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NMPEANCIJTIOBUE

TOHUHI (OT aHrnMMckoro cnosa tune - HacTpamBaTb, NpucrnocabnueaTb)
NPUMEHUTENIBHO K TeXHWKe O3HadaeT ee AopaboTky (AOBOAKY) C Uuenblo
YNYULEHNS UMEKWMXCA CBOWCTB WKW nokasaTenen. Kaxapasa cucrema unum
y3en aBToMobunsd, ero BHeWHUW BUA W WHTepbep Takxe obnajatoT
onpeneneHHbIMM CBOMCTBaMM U nokasaTtensmu. CpaBHMBasi 3TU CBOWUCTBA WU
nokasaTtenuM Yy pas3HblXx aBToMobuien, MOXHO JenaTb BbIBOAbI O UX
TEXHNYECKOM COBeplUeHCTBe. M3 CKa3aHHOro O04YeBMAHO, 4YTO O06BLEKTOB
TIOHWHra Ha aBToMObWne CTONIbKO, CKO/IbKO OH MMEEeT Yy3/10B U CUCTEM, He
roBopsi yxxe o6 nHtepbepe casioHa U akcTtepbepe. OnncaHue BCEro TIOHMHra
aBToMobmna - 3agjada  4YpesBblYAMHO TpyAoeMKas yxe No npuymHe
nMerLwerocss MHoroobpasmsa KOHCTPYKUMW 3KChSlyaTUpyeMblX aBToMobunen.
CoBpeMeHHble  aBTOMO6MAM  OCHAWAKTCA B OCHOBHOM  4-TaKTHbIMU
BbICOKOOBOPOTHbLIMW ABUraTeniaMM, KOTOpble MO CPaBHEHWUK C 2-TaKTHbIMU
nmeroT 6onbwmnii pecypc, 6osee 3KOHOMUYHLI U yaobHee B 3KcnayaTauuu.
MoaToMy B [AAHHOWM KHUre paccMaTpuBaETCs J/NWb THIOHUHI  4-TaKTHbIX
aBTOMOOUNbHbLIX ABuraTenen. CnpaBeAnIMBOCTU paan cneayeTr OTMETUTb, YTO
TIOHVHI ABUraTens BCTpeyaeTcs ropasfo pexe, yem gpyrme Bunabl THOHUHrA.

Yawe Bcero 3aka3ynMkKOM THOHMHIa BbICTYNaeT 3aMHTEepeCcOBaHHbIA B 3TOM
Bnageney asToMobunsa  wnauM, Hanpumep, CNoOpTMBHbIN  kny6. WU B
onpefenieHHOM CcuUTyauunm TIOHWHI ABUraTtesids MOXeT O0Kas3aTbCa AesIoM
BbIFOAHbLIM. Takas cuTyauusi, HanpuMmep, MMeeT MeCcTO, Korga y Brnagenbua
BO3HUKaeET >enaHnme mMeTb aBToMOOub ¢ 6osiee MoOwHbLIM ABurateneMm. B
3TOM CfNlydae 3aTpaTbl Ha THOHMHI OKa3blBAlOTCA CYLLECTBEHHO HMUXe, 4YeM
3aTpaThbl Ha NpoJaxy MMelLWerocss aBToMobumnsa U nokynky Hosoro. OaHako
30ecb cneayet oTtgaBaTb cebe oTyeT B TOM, 4TO rapaHTMuM 3aBoja-
N3roToBuTENS aBTOMOOMAISA Ha NOABEPrHyTbiM TIOHUHIY ABUraTenb He
pacnpoCTpaHsTCS.

NMetloTCcsa u Takne npuMepbl, YTO 3aKa3uMKOM TIOHWHIA ABUraTens SBnseTcs
HenocpeACTBEHHO dupMa, 3aHATas ero CepumHbIM  MPOU3BOACTBOM. Tak
M3BECTHas aBCTpuUMcKasi KoMnaHusa AVL BbINOSHSET THOHWHIC ABUraTenenm He

MeHee wu3BecTHbiX ¢upM Volkswagen u Daimler Chrysler. B1999 roay



3aKa34ynMKoM 3TON (UPMbI CTano M poCCUCKoe npeanpusatune - Ydumckoe
MOTOPOCTPOUTENIbHOE MNpPOM3BOACTBEHHOE 06beanHeHune (YMIMO). OHo
3aKIK4YMN0 C KoMNaHmen AVL KOHTpaKT Ha MOoAepHM3aumo CBOUX ABUraTesien
c pabounmm obbemom 1,8 m 2,0 n. ABCTpUNCKas CTOpOHa 3aBepluunna
KOHCTPYKTOpCKMe paboTbl, U yxe B KOHUe 1999 r. ycoBepleHCTBOBAHHbIE
ABuUraTenu, oTeevarllme NpuHATOMY B CTpaHax EBpocoto3a ctaHaapty "Euro-
2", pomkHbl 6bINM noctynuTb B YMIO ans 3aBoACKMX McnbiTaHui. [locne
3aBepLlieHns UCNbITaHWI NpeanosiaraeTcs 3anyCcTuTb 3TU ABUraTesin B CEpUI0
M HayaTb OCHalleHMe UMK HOBbIX Moaenen asTomobunen "Mockeumy" u "Mx".
Ecnn npuHATb BO BHMMaHue, 4yto paboTbl Mo MoAepHU3aUMKM ABUraTens
MOXHO AOBEPUTbL NNLLb NpeanpUsaTUIO, OCHALLEHHOMY COBPEMEHHOW TEXHUKOMN
ANa  npoBedeHus  Takux  paboT M uMewweMmy  COOTBETCTByloLee
AvarHoctmyeckoe obopyaoBaHue, TO 3TO NoApa3syMeBaeT, 4YTO CTOMMOCTb
npeacroawmx pabot MoxeT 6bITb AOCTYNHA AAaNeKo He KaXAOMYy 3aKa3uuKy.
Ncxoas n3 ckasaHHOro MOXHO 06bACHWUTb, NoyeMmy B Poccum npeanpusaTtus,
KOTOPbIM 3ajaya TIOHUHra ABuratens rno njaevyy, MOXHO NepeyncsinTb Mo
nanouam. U Tem 6osee ouyeBMAHO, 4YTO JaNeKo He Ka)xaoe npeanpusaTue
aBTOCepBMCa pacrnosiaraeT BO3MOXHOCTbIO BbINOSHATb Takue paboThbl.
N3n0XeHHoe BblWe MNo3BOASET MNOHATb, MO4YEeMY THOHUHI ABuUraTtens
BCTpEYaeTCsl 3HauuTeNbHO pexe, 4YeM THOHWHI AeTanen noABecKw,
a3poAMHaMUKK, LWYMOU30MAUMKM, AM3alHa W OTAenKku canoHa wm T.n. K
CKazaHHOMY cneayet nobaBuTb, YTO ABuraTtesib - 3TO Hambosiee C/I0XHbIN U
OTBETCTBEHHbIN arperat aBTomMobunsa, obbeauHswWMA B cebe HecKosbKo
pas/INyHbIX CUCTEM M Yy3N10B. Hambonee BaXxHbIMM cCuUCTeMaMn ABuUratens
ABNSAIOTCS CUCTEMA MNUTaHUSA, CUCTEMA OXNaXAeHWusl, CUCTeMa CMasKm W
cucTteMa BbiNycka oTpaboTaBwmx raszoB. OCHOBHble €ro MexaHW3Mbl - 3TO
KPUBOLWIUMHO-WATYHHbIK  MexaHu3M (KLWWM) wu rasopacnpeaenntenbHbIn
mMexaHusMm (FPM), pacnonoxeHHble COOTBETCTBEHHO B 6/10K-KapTepe u
rosioBke uunmHapos. B cuny 3Toro aBTOMOOWSIbHbIE UPMblI  yAENnaT
Cepbe3HOe BHMMaHWEe COBEpLIEHCTBY JABUratens KakKk Ha craguum ero
NpoOeKTUpOBaHUA, TakK W B rnpouecce 3Kkcnayataumm. OAHAKO BHOCUTb
M3MEHEHMSI B KOHCTPYKLUMIO CEPUIMNHO BblINyCKaeMoro Asuratens AOCTAaTOYHO

HaknagHO WM Ha 3TO MAYT NUWb B Ciyyae KpanHen HeobxoammocTun. Kak



NpaBuio, B KOHCTPYKUMIO ABUratenss He BHOCATCA U3MeHeHus, Tpebyrowme
3HAUUTENbHbIX 3aTpaT PY4YHOro TpyAa, MOCKOJSIbKY 3TO BJfie4eT 3a coboMu
yAOpOXaHMe KakK caMoro Asuratens, Tak v aBTomobunsa B uenom. M camo
cobon pasyMmeeTcsi, YTO aBTOMOOUNbHbIE (PUPMbI HE 3aUHTEpeCcOoBaHbl B TOM,
yTo6bl MHGMOpPMaUMS O BO3MOXHbIX pe3epBax COBEpPLUEHCTBOBAHMUS
BbIMyCKaeMbIX UMW ABuUratenen crana obuweaoctynHon. Ha obHapyxeHune wm
yCTpaHeHue 3Tux "Hepaoaenok" v HanpasfieH THOHWUHI, KOTOPbIN BbINOJHSAETCS
Hambonee TeXHUYECKN OCHaLLeHHbIMW NpeanpuaTUSIMMN aBToCepBUCaA.
KoHe4yHONn uenbto THHWUHrA MOXeT ObiTb ynydlweHne AUNHAMUYEeCKUX
KayecTB, 3SKOHOMMYHOCTM pABuUraTens, YyBeIWYEHMEe €ero MOLWHOCTU UK
YMEHbLUEHME TOKCUMYHOCTM oTpaboTaBwmx ra3oB. Hambonee 4acto THOHWHI
HanpaBneH Ha npuaaHuve aBuratento 6onee COBEPLUEHHbIX AWHAMUYECKUX
KauyecTB. B 3TOM CBA3M NpeacTaBfsSieTCa BaXHbIM pacCMOTpeTb MoapobHee,

YTO BKJIIOYAET B Cebs 3TO NOHATHE.

1. AMHAMUWYECKMNE KAYECTBA ABTOMOBWUJ1IbHOTI'O
OBUIATENA

Mpu nokynke aBTOMOOWAS MOMMMO €ro Au3amHa W UHTepbepa casioHa
byayuwero snagenbua HECOMHEHHO WMHTEPECYT U AMHAMMUYECKMe KadyecTBa
npuobpetaeMoro TpaHCMOPTHOro cpeacrtea. locneaHne BO MHOMOM 3aBUCAT
OT TEXHUYECKUX XapaKTEPUCTUK ABUraTens, yCTaHOB/IEHHOroO Ha aBTomMobune.

Hanbonee o6beKTMBHYIO OLEHKY AMHAMWYECKMX KayecTB aBTOMOOWMIbHOro
ABUratens MOXHO TMONy4YuTb MNpuM aHanm3e ero BHELWHEW CKOPOCTHOM
XapaKTepPUCTUKN. BHewHAs CKOpOCTHas XapaKTepucTuka npeacTaBaser
cobon 3aBUCMMOCTb NMokasaTtenen pabotbl apuratenss (MOWHOCTU, KPYTSALLEro
MOMEHTa, KoaddpuymeHTa HanoNHEeHUS UMANHAPOB, yAEenbHOro
3¢ dheKTUBHOro pacxoga TonamMea M Ap.) OT YACTOTbl BpalleHUs KOoseH4YaToro
Bana (KB) npum  HEM3MEHHOM  MOJIOXXEHUW  OpraHa  ynpaBfieHus,
obecneumBaloweM MakCMMasnbHYO NoAayvy TOMN/IMBa B UMAUMHAPSI.

BaxHbIM napamMeTpoM aBTOMO6MNbHOroO ABUraTesns, no3BoasOWMM OLEHUTD
YCTOMUMBOCTb €ero pexmma npu pabote nNo BHEWHENW CKOPOCTHOM

XapakTepuctuke, aBnsieTcs  KoadduumeHT npucnocobnsemoctn (k).



3HayeHne onpeaensieTcss OTHOLEHUEM MAKCMMaJIbHOTO KPYTSLLEr0 MOMEHTa K
HOMUHANBHOMY KpYTALWEMY MOMEHTY, pa3BMBAeMOMYy /ABUraTeNeM Ha
HOMMHANbHOMA MOLLUHOCTM TMpW HOMWHANbHOM YacToTe BpauweHusa KB.
Oco6eHHO 3aMeTHO 3HAUMMOCTb 3TOro napaMeTpa nposiBNSETCs B cnydae

npeoaosieHnss aBToMObGueM KpyTbiXx noabeMoB. YeM 6onblle 3HayeHue k ,

TeM 6onblUee CONPOTUBAEHMNE ABUXKEHUIO MOXET NpeoaoneTb aBToMmobunb 6e3
nepekntoyeHns Kopobku nepenad Ha MNOHMXKEHHYK nepegadvy. BaxHoe
3Ha4yeHue Npu 3TOM MMeEeT M AMana3oH U3MEHEeHMs 4YacToTbl BpaweHus KB, B
KOTOPOM ABuraTtenb yctomumeo paboTaeT: yem 60nblue 3TOT AMana3oH, TeM
NyywmnMMn AMHaAMUYEeCKMMKM KadectBamMm obnagaetr aBToMobunb, TeM nerdye
ynpaeneHune papuratenem. CKOpOCTHOM Amana3oH YCTOMYMBOW paboThbl

aAsuratens oueHuBaeTcs CKOPOCTHbIM Ko puymeHToM (k.),

npeacraenstowmMm cobor  OTHOWEHME 4acToTbl BpaweHus KB  npwu
MaKCMMasbHOM KpYTSIWEM MOMEHTE K HOMWHANIbHOM 4YacToTe BpalleHMs.
OTcropga cneayet, 4Tto YyeMm 6onblue Anana3oH yCToMUYMBOM paboThl ABuUraTtens,

TeM MeHble 3HaueHue %<, 3o O3HAYaEeT, 4YTO NpU MPOUYMX PaBHbIX

napamMeTpax CpaBHMBAEMbIX aBTOMOOWIEN NpeanoyTeHWe cneayeT OTAaTb
aBTOMO6UNIO, ABUraTeslb KOTOPOro XapaKTepusyeTcsl MeHbLUMM 3HayeHUeM
k..

CnepyeT Ha3BaTb U ewe OAMH BaXHbIA MNoKasaTeslb, KOTOPbIM AOCTAaTO4YHO
4yacTo TnMpUMeHsAeTCa AN OUEeHKM AMHAMUMYECKMX KaydeCTB J1erkoBbIX
aBTomMobunen, - aTo NpUEMNCTOCTb. Moa NPUEMNCTOCTbIO 06bIYHO MOHMMAETCS
BpeMs pa3roHa aBToMobunsa ¢ mecta ao ckopoctn 100 KM/4. DTOT nokasaTesnb

BO MHOroMm onpepensieTcs 3Ha4yeHusMn k£ wn k,, HO, KpOMe TOro, OH 3aBWUCUT

OT COOTHOLUEHUS HOMWHAJIbHOW MOLLHOCTW ABUraTess U Maccbl aBTOMOOUNS.
YeM MeHblle Macca aBTOMOOWNS, NMPUXOAsLAsacs Ha eAUMHULY HOMUHAbHOW
MOLWHOCTW ABUraTesnsi, TeM MeHblle BpeMeHu TpebyeTcsa aBToMObUAO AN
NOCTUMXKEHUS  yKasaHHOWM  ckopoctn. QOuyeBMAHO, YTO  NPUEMUCTOCTb
aBTOMOOUNSA C AM3ENbHbIM ABUraTeieM TOM >KE& MOLWHOCTU, 4YTo U Yy
6€eH3MHOBOro, 6yAeT HEeCKONbKO XyXe, TakK KaK yAenbHasi Macca TaKoro

aBTomMobunsa 6onblwe. 3aMeTUM, 4TO MPUEMUCTOCTb OTAESIbHbIX CMOPTUBHbIX



aBToMobunen, noaBeprHyTbiX THOHUHIY, OLEHMBAETCs BpeMeHeM MeHee 5
CeKyHA.

YeTBepTb Beka Ha3ag 6eH3MHOBble aBTOMOOU/IbHbIE ABUraTeNn MMenun k =
1,25...1,35, Torma kak Aansa AumsenbHblX ABuratenen O6blIN XapaKTepHbl
3HayeHnsa k = 1,05...1,15, npm 3TOM MeHblUME 3HAYeHUa KoadpduumeHTa
npucnocobnsieMoctTm wuMenucb Yy pABuratenen C HaaayBoMm. CKOPOCTHOM

KoaddpuumneHT ang 6eH3nHOBBLIX ABuratenen cocrtasnan k, = 0,45...0,55, a
ANA An3enbHbIX ABuUraTtenenm - coorsetcrBeHHo k, = 0,55...0,70, pocturas

npuv BbICOKOM Haaayse 3HadeHusa 0,8.

Ana  ynydweHns  Ha3BaHHbIX  Bbllle MNapaMeTpoB  aBTOMOOWUbHbLIX
ABuratenenm BbINOJHSAKT KakKk B OTAENbHOCTM, TakK WU KOMOMHMPOBAHHO
cneayouwme OCHOBHbIE MEPOMPUATUS:

e noabop Hanbonee apdpekTMBHLIX pa3 razopacnpeneneHus;

e WNCNOJSIb30BaHWE BOJIHOBbIX U MHEPLUUOHHbIX SBAEHUA BO BMYCKHOM U
BbIMYCKHOM TpakTe ANns YAy4lWeHUs O4YUCTKM WU HAMNOJSIHEHUS
umnuHapos npu  pabote aBuratens B 30HE  MaKCUMMAsibHOro
KpyTSLero MOMeHTa;

e perynmpoBaHuMe JAaBfeHus HagayBa BO34yXa WX TOMJMBO-
BO34YLLUHOW CMeCK Ha BNyCcKe AN ABuratenen ¢ HaaayBoM;

e yBe/IMYEeHMEe UMKIOBOM Nnogayuun TonameBa C yay4leHMEM HaMoJSIHEHUS
umnmHapa npu paboTte Au3enbHOro ABuratenss MNO CKOPOCTHOM
XapaKTepucTmke B 30He MaKCMMasibHOro KpyTALWero MoOMeHTa.

CnepyeT 3aMeTUTb, YTO KaXAoe W3 Ha3BaHHbIX MeponpuATUA B TOW WU
WHOMN CTerneHn YCNOXHSET KOHCTPYKUMIO ABuraTens, yxyawaeT ero macco-
rabapuTHble nokasaTtesnm W yBenumuymBaeT CTOMMOCTb. TeM He MeHee,
aBTOMOOU/IbHbIE (UPMbI ANS MNOBbIWEHUS KOHKYPEHTOCNOCOBHOCTU CBOEW
NpoAYKUMM 4acTo MAyT Ha yBeSIMYeHue 3aTpaT U CYUTAKOT UX ONpaBAAHHbIMN.

B Tabnuuax 1.1 wn 1.2 npeactaBneHbl pacyeTHble 3HayeHus k W k,,

MoOSly4YeHHble Ha OCHOBaHMM OMNybNMKOBAHHbIX B NocneaHee BpeMst AaHHbIX
Ans aBToMobunen Heckonbkux Beaywmx dupm FepmaHuun. B tabn. 1.1 ans
CpaBHEHUsT nNpuBeAeHbl [aHHble TakKXe W N0 HEeKOTOpbiM ABUraTensim

astomobunen BA3 wu TA3. B Tabn. 1.2 paHHble NO OTEYECTBEHHbIM



ABuraTensm He npuBeaeHbl no npuynHe KpanHen CKYAHOCTH
onybnmkoBaHHOM MHGOpPMaLMK.
Tabnuua 1.1
[MokasaTenu OVNHAMUYECKNX KayecTB JIErkoBbIX aBTomMobunen C
6eH3MHOBbLIMU ABUraTENSIMU
HomMuH. Makcum,
MOLWHOCTDb MOMEHT/
dnpmMa Mapka Mapka / 4acrtorta yacroTa k k,
aBTOMO6MNA | ABUMraTensa | BpaweHuna BpaljeHusn
KB, kBT / KB, H.m/
(1/MuH) (1/Mun)
BeH3nHOBbIE ABUraTENN
AUDI ADR 1,8 92/5800 173/3950 1,142 0,681
ACE 2.0 103/5900 185/4500 1,110 10,763
ABC 2,6 110/5750 225/ 3500 1,232 (0,609
AAH 2,8 128/5500 245 / 3000 1,102 0,545
ACK 2,8 142/6000 280/3200 1,239 0,533
AAN 2,2 169/5500 350/1900 1,194 (0,345
BMW 3161 M43 75/ 5500 150/3900 1,152 [0,709
31 8i M43 85/ 5500 168/3900 1,138 0,709
320i M52 110/5900 190/4200 1,070 0,712
325i M50 141 /5900 245 / 4700 1.074 0,797
328i M52 142/5300 280/3950 1,094 0,745
MERCEDES |E200 111.945 100/5500 190/3700 1.094 (0,673
E240 112,911 125/5900 225/3000 1.112 (0.508
E280 112.921 150/5700 270/3000 1,074 (0,526
E320 112.941 165/5600 315/3000 1,120 |0.536
E430 113.940 205/ 5750 400 / 3900 1,175 |0.678
E 55 AMG 113.980 260 / 5500 530/3000 1,174 (0,545
VW Passat AAM1.8 55/5000 140/2500 1,333 [0.500
AFT 1,6 74 / 5800 140/3500 1,149 (0,605
ADY2.0 85/5400 166/3200 1,104 0,593
ABF2.0 110/6000 180/4800 1,028 (0,800
Passat VR6 AAA 2,8 128/5800 235/ 4200 1.115 (0,724




ABV 2,9 135/5800 245/ 4200 1,102 |(0.724

BA3 BA3-2104 21051,3 47.0 /5600 [92/3400 1.148 (0,607
BA3-21051 2101 1.2 |43,2/5600 |(85/3400 1,154 (0,607

BA3-21053 2103 1,5 52,3/ 5600 103,9/3400 1,165 (0,607

BA3-21083 21083 1,5 52,6 / 5600 106.4/3400 1.188 (0,607

rA3 BOJITA 4021.10 2,4 |66,2 /4500 [172,6/2400 1,228 [0.533
402.10 2,4 |73,5/4500 182,4/2400 1,169 0,533

4101.10 2,9 |80,9 / 4250 |225,4/2500 1,240 |(0.588

4062.10 2,3 |110,3/5200 206/4000 1,017 |0769

AHann3 nokasblBaeT, 4YTO A1 60NblIMHCTBA COBPEMEHHbIX 6EeH3MHOBbIX
ABUraTenem nerkoBbiXx aBToMobunen 3apybexHoro npoussBoAcTBa k =
1,028... 1,333, Toraa Kak ansa An3enbHbIX ABUraTtenier xapakTepHbl 3Ha4YeHUs

k.= 1,100...1,344. HabnwopaeTcsa o4yeBMAHasA TeHAEHUMUS YMEHbLUEHUS

HMXXHEro npeaena gmanasoHa k ana 6eH3nHOBbIX ABuUratesier. Takon noaxon

MOXHO 06bSCHUTbL TeM, 4TO 3apybexHble nerkosble asBTOMO6UNMU

npeaHasHa4yeHbl NPEUMYLLECTBEHHO ANS ABUXEHUS C BbICOKOW CKOPOCTbIO, U
UX ABUraTtenn WMerT ObICTPOXOAHYI perynnpoBky (cM. pasapen 2).
MNpMMeHeHMe B 3TUX aBTOMOBUNISIX aBTOMATMYeCKOM KOpobku nepenay genaet
Ans BoAuTens npobneMy CBOEBPEMEHHOrO MepeKsIIUYeHNs nepeaay npu
BO3pacTalolLeM COMNPOTUBIEHUN ABUXEHUIO HE CTOMb aKTya/lbHOM.

B TO ke BpeMsi AN AU3eNbHbIX ABUraTesien NMpou3oLlno yBeSIMYeHMe Kak
HUXXHEro, TaK W BEpPXHEro 3HaYeHUN,

npeaena awuanasoHa &k, A0

XapaKTepHbIX AN  6eH3MHOBbLIX JABUraTenem u Aaxe nNpeBOCXOASALWMX

nocrneAHve. 3TO CTaso BO3MOXHbIM 6naroaaps KoppekuuMu TOnaMBOMNOAQuM,
COBEPLUEHCTBOBAHUIO cMeceobpas3oBaHMsi W MPUMEHEHUID pPeryanpyemoro

TypboHagaysa.

Tabnuua 1.2

[MokasaTenu ANHaMNYECKNX Ka4ecCcTB NErkoBbIX aBTomMobunen C

AN3ENNbHbIMN ABUTraTENAMU



HomMuH.
MOLLHOCTDb / Makcum,
Mapka MOMEHT /
Mapka yacroTa
®upma aBTOMO yacrota k k.
ABUrartens BpaLleHusi
6uns BpaweHun KB,
KB, kBT/ H.m /(1/MuH)
(WnH) i
[OvzenbHble gBurartenu
AUDI A4, A6,
100 1.9TDI 66 / 4000 202/1900 1,282 0,475
1.9TDI 81/4150 225/1700 1,207 0,41
2.4D 60 / 4400 164/2400 1,259 0,54
2.5 TDI 103/4000 290/1900 1,179 0,475
BMW 318tds [M41 66/4400 190/2000 1,327 0,455
325td M51 85/4800 222/1900 1,313 0,396
325tds |[M51 105/4800 260/2200 1,245 0,458
Limousi
MERCEDES ne, T-
Modell |E220 Diesel |70/5000 150/3100 1,122 0,62
E290Turbo-D [95/4000 300/1800 1,323 0,45
E300 Diesel |100/5000 210/2200 1,100 0,44
E300Turba-D [{130/4400 330/1600 1,170 0,364
VW Passat |1Y1.9 48 / 4400 140/2200 1,344 0,500
AAZ1.9 55/4200 140/2200 1,200 0,524
RA/SB1.6 59 / 4500 155/2600 1,241 0,578
1Z1.9 66 / 4000 202/1900 1,282 0,475
AFN1.9 81/4150 235/1900 1,261 0,458

3HauYeHNUsa CKOPOCTHOro KoadduumeHTa AN COBPEMEHHbIX 6EeH3MHOBbIX

ABUraTenem HaxoaaTCs B JAManas3oHe k. = 0,345 0,800, a and

AN3eNbHbIX COOTBETCTBEHHO £k, = 0,364 ... 0,620. CpaBHuBas 3T uMdpbl C

AaHHbIMKW  25-n1eTHEeNn [aBHOCTU, MOXHO KOHCTaTnpoBaTb, 4TO KakK An1s

6EeH3MHOBbIX, TaK W AN9 Au3esbHblX ABUratesien yaanocCb A0OUTbCS MOYTH
OAMHAKOBOro paclMpEHNsT CKOPOCTHOroO AuanasoHa YCTonuymeson paboThbl
(yMeHblUeHME HMXHEro npegena k.). BepxHun

npeaen CKOpPOCTHOro

KoappuumeHTa An3enbHbIX ABUratesien TakXKe MOHWU3WACA, Toraa Kak Aangd
Hanbonee BbICOKOOOOPOTHLIX OEH3WMHOBbLIX ABUraTesiel OTMEYEeHO CyXeHue

CKOPOCTHOIro AnanasoHa C Bo3pacTaHneM 3HadeHusa k, no 0,8. Ha ocHoBaHUuM



NnpuBeAEHHbIX AAHHbIX MOXHO KOHCTAaTUPOBAaTb, YTO COBPEMEHHbIE AM3eSbHble
ABUraTenn nerkoBbiXx aBToMobumnem no CBOMM AMHAMWUYECKMM KadyecTBaM
dakTnyeckn He yctynatoT 6€H3NHOBbLIM.

CkasaHHOe Bbile MO3BONAET cAenaTb BbiBOA4 O TOM, YTO HAMETUBLUMECS
TEHAEHUMM K pacCLUMPEHMIO CKOPOCTHOro AuanasoHa YCTOMYMBOM paboTbl
aBTOMOOW/bHBIX ABUraTenen, a TakKXe MpPUMEHEHME Ha 3HauuTeNbHOM MuX
4acTn BbICTPOXOAHOW pEeryampoBKM, COXpPaHUTCA U B bamxanwem byaywem. A
3TO 3HA4uUT, 4YTO asToAKOUTENnen XAyT BCTPEYM C HOBbIMU U MHTEPECHbIMU
NHXEHEPHbIMU peLeHnsamu, HanpaBNeHHbIMU Ha AanbHeNwee

coBepuweHcTBoOBaHne AMHAMUYECKUX Ka4veCTB aBTOMOOW/bHbIX ABUraTenen.

2. NOABOP SOPEKTUBHbIX ®A3
FASOPACIMNPEAEJNIEHMA

O6blyHO nopgbop Haubonee apdekTUBHLIX (a3 rasopacnpegeneHusa (OrP)
BbIMNO/IHAETCA Ha CTaguMu AOBOAKW ABUraTesns npeanpusaTMeM-nsroToBuUTesieMm.
Kak npasuno, ®P nogbupatoTtca Taknmm, 4tobbl obecneuynTb aKCTpeMasibHOe
3HayeHne Kakoro-nmbo ogHoro Hambosiee BaXHOro C TOYKM 3peHus
HacTpoMwmMKa napaMeTpa Asuratend. TakmMM napaMeTpoM MoOXeT ObITb

MOLWHOCTb P, (cpeaHee 3ddPeKTUBHOE AaBneHune p, ), KPyTAWNM MOMEHT M, ,
yAENbHbIN  3P@MEKTUBHbIA pacxon TonaueBa b, COAEPXAHWE TOKCUYHbIX

KOMMNOHeHTOB B oTpaboTaBwux raszax (Ol) asuratens wu gp. lpu 3TOM
noabupatoTcs npodunnn BMYCKHbIX n BbIMYCKHbIX Ky/layKoB
pacnpenenuTesibHOro Bana, onpeaensioume YyCKOpeHMe U BpeMs-cevyeHue
OTKPbITUS K/lanaHoB, a TakKXe B3aMMHOE MNOJIOXEeHUe pacnpenenmTenbHoOro
(pacnpenenuTesibHbIX) M KOJIEHYaTOro BasioB, OT KOTOPOro 3aBUCUT MOMEHT
Hayana OTKpbITUS KnanaHoB. [llpn noabope OIP Henb3s npeHebperatb
3HAYEeHMUAMN  OrpaHMUYUTENbHbLIX  (aKTOpOB, HanpuMmep, MaKCUManbHO
A0NYCTUMbIM 3HaYeHneM TemnepaTypbl oTpaboTaBwux rasos (Or).

OueBMAHO, 4YTO W3MeHeHue npodunen KynaykoB pacrnpesennTesibHOro
Bana B npouecce paboTbl ABUratena HeuenecoobpasHO M3-3a 3HAYUTESIbLHOMU

rPOMO340KOCTU n HenOCTaTO4YHOM HaAEeXHOCTU COOTBETCTBYIOLLEIO



MCNOSIHUTENIbHONO MexXaHM3Ma W CHMXEHWUS MO 3TOM MPUYMHE HALEXKHOCTU
aAsuratens B uenoMm. [lloaToMy npu BbibpaHHbIX B npouecce AOBOAKMU
npopunax Kynadkos pganbHenwnnm noabop PIrP 3aknwoyaetrcs 06bIMHO B
yCTaHOBKE TaKOro MOMEHTa Hayasia OTKPbITUS KnanaHoB, MpuW KOTOPOM
npouncxoant 6onee apdpekTUBHOE HAMOSIHEHNE LNMINHAPOB CBEXUM 3apsaoM.

Apyron noaxoA4 K yBeSIMYEHWUIO HaMoOSIHEHMS UWAMHAPOB 3aK/lo4vaeTcs B
3aMeHe KMelLlerocs pacnpegenuTtenbHOro Bajfla Ha HeCcTaHAapTHbIM, C
pacMpeHHbIMU dazamu rasopacnpeneneHus. Takomn TIOHUHI
KapblopaTopHbIX U WHXEKTOpHbIX ABuratenen BA3-21083 ¢ pabouum
obvemom 1,5 n wn kapbiopatopHbix pasuratenen BA3-21080 (1,3 n)
BbINONIHSAET neTepbyprckoe npeanpuatne "ABTOTpoH". YcCTaHaBNMBaeMbIN
HeCTaHA4apTHbIN pacrnpeaenuTesnibHbin Ban C pacwupeHHbiMn OIP mnmeet
yBESIMYEHHYI0 BbICOTY MPOduUAs KynaykoB, 4YTO MO3BOSISET YBEUYUTb XO4
knanaHos Ao 10,2 MM. KpoMe yCTaHOBKM HOBOro pacnpenenutesibHoro sana,
npom3BoanTcs obpaboTka no wabnoHy KOHTYpPOB OTBEPCTUM BMYCKHbIX
KaHanoB Yy (@naHueB Trof0BKM UMAMHAPOB U Yy daHUeB BMYCKHOro
KonnekTopa C nocneaytowler yCTaHOBKOW KOJIJIEKTOpa Ha Hanpasnswwue
WwTndTol. [Ona TOHKOM HacTponkm OIP Ha pacnpepenuTenbHblid  Ban
yCTaHaBMBaAETCS pa3pe3Has LecTepHs npuBoAa, MNO3BOASKOLLAS W3MEHSATb
nonoxeHune ee  3ybyaToro BeHUA  OTHOCUTENbHO  CTynuubl. Ha
3aKYNTENBHON  CTaaun paboT BbIMOMHSAETCS perynmpoBKa KJ/arnaHoB,
CUCTEM MNUTAHUA N 3aXUraHUd, a TakXe perysimpoBka ypoBHSA aMuccum CO wm

C.H,. MNocne BbINONHEHNSA BCeX paboT MOABEPrHYTbIi TIOHWHIY ABUraTesb

npu 5900 1/MunH passBuBaeT MowHocTb 58,9 kBT (80 n.c.), Kpome TOro, ero
MaKCUMasbHbIN KPYTALWMA MOMEHT B AMarna3oHe CpefHMX 4acToT BpalleHus
KB Heckonbko yBenuumBaeTcd. [peanpuatve AaeT rapaHTUO Ha BCe BuUAbl
BbIMNO/IHEHHbIX paboT.

OO HEKTUBHOCTb HAMOAHEHUS UWAMHAPOB XapaKTepusyeTcs 3HavyeHuem

KoadduumneHTa HanonHeHna n, . KoadduumeHT HanonHeHus npeacraBnser

coboM OTHOLWEHMEe KoMnmyecTBa CBeXero 3apsga, NoCTynmsBlIero B LUMAMHAP K
MOMEHTY JAEeNCTBUTENIbHOIO Hauasa oXkaTus, K TOMYy KOJIMYECTBY 3apsaa,
KOTOpOe TeopeTnyeckn mMorno 6bl moMectutbCs B paboyem obbeMe uunmHapa

NMpn HEN3MEHHDbIX YCNOBUAX Ha BMNYCKE. 3a MOMEHT AeNCTBUTENbHOIro0 Hadana



oKatua 3apsada B uunmHape 4-TakTHOro ABwuratens npuHUMaeTcsa MOMEHT
3aKpbITUA BMNYCKHbIX KJjlanaHoB. YC/0BUSA Ha BMNycke Ang aAsuratenen 6es

HajaAyBa XapaKTepusylTCcs AaBfeHueM p, = p,U Temnepatypon T,=T,, rae
pou 1y - napameTpbl OKpyxatowen cpeabl. [ns ABuratenen c HaaayBOM

YyCNOBMSIMM Ha BMyCKe SABAAKOTCSA AaBreHWe p, W Temnepatypa 7, nocne

KoMrpeccopa.

CnepyeTt 3aMeTUTb, YTO HaNAEHHble ANns onpeaeneHHOM 4YacToThbl BpalleHus
KB Hanbonee adpdekTuBHbIEe ha3bl razopacnpeneneHnsa npu Apyron 4yacrore
BpalleHMs TaKOBbIMM YXe He SABASKTCH, TaKk Kak He obecneyuBatoT
COOTBETCTBYIOWEro HanoJIHeEHNs uunmMHApoB. [1o3TOMYy B NOAaBNSAIOLWEM
60oNblINHCTBE CnyyaeB @QaKTUYeCKU MNpOU3BOAUTCA peryimpoBka MOMEHTa
Hayana oOTKpbITUA KnanaHoB AN Haubonee xapakKTepHOro B rnpouecce
3KCnsyaTaumMm CKOPOCTHOro pexmnma pabotel agsuratens. Obwen teHaeHunen
AN BAYCKHbIX WU BbIMYCKHbIX KNanaHOB, MMelLWen Mecto C poCTOM 4acToTbl
BpaweHna KB, gaBngetca 6onee paHHee Ha4yano WU yBeAu4deHue
NPOAO/IHKUTENBHOCTU NUX OTKPbLITMA No yray MNKB.

