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2. Methods for system design-analytical and bench diagnosis of automobiles

Pedepar:

1. 1. O6'eKTOM JOCIIiIKEHHS € [IPOLEeC AiarHOCTYBAaHHS aBTOMOOIZIbBHOTO JU3€EJIs 3 aKyMYyJISITOPHOK CUCTEMOIO
najauBoNoAavi. MeTow AucepTauiiHOro JOCiI)KEHHS € pO3p006Ka METOy IPUCKOPEHOTO [iarHOCTYBAaHHS
aBTOMOOINIbHUX AM3€JIiB 3 aKyMyJISITOPHUMU CUCTEMaMU NaJIMBOIOAYi. Y po6oTi 6y BUKOPUCTaHI HACTYIIHI
METOJIY AOCJiIPKEHHS : MaTeMaTuuHe, QisuyHe Ta imMiTalilfiHe MOJeJII0BaHHSI 3aCTOCOBaHi Ipy OOIPYHTYBaHHI
METOJly IPMCKOPEHOrO AiarHOCTYBaHHS OU3€JIiB 3 aKyMYJSITOPHMMU CUCTEMaMU NaJIMBONOonavi. MeTton,
MarepiasbHOro 6aJaHCy NajIMBa 3aCTOCOBAHNUI ITPU OOIPYHTYBaHHI i BUOOPi NapaMeTpis, ski € iHdpopmauifiHO©
6a3010 7151 AiarHOCTyBaHHS. MeTou CTeH0OBUX BUIIPOOYBaHb 3aCTOCOBaHI IIPU MOJIE/II0OBaHHI HECIIPaBHOCTEN B
aKyMYJISITOPHiN cucTteMi nanusonogadi. Lingposi meTonu peectpauii Ta 06po6KU pe3ysbTaTiB 3aCTOCOBaHI IPU
eKCIIepPMMEHTAJIbHUX OCTIiIKeHHIX. PO3pobiieHe erHe KOMII'IOTEPHO-iHTerpoBaHe iHdopMalliliHe cepenoBule,
IIO CKJIafly SIKOTO BXOJSTh: MaTeMaTHU4Ha MoJesib, MoyJi 360py nanux LCard L783 a6o UsbOscilloscope2, naker



npukIagHuX nporpam PowerGraph, cucremunii ckanep KTS520, ctpykTypoBaHa 6a3a ganux ESI-tronic.
[TpakTuyHe 3HaUYEHHSI OJlep>KaHUX Pe3yJbTaTiB MOJISITA€ Y HACTYITHOMY - po3po6JieHa MaTeMaTHYHa MOJeJlb
II03BOJIsIE PO3PAaXyBaTU HOPMATUBHI 3HAYEHHS TUCKY [Ta/IMBa Ta BUSHAYUTH TUCK [TaJIUBA IIPY imiTanii 3MiHK
TEXHIYHOT'O CTaHy €JIEMEHTIB CUCTeMU. PO3p06s1€HO KOMII'IOTEPHO-IHTErPOBAHUI IHCTPYMEHTAPill, Ha OCHOBI
KOMIT'I0TEepa, pOo3p0o06JIeHOi MaTeMaTUYHOI MOJIeli, Ta IPOrpaMHO-anapaTHUX 3aC006iB, 0 CTBOPIOIOTh €AMHE
indopmatiitne cepenoBullie. Pe3ysbTaTy JOCIIIPKEHHS, 1110 OTPUMAaHi MIJIIXOM PO3PaxyHKiB, Qi3M4HOr0
MOJI€JIIOBaHHSI NIPOLECIB B TFiIPOaKyMyJIsITOPi HA CTEHTi Ta MOTOPHUX BUNIPOOYBaHb IM3€J1iB HA aBTOMOOITIIX,
CKJIaJIalOTh CTPYKTYPOBaHy 6a3y NaHuX. TeopeTH4He Ta IPakKTUYHE 3HaYeHHs POOOTH 0JIAra€ y HACTyIHUX
IIOJIOKEHHSIX ~- BUBeneHa popmyJia siKa Bimobpaskae 3aylesKHICTh 3MiHU TSTOBOTO 3yCUIIIISL HA KOJIECax aBTOMOOLIS
Bif] 3MiHi TEXHIYHOTO CTaHY €JIEMEHTIB NAJIMBHOI arlapaTypy OU3esis; OTPUMAaHUI Pe3yJIbTaT, SKUM CBIIYUTD IIPO TE,
110 IPY HAaIBHOCTi HECIIPABHOCTEN YIOBIJIIBHIOETLCSI TEMII 3pOCTaHHS TUCKY B ACII Ta 3MiHIOETBCS PeaKLis CUCTEMU
KepyBaHHS CKBaKHiCTIO. HaykoBa HOBM3HA pOOOTH - BIEpILEe TArOBE 3yCUJLJIS Ha KOJIECi aBTOMOOITIS BUPAXKEHO
4yepes rifgpabiliyHi NapameTpy NaJIMBHOI anlapaTypy aKyMyJISITOPHOTO TUITY. Brieplie BCTaHOBJIEHA 3aJIEXKHICTh
OKPEMUX JiISTHOK CUTHaJIy IITATHOTO JAaTYMKa TUCKY Ta CKBRXXHOCTI KEPYIOYOro iMITyJIbCy HA PETyJISITOPi TUCKY
IajiMBa Bifl TEXHIYHOTO CTaHy €JIeMEHTIB [MaJIMBHOI anlapaTypu. Pe3ynbrat po60TU BIIPOBAIPKEH] y KA3€HHOMY
nianpuemMcTBi "XapKiBcbke KOHCTPYKTOPChKE OI0pO 3 IBUTYHOOYIyBaHHS", y HaBYajipHOMY npoueci XHAY npu
IiAroToBLi CTYAEHTIB 3a ¢paxom 7.0922058 "ABTOMOOII Ta aBTOMOOi/IbHE FOCIIOJAPCTBO", pO3pOOIEHUI METO, Ta
o6s1afHaHHS 1J1s1 IPUCKOPEHOTO [IiarTHOCTYBaHHS aBTOMOOIJIBHUX JU3€JIiB BIIPOBAIPKEHI i BAKOPUCTOBYIOTbCS Ha
CTO "Iuzenncepsic" ("Taic" JITI) m. XapkiB.

