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NMPEANCITIOBUE

TOHWHI (OT aHrNMMcKoro cnosa tune - HacTpauBaTb, NpucrnocabnueaTb)
NPUMEHUTENIBHO K TeXHWKe O3Ha4daeT ee AopaboTky (AO0BOAKY) C Uuenblo
YNYYLWEHNS UMEKLWMXCAS CBOUCTB WAKM nokasaTenen. Kaxapaa cucrema unum
y3en aBToMobund, ero BHeWHUW BUL W WHTepbep Takxe obnajatoT
onpeneneHHbIMM CBOWMCTBaMM U nokasaTtensmu. CpaBHMBaAs 3TU CBOWUCTBA WU
nokasaTtenuM Yy pas3HblXx aBToMobuien, MOXHO JenaTb BbIBOAbI O UX
TEXHNYECKOM COBeplUeHCTBe. M3 CKa3aHHOro O04YeBMAHO, 4YTO 06BbEKTOB
TIOHWHra Ha aBToOMObWne CTONIbKO, CKOIbKO OH MMEEeT Yy3/10B U CUCTEM, He
roBopsi yxxe o6 nHTepbepe casioHa U aKkcTtepbepe. OnncaHue BCEro TIOHMHra
aBToMobmna - 3agjada  4YpesBblYaMHO TpyAoeMKas yxe Nno npuynHe
MMerLWerocss MHOroobpasmsa KOHCTPYKUWMW 3KClyaTUpyeMbIX aBToMobunen.
CoBpeMeHHble  aBTOMOOMAM  OCHAWAKTCA B OCHOBHOM  4-TaKTHbIMU
BbICOKOOOOPOTHbIMU ABUraTenisiMM, KOTOpble MO CPaBHEHWUK C 2-TaKTHbIMU
nmeroT 6onbwunini pecypc, 6osiee 3KOHOMUYHLI U yaAobHee B 3KcCnayaTauuu.
MoaToMy B [AAHHOW KHUre paccMaTpuBaEeTCs /Wb THOHUHE  4-TaKTHbIX
aBTOMOOUbHbLIX ABuratenen. CnpaBeannMBOCTU pagn cnenyeT OTMETUTb, YTO
TIOHWHI ABUraTens BCTpeyaeTcs ropasfo pexe, yem gpyrme Buabl THOHUHrA.

Yawe Bcero 3aka3ymMkKOM THOHMHIa BbICTYMNAET 3aMHTEepecOBaHHbIA B 3TOM
Bnageney asTtoMobunsa  wnauM, Hanpumep, CNoOpTMBHbIN  kny6. WU B
onpefeneHHoOrW CcuUTyauum TIOHWHI ABUraTtesids MOXeT O0KasaTbCa AesIOM
BbIFOAHbIM. Takas cuTyauus, HanpuMmep, MMeeT MeCcTO, Korga y Bhnagenbua
BO3HMKaeT >XenaHne mMeTb aBToMOOub ¢ 6osiee MowHbLIM ABurateneMm. B
3TOM CfNlydae 3aTpaTbl Ha THOHUMHI OKa3bIlBAlOTCA CYLLECTBEHHO HMXe, 4YeM
3aTpaThbl Ha NpoJaxy MMelLerocss aBTomobmnga U nokynky Hosoro. OaHako
30ecb cneayetr oTtgaBaTb cebe oTyeT B TOM, 4TO rapaHTMuM 3aBoja-
N3roToBuTENS aBTOMOOWMASA Ha NOABEPrHyTbi TIOHUHIY ABUratenb He
pPacnpoCTPaHSOTCS.

NMeloTCca u Takne npuMmepbl, YTO 3aKa3yMKOM TIOHWHIA ABUraTens aBnseTcs
HenocpeACTBEeHHO dupMa, 3aHATas ero CepuvinHbIM  MPOM3BOACTBOM. Tak
M3BECTHas aBCTpuUMcKass KomnaHus AVL BbIMOSHSET THOHWHIC ABUraTenenm He