O6blyHO ®OIP HacTpamBarTCA WUAM AN CKOPOCTHOrO pexuma, 6/M3Koro K
HOMMHaNbHOM MOWHOCTM aABuratensa (6bICTpoOXoAHasa perysanmpoBka), wnu ans
CKOpPOCTHOIoO pexumMa B 30HEe MaKCUManbHOrO KpyTSWEro MOMeHTa
(TuxoxogHasa perynumposBka). KayecTBeHHble pas3nmMuma B  U3MEHEHUU
MOLLUHOCTW W KpYyTSLLEero MOMeHTa ABuraTens oT 4acToTbl BpaweHus KB npu
paboTe paBuratens NO BHEWHENW CKOPOCTHOW XapakKTepuctuke Ans

6bICTPOXOAHOM N TUXOXOAHOW perynpoBKM NokKasaHbl Ha puc. 2.1.
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Puc. 2.1. BHewHA CKOPOCTHafA XapaKTepucTtuka ABuratensa npwm

6bicTpoxogHon (1) wn TunxoxopgHom (2) perynupoBke: P -

e

apdekTMBHAsA MOLLHOCTb, M, - 3(p(PEKTUBHbIN KPYTALMNNA MOMEHT, n -

yacroTta BpauweHua KB

Bonee 6GnaronpusaTtHble ycnosBua aAns noabopa 3ddekTuBHbIX da3
rasopacnpeneneHns UMeKTCa y ABUratenen, rae ynpassieHMe BAYCKHbIMU U
BbIMYCKHbIMU KnanaHamm OCyLLecTBAeTCS OTAENbHbIMU
pacnpeaenutenbHbiMM Banamu. [pu ynpaBneHuUM KnanaHamMyu C MNOMOLLbIO
OAHOro pacnpenenuTesibHOro Bajsla MOXHO BeCcTM pedb 0 3PPEeKTUBHON
HacTponke ®IP unmM TONbKO ANS BMYCKHbIX, WAM TONbKO ANS BbIMYCKHbIX
K/1anaHoB. Hactpownka OrP  gomxkHa BbIMOJIHATbLCA B  YyC/0BuUAX
NCMbITaTe/IbHOro CTeHaa, MNO3BONSANOLWEro NpousBOAUTbL HArpysky aBurartens
NO BHEWHENW CKOPOCTHOM XapaKTePUCTUKE U  KOHTpPOSIMpoBaTb BCe
HeobxoanMble napameTpbl.

B kauecTBe npuMepa paccCMOTpUM MNocnenoBaTeNbHOCTb HAaCcTponkn ®IrP mn3
ycnoemsa obecrnedyeHmss MakcuManbHOro cpegHero 3deKTUBHOro AasrieHUs

P 8N4 Kap6+opaTopHoro ABUratend BO BCEM AMaArna3oHeE 4acCTOTbl BpallEHUA

KB. 3amMeTum, 4To pa3BunBaeMad 6eH3MHOBbLIM ABUraTeneM MOLWHOCTb 3aBUCUT
HE TOJIbKO OT HaAMNOJ/IHEHUA UMAMHAOPOB, HO M OT Ka4eCTBEHHOINO COCTaBa

roptoyen CMecum, KOTOpbIn XapakTtepusyeTtcs KoadhduumeHToM un3bbiTKa



Bo3ayxa a. KoadhduumeHT wun3bbiTka BO3AyXa « npeacraBnser cobon
OTHOLUEHMEe KONu4yecTBa BO3AyXa, AEUCTBUTENIbHO MOCTYNMBLUEro B LUANHAP
Ha MOMEHT 3aKpbITUS BMYCKHbIX OpPraHoB, K TOMY KOJIMYEeCTBY BO34yXa,
KOTOpoe TeopeTuyeckn HeobxoamMmMo Anst MOSIHOro CropaHus NMoCTynuBLUEro B
UMNMHAP TonnBa.

CHayana npu HEU3MEHHOW peryinpoBke kKapbiopatopa M HEU3MEHHbIX
asax OTKPbITUS W 3aKpbITUA BbIMYCKHOrO KfnanaHa, YCTaHOBJIEHHbIX
3aBOAOM-M3roToBMTENEM, MNONYYMM 3aBUCUMOCTM KO3 dMUMeHTa m36biTKa
BO34yXa a OT 4acToTbl BpaweHna KB n npu pa3sHbiX 3Ha4YeHMsX yria Havana

OTKPbITUS BMYCKHOrO KnanaHa g¢,,., . CKopee BCero, okaxeTcsi, 4To pasbpoc
3HayYeHuln a= f(p,,,,) NPV pasHbiX 3HaYeHUAX n 6yAeT HEOAUHAKOBbIM, T.K.

Ha «, N0 KpanHen Mepe, 6yayT BAUATb BOJSIHOBblE MpoLEecCbl BO BMYCKHOM
Tpybonposoae.
Mpn 3HaA4YeHuUn n, AN KOTOPOro MMeeT MeCTO MaKCMMalnbHbIM pa3bpoc

3HAYeHUN «, DIKCMepuMeHTaslbHO Hanaem 3aBucuMmocTm p, ., b, «,

e

n,=f(®,,..) W NOCTPOUM COOTBETCTBYOLWME rpadukun. Npumep rpaduyeckon

MHTEeprpeTaunm NoNyYEeHHbIX pe3ynbTaToB NoKasaH Ha puc. 2.2.
N3 pucyHka BMAHO, 4YTO C YyBEJIMYEHMEM 3ana3ablBaHMs yrna Hadana
OTKPbITUS BMYCKHOrO K/janaHa 3Ha4yeHuUsi « U 7, MOHOTOHHO YMEHbLUATCS.

MoaToMy, ecnuM XxapakTep W3MeHeHust p,. W b, CBSA3bIBAaTb TONbKO C

M3MEHEeHWEM 3Ha4YeHUd «, TO 3TO NpUBEAET K HernpaBulbHbIM BbiBOAAM. [leno
B TOM, 4YTO B PpeEe3yJibTaTe€ BbITaJIKUBAHNUA MNOPLUIHEM 3apdaa U3 UWINHAPA

nepen 3akpbltTeM BMNYCKHOMO KinanaHa npoucxoaunT nageHwe n,, a 370, B

CBOI o4yepenb, BfieyeT 3a coO60N yMeHblUueHne « .
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Puc. 2.2. BnnaHue ¢a3 oTKpbITUA U 3aKPbITUA BMNYCKHOro KJanaHa
Ha napaMeTpbl pabouyero npouyecca NpM HEU3IMEHHOW perynaumpoBke
kap6ropaTopa

YT06bbl UCKAKUUTL B nocneaywuwmx onbitax BAUWAHWME «o Ha p,.,

Kap6ropaTop Ha Ka>XA0M Harpy3so4dyHOM peXunMe nytemM perymposkun riaBHoOro
XUKrnepa AOoJIXKEH HacCTpamBaTbCd Ha 3Haye€eHnMe o, T1pU  KOTOpPOM B

npeabiaywinx ornbiTax 6b1n10 A0OCTUTHYTO MaKCMMaJZIbHOE 3Ha4yeHune p, . N3

puc. 2.2 cnepyet, 4To B AaHHOM cC/iydyae A9 BCeX Harpy3o4HbIX PexXuMoB

AOJIKHO BbITb BbINOSIHEHO ycnosue a=11.

Hanee BbIMOJTHAKOTCA 3KCNeEpUMEHTHI, Luenbio KOTOPbIX ABNAETCA

onpeaeneHne 3aBUCUMOCTU p, = f(n) CHayana npuv pasUYHbIX 3HAYEHUAX
yrna Hadana OTKpbITUS BMYCKHOro KjarnaHa ¢,,, W HEM3MEHHOM (3aBOACKOM)
3HAYeHMU yrna Hayana OTKPbITUA BbINYCKHOro KjanaHa ¢, .., @ 3aTeM
HaobopoT, NpWU pPasNUYHbIX 3HAYEeHUAX ¢, . W @, . =const. [IpyU NpoBeaeHUN

3KCNEPUMEHTOB A5 KaXA0M NMOCTOSAHHOM 4YacToTbl BpaweHns KB Heobxoammo

onpeaenuTtb WHTepBan A@, B KOTOPOM 3HayeHwe p . MOJyYEeHHOEe npu

KOHKPETHOM 3HA4Y€HWMUN Yrjla Ha4ajla OTKpPbITUA KialflaHa, O0CTaBajioCb Obl

HEN3MEHHDbIM.



M3 nony4yeHHbIX pe3ysibTaTOB OYEBMAHO, YTO MPU MUHUMANbHOWN, CpeaHel
M HOMMHANbHOW 4acToTe BpaweHus KB ana nonyyeHuss MakKCUManbHOro

3HauyeHusa p, TpebyloTca pasHble dasbl ra3opacnpeneneHuns.
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Puc. 2.3. NMop6op 3¢ddexktuBHbIX (Pa3 rasopacnpepgeneHvsa ans

LWMPOKOro AMana3soHa 4acTtoTtbl BpauweHusa KB

MoatoMy ans 0606weHnsa pesynbTaToB CTPOUTCS AMarpaMmma, y KOTOpon no

ocn abcumncc OTKNaAbIBAlOTCS 3HAYEHUS ¢, . , @ MO OCU OpAMHAT - 3HAYEHUS
®yowm - Ha OTY AMArpamMmy HaHOCATCS MaKCMMasibHble 3HA4yeHus p,. Npu

MUHUMANbHOW, cpeAHeN WM HOMMHANbHOM 4acToTe BpaweHus KB, kak 3To
nokasaHo Ha puc. 2.3. 3aTeM BOKPYr 3TUX 3HAYEHUW CTPOSATCSH, HanpuMmep,

nvHun - (p,, —2%p )=const. Ecnn obnactb, B KOTOPOW JIMHUK BCEX
m me max

MaKCMMYMOB MepeceKarlTcs, OTCYTCTBYET, TO CTpPoAT (p,, —4%p ) =const .

me max
B pe3ynbTaTte Takux NOCTPOEHUIN onpenensercs obnactb 3HA4YEHUN YrioB
Hayana OTKpbITMA KnanaHoB (Ha gmarpamMmme 3Ta 06nacTb 3aWTpMxXOBaHa), B

KOTOPOM Ha KaXAOM CKOPOCTHOM pexumme obecrnedymBaeTtcs 9%%p = . Ans

MnoNydYyeHNA XKeNaeMoro pe3sysibtata O0CTaeTCAa BbICTaBUTb Ha ABUraTeslie Takne

3HaveHusa ¢, .. VN @, . , YTOBbl COOTBETCTBYHOLIME 3TUM 3HAYEHUAM JINHUM

nepecekanncb Ha gnarpaMmMme B 3alUTPUXOBAHHOM obnacTu.



AHanornyHo Haxoautca obnactb ®IP, B KoTOpon obecneunmBaercs

MWUHUManbHoOe 3HadeHue b,. B npegenax HanaeHHbIX obnacten OIP ans

b
Pre max iy e min 3HaueHUst Proa y Prosn ciefyeT BbICTABUTb TAKMMU, YTOBbI OHU,
MO BO3MOXHOCTW, obecneunBany NosyyeHMe BO BCEM CKOPOCTHOM AMana3oHe

Kak p. Takwn b, .

e max ! in

3aMeTuM, 4TO TNPUBEAEHHYK Bbille 3aga4vyy MOXHO pewuTb C
MWHUMasIbHbIMW 3aTpaTaMy BPEMEHU M MaTepuanbHbliX PEeCcypcoB, ecnu Ans
onTuMmnsaumm OIP Bocnonb3oBaTbCA METOAOM TrpaAMeHTa, W3BECTHbIM U3
TEOpUU NSIAaHNPOBAHUSA SKCNEPUMEHTA.

B kayectBe OTNpaBHOr0O MOMEHTa B NEpPBOM MpUBAMXKEHUN ANS

aBTOMOOW/IbHBIX ABUratesien MoxHo npuHATb ®IP, npuBeaeHHblie B Tabn. 2.1.

Tabnuua 2.1

®a3bl rasopacnpeneneHmnss aBToMobUuNbHbIX
aAsurartenen, © NKB

BrnyckHon KnanaH BbINnyCcKHOM KflanaH
Yron Yron Yron Havana Yron
Hayana 3aKpbITUS OTKpPbITUSA 3aKpbITUS

OTKPbITUSA

beH3nHOBbLIE ABUraTenm

10...20 po|35...45 nocne| 45 ...55 po | 5...15 nocne
BMT HMT HMT BMT
[n3enbHble aABUraTenu

0...30 no|30...50 nocne| 30 ...55 po | 5...40 nocne
BMT HMT HMT BMT

CnepyeT 3aMeTUTb, 4YTO TOYHO BbICTaBUTb pasbl rasopacnpegeseHums
MOXHO SiMWb B C/Ay4yae, KOrAa yKasblBaeTcsi, NPy KakoOM 3HadeHuu 3a3opa B
npueoAe KianaHoB 3TU ¢a3bl UMEKOT MECTO.

NMpuMeHUTENbHO K KapbiopaTopHbIM ABUraTtensaM HeobxoaMMo Takxe
YUYUTbIBaTb, YTO C/INLIKOM paHHee OTKPbITME BMYCKHbIX KnanaHoB npu pabote
Ha YaCTUYHbIX Harpy3kax BeaeT K 3abpocy oTpaboTaBLUMX ra30B BO BMNYCKHOMN
TpybonpoBoA, YTO yXyAllaeT BOCN/IaMEHSAEMOCTb FOPOYENn CMecu.

Ons pacwmpeHnss CKOpOCTHOro AmnanasoHa yctonumeon paboTbl Hanbonee
BbICOKOOGOPOTHbIX  HGEH3MHOBLIX ABuraTesniem B  OTAENbHbIX  CAydasx

NMPUMEHAETCA aBTOMaTU4YECKAA PperyjnmpoBKa cba3 rasopacrnpeaeneHmna BO



BCEM AMana3oHe 4yacToTbl BpaweHusa KB HenocpeaCTBEHHO BO BpeMs paboThl
Apuratens. B kauecTBe npuMepa MOXHO COCNATbCsA Ha yYCTaHaBNMBAaEMbIM Ha
asTomobmnn BMW 320i n 325i ogHOpsaHbIN 6-UMNNHAPOBLIM 6EH3NHOBLIN
aAsuratens M-50, koTopbin (HauMHas C ceHTsbpa 1992 r.) ocHauweH
MEXaHU3MOM  AMHAMM4YecKon perynupoBkun da3 rasopacnpeneneHus,
NoNy4YMBWMM  COKpaweHHoe o6o3HadyeHne VANOS (oT  HeMmeuKoro
cnoBocoyeTaHms  variable  Nockenwellensteuerung).  McnoOAHUTENbHbIN
MeXaHu3M BKAKO4YaeT B cebs pacnosioXeHHbIM B KOpnyce MopLUeHb,
nepexoasiwmMim B WTOK C BWHTOBbIMW LWAMLAMWU. DTU LWANLBI BXOAAT B
3auensieHne C COOTBETCTBYHOLMMU LWAMLAMW, BbINOAHEHHbIMM B 3yb64yaToM
Konece ANs npuvBoAa pacnpenenutesibHOro Basa, ynpasisiowero BNyCKHbIMMU
KnanaHamu. [lepeMelleHre MNOPWHS W ero LwWToKa B HanpaB/ieHUM OcCKu
pacnpenenuTenibHOro Basa MpMBOAMT K M3MEHEHMUIO B3aMMHOIO MOJSIOXEHUS
3ybuatoro koneca u Bana. lpu 3TOM xoA4 NOpWHSA M 06ycnoBneHHoe WM
M3MEHEHMEe TONIOXEeHUS pacnpefennTenbHOro Basa 3aBUCAT OT AaBNeHUs
mMacna, noABOAMMOrO K KOpPMNyCy MWCMNOJHUTENIbHOrO  MexaHu3ma no
oTaenbHOMy wMacnonposoay. bBnok ynpasneHus pBuratesnieM C MNOMOLUbIO
3/IeKTPOMarHUMTHOrO KnanaHa, pacrnosioXXeHHOro B Kopnyce WUCMNOSIHUTENbHOro
MexaHu3Ma, perynumpyeTr JAaBfieHMe Macna B 3aBUCMMOCTM OT 4acToTbl

BpaweHunsa KB.

Ny N

Puc. 2.4. U3meHeHume ko3dPpuumeHTa HanNosiIHeHMss npu paborte
ABUratena no BHEWHEW CKOPOCTHOM XapaKTepucTtuke npwm
6bictpoxogHoM (1) wm TunxoxogHom (2) perynampoBke a3

razopacnpepesnieHus



NMpnMeHeHne 3TOro MEXaHU3Ma no3soJinjiIo yMEHbLWWUTbL  3HAYEHUE

CKOpPOCTHOro koadpduumeHta 4k, ¢ 0,797 po 0,712 npu npakTUYecKu

HEU3MEHHOM 3HaudeHun koadduumeHTa npucrnocobnaemoctn £ = 1,074. B
AAHHOM cnydyae ™MexaHusm VANOS, nnaBHO W3MeHSAS MOMEHT OTKpbITUSA
BMYCKHbIX K/larnaHoOB B 3aBMCUMOCTU OT CKOPOCTHOro pexuma, obecnedmsaeTt

MaKCuMMalibHbl€ 3HAQ4Ye€HUA 7, BO BCEM [AMaANA30HE YaCTOTbl BpalleHUA KB.
KayecTBeHHbIN Xapaktep MaMeHeHund n, B 3aBUCMMOCTU OT BhAa PEryjnpoBKHU

nokasaH Ha puc 2.4.
N3 pucyHKa BMAHO, 4YTO C YyBe/JAMYEeHMEeM 4acToTbl BpaweHua KB

MaKCuMMalnbHOE 3HaAa4YeHune 7, WUMEET TeHACHUWMIO K CHUMXXEHUKD BCeacTBue

BO3pacCTaHUsa aspOoAMHaMUYECKMX MNOTepb MU3-3a MOBbIWEHUA CKOPOCTHU
BO3AYLUHOIro NOoToKa BO BMYCKHOM TpakTe.

CoBepLlleHHO 04eBMAHO, YTO NMOAOGHbLIN TIOHUHI TPM noa cuny BbINOAHUTL
TOJIbKO CaMOMy NpeanpusaTUio-n3roToBUTENO ABUraTend, Tak Kak Ang 3Toro
TpebyeTcs MoOLWHas 3KCNepuMeHTanbHas W npoum3BoAcTBeHHas  6asza.
Haunbonbwee, 4TO AOCTYNHO O6bIYHOMY MpeanpuATUIO aBToCcepBuca, - 3TO
noabop addekTnBHbIX a3 rasopacnpeneneHns nyTeMm  U3MeHeHus
B3aMMHOIro rOJIOXEHUA pacnpenennTtesibHOro W KoJsieH4yaToro Banos. B
nyduwem cnydyae - 3TO M3roTOBJSIEHWE HOBOro pacnpenenutesibHoro Bana C

M3MEHEHHbIMUA I'IpOCbVIJ'IFlMVI M yrnaMmm 3aK/iIMHKMN Kyj1a4KoOB.

3. MOAEPHU3ALUNA BIMYCKHOIO TPAKTA
CUCTEMbI MUTAHNUA

BrnyckHOM TpakT CNyXuT ANAs noaBoAa cBexero 3apsaa (roptoyen cMmecu
WIn BO3Ayxa) K uumanmHapam asuratens. BnyckHol TpakT Bko4yaeT B cebs
3ab0pHMK aTMOChepHOro BO3AyXa, BMNYCKHble TpybomnpoBOoAbl, BO3AYLUHbIN
dunbTp, yCTaHaBMBAEMbIN B pa3pbiB BMYCKHbIX Tpyb6onpoBOAOB, BMYCKHOW
KONNEKTOp, BANYCKHblE NAaTPybKmM M BNYCKHbIE KaHasbl FOJIOBKN LMANHAPOB. B
kapbropaTopHbIX ABUraTensax nepea BMNyCKHbIM KOJIIEKTOPOM pacnosaraercs

Kap6lopaTop, MO3TOMY 4acTb BMYCKHOro TpakTa oOT KapbiopaTtopa 4o



BMYCKHbIX KJ/laNnaHOB OKa3blBaeT CyLWECTBEHHOE B/IMSSHUE Ha npouecc
cMeceobpa3oBaHMs U pacrnpefenieHnst roproyeir cMecu Mo  UWUInHApaMm
ABuraTens.

MapaMeTpbl BMYCKHONO TpaKTa OKa3blBAeT OYE€Hb CU/IbHOE BMSHWE Ha
XapaKTep W3MEHEHMS MOLWHOCTUM W  KpyTSAlWEero MoOMeHTa. 3a cueT
NPaBUNbLHOTO  OMpeAeneHns pa3MepoB TpybonpoBOAOB W HACTPOWMKM
BMYCKHOIMO TpakKTa MOXHO A06UTbCS 3HAUYMTENbHO 60/blIEero HamnoJIHEHUSN
UWIMHAPOB, 4YeM, K MpuMepy, NyTeM COBEPLUEHCTBOBaHUS (OpMbl U3rM60B
Tpy60npoBOAOB BbiMYCKHON CUCTEMBI.

OCHOBHble  TpeboBaHUsA, nNpeabsBiAseMble K  BMYCKHOMY  TpakTy,
3aK/oYaloTcs B 06ecrneyeHnn MUHMMaNbHOro COMPOTMBIIEHUSA Ha BMyCKe U
paBHOMEPHOM pacrnpefeneHnm roproyen cMecun nNo UMNnMHApaM ABuratens.

O6ecneyeHne MMHUMANbHOINO COMPOTUBIIEHUA Ha BMYyCKe /[AOCTUraeTcs
NyTEM YCTPaHEHUs LEepOXOBaTOCTU BHYTPEHHUX CTEHOK TpybornpoBOAOB, a
TaKXe pe3KMX WM3MEHEHWI HamnpaBfiEHUS MOTOKA W YCTPaHEHUsl BHEe3arHbIN
CYXXEHUI W pacwmpeHuin TpakTa. [loCKoNbKy ruapaBfinyeckue notepu B
NPOXOAHOM CEYEHUM BbIMYCKHbIX K/lanNaHOB OKas3biBAlOT Ha HaroJIHEHUE
UUIMHAPOB 3HAuYUTENbHO MEHblUee BJIMAHME, UYEM TMOTepM B MNPOXOAHOM

ceyeHnn BMYCKHbIX, TO ANA YBEJINYEHUA KOBqu)VILI,VIeHTa HanoJIHEeHNA 7,

ANaMeTp BMYCKHOro KjanaHa yBe/IMUYMBAOT 3a CYET YMEeHbLUEHUs AMaMeTpa
BbIMyCKHOro. B Hambonee dopcupoBaHHbIX ABUraTeNsaX Ha OAWH LUWIAUHAP
[lenawT 2, a uHoraa gaxke 3 BAyCKHbIX KanaHa.

Bbi6op KONMUYECTBa BMYCKHbIX K/1anaHOB B FOJIOBKE LUWIMHAPOB AenaeTcs C
YYeTOM MHOrmMx dakTopoB. [ns Nnydwer 3akpyTKuM BO3AYLIHOrMO 3apsia Ha
BANYCKE aBTOMOOWNbHbIX AW3eNbHbIX ABUratenen C AnaMeTpoM UMAMHAPa
MeHee 150 MM NPUMEHSIIOT FONOBKM LMANHAPOB CO CNUpPasibHbIMU BMYCKHbIMU
KaHanamm W OAHMM BMYCKHbIM KfanaHoOM Ha uunuHap. B 3Tom cnydae
WHTEHCUBHOCTb BpalleHus 3apsga B UMInHApe okasbiBaeTcs B 1,5 n 6onee
pas Bbille, 4YeM TMpU HanMuMu ABYX BMYCKHbIX KnanaHoB. HekoTopbiM

YME@HbLUEHNEM 3HauYeHuAaA 7 NpU HaJIN4MmM OAHOro BMYCKHOro KiarnaHa Ha

UMAMHAP Npu 3TOM npeHebperatoT, TaKk Kak BO3ayxa ANS MOJIHOro CropaHus
NOAAHHOro B UWAMHAP TOMJMBA OKa3blBaeTCs BMOSIHE AocTaTtodHo. dopma

cCnupann BMYCKHOrO KaHana noabupaeTcs Takol, 4Tobbl 3aKkpyTka 3apsaa



obecneumBana Haubonee addekTnBHOE CMeceobpasoBaHme. [lonyTHO
3aMeTuM, 4YTO B nMNpouecce nycka Au3eNlbHOro ABuratenss npu  HU3KKUX
TemMnepaTypax OKpyXawwen cpeabl 3akpyTka 3apsja npueBoauT K
yBe/IM4YeHUto nepuoaa 3a[epXKW CcaMOBOCM/IAaMeHeHUss TonamBea, 4To
yXyalwaeT nyckoBble KadectBa asuratensa [1]. [JobuTtbca ynydweHus
NMYCKOBbIX KauyeCTB ABuUratesid MOXHO MyTeEM YCTaHOBKM wubepa Mexay
BNYCKHbIMM naTpybkaMm mn BNYCKHbIMWM KaHanamMu. Ha nepuop nycka wmbep
CTaBUTCS BoOAUTENeM B [MOJIOXKEHUe, MNpuv KOTOPOM nNoWwadb Ce4vYeHus
BMYCKHbIX KaHanoB B roOJIOBKE UWIMHAPOB MepeKkpbiBaeTcqd MPUMEPHO Ha
80%. >Toro okasblBaeTcs [AOCTaTOYHO ANns Toro, 4YTobbl YMEHbLUTb
BpalleHne 3apspa B unmnvHape n obecneymTb HaAEXHbIM MYyCK AW3ESIbHOro
asuratens (6e3 npuMeHeHUs npoumx cpeactB obnieryeHumss nycka) npu
TemMnepaType okpyxatouien cpeabl Ao - 21 °C.

B 6eH3MHOBLIX ABuratensax, HaobopoT, npeanodTeHune oTaaetca 6onee
3(PHEKTUBHOMY HAMONHEHUID UMAMHAPOB, TaK KakK KOJMYECTBO MOCTYNUBLUEMN
B UMINHAPbLI FOPHOYEN CMECU HenoCpeACTBEHHO CKa3blBAETCS Ha MOLLHOCTWU.

bonee BblCOKME 3HayeHUs n, OOCTUrakTCAaA MNpn Haandmm ABYX BMYCKHbIX

KNanaHoB Ha LUMANHAP.

YMeHblWeHNne CONpOTUB/IEHUS HA BMYCKe 3@ CYET YMEHbLUEeHMS CKOPOCTU
noToKa NyTeM yBenmyeHus cedeHmin TpybonpoBoaOB He BCerga BO3MOXHO MO
HECKO/IbKUM NpUYNHaM. Bo-nepsblx, npu yBennyeHnmn ceyeHumn
TpybonpoBoaos BoO3pacTtatoT rabaputbl M Macca ABuratensi, BO-BTOPbIX,
CHUXXEHME CKOPOCTU MNOTOKA YMeHbLuaeT Typbynusaunto CBEXero 3apsaa npu
NOCTYMN/JE€HUN €ero B UWAWMHAPbLI, B pe3yabTaTe 4Yero npoucxoauT yxXyalweHue
KayecTBa cMeceobpa3oBaHMSA Kak B OEH3MHOBbIX, TaKk U B AU3ESIbHbIX
ABuraTtensx.

ONns paBHOMEPHOro pacnpeneneHunst CBexero 3apsga no  uUuManHapam
BMYCKHOMY TpakKTy NpuaalT CUMMMEeTpu4dHyto dopMy. Hambonee BaxxHO 3TO
ANs ABUraTenenm C BHEWHUMM cMeceobpasoBaHMEM, Y KOTOPbIX Mpouecc
cMeceobpa3zoBaHus HauMHaeTcs B KapbtopaTope. Mpwn TaKoM
cMeceobpa3zoBaHMKM BaXXHO obecrneymTb He TO/IbKO paBHOMEpPHOEe HaroJIHeHne
UMAMHAPOB, HO M OAMHAKOBbLIM KAa4yeCTBEHHbIM COCTaB MOCTynakwLwen B

uMnuHapbl cMecu. o 3TOM npunynHe B Kap6ropaTopr|x ABUTraTeENAX BMNyCKHa4d



cuctemMa Ao/MKHA MMETb HEe TOMIbKO MPOCTPAHCTBEHHYKD CUMMETPUIO, HO WU
CMMMETPMIO NO BpeMmeHu. [llocnegHee o03HayaeT, 4YTO npoxoasiwasl 4epes
APOCCENbHYIO 3aC/IOHKY nopuMs CMecu AOo/MHKHA MnoAXOAUTb K BMNYCKHbIM
KaHanaM BCexX LUMIMHAPOB 3a OAMHAKoBOoe BpeMsi. BO3MOXHbie CXEeMbl
pacnosioXXeHns BNyCKHbIX Tpy6onpoBoAoOB Noka3aHbl Ha puc. 3.1.

Ha pwuc.3.1 a, nokasaHa Haumbonee pacnpocTpaHEHHas CXema, npwu
MCNOJSIb30BaHUM KOTOPOM B uMnmHapbl 2 n 3 noctynaeTt 6onee oboraweHHas
CMeCb, 4YTO OCO6EHHO XapaKTepHO npu paboTe ABUratens Ha 4YacCTUYHbIX
Harpyskax. OTo 06bycnoBneHO TeM, YTO NPU HEAOCTAaTOYHO BbICOKOW CKOPOCTMU
BO3AYLIHONO MOTOKA Ha BHYTPEHHUX CTEHKaX BMNYCKHOro KOJI/IeKTopa 3a
KapbtopaTopoM obpa3syeTcs nneHka TonaumBa. DTa MNeHKa, o0CcobeHHOo npu
HU3KOM TeMMnepaType OKPY)XalLEN cpeabl, HE BCEraa ycrneBaeT MCNAapUTbCS
M OOCTUraeT BMYCKHbIX KaHaloB B rOJIOBKE LUWIMHAPOB, - B NEPBYI o4yepeab

TeX, PacCTosiHMEe A0 KOTOPbIX KOpPOUE.
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Puc. 3.1. CxemMa BNYCKHOIro KOJUJIEKTOpPa: a - C NPOCTPAHCTBEHHOM
cuMMmeTpuen; 6 - ¢ NpoCTpaHCTBEHHO-BPEMEHHOU cuMmmMmeTpuen: 1 -
BMYCKHOMW KoOJIneKTop; 2 - 6nok uwavHaposB AaBurartensa; 3 -

BbIMYCKHOW KOJI/IEKTOP



OnHaKo 1 B cny4vae BMYCKHOro KoAneKTopa C NpOCTPAHCTBEHHO-BPEMEHHOM
cummeTpuen (puc. 3.1, 6) noctynawwas B UMNMHAPLI ABUraTens roptodas
cMecb nNpu paboTe Ha 4YaCTUYHbIX Harpys3kax TaKXe MOXeT CyLeCTBEHHO
OTNIMYaTbCA NO cocTaBy. [MpUUMHa 3TOro SIB/IEHUS B TOM, YTO MPU YaCTUYHOM
OTKPbITUX APOCCENbHOM 3aC/IOHKM NMPOUCXOAUT OTKSIOHEHME MOTOKAa roproyen
CMecu OT MpPSIMOIMHENHOro ABMXeHUs. B pe3ynbTaTe TaKoro OTKIOHEHUS
Hanbonee oboraweHHass cMecb MocTynaer B Te UWIWMHAPLI, B CTOPOHY
KOTOPbIX NOTOK OTK/IOHAETCS.

YMEeHbLWNTb B/INSIHNE NONOXEHUS ApoccenbHOon 3aC/NIOHKH Ha
pacnpegeneHve cMecu Mo uUMAMHApaM MNO3BOSIAKT npeaBapuTesnbHbIn
noaorpeB CMecu OT CTEHOK BMYCKHOro TpakTa M WM3MEeHeHue Hanpas/eHus
NOTOKa TOM/IMBO-BO34YLLUHOW CMeCH.

NMoaorpeB CTEHOK YCKOpPSieT Npouecc ucrnapeHmss 6eH3nHa n cnocobcTByeT
obpasoBaHuto cMecn 6onee paBHOMepHOro cocrtaBa. O6blYHO noaorpes
CTEHOK BMYCKHOrO TpaKTa OCYLWECTBASETCA WM  XKUOKOCTbIO CUCTEMDbI
OXNIaXAeHns ABuraTtens, UAM 3a CYeT TennoTbl BbIMYCKHOrO KOJJIEKTOpa,
Korga CuUCTeMbl BMycKa WM BblMycKa pacrnosiaratoTcsa ¢ O4HOM CTOPOHblI 61okKa
LMIANHAPOB.

N3MeHeHMe HanpasneHus BO3AYLWHOro rnoTtoka ansa obecnedeHus 6onee
paBHOMEPHOro cocTaBa CMeCUM Ha BMycke B UWAMHAPbI UCMOSb30BasioCb, B
4aCTHOCTH, Ha 4-UMNUHAPOBBIX 6eH31HOBbIX ABurartensx M40,
yCTaHaBimMBaBWMxca Ha aBTomobunu BMW 316i u 318i go aBrycrta 1993 r.
Mocne BO34YWHOW 3aCNOHKM BO34yX MOCTynan B UeHTpalbHYK 4acTb
BMYCKHOIO KOJIJIEKTOpa, PacnOfIOXXEHHOro Hag KianaHHbIMM (OpPCYyHKamMu
(MHXeKTopaMn), OTKyaa pacnpenensncsa no uunmHapaMm 4epes BrYCKHble
natpybkmn onpeaeneHHoW ASIMHbI, U3MEHSIBLUMMW HanpaBfieHMe BO34YLUHOro
noTtoka Ha 180°.

N BCe e BHYTpeHHee COMpOTUBIEHNE U TPEHME O CTEeHKU ABMXYLLErocs
NOTOKa BO34yXa - 3TO TOJSIbKO OAMH, XOTA W HEManoOBa)XHblW, acrnekT Mnpu
pacCMOTPEHMM  BMNYCKHOro TpakTta. [Ang ynaydweHus  kKoadduumeHTa

HanoJIHeHnAa 7, HAMHOIo Ba>XHee UCMNOoJIb30BaTb BO3HUKaAKOLWKMNE BO BHYCKHOVI

cuctemMe BOJIHOBble 4BNIeHUSA. DTWU  BOJIHOBble HBNE€HUS BO3HWKAKT BO

BMYCKHbIX TDY6OI'I|DOBO£I,aX B pe3ysibTaTe UMKITNYHOIO NOCTYIMJ1IEHNA BO34YyXa B



umnuHapbl Asuratens. Korga BRAyckHas cuctemMa saBnsetca obwen ans
HECKONbKUX UWINHAPOB, TO BOJIHOBblIE SIBJIEHUS BO BMNYCKHOM naTpybke
OAHOr0 UMNMHApPa CKa3blBAalOTCHA Ha KonebaTenbHbIX npoueccax B natpybkax
OoCTanbHbIX uUMnMHApoB. W 4yem 6onbwe uMNMHAPOB 06beanHAEeT oaHa
BNyCKHas cuctema, TeM TpyaHee BbINO/IHUTbL €e HAaCTPOKKy, B TOM 4YMCie U no
NpUYNHE OrpaHNYEHHOCTM 06beMa MOTOPHOIO OTCEKa.

KoHCcTpyKkumns  3dp@PeKTUBHOM  BMNYCKHOM  CUCTEMblI  4acTo  SBASIETCS
pe3ynbTaTOM C/IOXHbIX pacyeToB BOJSIHOBOMW CUCTEMbI, KOTOPble HernpeMeHHO
AO/DKHbI  MPOBEpsATbCA  3KCnepuMmeHTanbHo.  KpaHe  BaxHoWm  ans
XapaKTePUCTUKM MOLHOCTM W KPYTSAWEro MOMeHTa OKa3blBaeTcs AnvHa
BMYCKHOro (BosiHOBOro) Tpyb6onposoaa. MpuHUMNManNbHbIM  MpU  3TOM
SABNSIETCA TO, UYTO KOPOTKME BMYCKHble TPybompoBOAbl CMELLaT MaKCUMyM

HarMoJIHEHUSA, XapaKTepulyembln KOIPMULMUEHTOM HAMNONHEHUSA 7, , B 06/1acTb

BbICOKMX 4acToT BpaweHus KB, a ANuMHHble BRNYCKHble TpybonpoBoAbl
obecneumBaloT xopowlee HanoSIHEHME U COOTBETCTBEHHO BbICOKUA KPYTSLLUNA
MOMEHT npu HU3KMX yacTtoTax. C yyeToM 3TOro ABuratenm roOHOYHbIX
aBToMobunen, paccyYMTaHHble Ha MaKCUMalbHYH MOLWWHOCTb, CHabawTcs,
KakK npaBuiio, OTHOCUTESIbHO KOPOTKMMW BMYCKHbIMKM TpybonpoBoaamu.
[BuratensiM rpy3oBbiX aBTOMObuen, KOTOpble AOIKHbI pa3BMBaTb XOPOLUYHO
CUny TArM npu HU3KOWM 4acTtoTe BpaweHus KB, TpebyioTca BOSHOBbIE
Tpybonposoabl 6o0nbwen AnuvHbl. [lpn 3TOM  AAWMHHbIE TpybonpoBoabl
YAy4LlWaoT HanoJIHEHNE UMNMHAPOB B 06/1aCTM HM3KOM 4acTOTbl BpalleHus,
OAHAKO NpW YyBeMYEeHUM 4acToTbl BpaweHns KB KpuBass MOLLHOCTU
ctaHoBuTcs 6onee nonoron (poCT MOLWLHOCTW 3aMennisieTcs), a KpyTawuin
MOMEHT MOXEeT CUJIbHO CHU3UTbCSA. Takum ob6pas3oM, NpU >KecTKux,
HeperynmpyembiXx BMYCKHbIX TpybonpoBogax wuMeeT MecCcTo 06bl4yHas
anbTepHaTMBa: WKW XOPOLNIN KPYTSLWMMN MOMEHT B AMana3oHe HU3KUX 4acToT
BpalleHMs W MOHMXEeHHass HOMMHanbHas MOLWMHOCTb, WM  BblCOKasd
HOMMHaNbHAass MOLWHOCTb M YMEHbLUEeHHAs cuia TArm NpU HU3KKUX YacToTax
BpaweHunsa KB.