2. The object of investigation is the process of diagnosing of the automobile diesel engine with common rail. The
aim of the thesis investigation is the development of an urgent method of common rail automobile engines
diagnosing. The following methods of investigation have been applied in the given work: mathematical, physical
and simulation modeling, applied at urgent diagnosing method grounding of automobile diesel engines with
common rail. The method of material balance of fuel is used at grounding and choice of parameters that serve as
an information basis for diagnosing. The methods of stand tests are used at failures modeling in the common rail.
The digital methods of output logging and processing are applied at experimental investigations. There has been
developed a common computer-integrated informational environment that includes the following items: a
mathematical model, L Card L 783 or UsbOScilloscope 2 data collection modules, a Powergraph applied programs
package, KTS 520 system scanner, Esitronic structured database. The practical value of the results obtained
consists in the following - the mathematical model developed allows calculating the normative values of fuel
pressure and determine the fuel pressure at simulation of system's elements' technical condition change. There
has been developed a computer-integrated toolbox, on computer basis, of the mathematical model developed, and
soft hardware that create a common information environment. The results of the investigation obtained by means
of calculations, physical modeling of processes in the hydro accumulator on the stand and diesel engines testing
on vehicles compose a structured database. The theoretical and practical value of the given work consists in the
following-there has been obtained a formula representing the dependence of tractive effort on vehicle's wheels
from diesel engine common rail elements' technical condition; there has been obtained a result that reveals the
fact that at failures occurrence the rate of pressure increase in the common rail system grows slower and the
reaction of the control system in the form of pulse ratio changes. The scientific novelty of the given work consists
in the following fact-the tractive effort on vehicle's wheels for the first time is expressed by means of common rail
hydraulic parameters. the dependence of particular signal sections of the standard pressure meter and actuating
pulse duty factor on the fuel pressure adjuster from the technical condition of the common rail elements is
determined for the first time.The results obtained are implemented at the state-run enterprise "Kharkiv
Propulsion Engineering Design Office" as well as in the studying process of KhNAHU at students training on
specialty 7.0922058 "Automobiles and Automotive Fleet", the method and the equipment developed for urgent
diagnosing of automobile diesel engines are implemented and applied at "Dizelservis" service station (" Tais " LTD)
Kharkiv.
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