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2. Determination of the main diagnostic parameters of the working process of transport diesel engines in
operation

Pedepar:

1. Incepralist npucBsYeHa akTyaabHill Ipo6yemMi po3poOKU HayKOBUX METO/IiB BU3HAUE€HHSI OCHOBHUX, Hai61/1b11
3HAUYLIMX [J14 [IiaTHOCTUKY TEXHIYHOTO CTaHy [apaMeTpiB pob0ouoro Npouecy TPaHCIOPTHUX AU3EJliB B
ekcrutyaTanii. [IpoBeeHui aHasi3 1okasas, 1o iCHYI0Yi MeTOOu OTPE6YIOTh TOONPALIOBAHHS i BIOCKOHAJIEHHS.
JI7151 BUBHAUEHHSI OCHOBHUX [1apaMeTpPiB po60Y0ro Mpolecy BUKOPUCTOBYETHCS TiJIbKY aHajli3 BU3HAUEHUX IIif Jyac
eKcIulyaTalii inAuKaTOpHUX Jiarpam i BibpogiarpaM najauBHOI arlapaTypy BUCOKOro TUCKY. Po3pobsieHo metog,
PO3paxyHKy a3y [MoYaTKy 3rOPSHHS B UUJIHIPi TPAHCIIOPTHOTO JY3eis UJISIXOM YTOYHEHHS PO3PaxyHKY
MaKCHMyMY [pyroi IOXiIHOI iHIUKAaTOPHOI fgiarpaMu. AHaJi3 OTPUMAHUX MIJIIXOM YMCEJIbHOTO nudepeHIiloBaHHS
nepiloi i Apyroi NoxinHUX Jiarpam THUCKY rasiB y po604oMy LUJIHAPI CTaB MOXKJIMBU ITiCJIs1 3aCTOCYBaHHS (PinbTpa
Butterworth Ha 6a3i guckpeTtHoro nepersopeHHs Oyp'e. Po3pobseHo METO[, BU3HAUEHHS 3aTPUMKU CaMO3aiMaHHS
najauBa B po60YOMY LMJIIHAPI, 1[0 BUKOPUCTOBYE (pa3y 0YATKy 3rOPSIHHS B LMJIHAPI i (ady nepegHboro GppoHTy

Bibpopiarpamu GOPCYHKH, BUBHAUEHY 32 MAaKCUMyMOM ii nnepioi noxigHoi. Bukopucrano pisHOpiznHi Aiarpamu —



inpukaTopHa i Bibpogiarpama. ®aza migitomy rojky BU3Ha4eHa [0 MaKCUMyMYy I1epLIoi OXiHOI BiANOBiAHOTrO
dpoHTy Bibpomiarpamu. MeTon Jae BinHOCHY [1OXMOKY Y BU3HAY€HHI 3aTPUMKU 3aliMaHHs He 6inbiie 3%.
YII0CKOHa/IEHO METOJ, pO3paxyHKy 4aCTOTH OO€PTaHHs KOJIiHYACTOro Bajly UIJISXOM BU3HAY€HHS Ilepiofly po604oro
LIMKJIy MDK LIEHTpaMHU iHTepBasliB (a3 3aKpUTTs BITyCKHUX KJIANaHiB i (pa3y ovaTKy 3ropsHHs. MeToy, 103BoJIse 3
BiZIHOCHOIO MOXMOKOI0 MeHIIe 1% BU3HAYaTH YaCTOTy OOEPTAHHS Ha KOXKHOMY LIMKJI ABUTYHA i 3[iICHIOBATH OLIiHKY
LIMKJIOBOI HEPiBHOMIPHOCTi 06€epTaHHs KOJIiHYaCTOro Bajly. YJOCKOHAJIEHO PO3PaxyHOK CEPEHbOTO iHIMKAaTOPHOTO
THCKY LJISIXOM BU3HA4Y€HHS I1JIOLL, €JIEMEHTAPHUX [iISTHOK iHAMKATOPHOI Aiarpamu [jis pO3paxyHKy CEpPeJHiX TUCKIB
Ha HUX. MeTog po3paxyHKy iHAUMKATOPHOI IOTYKHOCTi 6a3yeThCsl HA BUKOPUCTAHHI MOIM(PIKOBAaHMX PO3PAXYHKIB
CcepenHbOro iHAMKATOPHOIO TUCKY i YaCTOTU 0O6epTaHHs KoJliHYacToro Basy. CymapHa BifHOCHA ITOXMOKa
BM3HAYEHHSI iHAUKATOPHOI IOTYKHOCTI He nepeBullye 2,5%, 110 poOUTh MOXKJIMBUM INOJAJIbIIMI aHaJIi3 BUTPATU
[ajIMBa AU3eJIeM, SIK 3aCOO00M TPAHCIOPTY, i MiJiBUILye NOCTOBIPHICTS i SIKICTb iarHOCTUYHUX BUCHOBKIB.
Po3po6ieHi MeToau BIIPOBAIpKeHi B TporpamMmHe 3a6e3re4eHHs] CCTEMU MOHITOPUHIY MOPChKUX nu3esiiB DEPAS
D4.0H, sixa m1poKo BUKOPUCTOBYETHCS B IIPAKTULII €KCILTyaTallii MOPCBKUX CYZI€H Pi3HOTO THUILY, B CUCTEMI
«YKp3asi3Huli» Ta Ha 6eperoBuX AU3eJbHUX €JIEKTPOCTAHIIiSIX. BUpilIeHHs LIbOro akTyajbHOTO HAyKOBO-