B HEKOTOPbIX cny4yasx BMYCKHbIE BOJIHOBbIE Tpybonposoasbl,
pacnosioXXeHHble rnepea BMNYCKHbIMM KianaHamu, 6epyT cBoe Hayano wu3

obuiero BMYCKHOIo KOJIJ1IEKTOpPA, rae OHU UMEIT cbopMy HanpaB/dloLWero



natpybka. Hanpumep, V-o06pasHbii 8-umnmHapoBbi Asuratens GOUpMb
Chevrolet, noaBeprHyTblil TIOHUHIY @UpPMON Marcos, UMeeT OTAESIbHYIO
BMYCKHYIO  CcucteMy ana  kaxgoro 6noka uwmnuvHapos. BonHoBble
Tpybonposoabl CpaBHUTENbHO AJTNHHbIE " 6epyT Ha4vano n3
COOTBETCTBYHOLWMX O6WNX BMNYCKHbIX KOMNEKTOPOB, PACNOSIOXEHHbIX Haj
6nokammn umnuHapoB. [llocTynneHue BO34yXa BO BMYCKHblE KOMIEKTOPb
ocywecTensgeTca no TpybonposoaaM, 3abOpPHUKM KOTOPbIX PacnosoXeHbl Mo
obe CTOpOHbI pagmaTopa CUCTEMbl OXJIAaXAEHUS. DTO MNO3BOMSET YNyylnTb
HanosIHeHMWe UWIVMHAPOB ABUraTens 3a CYeT CKOPOCTHOrO Hanopa BeTpa,
BO3HMKaKOLWeEro npun 60nblLON CKOPOCTU ABUMXEHUSA aBTOMOOUNS.

NWHoraa BOMIHOBbIM BMYCKHbIM TpybornpoBoAaM npuaaeTcss KOHWUYeckas
dopma (Ha NyTK OT KONNEKTopa K LMAMHAPY NonepeYyHoe ceyeHne BMyCKHOro
TpybonpoBoaa yMeHbllaeTcs), 6bnarogapsa 4emy no Mepe npubamxeHus
BO34YLWHOr0 MNOTOKA K BMYCKHbIM K/janaHaM MNpOUCXOAUT €ro YCKOpeHue.
Takas KOHCTPYKUMS BMYCKHOrO TpakTa peanuM3oBaHa, B 4YacCTHOCTHU, Yy 4-
umnanHapoBoro 16-knanaHHoro asuratens dupmoel Opel (Manta 400 2.4E-4V).

Ncxoas 3 ckasaHHOro Bbilwe, B ABUraTensX rOHOYHbIX aBToOMobunen, Kak
NpaBuio, OTKa3blBAOTCA OT B3aWMMHOM0 BJINSIHUS BOJIHOBbIX MpPOLLECCOB,
BO3HUKAKLWMX NMPU HANOJHEHUN UMAMHAPOB, U BNYCKHOW MaTpyboK Ka)aoro
LMAMHAPa HacTpavmBalT uHAMBUAYaANbHO. [lpyn 3TOM 3abOpHUK BMYCKHOrO
TpybonpoBoda, wuMewwero HeobxoaAuMMyr AN NONYyYEeHUS  XKenaeMou
XapakTepPUCTUKN  MOLWHOCTM  ANMHY, HAYMHAETCsd B  HanpasfsdwoweMm
BO34YLWHbIM NMOTOK KOpobe, pacrosioXXeHHOM CHapy>Xu aBTOMOOUNSA, UK Xe B
HacCTONIbKO 60/IbLLIOM KOMINIEKTOPE, Pacrnosio)KEHHOM B MOTOPHOM OTCEKe, B
KOTOPOM UMUKINYHOCTb paboTbl UMAMHAPOB He MOXET Bbl3BaTb KosiebaHui
BO34YLIHOro notoka. Takmm obpa3oMm, KOpOoTKas A/IMHA BMYCKHbIX BOJHOBbIX
TpybonpoBOAOB FOHOYHbLIX ABUraTenen CBMAETENbCTBYET O HACTpoMKe 3TuX
ABUratesien Ha MaKCUManbHYK MOWHOCTb. HarnsaHbiMuM  nNpuMmepamu
MCMOMb30BaHUA  NOAOOHLIX  KOHCTPYKTUBHbLIX  pelleHUA B  FOHOYHbIX
aBToMobunax asnstwtcs asuratenm Ford Cosworth V8 n onno3nTHeln Ferrari
12, nmerowmne pabounit ob6bvem 3 n.

Y aBuratenem nerkosbiX aBTOMOOWNen B 3aBMCUMOCTM OT TOrO, CKOMbKO

uMnMHApoB 06beanHsIeT OAWMH  BMYCKHOW  KOMJIEKTOP, B pe3ysbTaTe



HanoXeHus konebaHWM rasa BO3HMKAKOT pasfiMyHble nepenagbl AaBfEHMUS.
MocnenHwne, B CBOK o4vepenb, 06yCnoOBAMBAOT CYLLECTBEHHO OT/MYarowmecs
XapakKTeEPUCTUKN  KPYTHAWEro MOMeHTa Yy  pas/iMyHbliX  KOHCTPYKUMU
aAsuratenen. Hanpumep, 3-umnnHApoBble ABuUratesin C 06WMM BNYCKHbIM
KONNEeKTOPOM WMEKT O4YeHb pPaHHUMW U  BbICOKMA MaKCUMYM KpyTSLWero
MOMEHTa, KOTOpbIX NpW BO3pacTaHWUM 4acToTbl BpaweHus KB pe3ko nagaert.
OTO YyKasblBaeT Ha TO, 4YTO MNpPWU HM3KOW 4acToTe BpaLlEeHUS HarnosIHeHune
UMNMHOPOB O4YeHb Xopouwee, Torga Kak npu  BbICOKOW, HaobopoT,
HeyaoBMeTBOpuUTENbHOE. 4-UUIMHAPOBbLIE ABUraTtenn nMmerT 6onee WNUPOKUn
AvanasoH 4acTtoTbl BpaweHua KB, B KOTOpOM coxpaHsetcsa 6onbuoe
3Ha4yeHue KpyTawero MoMeHTa. MoOMeHT paHO HaynMHaeT pacTu, HO AOCTUraeT
CcBOEero MaKCMMyMa 6onbLemn 4acTblo  yXe nocne HEKOTOpPOro
NMPOMEXYTOYHOr0 MNMKa nMpuM  MNOBbIWEHHOW 4YacToTe BpaweHus. 6-
UMNMHAPOBbIE ABUraTesiM WMelT cnabblin  poCT  KpyTsaWwero MOMEHTa,
Bblpa3suTesibHbIA  MakCMMyM KOTOPOro AOCTUraeTcs /ullb Mpu  BbICOKOM
yactoTe BpaweHua KB. 5-umnunHapoBble ABuratenn MNO XapaKTepucTuke
KpyTSALWEero MOMeHTa 3aHMMalT MNPOMEXYTOYHOoEe MoJsIoXKeHne mexay 4- n 6-
LMINHAPOBLIMU ABUraTENSAMN.

N3 ckasaHHOroO MOXHO caenatb BbiBO4, 4UTO uAeanbHbIM  Ans
aBToMobunbHOro Asuratens 6bi1 6bl BNyckHOM TpybonpoBoa nepeMeHHOWM
ANVIHbI, KOTOPbIA MNO3BOJSISIET pas3BMBaTb MOBbIWEHHY MOWHOCTb MpuU
BbICOKOM 4acToTe BpaweHunsa KB (annHa Tpybonposoaa MWHMUManbHasa) u
MaKCUMasnbHbIA KPYTALWMA MOMEHT B AMana3OHe HU3KUX U CpeaHWUX 4acToT
BpaweHnsa (anuHa TpybonpoBoga yBennueHHas). T.e. TpebyloTcsa BMyCKHblE
Tpyb6onpoBoabl, KOTOpble MMenun 66l ONTUMANbLHYO ASIMHY Npu Nbon yactoTe
BpaweHus KB aBuratens. Toraa aHanorMyHo TPOMOOHY MOXHO 6bino 6bl
BABUraTb Tpybbl OAHa B Apyryw, C TeM 4Tobbl 6eccTyneH4yaTo W3MeHSATb
ANVHY BOSIHOBOro TpybonpoBoZa OT BMNYCKHOrMO KjamnaHa A0 BMYCKHOMO
Konsektopa. B kayectse npuMmepa Ha puc. 3.2 n puc. 3.3 rnokasaHbl CXeMbl
CUCTEM BMycKa C perynmpyemon AJIMHOM BOJNIHOBbIX TpybornpoBoaoB AnA 6-
LMINHAPOBLIX ABUraTenen C passiMyHbIM pacnosioXXeHUeEM UMANHAPOB.

B npuBeaeHHbIX cxemMax oOAMH pe3oHaTop obbeauHsieT rpynny m3 Tpex

UMIMHAPOB, BCMbIWKKM B KOTOPbIX CreayT paBHOMepHO depe3 240° [KB.



AnnHa “ nnowaab MOMepeyvYHoro cevyeHusl BMyCKHbIX MNaTpybkoB, 6epyLumnx
Hayano M3 pe3oHaTopoB, O6bIYHO MPUHMMAIOTCA TaKMMU Xe€, Kak U B
LWUTAaTHOM cUCTeMe BMycka. [ONa YyMeHbLUeHUS COMPOTUBIIEHUS Ha BMYCKeE

Ha4vanbHasa 4YacTb BNYCKHbIX NATpybKOB BbIMNOJSIHSETCA B (popMe pacTpyba.

Puc. 3.2. CxeMma cucrteMbl Bnycka OAHO6G/04YHOro AuM3enbHOro
ABUratena ¢ BOJIHOBbIM HaaaysoMm: 1 - Ttyp6okomnpeccop; 2 -
XONnoaAUNIbHUK HaaAyBOYHOro Bo3Aayxa; 3-pecuBep; 4-pe3oHaTtop; 5 -
TeJsieCKONMMYecKoe KOJIEHO BOJIHOBOro Ttpy6bonpoBoga; 6 - 650k

unanHApoB ABUratTensa

Puc. 3.3. Cxema cucTteMbl Brnycka ABYX6JI0MHOro pAM3enbHOro

ABUratena ¢ BOJIHOBbIM HaaaysBoMm: 1 - Typ6okomnpeccop; 2 -



XONoAUNIbHUK HaAAQYBOYHOro BO3AyXa; 3-pecuBep; 4 - pe3oHaTop
nesoro (J1) 6noka uuwnuHpaposB; 5-pesoHatop npasoro () 6noka

UMAMHAPOB; 6 - TenecKkonMyeckme KosieHa BOJIHOBbIX TPYGOHPOBOAOB

MNnowanb cevyeHUst pe3oHaHCHOro TpybonpoBoaa CTpeEMATCS 3a4aTb TaKOW,
4yTO6bI MpM AONYCTUMOMN ANnnHe TpybonpoBoaa (C TOUKM 3peHuns rabapuUTHbIX
pa3MepoB) OH obecneuymBan npuemsemMble TruapaBAnyeckue noTepu.
Hanbonee cywecTtBeHHOe BAUSAHME Ha HACTPOWKY BOJIHOBOW CUCTEMbI
oKa3sblBaloT 06beM pe3oHaTopa M AJIMHa pe30oHaHcHoro Tpybonposoaa. pwu
3TOM B 3aBMCMMOCTM OT 4acCTOTbl HACTPOMKWN YYBCTBUTENIbHOCTb CUCTEMbI Ha
M3MeHeHue ASIMHbl pe30oHaHcHoro Tpybonposoaa B 1,5 - 2,0 pa3a Bbilwe, yeMm
Ha wW3MeHeHuMe obbema pe3oHaTopa. [lo 3ToM npuymHe uenecoobpasHo
BbIMO/IHUTb pe30HaTop B BMAE 4YAacCTU LUTATHOIO BMNYCKHOMO KosneKTopa.

OaHako B peasibHbIX 3KCM/lyaTaUMOHHbLIX YCOBUSX peann3oBaTb Takue
NOCTOSIHHO  perynmpyemMble BMYCKHble CUCTEMbl ANAS  aBTOMOOWIIbHbIX
ABuratenenm [OCTaTOYHO TPYAHO He TONIbKO C TOYKW 3peHus 3aTpaTt, HO U
CNOXHOCTU WCMOJIHUTENBbHOrO0 MexaHW3Ma, a TaKXe ero cpoka cnyxbbl.
MoaTOMy Ha NpakTukKe peanunsytoTcs bonee nNpocTble CUCTEMbI C NEepenyCckoMm
4acTM HAZAYBOYHOMO BO34yXa Ha BXOA4 TypOuHbI, a Takxke ABYXCTyrneH4yaTble
BMYCKHble Tpyb6onpoBoAbl C pasfIM4HOM AOJIMHOW WAM COOTBETCTBEHHO C
HEeOAMHAKOBbLIMM MonepeyHbiMK ceyeHmnaMn. Kakyto m3 aTux ¢gopm BMYCKHOro
Tpybonposoga  BbibpaTb, 3aBUCUT He  TONAbKO  OT  KOHCTPYKUMU
COOTBETCTBYIOLWEro Asuratens, HO W OT KOJM4YecTBa ero uuMInHOpPOB.
KonuyectBo UMAMHAPOB WUrpaeT 34eCb BaXHYK posb, TaK KakK OHO
onpeaensieT GopMy BOJIHbI U CUNY NyNbCaUMA BO BMTYCKHOW CUCTEME.

B kauvectBe npuMepa Ha puc. 3.4 nokasaHa CXeMa BOJSIHOBOro HaadyBea,
npu peanun3aunum KOTOpoOW 3Heprus, Heobxoaumas A[Na peryampoBaHus
pacxo4a HaaAyBOYHOro BO3Ayxa 4epe3 TypbuHy, Co34aeTca B pesyfbTaTte
nynbcaunMnm rasa Ha BMNycKe W BbINycke. Mcnonb3oBaHME TaKOW CXeMbl
HagAyBa NoO3BONSAET yNy4YlWnTb NPUEMNCTOCTb aBTOMOOUIBHOIO ABUraTend.

OnnHa n obbeM pe3oHaTopoB 5 noabuparTcs C y4yeTOM XapaKTepHbIX

pexuMoB paboTbl aABuratens. [lpyM BbixoAe ABUraTeNnss Ha PeXuMm



HOMMHANbHOMW  MOWHOCTM  BO3BpaTHble KjanaHbl 7  aBTOMaTU4eCKu
3aKpblBalOTCS.

Xopownm KpyTAWMA MOMEHT MOXHO MNONYyYUTb, €C/M BO3HMKAloLWMe npu
3aKpbITUM BMYCKHbIX KNamnaHoB YyAapHble BOJIHbI WMAW MyfbCauuM MNOTOKA
MCnonb30BaTb AN A03apsaKu ApYyrmx uuvnnHapos. Yem 6onble UMAMHAPOB
(yoapHbix  BONH)  obbeauMHsieT  OAWH  BMYCKHOM KONNeKTop, TeM
He3HaunTenoHee 3ddeKT [03apsaKW, TaK KakK nynabcaumm B KOMNEKTope
B3aMMHO BblpaBHMBatoTCA. Hanbonee >pdeKTMBHO Takas cuUcTema
dYHKUNOHUPYET Y 3-UMNMHAPOBOro ABuraTtens, Tak Kak 34eCb 0AHOBPEMEHHO

C 3aKpbITUEM OAHOIO BMYCKHOINO KjlaraHa Ha4nMHaeT OTKPbIBATbCA apyroﬁ.

o
-
'-.‘ I

Sl1 2|34 |5]8] ™

6" 1 1 7 L 1.1

Puc. 3.4. CxeMma cucrembl BNycKka C BOJIHOBbIM HaaAayBOM W
nepenyckoM HapayBo4yHOro Bo3ayxa: 1 - Typ6okomMmnpeccop; 2 -
XOJIOAU/IbHUK HaAAYBOYHOro BO3AyXa; 3-3)XKeKTop; 4-pecuBep; 5-

pe3oHaTop; 6 - 6710k ULMIMHAPOB ABUraTensa; 7 - BO3BpaTHbIN KJlanaH
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Puc. 3.5. CxeMa KoOJUIeKTOpa C MNepeK/sloyaeMon AJIMHOMN

Tpy6onpoBonoB pana V-o6pasHoro paBuratrensi: 1 - BrNyCKHOM
KONIIEKTOP; 2 - 3ac/iOHKa TMepeK/IlYeHUs AJIMHbI BMNYCKHbIX
Tpy6onpoBogoB; I - kopotkumn Tpyb6bonpoBoa; II - p[AWMHHDbBIA
Tpy6onposop

Tak Kak XapaKTepucTuMKa, a TakKXe MaKCMMasibHOe 3HauyeHue KpyTawero
MOMeHTa 3aBUCAT B NepBYK oyepenb OT KosiebaTesbHbIX MNPOLECCOB BO
BMYCKHOM TpybonpoBoae, TO onpeaeneHne ero pa3MepoB WU  0COBEHHOo
apdekTMBHON AnMHbLI  nNpunobpetaeT 6osbwoe 3HadeHue. B kadvecTse
3hDEKTUBHOM ANMHLI, KOTOpas OKa3biBaeT BAUSAHME Ha KonebaHmsa noToka
BO34yXa, CUYMUTaeTCs pasMep BMYCKHOro TpybonposBoga OT BO34YLUIHOMO
KONneKTopa A0 K/janaHa B TrON0BKe UMAMHAPOB. [MaMeTp BMYCKHOrO
TpybonpoBoga Ha NyTM K BMNYCKHbIM KfanaHaM [OJ/IKEH MNOCTOSHHO
yMeHbwaTbcss  (KOHMyeckas  ¢opma  TpybornpoBosa), 4UTO  npuaaer
BO34YLWHOMY MOTOKY YCKOpeHue. [nmMHa n nonepeyHoe cevyeHue BrYCKHOro
TpybonpoBoja 3aBUCAT, BO-NepBbIX, OT 06beMa OTAeNbHOro umManHapa, u, Bo-
BTOPbIX, OT XefnaeMon XapakKTepPUCTUKN MOLLHOCTU. HenpenoXHbiM nNpu 3TOM
SABNSIETCA cnepywllee: 4yeM MeHbwe obbeM UMAMHApPA, TEM MeHble obbem
BNycKHOro Tpyb6onpoBoga, a cnefoBaTefbHO, €ro AfiMHa M nonepedHoe
ceyeHue.

CoBpeMeHHble  BMNYCKHble  CUCTEMbl  4acCTO  ABJAKTCA  C/IOXKHbIMU,
AOPOroCTOALWMMIN KOHCTPYKUMAMK. BnyckHble TpybonpoBoabl asuratens V6

dupMbl Audi MMewT nepektoyYaeMyro C MOMOLWLbI 3ac/IOHOK AJIMHY WU



HeoAMHaKoBble nonepeyHble cedeHms [2]. CxemMa TakKoro BRYCKHOrO
KOJI/IeKTopa nokasaHa Ha puc. 3.5.

Bo3gyx nocne Bo3aywHOro ¢unbTpa MNOCTynaeT B LUeHTpasbHYK 4acTb
BMYCKHOro Kosnektopa. [lpyM nonoXeHun 3acnoHOK 2, 0603Ha4YeHHOM
NYHKTUPHOMN NUHWEN, L[ENCTBYIOT AJIMHHbIE BRNYCKHble Tpyb6onposoabl II
MPOTSAXXEHHOCTbIO OKoJSIo 780 MM U mnonepeyHbIM ceyeHmeMm npumepHo 800
MM2, KOTOpble obecrneumBaeT BbICOKWUIA KPYTALLMIA MOMEHT B 30HE HU3KOM
yacToTbl BpaweHus KB. Mpu yactote 4000 1/MUH 3aCNIOHKK 2 NepeKkpbiBatoT
ceyeHue ANNHHbIX TpybonpoBoaoB (Ha CxeMe COOTBETCTBYHOLEE MOJSI0XeHne
3aC/IOHKWN MOKa3aHO OCHOBHOW snMHMen). Tenepb KopoTkun Tpybonposopg I
(anvHa okono 380 MM UM nonepeyHoe cedyeHue npumepHo 1200 MMZ)
NO3BOISIET CO34aTb BbICOKYID MaKCUMMasibHYI MOWMHOCTb. BaXkHbIM sBnsieTcs
TO, 3aC/IOHKa pacnofaraeTcs B MecTe, rae obe KpuBble BO3AYLWHbIX MOTOKOB
nepecekarTcsi. B npoTuMBHOM criydae npu nepekaoyvyeHmn TpybonpoBoaoB
BO3HMKAET pa3pblB NOTOKA, YTO MpU ABMXKEHUM aBTOMOOMASA owyLlaeTcsa Kak
TOMTYOK. AHANOrM4yHbLIMKU MepekstvYaeMbIMM  BMNYCKHbIMM  Tpybonposoaamm
ocHawatwTca wn V-obpasHble 6-umnuHaposble 6eH3MHOBbIE ABUratenu,
yCTaHaB/MBaeMble Ha HEKOTOpble aBToMobunun knacca E ¢dmpmbl Mercedes.

Bonee npocTtoe No KOHCTPYKUWUWU, HO AOCTATOYHO 3PPEKTMBHOE pelleHune
NCMOMb3yeTCd Ha HEKOTOpbIX PpsaHbIX 6-UMAMHAPOBLIX ABUratensax. Bo
BMNYCKHOM KOJIEKTOpe 3TUX ABUratenenm ycTaHoBAeHa pasjenutesbHas
3aC/IOHKa, KOTopas Npu HM3KOM YacTtoTe BpaweHuna KB 3akpbiBaeTca n aenut
KonnekTop Ha 2 4actu. [lpun 3TOM Kaxpas 4acTb BMNYCKHOMW CUCTEMbl 6-
LMINHAPOBOro Asuratens obcnyxueaeT BCero 3 uuauMHApa, B pesynbTaTte
yero BO3HWMKAET BOJIHOBOM 3(d@deKkT, MMewwWwun Mecto B 3-UUIanHAPOBOM
asuratene. Takum o6pa3oMm, 6narogaps BO3HMKAKOLWEMY pPe30HAHCHOMY
HaaayBy, MpW  3akpblTOM pasgennTenbHOW 3ac/ioHKe obecneudunBaeTcs
yBenuMyeHne KpyTawero MoMeHTa. [lpuMepHas cxemMa TakKoW CUCTEMBbI

rnokasaHa Ha puc. 3.6.



Puc. 3.6. Cxema cucteMbl BNyCKa cpa3fensieMblM BMYCKHbIM
KOJIIEKTOpPOM: 1 - BO3Ayx03ab60pHuK; 2 -BO3AywWHbIA dunbtp; 3 -
paspgenutenbHas 3ac/iIoHKa; 4 - BMNYCKHOM KoJuUleKkTtop; 5 - 650k

UMAMHAPOB ABUrartens; 6 - BbiNyCKHbI€ KOJIJIEKTOPbI

YnpaBneHne pasgenutesibHOM 3ac/IOHKOM MOXeT OCYLWeCTBASATbCA Kak
3/IeKTPOMarHUTHbLIM K/flanaHoM no curHany 6soka ynpasneHus (ABuratenu
Omega 3000 n Senator ¢pupmbl Opel, auratenn astomobunen 280E n 320E
dupMbl Mercedes), Tak U UCNOAHUTENbHLIM MexaHn3MoM, cpabaTbiBaloWnMM B
3aBMCMMOCTM OT paspexeHunss BO BMYCKHOM Konnektope (asuratens M5
dbunpmbl BMW).

MpakTMyeckn Yy BCEX Ha3BaHHbIX ABUraTtesien HayuHas C  4acToThbl
BpaweHus npuMmepHo 4000 1/MuUH pasgenunTtenbHas 3ac/ioHKa OTKPbIBAETCS, U
B pe3yfsibTaTe 3Toro popMa BOJSIH U3MEHSETCA TaK, YTo AOCTUraeTcs BblCOKas
MOLLUHOCTb. B 3aBMCUMOCTN OT KOHCTPYKLUMU N HACTPOMKKM BMNYCKHOW CUCTEMbI
MOXHO NONy4YuTb AajbHeKwee yBeNM4YeHUne MOLWHOCTU, eCcnn Mpu OYeHb
BbICOKOM 4acToTe BpalleHusi, HadmHas ¢ 6000 1/MWH, 3aC/OHKY CHOBa
3aKkpbITb. MNogobHas cucrtema oamHakoBo 3 deKTUBHaA Ha ABUraTensx Kak c

ABYMA, TaK N YETbIPbMA KJlalnaHaMM Ha UUWJTNMHAP.



4. NOBbILLEHVUE MOLWHOCTU ABUTATENA

BbiiBUTb pe3epBbl (POPCUPOBaAHUSA ABUraTenss MOXHO C MpUBIEYEHUEM
dopmynbl ana pacyeta 3dPEeKTUBHON MOLWHOCTH, KBT:

F, =p,Vi nl@307),

roe p,. - cpeaHee sddekTnBHoe aasneHue, MMa; V., - pabounn obbem
umnuHapa, AM3; [ - KOJWMYeCTBO UWIWMHAPOB ABWraTtens; n»n - 4acroTa
BpaweHna KB, 1/MWH; 7 - TaKTHOCTb ABuraTtensa (4ns 2-TakTHbIX ABUraTenemn
7 = 2, a N 4-TakTHbIX 7 =4).

NMpUHMMass BO BHMMaHME TO O0OBCTOATENbCTBO, YTO COBpPEMEHHbIe
aBTOMOOW/IbHbIE  ABUraTesin  SABASKOTCA  BbICOKOOOOPOTHBLIMKU,  MOXHO
yTBepXAaTb, YTO AasbHenwee hopcMpoBaHME UX MyTEM MOBbIWEHUSA YaCTOoThl
BpaweHna KB 4qBndetca ™Mano nepcrnekTuBHbiM. OCHOBaHUW AN TaKoro
BblBOA@ HeCKO/bKo. Bo-nepBblX, npuv BO3pacTaHMM n  HensbexHo
NOBbLILLAKTCA NOTEPU HA TPEHUE B MOALIMMHUKAX U B COMPSXKEHUN MOPLUHEN C
UMAWHAPOBBLIMU  BTYNIKaMM, pacTyT MNOTEPUM HaA OCYLWeCTBNeHMe HACOCHbIX

XO0[0B U T.N., YTO BeAeT K YMeHbLUeHNt0 MexaHnveckoro Kl 7, U CHUXEHUIO

9KOHOMUYHOCTU ABuratensi. Bo-BTOpbIX, 3TO BeAeT K YMEeHbLUeHUI pecypca
aAsuratens. Mo3ToMy AaHHbIM cnocob dopcMpoBaHUSA HaxoAUT MPUMEHEHUE
NMWb Ha ABUraTensx CrnopTUMBHbLIX aBTOMObunewn, npeaHasHaYeHHbIX AN
YCTaHOBJ/IEHNS PEKOPAOB CKOPOCTM U HE NPETEHAYWMX Ha A0JITOBEYHOCTb.
N3 npuBeneHHON pOpMysibl BUAHO, YTO MOBbLICUTb MOLHOCTb MOXHO TakXe
KakKk 3a cuyeT yBenumyeHusa paboudero obvema uuanHApa nyTeM WU3MeHeHUus
AnaMeTpa W xoda TMOpPWHS, TakK UM 3a CYeT YBeMYeHUs KOoNn4decTBa
UMAMHOPOB. YBeNUYeHne KonmyectBa UMNMHAPOB HensbexHO CBSA3aHO C
poOCTOM rabapuTHbIX pa3MepoB ABuUratens, YTo He Bcerga NpuUeMNemMo m3-3a
OFpaHNYEHHOro NpoCTpaHCTBA MOTOPHOIrO OTCEeKa aBTOMOO6UNA. YBenumuyeHue
X04a MOPLUHS MOXeT 6bITb OCYLLEeCTB/IEHO KaK nyTeM 3aMeHbl KB Ha HOBbIN,
TakK U NyTeM 3KCLUEeHTPUYHHOro obTaumBaHus, HanpmMep, WaTyHHbIX LWeeK Ha
YMEHbLUEHHbIN  AnaMeTp. HemanoBaxHbIM 34ecb 4BASeTcs U TO
obcToATENBCTBO, 4YTO 3aMeHa KB Ha HOBbIN, C YyBE/AMYEHHbIM paanycoM
BpalleHUs KpuBOLUMMA, COMPOBOXAAETCS HEKOTOPbIM YBEIMYEHMEM MacCChl

ABUTraTen4.



Mockonbky V,=zD?S/4, TO OYEBMAHO, UTO YBE/MYEHME AMaMeTpa

umnmHapa D okasblBaeT Ha MNOBbIWEHME MOLLHOCTM bonbllee BAUSIHUE, YeM
TakKoe Xe yBennyeHume xoaa nopwHsa S. EcnnM npuHATb BO BHUMMaHME, 4TO
MHOrMe aBTOMOOWNbHbIE ABUraTein WUMEKT pe3epB ANa  YBelNn4YeHus
AvameTpa nopwHs 6e3 uM3MeHeHus BHewHux rabaputoB 610Ka LWUAWMHAPOB,
T.€. 3@ CYEeT pacCTOYKW UMAMHAPOBLIX BTY/J0OK MNOA4 MOPLWHU YBEIUYEHHOro
AnameTpa, TO 3TOT NyTb ANS THOHUHra AsBuraTtens BbIFNSAUT AOCTAaTOYHO
npuBAEKaTENbHbIM.

HakoHeu, NOBbLICUTb MOLLUHOCTb ABUraTesis MOXHO 3a CYeT YBeSIMYeHus
cpeaHero 3ddeKTUBHOro aasneHms. Hambonee paOencTtBeHHbIM Crnocobom

yBe€NMu4yeHna p, . SABNAETCA HaanyB. Mpn HagayeBe yny4dwaeTcs HarnoJsIHEHMe

LMINHAPOB CBEXMUM 3apsiioM, UTO MO3BOMAET CKUraTb B UMANHAPAX 6onbluee
KOJIMYECTBO TOM/IMBA M MOJIy4YaTb 3@ CYeT 3TOoro 60siee BbICOKYI arperaTHyto

MOLUHOCTb ABUIraTen4.

4.1. YBennyeHme paboyero obrema gBuraress

PaccMOTpMM HeKkoTopble pe3ynbTaTbl YyBenndeHums paboyero obbeMa
ABuratens,, ycCTaHaB/IMBAeMoro Ha Haumbosiee nonynspHble  MoAenu
aBToMobunen BA3.

YBenunyeHne xopa nopwHsa ¢ 71 MM go 74,8 MM nyteM 3aMeHbl KB Ha
HOBbIM, C MpPOTMBOBECAMM Ha BCeX uwekax, un aopaboTka KIMHOBUAHOW
Kamepbl cropaHusa asuratens BA3-21083 no3BonsT yBeINUNUTb ero pabouni
obbem c 1500 cm3 po 1600 cm3. 3aMeTUM, YTO HanMume MpPOTUBOBECOB Ha
Bcex wekax KB no3sonseTt pasrpy3nTb KOpeHHble NOAWMUMHUKN ABUraTens oT
NENCTBUSA LEHTPOBEXHbIX CUN MHEPLUMU HeypaBHOBELUEHHbIX BpalatoLnxcs
MacC M TeM CcaMbiM YBEIUYUTb WX CPOK CayXbbl. YTOObI COXpaHUTL
HEU3MEHHOMW CTerneHb CXaTud, WMEeKLWMNCa KOMMAEKT TMOpPLIHEN Un
AopabaTbiBaeTcsl WM 3aMeHsieTCd Ha HoBbi. OAHOBPEMEHHO HEeCKOJ1bKO
yBennunBaeTcss 06beM Kamepbl CropaHusi B rosioBke uunmHapos. [pu
AopaboTke pgHuWwe nopwHen obTaumBaeTcs, B pe3ynbTaTe 4ero BbICOTA

rOJIOBKM MOPLIHSA YyMeHblwaeTca Ha 1,5 MM. YTonaHume noplHen npum



NoNoXeHun nux B BMT oTHocuTenbHO Topua 610Ka UMAMHAPOB HE AO/IKHO
npesbiwaTtb 0,1 MM,

Mpu yBenunuyeHmn yactoTbl BpaweHmsa KB c¢ 5550 1/mmH po 5800 1/MuH
MOLLHOCTb ABuraTtens Bo3pacrtaet ¢ 52,3 kBT (71 n.c.) no 62,6 kBT (85 n.c.).
MakcuManbHbIn KpPYyTALWKMA MOMEHT ABUratensa B Auana3oHe CcpeaHux u
HU3KMX 4acToT BpaweHns KB yBenuumeaetca Ha 10%. B pesynbTaTte
BbIMOSIHEHHOIO THOHWHIA KO3 PUUMEHT NPUCNOCOBNSEMOCTU YMEHbLUAETCS C
3HayeHusa k =1,18 no k£ =1,15. MNony4deHHblIe pe3ynbTaTbl 4OCTUrAOTCA Mpun
COOTBETCTBYIOLEN HACTPOUKE N peryimpoBKe CUCTEM MUTAHUA N 3a)KUraHUS
aAsuratensd. Y asuratenss ¢ CUCTEMOW BMNPbICKMBAHUA MPOU3BOAUTCHA, KpoMe
TOro, 3aMeHa nporpamMmmbl ynpasieHUs.

Ona npuaanuna asuratento BA3-21083 "cnopTmBHOro xapaktepa", npwu
KOTOPOM COXPaHSAKTCA Ha3BaHHble Bblle npeuMywectsa B AManasoHe
cpeAHuUX U HU3KMX 4YacToT BpaweHma KB, a MowHoCTb nosbiwaeTtca Ao 69,9
kBT (95 n.c.) npu 6200 1/MWUH C coxpaHeHueMm "3nacTU4YHOCTU" BO BCEM
AvanasoHe Harpy3sok - HacTpouka "cnopT", B [AONOJIHEHWME K YyXe
nepeyvyncrieHHbIM MepPONPUSATUSAM MPOU3BOAATCA cneayowme paboThbl:

e MMewwMmecs NOpPLUHN 3aMeHSOTCS Ha "CnopTUBHbIE", N3rOTOB/EHHbIE
MEeTOAOM KOBKW, C 3KCLEHTPUYHbIM pACMNOSIOXEHMEM OTBEPCTUS MNOA
MoOpLUHEBON naneu;

e CTaHAapTHbIA pacnpefennuTesnibHbll Bas 3aMEHSIeTC Ha HOBbIN,
obecneuunsatowmm xoq knanaHos 10,26 mmM;

e KJlaMaHbl perynmpyroTca Ha HoBYK 6a3y pacnpenenuTtenbHOro Bana;
ans TOHKOM HaCTPOMKM das rasopacnpeaeneHus Ha
pacnpenenuTenbHbli Ban YCTaHaB/IMBAETCA pa3pe3Has LecTepHs,
3ybuyaTtbin BeHel KOTOpPOM MOXHO nepeMelaTb OTHOCUTENbHO
CTYynuubl;

e BIMYCKHble W BbIMNYCKHblE KaHasbl FOJIOBKN LUMINHAPOB CNPSAMAAOTCS
N YBEIMUMBAKOTCA B CEYeHUU, nocne 4yero noaBepratTcs
NONIMPOBAHMUIO;

e KOHTYpbl (naHueB BMNYCKHbIX W BbIMYCKHbIX KaHajOB B rOJOBKe

umnuHapos mn obomx konnekTopoB obpabaTtbiBatoTcs Mo wabnoHy,



nocne 4yero WX UEHTpUpOBaHME MpOU3BOAUTCA MNOCPEACTBOM
WTNPTOB;

e [ONA  YyAydylweHua TensiooTBoda OT  KJ/AMaHOB  UX  YYryHHble
HanpasnswoLWwmMe B rosloBKe UMAMHAPOB 3aMeHSATCA Ha 6pOH30BbIE;

e .18 YMEHbLUEeHUsI COMNpoOTMBJIEHUS Ha BMNYyCKe-BbiNyCKe paanyc
nepexoza OT CTEPXHS KflanaHa K ero rosloBKe yMeHbLuaeTcs.

