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JABUTI'ATEJIM BHYTPEHHEI'O CTOPAHUS
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YO «benopycckuii HauMoHabHbI TEXHUHECKWIA YHUBEPCUTET,
MuHck, Pecny6nuka benapycb

Beenenue. [lBurateny BHYTpeHHero cropaHusi (ABC) B HacTosiee
BpeMs MOYUYNM LUMPOKOE pacnpocTpaHeHe BO MHOTMX OTpacisx Xo3sii-
CTBEHHOW [AesTenbHOCTU. MOCTOSHHBIN pocT Bbinycka ABC ocTpo cTaBuT
NpobnemMy MX KayecTBEHHOrO COBEPLUEHCTBOBaHWUs, B OCHOBE KOTOPOro —
yBeNnYeHne MOLLHOCTU, CHUXEHWe pacxofa TOomnivea, AbIMHOCTU U TOK-
CUYHOCTM OTPabOTaBLUMX Fa30B, Y/YyYLIEHUE 3KCMAyaTaLMOHHbIX MoKasa-
Tenen n T. g.

OfHUM U3 HampaBNeHW [OCTVKEHWA YKa3aHHOW Mpo6iembl ABASETCS
COBepLUeHCTBOBaHMe pabouero npouecca ABC. Cxema peanusaumm pabo-
Yyero npouecca 6ampyetca Ha TPagMLMOHHBIX ABYX- U YETbIPEXTAKTHbIX
LMKaX, KOTopble NMPaKTUYeCKN He U3MEHWNCH 3a BCHO UCTOPUIO Pa3BuUTUA
[BUrartenei.

Mo3Tomy BO BCeM MUpe BeAyTCs paboThl MO HOBbIM, HETPALULMOHHGIM,
MOAN(ULIMPOBaHHbIM pabounm umknam ABC.

Hens padorsl. M3yyeHne BO3MOXHOCTM WUCMONb30BaHMSA HETpaguLu-
OHHbIX [1BC B KauecTBe CW/MOBOI YCTAaHOBKWN B COBPEMEHHbIX TPAKTOPax W
aBTOMOBUNSAX.

Marepuaisl uccienoBanuii. B [ByXTaKTHbIX ABuUratensx sce paboume
LMKAbI (Mpouecchl BycKa TOMAMBHOM CMeCK, BbiMycKa 0TpaboTaHHbIX ra-
30B, NPOAYBKM) NPOUCXOLAT B TeUeHMe OLHOro 060poTa KONeHYaToro Bana
3a [1Ba OCHOBHbIX TakTa [1, 2].

B ueTbIpexTakTHOM [Buratesie paboymnii LK OCYLLeCTBAsSETCA 3a 4 Xo-
[ia NopLIHA Wn ABa 060pOoTa KOMEHYATOro Basla U BKNIOYAET CrefytoLime
TaKTbl: BNYCK, CXaTue, CropaHvie, pacLupeHue 1 BbInyck.

JononHutenbHble TakTbl 406aBNAIOT K YeTbIpeM TakTam TPaguuMOHHO-
ro UMKna ¢ Lenbio peasn3oBaTb NPOJOMKEHHOE paclumMpeHune paboyero Te-
Na wum obecneyunTb JOMOTHUTE/bHBIA OTBOA W PeKymnepauuio TennoTbl oT
feTaneii LMIMHAPO-NOPLUHEBON FpynMbl.

