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2. Complex operational parametrical diagnostics of the working process of transport diesel engines

Pedepar:

1. Inceprarist npucBsYeHa AOCHIIKEHHIO i po3po0Lii METOIiB TapaMeTPUYHOI AiarHOCTUKU POOOYOro MPOLEeCy
TPaHCIIOPTHUX AU3€J1iB, eKCILTyaTallisl SIKUX [10B'SA3aHa 3 YaCTUMU 3MiHaMU HaBaHTaKE€HHSI i TPUBAJIO0 POGOTOIO Ha
4aCTKOBUX pexkumax. Taki pexxumu eKcruryaTanii Ipu3BOIsTh 40 iHTEHCUBHOTO 3HOCY LMJIIHAPONOPIIHEBOI TPyIy,
[IaJIMBHOI arapaTypy BUCOKOT'O THCKY i MeXaHi3My ra3oposIofisly pa3oM 3 CUCTEMOIO TypooHannysy. EdbexkTuBHa
eKCIUlyaTallist IBUryHa 6a3yeThbCsl Ha IIOCTIMHOMY KOHTPOJIi OCHOBHUX, Hal6i/Ib1I 3HaUyLIMX [IapamMeTpiB po6o4oro
npolecy. MaremaTU4He MOJEJIIOBaHHS po604Oro IpolLecy TPAaHCIOPTHUX Nu3eliB B cepenopuili AVL BOOST
IIO3BOJIUJIO 3pOOUTH Bepu(iKallilo METOIIB JialrTHOCTUYHOTO KOHTPOJIIO, 1110 3aCTOCOBYIOTHCS B €KCILIyaTalii. ¥ AVL
BOOST Bukopucrana mogudikoBana mogiesb 3akony rnpodecopa Cemenona B.C. - nBodasHa Mmopeb
TeTJIOBUiNIEHHS], SIKa J03BOJIMIA CIIPOCTUTH aHaJli3 iHIUKAaTOPHUX MTOKA3HUKIB IIPU 36€peskeHHi BUCOKOI SIKOCTI
MOJIEJIIOBAaHHS Ha YACTKOBUX HAaBAaHTAXXyBaJIbHUX PeXXUMax. MakCcMMasbHa BiIHOCHA [TOXMUOKA IPYU MOJEJII0BAHHI
TPaHCIIOPTHUX AM3€eJIiB Ha peskxumax 25%, 50%, 100% i 110% He nepesuiyBana 3%. [71s1 BUpilIeHHs 3aBIaHHS

CUHXPOHi3a1lii po3po6ieHnii i 3aCTOCOBaHNI KOMOIHOBAaHMM aHATIITUMHUN METO[, CUHXPOHI3aIlii JaHux



MOHITOPUHTY NapaMeTpiB po6040ro NpoLecy TPAHCIIOPTHUX AU3€JIB, SIKUil 00'eIHy€e NIepeBaru MeToly aHaslidy
IepIuoi MoxigHoi KprBOi TUCKY B LMJIIHIPI | MOZle/1I0BaHHS KPMBOI CTHCHEHHSI-PO3LIKUPEHHS 33 JOIIOMOro0 QyHKII
Anbesi. B yMoBax peocraTHUX BUIIPOOYBaHb i CKOPOUEHOTO Yacy Nepe- i micasIpeMOHTHOI IiarHOCTUKY JU3€eJIiB
HOBUU MeTOoZ, 03B0JIMB Ha 50-80% 3MeHIMTH NOXUOKMA CUHXPOHI3allii i MoAanbsuoro po3paxyHKy iHIMKaTOPHUX
napameTpiB po6ouyoro npouecy. OTpumaB [OAANBIINN PO3BUTOK METOJ, KOHTPOJIIO pO6GOYOTrO IIPoLecy
TPaHCIIOPTHOTO JBUIYHA, IO BKJIIOYA€ BiOpOaKyCTUYHUI KOHTPOJIb NI0/1ayi [1anvBa i ra30po3noiny 3a paxyHoK
KOHTPOJIIO (pa3. YIOCKOHAJIEHO METO/, aHali3y CIIeKTpa BiOpOaKyCTMYHUX CUTHAJIIB KOMIIpecopa
ra3oTypO6OHarHiTaua, B 3B's13Ky 3 UMM CTajla MOKJIMBOIO Bi6pOliarHOCTHKA ra3oTypboHarsitaya. Po3pobieni metonu
KOMILJIEKCHOI [TapaMeTPUYHOI [IiarHOCTUKYU MOXYTh OYTH LIMPOKO BIIPOBAIKEHI B IIPAKTUKY eKCIUIyaTallii
TPaHCIOPTHUX JU3eliB. KOMIIEKCHUY MifXif, M0 MOJIArae B AiarHOCTULL TEXHIYHOrO CTaHy UWJIiHIPOIIOPIIHEBOI
rpymny, NaJUBHOI anlapaTypy BUCOKOTO TUCKY, MEXaHi3My ra3opo3mnoisy i ra3oTypOOHarHiTaya, B NOEQHAHHI 3
OIEePATHBHICTIO OTPUMAHHS [iarHOCTUYHOI iHdopMallii, 3HauHO nifBuILye ePEeKTUBHICTD i IKiCTb pEMOHTHUX POOIT.
3acTocyBaHHs po3po06JIeHUX METO/IiB CIIpHSE 3arajlbHOMY 3HIKEHHIO eKCIUTyaTaliiHuX BUTpaT Ha 25-30%

IIPOTATOM BCHOT'O JKUTTEBOI'O UMKIIY TPAHCIIOPTHUX ,HI/IBCJIiB.

2. The thesis is devoted to the research and development of methods for parametric diagnostics of the working
process of transport diesel engines, the operation of which is associated with frequent changes in load and
prolonged operation in shared modes. The unevenness of capacity caused by operational defects in fuel equipment
leads to overloading of individual cylinders and increased vibration of the engine. Effective operation of the engine
is based on constant monitoring of the main, most significant parameters of the working process. Mathematical
modeling of the working process of transport diesel engines in the AVL BOOST environment made it possible to
verify the diagnostic control methods used in operation. In AVL BOOST the modified model of the law of professor
Semenov VS is used. - a two-phase model of heat release, which made it possible to simplify the analysis of
indicator indicators while maintaining high quality of modeling on shared load regimes. The maximum relative
error in modeling of transport diesels at the modes 25%, 50%, 100% and 110% not exceeded 3%, To solve the
synchronization problem, a combined analytical method for synchronizing the monitoring data of the working
parameters of the transport diesels was developed and applied, which combines the advantages of the method of
analyzing the first derivative of the pressure curve in the cylinder and the simulation of the compression-
expansion curve using the function of Anyesi. In the conditions of reduced time of pre- and post-repair
diagnostics of diesel engines, the new method allowed reducing errors of synchronization and subsequent
calculation of the indicator parameters of the working process by 50-80%. The combination of the two methods
solved this problem by reducing the number of erroneous calculations in the diagnosis. The developed methods of
complex parametric diagnostics can be widely introduced into the practice of operating transport diesels. The
application of the developed methods contributes to a general reduction in operating costs by 25-30% during the
whole life cycle of transport diesel engines.
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