TioHnHr gsuratensa BA3-21083 B yka3aHHOM obbeMe ewe He MoO3BONSET
pPacKpbITb MOMHOCTLIO €ro MMelwmincs noteHuman. MNpu HanMuMm CUCTEMBI
BMPbICKNBAaHNA MOLWHOCTb ABUratens MoxeT 6biTb gosBeaeHa o 81 kBT (110
n.c.) - Hactpouka "cynep". CnpaBeanmMBoCTM paau cneayet OTMETUTb, 4YTO
NnpuM 3TOM He yaaeTcs COXpaHUTb "3nacTUYHOCTL" paboTbl ABMraTens BO BCEM
Anana3oHe HarpysokK - A0 4acTtoTbl BpauweHus 2500 1/MuH HabnrwopatoTcs
"nposanbl". OaHako, TakKoMW ABUraTenb MOXeT [OCTaBWUTb HacTosiuee
yAOBONbCTBUE NHOBUTENAM CNOPTUBHOW €34bl.

Ona nony4vyeHms yKasaHHOM MOLWMHOCTM THIOHUHI ABUratens BKJO4YaeT
cneayouwme A0MoSIHUTENbHbIE MEPONPUATUS

e YCTaAHOBKA BMYCKHOro Kossiektopa o6bemom 3 n;
e CTaHAApPTHbIM pacnpeaenuTenbHbii Ban 3aMeHsIeTCd Ha HOBbIN,
obecneumBawWwmin xoq kKnanaHos 11,2 M.

Mpy BbINOAHEHUM BCEX BWMAOB Ha3BaHHbIX Bbille MeponpuUsaATUK yaaeTcs
YyCTpaHUTb psAaA  HeLOCTAaTKOB, 3a/lOKEeHHbIX B ABUratesb Ha Ccraguu
NPOM3BOACTBA, W MPU COXPaAHEHUUM ero pecypca W pPeMOHTONPUrOAHOCTU
CYWEeCTBEHHO YBEe/NMYNTb MOLWHOCTb 3@ CYeT BHECEHUS KOHCTPYKTUBHbIX

U3MeHeHnn, pa3paboTaHHbIX AN ABUratesien CnopTUBHbIX aBToMObuUNENn.

4.2. [lIpnMmeHeHMe HaaayBa

MowHOCTb  ABuratens C HaAAyBOM B 3HAUMTEsNIbHOM Mepe
nponopuuoHasibHa JAaB/ieHUI0 Haaaysa. OTO MO3BOJIIET OPUEHTUPOBOYHO
OLUEHUTb 3Ha4yeHMe MOLLHOCTW, nosiyvYaemMoe npwu Haaayse ABuraTtens, no
dopmyne:

Py =P (pi.! o)



rae P, - MOWHOCTb ABUraTens C HagAyBoM; P, - MOWHOCTb ABuratens 6es
Hagayea; p,, - AabconoTHOe p[asneHuMe Haadyea; p, - aTMocdhepHoe

AaBlieHue.

NMpuMeHeHMe HapayBa BrieyeT 3a cobon yBenmyeHue n Ten0BOMN HarpyskKu
Ha aetanu asuratens. PeweHue aton npobnembl MOXeT 6blTb AOCTUMHYTO,
HanpuMmep, NYyTEM OXJaXAEHUs MNOpLWHEN Mac/oM 4yepe3 cneuunasnbHble
dOpPCYHKN CO CTOPOHblI KapTepa, a TakKXe YCTaHOBKOM >XapOCTOMKUX
KnanaHoB. CucTeMa ox/flaXAeHusa Takxe Ao/KHaA ObiTb paccuyMTaHa Ha OTBOA
bonbliero Konu4yecTea Tens0Tbl. DTO AOCTMraeTcsi YCTAaHOBKOW paauaTopa
bonbwero pasMepa, a Yy ABuratenem C BO3AYWHbIM OXJaXAEHUEM -
yBEeMYEHNEM  KONM4YecTBa  Oxjaxaawuwero uuvnmHapbl  Bo3gyxa. B
3aBUCMMOCTM OT YpOBHS (OpCMpOBaHUA ABUratenss MoXeT noTtpeboBaTbCs U
3ddeKTMBHOE OXNaXxaeHne CMa3o4yHOoro Macna.

Cnepyer wuMeTb B BuMAY, 4YTO nMpuU OTCYTCTBUM HaaayBa MOLWHOCTb
HagayBaemoro 6eH3MHOBOro ABuratens, KakKk npaBuioO, HWUXE, 4YeM Yy
Asuratens 6e3 HagayBa, KOTOPbIM He npeaHa3sHadaeTcsa ANns Haaaysa.
OcHoBHass nNpuynMHa 34ecb B TOM, 4YTO Yy JABuratens C HaaayBoM Ans
npeaoTBpalleHnss AEeTOHAUMOHHOrO CropaHuMsi reoMeTpUYecKyk CTeneHb
CXXaTns HECKOJIbKO YMEHbLLAIOT.

Bonpoc o0 npaBunbHOM BblbOpe CTeneHn oXatusa Ans aABuratens c
HagAyBOM MMeeT O4YeHb BaXXHOe 3HaudeHue, o0cobeHHO Ana 6eH3MHOBbIX
aAsuratenen. B 3Ton cBA3WM HeobXxoAMMO pasnnyaTb CTeneHb CXaTus

rEOMETPUYECKYID & U CTEMEHb CKaTUS 3PPEKTUBHYIO &, .

ONns NOSAICHEHMS 34eCb CneayeT BCMNOMHUTH GopMyny Ans onpeaeneHus
reOMETPUYECKON CTEMEHM CXKaTUS, KOTOpasi UMEET BUA

e=(V, +V)IV,,

roe vV, - paboumin obveMm uunuHapa; V, - obbeM kamepbl cropaHusa. T.e.

reoMeTpuyeckasl cteneHb Cxatusa (Aanee - CTeneHb CXaTusl) npeacrasnseT
cobon oTHoweHMne nonHoro obveMa Hag nopwHeM (Npu MOSIOXKEHUU MOPLUHS
B HMT) Kk 06beMy Haa nNopLiHEM NpW NOAOXeHun ero B BMT.

B coBpeMeHHbIX aBTOMOOUIbHbIX ABUraTensax CTPeMATCS MMEeTb 3HadeHue

CTeNneHn CXKatnad MakKCMMalJibHO BO3MOXHbIM, TaK KaK Mpu 3TOM AOCTUIrakoTCAd



Hanbonee BbICOKNE 3HAYEHUSA MOLWHOCTM M KPYTSALWEro MOMEHTA, a yAeNbHbIN
3 dekTnBHLIN pacxon Tornnmnea byaeTr mMeHble. N BCe xe BepxHee 3HayeHune
& He MOXeT 6bITb 6e3rpaHNYHO BbICOKUM.

B 6€eH3MHOBbIX ABUraTensx 3HayeHue & OrpaHW4YMBalOT M3  YCI0BUS
HEeAoNnyCTUMOCTH BO3HWUKHOBEHUS AETOHALMOHHOIo cropaHus.
YOOBNETBOPSAOWYO  3TOMY  YC/IOBMIO  FpaHuMUy  HasbiBalOT  rpaHuUen
AeToHauun. NpaHMua AeToHauMM 3aBUCUT HE TOSIbKO OT 3HAUYEHUS &, HO U OT
APYrnUX KOHCTPYKTMBHbIX NapaMeTpoB Asuratensa (Hanpumep, oT ¢oOpMbl
KaMepbl CrOpaHns, KOMMYECTBa CBEYEN 3aXKMIaHMS Ha OAWH LUUAMHAP U T.M.),
a TaKXe KayecTBa UCMOoNb3yeEMOro TonamBea.

B Aaum3enbHbiIX ABUratensx B CBSA3M € 0COBEHHOCTAMM  mpouecca
cMmeceobpa3zoBaHua (B UMAMHAPE CXMMAETCS YUCTbIM BO3AYX, @ HE roToBas K
CropaHumto cMmecb) npobnema BO3HUKHOBEHUS AETOHALMOHHOINO CropaHus
OTCYTCTBYeT. 34ecb Heobxoammo m3beratb MOHUXKEHHbIX 3HAYEHWUN CTErneHwu
cKaTus, ¢ TeM 4ytobbl M Npu HebnaronpuATHbIX ycnoBusx (Hanpumep, Npwu
O4YeHb HM3KOM TeMmnepaType OoKpyxatwuwen cpeabl) obecneunTb HagexHoe
caMoBOCM/laMeHeHne CcMecu B uunumHape. No3TOMy nerkoBbie aBTOMO6UAM
OCHALWAKTCA AU3eNIbHbIMW ABUraTesiasMMU CO CTeneHblo cxXatusa ot 19 go 23.
Mpn >ToM 605ee BbICOKME 3HAYEHUS & HA3HaA4alTCs B ABuUratensax c
npeakaMepHbIM U BUXPEKAMeEPHbIM cMmeceobpa3oBaHMEM, rAe MOBEPXHOCTb
KaMepbl CropaHus yBenumuyeHHasi. bonbwune 3HayeHus e SBNSTCS OCHOBHOMN
NPUYMHOM BbICOKOM 3KOHOMWMYHOCTU AU3ENbHbIX ABUratenen. [danbHenwee
yBefinyeHne & He AaeT CYLWeCTBEHHOro BbIMrpbilla B 3KOHOMUYHOCTM, HO
TpebyeT 60nee XEeCTKOM KOHCTPYKUMM OCHOBHLIX AeTanen asuratens, a
cnefoBaTeNbHO, YBESIMYEHUS €ro MeTalNNI0eMKOCTU, YTO ANsS aBTOMOBMIbHOIo
ABUraTens KpamHe HexenaTenbHo.

CTeneHb ©XaTuss aBTOMOOW/IbHbIX AU3eNbHbIX ABUratenem C HaaayBOM
OCTaBNAKT NpakKTUUYECKN TaKOW Xe, Kak U B aABuratensax 6e3 Hagaysa. Npwu
BO3HUKHOBEHUWN 3HAUYUTENbLHOM TEMJIOBOM HArpy3kum Ha MnoplwHM npobnema
pellaeTcs, Hanpumep, NyTEM OMNPbICKMBAHMS AHWULWLA MOpPLUHENH MOTOPHbIM
Mac/IoM yepe3 cneumanbHble POPCYHKN CO CTOPOHbI KapTepa.

CteneHb ckaTtusa 6eH3MHOBLIX ABUratenen 6e3 HagayBa npu UCNoab3yemMoMm

B UeHTpanbHOM EBpone TonnuBe coctaBnsger or 7 Ao 11. [ANnsa HUXHEN



rpaHuUbl 3TOro AvanasoHa npuMeHsietcs 6eH3uH A-76, Torga Kak Aans
BepxHen Tpebyetca 6eH3MH Super C OKTAaHOBbIM YMC/IOM, OMpeaesieHHbIM Mo
nccnepoBaTenbCKoOMy MeToay, He MeHee 98 eanHuy (cooteetcTeyeT AN-98).

B 6eH31HOBbIX ABUraTensx 3a cyeT HAaCTPOWMKKM CUCTEM BMyCKa W BbiNycka
Aaxke npu OTCYTCTBUM HajAyBa AaBfieHME KOHLA CKaTUS B LWINHAPE MOXeT
npesbiWwaTb gasreHne, obecnedymBaeMoe TOMIbKO 3@ CYET reoMeTpuyecKkomn
cTeneHu coxatud. A B Cllydae NpuMeHeHus HaaayBa YPOBEHb AAB/EHUA, Npwu
KOTOPOM ocyuiectBnsietcsas pabounin UMK, CTAaHOBUTCH Bblile, NO3TOMY, €Cnun
He NPUHATL CcheumanbHbIX Mep, Nerko MoXeT O6blTb AOCTUrHyTa W Jaxe
npesBbllWeHa rpaHnua AeToHauuu.

Mexay reoMeTpuyeckom n a(ppeKkTMBHOMN CTeneHbto cxaTums,
AENCTBUTENBbHO MMEWENCS B ABUraTtene, 4acTo BO3HMKaeT 3HauuTesibHas
pasHuua. Onpegenntb  3HadyeHune  3PEPeKTUBHOM  CTeneHu  cxkKaTus

NpUBANXKEHHO MOXHO No popmyne

ge = g(pka /pO)l/k

roe k - nokasatenb agmabaTtbl (YMCNeHHOe 3HayeHune paBHo 1,41).
dopmyna pfgaeT yaoBneTBOpuTENbHble pe3ynbTaTbl NpU  AOMNYLWEHWUU, 4TO
TeMnepaTypa B KOHLUe npouecca ©xaTusa y ABuratens C¢ HagayBoM mn 6e3
HaaayBa oAnHakoBas. OueBMAHO, UTO ANns obecnevyeHus 6e34eTOHAaULMOHHOIO
CropaHus npu YyBeNMYEeHUUM HajAyBa TreoMeTpUUecKyrl CTeneHb OXaTus
HeobxoaAMMO yMeHblaTb. Hanpumep, ecnn asuratens 6e3 HagayBa uMmeeTt

cTeneHb oxaTtma 10, To B cnyyae HapAysa ero npw aasnedun p,, = 1,3 6ap

crnefyeT reoMeTpuyeckyto CTeneHb CXaTus YMeHbWwuTb Ao 8,3, a B c/lydae
HaaAyBa nNpw aasneHun p,. = 1,8 6ap - A0 OTHOCUTENbHO HU3KOIO 3HAYEHUS
6,6.

BakHbIM (haKTOpOM, MO3BOJISIIOWMM MOBbLICUTL CTEMNEHb CXaTus 6e3 pucka
BO3HMKHOBEHMUS  AETOHALUMOHHOIO  CropaHusl, SBNASIeTCS  OXJ1aXAeHue
HagQyBOYHOro BoO3Ayxa. Hanpumep, ecnu aBuratenb C HaaayBoM U 6e3
XONI0ANNbHMKA HAAAYBOYHOIro BO34yXa YXXe Mpu CTeneHu cxaTtus 8 paboTtaer
6/IM3KO K rpaHuUe [eToHauuu, TO Mpu OCHaleHMn ero 3P@PeKTUBHBbIM

XonoaAnNbHMUKOM CTEMNEHb CXKAaTUA yAAETCA NOBbICUTb A0 0.



4.2.1. OcobeHHOCTM TIOHMHIa NOCpeaCTBOM HaaAyBa

PaznuuatoT 2 BMAa TIOHWMHra Asuratens nocpeactsoM Hagaysa. [lepBbin,
CpaBHUTENbHO MNPOCTON BWA, 3aKIK4YaeTCcd B YBEJMYEHUM MOLLHOCTU
nMeroLerocs agsuratens ¢ HagaysoM. Btopon, 6onee CNoXHbl BUA, COCTOUT
B HagayBe ABuraTtens, NpoeKTUpOoBaBLUErocs nepBoHaydasbHO Ans paboTbl
6e3 Hagaysa.

B nepBOM cnyyae MOXHO MOBbICUTb MOWHOCTb OTHOCUTENbHO MpPOCTO 3a
CYeT yBeNnunuyeHus pasneHns Hagayea. Wcnonb3yemble AN 3TOro npuembl
byayT paccMoTpeHbl Huxe. OnpefensowmMm KpuUTepueM 34ecCb SABJSAeTCs
NPUPOCT MOLLHOCTM aABuratena npumepHo Ha 10 % npu yBennyeHun Hagayea
Ha 0,1 6ap. Ho noaxoauTb K 3TOMY cneayeT, KOHEYHO, AOCTaTO4YHO
OCTOpOXHO. be3 npoBeaeHUss AOMNOAHUTENIbHbIX MEPONPUATUA  HEMb3S
pekoMeHAoBaTb MOBblWEHWE AaBNeHUs HapayBa asuratens 6onee, yem Ha
0,1 6ap. 3To cCBsI3aHO C BO3MOXHOCTbO BO3HWKHOBEHUSA AeTOHauum W
neperpy3ok geTtanen KpUBOLWMMHO-WATYHHOro MexaHnsmMa. OgHako gaBneHue
HagAyBa MOXHO yBeNnuuuTb, Hanpumep, u Ha 0,2 6ap, ecnun AOMONHUTENBLHO
YCTa@HOBUTb XONOAWIbHUK HaAAYBOYHOMO BO34yXa WAM 3aMEHUTb YyXe
UMELWMNCS  XONOAWAbHWUK  Ha  XOoNnoAulbHUK  6onblwero  pasmepa,
COOTBETCTBEHHO yBennuue ero NPONYCKHYHO CNocobHOCTb. Mpw
opcMpoBaHUM ABUraTensa 3a CYET HaAAyBa BO3pacTaeT TenjoBas Harpyska
Ha AeTann UMAMHAPO-MOPLUHEBOW TrpyMnnbl U MexaHuMyeckass Harpyska Ha
TpaHcMuccmio.  [loaToMy, ecnuM  He npeanpuHATb  Mepbl Mo 6onee
3PDEKTUBHOMY  OXNAXAEHUIO  HAAAYBOYHOrO BO34yXa U YCWUIEHUIO
TPaHCMUCCUUM, TO Aaxe AOCTAaTOYHO MOLLHble ABUraTenm MOXHO opcnpoBaTtb
VWb  He3HaumTenbHo. He pekoMeHayeTCs  3KClyaTMpoBaTb  Takue
ABUraTenn agnantesibHoe BpeMs C NOJHOM Harpy3KoMn.

Btopo BuA THOHWHrA, TO €eCTb nocneaytllee oCHaWeHue HaaayBoM
6e3HannyBHOro ABuraTtens, npeabsBnseT 3HaduTesnbHble TpeboBaHMa K
cneumanbHbIM  3HAHMAM, a TakKXe TeXHUWYEeCKMM PpelleHunsaM, KOoTopble
NpaKTUYeCKM MOXET peanm3oBaTb 3aHMMaKLWAsCs THOHUHIOM dupma.
TpyAHOCTb 3aK/l04AETCs He TONbKO B TOM, YTO He BCeraa npocTto BblbpaTb U
HacTpouTb Typbokomnpeccop. NMOMMMO 3TOro Heob6xoAMMO KOHCTPYMpOBaTb

HEeKOTOopble AeTasiu 3aHOBO WM Xe WU3MEHUTb WX KOHCTpykuutwo. N uem



6onbwe pomkHa O6bITb MOLWHOCTbL ABUraTens, TeM Bbllle, B NpuHUMUNE,
3aTpaTbl HA npoBeaeHne paboT. B HenocpeaCTBEHHOM OKpPYXeHUW aBuraTtens
noABepratTcad U3MEHEHUSM UM 3aHOBO MPOEKTUPYIOTCS U M3roTaBAMBAKOTCS
cneaywouwme ysnbl U CUCTEMBI:
e repefada CWIOBOrO nMoTOKa OT ABUratens K  TpaHCMUCCUMU
(cuennenne);
e CUCTeMa BblNycka oTpaboTaBLLUNX ra3os;
e BMYCKHOM TpaKT CUCTEMbl MNUTaHUSA, BKJKOYaa MNPUrOTOBNEHME
roptoyen cmecm;
e CUCTEMbI OXNNAXAEHNS N CMa3KWN;
e CUCTEMA 3aXWUraHus, BKOYas CBEYM 3aXUraHus.

NMpn HapayBe ABUraTens, KOTOPbIM MepBOHadYanbHO He npeaHa3Hadancs
ANS HagayBa, 4acTo HeobXO0AMMO YMEHbLLWMUTb ero reoMeTpuyeckyro CTeneHb
CKaTUSA &. YMeHblleHMe € BO3MOXHO 3a CYeT MPUMEHEHUS MOPLUHEN C
YMEHbLEHHOMW BbICOTOW OT OCM MNOPLIHEBOro nanbua A0 AHWULWA, 3a c4yeT
6onee TONCTON YNIOTHUTENBbHOW MPOKAAAKM FONIOBKU LUWMAMHAPOB, @ TakXe 3a
cyeT yBenumyeHms obbema KaMepbl CropaHus HenocpeACTBEHHO B CaMOW
ronoBke uMnnMHApoB. lNMpoune MeponpusaTus, HanpuMmep, oxnaxaeHue AHWULLA
NOPLUHS MYyTEM OMNPbLICKMBAHMS ero MacsoM U3 crneumanbHOM (OPCYHKKU CO
CTOPOHbI KapTepa Wau ycuieHne NOPLUHEBbIX MNanbLeB M3-3a BO3pacTatowmx
3aTpaT Ha PEKOHCTPYKLMIO NPOBOASATCSA O4YeHb peako. Yacto, 4tobbl 3aTpaThl
Ha TIOHWHI ABuratenss He nMpeBbICMAM  OonNpeAenieHHOro  3HaudeHwus,
OTKa3bIlBAlOTCHA faXe OT YMeHblUeHUs CTerneHu cxatusd. B aTom cnydae ans
6eH3nHOBbLIX ABuratenem HeobxoAMMO Yrosl ONepexeHUs 3aXuraHums u
AaBneHne HajpayBa corsacoBaTtb C  BbICOKOM CTeneHbk okaTtusa. [pu
3HauYMTENbHOM MOBbILWEHNUN MOLWHOCTM ABUraTens 3a cyeT HagayBa MoOryT
notpeboBaTbCa 3HauuUTENbHble W3MEHEHUsT XO0A4O0BOM 4YacTW, TOPMO3HOM
CUCTEMbl M TpaHCcMUCCUKM (NepefaToYHbIX OTHOWEHMM KOpobku nepenay wu
rnasHon nepegayn. OpUEHTUPOBOYHO 3a BEPXHIOK rpaHuly abContTHOro
AaBfieHUs HagayBa B 3aBUCMMOCTM OT HAa3HayeHUs ABUratens MOXHO

NMPpUHATL cneayrwmne 3Ha4yeHnA:

cepuiHble aBToMo6MIN Ans o06bl4YHbIX AOpOr Pw=1,4...1,8 6ap;

aBTOMOGMIN CMOPTUBHBIE U ANA pannu r.= 1,8...2,5 6ap;




aBTomobunn  ®opmynbli-1 1 AnNA  ycTaHoBneHusa | p, = 2,8...3,4 6ap.
pekopaoB

B CepVIVIHbIX aBTOMOBMNIAX MMeEeT MeCTo TeHAeHUMs K YCTaHOBKE
ABUraTenem C BbICOKOW CTeneHbl CXKaTus U HEBbICOKMM AaBNEeHMEM Typ6o-
HaagayBa, Torga KaK B TOHOYHbIX aBTomMobunIaAx 3a cueT pa3/iINyHbIX
AONMOJTHUTEJIbHbIX MepOﬂpMﬂTMVI, HanpmMmep, BMnpbiCKNBaHNA BOAbl, CTPEMATCA

K BCe 6bosiee BbICOKMM AaBneHMAM HaaayBa.

4.2.2. Cnocobbl HapgayBa aABurartens

B coBpeMeHHOM aBTOMOOWIECTPOEHUW HAAAYB ABUraTesien BbINOJIHAETCH
pas/inyHbIMKU crnocobamun, ANa peanmsaunm KOTOpbIX NPUMEHSAIT OCHOBAHHbIE
Ha pasHbiX MpuHUMNAxX A[EeNCTBUS HarHetatennm wn  Typbokomnpeccopsl.
NcTopnyeckn CnoXunocb TakK, 4YTO TepMWH "HarHeTaTenb" NpuUMeHsieTcs, B
OCHOBHOM, K YCTPOWCTBaM OCXaTuUs BO34yxXa, WMeLWMM MeXaHU4YeCKun
NpuUBOA OT KOMEHYaToro Bana AsuraTtens.

Hapays aBuratens C noMouwbl HarHeTtaTenem, MMewLwmX MeXaHW4YecKui
NpUBOA OT KOJIeH4YaToro Basa, u3secteH ¢ 30-x rogoB. B HacToswee BpeMs
Hanbonee Wn3BECTHbl KOHCTPYKUMW MeXaHU4ecKux HarHetatesnen Roots,
Sprintex (co cnupanbHbiMM nonactsamu), Zoller, Wankel. Cnpaseanmsoctu
paau cneayeT ckasaTb, UTO HarHetatenu dpupmbl Wankel n Zoller (lunbepHbie
WAW NacTUHYaTble) Tak U He BbIWM U3 CTaauu OMNbITHOM pa3paboTku.

Bosiee CNOXHbIM TEXHONOMMYECKN B U3FOTOBNEHUM SBNSETCS HarHerartesb
cepum G, TnONyuYMBLWIMIA CBOE HasBaHMe U3-3a (QOpMblI Cnnpanen,
HanoMunHawuwen 3Ty 6ykBy. Maes Takoro HarHeTaTens 6bina M3BecTHa ele B
Hadane XX Beka, HO Bnepsble bblna peanunsosBaHa dupmon Volkswagen B
1985 r. HarHetaTtenem G40 dupma VW ocHawana asuratenn astomobunen
Polo Bnnotb o 1994 r. lMNMpn pabouem obveme asuratensa 1,371 nNpMMeEHeHMe
HagayBa MO3BOAMAO MNOAYYUTb MowHocTb 83,2 kBT (113 n.c.). C 1988 r.
dbuvpMa KoMnnekToBasna HekoTopble ABuratenu astomobunenm Corrado wu
Passat HarHeTaTeneM nosbllWeHHOW NpounsBoanTenbHOCTM G60, B pe3ynbTaTte
yero npun paboyem obveme aBuratens 1,8 n oH pasBuBas MowHocTtb 117,8

kBT (160 n.c.). Undpa B MapkmpoBke HarHetaTtenem cepun G O3Ha4vaeT



WMPUHY KX cnupanen. [lpu 4yactote BpaweHuss poTtopa 10200 1/MuH
HarHeTaTenb cepumn G crnocobeH co3gaTb M3bbITOuHOE aaBneHne no 0,72 6ap.
Mpn napameTpax HarHeTtaTtens, obecneuyuBawWmMx Haubonblee 3HaveHue
MaKCMManbHOro KpyTsALWero MOMeHTa, 3aC/IOHKa nepenyckHoro Tpybonposoaa
BO BpeMsa paboTbl 6eH3MHOBOro ABuratesis Ha HOMWUHANIbHOM MOLLHOCTMU
AOJIKHA NMPUOTKPbIBATbCA, YTOObI 3bexaTb NnepeobeaHeHUs CcMecu.

O6Wwunin CyLWeCTBEHHbIN HeAOCTaToOK, MPUCYLIMM BCEM HarHetaTensm cC
MeXaHu4yecknuMm npueoaom ot KB, - 3T0 Heob6X0AMMOCTb 3aTpaTt Ha UX NPUBOA
4yacTM MOLLUHOCTK, pas3BuBaeMon asurateneM. [lo 3TON nNpUYMHE NpwU
OAVHaKOBOM JaB/fieHUM HajayBa JABurateslb C HarHetaTesneM HecKosbKo
npourpbiBaeT B 9KOHOMUYHOCTW ABUraTesnto ¢ TYypboKoMMNpeccopoM.

[NaBHble NpeuMyLllecTBa HarHeTaTenem ¢ MexaHmyeckmm npmsoaomM ot KB
3aKK4YaTCa B TOM, 4YTO MpU BO3AENCTBMM HA Nefdanb akcenepartopa ux
NPOM3BOANTENBHOCTb MPAaKTUYECKM MIHOBEHHO WM3MEHseTCd. DTO MNo3BOoNseT
obecneumBaTb ObLICTPYIO OTBETHYK peakuuo ABuratenss Ha WU3MEeHeHue
Harpy3km M ero BbICOKYI MPUEMUCTOCTb. Kpome Toro, aBuratesib C Takum
HarHeTaTenem xapakrtepusyetcsa 6onee KpyToMm KpuMBOM 3aBUCUMOCTMU
MOLLHOCTM OT 4acToTbl BpaweHuns KB v oTinyaeTcs A0CTaTOYHO 60/blnM
KPYTSLWMM MOMEHTOM MPU NMOHMXEHHOW YacToTe BpaLleHus.

MMeHHO 6narogaps Ha3BaHHbIM MpeMMyLlecTBaM 3TWU  HarHeTtaTenu
AOCTAaTOYHO LLUMPOKO MPUMEHSAIOTCS Npu TIOHUMHIe ABUratenen asTomobunen, K
AVHaMUYEeCKMM  KadecTBaM  KOTOPbIX  MpeabsaBfiAlOTCA  MNOBbIEHHbIE
TpeboBaHug. lNocnegHee HarNa4AHO NPOAEMOHCTPUPOBAHO Ha MeXAyHapoAHOMU
aBTOMOOMIbHOWM BbiCTaBke BO ®paHkdypTe B cCceHTabpe 1999r., rpe
NnpeacTaBMan CBOKO MPOAYKUMIO TpU [AecATKa eBpOnencCKUX THOHWUHIOBbIX
dupm. Tak dpupma Lorinser nokasana aBTomobunun Mercedes ¢ V-ob6pasHbiMU
8-umMnuMHapoBbiMM 6EeH3MHOBbIMM ABUraTtensiMm, obopyaoBaHHbIMM CUCTEMOWN
BMPbICKNBAHNA C U3MEpUTENEM MACcCOBOro pacxoja BO3ayXa W HarHetaTtenem
C MexaHumyeckuMm npusoaoM. bnaromapa Hapaysy MoWwHOCTbL 6as3oBoro
asuratens E430 6bina yBennyeHa Ha 24% u coctaBuna 255,4 kBt (347 n.c.).
MakcuManbHbIN KPYTALWNMA MOMEHT BO3pOC Ha 27,5% wn goctur 3HavyeHusa 510
HM. ®opcupoBaHue aHanormyHbiM cnocobom 6asoBoro asuratens E 50 AMG

no3BoJin/1I0 YyBEJINYUTL MOLWHOCTb WU MaKCUManbHbIN KDYTFIU.lMVI MOMEHT



npuMepHoO Ha 17%, B pe3ynbTaTe 4Yero 37U NokKasaTenu AOCTUIAM 3HaYeHWUNn
cooTBeTCcTBEHHO 305,4 kBT (415 n.c.) n 620 HMm.

B HarHeTaTensax, Ha3BaHHbIX Bblle, CKaTMe BO34yXa WU BbITECHEHME ero BO
BMNYCKHOW KONNEKTOp JABuratens npoucxoaut 6narogapsi YMeHbLUEHWUIO
obbeMa NonocCcTu, 3aKAKYEHHON Mexay pabounMMm saneMeHTaMm HarHeTaTens.
To eCcTb MMeeT MeCTO MexaHu4yeckoe cCxaTue cBexero 3apsga (oTcraa,
BEposATHee BCero, W BO3HWUK TEepMUH "MexaHu4yeckuin" HarHeTaTenb). B
BO/MIHOBOM HarHetatene Comprex d¢dupmbl Asea-Brown-Boweri o06bem
aKCManbHO pacrosiOXeHHbIX TMONOCTEN B poTOpe He u3MeHsetcs. [lo
KOHCTPYKUMM PpOTOP, MMELWMA MexaHndyeckmin npmeoa oT KB, HanoMmuHaeTt
6apabaH peBonbBepa. [pn BpaweHun poTopa Topeu MosoCTn C
3aMoJIHUBLLUNM ee CBEeXWM BO34YyXOM MoAXOAMT K OTBEPCTUIO, Yepe3 KOoTopoe
B 3Ty MONIOCTb Ha4YMHAKT MOCTynaTb OTpaboTaBwme rasbl. B pesynbrarte
B3ammogenctemna ropsaumx OF ¢ XxonogHbIM BO34AyxXoM obpasyeTcs BOJHA
AaBrieHns. OpOHT 3TOW BOJIHbI CXKWMMaeT BO34yX M Npu noaxoze Topua
NONOCTU K OTBEPCTMIO BMYCKHOrO KOMANEKTOpa MpPOUCXOAUT BbITECHEHME
BO34yXa B KOJUIeKTOp. Tak KakK poTop MNpoAo/HKaeT BpawaTtbCs, TO Topew
NONOCTU poTOpa yXOAWUT OT OTBEPCTUS BMYCKHOro kKossektopa, u O He
yCreBalT MPOHMKHYTb TyAa BCAen 3a OXaTbiM BO3ayXoM. Bbinyck OF
NMPOUCXOAUT YyXXe B OTBEpPCTME BbIMyCKHOro TpybornpoBoaa, nocne 4yero B
NONOCTU pOTOpa CO34aeTcsl paspexeHue, CnocobCcTBylollee HaMoSHEHUIO
NONOCTU CBEXWMM BO34YXOM MpU NepeMelleHnn Topua poTopa K OTBEPCTUIO
BNyckHoro Tpy6onposoaa. [lanee 3TOT npouecc npu BpaweHun poTopa
NOBTOPSIETCH B Ka)XAO0W ero nosioctu. BoNHOBOM HarHeTaTenb yXXe A0CTaTOYHO
xopowo cebsa 3apekoMeHAoBan M  YCNEeWHO MNPUMEHSETCS HEKOTOPbIMU
aBTOMOOGUMbHBIMKM  upMamMu. B yacTHoOCTM, sanoHckas dupma Mazda
MCNOJSIb3yeT ero Ha 0O4HOM M3 CBOUX CEepUMNHbIX ABUraTenen.

CpaBHeHMe MpUEMUCTOCTM MexXaHU4YecKoro W BOJSIHOBOrO HarHertatenem
nokasbiBaeT, 4To 06a OHM A[OCTATOYHO ObICTPO pearnpyrT Ha M3MEHeHue
NoNoXeHns neganun akcenepartopa, obecneumBas Tpebyemoe paBneHue
HaaayBa 3@ CUYMTAHHbIE AONM CeKyHAbl. TeM He MeHee, MexXaHWU4YecKui

HarHetTaTtenb AenNaeT 3TO0 HECKOJIbKO 6bICTpee.



Peakunsa Typbokomnpeccopa (TK) Ha u3MeHeHWe nMonoXeHus neganu
akcenepatopa 6onee 3ameasneHHasa. [Ona npuMmepa MOXHO NpPUBECTUM Takue
UMdPbI: C MOMEHTA M3MEHEHMUS MONIOXEeHUS nefanu B pexXuMe Xosi0CTOoro
xoda pgasneHme Hagayea B 1,5 6ap MexaHuMYeckuMi  HarHetaTenb
obecneumBaeT npumepHo 3a 0,25 ¢, BonHoBOW HarHetaTenb - 3a 0,80 ¢, a TK
- 3a 2,15 c. Takas Hu3kasd nNpUEMUCTOCTb O6BACHSETCA OTCYTCTBUEM
MexaHuyeckonm cBaA3nM poTtopa TK ¢ KoneHyaTblM Bana ABuraTens.
3ameaneHHasa peakuus cpabatbiBaHns TK Ha MaMeHeHMe 4acToTbl BpaleHUs

KB HarnagHo npeacrasfneHa Ha puc. 4.2.1.
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Puc. 4.2.1. WN3meHeHuMe napaMmeTpoB pabouero npoyecca

ansenbHoro pABuratrensa 84YH13/14 npu nycke U3 XOJZIOAHOrO

COCTOSSHUAI NMpMU TeMmrnepaTtype okpyxkawouwen cpeabl +20 °C: p, -
a6bconoTHOE aaBneHue HaaAayBa; n, - YacToTa BpauweHua potopa TK;
a - ko3 duuneHT n3bbiTka Bo3ayxa; n - yacrtota BpauweHua KB; p .