Ismumaxmmueii dsucamens |LMOR pa3paboTaH aHrIMACKOM KOMNaHU-
el llmor Engineering [3]. ABuratenb UMeeT J06aBNEHHBI TakT paboyero
umMkna u obecneyvBaeT MNPOLO/DKEHHOE pacluMpeHue. MNaBHON 3agaueit
MpoeKTa ABNANOCL CO3AaHue 6EH3MHOBOr0 ABUraTens ¢ BbICOKOW YAeNbHOM
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MOLLHOCTbIO, He YCTYMaroWero no TOMIMBHOMW 3KOHOMWYHOCTU AM3ENsM,
HO /IMLLEHHOTO MPWCYLLEro MOCMeAHMM HeAocTaTka B BMAE MOBbLILLEHHON
3MUCCUN OKCWAO0B asoTa M Caxu. Tpu uunavHgpa natutaktHoro ABC nme-
0T pasHblli AnameTp. BHeWHVe UMAnHAPbI BbICOKOTO AasneHus (BA) ma-
noro guaveTpa paboTatoT M0 06bIYHOMY YeTbIPEXTAKTHOMY LMKAY.
B cpegHeM uunuHape HWU3KOro gasneHuns (HA) 60nblLoro gvameTtpa npo-
NCXOAWT NPOAO/DKEHHOE pacLUMpeHMe rasoB, KOTOPOe pa3paboTyuvkn u
Ha3BaAM NATLIM TAKTOM.

Llecmumaxmuvim osucamenem HasblBaloT BC, y KOTOPOro K YeTbipemM
TakTaM TPagWLMOHHOIO LMKna [o6aBneHbl ABa AOMNONHUTENbHBLIX TaKTa.
LLlecTUTaKTHble fBUraTeny, Kak npasuso, ABAAIOTCA OJHOOOLEMHLIMU C
COBEepLUEHMEM BCEX TaKTOB LMK/A B OAHOM LUNMHApe. Bo BpeMsa LONOHK-
TeNbHbIX TaKTOB K paboyemy Teny MOABOAMTCA TeMaoTa OT HarpeTbiX Mno-
BEPXHOCTell KaMepbl CropaHus, KOoTopas YTWAM3MPYeTCA Ha TakTe pacluu-
peHus. AMEPUKAHCKUM WHXeHepoM b. Kpoyspom pa3paboTaHa KOHCTPYK-
LMS ¥ M3roTOBMEHbl 06pasubl ABurateneil, B LWAMHAPbLI KOTOPbIX Mocne
3aBepLUeHns TakTa BbIMyCcKa nofjaetca Bofa nof gasneHnem 15 MMa [4].
OTbupas TennoTy OT HarpeTbiX MOBEPXHOCTEN KaMepbl CropaHus, Boja
ncnapsetcs. MNpu xoae nopwHa ot BMT k HMT BoasHoin nap, pacumpsi-
ICb, COBEPLUAET NOMe3Hy paboTy (NATbIli TAKT — NapoBoii pabounii xom).
Mpu xoge mopwHa oT HMT Kk BMT (WwecToii TakT) OCYLLEeCTBASETCS Bbl-
NycK OTpaboTaBliero napa. BHyTpeHHee oxnaxfeHue Mo3BOMSET Cylle-
CTBEHHO MOBbLICUTb CTEMEHb CXaTWs ABUraTeNsi C UCKPOBLIM 32)KUTaHneM,
YTO TaKXKe NOSIOXKMUTENBbHO CKaXKETCA Ha TONIMBHOW 3KOHOMUYHOCTM.

[Oeuratens baronaca paspabotaH B komnaHum Bajulaz S. A. (LLBeiiya-
pus) [5, 6]. B aTom Apuratene peanvsoBaH paGouunii npolecc ¢ Bocniame-
HeHVEeM OT okatusa. B ronoske uunuMHAapa pasMeLleHbl kamepa cropaHus u
KaMepa HarpeBa, a TakxKe YeTblpe K/anaHa, [jBa M3 KOTOPbIX YrpaBnsoT
npoLeccamMm BnycKa W BbiMyCKa, a fBa APYrMX PacrofioKeHbl B KaHanax,
COEMHAIOWMX LUAVHAP C Kamepamy CropaHus W Harpesa. YTuUnun3auus
TennoTbl OTPabOTaBLUMX [a30B CrMOCOGCTBYET MOBbILIEHWIO TOM/IMBHOM
3KOHOMMYHOCTM aBuratens batonaca.