MeHee wu3BecTHbiX ¢upM Volkswagen u Daimler Chrysler. B1999 roay



3aKa34ynMKoOM 3TON (UPMbI CTano M PpOCCUNCKOe npeanpuatune - Ydumckoe
MOTOPOCTPOUTENIbHOE MNPOM3BOACTBEHHOE 06beanHeHue (YMIMO). OHo
3aK/I04UMN0 C KoMNaHmen AVL KOHTpaKT Ha MoAepHM3aumio CBOUX ABUraTesnen
c pabouynmm obbemom 1,8 m 2,0 n. ABCTpUNCKas CTOpOHa 3aBepLlunna
KOHCTPYKTOpCKMEe paboTbl, U yxe B KOHue 1999 r. ycoBeplleHCTBOBAHHbIE
ABUraTenu, oTeevarolime NpuHATOMY B CTpaHax EBpocoto3a ctaHaapty "Euro-
2", poMmkHbl 6bINM noctynuTb B YMIO ana 3aBoACKMX UcnbiTaHui. [ocne
3aBepLleHns UCNbITaHWI NpeanosaraeTcs 3anycTuTb 3TU ABUraTenin B CepuUio
W HayaTb OCHalleHue MU HOBbIX Moaenen asTomobunen "Mocksumy" u "Mx".
Ecnn npuHATb BO BHMMaHme, 4yto paboTbl Mo MoAepHU3aUMKM ABuraTens
MOXHO AOBEPUTb NNLb NpeanpUsaTUO, OCHALLEHHOMY COBPEMEHHON TEXHUKOMN
ANS  npoBedeHus  Takux  paboT M uMewweMy  COOTBETCTByluee
AvarHoctuyeckoe obopyaoBaHume, TO 3TO MogpasyMeBaeT, 4YTO CTOUMOCTb
npeacroawmx pabot MoxeT 6biTb AOCTYNHA AaneKo He KaXXAOMY 3aKa3uuKy.
Ncxoas m3 ckasaHHOro MOXHO 06bACHWUTL, NoyeMmy B Poccum npeanpusaTtus,
KOTOPbIM 3ajaya TIOHUHIa ABuratens rno njievyy, MOXHO NepeyncninTb Mo
nanouam. U Ttem 6onee ouyeBMAHO, UTO AaNeKo He Kaxaoe npeanpudaTue
aBToCepBMCa pacrnosiaraeT BO3MOXXHOCTbIO BbINOJSIHATb Takue paboThbl.
N3n0oXxeHHoe BbllWe MO03BONASET MNOHATb, MOo4YeMy THOHUHI ABuUraTtens
BCTPEYAeTCs 3HAuuUTeNbHO pexe, 4YeM THOHWHI aeTanen NoABecKw,
as3poAMHaMUKK, LWYMOU30NSAUMK, AM3akiHa W OTAenKuM canoHa wm T.n. K
CKazaHHOMY cneayet nobaBuTb, YTO ABuraTtesib - 3TO Hambosiee C/I0XHbIN U
OTBETCTBEHHbIN arperat asTomMobunsa, obbeauHAWMA B cebe HecKosbKo
pas/INYHbIX CUCTEM M Yy3n0B. Hambonee BaXHbIMM cuCTeMaMn ABuratens
ABNAIOTCA CUCTEMA MNUTaHUSA, CUCTEMA OXNaXAeHWusl, CUCTeMa CMasKu W
cucTteMa BbinNycka oTpaboTaBwmx rasoB. OCHOBHble €ro MexaHW3Mbl - 3TO
KPUBOLWIMMHO-WATYHHbIK  MexaHu3M (KWM) wu rasopacnpeaenutenbHbli
mMexaHu3aMm (FPM), pacnonoxeHHble COOTBETCTBEHHO B 6/510K-KapTepe u
rosioBke uunmHApoB. B cuny 3Toro aBTOMOOMNIbHbIE UPMbI  yAEnsaiT
Cepbe3HOe BHMMaHWEe COBEpLIEeHCTBY JABUratens Kak Ha craguum ero
NpoOeKTUpOBaHUA, TakK W B rnpouecce 3kcnayataumm. OAHAKO BHOCUTL
M3MEHEHMSI B KOHCTPYKLUMIO CEPUMHO BbINyCKaeMoro Asuratens AOCTaTOYHO