- MaKCMMaJibHOE€ AaBJieHne CropaHumsa; p. - QAaBJIEHNE KOHLUa CXaTtusa

Ha puc. 4.2.1 oTcyeT BpeMeHn AaH C MOMeHTa AOoCTUXeHus BMT noplHeM
B MHAMUMpYyeMOM uunuHape. Kak BMAHO M3 pUCYHKA, B TeyeHue MnepBbliX

0,6...0,7 ¢ npwu BO3pactawwen yacrtote BpaweHuns KB pasneHue BO



BMYCKHOM KOJIJIEKTOPE p,, YMEHbLUAETCs, HECMOTPS Ha MOBbILIEHME 3HAYEHUS
n,. HekoTopoe yBenuyeHne npu 3ToM koadduumeHTa usbbiTka BO3ayXa o

ABNSAETCA  CneaAcTBMEM  YMeHbWeHWs  UMKNOBOWM  nogayn  TOMAuMBa,
obecneumBaeMon perynsatopoM 4YactoTtbl BpaweHua KB. MoHOTOHHOe
yBenuMyeHne JasfieHns HagayBa pka HauMHaeT nposBAATbCA NuWb MO
aAoctmxeHmm potopoMm TK 3HadeHums nk =. 8500 1/MMH. Ha 3HauuTenbHYylO
MHEPUMOHHOCTb poTopa TK yKasbiBaeT M TO, 4YTO NOC/AE BbIK/OYEHMUS
perynsaTtopoM UMKAOBOWM Mogayn TOMaMBa NpU AOCTUXKEHUU KOJSIEHYaATbIM
Ba/IOM 4YacToTbl BpaweHusa 1200 1/MUMH 1 nocneayrowem OTCYTCTBMU BCrblLLEK
B UMnNMHApax ABuratenst B TedeHue npuMmepHo 0,6 C 4yacTtoTa BpalleHus

potopa TK npogosmkaeT Bo3pactatb. Ho aaxe npu n, ~12500 1/MUH AaBneHue

HagayBa OCTaeTCsd BCe ele Huxke aTtMochepHOro pgasneHus. 2TO0
06CTOATENBbCTBO KOCBEHHO yKa3blBaeT Ha TO, YTO MPW YACTUYHbIX Harpyskax
3Heprnm oTpaboTaBLIMX rasoB HeAOCTAaTO4YHO, 4YTOobbl obecrneunTb AasBrieHue
Hagaysa, Heobxoammoe As19 co34aHUA NOBbLILLEHHOrO KpyTSLWero MOMeHTa.
MpuunHbl nnoxon npuémucrtoctn TK o6bycnoBneHbl MNPUHUMNOM €ero
aencteus. B typbokoMnpeccope C 0A4HOr0 KOHLA pOTOpa XECTKO 3aKpenneHo
TypbuHHOe Koneco, a C Apyroro KOHUa - KOMMPECCOPHOE KOJeco.
MNMpoTekatwme 4yepes nonatkm TypbuMHHOro kKoneca ropsume oTtpaboraswiue
rasbl NpMBOAAT pPOTOpP BO BpalweHue, 6bnarogapss 4yeMmMy KOMMPECCOpHoe
KOJ1Ieco BpallaeTCsl C TaKOW Xe CKOPOCTbIO U MPOU3BOAUT CXaTue n nojady B
Asuratenbs Heobxoammoro emy sBosayxa. ObecneunB Takmm ob6pasom nogady B
LManHApbl 6onbllero KonnyecTsa BO34yXa, MOXHO YBEIMYUTb U KOJMYECTBO
nogaBaeMoro TOMJMBA, MOBbIWAS 3@ CYeT 3TOro arperatHyw MOLHOCTb
asuratensd. lNMpu 3ToM Ha npueog TK He Tpebyetca oTtbupaTb OT ABuratens
4yacTb €ro MOLWHOCTU, KakK 3TO WMeeT MeCcTO B CcJlyyae TrpUMEHeHMUs
HarHeTaTenem c MexaHm4yeckum npmeogom. B naHHOM cnydae TK anga coxatusd
CBeXero 3apsifia MCNoNb3yeT 4YacTb dHEprum oTpaboTaBLUMX ra3oB, KOTopas B
aAsuratensax 6e3 HapgayBa 6e3Bo3BpaTHO TepsieTcsa. bnarogapsa 3Tomy vy
asuratens ¢ TypboHagayBoM addekTmBHbiM KM ©M  3KOHOMWUYHOCTb
HEeCKONbKO Bbille, 4yeM Yy aBuratens 6e3 HagayBa WM C HarHeTaTenew,
MMeLWnM MexaHmyeckmin npueod. OAHaAKO NO NPUEMUCTOCTU ABUraTenb C

Typ60oHaaAyBOM M3-3a WHepumoHHocTM TK ycTynaeT kak asuratento 6es



HagayBa, TaK W ABUraTentd C HarHeTtatesneMm, UMEKLWMUM MexaHUYeCcKunin
npmeoa.

TypbokoMnpeccopb! 4519 aBTOMOOU/IbHbIX ABUraTenem MMerT OTHOCUTENbHO
Hebonbwmne rabapuTHble pa3Mepbl U He3HaA4YUTEsSIbHYI Maccy. Yem MeHblue
rabaputbel TK, TeM 6o0nblWwyk 4acToTy BpaWEHUS MOXeT WMeTb poTop
(Hepenko OHa npesBbilaeT 3HadyeHne 100 000 1/munH). Hanbonee n3BeCcTHbIMMK
B Mupe wusrotoButenamm TK ana nerkoBbix aBToMobunem cuymtaroTcs
Hemeukasa dupma KKK (Kuhnle, Kopp u Kausch), cneunanmsnpytowmecs no
TypboHaaanysy amepukaHckasa dupma Garrett u anoHckasa dupma IHI.
Ha3BaHHble @GuUpMbl B NporpamMMe noctaBok wuMelT TK  pasnnyHbiX
TUNOpa3MepoB NpakTU4yeckn ans nboro aManasoHa MOLLHOCTH.

Ha npakTtuke ana npaBunbHOro Bbibopa TK, npeaHasHadYeHHOro Ans
HagayBa aBTOMOOWALHOro ABuraTenss CpaBHUTENbHO HeBONbLUOMW MOLLHOCTH,
HeobxoAMMO 3HaTb cneaylowne napameTpbl ABUratens:

pabounin obbem;

e MaKCMManbHYIO 4acToTy BpaweHunsa KB;
e MaKCMMalbHY MOLLHOCTb;

e BHELLHIO CKOPOCTHYI XapaKTEPUCTUKY MO MOLLHOCTW.

4.2.3. OxnaxaeHve HaaAYBOYHOIO BO3AyXa

MNpu CXkaTum B HarHetatene WM KOMMpeccope BO3A4yX HarpeBaeTcsl, B
pe3ynbTaTe Yero ero NJOTHOCTb YMeHblUaeTcs. 3TO NpMBOAUT K TOMY, YTO B
paboueM ob6beMe uMnNMHApa BO34yxXa, a c/lleqoBaTeNbHO M Kucnopoaa, Mo
Macce MnoMeLlaeTcsl MeHblle, 4YeM Morno 6bl MOMEeCTUTbCA MpU OTCYTCTBUM
HarpeBaHus. YTobbl co3aaTh yCNoBUS AN CropaHus B UuMnnHApe 6o0sbliero
KOJIMYEeCTBa TOM/IMBA, MNPUMHUMAOT Mepbl AN yBenuMyeHus KoadduumeHTa

Hano/aHEHNAa 17, . Ana 3Toro CKMMAEMbIN B HarHertartene BO34AyX MNepen

nogayenm ero B UWMAMHAPbLI ABUratens npeaBapuTenbHO OXlaXaaeTcs B
XONOAUNBbHUKE, KOTOPbIK CTa/ll HEOTbEMSIEMOM 4acTbio 60NbLIMHCTBA
ABuratenen ¢ HaaayBoM.

XonoannbHWKM HaaAyBOYHOrO BO3ayxa ObiBaldT ABYX TunoB. B oaHuMX

xonoannbHUKax oxnaxXageHne HaagayBO4YHOro BO3A4YyXa MNpoOM3BOAUTCA MNYTEM



ob6ayBaHus nx opebpeHHON NOBEPXHOCTU Haberawwmm BO3AYLLHbLIM MOTOKOM,
B APYrMX XONoAWSbHUKAX (QYHKUMIO OXNaauTens BbINOAHSAET >XUAKOCTb
CUCTEeMbl OxnaxaeHus asuratens. [pu  KUCNONb30BaHUM B  KayecTse
oxnaguTens notoka Haberatuwero Bo3ayxa As4 nosblweHns 3 dHeKTUBHOCTH
OXNIAaXAEHUS XONOAUNBbHUK AO/DKEH YCTaHaBNMBaTbCA pPSAOM C paanaTopoM
CUCTEMbI OXJIaXAeHUs unu nepen HWUM. XON0AWbHUK BTOPOro TUMa MOXET
yCTaHaBnmeatbca B 0b6on 30He ob6bbemMa MOTOPHOro OTCeka, OAHaKo
npeanoyTeHne cneayeTt oTAaBaTb TaKOMYy ero pacnosioXXeHUto, Npu KOTOPOM
nyTb HagAyBOYHOrO BO3AyXa OT HarHertatensa wunu Typbokomnpeccopa Ao
umMnmMHApoB ABuratens 6yaner 6onee KOpPOTKMM M 6e3 pe3kux WU3MEeHEeHWUN
HanpasneHus asmxeHusa. C TOUYKM 3peHUs SKOHOMUM MecTa B MOTOPHOM
oTCeke npeanoyTeHme cneayet oTaaTb  XOMOAWAbHWKY, B  KOTOPOM
oXNaxaeHne MNpon3BOAUTCH XWAKOCTbIO CUCTEMblI OXNAaXAEHMS, TakK KaK OH
npu oanMHakoBon 3P HEKTUBHOCTU OXTaXXAEHUS UMEET MeHblune rabapuTol.

MpnbnusntenbHble pacyeTbl MOKAa3blBAKT, UYTO MOHWUXEHMe TemnepaTypbl
HagayBo4yHOro Bo3ayxa Ha 10° no3songeTr yBeNMUYUTb €ero MAOTHOCTb
npuMepHo Ha 3 %. 3TO, B CBOK o4epenb, NO3BOMSET YBENNUYUTb MOLLHOCTb
ABuratenss NpUMEpPHO Ha TaKoOWM >Xe MNpoueHT, TakK u4To, K npuMmepy,
oxnaxaeHune Bosayxa Ha 33° aacT yBennyeHue MOLWHOCTM NpubnmsntenbHo
Ha 10 %.

C LA4pyrom CTOpPOHbI, Ox1axaeHue BO3AYWHOro 3apsga npuBoaUT K
NMOHMXEHWUIO TeMNepaTypbl B Ha4ase TakKTa CKaTusa U NO3BOSISeT peanm3oBaTb
TY e MOLWHOCTb JABuratenss npu YMeHbLEHHOW CTeneHn rMoBbIWeHns
AasneHns B uunumHape. CneactBMeM  3TOro  SIBASETCH  YMeHblUueHue
TemnepaTypbl OTpaboTaBWMX ra3oB, 4UYTO MOJOXWUTENIbHO CKa3blBaeTCs Ha
YMEHbLEHUN TenaoBOM Harpyskum JeTanen Kamepbl CcropaHus, a B
6eH3NHOBbLIX ABUraTensax, KpoMe TOro, MOHMXXAeT CKAOHHOCTb CMecu K
AE€TOHALUMOHHOMY CropaHuio.

OTa BO3MOXHOCTb peannsyeTca nNpemMmyLlleCTBEHHO B ABuratensax ¢
TypboHaaayBOM A8 [OPOXHbIX aBToMobunen. Tak Kak MNpu yMeHbLIeHUU
AaBneHuns Hapgaysa TpebyeTcs MeHbluas MOLWHOCTb Ha NpMBOA KOMMpeccopa,
To 6narogaps 3ToMy B OONbLIMHCTBE C/lly4YaeB BO3MOXHO WCMOSib30BaHue

TYpbUHbI MeHblwKuX pa3MmepoB. Ob6ba MeponpusaTMa (YMeHbLUeHWe CTeneHu



NOBbILLEHNS AaBNEHUS W YMEHblLUeHWe pa3MepoB TypOuHbI) ynydwarT
TUNNUYHO cnabble CTOPOHbI ABuratensa ¢ TypboHagayBOM, @ WMEHHO:
NO3BONSAIOT YBE/NUNUTb KPYTAWMN MOMEHT MpU HU3KUX YacToTax BpalleHus
KB ” coKpaTuUTb BpeMs BbiXxO0Aa Ha HOBbIM pexum paboTbl Mpu pe3KoMm
yckopeHun. Oba atnx dakTopa AN 3KCnayatauuu asuraTtenss ¢ HagayBoM B
AOPOXHbIX YCNOBUSAX, KOHEYHO, HAMHOIO BaXXHee, YeM AOCTMXEHNE BbICOKOW
MaKCMMalbHOM MOLLHOCTW.

B TOM >Xe HanpaBAeHUMW OKa3blBAlOT BIUSIHUE U MPOYME MeponpusaTus,
Lenblo  KOTOpbIX SBASIETCA  OXJa)XxaeHue HagayBOYHOro Bo3Adyxa B
6eH3NHOBbIX aAsuraTtensx. MOHUXEHHbIE bnarogaps OXJ1TaXKAEeHUIO
HaaAyBOYHOro Bo3ayXa TpeboBaHMS K 3HAYEHMIO OKTAHOBOro Yyncna 6eHsmHa
No3BONSAIOT YyBeNUUUTbL 6a30BYH0 CTeneHb CXaTtus U YBENUYUTb Yron
onepexeHnsa 3axuraHumsa. Bce BMecTe 3TO yAydllaeT XapaKTepUCTUKY

KpYTALIEro MOMEHTa U NPUEMUCTOCTb ABUraTens ¢ TypboHaaayBoM.

4.2.4. PerynupoBaHue AaBJieHUA HaaayBa

C uenbtlo 3awmTbl aBTOMOOMIBHOIO ABUraTens ¢ HaaAyBOM OT BO3MOXHOM
NOSIOMKM, a TakXe ANs YAydleHUs ero XapakTepuCTUKKM MOLLHOCTU U
AVHaMMYEeCKNX KayecTB, AaBfieHWe HapgayBa HeobxoauMMO perynmpoBaTh.
PerynupoBaHne HapayBa MOXeT OCYLLECTBAATbCA pasnmMyHbiMKM criocobamu,
KaXKAblM U3 KOTOPbIX MMEET CBOU NpeNMYLLECTBA N HEAOCTATKMU.

3amMeTMM, 4TO AN8 paclWMpeHnss BO3MOXHOI0 AuarnasoHa W3MeHeHus
4yacToTbl BpaweHua KB npu HenmsMeHHOM JaBfneHun Hagayea Haumbornee
AENCTBEHHbLIM  CNOCOOOM  perynmpoBaHuUs  ABASETCA  Mnepernyck  4acTu
oTpaboTaswmnx rasos (O B 06xo4 TypbuHbI.

Mpy BbICOKOM HaaAyBe, XapaKTepHOM, HanpuMmep, Ans ABuUratenemn
®opmynbl-1, Hanbonee apdeKTUBHbIMM cnocobaMmn perynnpoBaHns SBNSIOTCS
AOMOSIHUTENbHAA KaMepa CropaHus, yCcTaHaBMBaeMasl B BbIMyCKHOM TpakTe
nepen TypbuHon (cuctema "lvnepbap"), n BbINYCK 4acTM HaAAyBOYHOIrO
Bo3ayxa B aTtmocdepy. [lo a¢dpdeKTMBHOCTM 3TKU cnocobbl ycTynawT
nepenycky OF, HO npeBOCXOAAT Takume cnocobbl, Kak perynmpoBaHue

COMMIOBOro annapaTta TyYpbuHbl, Mepenyck 4acTM HaaAdyBOUYHOro BO34yXa Ha



BXoA4 TypbuHbI, perynnpoBaHme ¢dasbl BAyCcka U OxXjaxKaeHue HaanyBOYHOro
BO34yXa.

MpyM HW3KOM HaaAayBe MPaAKTUYECKUM WHTEepec npeacTaBnsalT TakKue
cnocobbl  perynnpoBaHus, KakK AOMNOAHUTEeNbHas KamMepa CropaHus,
perynmpoBaHume  COMJIOBOro  annapata  TypbuHbl, nepenyck  4acTtu
HagAyBOYHOro BO3ayXa M perynuposBaHume ¢dasbl Briycka. [lpm 3TOM Mo
3dPEeKTUBHOCTM  Ha3BaHHble CNocobbl  CTAHOBSATCA  COMOCTaBUMblI  C
nepenyckom 4actu Ol B 06xoa TypOuHbI.

OkoHyaTenbHbI BbIGOp cnocoba perynnpoBaHUs MNPOU3BOAUTCA U3
ycnosma obecnedyeHuUss HaAAEXHOCTU, a TaKXe NpUeMseMbiX 3HAYEeHUN
3dpHEKTUBHON MOWHOCTM M DSKOHOMUYHOCTM ABuratens. PaccMoTpum
noapobHee BCTevawLMecs Ha NpakTMKe crnocobbl peryampoBaHus.

Ona perynupoBaHus AaBfieHWs HajAyBa HarHetatenem C MexaHU4YecKkuMm

NPUBOAOM MPUMEHSIETCA NpOCTas CXeMma, NpeacTaBieHHas Ha puc. 4.2.2.

Puc. 4.2.2. Cxema perynampoBaHuUs AaBJIeHUA HaaAayBa B ABuUrarene
C npuBoaoM HarHertatensa ot KB: 1 - 3a6opHuk BoO3ayxa; 2 -

BO3AYWHbIA ¢unbTp; 3 - HarHetatenb; 4 - XONOA[WIbHUK



HaaAyBOYHOro BO3AyXa; 5 - npuBoa HarHertatens; 6 - 650k
UMIMHAPOB ABuratensa; 7 - BNYCKHOW KOJIJIEKTOp; 8 - ApoccenbHasn
3ac/ioHKa; 9 - 3ac/IoHKa nepenyckHoro Ttpy6onposopa 10; 11 -

BbIMYCKHOW KOJI/IEKTOP

Mpn pabote 6€H3MHOBOro ABUraTenst Ha YaCTUYHbIX Harpy3kKax C BbICOKOW
yactoTon BpaweHuna KB ppoccenbHas 3acfoHKa 8 npukpbiBaeTcsd. YTobbl
UCKAKUYUTL NpU 3TOM u3nuwHee obeagHeHMe TroproyYen CcMecum 3a CcyeT
nogaBaeMoro HarHertatesieM M30bITOYHOro KOJSMYeCTBa BO34yXa, 3acC/IOHKa
nepenyckHoro Tpyb6onposoga 9, HaobopoT, nNpUOTKpbIBaeTCA, W 4acTb
BO34yxXa nMojJaeTca CHOBa Ha BXxo4 HarHetatena 3. OuyeBMAHO, 4YTO Ha
yacTuU4dHbIX Harpy3kax Kl HarHetatens nagaeTr (HEKOTOpPOE KOMYEeCTBO
BO34yXa UMPKYAUPYeT MO 3aMKHYTOMY Kpyry), a 3ddeKTuBHbIM pacxoa
TOMNJIMBa YBE/IMUYNBAETCH.

XapakTepHbIM HegocTtaTkoM TK B ycnoBusAX 3KCrjslyaTauuy MNOPLUHEBOro
ABuraTtenst ABNSeTcs To, YTO OH MpU Masion MOLLHOCTM ABUraTenst U HU3KOMU
yacTtoTe BpaweHma KB nogaeT Bo3ayxa CAMWKOM Mano, a Mpu BbICOKOW
yacTtoTe M MNOJHOM Harpyske - C/AUWKOM MHOro. 2To obycnosnueaeTt
HEeAOCTaTOYHbIN KPYTSALWMA MOMEHT ABuratenss B AMana3oHe HU3KUX 4acToT
BpaweHnsa KB n nposiBnseTcs B MeasieHHOM ero pearmpoBaHnmM Ha U3MEHEHMUE
Harpy3ku rnpu nepexoaHbiX rnpoueccax, HanpuMmep, Npu pe3KkoM YCKOpPEeHUMn
(aBuraTenb MMeeT NIoXyr NMpPMEMUCTOCTD).

Ons aBTOMOOGWNbHbLIX OGEH3MHOBLIX ABUraTenewm, 3KCnyaTUupyemMblXx B
06bIYHbIX YCNOBUSAX, Heperynumpyemboin TypboHagayB He roautcd. TeM He
MeHee, ANS YCNOBUWN COpeBHOBaHUM W 3KCNyaTauum npemmyLecTBeHHO npu
MaKCMManbHOM  MOWHOCTM 3TOT Crnocob MOXeT oKasaTbCad  BMOJHEe
npuemnembiM. B KayecTBe npmMmepa MOXXHO Ha3BaTb ABuraTtenb V8 ¢ pabouumm
obvemom 4,8 n gna aBtomobunsa Mercedes C111/1V, npeaHa3Ha4YeHHOro Ans
YCT@HOBJ/IEHUS PeKopAoB CKOpoCTU. [lpuMevaTenbHo, 4YTO M MpWM YacToTe
6onee 6000 1/MMH KpuBass MOLHOCTM ABuUratens npoAaosKaeT KpyTo
NOAHMMATbLCS.

Cxema HagayeBa nAsuratens C HeperynmpyembiM Typ6OKOMMNpeccopoMm

rnokasaHa Ha puc. 4.2.3. Takad cxema, B 4YacCTHOCTM, peanun3oBaHa Ha V-



obpasHoM AN3e/TbHOM aBurartene 84H13/14, OCHalLEeHHOM
TypbokomnpeccopoM TKP-11. lNMpn HOMWHanNbHOM 4YacToTe BpaweHusa KB n =

1700 1/MuH n abconoTHOM AaBneHun Hagaysa p, = 1,55 6ap asuratens

nMeeT MowHocCTb 158,2 kBT (215 n.c.).

Ana perynnpoBaHua AaBNeHUA HaaAdyBa B KayecTBe ynpaBnsawowmx
Be/IMYMH Hambosiee 4acTo UCMOMb3YKOTCA AaBfieHMe BO34yxa nepen u nocne
TK, paBneHuve oTpaboTaBWKMX ras3oB rnepes W nocne TypbuHbl, a Takxe
OTHOWIEHUSA  Ha3BaHHbIX BeaWMYMH. Mecta oTbopa pasneHun  ans
MCMOMb30BaHUA B KadecTBe YynpasBAslWMX BeNnuYnH n  oblenpuHaTble
0603HaYeHMs 3TUX BESIMYNH YCNIOBHO NMOKasaHbl Ha puc. 4.2.3.

NcnonHuTenbHoOe yCTPOMCTBO CUCTEMbI perynmpoBaHunsa faBneHus Hagaysa
MOXEeT WMMeTb pa3fiMyHble KOHCTPYKTUBHblE (OPMbl, HO BbINOJSIHAETCH, KakK
npasuio, B OTAENbHOM KOpnyce, W B 3aBUCMMOCTU OT MPUHATOMN CXEMbl
perynpoBaHnUs MOXET YCTaHaB/MBATbCSA KaK B BbIMYCKHOM, TaK U BMNYCKHOM
TpakTe ABurartens.

Kopnyc MCNONHUTENBbHOIO YCTPOMUCTBA, NpeAHa3HauYeHHOro Ans YCTaHOBKM
B BbINYCKHOM TpakTe, wuMmeeT opebpeHue pana obecneveHus 6onee
adpdekTnBHOro oxnaxaeHnsa. Oupma KKK BbINOMHSAET 3TO YCTPOMUCTBO, Kak
npasuao, B BuAe KnanaHa C onpejesieHHbIM XO0AO0M, Toraa Kak y (upMbl
Garrett 2TO BCTpoeHHas OTK/OHAeMas 3ac/noHka. WcnonHuTenbHoe
YCTPOMCTBO BKJOYaeT B cebsa nepenyckHon (6amnacHblM) Knanad,
HanNOMMHAKLWMUN MO KOHCTPYKUMM KanaHbl ronoBku uunmHapos. KoHeu
CTEPXHS K/fanaHa npukpenaeH K MeMbpaHe, KoTopass MOAXMMAETCs
KanmbpoBaHHOW nMpyXuHon. MembpaHa repMeTM4yHO 3a)xaTa N0 BCEMY
nepMMeTpy MeTal/IMYeCcKon KpbIlWKON B QopMe konnaka. [lepenyCckHOM
KnanaH (MM COOTBETCTBEHHO 3aC/I0HKa) HaxoAUTCHA B 3aKpbITOM COCTOSIHWUMU
bnarogaps noakaTuio MNpy>XuUHOW. Mexay MeMbpaHOW W KPbIWKOW MMeeTCs
NOSIOCTb, B KOTOPYIO NOABOAUTCA ynpasnswuwee aasneHne. Korga 3HadeHue
ynpasnswowero  AaBfieHUss  CTAHOBUTCH  AOCTaTO4YHbIM  ANna  CXaTug
KannbpoBaHHOM TMPYXWHbI, KNanaH OTKpbIBaeTCsa W rMepenyckaeT 4acTb
notoka rasoB. C rnoMowbl CUabl KanIMBpOBaHHOM MNPYXUHbl  MOXHO
perynnpoBaTb AaBfieHMe HaaayBa, TO eCTb YeM 6onblie cuna npyXuHbl, TeMm

6onbliee paBneHue HaaayBa MOXET 6bITb Cco34aHo. JTa perynnposoyHas



BO3MOXHOCTb CNYXWUT NUWb Kak OCHOBHAs peryavMpoBKa, npeaHa3HadyeHHas
ANA  OFpaHMYeHMs MaKCMMalbHOro JaBfieHUss HapaysBa, HO He Ansd ero
perynmposaHua B rnpouecce pabotbl asuratens. [103TOMy B CepPUMNHbIX
aBToMobunax ¢ uenbto obecrneyeHnss 6He3onacHOCTM ABuratenss cuna
npeaBapuUTesIbHOrO CXKaTusa MNPYXWHbI HAAEeXHOo OoTperyaupoBaHa, a cama
npy>xwuHa onnoMbupoBaHa. Y ABuratenenm roHo4YHbiX aBTOMObuen c uenbto
W3MEHEHMSA MAKCUMaANbHOIo AaB/ieHUs HaaayBa M COOTBETCTBEHHO MOLLHOCTU

CUNY CXaTuUs MPYXUHbl MOXHO BapbMpoOBaTb C MOMOLLbI PEryMpoBOYHOr0
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Puc. 4.2.3. Cxema HapayBa V-obpa3Horo pAaBuratensa ¢
HeperynupyembiMm TK: 1 - 3a6bopHuMk Bo3ayxa; 2 - BO3AYLWHbIX
dunbTp; 3 - Typb6okomnpeccop; 4 - raywurtenb; 5 - BblINYCKHOMN
KONNEeKTop nesBoro 6si0ka uuanMHApPOB; 6 - 65N10KM UMAMHAPOB
ABuraTens; 7 - BbiINyCKHOW KOJIIEKTOP npaBoro 6so0ka umamHapos; 8
- BMYCKHOM KOJ/1IEKTOp 5ieBOro 6sioka uMavmHApoB; 9 - BNYCKHOM
KOJIIEKTOP npaBoro 6sioka LMAMHAPOB; Po - AABJ/IEHUE OKpYy>Kalowen
cpeabl (aTMmocdepHoe paBneHue); p: - AaBleHUMe Ha Bxoae B

KOMMNpeccop; p> - AaB/IeHNe HerNnocpeACTBEHHO NOCJ/ie KOMMNpeccopa;



ps - AaBNeHue oTpaboTaBLIMX ra3oB nepea BXoAoM B Typ6uHy; p4 -

AaBJsieHne OTpaGOTaBI.UMX ra3oB Ha BbinyCcKe nocie TypGMHbI

NMpn yCTaHOBKE MCNOSHUTESIbHOMO YCTPOWCTBA B BbIMYCKHOM TpaKTe OHO
npou3BoOAUT nMepenyck 4Yactm oTpaboTaBwmx ra3oB B 06xon Typ6uHbI
(perynupoBaHue paaBneHve Haaaysa MnepenyckoM oTpaboTaBlmx rasos), a
Npu yCTaHOBKe ero BO BMYCKHOM TpaKTe KjianaH yCTpOWCTBa OCYyLeCcTBAseT
nepenyck HagAyBOYHOrO  BO34yXa CHOBa Ha  BXO4  KOMrpeccopa
(perynupoBaHue aaBneHue HaaayBsa nepenyckoM HagAyBOYHOro BO34yxa).

PerynunpoBaHne paBneHusa HaaayBa MNepenyckoM HaaAYBOYHOro
BO3AyXa.

NMepenycKk HaAAyBOYHOrO BO34yXa MOXET OCYLUeCTBASATbCA KaK Ha BXOA4
BMYCKHOrO TpakKTa, TaKk W Ha Bxoa TypbuHbl (cM. pasgen 3). CxeMma
perynmpoBaHusa C NepenyckoM HaAAyBOYHOro BO34yXa Ha BXOA4 BMYCKHOro
TpakTa nepea BO3AyLWHbIM GUNLTPOM npuBeaeHa Ha puc. 4.2.4. B kayecTtse
ynpasnsowen BeNMYMHbI  WUCMNOMb3yeTca AaBfieHne p, - [aBjieHune
HagAyBOYHOro BO34yXa HernocpeacCTBEHHO nocse  Komnpeccopa. [pum
AOCTMXKEHNN onpeaesieHHOro, OTPeryiMpoBaHHOro AN KaXAoro AsBurartens
AaBneHus Haaayea pz, 3TO AaBfieHUe, BO3AEUCTBYS Ha MeMbpaHy, co3gaeTt
ycunuve, AOCTaTOYHoe ans cxaTms KannbpoBaHHOM NMPY>XWHbI,
NpensaTCTBYIOLWEN OTKPbITUID NepenyckHoro knanada. lepenyckHon knanaH
OTKPbIBAETCA W BbIMyCKAeT CXaTblM BO34YyX WAM NpaAMO B aTMmocdepy (y
ABuUratenem roHOYHbIX aBToMobunen), nan B BO3AYWHbIN PUNLTP, TO €CTb BO

BMYCKHOW TpaKT nepea KoMmnpeccopoM (y AOPOXHbIX aBToMobunen).
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Puc. 4.2.4. CxeMa perysimpoBaHuA AaBJieHUA HaaAayBa nepenycKkom
HaaayBoOYHOro Bo3ayxa: 1 - 3a6opHuMK Bo3ayxa; 2 - BO3AYLWIHbIA
¢dunbTp; 3 - rmywutennb; 4 - TypbokoMnpeccop; 5 - X0NoAWNIbHUK
HaAAyBOYHOro Bo3Aayxa; 6 - uMmnuMHAp ABurartens; 7 - nepenycKkHOMW

K/lanaH; p> - AaBJIeHUEe HeNnocpeacCTBEHHO NnocJsie KoMnpeccopa

Takaa cxeMa perynmpoBaHua AaBneHUs HagAyBa NpuUMeHsanacb, HanpuMep,
dvpmonn BMW Ha pasuratene ATL, KOTOpbIM YyCTaHaB/MBanNCA CHayasna Ha
FOHOYHbLIX aBTOMObBWNAX, a no3gHee - B MNEPBOM HEMELKOM CEepUMHOM
nerkosoMm asTomobune c typboHagaysom BMW 2002 Turbo. 2Tum cnocobom
BbIMOMHANOCh peryanpoBaHne M B ABUraTensax HeKOTopbiX aBToMobunen
¢dupm Ford m Opel. OgHako HenoCTaTKM TakKoOro perysnpoBaHUsi BecCbMa
CYyLWeCTBEeHHbl, MNO3TOMY JaHHbIX Cnocob6 He HaxoauT TMNpUMEHEHUS B
Asuratensx ¢ TypboHaaayBoM An1s cOBpeMeHHbIX aBTomobunen. lMNpasaa, ang
AvanasoHa cpegHux  4yactor BpaweHuns KB (B 3aBMCMMOCTM  OT
KOHCTPYKTMBHbIX MapaMeTpoB ABUraTensi) TakXXe MOXHO cO34aTb AOCTAaTOYHO
BbICOKOE [aBjieHMe HaanyBa, OAHAKO 3aTeM yXe CXKaTbli BO34YX HYXHO
CHOBa nepenyckaTtb, YTO conpoBoXxaaeTtcs notepen K[ typbokomnpeccopa.
ApyrMM HepocCcTaTKOM 3Toro crnocoba sABnsfeTcsa TO, 4YTO TypbuHa, Kak v npu
HeperyimpyeMoMm JAaBfieHUn Haaaysa, AO/MKHa noabupatbca noa obuwee

KOJIMYECTBO OTpaGOTaBLlJVIX rasoB. A 3TO oOrpaHumymBaeT He TOJIbKO



BO3MOXHOCTU peryinpoBaHus, HO W TpebyeT oOTHOCUTENbHO 60nbLIKX
pasmMepoB TypbuHy, 4TO BJfieyeT 3a cobon yxyaweHne nNpPUEMUCTOCTU
Asurartens.

PerynupoBaHuMe paBsieHUs HaaayBa nepenyckoMm ortpaborasBumx
rasos (OI).

Mpu gaHHOM crocobe perynuMpoBaHue naBfieHUst HaaAdyBa OCHOBbIBAETCS
Ha ynpasneHun notokom O 4yepe3 TypbuHy. [lpn 3TOM B KayecTBe
ynpasnsitowen BennUYMHbl MOryT 6biTb MCMOAb30BaHbl AaBfeHUS py, pP3, a
TaKXXe OTHOLWEHUA AaBneHun py/pi, p3/Pi1, P2/P+ (CM. puc. 4.2.3). bannacHbin
KnanaH yCTaHaB/MBaeTCs B BbIMYCKHOW TpybonpoBoA MeXAy BbIMYCKHbIMU
KaHasnaMm rosioBKU UWAMHAPOB ABUratens u BXOAOM B TypbuHy wunu xe
MOHTUpPYeTCS HenocpeacTBEHHO B Kopnyc TypbokoMmnpeccopa. B 3aBucMmMocTm
OT 3HAYEHUS NUCMNONb3YEMOM YrNpaBAsOLLEN BEIMUYMHBI KNanaH OTKpbIBaeTCs U
nepenyckaeT 4actb O B 06xoa TypbuHbl HENOCPEeACTBEHHO B BbIMYCKHYIO
cuctemy. [lpu  nonHoM  Harpyske AsBuratens B 3aBUCMMOCTM  OT
KOHCTPYKTMBHbIX MapaMeTpoB KrarnaHa B o6xoa TypbuHbl HanpasnseTcs
20...40 % obuwero notoka rasos. OctanbHble 60...80 % wnayT Ha npueoa
potopa TypbuHbl W obecneuymBaloT co3gaHue HeobxoaMMOro pAasrieHus
HaaAyBa.

OT1oT cnocob perynumpoBaHus B 3aBMCMMOCTM OT Bbibopa Ans
perynmpyroLwero KnanaHa ynpasnsiowen BeMYMHbl NO3BONSET BbINOSHUTL
WHAMBUAYANbHYIO HACTPOWKY XapakTepa W3MEeHeHus JAaBneHus Haaaysa.
Asuratenn ¢ TypboHanayBoM, UMeEKOLWME perynmpoBaHue AaBfieHUsa HapayBsa
nepenyckom O, 06bl4HO MMET XOpOoWYH XapakKTEPUCTUKY KpyTSaLero
MOMeHTa U yA0BNEeTBOPUTESNbHYIO NPUEMUCTOCTb.

MpenmylecTBo 3Toro cnocoba perynanMpoBaHuUs COCTOMT B TOM, UTO,
6narogaps nepenycky 4yactun Ol B 06xoa TypbuHbl, NosBNSeTCS BO3MOXHOCTb
ncnonb3oBaTb TYpOMHY M KOMMpPeCcCop CYLWEeCTBEHHO MeHbLMX pa3Mepos.
Bcneacrteue aToro gaxe npu OTHOCUTESIbHO HWU3KOM 4acTtoTe BpaweHuma KB
AOCTUraeTcss [A0CTaTOYHO BbICOKOe JaBneHuve Hagaysa, 4TO Mo3BonseTr

YyNy4YwunTb NPMEMUCTOCTb ABUraTENS.



Ha puc. 4.2.5 nokasaHa cxemMa perynmpoBaHus JAaBfieHUs HagayBsa
nepenyckoM oTpaboTaBwmMx rasoB C WCMNO/Ab30OBaHMEM B  KayecTBe

ynpaBnstower BeNnMUnHbl AaBNeHNa HaaayBa.
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Puc. 4.2.5. CxeMma perysimpoBaHus AaBJieHUs HaaAayBa nNepenycKkoMm

oTpaboTtaBwiMX rasoB C UCNoOJZib3OBaHMEM B KauyecTBe ynpaBnmou.l,eﬁ

BeJIN4YMHbDbI laBNIeHUA p>: (0603HaYEHUA 2/1IEMEHTOB CM. Ha puc 4.2.4)

B npuBeaeHHOM cxeMe C OAHOM CTOPOHbI MeMbpaHbl AeUCTBYET AaBlieHne
HaaayBa p2, @ C ApYron CTOPOHbI - AaB/IEHME OKpYyXKatowen cpeabl po,. Takmm
obpa3oM, pgaBneHu HagayBa p, NPOTUBOAENCTBYET TONbKO ycuiaune
KannbpoBaHHOM NpYyXuHbl. Cnocob aBASEeTCAa NPOCTbIM U HAAEXHbIM, TaK Kak
ANA  yrnpaBneHWs WUCNONb3YeTCs YUCTbIM COKaTblh BO34AYX, a XapakTtep
N3MEeHeHUs AaBneHUs HaaayBa onpeaensioT TONbKO ABa napameTtpa. YTobbl
NONYYMUTb MOHOTOHHO HMCMNAZAWLWY KPUBYIO JAaBleHus HagayBa npu
yBeIM4eHUn MOLLHOCTWU ABuUraTtens, B coBpeMeHHbiXx TK ynpasnswouwee

AaBneHne otbmpaeTcsa B caMOM Hadane ynamTku (Cnupann) KoMmnpeccopa.



