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This article provides relevant information regarding the analysis of the effect of crankcase gas
bypass from the crankcase ventilation system into the intake manifold of a highly boosted compres-
sion-ignition engine with turbocharging. The information on the breakthrough of crankcase gases
into the crankcase through a cylinder-piston group is provided. The data on the types of execution
of crankcase ventilation systems, their features and environmental impact are presented. State
standards and international standards for the development and requirements for closed and open
crankcase ventilation systems are shown. The article reveals the need to evaluate the engine work-
flow when developing a closed crankcase ventilation system. The development and verification of a
mathematical model of the engine workflow with a closed ventilation system was carried out. The
reliability of the mathematical model is confirmed by a maximum deviation of up to 1% from the
results of full-scale engine tests, in terms of specific fuel consumption, maximum combustion pres-
sure and crankcase gas consumption. A description of the methodology of the design study and the
elements of the design of thermodynamic model of the engine with a closed and open crankcase
ventilation system is described. An analysis of the design study and comparison of two versions of
the engine ventilation system is made. The influence of an open and closed ventilation system on
the effective engine performance in terms of specific fuel consumption and maximum combustion
pressure is presented. There is evidence that confirms that the supply of crankcase gases to the in-
take manifold impairs the fuel economy of the engine, especially at low operating modes, and the
difference can go up to 1 g/kWh.

Keywords: vehicle engine, crankcase ventilation system, thermodynamic model, effec-
tive performance, fuel economy.
DOI: 10.31992/0321-4443-2020-3-10-18
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Advantages of locating the converter before the turbine of the boost unit
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B cratbe paccmarpuBarOTCS MPUHIUIB paOOTHl KATAIUTUYECKOW CHCTEMBbI HEUTpanu3allui,
PACIOJIOKEHHON B BBITYCKHOM TpPaKTe N0 TYpOWHBI arperara HaJayBa IU3ENsl WU Ta30BOTO
aBurarens. BakHBIMM NpPEUMYIIECTBAMHU TAaKOW CHUCTEMBI SIBISIOTCS BbICOKas 3((EeKTUBHOCTH
CHUKEHHUSI BBHIOPOCOB BPEAHBIX BEHIECTB B IIMPOKOM JHAIa30HE HArpy30K M BO3MOXXHOCTb
UCIIONIb30BAaHUsl  TEIUIOBOW  JHEPrHMHM  KAaTaJUTHUECKUX  peakuuid B pabodyeMm  IUKIE
KOMOWHHUpPOBAHHOTO aBuraTens. biaromaps moBbieHU0 d()DPEKTUBHOCTH HEUTpPATU3AMNKN TaKKeE
MOSIBJISIETCS.  BO3MOXKHOCTh TPUMEHEHHUsS KaTaJUTUYECKUX pPEaKTOPOB C MEHBIIUM O00bBEMOM
aktuBHOM 30HBI. B AO «HIIO «TypOoTexHuka» HadaThl pabOTHI MO DKCIEPUMEHTATHLHOMY
WCCIIETOBAaHUIO HOBOHM CXEMBI PAaCIOJIOKEHHUs CHCTeMbl HelTpanu3aiuu. BeimomHeHue paboThI
MpECIIeNyeT IeNb ONPEACICHUs] BO3MOKHOCTH PEryJIUPOBAHUS MOIIMHOCTA TYPOWHBI C TIOMOIIBIO
TEIJIOBOTO TIOTOKA CHCTEMbI HeUTpanu3anuu. [ moinydeHus HeoOX0IUMOTO TeIIoBOro 3¢ dexra
MPEAJIOKEHO HMCIOJIb30BAaHUE TOJAYM  JIOTIOJTHUTEIBHOTO (BTOPUYHOTO) TOIUIMBA HA BXOJ
KaTaJTUTHYeCKOro Helrpanuszaropa. OKUCIeHHEe BTOPUYHOIO TOILIMBA OOECIIEUMBACTCS HATHMYUEM
CcBOOOJIHOTO KHCJOpOJa B OTpabOTaBUIMX ra3ax JBHUraTeled IMpH CropaHUU OEIHBIX CMECEH.
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JIONOJTHUTENBHOE PETYIUPOBAHIE MOITHOCTH TYPOMHBI PU3BAHO YCTPAHUTH U3BECTHBIE MTPOOIIEMBI
OJHOCTYNEHYaTOro  ra3oTypOMHHOTO  HaAdyBa-  HEJOCTaTOK  paclojaraéMoil  »Hepruu
0TpalbOTaBIIMX T'a30B B 00JACTH HU3KHUX YaCTOT BPALICHUS U 3a/IEPKKY PEaKIUU Ha MepPexXOoTHbIe
pexxuMbl. B cTarbe npHBENEHBl pPE3ybTaThl JKCIEPUMEHTAIBHOIO MCCIENOBAaHUSA IPOTOTHIA
HEWTpaIU3aTopa B COCTaBE ABUIaTellsi HA MOTOPHOM CTEHJE. BbpUIO MOIyY4eHO MOATBEPKIACHUE
BO3MOYKHOCTH  JIOTIOJIHUTENILHOIO  YIpaBJIeHHUs TypOuHOH. B  pe3ymbraTte mnpoBeAeHHBIX
UCCIICIOBAaHU W HCHBITAHUH OmpenesneHbl OCOOCHHOCTH HOBOW KOHCTPYKIUH CHCTEMBI
HelTpann3anuy, npeaycMaTrpuBaromeil oObeinHEeHHe HeWTpaau3aTopa ¢ TypOOKOMIIPECCOPOM B
enuHOM Mopyne. IIpenoxkeHo pa3MEeCTHTh COTOBBIM TOPOHIANBHBIA KATATUTUYCCKHI OJIOK B
IIOJIOCTH TI€pe]l YIUTKON TypOUHBI.

Kniouesvie cnosa: oxcuowr azoma, Hellmpaiuzayus ompadbomasuiux 2azos, Heumpaiu-
3amop, Kamaiuzamop nepeo mypouHo

The article discusses the principles of operation of the catalytic neutralization system located in
the exhaust path to the turbine of the diesel boost unit or gas engine. The important advantages of
such a system are the high efficiency of reducing emissions of harmful substances in a wide range
of loads and the possibility of using thermal energy of catalytic reactions in the operating cycle of a
hybrid engine. Due to the increased neutralization efficiency, it is also possible to use catalytic reac-
tors with a smaller core volume. The work on an experimental study of a new arrangement of the
neutralization system was started in JSC “Scientific and Production Alliance “Turbotehnika”. The
work is aimed at determining the possibility of regulating the power of the turbine using the heat
flux of the neutralization system. To obtain the necessary thermal effect, it is proposed to use the
supply of additional (secondary) fuel to the input of the catalytic converter. The oxidation of sec-
ondary fuel is provided by the presence of free oxygen in the exhaust gases of the engines during
the combustion of lean mixtures. An additional regulation of the turbine power is designed to elimi-
nate the known problems of a single-stage gas turbine pressurization, which is the lack of available
exhaust energy in the low-speed region and the delay in the reaction to transient modes. The article
presents the results of an experimental study of a prototype converter as part of an engine on a mo-
tor test bench. Confirmation of the possibility of additional control of the turbine was received. As a
result of the research and testing, the features of the new design of the neutralization system, which
provides for the combination of a converter with a turbocompressor in a single module, are identi-
fied. It is proposed to place a cellular toroidal catalytic unit in the cavity in front of the turbine coil.
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