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



NpaBuao, B KOHCTPYKLUMIO ABUraTenss He BHOCATCH WM3MeHeHus, Tpebytowume
3HAUUTENbHbIX 3aTpaT pPYy4YHOro TpyAa, MOCKOJSIbKY 3TO Bfie4eT 3a coboMu
yAOpOXaHMe Kak caMoro Asuratens, Tak v aBTomobunsa B uenom. U camo
cobon pasyMmeeTcs, YTO aBTOMOOUNbHbIE (PUPMbI HE 3aUHTEpeCcOoBaHbl B TOM,
yTo6bl MHGpOpPMaAUMSA O BO3MOXHbIX pe3epBax COBEpPLUEHCTBOBAHMUS
BbIMyCKAeMbIX UMW ABuratenenm crana obuweaoctynHon. Ha obHapyxeHune wu
yCTpaHeHue 3Tux "Hepgoaenok" v HanpaBfieH THOHWHI, KOTOPbIA BbINOJHSAETCS
Hambonee TeXHUYECKN OCHaLLEeHHbIMKN NpeanpuaTUSIMM aBToCcepBUca.
KoHe4yHOn uenbto THOHWHrA MOXeT ObiTb ynydleHne AWHAMUYEeCKUX
KayecTB, 3SKOHOMMYHOCTM ABuUraTensi, YyBe/JIWYEHMEe €ero MOLWHOCTU UK
YMEHbLUEHME TOKCUMYHOCTM oTpaboTaBwmx ra3oB. Hambonee 4acto THOHWHI
HanpaBneH Ha npuaaHuve aBuratento 6onee COBEPLUEHHbIX AWHAMUYECKMUX
KayecTB. B 3TOM CBA3M NpeacTaBfsieTCS BaXHbIM pacCcMOTpeTb noapobHee,

YTO BKJIHOYAET B Cebs 3TO NOHATHME.

1. AMHAMUNYECKMNE KAYECTBA ABTOMOBUJ1IbHOI'O
OBUIATENA

Mpu nokynke aBTOMObOWMAS MOMMMO €ro Au3amHa W UHTepbepa casioHa
byayuwero snagenbua HECOMHEHHO WHTEpPEeCYT U AMHAMUYECKUE KadecTBa
npuobpetaeMoro TpaHCMOPTHOro cpeacrtea. locneaHne BO MHOMOM 3aBUCAT
OT TEXHUYECKUX XapaKTEPUCTUK ABUraTens, yCTaHOB/IEHHOro Ha aBTomMobune.

Hanbonee o6beKTMBHYIO OLEHKY AMHAMWYECKMX KayecTB aBTOMOOGWMIbHOro
ABUratenss MOXHO TMONy4YuTb MNpuM aHanmM3e ero BHELWHEN CKOPOCTHOM
XapaKTepPUCTUKU. BHeWwHaa CKOpOCTHash XapaKTepucTuka npeacraBnsieT
cobon 3aBUCMMOCTb NMokasaTtenewn pabotbl apuratens (MOWMHOCTU, KPYyTSALLEro
MOMEHTa, KoaddpuuymeHTa HanoONIHEHUS LMANHAPOB, YAENbHOro
a¢pdheKTnBHOro pacxoga Tonamea M Ap.) OT YACTOTbl BpalLleHUs KOosleH4YaToro
Bana (KB) npum  HEM3MEHHOM  MOJIOXXEHWW  OpraHa  ynpaBneHus,
obecneumBaloWeM MakCMMasbHYO NoAady TOMN/IMBA B UMAUMHAPSI.

BaxxHbIM NapamMeTpoM aBTOMOOGUNbHOrO ABuUraTens, rno3BoASOWMM OLEHUTb
YCTOMUMBOCTb €ro pexmma npu pabote nNo BHEWHENW CKOPOCTHOM

XapakTepuctuke, saBnsietca  KoadduumeHT npucnocobnsemoctn (k).