Ha puc. 4.2.6 nokasaHa cxeMa perynampoBaHus JAaBfieHUs Hagaysa
nepenyckoMm Ol C ucnonb3oBaHMEM B KayecTBe ynpasnslowen BerUYMHbI
nasnennsa O Ha Bxoae B TypbuHy.

B npuBeaeHHoOM cxeMe C OAHOM CTOPOHbI MeMbpaHbl AEeNCTBYET AaBJieHne
Pz @ C ApYroM CTOpPOHbl - AaBJfieHUe OKpyXawLlen cpeabl pp U ycunue
NPY>XWHbI. Tak Kak nNpu BbICOKOW Harpy3ke M BbICOKOW 4YacToTe BpaweHunsa KB
AaBreHne nepen TypbuHOM BoO3pacTaeT CBepXNponopuuMoHanbHO, TO B
NCNOSIHNTENbHOM MeXaHM3Me BO3MOXHO MPUMEHEHME XKECTKOW MPYXUHbl. 3TO
obycnoenmBaeT pe3Koe YyBenMyeHue [aBfieHMs HaaayBa B AManasoHe
cpeaHen 4actoTbl BpaweHus KB, KOoTopoe 3aTteM npu yBennuymBalLeMcs

OTKPbITUN NEPEMYCKHOINo KsiaraHa NoHUN>Xa€eTC4.

Puc. 4.2.6. CxeMa perysiMpoBaHuUA AaBJieHUA HaaayBa nepenycKkom
oTpaboTaBWIMX ras’os C UCNOJZIb30BaHUEM B KauyecTBe ynpaBisoLlen
BeJIN4UMHbI AaBJIeHUA pP3: p3 - AaBNeHuMe oTpabortaBwuMX rasos Ha

Bxoae B Typ6buHy (ocrtanbHble 0603Ha4YeHuns CM. puc. 4.2.4)



CnencrtBmeM Takoro xapakTepa M3MeHeHUSA [aBlfieHUst HaadyBa SBNSAKOTCSH
BbIMYK/ble XapaKTEePUCTUKM MOLLHOCTU W KPYTHAWEro MOMEHTa B HUXHEM
AvanasoHe 4acTtoTbl BpaweHums KB. Hepoctatkamm 3T10ro  crocoba
perynmposanusa asnstTca  notepu KN4 TypbuHbl npu  MakcMManbHOM
MOLLHOCTM ABwuratensd un TO, 4YTO ANd YynpaBllieHUA [aBlIeHWEM HaaayBsa
MCNONb3yeTCsl ropsiumMe, HeouuweHHble oTpaboTaBwue rasbl. [locnegHee
MOXET BbI3blBaTb MOYHKLMNOHAbHbIE HEUCMPABHOCTM NepenyCcKHOro Knanaxa.

Ha puc. 4.2.7 nokasaHa cxemMa perynmpoBaHus [asBfeHuUs Hagaysa
nepenyckoMm Ol C ucnonb3oBaHMEM B KayecTBe ynpasnslowen BenUYMHbI
OTHOLIEHUA J[AaBNEeHMA HapAyBOYHOro BO34yXa K JAaB/IEHWIO Ha Bxoae B
KoMnpeccop. B npueBeaeHHoM cxeme C O4HOW CTOPOHbI MeMbpaHbl AENCTBYET

[aBneHve Haaayea p,, @ C APYroM CTOPOHbl - [AaB/IEHWE Ha BXo4e B
KOMNpeccop p, W YCUAME MpPYXWHbl. TaKk Kak C YyBeWYEHWEM Harpysku
ABUraTtens W yacToTbl BpalweHus KB pgaBneHue p,, BCleactesune

a3poAMHAMUYECKUX MNOTEePb BO BMYCKHOM TpybonpoBoAe MOHUXKAETCS, TO

MCNONb30BaHME 3TON BEIUYUHBLI BMECTO AaB/1EHUS 0pr>1<arou.|,e1‘/’| cpeabl p,

Nno3BonseT co3aatb 60/iee BbICOKUIA nMepenag AaBMeHUA Mo pa3Hble€ CTOPOHbI
MeM6paHbl UCMOTHUTENBHOrO MeXaHn3ma.

DT0 AaeT BO3MOXHOCTb NMPUMEHUTb 60J1ee XKECTKYH MPYXWUHY, UYTO, B CBOIO
oyepedb, NO3BONSET MOAY4YUTb XapaKTEPUCTUKY [AaBleHUs HaaayBa
aHaNOrMYHyto TOM, KOTOpash UMEET MEeCTO MpU perysiMpoBaHnUM Mo AaBAEHUIO

D3 B kauecTBe HegocTaTKa cregoBasno 6bbl OTMETUTb M3BECTHYIO 3aBNCUMOCTb

XapaKTePUCTUKHU AaBJ1EHNA HaaayBa oT cTeneHu 3arpsa3HeHHOCTU

BO3A4YLHOro punbTpa.



Puc. 4.2.7 Cxema perynmpoBaHuUs AaBJiIieHUA HagayBa nepenycKkoMm
oTpaboTaBwMX rasos C UCNOJIb30BaHUEM B KauecTBe ynpasBisiiolen
BEJINYMHbI OTHOWIEHUA paBneHvma p,/p: p, - [aBleHue
HaAAYBOYHOro BO3/lyXa HEnocpeACTBEHHO 3a KOMMPEeCCOopoM; p,

AaBsieHMe Bo3yxa Ha Bxoge B koMmnpeccop; (ocTranbHble

o603HaueHMn CM. puc. 4.2.4)

Ha puc. 4.2.8 npencraBsieHa Cxema perympoBaHua AaBleHUd Haanysa
nepenyckomMm Ol C ucCnonb3oBaHMEM B KayecTBe ynpasnslolen BelUYMHbI

OTHOLIEHNS AaBneHus oTpaboTaBwMX ra3oB Ha Bxogae B TypbuHy p, K

[aBfIEHNIO Ha BXOAE B KOMMNPECCop p; .



Puc. 4.2.8. CxeMma perysimpoBaHus AaBJieHUs HaaayBa nNepenycKkoMm
oTpaboTaBWIMX rasos C UCNOJZIb30BaHUEM B KauyecTBe ynpasBisoLlen

Be€/IMYMHbI OTHOWIEHWA p[aBneHva p,/p: p, - p[aBneHme Ol

HernocpeacTBeHHO nepea Typ6buHOW; p, - AaBneHue Bo3ayxa Ha Bxoae

B KoMnpeccop (ocTtasibHble 0603Ha4YeHUs CM. puc. 4.2.4)

B npuBeaeHHOM cxeMe C O4AHOM CTOPOHbI MeMbpaHbl AEeNCTBYET AaBlieHune
ps, @ C APYron CTOPOHbI - AaBfieHWE Ha BXOAEe B KOMMPECcop p, W ycunue
NPY>XWHbI.

XapakTepuctmka HajayBa B CWUY YXXe Ha3BaHHbIX Bblle MNpUYKUH
aHanornyHa Tom, YTO MMEET MECTO NpU PeryamMpoBaHuUn Mo AaB/IEHUO p,. HO
npu 3TOM WMMeeTCsa BO3MOXHOCTb WCMOMb30BaTbh euwe 6osee XecTKylo
NPYXWUHY. MoMMMO  HedoCTaTKOB,  OTMeYeHHbIX Ang  crnocoba ¢

perynnposaHneM no AaBJ1EHUIO P, 3A€Cb OKa3blBae€T BJ/IMAHUE U

3arpsisHEHHOCTb BO3AYLIHOIO duabTpa.



Ha puc. 4.2.9 npeactaBneHa CXeMa perynupoBaHus AaBfieHUs HaaayBa
nepenyckoMm OF C MCMNO/Ib30BaHWEM B KauyecTBe YynpaBfsioWen BeTUUYUHbI

OTHOLUEHUSA AaB/IEHNA HAaAAyBOYHOIMo BO3AyXa p, K AAB/IEHUIO HA BbiXoAde M3
TypbuHbl p,. B npuBeneHHON cxeme AaBneHusa p, U p, AENCTBYIOT COBMECTHO

C OAHOM CTOPOHbl MeMbpaHbl, C ApyroM CTOpPOHbl MeMbpaHbl WM
NPOTUBOAENCTBYET YCUANE MPYXKUHDI.

Bcneacreve nepenaga AasneHun p,/ p, OKaTblh BO34yX yepe3 Hebosnbluoe

Apoccenupylollee OTBEPCTUE MepeTeKkaeT B BbINyYCKHOW Tpybonposoa. Tak
Kak npoTMBOAAB/IEHME Tra30B Ha BblINyCKe C pPoOCTOM TMOTOKa rasa
yBEM4YMBAETCSA, TO MPU BbICOKOM MOLLUHOCTWU ABUraTenss perympoBOYHbIN
KflanaH oTKpbiBaeTcss 6onblle, 4YeM Ha CpeAHMX YacToTax BpalleHus
KoJSleH4YaToro Basa. DTO, B CBOK oO4yepeb, Bbl3blBAET CHUXEHUE AaB/EHUS
HagayBa nMpu  NOBbIWEHHOM 4acToTe BpaweHusas KB. B pesynbTaTte
obecneumBaeTcsd BbINyKNas XapakKTepucTMka MOLLHOCTU ABuratenss npwu
paboTe Ha cpeaHMX 4acTtoTax BpauweHumsa KB, un ynydwaerca ero
NPMEMUCTOCTb MO aHasormMm C TeM, YTO MMEeT MeCTO Mpu peryampoBaHuUn no

OTHOLUEHWIO AAaBNEHUN p,/ p; .



Puc. 4.2.9. CxeMma perysimpoBaHuA AaBJIeHUA HaaAayBa nepenycKkom
oTpa6oTaBwiMX rasoB C MCNOJIb3OBaHMEM B KaudyecTBe yrnpasBnsiowleun

BEJIMYMHbI OTHOWIEHWA paBneHvwi p,/p,:  p, - [aBJIeHUe
HaAAyBOYHOro BO3/lyXa HEnocpeACTBEHHO Nocjie KoMnpeccopa; p,

AaBneHue Ol Ha Bbixoae U3 TypbuHbl; 8-gpoccenupyrowgee orsepcrue

(octanbHble 0603Ha4YeHns CM. puc. 4.2.4)

Bo Bcex onucaHHbIX Bblle cnocobax perynMpoBaHus AaBfieHUs HaadyBa
CO CTOpOHBbI Bbinycka O B KayecTBe OCHOBHOMO, @ MHOrAa U €AUMHCTBEHHOTIO
napamMeTpa YynpaBneHuUss  MNEepernyckHbIM  KManaHoM  MCMNOsb30BasioCb
COOTBETCTBEHHO JaBsieHWe HaaayBa WM Apyroe [AaBlieHMe B CUCTeMe
Apuratens. HecMoTps Ha pasnuyHble BapuaUMOHHbIE BO3MOXHOCTU, 3TOMY
cnocoby ynpasfieHus AaBfieHWeM HaaayBa OKasasuCb MPUCYLLM HEAOCTaTKW,
NpU KOTOPbIX AOCTUraeMblii B UTOre XapakKTep U3MEHEHUS AaB/IEHUS HaaayBa
He oTBeYas XXenaeMoMy.

N36exaTb Ha3BaHHbIX HEAOCTAaTKOB MOXHO MyTEM MNpUMEHeHUs cBo60AHO

ynpasnseMmoro 6annacHoro knanaHa. CeBoboaHoOe ynpaBieHne B 3TOM Cly4dae



O3HayaeT, YTo KpOMe AaBfieHUs HagayBa (MM APYruX AaB/IEHUMW B CUCTEME)
Ha nepenycKkHOM KJarnaH OKa3blBAlT yrnpasfwolwee BO3LENCTBME U Apyrue
napaMeTpbl. TakuMMuM rnapaMeTpamMu ABASAKOTCA Harpyska (nonoxeHue
ApocCcCenbHOM 3aCNOHKK), YacToTa BpaweHusa KB, TemnepaTypa HaaayBOYHOro
BO34yXa, CUrHanbl JAaTyuuMka AeTOHAUMOHHOro CropaHus, TeMnepaTtypa
aAsuratens (oxnaxaawowen xuakoctm) wmn  ap. CeoboaHO ynpaBnsiemble
6arnacHble KnanaHbl, Mony4yalwme CurHanbl YynpaBfeHUss OT CUCTEMbI
KOHTpona 3a paboton aBuratens, Hanpumep Motronic, oTBeuvalT
COBPEMEHHOMY YPOBHIO pPa3BUTUA CEPUNHBIX ABUratenen ¢ HaaaysoMm. Ha puc
4.2.10 nokasaHa cCxema perynmpoBaHuUsa AaBNeHWs HajAyBa B ABUrartesne
aBTomobuna SAAB 9000 Turbo ¢ mncnonb3oBaHneM cBo60OAHO ynpaBnAsieMOro

6anmnacHoro KsianaHa.
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Puc. 4.2.10. Cxema perynmpoBaHus pAaBJieHMA Haaaysa B

asurartene astomo6unsa SAAB 9000 Turbo: 1 - BNyCKHON KOJIJIEKTOP;



2 - 6n0K UMNMHAPOB ABUrartens; 3- BbiIMYCKHOW KoMnekTop; 4 -
nepenyckHon (6amMnacHbii) knanaH; 5-typ6okoMmnpeccop; 6-
rnywuTtenb; 7 - BO3AyWHbIK punbTp; 8 - 3a6opHuk Bo3ayxa; 9 -
3J/1IEKTPOMArHUTHbIN KJlanaH; 10-xonoau/IbHUK HaaaAyBOYHOIoO
Bo3ayxa; 11 - papoccenbHas 3ac/ioOHKa; 12 - pAaTYMK 4acToThl
BpaweHuna KB; 13 - paTuMK AETOHALMOHHOIo cropaHus; 14 - natumk

Harpysku aBurartensi; 15 - 3N1eKTpOHHbIN 6J10K ynpaBneHus

Ha Bcex pexumax paboTbl aBuratesns 3NeKTPOHHbIN 650K yrnpaBneHus
obecneunBaeT AaB/ieHMEe HaaAyBa Ha MakKCUMMasibHOM YpOBHE, MNpuW KOTOPOM
AEeTOHAUMOHHOe CcropaHue He BO3HMKaeT. [lpn nosiBNeHMM peToHaumu
2NEeTPOHHbIN 650K  ynpaBneHmss 15 no curHany patunka 13 nopaet
ynpaBAstoWmMm CUrHan Ha 3/1eKTPOMarHUTHbIN KnanaH 9, 3agaBas pexuM ero
paboTbl. B pe3ynbTtate Ha MeMbpaHy nMepenycKkHOro knanaHa 4 MoXxeT
BO3ENCTBOBATbL He MNOJIHOE JAaBfieHne HaadyBa, a /Wb HEeKOoTopas ero
yacTtb. [llepenyck Ol knanaHoMm 4 nNpou3BOAUTCA A0 MOMEHTa TMOoJIHOro
NCYE3HOBEHNS AEeTOHALMOHHOIO CropaHus.

Takas cxema perynmpoBaHusa no3BonseT 6bICTpo yBeMunmBaTb KPYTSLLUNA
MOMEHT W MOLWHOCTb ABuUratensa Ha Henpoao/mkutenbHoe Bpems (y
pa3nun4yHbIX auratenem ot 16 no 45 c), yto Heobxoammo, HanpuMmep, ANs
pe3KOoro yCKopeHus Nnpu coseplieHmnmn obroHos.

Mpu pe3KkoM HaxaTuM Ha nejanb akcesepaTopa M OTKPbITUM APOCCENbHOMN
3aC/IOHKM 11 no KoMaHAe 3/1eKTPOHHOro 650Ka ynpaBfieHUs nepernycKkHOW
KnanaH Ha 3TO BpeMs 3akpbiBaeTcsd, M Becb NoTtok O cneayer 4yepes
TypbuHy. bBnarogaps >TOMy pJasfieHWe Hajayea, a cCneaoBaTeNbHO, U
MOLLHOCTb ABUraTenss pe3ko yBen4dmBaroTcs (MHOrAa 3TOT pexum paboTbl
o6o3HavaloT TepMnHOM overboost - neperpy3ka). Ha HeKOTOpbIX ABUraTensx
ANS 3aWmnTbl X OT MOJSIOMOK B pe3yfnbTaTe neperpy3ku pexuM overboost He
BK/IIOHAETCH, eCc/iM 4yactoTa BpaweHus KB yxe pocturna HOMWMHANIBHOMO
3Ha4YeHnsa, UM ecnm asToMobuUNb ABUMXETCSA Ha nepBon nepepadve. Kpome
Toro, 6esonacHocTb paboTbl ABUraTensa B pexume overboost KoHTponupyeTtcs

AJaTHNKaMu, perncTpupyrowimmmn Ha3BadHHbIE Bbille nMnapaMeTpbl n



NOCbINAKOWNMMMN  COOTBETCTBYHOLIME  CUTHaANbl B 3MEKTPOHHbIM 610K
ynpaBneHus.

AByxcTtyneH4yaTbin TypboHapays. [pu XenaHum [OCTUTHYTb BbICOKOMO
YPOBHSI (OpCMpOBaHMSA ABUratenss C nomowbio TypboHaaayBa BO3HMKAET
npobnema, o6ycnosneHHas HeAOCTAaTOYHOM MPOMU3BOAUTENIBHOCTbIO CEPUMNHBIX
TK, ecnu paBneHune HagayBa AOMKHO 6biTb 6onee 3,3 6ap. Onsa pelweHus
3TON nNpobnemMbl MCNONb3YIOT ABYXCTYNeH4YaTbl TypboHaaays, CyTb KOTOPOro

NOSICHSIETCS CXeMOW, NpeAcTaBieHHOM Ha puc. 4.2.11.
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Puc. 4.2.11. Cxema AByxcTyneH4yartoro Typ6oHapgayBa cC
nepenyckoMm Ol BnepsBou crtyneHum: 1 - 3a6opHuk Bo3payxa; 2 -

BO3AYyWHbIA punbTp; 3 - raywunTtenb; 4 - TypbokoMmnpeccop nepBou

CTyneHu; 5 - XxonoauJIbHUK HAaAAYBOYHOIrO BO3AyXa NepBOWA CTYNEeHW;



6 - nepenyckHoi (6anMnacHbii) KnanaH; 7 - Typ6okoMnpeccop BTOpou
CTyneHun; 8 - xonoAnNbHUK HaAAYBOYHOINO BO3/lyXa BTOPOW CTYMNeHMW;

9 - uMNMHApP ABUratens

TK nepBon CcTyneHun 4 BcacbiBaeT BO34AYyX 4yepe3 3abopHuMK 1 n dpunbtp 2.
Mocne o©katTma B KOMMpeccope nepBOW CTyMeHW BO34YX OXJlaXAaeTcs B
xonoaunbHMke 5 M nogaerca Ha BXxo4 KoMmnpeccopa TK BTopon ctyneHu 7,
rae oH okmmaetcs Ao 6osee BbICOKOrO AaBfieHUS U 4Yepe3 XOonoAuNbHUK 8
HarHeTaeTcs B uuMnuHapbl asuratens. O agBuratens HanpasnAslTCA CHa4dana
K TypbuHe TK BTOpoM CTyneHu, a 3aTeM npoxoasat vepes TypbuHy TK nepson
CTYNeHun U Aanee B BbINYCKHYIO cUCTeMY aBurartens. lNocne npoxoxaeHna TK
BTOpoM cTtyneHn Ol 4acTb CBOeW 3Heprum TepstT, n 4Tobbl obecneunTb
HeobxoanMylO ANa ABuratens npousBoAMTENbHOCTb Bo3ayxa, TK nepson
CTYNeHU AO/KEH UMETb YBeSIMYEeHHble pa3Mepbl Mo cpaBHeHMIO ¢ TK BTopown
CTYMeHu.

Ana  nosbiweHna 3ddeKTUBHOCTM cuctembl TK  nepBon  CTyneHwu
CHabxaeTca knanaHoM 6 nepenycka O B 06xop TypbuHbl. B KauvectBe
ynpasnsiowen BeNnUYMHbl 34eCb MWCNOoSb3yeTCs AaBreHue HaaAyBOYHOro
BO34QyXa Ha BXoAe B KOMMpPEeCccop BTOPOM CTyneHu. Takoe pelweHue
NO3BONISIET MCMNO/b30BaTb B MNepBOW CTyneHu HagayBa TK yMeHbLUEeHHOro
pa3Mepa, a 3Ha4uT, U C YMEHbLEHHON MHEPUMOHHOCTbI. CneayeT 3aMeTuTb
Takxe, 4To apdeKkTnBHOCTb TK BTOpPON CTyneHU Npu OTKPbITUMN NMepenyCKHOro
KNnanaHa yBenmymBaeTCs, YTO CBSA3aHO C YMEHbLIEeHMEM MpPOTUBOAAB/IEHUSA HA
BblMyCcke TypObuHblI 3TOM cTyneHwW. lpu [AOMOSIHEHUM NpPUBELEHHOW CXEMbl
6/710KOM 31EeKTPOHHOro ynpasieHUs M BO3/I0XKEHUW Ha MepenycKHOW KnanaH
dyHKUMN cBOBOAHO yMpaBAsieMOro KnamnaHa, pearnpyrowero TakXe U Ha
TeMnepaTypy HaaAyBOYHOro BO3Ayxa nepes KOMMpPecCcopoM BTOPOM CTYMEHM,
NOSABNASAETCHA MNpUHUMNMANIbHAs BO3MOXHOCTb OTKasaTbCA OT XOJI0AWSIbHWUKA
HagAyBOYHOMo BO34yXa, PacrofiOXXEHHOro rocne KoMnpeccopa nepBou

CTYNEHMN.



5. MOAEPHU3ALUMA CUCTEMbI BbilMYCKA
OTPABOTABLUUX TA30B

B coBpeMeHHOM aBTOMO6MNE Ha CUCTEMY BbiNycka oTpaboTaBlMX rasos
(Ol BoO3naraeTcs HECKONbKO BaXHbIX (PYHKLUNN:

e rNyweHue wyma npu BbiNnycke O A0 YpOBHS, He MpeBblatoLero
YCT@HOBMIE€HHbIX CAHUTAPHbIX HOPM;

e YMeHblLUEeHMEe KONMYecTBa TOKCUYHbIX KOMMNOHeHToB B OF fo
3Ha4YeHun, He npeBbILLALWLNX npeaenbHo AOMYyCTUMbIX
KOHLIEHTpauun.

Hapsay C BblNOAHEHMEM 3TUX @QYHKUMKM CUCTEMA BbiNyCKa AOJIKHA
obecneunBaThb:

v/ XOpOoWwy OYUCTKY U NMPOAYBKY UMAMHAPOB ABUraTens;

v MMHUManbHble noTepu aHeprmn O Ha NyTU OT BbIMNYCKHbIX KJlanaHOB
A0 SI0NaToK CONI0BOro annapata TypOuHbl;

v paboTy TypbuHbI NpN MMHUMAsbHbIX Nybcaunax notoka Of.

Kpome TOro, cucrema BbiIfycKa AO/HKHA MMETb OTHOCUTENIbHO MPOCTYHO
KOHCTPYKUMIO M  OblTb TEXHONOMMYHOM B W3roToBAEHUWU. BbiNnonHeHUe
Ha3BaHHbIX TpeboBaHWN MO3BONSET NONYUYUTb NMPUEMIIEMbIAN pacxoa TOMN/UBA,
CHU3NTb BEPOATHOCTb NOSIOMKM nonatok  Typ6uHbl, YMEHbLWMUTb
MEeTaN/I0EMKOCTb CUCTEMbI BbiNyCKa M 06neryntb ee ob6cnyxmeaHume.

OcHoBHOM  npobnemMon nNpu  CTPEMNIEHUM  OCHACTUTb  aBTOMOGUNb
3 PeKTUBHON CUCTEMOU MNYLIEHUSA WyMa SBNASETCS TPYAHOCTb pa3MeLleHus
rnywuTens AoctatoyHo 6onbwux pasmepoB. O6bi4HO 3Ta npobnema
pellaeTtcsa nNyTeM YCTaHOBKM Ha aBTOMOOWAb Heckonbkux (A0 Tpex)
nocnefoBaTesibHO COEAMHEHHbIX rAywuTenem C MeHbwuMm rabaputamm
BMeCTO oAHOro 6onbloro. BaxxHbiM TpeboBaHMeM, NpeabsBASEMbIM MPU 3TOM
K BbIMYCKHOMY TpakTy, SBASETCA Hainume MUHUMANbHOro COMpPOTUBEHMUS
AsmxeHnto O U yMeHblUeHMe 3a CYeT 3TOro NnoTepb MOLWHOCTM ABUraTens.

ANns yMeHbWeHNa KonnyecTBa TOKCUYHbIX KOMNOHEHTOB B Ol B BbIMYCKHOW
TPakKT COBpPEMEHHbIX aBToMOOMNEN YyCTaHaBNMBAETCS KaTallUTUYECKUN
HenTpanusatop. OcobeHHOCTb pa3paboTaHHbIX KOHCTPYKLUMIN KaTanUTUYECKNX

HENTpanM3aTopoB B TOM, UYTO 3(P(PEKTUBHYIO HENTPaNM3aunto coaeprKalimxcs



B Ol TOKCMYHbLIX KOMMOHEHTOB OHW OCYLIECTBASAT /UWb MPU 3HAYEHUMU
KoaddpuumeHta un3bbiTka BO3ayxa a = 0,994 £ 0,003. C uenbto
onpeaeneHns Konu4yectBa cogepxaweroca B O kucnopoaa M Koppekumu
(npu HeobxoaMMocCTKn) cocTaBa TOM/IMBOBO3A4YLLHOW cMmecw,
obecneuunBatowwero apdeKTUBHYO paboTy KaTannMTMYeckoro HemTpanmsaTopa,
B BbIMYCKHOM TpakKTe YyCTaHaBNMBAeTCsa Aatumk obpaTHoOM CBSA3W, Tak
Ha3blBaeMbli na9Mb6aa-30HA, KOTOPbIA  HA3bIBAKOT TakKXe KWUCIOPOAHbIM
AAaTUYMKOM. Ha HekoTopbiXx aBToMobunax dupmbl Toyota Takom AaTyuumk
yCTaHaB/MBaeTCs KaK Ha BXOo4e rasoB B KaTaJMTUYECKWUI HeuTpanusaTop,
Tak M Ha BbIXo4e M3 Hero. DTo no3osseT 6n0Ky ynpaBieHuss oueHuBaTb
3 PEeKTMBHOCTb paboThbl KaTaIMTUUYECKOro HENTpanmilaTopa.

CnepyeT 3aMeTUTb, YTO MPU YCTAHOBKE KaTa/IMTUUYECKOro HenTpanusaTtopa
COMpPOTMB/IEHME  BbIMYCKHONO  TpakTa  Heum3bexHOo  BO3pacTaeT, u4To
COMpOBOXAAeTCs HEeKOTOpPbIM  yMeHblueHneM 3(PEPEKTUBHON  MOLLHOCTU
aAsuratens (Ha 2 - 3 kKBT). YTo6bl 0bLiee conpoTnBaeHMe BbINYCKHOIO TpaKTa
Npu YCTaHOBKE KaTalMTU4YEeCKOro HenTpanusaTopa CUbHO He BO3pacTano,
nocneaHWin pasMewarT 0b6blYHO Ha MecTe npeaBapuTeNIbHOro rNyLwwuTens.
MockoNbKY MaKCMManbHass 3KOHOMMYHOCTb JABUratenss umMeeTr MeCcTo npu
paboTte Ha obegHeHHbIX cMecsxX (a~ 1,05...1,15), TO BbIHYXAeHHasa paboTa
ABuratens BO BCEM AuMana3oHe Harpysok Ha CMeCcu MpaKTU4YecKu
CTEXMOMETPUYECKOro cocTaBa Hem3bexHOo BeaeT K CHUXEHUIO SKOHOMUYHOCTH
(8o 5%).

BbINyCKHOM TpaKT CUCTEMbl CTPEMSTCHA BbINO/HUTL TakMM 06pa3oM, 4TOo6bl
NpN OCYLLECTBNEHMN BO3/I0XEHHbIX HA HEro OCHOBHbIX QYHKUMIA OH
cnocobcTBoBan 6bl 60nee NOAHOM OUYMCTKE KaMep CropaHusi OT OCTaTOYHbIX
rasoB u 6onee MO/IHOMY HaMOJIHEHUIO UWINHAPOB ABUraTtesis CBEXUM
3apsaoM. B 3aBucnMocTm oT cnocoba opraHmsaumm asmxeHus notoka O Ha
y4yacTKe OT BbIMNYCKHbIX KflanaHoB A0 BxoAa B TypbuHy TypbokoMmnpeccopa
BbIMYCKHbIE CUCTEMbl pasfenstoT Ha CUCTEMbl MOCTOSHHOrO AaBJieHus,
UMNYJbCHbIE, MMNOynbCHble C  npeobpasoBaTensaMm  UMMNYAbCOB W
3XKEKLUMOHHbIe OAHOTPY6HbIE.

BbiNnyCKHblE  CMCTEMbl  MOCTOSIHHOrO  AaBNIEHUS  M3-3@  MMEKLWMXCS

Cepbe3HbIX HEONOCTATKOB Ha aBTOMOOUNbHbIX ABUraTensx NMPpakKTN4YeCKn He



npuMeHstoTca. Hambonbwee pacnpocTpaHeHue 34eCb MNOYYUIN CUCTEMBI
MMNYNbCHblIE N UMNYJbCHble C Npeobpa3oBaTensaMm MMNYAbCOB. PaccMOTpUM
3T cucTeMbl NnoapobHee.

B cuny umknnyHocTn npoTekaHus paboyero npouecca B nopwHesbiX ABC B
BbIMYCKHOM TpaKTe, KaK W BO BMYCKHOM, BO3HMKaeT KosiebatesbHoe
ABWXXEHMe rasos, B pe3ynbTaTte KOTOporo obpa3syeTcs Bo/sHa AaBNEeHUs.

Bnarogaps 60nbwWoON pa3sHOCTU AaBAEeHWN rasa B UMIMHAPE U BbIMYCKHOM
TpakTe, B MNepBbli MOMEHT C Haudasa OTKPbITUS BbIMNYCKHOrO KjanaHa w3
UMIWMHAPA BbIXOAUT 3HauuTeNlbHOEe KOo/uM4ecTBO ras3oB. B 3ToT nepwuog,
Ha3blBaeMbI NpeaBapuUTesibHbIM BbIMYCKOM, CO34AeTCs pacrnpoCTpaHaoLWasncs
CO CKOpPOCTbK 3BYyKa BOJIHA AaBNeHMs. DTa BOJIHA, OTPaxascCb OT CTEHOK
BbIMYCKHOro TpybonpoBoaa, nNpu onpeaesieHHbIX 06CToATeNnbCTBaxX MOXeT
BOCMPENATCTBOBaTbL  AajibHEMWEMY  BbITEKAHWUIO rasa U3  UMAMHAPA,
obycnoBneHHoMy 60/bWON pPa3HOCTbO AaBfIEHUA B Ha4albHbIM Nepuoj
BbiNnycka. [locneaywowas o4yncTka UMAMHAPA OT OCTaTOYHbIX ra3oB
OCYLLEeCTB/IAETCA B 3TOM C/lyyae J/iMWb 3a CYeT BbiTaJIKMBAOWEro AenCTBUS
nopwHs. OyeBMAHO, 4YTO NpU TaKUX YCNOBUAX KOJIMYECTBO rasos,
OCTalLWKMXCA B KaMmMepe CropaHus OT npeabliaywero uukna, 6yaer
HanbonbWKnM. DTO OTpULATENBbHO CKaXeTCss Ha NoCciaeAylLwWeM HanosIHEHUU
LMANHAPA CBEXUM 3apsiAOM U COOTBETCTBEHHO HA MOLLHOCTU, SKOHOMUYHOCTM
N 3KONOrMYeCcKMX nokasartensax gsurartens.

OnHako, obpasylowylcsa BOMHY AaBAeHUA MOXHO MCNo/b30BaTb M ANg
CO34aHMSA 3a BbIMYCKHbIM KflanaHOM YCNOBUW, CNOCOBCTBYOWMX YyNYyULIEHUIO
OYMCTKN UMAMHAPA OT OCTATO4YHbIX rasoB. [Ns 3TOro BbINYCKHYK CUCTEMY
HeobXxoAMMO HACTpoUTb TakK, 4YTObbl K KOHLY Mpouecca BbifMycka B nepuos
nMerwencs dasbl nepekpbiTMS KanaHoB 3@ BbINYCKHbIM KfanaHoOM Mpu
NpOXOXAEHUM BOMHbI 06pa3oBanoCb paspexeHune. DTO nNpuBedeT K
yBENMYEHUID KONMYECTBa BbITEKAWMX W3 LUAMHAPA OCTATOYHbIX FasoB U
YAYUlWEHUIO HAMNoOJIHEHUS €ero CBeXUM 3apsaoM. HacTponka BbIMYCKHOMU
CUCTEeMbl ocywecTBnseTca nytem nogbopa A/IMHLI U NaowWaAM CeyYeHus
BbIMYCKHbIX TpybonpoBoaoB. Ha HavanbHOM 3Tane paboT Ha3BaHHbIE
napaMeTpbl BbIMYCKHOW CUCTEMbl MpeaBapuTesibHO MoryT 6biTb onpeaesieHbl

pacyeTHbIM METOJOM, OAHaKO 3aTeM HeobxoAmMa MpoBepKa U YTOYHEHMUe



NONYYEHHbIX pe3yNbTaToB Ha UCMbITaTeSIbHOM cTeHAae. Npu BbINOAHEHUN 3TUX
AOCTaTOYHO TpyAoeMKMX paboT C uenbk COKpaWeHUs KOoNmMyecTBa OMbITOB
ANA  NONy4YeHUst OXuaaemoro pesynbTata cneayet  BOCMNOJ/1b30BaTbCs
npuemMamu, N3BeCTHbIMU U3 TEOPUU MNIAHUPOBAHUS SKCMEPUMEHTA.

MpakTUKa KOHCTPYMPOBAHUSA BbINYCKHbIX CUCTEM MOKA3blBAET, 4YTO 4eM
6onbwe UMNMHAPOB 06beaAnHSAET OANH BbiNYyCKHOW TpybonpoBoa, TEM MEHbLUE
BO3HMKawLWas B TpybonposBoae pe3ynbTUpylowas aMmnauvtyaa AaBfeHus,
obpa3sytolwanca B pe3ynbTaTe HaNoXeHUs OTAeNbHbIX BOSIH. [M03TOMY, 4YTOObI
ns3bexaTb HexenaTenbHOro HaJoXeHWUs  BOJIH, BbIMNYCKHYKD  CUCTEMY
BbIMNOJIHAIOT B BUAE HECKONIbKMUX pPacnosioXXeHHbIX BeepoM (OAMH Hah APYIrUM)
Tpyb6onpoBOAOB, B KaXAbl U3 KOTOPbIX OCYLECTBAAETCH BblINYCK ra3oB He
bonee uyemMm un3 Tpex UWMAMHAPOB. [Na npeaoTBpaWeHMs HexXxenaTenbHOro
HaNOXeHuns BOJIH MOTOKM rasa n3 UMANHAPOB  06beanHstoTCS
TpybonpoBogamMn Tak, uTobbl obecneumTb 4YepenoBaHME BbINYCKOB rasa B
Kaxxabin TpybonpoBoa C MaKCMManbHO BO3MOXHbIMU MHTepBanamu. MNMpu 3Tom
HeobxoaAnMMO CTpeMuTbCa obecnevynTb OAMHAKOBYK ANIMHY  BbIMYCKHbIX
TpybonpoBoaoB (Ha npakTMKe 3TO He BcCerga ynaeTcs peann3oBaTb W3-3a
nMerwmxca rabapuTHbIX orpaHuyeHun). BbiNosIHEHME Ha3BaHHbIX YCI0BUI
BO3MOXHO Npu Beepoobpa3HOM pacrnosioXXEeHUU BbIMYCKHbIX TpybonpoBoaos,
Korga OHW pacnonaratTcs oauH Haa apyrum. ObecneyeHnme oOAMHAKOBOW
ANnHbl  TpybonpoBOoAOB MNO3BONSIET HACTPOUTb CUCTEMY BbiNyCKa Ha
onpeneneHHbIn AManasoH 4yacTtoTbl BpaweHusa KB. B MMNynbCHOM BbIMYCKHOW
cucteme nogsog O Kk TypbuHe  ocywecTBnsieTcd  OTAENbHbIMU
TpybonpoBoaaMu OT KaXKaon rpynnbl LMANHAPOB.

B uMNynbCHOM BbINYCKHOM CUCTEMe C npeobpasoBaTteneMm UMMNYAbCOB
Tpybonposoabl, obbegunHsilOwMe BbINYCK M3 ABYX WAM Tpex UWIWHAPOB,
nepexoassT B BbINOAHAKOLWYK npeobpa3oBaHne UMNynbCcoB Y-o06pasHyto
Tpyby, ABa TpakKTa KOTOPOM 4yepe3 onpeaesieHHOe pacCTossHNue 06beanHAITCS
B OAMH. 10 CpaBHEHUIO C KaCCUYeCcKoM MMNYSIbCHOW BbIMYCKHOW CUCTEMOM
UMNyNbCHas cuctemMa C npeobpasoBaTeneM WMNYJAbCOB MNPOUrpbiBaeT no
rabapuTHbIM NokasaTensaM, Ho no3sonseT noBbicuTb Kl Typbokomnpeccopa

N YBENNUYNTb pecypc TYpOUHbI.