B kaHaackoli komnaHun Revelation Power Technology paspaboTaHa
KOHCTPYKUMSA W M3rOTOBMEHbl 06pasUbl ocsmumakmuozo [BUTaTeNd, B
LOBYXUWIMHAPOBOM MOAY/IE KOTOPOr0O NMOPLUEHb BTOPOro (MPaBoro) LWInH-
[pa ABWKETCA C 3anasgbiBaHnem Ha 90° OTHOCWUTENIbHO MOPLUHS MEepPBOro
(nesoro) umnuHgpa [7]. MepBbld LMAVHAP OCHALLEH BMYCKHLIM K/anaHom
[N Nofayn TOMNMBHO-BO3AYLUHOM CMECU U MepenyckHbIM K/anaHoMm, co-
EAVHSAIOWMUM MepBbIA 1 BTOPOA UWAMHAPLL. BTOpPOA unnvHap umeet
BMYCKHO KnanaH A/19 Nofaqun Bo3aAyxa W BbIMyCKHON KnanaH 415 yaaneHus
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0TpaboTaBLUMX ra3oB. Pabounii LMK gBUraTens OCYLLECTBASETCA 3a ABa
060pOTa KO/IeHYaToro Basna.

[Buratenamun ¢ pasoenenusvivu maxkmamu Ha3blBaOTCA Takue, B KOTO-
PbIX TakTbl paboyero LyKna OCYLeCTBAATCA B pasHbIX LUAMHAPAX, Kak
npaswno, B AByX. Mpun aToM apuratesib COCTOUT U3 ABYXUWUAUHAPOBLIX MO-
nyneid. MonHbIA pabounii UMK NPOMCXOANT, Kak Npasuno, 3a 0AMH 060poT
KOMEHYaToro Bana, XoTa ABUraTe/b ABNSETCA YETbIPEXTAKTHbIM.

B 60-x rogax XX crtonetus npodeccop JIeHUHrpaAcKoro UHCTUTYTa
aBWaLMOHHOro NpnbopocTpoeHus B. M. Kyluynb npeanoxun gpuratens, B
KOTOPOM NOMapHO PacrnonoXeHHble LANHAPLI CO0OLLIATCA MeXay coboi
yepes3 TaHreHUMabHbI KaHan [8]. [BMKeHWe MOPLUHE MPOUCXOANT C He-
KOTopbIM cABuroM no case. lMoplueHb BTOPOro UMIMHAPa OTCTaeT Ha
22...24° no yrny nosopoTa KY1eHYaToro Bana OT MOpPLLHA MepBoro, 4To fo-
CTUraeTcs 0Co6bIM PacrnoNoXeHWeM Langbl NPULEMHOIO LIATYHa.

CTeneHb CxaTus B NEPBOM LWAMHAPE paBHa 7, Kak B ABUraTensx ¢ uc-
KPOBbIM BOCM/JIAMEHEHMEM, a BO BTOPOM — 21. IMpu 3ToM 06Las Ans 610Ka
13 ABYX UMNNHAPOB CTEMeHb CXKaTua pasHa 10.

B nocnegHve rogsl Hanbonee akTUBHO paspabaTtbiBaeT KOHLEMNLMIO pas-
[leneHHoro umkna gupma Scuderi Group (CLUA) nsobpetatens K. Ckyaepwu
[9]. B gBuratene o4uH UWMHAP NpefHasHayeH ANs BMyCKa M Ckatus, a
BTOPOM LUMAMHAP — ANS paclumpeHns (paboyero xoaa) M Bbinycka oTpabo-
TaBLWMX rasoB. LIMAnMHApLI COeauHAOTCA Mexay co60i NepenycKHbIM Ka-
Ha/loM C KfanaHamu, no KOTOpOMY CXaTas TOMAMBHO-BO3AYLUHAA CMeChb
nocTynaetT B pabouunii umnuHap. MopwHY B MapanfienbHbIX UMAMHAPaX
LBVKYTCA C HeBOMbLIMM CMeLLeHMeM No hase (OPUEHTUPOBOYHO OKOJO
30°), obecneunBasi MocneAoBaTelbHOE, HO MOYTU OAHOBPEMEHHOE NpoTe-
KaHue AByx TakToB. Korga B MepBOoM UWAMHAPE (KOMMPEeCCOPHOM) OCy-
LLEeCTBNAETCA BNYCK UK CXaTue, BO BTOPOM LWIMHAPE, COOTBETCTBEHHO,
MPONCXOANT PaCLUMPEHWE WU BbIMYCK.