3HauyeHue onpeaensieTcss OTHOLIEHUEM MAKCMMasIbHOIrO KPYTSLLEr0 MOMEHTa K
HOMUHANBHOMY  KPYTALWEMY MOMEHTY, pa3BMBAeMOMYy /JABMUraTeneM Ha
HOMMHANIbHOM MOLLUHOCTM TMpW HOMWHANbHOW YacToTe BpauweHusa KB.
Oco6eHHO 3aMeTHO 3HAYMMOCTb 3TOro napaMeTpa MposBASIETCS B cly4yae

npeoaoneHnA aBTomMobunem KpYyTbIX noaAbeMoB. YeMm bonbwe 3HayeHue k ,

TeM 6osibllee CONpPOTUBIIEHNE ABMXXEHUIO MOXET NpeofosieTb aBToMobunb 6e3
nepekstoyeHns Kopobku rnepepsad Ha MNOHMXKEHHYK nepegady. BaxHoe
3Ha4yeHue Npu 3TOM MMeeT M AMana3oH U3MEHEeHMs 4YacToTbl BpaweHus KB, B
KOTOpPOM ABuUraTtenb ycronumso pabotaeT: yem 6onblue 3TOT AMaNa3oH, TeEM
Ay4YWMMMU AMHAMUYECKMMW KadecTBamu obnagaer aBToOMObunb, TeM nerye
ynpasneHue papurateneM. CKOpPOCTHOM Auanas3oH YCTOW4mBon paboThbl

ABuraTtens oueHnBaeTcH CKOPOCTHbIM KoadpuuymeHToM (k.),

npeacTaBnsioOWNMM  co60M  OTHOLWIEHME 4acToTbl BpauweHus KB npwu
MaKCMMaslbHOM KpyTSALWEM MOMEHTE K HOMMHaNIbHOW 4YacToTe BpalleHus.
OTcioga cneayeT, YTo YeM 6onblue AMana3oH YyCTOMYNMBON paboThl ABUraTens,

TEéM MeHbLllE 3Ha4eHue kc. DTO O3HayaeT, 4TO Mpu NPOYUX PaBHbIX

napaMeTpax CpaBHMBaeMblX aBToMoObunen npepgnoyTeHue crepyeT oOTAaTb
aBToMOOMMIO, ABUraTesib KOTOPOro XapakKTepusyeTCcsl MeHblUMM 3HayeHMeM
k..
CnepyeT Ha3BaTb U ewe OAWMH BaXHbIN NokasaTesib, KOTOPbIM AOCTaTO4YHO
4acTo nMpUMEeHseTCa A8 OUueHKM AMHAMUYECKMX KayecTB JiIerkoBbIX
aBToMobunen, - 3To NpUEMUCTOCTb. Noa NPUEMUCTOCTbIO 06bIYHO MOHUMAETCS
BpeMs pa3roHa aBTomobunsa ¢ mecta ao ckopoctn 100 KM/4. DTOT nokasaTenb

BO MHOroMm onpepensietcs 3HavyeHussMm k u k , HO, KpoMe TOro, OH 3aBUCUT

OT COOTHOLUEHNS HOMMHANIbHOW MOLLHOCTU ABUraTenss u Maccbl aBTOMO6UNA.
YeM MeHblle Macca aBTOMO6MNSA, MPUXOAALAACA Ha €AMHULY HOMUHANBLHOWM
MOLHOCTM [ABWUraTensi, TEM MeHblle BpeMeHW TpebyeTcss aBToMObun Ans
AOCTMDKEHMS  yKasaHHOMW  ckopocTu. QueBMAHO, YTO  MNPUEMUCTOCTb
aBTOMO6GMNSA C AM3eNnbHbIM ABUraTenieM TOW Xe& MOWHOCTU, 4YTO U Yy
6eH3MHOBOro, 6y[AeT HEeCKONbKO XyXe, TaKk KakK yAenbHas Macca TaKoro

aBTomMobunsa 6onblue. 3aMeTuM, 4To I'IpVIéMVICTOCTb OoTAENIbHbIX CMNOPTUBHbLIX



aBToMobunen, noABeprHyTbiX TIOHWUHIY, OLEeHWBAaeTCs BpPeMeHeM MeHee 5
CeKyHA.

YeTBepTb Beka Ha3ag 6eH3MHOBble aBTOMOOUNbHbIE ABUraTenm mmenm k =
1,25...1,35, Torma kak Aansa AumsenbHblIX Asuratenenm O6blIN XapaKTepHbl
3HayeHna k = 1,05...1,15, npu 3TOM MeHblMe 3HadyeHusa KoadpduumeHTa
npucnocobnsieMoctTn wuMenucb Yy ABuratenen C HaaayBoM. CKOPOCTHOM

KoadPpuumeHT ang 6eH3nHOBLIX ABuratenen cocrtasnan k., = 0,45...0,55, a
ANa An3enbHbIX ABuratenen - coorsetcreeHHo k., = 0,55...0,70, pocturas

npu BbICOKOM Haaayse 3HadeHunsa 0,8.