B aBuratensx ¢ TypboHaaayBoMm Bbixod Y-ob6pasHon Tpybbl coeanHseTcs C
BXoAOM B TypbuHy, a B paBuratenax 6e3 Hapayesa - C TpybonpoBoaoOM,
naywmm K rnywurtento. AnuHa Y-obpa3Hon Tpybbl OKa3blBaeT 3HauuUTesSIbHOE
B/INSIHNE HA XapaKTepuUCTUKY MOLLHOCTW ABuratens. lMogbop ASWHBLI, npu
KOTOpOW ABuUraTtesib pa3BmBaeT MakCUMasbHYI MOLLHOCTb, MOXHO BbINMOSIHUTb
TO/IbKO Ha UCMbITaTeNIbHOM cTeHAe. Bbi3BaHO 3TO TeM, UTO AsiMHaA Y-obpa3Hou
TPpybbl 3aBUCUT K TOMY Xe OT KOHCTPYKTMBHbIX OCO6EHHOCTEN CUCTEMbI
Bnycka wn ¢da3 rasopacnpegeneHus, obycnoBfieHHbIX NpoduieM Kynaykos
YCT@HOB/IEHHOrO Ha JABuratene pacnpegenutenbHoro Bana. Cneayert
3aMeTuUTb, 4YTo Ansa obecnevyeHUs nNpoTeKaHusa ysBenuuuswerocs obbema
oTpaboTaBWwWKMX rasoB nonepevyHoe ceyeHne Y-obpasHon Tpybbl B MecTe
obbeanHeHUs ABYX ee TpaKTOB AOIKHO ObiTb 6onbLue.

B oaHOpAAHbIX  4-UMAMHAPOBbLIX  ABUratensx  WHTepBanbl  Mexay
BCMbIWKaMN B nocsenoBaTesibHO paboTarowmx unmanHapax cocrasnsaioT 180°
nosopoTa koneHyatoro Bana (MKB). MNpu BCTpeyaowmxcs B 3TUX ABUraTensx
nopsgkax pabotbl uunmHapos 1-3-4-2 n  1-2-4-3 Ha3BaHHOMY Bbile
TpeboBaHUO MNpu  HananuuMm 4-X BbINYCKHbIX KaHanoB 6yaeTr oTBevaTb
obbvegnHeHne  OAHMM  BbINYCKHbIM  TpybonpoBOAOM  COOTBETCTBEHHO
umnmHapoe 1 u 4, a Takke 2 wn 3. Tlpu >3ToM byaer obecnedeHa
paBHOMEPHOCTb 4epenoBaHMs BbINMYCKOB rasa B OAUMH TpybonpoBoa C
MaKCMManbHO BO3MOXHbIM MHTepBasoM 360°. CxeMa pacrosioXeHus

BbIMYCKHbIX TpPy60NpoBOAOB NMokasaHa Ha puc. 5.1.




Puc. 5.1. CxeMa pacnosio)keHusi BbiNyCKHbIX Tpy6bonpoBoaoB 4-
UMJIMHAPOBOro psigHOro ABurartensa: 1 - BNYCKHOW KOJUIEKTOp; 2 -
6Nn0K UMNMHAPOB; 3-BbiNYyCKHOW Tpy6onpoBoa uvMnmHapoB 1 m 4; 4 -

BbINYCKHOM Tpy6onposoa umnamHapos 2 u 3; 5 - Y-o6pasHas Tpyb6a

Y HeKkoTopbIX 4-uMnmMHApOBbIX ABuratenem oba cpeaHUX BbIMYCKHbIX
KaHana (ana umMnuHapoB 2 u 3) obbeAuHeHbl yXXe B rofoBKe UWUIANHAPOB.
NnniocTpaunen Takoro pacrnosioXXeHUs BbIMYCKHbIX KaHasioB MOXeT, B
YaCTHOCTWN, CNYXuUTb ABuratens [A-243, ycTaHaBAMBaeMbln Ha TpaKTopbl
"Benapycb". pu TakoM KOHCTPYKUMU KaHaNoOB AOCTUIHYTb MNpPaBWUIIbHOIO
CorslacoBaHMs AOCTAaTOYHO TPYAHO, HO MOJIyYMUTb XOpOoLUMe pe3ysibTaTbl Npu
HanMumn Y-o6pa3HoM BbINYCKHOM Tpybbl Ans uunmHapos 1 v 4 mn obwen
Tpybbl Ana unMAMHApPoB 2 M 3 BMNOJIHE BO3MOXHO. [lpn 3TOM Heob6xoamMMO
obecneunTtb, 4TObbI O6Was ang umnumHapos 2 m 3 Tpyba A0 MecTa ee
obbeanHeHnsa c Y-obpasHoun Tpybon mmena 6bl NpUMEpHO Takon xe obbeM,
4YTO M nocnegHAd. Takoe e pacnosioXXeHue BbIMYCKHbIX KaHasnos
BCTPEYAETCH N Y HEKOTOPbIX aHrNMncknx asuratenen (MGB, Mini n gp.).

B oaHOpPSAAHbLIX 6-UMANHAPOBbLIX ABUraTensax nMmeeT MecTto nopsaok paboTol
umnuHapos 1-5-3-6-2-4, a Ha asuratenax ¢upmbl Audi M HEKOTOPbIX
aAsuratensax ¢gupMbl Mercedes umnuHapbl paboTatoT B nocnefoBaTeNbHOCTU
1-4-3-6-2-5. N B nepBOM, M BO BTOPOM CJlydasX BCMbIWKK cCnegywT
paBHOMEpPHO C MHTepBasioM 120°. BbiNosHEHME Ha3BaHHbIX Bbille YC/I0BUI
34eCb AOCTUraeTcs NpUMeHeHneM ABYX PacrnosioXKEHHbIX BEEePOM BblMYCKHbIX
Tpyb6onposoaos. OanH Tpybonposoa obbeanHsaeT unnmHapel 1 - 3, a gpyrom -
COOTBETCTBEHHO uUunuMHApbl 4 - 6. Takmm obpasoM, yepeaoBaHMe BbIMYCKOB
raza B oauH Tpyb6onpoBoa 34eCb MNpPOUCXOAUT PaBHOMEPHO C WMHTEepBasoOM
240°. CxeMa pacnofioXeHus BbIMYCKHbIX TpybonpoBOAOB MoKasaHa Ha pwuc.
5.2.
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Puc. 5.2. Cxema pacnosio)xeHusi BbINYCKHbIX Tpy6onposoaosB 6-
UMJIMHAPOBOro psigHOro ABurartensa: 1 - BNYCKHOW KOJUIEKTOp; 2 -
6nok uMAMHAPOB; 3-BbiNYCKHOM Tpy6onpoBoa umnuHapos 1,2 m 3; 4 -

BbiNyCKHOM Tpy6onpoBoa umnamHapoB 4,5 n 6; 5 - Y-o6pa3Has Tpy6a

OueBnAHO, 4YTO ANnsa V-06pasHbiX U ONNo3nTHbIX (C yrnom passana 610KoB
umnunHapos 180°) 12-umnnHAPOBLIX ABUraTenen, MMeKLWmnX KoseH4yaTbi Ban
C paBHOMEpPHOW  MpPoOAOSIbHO-CMMMETPUYHOM  CXEMOM  pPacrosioXeHus
KpuMBOWMWNOB, 0bbeAMHEeHNe NOTOKOB ra3a BblMyCKHbIMKM TpybornpoBogaMm Ha
KaXxaoM 6510Kke UMAMHAPOB MOXET BbIMOSIHATLCS aHaN0rMYHo.

Heckonbko TpyaHee ob6ctout peno ¢ V-obpasHbiM  8-UMANHAPOBbLIM
ABurateneM, UMeEKWMM  KpecTtoobpasHyto  (HECMMMETPUYHYK)  CXeMY
pacnosioXXeHns KPMBOLUIMMOB KoJsieH4YaTtoro Bana. [lpy Takom cxeme
pacrnosioXXeHnsi KpUBOLUMMOB MocnefoBaTeNlbHOCTb paboTbl UWMAMHAPOB B
neBoOM M npasBoM 6nokax UWIUMHAPOB HeoAMHAKOBasi, B CBA3M C 4YeM 3TU
ABUraTenn Henb3s paccMaTpuBaTb KakK ABa OAHOPSAAHbLIX 4-UWMIMHAPOBBIX
asuratens. WNHoraa wm3-3a HegoctaTka MecTa B MOTOPHOM OTCeKe 3TUM
06cToATEeNbCTBOM MNpeHebperatoT, 4To CHuMXaeT 3PEHEKTUBHOCTb BbIMYCKHOWN
cuctembl. ns oNTUManbHOW HACTPOMKU BbIMYCKHOM CUCTEMbl B 3TOM Cliydae
HeobxoanMMo HanpaenaTb TpybonposBoa OT uuanHApa oaHoro 650ka K
UMAnHApy apyroro 6noka, Tak 4tobbl nocne o6beAMHEHUS BbIMYCK KaXXAoro
M3 ABYX UMAMHAPOB B 06WMA Ana Hux TpybonpoBoa npoucxoaun 4yepes
paBHble W MO BO3MOXHOCTWU MaKCuUMalbHble WHTepBasbl BpemeHu. [ycTb

TakoW ABuratenb WMeeT Haumbosiee 4acTo BCTpPeYalWMNCA Ha NpakKTukKe



nopsaok paboTbl ULMANMHAPOB, NOKa3aHHbIM B Tabnuue 5.1. IHTepBanbl Mexay
BCMbIWKaMM B uuanHApax no asuratento cocrasnsatoT 90° MNKB.
Tabnuua 5.1

bnok unnnuHapos
Homep unnuHapa B 6noke
Asurartens
NeBbin (J1) 1 4 | 2 3
Mpasbin (M) 1 2 3| 4

MNpn TeopeTnyeckoM pacCMOTpeHun ANns BbiNycka B oAMH Tpybonposoa
LMAMHAPLI cneayeT nonapHo o6beanHUTb cneayowmm obpasom: 1J1 - 21, 2J1
- 411, 31 - 1M n 4J1 - 3I1. B 3ToM cny4ae Bbinyckn O B oanH Tpybonposoa
6yayT cneposaTb paBHOMEpPHO C WMHTepsBanom 360 ? TKB. Takas cxema

pacnoioXXeHnsA BbiMyCKHbIX TDY6OI'I|:)OBOLI,OB rnokasaHa Ha puc. 5.3.

1n-2n
o
4J1- 30

H
ran-m}—l-—
Puc. 5.3. Cxema pacnosio)xxeHus BbiNMyCKHbIX Tpy6onpoBoaosana V-
o6pa3sHoro 8-uMnMHAPOBOro ABUratesns C KpecrtoobpasHon cxeMmomn

pacnonoxxeHuma kpusowunoB KB: 1 - BnyckKkHble KoOJU1eKTopbl; J1 -

nesbii 610k uMnmHAapos; M - npaBbii 610K LMANMHAPOB

HamHOro npowe, kKak y ABYX OAHOPSAHbIX 4-UMIMHAPOBLIX ABUraTenewn,
BbIMOMHUTb  HACTPOWKY  BbIMNYCKHOM cuctembl Ansa  V-obpasHoro 8-

umnnnHaApoBoro aApuratensa C rnJioCKMM KoJieH4aTbiIM BaJiOM (C paBHOMepHOVI



NpoAOSIbHO-CUMMETPUYHON CXEMOW PaACMOIOXEHUSA KPUBOLIMMOB. HacTpouTb
BbIMYCKHYKD CUCTEMY B 3TOM C/lydae MOXHO OTAesIbHO ANna Kaxaoro 6noka
UMIWMHAPOB, KakK 3TO CcAenaHo Yy JABuratesied rOHOYHbIX aBToMobunen
®opmMmynbl, HanpuMep, B Ford Cosworth V8.

Ocobblt MHTepec npeacTtaBnseT BbIMYyCKHas cuctemMa 5-umnmHapoBbiX
asuratenen. KoHuepH Volkswagen, HanpuMmep, YyCTaHaBnAMBaeT WX Ha
MUKpoaBTobycbl Caravelle n Transporter. Bxoasiwasa B 3TOT KOoHUepH dupMa
Audi ocHawaeT TakKuMMuM ABUraTensiIMM  HeKoTOpble CBOW  JierkoBble
aBToMob6mMnIn. B aTnx aBuratenax nmMeeTr MecTo nopsanok paboTbl LUMAMHAPOB
1-2-4-5-3. Takum o6pasom, BCMbIWKKN CNeayT C nHtepsasnoM 144°, B sToM
cnyyae umnuHapel 1 v 4, 2 n 3 MOXHO 06beAMHUTb nonapHo, obecrneyunBs
MUHUMANbHLIN WMHTEpBas MexXxay nocneaoBaTenbHbIMM BbiNyCKamMu B OAWH
Tpybonposoa B 288°, a BbINyCK U3 UMAMHAPA 5 OCYyLWECTBUTb B OTAEbHYIO
Tpyby yMeHblleHHOro ceyeHusd. Ha onpeaeneHHoOM ypaneHum ot 6noka
LMAnHApoB Bce Tpu Tpybbl 06beanHsOTCA B 0AHY, NO KOTopon aanee Ol
cneayroT B rywuTesnsb.

Mo cpaBHEHWIO CO CTaHAAPTHOW CUCTEMOWM BbINyCKa HACTPOMKA BbIMYCKHbIX
Tpybonposogos nyteM nogbopa WX ANAWMHbI  MO3BOMISET  YBEAUYUYUTL
KO3 PULUMEHT HAMOSIHEHMA UWAMHAPOB MpakKTUMYeCKM BO BCEM [AuanasoHe
M3MEeHeHUsa 4acTtoTbl BpaweHua KB. [llpn >TOM yBenmyeHme MOLHOCTU
ABUratens Ha HOMMHaA/IbHOM peXxXuMme MOXeT gocTuraTtb 6% .

Tenepb  OCTAHOBMMCH  HECKOJSIbKO  noapobHee  Ha  2KEeKUMOHHOW
oAHOTpYy6HOWM BbINyCKHOW cucteMe, pa3pabotaHHon B LUHWNAWN [3], KoTopas ¢
yCcrnexom MoXeT NPUMEHATbCA Ha 4-, 6- U 8-UMINHAPOBLIX ABUraTensax Kak C
HagayBoM, Tak M 6e3 Hagaysa. LOCTOMHCTBOM 3TOM BblIMYCKHOW CUCTEMbI
ABNSETCA TO, 4YTO OHAa YyAOBMETBOpPsieT MNpaKTUYeCcKu BCeM TpeboBaHMUSM,
M3N0XEHHbIM B CaMOM Hauyane pasgena. CucreMa MOXeT BbINOSHATLCA MO
OAHOM N3 CxeM , NpuBeAEHHbIX Ha puc. 5.4.

Motok O no BbiINyCKHOMY naTpybky 1 noctynaer B OAHOTPYOHbIN
BbIMyCKHOM Konnektop 2. Cneaya no konnektopy, notok OF Bbi3blBaeT
IXKEeKUMIO B BbINYCKHbIX NaTpybkax. B cBokw ouepenb, rasoBble MOTOKW B
BbIMYCKHbIX MaTpybkKax BbI3bIBAlOT 3XKEKUWKO B BbIMYCKHOM KONEKTope.

bnarogapa HanmMuuio 2XXeKuMnm BO BpPEMSA MNepekpbiTUSa  KanaHoOB B



BbINMYCKHbIX NaTpybkax ABuraTtens ¢ TypboHaaAyBOM NMPOUCXOAUT MOHUXKEHUE
[laB/IeHNs OTHOCUTESNIbHO YPOBHS AaBneHus nepeg TypbuHoi. MNMpu npaBunbHO
noaobpaHHbIX dasax rasopacrnpefesieHns 3To NO3BONSET YNYULlNTb OUMCTKY
LUIMHAPOB M X HAMNOJIHEHME, YTO MOJIOXKMUTENIbHO CKA3bIBAETCS Ha MOLLHOCTU

M SKOHOMUYHOCTU ABUraTEA.

RIS

1 2

2

Puc. 5.4. CxeMbl BO3MOX>HOIN0O MCMNOJIHEHUA 3KEKLMUOHHOM
OAHOTPY6HOM BbINYCKHOM CUCTEeMbl: 1 - BbINYCKHOW naTpy6ok; 2 -

BbINMYCKHOW KOJI/1IEKTOP

OcHaweHne oaHobnoyHoro AamsenbHoro Auratena 64YH12/14 ¢
TypbokomnpeccopoMm TKP-8,5 2)ekuMOHHOM OAHOTPYOHOW  BbIMYCKHOM
CUCTEMOM BMECTO LWTaTHOW WMMY/SIbCHOM CUCTEMbl MO3BOJINIO YMEHbLUTb
yAenbHbIN 3P PeKTUBHLIN pacxos Tornnmea Ha 7 - 8 r/(kBT.4) npun paboTte Ha
NOBbILLIEHHbIX Harpyskax u npumepHo Ha 4 r/(kBT.4) npu paboTe Ha ManbiX
Harpy3kax. lNpu OCTaBLIMXCA MNpaKTUYECKU HEM3MEHHbIMM pacxone Bo3ayXa
yepe3 asuratenb M Temnepatype Ol nepen TypbuHOM pasneHue Hagaysa
Bo3pocsio Ha 0,015 - 0,02 MMa, a cpegHasa TemnepaTtypa O B BbIMYCKHbIX
natpybkax ymeHbwunacb Ha 10 - 15°C. Bnarogapss HanuMuuio 3XeKuum
AaBneHne B BbINYCKHbIX naTtpybkax BO BpeMs NepeKkpbiTUa K/arnaHoB Ha
npotsaxeHmn 50 - 100° TKB okasbiBanocb Ha 0,005 - 0,05 Mlla Huxe

AJaBN1EHNA BO BMNYCKHOM KOJIJTEKTOPE.



B cnyyae asuratensa 6e3 Hagaysa 6narogapsi HanAMUMIO XKEKUUN faBneHue
B BbIMYCKHbIX Natpybkax BO BpeMs MNepeKkpbITUA KarnaHoB CTAHOBUTCA HUXE
aTMocdepHoro. pu 3ToM, Kak W y ABuratensd C HagayBOM, MNpPOUCXOAUT
yay4dlweHne OYNCTKM U HAMOSIHEHNS UMANHAOPOB.

Mo cCcpaBHEHU C KIACCUMYECKOW MMMYJSIbCHOW BbINYCKHOM CUCTEMOW
IKEKUMOHHasa oaHoTpybHas cuctemMa nMNpu ee CyweCTBEHHO MeHbLUnX
rabaputax no3BonseT yMeHblWwWnTb rabaputbl ABUratens B LEAOM, NOBbICUTb
KN4 typbokomnpeccopa, a Takxe yBeNnUYnTb pecypc TypbuHbl.

O6bl4HO HacCTpoMKa BbIMYCKHOW CUCTEMblI ABUratens BbINOJHAETCH
KOMMJIEKCHO C HACTPOWKOM BNYCKHOro TpakTa. lNpu npasuabHO Nogo6paHHbIX
napamMeTpax ob6enmx CUCTEM MOXHO [06uTbCA o04YeHb 3PPEeKTUBHOro

Hano/MHEHNA UMINHOPOB CBEXWM 3apAa40M 1 NOJIYHYUTb 3HAYEHNE 77, >1.




Puc. 5.5. Cxema nepenycka HaaAayBO4YHOro BO3A4yXa Ha BXopj
Typ6uHbl: 1 - 3a60pHMK Bo3ayxa; 2 - BO3AYyWHbIK dunbTp; 3 -
rnywuTtenb; 4 - TypbokoMmnpeccop; 5 - xonoausibHUK HaaAyBOYHOIO

Bo3AayXa; 6 - UMAMHAP ABUratens; 7-nepenycKkHOM KJianaH

KoMnnekcHass HacTpoMKa CUCTEM BMNyCKa W BbiNyCcka aBTOMOOUIbHbIX
AV3enbHbIX ABUratenem C HaaAyBOM MNO3BOASET A0O6UTbCA YyNydleHUs ux
npuémmcrtoctn. [Ana 3T1oro obe cucteMbl coeaunHsOT TpybonpoBoaamu,
bnarogaps KOTOpbIM 4acTb HaAAYBOYHOrO BO34yXa MOXET nojaBaTbCAa Ha
BX0o4 TypbuHbl. [peactaBneHHas Ha puc. 5.5 cxema no3BoAsieT MnaaBHO
M3MEeHSTb pacxol rasoBo34yLWHOW CMecu 4depe3 TypbuHy B 3aBUCMMOCTU OT
pexunma paboTbl ABuraTens.

Mpn yBeNMYEHUWM Pa3HOCTM AaBNEHUA HanAyBOYHOrO BO3AyXa W
oTpaboTaBWwnMX ra3oB BblWe 3a4aHHOr0 3HA4YeHUs MnepenyckHoW knamaH 7
OTKPbIBAETCHA, B pe3y/bTaTe 4Yero 4acTb HaAAyBOYHOrO BO34yXa MOCTYNaeT Ha
BXxo4 TypbuHbl. Takoe perynupoBaHue obecneumsaeT Tpebyemyio pabouyto
XapaKTepuUCTuUKy asuratenss npu pabote Ha 4YaCTUYHbIX Harpyskax. Ans
obecneyeHns Bbixoaa ABUraTens Ha HOMMHANbLHYKO MOWMHOCTb B MnpuBoAe
nepenyckHoOro KnarnaHa WMeeTcs YCTPOMUCTBO AN ero O610KMpPOBKUM B

3aKpPbITOM COCTOAHUN.

6. KOHBEPTUPOBAHWE OABUIrATEJNIEN ANA
PABOTbI HA NA3E

CoxpaHsawwasacs TeHAeHumMss pocTa UeH Ha TornmBa HedTAHOro
NPOMNCXOXAEHMS, OCOBEHHO Ha BbLICOKOOKTAHOBbLIM 6eH3MH, U Bce b6onee
yxXectovawowmecss TpeboBaHUSA K  CHMXEHMIO  YPOBHS  TOKCUYHOCTMU
oTpaboTaBWMX ras3oB BbIHYXAAlT GUPMbI MO NPOU3BOACTBY ABUraTesnen
NCKaTb MyTU, NO3BONSAKOLWME CHU3NTb CTOMMOCTb 3KCMayaTtauunm aBTomMobuns.
OAHMM M3 TaknMxX NyTen ABNSETCA KOHBEPTUpPOBaHME KakK GEH3MHOBbLIX, Tak U
Av3enbHbIX ABuratenen ana paboTbl Ha ra3oBOM TOMJMBE.

Mpn nepesoae Ha ras aBToMobuNb MoXeT 060pyAoBaTbCA YCTAHOBKOW MK

ANS OKAToro, UM ANng COKUXEHHOro rasa. YCTaHOBKWM ANd COXaToro rasa,



BBMAY WX FPOMO3AKOCTU, MPUMEHSIKOTCH UL HA FPY30BbIX aBTOMOGUASAX WM
aBTobycax.

Ha coctoaswenca 10-14 Hoabpa 1999 r. B CaHkTt-leTepbypre VII
MexayHapoaHou BbicTaBke "ABTo-Cepsuc Loy - 99" BeHrepckoe AO RABA
NpeacTaBuMiIO HOBOE CEMENCTBO PSAAHbIX 6-UMAMHAPOBLIX ABuratenen G 10 ¢
rOpU30HTaNnbHbIM pacnofnoXxeHnem 650ka uunmMHApoB, paboTatwmx Ha
CXaTOM NPUPOAHOM rase un npefHasHavYeHHbIX 4719 YCTaHOBKM Ha aBTobyChbl U
rpy3oBble aBTtomobunu. T[pn nepesoge Ha ra3 6a30BblX AU3ENbHbIX
nsuratenen cemencrea D 10 ¢ paboumm obvemomM 10,35 n Ux cTeneHb CxaTusd
6bbina yMmeHbweHa ¢ 15,2 po 11,0...12,7 B 3aBUCUMOCTM OT MoOAenNmw.
Aeuratenn ob6opyaoBaHbl TypboKOMMNpPEeCCOpoM C KjanaHoM nepenycka
oTpaboTaBwmMxX rasoB W  XONOAMNBHMKOM  HaAAyBOYHONo  BO34YXa,
pacrnosioXXeHHbIMKM  rnepej  rasoBO34ylWHbIM  cMecuTeneM.  CMmecuTenb
paspaboTtaH ronnaHackon dupmon Deltec Fuel System Ha ocHoBe Tpybku
BeHTypn c noasBoAoM rasza B Anddy3op 4yepe3 CUCTEMY paananbHbIX
otBepcTun. KoaduumeHT un3bbiTka BO3AyXa B 3aBUCUMMOCTM OT pexuma
paboTbl ABUraTens naMeHseTcs B gnanasoHe a = 0,97...1,5. PacnonoxeHHas
3a cMecuTeneM agpoccenibHasi 3ac/ioHKa NO3BONAseT peryanpoBaTbh KOIMYECTBO
ra3oBo3ayLlWHON cMecu, obecneumBas ycTtonumByko paboTy aBuratens M Ha
YyaCTU4YHbIX Harpyskax. Hanpumep, asuratens RABA G 10 DE-190 wumMmeet
HOMUHaNbHY MoOWHOCTb 190 kBT npm 2100 1/MMH M MaKCMManbHbLIN
KpyTawmmn momeHT 1130 HmM npum 1300 1/MuH. Tpu 3TOM KO3(DPUUMEHT

npucnocobnaemoctn k - 1,27 U CKOpPOCTHOW KoadduumneHT k, = 0,619, yTo

YKa3blBa€T Ha HEKOTOpoe yaydlweHne AUnHaMUYEeCKMX KadeCTB Tra3oBOro
ABuratenada rno CpaBHEHUIO C 6a30BbIM AM3e/bHbIM BapMaHTOM. An3senbHbin

ABUraTeNb TaKOM € MOLHOCTU MMeeT COOTBETCTBEHHO k = 1,183 un k, =

0,632. lNpn KOHBEPTUPOBAHMM Ha ra3zoBoe TOMJAMBO YPOBHU TOKCUMYHOCTM Ol
M wyMmHocTn asuratenem G 10 no cpaBHEHWUO C AM3ENbHbIMW ABUraTensMm
3HaYUTENbHO YMeHbWwMNMUCb. [lpn 3TOM MOTOpecypC ra3oBbiX ABuUratenemn
BblpoC Ha 30%.

Tak pewaetca obo3HayeHHas Bbiwe npobnema, koraa 3a ageno bepetcs
conngHas dupMma. A Kak o6ctoaT agena B 4acTHOM cekTope? CTpeMsicb

YMEHbLLINTb 3KCnnayaTtaunoHHbIE pacxoabl Ha TOMNAUBO, HEKOTOpPblE



aBTONKOOUTENN 3aMEHSAT YMJOTHUTENbHYO MPOKNAaAKy MexAay roSI0BKON U
610KOM UMAMHAPOB Ha 6onee TOMCTYHD U YMeHbWalT TEM CaMblM CTereHb
ckatma gpuratens. Takon "TIOHMHI" NO3BOMSIeT 3anpaBfissiTb aBTOMOO6UIIb
bonee pgeweBbiIM HU3KOOKTAHOBbIM 6€H3MHOM, OAHAKO 3TO COMNPOBOXAAETCS
yBeM4YeHneM pacxoga TonamBa, HEKOTOPOW MOTEpPEN MOLWHOCTW ABuraTtens,
YXYAWEHNEM €ro AMHaMMUYECKMX KadyecCcTB M, KaK MpaBuio, YBENYEHUEM
TOKCMYHOCTM oTpaboTaBwmx rasos. O6ycnoBieHoO 370, BO-NEpPBbIX, TEM, YTO C
YMEHbLEHMEM CTEMEHN CXKATUA MPU HEU3MEHHbIX MPOYUX KOHCTPYKTUBHbLIX
napameTpax  ABuraTtens HenzbexHo  yBenunymBaeTcs KOs dunumeHT

OCTaTO4HbIX Ta30B Y, 4YTO BbI3blBAa€T YMEHbLUEHUNE KO3C|)CDMLI,VI€HTa
HaMnoJiHEeHUA 7, , YMEHbLUEHNE CKOPOCTU CropaHunsd TOI'IJ'IVIBOBO3£I,YLIJHOI7I cMecu

N yBenMYeHne HEenosIHOTbl ee CropaHusi. Bo-BTOpbIX, YMEHblUEeHNEe CTEerneHu
CKaTusl COMPOBOXAAETCA YBE/JMYEHMEM nMnaowaau rMOBEPXHOCTM KaMepbl
CropaHus u BO3pacTaHMEM MO 3TOW MpPUYMHE HENPOU3BOAUTENbHbIX MOTEPb
BblAEIMBLUENCS B NMPOLIECCe CropaHUs TENIOTbl B CTEHKMU.

Opyron, 6onee apdeKTUBHLIN NyTb peLleHnss Ha3BaHHOM Npobnembl, - 3TO
KOHBepTMpoBaHue paBuratensa ans paboTbl Ha rase npu COXpPaHEHUMU
BO3MOXHOCTM paboTbl ero Ha 6eH3nHe. B 3ToM cnyyae pabota Ha 6eH3nHe
NO3BONISIET COXPaHUTb MPAKTUYECKM HEU3MEHHbIMU MpPEeXHUe AMHAMUYeCcKue
KauyecTBa aBTOMOOW/IS, YTO HEMANOBA)XHO, HanpuMep, B YCNOBUSX €34bl MO
ropoay (6bbicTpoe TporaHume C MecTa W ObICTpblM pa3roH). Pabota Ha rase
6onee npeanoyTUTENIbHA Ha 3aropoAHblX Tpaccax, rAe no YC/I0BUSAM
AOPOXHOro ABMXeHust (orpaHuMyeHne CKOpOCTM, Mnaoxas nopora) nonHas
MOLLHOCTb OT ABUraTens npakTtnyeckn He TpebyeTcs.

JlerkoBble aBTOMO6MNM 060pYyAYHOTCS WCKIIOYUTENbHO YCTAaHOBKAMWU ANs
CKMXXEHHOro rasa. PaccMoTpuMM Hambonee BaXXHble XapaKTEPUCTUKU TaKUX
aBToMobunen, a TakXe HeKOTOpble OCOBEHHOCTUM YCTPOWCTBA CUCTEMBI
NMTaHma n ee paboTsbl.

NMOMMMO yMEHbLUEHMSA pacxoaoB Ha TonmBo paboTa ABUraTtens Ha rase
obecneumBaeT n paa APYrMX BaXKHbIX NPenMyLLEeCTB:

e yBe/INYEeHMe pecypca Aasuratensi, o06ycnoBneHHoe OTCyTCTBMEM
KOHAEHCauMnu TOMaAMBa W CMbIBaHMS MJEHKM Macsla CO CTEHOK

UMNUHAPOB;



e yBe/IMYEeHMe Ccpoka Ccnyxbbl CBeyen 3axuraHums BCaeacTeBue
YMeHblleHUA Harapoobpa3oBaHWs Ha MOBEPXHOCTAX  KaMmepbl
CropaHus, B TOM 4YnC/e Ha U301ATOpax U 3/1eKTpoaax CBeyewn;

e YyBeNnYyeHune BpeMeHMU COXpaHeHus MacnoM CBOMX
SKCNAYaTaUMOHHbIX KayecTB MO MNpUYMHE YMEHbLUEeHUss ero
3arpsA3HeHns NMpoAYKTaMM CropaHums U OTCYTCTBUS €ro pasXmxeHus
TOMVNBOM;

e yMeHblUeHne TOKCUMYHOCTM OTpaboTaBlmMxX rasoB No npuymHe bonee
NOSIHOFO  CropaHMs ras3oBO34YLWHbIX CMeCeEM W MOHUMXKEHHOM
TeMnepaTypbl CrOpaHuUS.

OnHako nMpu nepesoje ABUraTens Ha ra3 NposiBASIOTCS U OnpeaesieHHble
HeAOoCTaTKu:

» NpoOMCXOAWT  HEeKOTopoe  YMeHblueHuMe  MOLWHOCTM  ABurartens,
obycnoeneHHoe 6osiee  HU3KOM  TENAOTBOPHOM  CMOCOBHOCTbIO
ra3oBO34YLWHbIX CMecen No cpaBHeHUIO ¢ 6eH30B034YLWHbIMU;

» Npu OAMHaAKOBOM eMKOCTM ras3osBoro 6GansioHa wn  6eH3o6baka
YMeHbLUaeTCs 3anac xoga asTomobuns;

» rasoBbl 6annoH 3aHMMaeT 4yacTb none3Horo obbema 6araxkHoro
oTceka asBToMobuna (Hanuume B 6GaraXxHoM OTCEKe MNOJSIHOCTbIO
3anpaBfieHHOro rasoBoro 6ansoHa emkocTbto 50 1 paBHOCMABHO
pa3MeLleHnto B oTceke Hbaraxa maccon npmumepHo 50 Kr).

NMocneaHMn HepoCTaTOK BeCbMa CYLWeCTBEHHbIM, TakK KakK nocaaka B
aBToMObUIb, KpOMe BOAUTENS, YeTblpex MacCcaXXupoB MOXET O03Ha4yaTb
npesBbllWeHne NoNe3HOM Maccbl aBToMobuns.

YT06bl NPUHATL peleHne 0 BO3MOXHOCTU MM HEBO3MOXHOCTU YCTaHOBKU
Ha aBToMObWMNb rasobannoHHoro o6opyaoBaHWs, MNOMMMO HAa3BaHHbIX
NnpeuMMyLecTB U HeAOCTAaTKOB MOJIe3HO NpeaBapuUTeslbHO MO3HAKOMUTLCA C
Hambonee BaXXHbIMWU XapaKTEPUCTUKAMM aBTOMOOWNSA, OCHAWEHHOr0 3TUM
obopynoBaHumeM.

Tak Kak OKTaHOBOe 4ucno nponaH-bytaHoBon cMecn 6onee 100 eamHuu,
TO ANs AOCTUXKEHWUS BbICOKMX MoKasaTenem MOLWHOCTUM M DKOHOMUYHOCTU
ABUraTenb AO/KEH MMETb CTeMneHb CkKaTusa He MeHee ¢ = 8,2 (CpaBHUTe CO

3HayeHneM e ang rasoBbix asuratenen G 10 dumpmbl RABA) n paboTtaTb Ha



6eH3nHe AN-92. Mpun 3TOM yeM bonblue cTeneHb cxaTtmsa (HanpuMmep, ¢ = 9,9
y mogenem BA3 2108 - 2109), TeM Bbille 3KOHOMWYHOCTb M MOLLHOCTb
aAsuratend. [lpun nonesHoMm obbeme raszosoro 6annoHa 42 nutpa (4acTb
obbema 6annoHa, 3anosIHEHHAsA CXKMXXEHHbLIM ra3oM) U cpeaHeM pacxoje rasa
ANs Ha3BaHHbIX Moaenen npuMmepHo 10 n Ha 100 kM 3anac xoaa aBToMobuns
Ha rase cocTaB/ideT 0K010 420 KM.

YT06bl OLUEHUTbL CPOK OKYMNAaeMOoCTM 3aTpaT Npu nepesoae aBTomMobuns Ha
razoBoe TOMJIMBO HYXHO CHaudana onpenenunTb 3aTpaTbl HA ra3oBoe TOMJIMBO
(6eH3nH) npu npobere astomobumna 1000 kM. [dnsg  3TOro  MOXHO
Bocrnosib3oBaTbcsa popmynon 3r(6) = 10.P.U, rae 3r(6) - 3aTpaTbl Ha rasosoe
Tonnneo (6eH3uH); P - pacxop rasa (6eH3mHa) Ha 100 KM NpoMAEHHOro
nyTtn; L - ueHa oaHoro nutpa rasosoro tonnmea (6eH3mHa), pyb. Pa3HOCTb
36- 3r nokasblBaeT MaTepuasbHbl BbiMrpbiW B pybnax npu npobere 1000
KM. YMHOXasi 3Ty pa3HOCTb Ha rogosBon npober cBoero aBToMObunA,
Bblpa>X€HHbIN B TbiCSYaX KMJIOMETPOB, NOSly4YaeM MaTepuasbHbIA BbIMIPbIW 3a
OAVH ro4 3Kcniayatauum asTomobuns. [anee octaeTcs noAenntb CTOMMOCTb
YCTaHOBKM rasoBoro obopyaoBaHMs Ha rogoBOM MaTepuanbHbIA BbIUIPbILW, U
Mbl MOJIy4MM rnepuos BpeMeHun (B rogax), nNo UCTeYeHMM KOTOpPOro 3aTpaThl

OKynsATCS.

