HaYKOBi OCHOBU pOSB’HSaHHH CIIpSPKEHUX 3a71a4 TepMOI‘aSO,I[I/IHaMiKI/I npu MO,ILCIIIOBaHHi TOMOT€HHOTI'O IIpo1ecy

IVM3eJIbHOTO IBUTYHA

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

Pedepar:

1. Incepranis Ha 30OOYTTSI HAYKOBOTO CTYIIEHS AOKTOpa TEXHIYHUX HAyK 3a creui-anabHicTio 05.05.03 - “IIBuryHu ta
eHepreTyyHi ycTaHoBKU (14 - esleKTpuiHa iHXeHepis). — XapKiBCbKUI HallilOHaJIbHUI aBTOMOOIIbHO-JOPOKHIN
yHiBepcuTeT MinicTepcTBa OCBiTH i Hayku YKpainuy, Xapkis, 2020. Jlucepraliiio NpUCBsIY€HO BUPILIEHHIO IPObIeMU
MigBUIIEHHS NaJTMBHO-€KOHOMIYHUX, €KOJIOTIYHUX Ta PECYPCHUX NTOKa3HUKIB I13€JIbHUX JBUTYHIB IIJIIXOM
PO3B'SI3aHHS CIPSDKEHUX 33/1a4 TEPMOTra30iMHAMIK/ 3 BUKOPUCTAHHSAM Cy4aCHOTO CIIoco0y opraHisatlii po6o4oro
LIMKJIy — TOMOI'€HHOTO CyMilIOyTBOpeHHS Ta 3ropsiHHs — Homogeneous Charge Compression Ignition (HCCI). ¥V
IOCJIiIKEeHHI 3alIpOIIOHOBAHO KOMIIJIEKC MAaTEMAaTUYHUX MOJIEJIEN 1711 PO3Bs13aHHS CIIPSIKEHUX 3a7a4
TE€pPMOra3oiMHaMiKu y Kamepi 3ropsiHH (K3) npu Mozie1l0BaHHi TENIOHANpPYKEHOTro cTaHy fgeTtaneit K3 3
ypaxyBaHHSAM JAMHAMIKU IPOLECIB y HMIIHAPI AU3EIbHOIO ABUTYHA. Y JOCIIIPKEHHI IPOBEIEHO aHAaIi3 Pe3yJIbTaTiB
41CeJIbHOTO MOJIesI0OBaHHS pobounx npouecis gusenpsHux Ta HCCI apurysis (2410,5/12 Ta 16UH26 /27).
P03p0671€HO METOIOJIOTIIO YMCENbHOIO MOAEI0BaHHs poboudoro uyukiay HCCI nBuryHa 3 ypaxyBaHHSIM JIOKaJIbHOTO
pO3IIoziny nanvBa i HOBITPS M0 LUJIIHAPY ¥ 0COOJIMBOCTI IPOLeCy 3anajJeHHs FTOMOT€HHO] aJIMBONIOBITPSHO]
CyMillli Ta BIIUBY TepMOMeEXaHiuHOi fedopmalii netaneit K3 Ha npouecy, 10 IpOTiKaloTh B LMJIiHIPaX AJIs
nusesibHUX ABUryHis 2410,5 /12 Ta 16UH26 /27. BuByeHo BIIUB ocobiuBocTeit pobodoro uukny HCCI nBuryHa Ha
piBeHb TeIJIOHAIPY>KeHOro cTany fetasneil K3. Ha ocHOBI oTpuMaHux pe3ysbTaTiB 6y po3po6sieHi HayKOBO-
[IPaKTHUYHI peKoMeHAalii 110 MOJNIIeHHI0 YMOB poOOTH TeIJIOHANIPY>KeHUX AeTaneil K3 nu3enbHUX IBUTYHIB
2410,5/12 Ta 164UH26 /27. Kito4osi cioBa: nu3enpHuil gsuryd, HCCI gBuryH, cpsbkeHa 3ajada
T€pPMOra3o[HaMiKH, Teronepesayda B J1B3, rosnoska quiliHApa, MOPIIEHb, €KOJIOTIYHI IOKAa3HUKY,

TEIJIOHAIIPYKEHUM 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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