KomnaHua Zajac Motors paboTaeT Haj CO34aHWeM KOHLENTya/bHOro
asuratens [10] ¢ pasgenbHbIMU YHKUMAMMW LWVHAPOB, KOTOPbIA 3HAYK-
TeNbHO YBENIMYMBAET BPEMS CrOpPaHust TONAMBA NPU MOMOLLM CNeLnanbHo
BHELLIHEN KaMepbl CropaHuns, nonas B KOTOPYH MPOUCXOANT CropaHue Ton-
NVBHOW cMecw.

"pynna yuyeHbIX U3 yHuBepcuTeToB Musa (UTanua) n MagucoH (CLLA)
Ha 6a3e fABuratens ¢ pasfeNneHHbIM LMKIOM pa3pabaTbiBaloT KOHLENLUMIO
Homogenous Charge Progressive Combustion (HCPC), siBnstowytocs pas-
HOBMAHOCTbLIO paboyero mpouecca ¢ CaMOBOCM/IAMEHEHUEM [OMOTEHHOIA
cmecy HCCH [11]. Kak v B Apyrux ABUratefiax ¢ pasgeneHHbIMU TaKTamu,
B ABuratene, peanmsytoulem npouecc HCPC, umetoTes aBa UMvHApa, B
OAHOM U3 KOTOpPbIX 7 (KOMMPECCOPHOM) OCYLLECTBAAKTCA BMYCK U CXaTue,
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a B gpyrom (pabouyem) — cropaHue, pacluvMpeHve 1 Bbinyck. LinanHapsl co-
€[MHEHBI MepenyckHbIM KaHa/loM, B KOTOPbIA MPOM3BOANTCA BMPbLICK TOM-
NMBa HECKO/bKO no3xe BMT nopluHs paboyero umnvHapa. B aTo Bpems
MopLLUEHb KOMMPECCOPHOI0 LMAnHAPa ABWKeTCS K cBoeli BMT, nepemeluas
BO34YLUHbIA 3apag, Yepe3 NepenyckHOI KaHan B pabounii LuamHAap.

Hanbonee pafukasibHO MPOLLECC CropaHns OTAeNeH OT ApYIuX cocmas-
nsmowux Paboyero UMKNa B apurarene, NpeanoXXeHHOM HEMELKOW (hupmoi
DIROKonstruktion [12]. B ronoske unnuHgpa gsuratens DIRO pa3meLeH
BpaLLatloLmiica 30M10THUK, COLepXaluii [Be Kamepbl CropaHus, nonepe-
MEHHO coobLLatoLLmecs ¢ paboyein NoNoCTbio UMAMHAPa. Kamepbl cropaHus
C uHTepBasioM B 180° mepmoanyeckn coefuHAKOTCA ¢ paboueii NOMOCTbIO
LUMIVHAPA B KOHLE TaKTa CXaTus 1 Havase TakTa paboyero xofa. 30/10THUK
COBepLUaeT 0AMH 060POT 3a YeTbipe 060pOTa KOIEHYATOro Basa.

3akimouenne. HOBbIM, HETPAAMLMOHHLIM, MOAUDULMPOBaHHLIM pabo-
yum umknam OBC npucyll pag cepbesHbIX HefoCTaTKOB, B MEPBYHO OYe-
pefpb 3aKN0YaOLWMXCS B 3HAUYUTENILHOM YCOXKHEHUN KOHCTPYKLMK, YTO He
MO3BONSAET UX BHEAPWTL B MaccOBOE CEpPUiHOe NMPU3BOACTBO.
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