Ana  ynydweHna  Ha3BaHHbIX  Bbille MNapaMeTpoB  aBTOMOOWbHbIX
ABuratenem BbINOSHSAKT KakKk B OTAENbHOCTU, TakK WU KOMOMHMPOBAHHO
cneayrouwme OCHOBHbIE MEPOMPUATUS:

e noabop Hanbonee apdpekTMBHLIX pa3 razopacnpeneneHus;

e WNCNOJIb30BaHWE BOJIHOBbIX U MHEPLUUOHHbLIX SBAEHUN BO BMYCKHOM U
BbIMYCKHOM TpakTe ANna YyAy4lWweHUs O4YUCTKU W HaMoOJSIHEHUS
umnuHapos npu  pabote aBuratens B 30HE  MaKCUMMaJsibHOro
KpyTSLero MOMeHTa;

e perynmpoBaHme JaBneHus HagayBa BO34yXa WX TOMJMBO-
BO34YLLUHOWM CMeCu Ha BNyCcKe AN ABuratenen ¢ HaaayBoM;

e YyBeNIMYEeHMEe UMKIOBOM nojayuun Tonamea C yaydleHMeM HarnosIHEHMUS
umnmHapa npu paboTte Au3enbHOro AsuraTtens MNo CKOPOCTHOM
XapaKTepucTmke B 30He MaKCMMasibHOro KpyTALWero MoOMeHTa.

CnepyeT 3aMeTUTb, YTO KaX[oe W3 Ha3BaHHbIX MepornpuaTU B TOU WU
WHOMN CTerneHn YCNOXHSET KOHCTPYKUMIO ABuraTtens, yxyawaeT ero macco-
rabapuTHble nokasaTtennm W yBenumuymBaeT CTOMMOCTb. TeM He MeHee,
aBTOMOOU/IbHbIE (UPMbI ANS MNOBbIWEHUS KOHKYPEHTOCNOCOO6HOCTU CBOEeW
NpoOAYKLUMW 4acTo MAyT Ha yBeNIMYeHue 3aTpaT U CYUTAKOT UX ONpaBAAHHbIMN.

B Tabnuuax 1.1 wn 1.2 npeactaBfneHbl pacyeTHble 3HayeHus k u k,

MoOJSlyYeHHble Ha OCHOBaHMM OMybNMKOBAHHbIX B NocneaHee BpeMs AaHHbIX
ANs aBTOMOGMNIEen HeCcKOoNbKuX Beaywmx doupm FepmaHumn. B Ttabn. 1.1 ans
CpaBHEHUsT nNpuBeAeHbl [aHHble TakKXe W N0 HEeKOTOpbiM ABUraTensim

astomobunemn BA3 wnu TA3. B Tabn. 1.2 paHHble MO OTEYECTBEHHbIM
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ABuraTensim He npueeneHbl no  nNpuynHe KpanHen CKYAHOCTHU
onybnmkoBaHHOW MHGOpMaLMK.
Tabnuua 1.1
MokasaTenu ONHAMUNYECKUX KayecCTB  JIErkoBbIX aBTomMobunen C
6eH3MHOBbLIMU ABUraTENSIMU
HomMuH. Makcum,
MOLHOCTb MOMEHT/
Mapka Mapka / vacrtora yacroTa
®dupma k K.
aBTOMO6MNA | ABMraTensa | BpaweHuna BpaljeHun
KB, kBT / KB, H.m/
(1/MuH) (1/MuH)
BeH3nHOBbIE ABUraTenn
AUDI ADR 1,8 92/5800 173/3950 1,142 0,681
ACE 2.0 103/5900 185/4500 1,110 0,763
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 10,526
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 nokasbiBaeT, 4YTO A1 6O0NbLUMHCTBA COBPEMEHHbLIX 6EeH3MHOBbIX
ABuratenem nerkosBbix aBToMobunenm 3apybexHoro npomssoacTBa k =
1,028... 1,333, Toraa Kak Ansa An3enibHbiX ABUraTtenen xapakTepHbl 3Ha4YeHUs
k.= 1,100...1,344.