[IPAaKTUYHOTO 3aBJAHHS MiJBUIIYE SIKiCTh €KCILIyaTallii i €(peKTUBHICTb PEMOHTY TPAHCIIOPTHUX IU3EJIIB.

2. The thesis is devoted to the actual problem of developing scientific methods for determining the main, most
significant for diagnosing the technical state of the parameters of the working process of transport diesel engines
in operation. The analysis showed that the existing methods need to be refined and improved. To determine the
main parameters of the workflow, only analysis of indicator diagrams and vibration diagrams of high-pressure fuel
equipment determined during operation is used. A method has been developed for calculating the phase of the
onset of combustion in the cylinder of a transport diesel engine by refining the calculation of the maximum of the
second derivative of the indicator diagram. An analysis obtained by numerically differentiating the first and second
derivatives of the gas pressure diagrams in the working cylinder became possible after applying the Butterworth
filter based on the discrete Fourier transform. A method has been developed for determining the delay of self-
ignition of fuel in the working cylinder, using the phase of the onset of combustion in the cylinder and the phase of
the leading edge of the nozzle vibrodiagram determined by the maximum of its first derivative. Heterogeneous
diagrams were used - indicator and vibrodiagram. The needle lifting phase is determined by the maximum of the
first derivative of the corresponding front of the vibrodiagram. The method gives a relative error in determining
the ignition delay of not more than 3%. The method for calculating the speed of the crankshaft by determining the
period of the working cycle between the midpoints of the intervals of the closing phase of the intake valves and the
phase of the start of combustion is improved. The method allows with a relative error of less than 1% to determine
the frequency of rotation on each engine cycle and to evaluate the cyclic unevenness of rotation of the crankshaft.
The calculation of the average indicator pressure has been improved by determining the areas of elementary
sections of the indicator diagram for calculating the average pressure on them. The indicator power calculation
method is based on the use of modified calculations of the average indicator pressure and crankshaft speed. The
total relative error in determining the indicator power does not exceed 2.5%, which makes it possible to further
analyze the fuel consumption of a diesel engine as a means of transport, and increases the reliability and quality of
diagnostic conclusions. The developed methods are implemented in the software for the monitoring of marine
diesel engines DEPAS D4.0H, which is widely used in the practice of operating marine vessels of various types, in
the «Ukrzaliznytsia» and in stationary diesel power plants. The solution of this scientific and practical problem
improves the quality of operation and the efficiency of repair of transport diesel engines.
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