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B nanHoif cTaThe mpencTaBieHa akTyanbHas HHQOpMAIKs, B YaCTH aHAIM3a BIMSHUS MepenycKa
KapTepHBIX Ta30B M3  CHUCTEMbl BEHTWIALIMM  KapTepa BO  BIYCKHOM  KOJUJIEKTOP
BBICOKO(DOPCHPOBAHHOTO JIBHTATENsl C BOCIUIAMEHEHHEM OT CXaTus C TypOOHAJIyBOM.
[Ipeacrasnena wHboOpMaIUs MO MPOPHIBY KAPTEPHBIX Ta30B B KapTEPHOE MPOCTPAHCTBO uepe3
LWIMHAPOIIOPIIHEBYO rpyniy. MMeETcss maHHbIE O TUIIAX MUCIOJHEHUS CUCTEM BEHTWIISLIUU
KapTepa JBHTarejied, MpEeCTaBICHb WX OCOOCHHOCTH W BIMSHUE HAa OKPYXKAIONIYIO Cpeny.
[IpencraBieHsl TOCYyIapCTBEHHBbIE CTaHAAPTBI U MEXKAYHApOIHBIE HOPMBI 1O pa3zpaboTke u
TpeOOBaHUSIM K 3aKPBITBIM M OTKPBITBIM CHCTE€MaM BEHTWJISIMHU KapTEpHOTO MpoCTpaHcTBa. B
CTaTh€ PAaCKpPHIBAETCS HEOOXOAMMOCTH OLIEHKH padouero mporecca ABUTATENs MpU pa3padoTke
3aKpPBITOM  CHUCTEMBI BEHTWISALIUM KapTEpHOro TmpocTtpaHcTBa. I[lpoBenena paspabotka u
BepuUKallMsd MaTeMaTHYeCKOH MOJenH paboyero mporecca JIBUTATeNs C 3aKPBITOW CHUCTEMOM
BEHTWJISIIUHU. JIOCTOBEPHOCTh MAaTEMAaTUYECKOM MOJENW TMOJATBEPKIACTCS MAKCHUMaJbHBIM
OTKJIOHEHHEM 10 1 % OT pe3ynbTaTOB HATYpHBIX MCHBITAHUM JABUTATENs, MO yIEIbHOMY Pacxomry
TOIUIMBA, MAKCUMAJIBHOMY JIaBJIEHUIO CTOPAHUS U pacxoy KapTepHbIX ra3oB. Pacnucano onvucanue
METOJMKM PACUYETHOIO MCCIENOBAaHUA U JJIEMEHTOB PACUETHOM TEPMOJMHAMUYECKOM MOJEIH
JIBUTATEJISI C 3aKPBITOM U OTKPBITOM CUCTEMOW BEHTHIISIMU KapTepa. [[poBesieH aHain3 pacyeTHOro
HCCIICIOBAHUS U CPAaBHEHUS JABYX MCIIOJHEHUW CUCTEMBbl BEHTWISLMU JBUTATENSA MPU IPOUMUX
paBHBIX ycioBUAX. [IpencraBieHO BIMSHUE OTKPBITOW W 3aKPBITOM CHUCTEMbl BEHTWISALMU Ha
¢ (deKTHBHBIE TOKA3aTeNH [BUTATENs IO YACIbHOMY pacXody TOIUIMBA W MaKCHUMaJbHOMY
JABJICHUIO cropaHusi. MIMeroTca naHHbIe, KOTOPbIE MOATBEPKIal0T, uto nogada KI' Bo BmyckHoOM
KOJUIEKTOP YXYAIIAeT TOITUBHYI) 3KOHOMHUYHOCThH ABHUTATENsl, OCOOEHHO HAa HU3KUX PEeXKHMax
paboTHI ¥ pa3HUIIA MOXKET TOXOAUTh A0 1 /KBt 4.

Knroueeswie cnoea: asmomobunvhwiil deueameﬂb, cucmema eeHmuiAyuu kapmepa, mep-
MOOUHAMUYECKAsL Manflb, Sd)d)EKmMGHble nokasamenu, nMoniueHasl IKOHOMUYHOCNIb.
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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.
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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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