c

Habniopaetca o4deBuMaHasas TeHAEHUMS YMEHbLUEHNA

HMXXHEro npeaena gmanasoHa k ans 6eH3MHOBbLIX ABuUratenen. Takon noaxon

MOXHO 06bSACHMTL TeM, 4TOo 3apybexHble nerkoBble aBTOMO6UNM

npeAHa3HayeHbl NPEMMYLLECTBEHHO AN ABMXKEHUS C BbICOKOW CKOPOCTbIO, W
UX OBUraTenn uMerT 6bICTPOXOAHYI perynupoBky (cM. pasgen 2).
MNpuUMeHeHNe B 3TUX aBTOMOBGUNSAX aBTOMaTUUYECKON KOpobkn nepenay aenaet
ANns BoAMTens npobneMy CBOEBPEMEHHOrO MepeksYeHnst nepeaay npu
BO3pacTalolLeM COMNPOTMB/IEHUN ABMXEHUIO HE CTOMb aKTyaslbHON.

B TO ke BpeMsi ANns AM3eNbHbIX ABUraTesie NMpou3OoLIo yBeSIMYeHMe Kak

HWXXHEro, TakK W BepxHero npegena JAuvana3oHa k, A0 3HA4YeHuH,

XapaKTepHblX AN  6eH3MHOBbLIX JABUraTenem u JAaxe nNpeBOCXoAsLNX

nocrneAHue. 3TO CTaso BO3MOXHbIM 6naroaaps KoppekuuMu TOnaMBOMNOAauM,
COBEPLUEHCTBOBAHUIO cMeceobpas3oBaHUs W MPUMEHEHUID pPeryanpyemMoro

TypboHagaysa.

Tabnuua 1.2

MokasaTtenu ANHAaMNYECKUNX Ka4yecCcTB NErkoBbIX aBTomobunen C

AN3ENbHbIMU ABUTraTENAMU



HomMuH.
MOLLHOCTb / Makcum,
Mapka MOMeEHT /
Mapka yacroTa
®upma aBTOMO yacroTa k K,
ABurartens BpalweHusa
6uns BpaweHun KB,
KB, kBt/ H.m /(1/MuH)
(lWLnH) i
[OunsenbHble ABUratenmu
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

3HauYeHNsa CKOPOCTHOro KoadduumeHTa AN COBPEMEHHbIX 6EeH3MHOBbIX

ABUraTenem HaxoAAaTCs B JAuanas3oHe k. = 0,345 0,800,

c

a ans
An3enbHbIX cooTBeTcTBeHHO k. = 0,364 ... 0,620. CpaBHuBas 3T1 uudpbl C

AaHHbIMKW  25-n1eTHEN [aBHOCTW, MOXHO KOHCTAaTUMpOBaATb, 4YTO KakK Ans
6eH3MHOBbLIX, TaK M ANS AW3enbHbIX ABUratenem yaanocb A0bUTbLCS MoYTU
OAMHAKOBOro paclMpeHNss CKOPOCTHOro AuanasoHa YCTonumeson paboThbl
k.).

KOBdeMHMeHTa AN3eNbHbIX ABUratenem TakXe MOHU3WACA, Toraa Kak Aans

(yMeHblleHME HMXXHEero npegena BepxHu npepen CKOPOCTHOrO

Hanbonee BbICOKOOOOPOTHbLIX OEH3WMHOBbLIX ABUraTenlen OTMEYEeHO CYyXeHue

CKOPOCTHOIro Anana3oHa c Bo3pacTtaHuneM 3HadeHus k. ao 0,8. Ha ocHoBaHuu



NpuBeAEHHbIX AAHHbIX MOXHO KOHCTAaTUPOBAaTb, YTO COBPEMEHHbIE AMN3eSbHble
ABUraTenn nerkoBbiX asBToOMobunenm no CBOMM AMHAaMUYECKUM KayecTBaMm
dakTnyeckn He yctynatoT 6€H3NHOBbLIM.