Ecnn B3BecmB Bce "3a" mn "npoTmB", Bbl pewnnn YCTaHOBUTb rasoBoe
obopynoBaHme Ha cBOM aBTOMOOWAb, TO Ans 6osiee MOSIHOrO 3HAKOMCTBA C
0COBEHHOCTSAMM KOHCTPYKLMW M 3KCNSyaTauum CUCTEMbl NMUTaHUS ABUratens
Takoro aBToMobunga cneayet obpatntbcs K [4]. U3N0XKEHHbIN HUXe MaTepuan
naet oblee npeacrtasBneHMe O YCTPOWCTBE CUCTEMbl NUTAHUSA ABuUratens,
no3sonstoLwen pabotatb eMy Kak Ha rasoBoM Tonamee, Tak MU Ha BeH3unHe.
Ons coXpaHeHMs HEU3MEHHOMW KOHCTPYKUMU T[O0N0BKU UWMAMHAPOB MNpwU
nepesoje ABuraTtesid Ha ra3 WCNoONb3yeTcsl BHelwHee cMmeceobpas3oBaHue C
NOMOLLbID CMecuTesnier C nepecekarWwnMnca mnm napannenbHbiIMKU NOTOKaAMMU
BO34yXa M rasa. Hanbonee pacnpocTpaHeHHble CXeMbl CMecuTesier NoKasaHbl

Ha puc. 6.1.
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Puc. 6.1. Cxembl rasoBO3A4yLIHbIX cMecuTenem: a - C

nepecekarowMmMmMCA NOTOKaMM rasa m sosayxa; 6 - ¢c napannenbHbIMU

NMOTOKaAMu rasa m Bo3ayxa

Ob6bI4YHO Takne cxeMbl cMeceobpa3oBaHUSA UCMONb3YIOT, Koraa 6eH3MHOBbLIN
ABuUratenb KoHBepTupyeTcs aAns paboTbl TONbKO Ha rase. B aToM cnydae
ra3oBO34YLWHbIN CMecuTeNb yCTaHaB/MBAEeTCA Ha MecTo kapbiopatopa. Ecnu
YCTAaHOBUTb TaKOW CMecuTenb Haj KapbropaTopOM M COXpPaHUTb TEM CaMbIM
BO3MOXHOCTb paboTbl paBuratens Ha 6eH3MHe, TO YyBenMuumBlleecs
COMpOTUB/IEHNE BMYCKHOrO TpakTa npueeaet npu pabote Ha 6eH3nHe K
3HauYMTENbHOMY BO3pacTaHMIO pacxoia TonauBea.

Mpu >XenaHumM COXpaHUTb BO3MOXHOCTb paboTbl ABuratenss Ha 6eH3nHe C
npuemMsieMbiM pacxoAoM TOMJIMBA MOXHO BOCMOb30BaTbCAd OAHUM U3
pekoMeHayeMbix B [4] nyTen:

e popabotaTb ABYXKaMepHbln  KapbtopaTop, npeBpatMB ero B
kapbiopaTop-cMecuTesnb;

e BMasiTb B NepexofHYyk KOpobKy BO3AYLHOro ¢uabTpa B 30HE Haj
kapbiopaTopoM AaBe rasonoasogswimne Tpybkm (ana asuratenem c
BO34YLWHbIM (PUNLTPOM He Hag KapbiopaTopom).

Ecnu HET  XefaHus N3MEeHSATb KOHCTPYKUMUIO  AOPOrocTosiwero
kapbiopaTopa, TO ocTaeTcss BTopoM nyTb. [lpu 3TOM B aBToMObunax, rae
BO3AYLWHbIM (PUNLTP pacnonoXeH HenocpeacTBEHHO HaA KapbiopaTopow,
BMamkKy rasonoAaBoAaswmnx TpyboK MOXHO nMpou3BecTM B cneumanbHO
M3roTOBMIEHHbIN NepexoaHbin diaHel, KOTOpbIN YCTaHaB/IMBAETCS 3aTeM

Mexay BO34AYLWHbIM GuUAbTPOM U KapbtopaTopoM.



JocTaTouHO Xopowo oTpaboTaHa KOHCTPYKUMSA ABYXKaMepHOro rasoBoro
cMecuTensa ansa astomobunen BA3. DTOT cMecuTenb npeacra.BnsieT cobown
nepexoAHbln  dnaHey, YyCTaHaBNMBaeMbll BMECTO TenjJoM30JNpPYIOLEN
NPOKAaAKM  MeXAay KOpPMycoM ApOCCefbHbIX 3aC/IOHOK W KOPMyCcoMm
NnONAaBKOBOW KaMepbl KapbtopaTtopa. Takas KOHCTpykuumsi obecneumBaeTt
MUHMUMaNbHbLIA pacxod rasa npu pabote Ha XONOCTOM X004y, POBHYH paboTy
Auratens npuv  M3MeHeHuM pexuma paboTbl, [OCTAaTOMHO Xopolwwue
MOLWHOCTHbIE U 3KOHOMMYECKME XapaKTEepUCTUKM U  HU3KUA  YPOBEHb
TOoKCcn4yHocTum OfF .

Cxema cuctembl nuTaHus asuratens, obecnedusawowas ero paboTty Ha
rasoBoM Tonamee WM Ha 6eH3nHe, nokasaHa Ha puc. 6.2.

BHuMmaHue! Bo un3bexaHume BbiIxoaa ABuUratens M3 CTpos M C UENbl
obecneyeHns noxxapHon 6e3omacHOCTM oaHOBpeMeHHass paboTa asurartens
Ha razoBoM Tonimee n 6eH3nHe He AonyCcKaeTcs.

CucteMa nNUTaHUA BbIMNOJIHEHA M3 pacyeTa, YTO ra3soBoe TOMJIMBO SABNAETCSH
OCHOBHbIM, @ 6eH3MH - pe3epBHbIM. [Ona 3Toro B 6€H30MpoBOA MeXxAay
TOMJMBHbLIM HacocoM 7 u KapbiwopaTopoM 8 yCTaHOBMEH 3NEKTPOMarHUTHbIN
knanaH 24. lNpu paboTe aBuratens Ha rase KjanaH nepekpbiBaeT nogadvy
6beH3MHa B nMOMNaBKOBYK KaMmepy KapbiopaTtopa. YnpasneHue paboTon
KNnanaHa ocCywecTBAseTcsa BoAMTENEM C TMOMOLWbK MepekayaTens Buaa
TONAMBA, MNOAK/HYAEMOro 4yepes 3aMOK 3aXWUraHus K 3N1eKTpUYecKon uenu

KaTyLWKN 3aXnUraHmna m yCtaHaB/iIMnBa€EMoro 06bI4HO NOA4 WNTKOM I'IpVI60pOB.



Puc. 6.2. CxeMma cucreMbl NUTaHuUA ABurartensa Ana paborbl Ha
rasoBomMm Torsimse m 6eHsmHe: 1 - uMnuHAp aABurartens; 2 - 6eHsoback;
3 - 3asiMBHafA ropnoBuHa; 4 - cenapatop napoB 6eH3uHa; 5 -

ABYXXOA0BOW 06paTHbIM knanaH; 6 - ¢puAbTP TOHKOW OYUCTKH; 7 -



TOMJINBHbIM Hacoc; 8 - kap6ropartop; 9-o6paTtHbiM knanaH; 10 -
BO3AyWwHbIXW dunbtp; 11 - BOo3ayxo03abopHuk; 12-rnywwurtenn; 13 -
noporpesBaTtesib BMYCKHOro Tpakrta; 14 - 6assioH AN CKMIKEHHOro
rasa; 15 - Hano/sIHUTeNnbHbIM BeHTWIb; 16 - pacxoAHbIX
MarucTpasbHbli BeHTWIb; 17 - ra30Bblii 3J1IEKTPOMArHUTHbINA KNanaH ¢
dbunbTpom; 18 - ucnaputenb peaykTopa; 19-perynsatop nepsBoM
CTyneHu peaykrTopa; 20- perynatop BTOPOM CTyneHU peaykropa; 21 -
[AO3aTOp rasa yepes nepBbin NaTpybok; 22 - TpOMHUK; 23 - go3aTop
rasa yepes BTOpou narpyb6ok; 24 - 6eH3MHOBbIA 3JIEKTPOMArHUTHbLIN
KnanaH; 25 - ABYXCTyNneH4YaTtbi peayKTrop-ucnapureslb HU3KOro

AaBeHunAa

CXMXEHHbIA ras HaxoauTcs non AasneHvem 1,6 MMa (16 krc/cm?) B
6annoHe 14. 3anpaBka 6annoHa Npou3BOAUTCA HaA aABTOMOOWUIbHOWM
ra3oHanoSIHUTENbHOM CTaHUMM Yepes WTyuep C pe3nHOBOW KOHYCHOM MydToMn
N HanoNHUTeNnbHbIM BeHTUNb 15. Mpu paboTte aBuratensa ras us 6annoHa no
rMOKOMYy ra3onpoBoAY BbICOKOIro AaB/eHUSA NOCTYyMaeT yepe3 pacnosioXKeHHbIe
B OAHOM Kopnyce 17 32neKTpOMarHUTHbIAM KnanaH W  GuabTp B
ABYXCTYMeH4YaTbll peaykKTop-ucnapmtenb HU3KOro aasneHus 25. [a3oBbin
3NIEKTPOMArHMUTHbIA KjarnaH OTKPbIBAeTCA BOAUTENEM MPU  BKJIIOYEHHOM
3aXKUraHmu C NOMOLLbIO MepekyaTens Buaa Tonnamea. B cnyyae aBapuinHon
CUTyaumMn KfanaH TrepMeTUYHO rMepeKkpbiBaeT rasoByw Marucrpaib. B
dunbTpe ras oumnLaeTCs OT COAEPXKALLMNXCSA B HEM MeXaHNYeCKMX NpuMecemn u
CMOJIUCTbIX COeAUHEHUN.

PeaoyKTop-ucnaputesib HU3KOro gasneHus 25 coctouT u3s ncnaputens 18 u
perynatopoB nepsor 19 m BTopon 20 ctyneHen. Tennota ANs MCNapeHus
rasa noABOAMTCS K UWCNApUTEND OT CUCTEMbl OXJaXKAeHus ABuraTtens.
Perynatop nepBon CTyneHU peayKTOpa MOHWXaeT gasneHue rasa ao 0,2
MlMa, a nocne BTOPOM CTyneHW JAaBfeHWe rasa CTaHOBUTCS 61M3KuUM
aTMocdhepHoMy. lloa AENCTBMEM pas3pexXeHus, CO34aBaeMOoro BO BMYCKHOM
Tpybonposoae npu paboTte agBuraTens, ras yepes TPOMHUK 22 1 gosaTtopbl 21
M 23 nocTtynaeT BO BMNyCKHOW TpybonpoBoa nepen BO3AYLWIHOM 3aCNOHKOW

kap6lopaTtopa. 34ecb MNPOUCXOAUT €ro CMeleHne C MnocTynawuwmMM B



ABUraTenb BO3AYXOM, B pe3ynbTaTe 4yero obpasyeTrcs oAHOpOoAHas roptoyas
cMmecb. [pu  yBenMYEeHUU Harpy3ku pgasuratenss (OTKPbITUM [APOCCENbHOM
3aC/IOHKM) MOCTYyMNieHMe ra3a aBToMaTudeckn Bo3pactaeT. OT kapbiopaTopa
ra30B034yLUHAs CMeCb CleayeT B UMNUHAPLI ABMraTens no TOMy Xe TpakTy,

4yTo U 6eH30BO3AYyLWHAsA CMeCb Npu paboTe agBuratens Ha 6eH3uHe.

7. ECTb JIN ELWWE PE3EPBbI 4J11 THOHUHTA?

AHann3 TpagUUMOHHbIX MyTeN TIOHWHIA ABUraTens, pacCMOTPEHHbIX Bbllle,
NoKa3sbIBaeT, YTO UX BO3MOXHOCTU UM NPaKTUYECKU MOJSIHOCTbIO MCYepnaHsbl,
WU CBSA3aHbl C CYLWECTBEHHbIM YyBe/M4YeHMeM MaTepuanbHbiX 3aTpaTt. Bce
Ha3BaHHble MyTWM HanpaBfieHbl B OCHOBHOM Ha co34aHue bonee
6naronpusATHbLIX YCOBMW ANS npouecca CropaHus B ABUraTtene wWaM Ha
ncrnpaBneHme pesynbTaToB, MOJIYYEHHbIX B Mpouecce CropaHusl, HO caMm
npouecc CropaHnsa NpakTUYecku He 3aTparueatoT.

B 3ToM cBS3M B nocnegHuve roAbl HaAaMEeTUINCb AO0CTAaTOYHO HOBble
HanpaB/ieHus, KOTopble rMosiyyatT Bce 6osiee MoOSIHOe TeopeTnyeckoe u
npakTnyeckoe noATBepXAeHne, - 3TO TMpPUMEHeHuMe B  ABuratensx
3/IeKTPUYECKMX U MAarHUTHbIX NOSIEN, A TaKXe 3N1eKTPUYECKNX pa3psaos.

N3BECTHO, 4YTO WMOHbI KWUCNOpOAa MMEKT O4YEHb BbLICOKYID XMMUYECKYHO
aKTUBHOCTb. OaHaKO nMOMbITKU TMPUMEHEHUS 2NEeKTPUYEeCKUX paspsaos,
HanpuMmep, C Uesbio MOHM3AUUW BO3AYLIHOMO MOTOKa MpuU ABUMXEHUU €ro no
BMNYCKHOMY TpaKTy CKOJIbKO-NM60 3aMeTHOro pesysbTaTa C TOYKWU 3peHus
yydleHUsa cropaHms rnoka 4to He ganu. OCHOBHasa NpuUyMHa 3TOro KpoeTcs B
TOM, 4YTO BpeMs CyLWeCTBOBAHUSA WOHWU3MPOBAHHbBIX 4YacTuy, Kucriopoaa
3HauUMTENbHO MeEHblle, 4YeM BpeMs, 3a KOTOpoe 3TW 4YacTuubl AOCTUratoT
umanHapa.

Hanbonee nepcnekTMBHbIM U3 3TUX HaNpaBAeHUN NpeacTaBseTcs
NPUMEHEHME 3SMEeKTPUYECKOro nons BbICOKOWM HanpshkeHHocTun (3MBH)
HenocCpeACTBEHHO B KaMepe cropaHusa asuraTtens. Takad oueHKa OCHOBaHa
Ha ToM, 4TO JIBH no3sonseTr 3pPeKTUBHO BO3AENCTBOBATbL Ha Npouecchbl B
umnuHape asuratens, 6narogaps  4eMy Co34aloTCs  NpeanocbUikKKM - Ans

ynpaBneHUs NpoL.eccom CropaHus.



7.1 [eicrBue 3/1eKTPUYECKOIro noJsisi Ha npoyecc CropaHms

BbIiNosIHEHHbIE BO BTOPOM NONOBMHE XX BeKa MCCeanoBaHUs rnokasanaum, UYTo
CYLWECTBEHHYIO pOJib B Mpouecce cropaHus yrnesoAopoOAHbIX TOM/IUB UrpaeTt
MOHM3AUMA ra3oB Kak BO GpPOHTeE nnamMeHu, Tak MU B 30HE MNpPOAYKTOB
cropaHusa. KpaTko MNOACHUM CYyTb MOHM3aAUMW U MNOKAXeM, Ha YeM OCHOBaHa
BO3MOXHOCTb UCMNOJSIb30BAHUS 3TOr0 SAB/IEHUS.

NoHM3aumsa rasoB TpebyeT CyLLeCTBEHHbIX 3aTpaT 3Hepruu. loTeHumansl
MOHM3auMn 601bIMHCTBA aTOMOB W MOJEKYN YrNeBOAOPOAHbIX TOMAMB
HaxoaaTca B npeaenax 4...20 3B (3nekTpoHBOAbT). Mpn 3TOM HaMMeHbluee
3Ha4yeHue noteHumana noHunsaumm (4,35 3B) nMeeT aTtomMapHbIN yrnepoga.

N3 MHOXecCcTBa NpoueccoB, BeayLlmuX K MOHM3aunm, Hambonee 3Ha4YMMbIMU
ABMIAOTCA MOHMU3aUMA NpU CTONIKHOBEHWW, Nepenada 3/1eKTPOHA, MOHM3auns
npu nepegadvye >sHeprmn BO3OYXAEHMA WU XeMoumoHu3auus. [pu ropeHunmn
yrneeBoAopOAHbIX TOMJ/IMB MMEKT MEeCTO BCe Ha3BaHHble BUAbl MOHU3ALUN.
KpoMe TOro, MHOrme BO3HMKaKLWMe B Mpouecce CcropaHums 4YacTuubl,
cnocobHbl 06pa3oBbiBaTb OTpuuLaTeNbHble WOHbl. [1OCKOMbKY peakuuu
3axBaTa 3/1eKTpOHA HOCAT 3K30TepMUYECKMW XapakTtep, TO MMeeT MecCTo
Anccmnaumsa SHeprum, 4YTo HakaAblBaeT onpeaesieHHble OrpaHMyeHusd Ha
MeXaHU3M peakuui Takoro tTuna. CxoAHbIM C 3aXBAaTOM 3/1IeKTpOHaA ABNSETCH
npouecc nepefayvn 3apsiia, KOTOPbIM B Cllydae peakuuMy Mexay WoHaMm um
MOMEeKYlaMM MOXET CONPOBOXAATbCA XMMMUUYECKOW neperpyrnnmpoBKOM.

CunTtaeTcs, 4To B CNy4vae CTOSIKHOBEHMUS Mosiekyn (4acTuu) C 3N1EeKTPOHaMu
MOHM3aUMA Mosiekyn (4YacTul) HauyMHaeTCcd C MOMEHTA, KakK TOJSIbKO 3Heprus
3/1eKTPOHOB npeBbICUT noTeHumnan MoHU3aUUN. MakcumanbHas
3 PpeKkTnBHOCTL MoHU3aumn ang monekyn CO, NO, O, C, Hy, Hax u apyrux
AOCTUraeTcsa nNpu aHeprun anekTpoHos npumepHo 100 3B.

B cnydae CTONKHOBEHMS C aTOMaMM M MOHAMU KPUTUUYECKas 3Heprus, npwu
KOTOpPOM Ha4MHaeTCs MOHM3auMsl, Bbille, YeM B CJly4yae CTOIKHOBEHUS C
afieKTpoHaMu. lpn 3TOM MaKCMMyM MOHM3aUMKU HabnogaeTca npu aHeprusx

nopsaka 103...10% 3B.



TUNWYHbIE NpPOLLECChbl rOpeHns XapakTepusytTcsa sHepruen ot 0,1 ao 1,0
3B. CnepoBaTesibHO NpW 3TOM CTOJIKHOBEHUA 4acTuLl C anekTpoHamu 6onee
3p@PeKTnBHbI, 4YeM WUX CTOJIKHOBEHMWA C MONleKy/siaMu, Bbl3blBatowimne
NOHM3ALUMIO.

NoHMn3auma nyteM nepenayn sHeprum BO36yXKAEHMS MMeeT MecTo, Koraa
oAHa M3 4yacTuy oThaeT, a gpyras npuHUMaeT 3Hepruio Bo36yxaeHus, B
pe3yfnbTaTe 4Yero rnpMHMMaruwas Yyactmua MOHU3NpyeTcs.

XNMOMOHM3AUMSA BO3HMKAET MNpu  XUMUYECKOM neperpynnmpoBke, B
pe3ynbTaTe KOTOPOW BbIAENSAETCS 3SHeprus, Bbi3blBAOWAA MOHU3ALMUIO
MCXOAHbIX  YacTtuy. XWUMUYECKne  peakumm rneperpynnupoBKM  HOCSAT
3K30TEPMUYECKUN XapaKTep, MNpPOTEKAKT C BbICOKOW CKOPOCTbIO U urpatoT
O4YeHb BAXKHYIO pPOJib B peaKLMOHHbIX 30HaX YrneBoaopOAHbIX MaMeH.

Mpu cropaHnn yrneBoAOPOAHbIX TOM/IMB CUSIbHOE BAUSHWE Ha MOHMU3AUMIO
nJaMeHn oKa3blBaeT TEepPMO3/1EKTPOHHAs 3MUCCUSA. DTO SABJIE€HME BO3HMKaeET
NpM BbICOKMX TeMmnepaTypax, Koraa >SHeprus 3/eKTPOHOB CTaHOBMUTCS
AOCTaTOYHON ANg Toro, 4Tobbl OHW MOMAM MOKMHYTb MOBEPXHOCTb TBEPAbIX
yactmu. B pe3synbTate TEpPMO3NEKTPOHHOM 3MUCCUU 4YacTuubl npuobpeTtatoT
NONOXUTENbHbIM 3apaa. B yrneBogopoAHbIX MjlaMeHax K TakuMM 4acTtuuam
cneayet OTHeCTM, npexae Bcero, 4actumubl yrnepoga (caxwu). [lpwu
TemnepaTtype 1880 °C, xapaKTepHOW Ans KaMepbl CropaHus ausens,
BCNeACTBME 3MUCCUM 31EKTPOHOB C MOBEPXHOCTU 4YacTul, yrnepoja 3a BpeMs
He 6onee 10-3 MC co3paeTcda paBHOBECHAs KOHUEHTpauus 3NeKTPOHOB,
pocturatowas 1010 3neKTp0H/CM3.

MOCKONIbKY KOHLEHTpaUMSa 3apsiKeHHbIX 4acTul B Mnpouecce CcropaHus
O4YeHb BbICOKas, MpeacTaBnseTcss BO3MOXHbIM BO34EWCTBOBATb Ha 3TU
yactmubl C nomowsbto IMBH. lpn 3TOM npouecc 3MUCCUN SNEKTPOHOB C
MOBEPXHOCTM TMPOAYKTOB HEMOJIHOrMO CropaHus, B TOM 4ucne 4actuy
yrnepoga, WHTEHCUDUUMPYETCS, UYTO COMPOBOXAAETCS YBEIMYEHUMEM KX
NONOXUTENBHOIro 3apsja. DNeKTPOHbl, MOKNHYBLUNE YacTULbl, YCTPEMISAOTCA
K MONOXUTENbHO 3apsH>XeHHOMY 3/1eKTpoAyYy, U X paBHOBECHas KOHLEHTpauus
He pocTturaetcs. B cBow oudepeab 4acTtuubl, npuobpeTwine B pesyfbTaTte
UCMYCKAHUSA  2N1IeKTPOHOB  MNOMIOXUTENbHbIN  3apsd, YCTPEeMAsarTcaS K

oTpuuaTenbHOMY 3/1eKTpoAy, YBNekas npu 3TOM 3a cobon U HenTpanbHble



yacTuubl. DTO SBAEeHWE W3BEeCTHO no4 Ha3BaHMeEM "3/1eKTPOHHOro BeTpa
YeTTOoKa" nMaun aneKTpoHHOro BeTpa.

[ABmxeHne 3apsHKeHHbIX 4YacTul Bbi3blBaeT nosiBieHue 06beMHOM Cuibl,
AENCTBYOLWEN HA HeWTpanbHbIA ras. 2DTa Cuna Hanpas/ieHa B CTOPOHY
ABVXXEHNSA MONOXUTENbHO 3apsXXeHHbIX 4acTuy, T.e. K OTpuuaTeNlbHOMY
anekTpoay. MakcumManbHbin 3ddEKT BO3AENCTBMS Ha MpoLecc cropaHus
HabnopgaeTcs NpuM HanNpsXXeHHOCTU 3NeKTpuYeckoro nons, obecneuymsatowemn
HamboNbWy WHTEHCUMBHOCTb 3JIEKTPOHHOrO BeTpa. Bo3Hukawwee noAa
nencremeMm JDlMBH paBumxeHwne vactuy TypbynusupyeT nnams, B pe3ynbTaTte
yero pes3KO BO3pacTaeT ero MNoBepXHOCTb W 06was CKOpOCTb CropaHus
Tonnmea. NpUMeHUTENbHO K ABUraTesito 3TO O3Ha4yaeT, YTo 3a O4HO U TO Xe
BpeMs B KaMepe CropaHusi MOXHO CXeub 3HauuTenbHOo 6osiblie TonavBa M
TeM CaMbIM YBEMNYUTb MOLLHOCTb ABUraTens.

Hanunune sddekta TYpbynusaumm naameHm npuv BO3AEUCTBUMM Ha Hero
OMNBH noaTBepXAeHO onblTaMuM  Npu y4dactum asTtopa [5]. OnbiThbl
NPOBOAM/INCL HA OTKPbITOM ANDIY3MOHHOM MnnaMeHun, obpasyrowemcs npum
cropaHum  ausenbHoro TonnueBa. [lpu 3ToM BapbupoBanucb dopma
3/1eKTPOAOB N BeNMYMHA NoAaBaeMOro Ha HUX HamnpshKeHus, 4To Mo3BOJSINIO0
TakKXXe BbIIBUTb BAUSHWE (QOPMbl M HAMPSHXXEHHOCTU CO34aBaeMoro
3/IeKTPUYECKOro nofasi Ha WHTEHCUMBHOCTb npouecca cropaHus. OnbiThbl
NO3BONINAIN YCTAHOBWUTb, UYTO Hambonbwnin adpdekt Typbynmsaumm nnameHu
BO3HWKaeT Npu AEeUCTBUM DNEeKTPUYEeCKMM MNoaeM Ha 30HY Y OCHOBaHUA
dpoHTa AnddY3MOHHOrO naamMeHu, rae npoucxoaut  obpasoBaHue
3apsXKeHHbIX YyacTuu. Npu 3TOM 3MUCCUSA NPOAYKTOB HEroOJSIHOMO CropaHus B
BMAE KonoTun, obpasyeMon 4yacTuuaMmn Caxu npu OTCYTCTBUWN INEKTPUYECKOro
nonsi, NpakTUYeCcKu TMpeKkpallaeTcsi, 4YTO YKa3biBaeT Ha 6onee nosnHoe
BblrOpaHMe TornsmeBa nNpu Hanuudmm DMBH. B agBuratene 370 HensbexHo
NPUBOAUT K TMOBbIWEHUD €ero 3KOHOMWUYHOCTU WU YMEHbLUEHUID 3MUCCUU
NPOAYKTOB HenosiHoro cropanusa ¢ O, B ansene, kpoMe TOro, Typbynmsauus
naaMeHn rapaHTupyeTt 6onee KayeCTBEHHOE nepemMellrBaHue napos ToNJMBa
C BO34yXOM. DTO nMO3BONSET CO34aTb YCAOBUSA ANS MNOJHOMo CropaHus
NOAAHHOr0 B UWIWMHAP TOM/AMBaA MpuM MeHbweM KoadduumeHTe m3bbiTKa

BO3AayXa W, BO3MOXHO, OTKa3atbCAd OT HagayBa MNpn HE3HAYUNTENIbHOM



CbOpCVIpOBaHVIVI ABuratend. KapTuHa cTeneHu BAUAHUSA SN1eKTPUYEeCcKoro rnong

Ha NJaMsa ropenku HarngaHo npeacrassieHa Ha puc. 7.1 mn 7.2

Puc. 7.1. Otkpbitoe andpdpysmoHHoe rmnamsa | Puc. 7.2. OTkpbiTtoe anddys
npm OTCYTCTBMMU HanpsHKeHus Ha | NPU HaNpPs>KeHHOCTU 3J1eKTpl
anekTpogax (B BepxHen 30He nnamenum E = 3,2 kB/cm (nnama ¢
Xopowo BuaHa o6bpasylowascs npm ropeHum | CTOpoHy oTpMLUaTesIbHOro 3ne

KOMOTb)

Hanbonee sddekTMBHOE BAUAHWME HA MpouUecC CropaHus B UWIWHApE
Apuratenss MoxeT 6biTb AOCTUIHYTO MpU YCIOBUWU, KOraa BCe 30HbI obbeMa
KaMmepbl CropaHuMs HaxoAsiTCS B 3/MeKTPUYECKOM Mosie OAMHAKOBO BbICOKOM

HanpsAaXeHHOCTU. [obuTbCca  BbIMNOMHEHUS 3TOro ycnoBmda MOXHO NyTEM



npuaaHna  NONOXWUTENbHOMY 3nekTpoay ¢GopMbl, Mpuv  KOTOpPOM ero
.MOBEpPXHOCTb 6yaeT paBHOyZaseHa OT OTpuuaTeslbHO  3apsXXEeHHbIX
NOBEPXHOCTEN KaMepbl CropaHus Tnpu TMOJIOXKEHUU TMOPLUHS B BEpPXHeEN
MEepTBOW TO4YKe. DTOT BbIBOA TakKxXe NOATBEpPXAEH Npu MoAeMpoBaHUMU
reoMeTpumn Kamepbl CropaHusa ABuraTtens C noMoLwlbi 3/1eKTPOAO0B pPa3fIMYHOMN
dopmbl. lMpeanaraemoe peweHne rapaHTupyeTr 3d@deKTUBHOE BAUSHME Ha
npouecc cropaHus B ABUratene Kak C BHEWHWM, TaK U C BHYTPEHHUM
cMeceobpasoBaHneM. OgHaKko Npu 3TOM crleayeT oTaasBaTb cebe OT4eT B TOM,
YTO peanus3aums AAHHOrO peleHUs CconpsXeHa C HEeKOTOPbIM W3MEHEHUEM
KOHCTPYKUWN FOSIOBKU UMIUHAPOB.

NMpuUMepHble CXeMbl PacrosioXeHMNS NOMOXUTENbHOINO 3/1eKTPoAa B KaMmepax

CropaHus pasnyHon opMbl NoKasaHbl Ha puc. 7.3 n 7.4.

Puc. 7.3. PasMmewieHMe MnoJIOXKUTEJIbHOro 3JsieKkTpoaa cepunyeckom
¢opmbl (2) oTHOCMTENIbHO NOBEpXHOCTU (1) KaMepbl CropaHusa Tvna
MAN

Mpu NnpoBeaeHnn onbITOB H6bINI0 3aMeYeHO TakKXe, YTO YMeHblueHne obliero
KonnyectBa 06pasyroWMXCAa CaXMUCTbIX 4YacTul, nMpuv  BO3LAENCTBUM  HA
amddysmoHHoe nnama 3MBH nposaBnseTrca He TONbKO B YMEHbLIEHUU
Konn4yectBa KOMOTU, HO M B CWIbHOM YMEHbLEHUN CBEYEHUS MNaAMEeHW.
NMocnegHee Hen3bexHO CBA3@HO C YMEHbLIEHMEM €ero u3ny4darLlen
CNOCOBHOCTU, 4YTO onpeneneHHO CKaXeTcs Ha yMeHblUeHWU pagamauuOHHOro
TEensoBOro nmMnoToka K T[OBEepXHOCTAM KaMepbl CropaHusi, KOTOpbIM B

COBpeMeHHbIX aunsenax moxet pgocturatb 30% OT CyMMapHOro TenjoBOro



noToka. AMPMOPHO MOXHO YTBEPXAATb, UYTO YMEHbLUEHWE TEnaoo0TBO-Aa K
[ETANAM  KaMepbl CropaHuMsi 3a CYeT YMEeHblueHUS  paavaunoHHOM
cocTaBnsawwen 6yaer 6osee CywecTBeHHbIM, YeM MOBbIWEHME TEM00TBOAA
32 CUeT yBeJIMYEeHUS KOHBEKTMBHOW COCTaBMSAOLLENA TEM/IOBOro NoToka M3-3a

Typbynusaumm npouecca cropaHusa B pesysibtate Bo3gencrtems JMNBH.

Puc. 7.4. PasMeuwleHMe MNOJIOXKUTENIbHOIrO 3J1IeKTPOoAa KOJibLeBOM
¢opmbl (2) oTHOCMTENBHO NOBepxXHOCTU (1) KaMepbl cropaHMa TMna

AM3

7.2. YnpasBJsieHue rnpoyeccoMm cropaHusi c nomoujbro SIBH

OAMH U3 BO3MOXHbIX BapUaHTOB CXEMbl YNpaBfieHUs MPOLECCOM CropaHus

c nomouwbto DINBH nokasaH Ha puc. 7.5.
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Puc. 7.5. NpuMmepHasa cxeMa ynpasBJieHUSs NpoLeccoM CropaHusi C

MOMOLbLIO JIEKTPUYECKOIro nons

YnpaBneHue ocyllecTBisieTcs cneaywwum obpasom. [pu  paboTte
ABUraTtenss MOCTOSIHHOE HarpshXeHMe OT aKKyMynsTopHoh 6atapeu 3

NOAQETCA Ha PerynsaTop MNOCTOSAHHOrO Hanpsi)XeHumss 4, KOTopbin B



3aBMCUMOCTM OT KOJSIMYECTBa NogaBaeMon B KaMepy CropaHusi roproyen cMmecu
MAKM  TOMJIMBA  aBTOMATMUYECKW  pEerynupyetr  Be/IMYMHY  HaMpsXeHwus,
noaaBaeMoro Ha npeobpasoBaTenb NOCTOSIHHONO HaMNpsHXXeHUst B NepeMeHHoe
5. DTuM onpegensieTcs aMnInTyaa reHEepupyeMbiX MMMYJ/bCOB HaMpsXXeHus,
nogaBaeMblX Ha NepBUYHYO 06MOTKY MoBblLWAOWeEro TpaHcdopmaTopa 6, u,
cnenoBaTesbHoO, BESINYMHA NepeMeHHOoro BbICOKOI0O HanNpsXeHus,
NOCTynawLwero ¢ BTOPUYHON OOBMOTKM MOBbIWAOWeEro TpaHcdopMmaTopa Ha
BblNpsMuUTEnb 7, Npeobpa3sylolwmnin nepeMeHHoe HanpshXeHune B MOCTOSIHHOE.
[lanee BbICOKOE MOCTOSIHHOE HanpsXeHue nocTynaer B KOMMyTaTop 8,
BK/OYAIOLWMIA BbICOKOE HaMpsi)XeHMe Ha MONOXUTENbHbIN 3/1eKTpo 2 KaMmepsbl
cropaHus 1 B COOTBETCTBMM C NOPSAKOM paboTbl UMAMHAPOB ABUratens. 3T0
MCKIOYAeT BO3MOXHOCTb KOPOTKOr0 3aMblKaHMs Mexay KranaHaMu u
PacCrnoJIOXKEHHbIM B KaMepe CropaHusi MoOJIOXWUTENIbHbIM 3/1eKTpoaoM 2 (npu
NpUBAMXKEHUN K 3NeKTpoAy KAanaHoB B MNpouecce OYUCTKU U HamnoSIHEHUS
LMAWHAPOB) M rapaHTUpyeT Halnume BbICOKOro HanpsXeHus Ha aneKkTpoaax
TOW KaMmepbl, rae npomMcxoamT cropaHue.

B cnyyae 2-TakTHbIX ABuratenem C NpsIMOTOYHO-LLENEBOW WM NETNEeBOM
NnpoayBKOM UMNMHAPOB Hann4une KoMMyTaTopa 6 He aBnsieTcs obsA3aTtenbHbiM,
YTO CYLWEeCTBEHHO ynpowaer mn 6e3 TOoro AOCTAaTOYHO TMPOCTYHD CXEMY
ynpaBneHus.

NMpuUMeHeHMe ONMCaHHOro YCTPOWCTBA Ha ABUraTene no3BonaseT AOCTUTHYTb
cneayrLwmx OCHOBHbIX pe3ynbTaToB:

e MOBbICUTb MOLWHOCTb 3@ CYET YBeNIMYEHUS KOMYeCcTBa CropaemMoro B
Kamepe Ton/auBa;

e YBE/INYNTb SKOHOMMUYHOCTb 3@ CYET CHMXEHWUS HEMOJIHOTbl CrOpaHus
TOM/IVBA;

e YMEHbLWUTb BbLIGBPOC NpPOAYKTOB HenosiHoro cropaHna ¢ O B
aTMocdepy 3a cyeT 6osee NosIHOro BbirOpaHmMs TOMNAMBA;

e obecneynTb NOSIHOE BbIrOpaHWe TOM/MBa B AM3eNne MNpu MEHbLINX
3HaYeHnax KoadduumeHTa n3bbiTka BO34yXa, 3a CYET Yero YacTUYHO
pewnTtb npobnemMy HeobxoAMMOCTM HagAyBa MNpuU He3HAYUTENbHOM

dopcmpoBaHun apuraTtens.



HecoMHeHHbIMM AOCTOMHCTBaMU ABUratensi, ob6opyAoBaHHOro Ha3BaHHbIM
YCTPOWCTBOM, SABNSETCS MPOCTOTa CXEeMbl YyMpaBfieHUs, Manble rabapuTsbl
YCTPOWCTBa, He npeBbillaloWmne B LUEOM rabapuToB aKKyMynsaTOPHOM
6aTapen, nNpuMMEHEHWE AONA €ro W3roToBMEHUS [OCTYMHbIX AeTanen u

He3HaunTenbHasa notpebnsemas MOWHOCTb YCTPOUCTBA.
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