CkasaHHOe Bbile MO3BONAET cAenaTb BbiBOA4 O TOM, YTO HAMETUBLUMECS
TEHAEHUMM K pacCLUMPEHMIO CKOPOCTHOro AuanasoHa YCTOMUYMBOM paboTbl
aBTOMOOW/IbHBIX ABUraTenen, a TakKXe MpPUMEHEHME Ha 3HauuTesNbHOM MuX
4acTn BbICTPOXOAHOW peryampoBKM, COXpPaHUTCA U B bamxanwem byayuiem. A
3TO 3HA4YuUT, 4YTO aBToAKOUTENEen XAyT BCTPEYM C HOBbIMU U UHTEPECHbIMU
NHXEHEePHbIMU peLeHnsamu, HanpaBNEeHHbIMU Ha hanbHelwee

coBepuweHcTtBoBaHne AMHaAMUYECKNX Ka4vyeCTB aBTOMOOW/IbHbIX ABUraTenen.

2. NOABOP YOPEKTUBHbIX ®A3
FASOPACIMNPEAENEHMA

O6blyHO nopgbop Haubonee adpdekTUBHbIX (ha3 rasopacnpegeneHusa (OrP)
BbIMNO/IHAETCA Ha CTaguu AOBOAKW ABUratTesns npeanpusaTMeM-nsroToBuUTesiem.
Kak npasuno, ®P nogbupatoTtca Taknmm, 4tobbl obecneuynTb aKCTpeMasibHOe
3HayeHne Kakoro-nnmbo ogHoro Hambosiee BaXHOro C TOYKM 3peHus
HacTpoMwmMKa napaMeTpa Asuratensd. TakmMM napaMeTpoM MoOXeT ObITb

MOLWHOCTb P, (cpeaHee addeKTUBHOE aaBrieHne p,. ), KPYTAWMM MOMEHT M.,

yAenbHbI  3h@PEKTUBHbIN pacxosd Tornsmea b, coaep)XaHue TOKCUYHbIX

e
KOMMNOHeHTOB B oTpaboTtaBwux raszax (Ol) asuratensa wn gp. pu 3TOM
noabupatoTcs npodunmn BMYCKHbIX n BbIMYCKHbIX Ky/lauyKoB
pacnpenenuTenibHOro Bana, onpejensoume YyCKOpeHne Wu BpeMsi-CeyeHue
OTKPbITUS K/lanaHoB, a TakKXe B3aMMHOe MOSIOXEeHMe pacnpenenmtenbHoro
(pacnpepenuTenibHbiX) M KOJIEHYaToro BasioB, OT KOTOPOro 3aBUCUT MOMEHT
Hayana OTKpbITUS KnanaHoB. [llpn noabope OIP Henb3s npeHebperatb
3HAYEHUAMN  OrpaHMUYUTENbHbLIX  (QaKTOpOB, HanpuMmep, MaKCUManbHO
AO0NYCTUMbIM 3HaYeHneM TemnepaTypbl oTpaboTaswmnx rasos (Or).

OueBMaHO, 4YTO W3MeHeHue npodunen KynadykoB pacnpesenTenbHOro
Bana B npouecce paboTbl ABUratensa HeuenecoobpasHO M3-3a 3HAYUTESIbHOMN

rPOMO34KOCTHU n HenOCTaTO4YHOM HaAEeXHOCTU COOTBETCTBYHIOLLUEIO



NCNOSIHUTENBbHOINO MexXaHM3Ma W CHUMXEHWUS MO 3TOM MPUYUHE HALEXKHOCTU
aAsuratens B uenoMm. [lloaTomMy npu BbibpaHHbIX B npouecce AOBOAKMU
npopunax Kynadkos ganbHenwnn noabop PP 3aknwuyaetcs 06bIYHO B
YyCTaHOBKE TaKOro MOMEHTa Hayasna OTKPbITUS KfAanaHoB, MpU KOTOPOM
npouncxoant 6onee apdpeKTUBHOE HAMOSIHEHUE LUNINHAPOB CBEXUM 3apsaoM.

Apyron noaxo4 K yBeSIMYEHWUIO HarMoJSIHEHMS UWAMHAPOB 3aK/lo4vaeTcs B
3aMeHe WMelLerocs pacnpegenuTenbHOro Bajla Ha HeCcTaHAapTHbIM, C
paclMpeHHbIMU dazamu rasopacnpeneneHus. Takomn TIOHWUHI
KapblopaTopHbIX U  WHXEKTOpHbIX ABuratenen BA3-21083 ¢ pabouum
obvemom 1,5 n wn «kapbiopatopHbix pasuratenenm BA3-21080 (1,3 n)
BbINONHSAET neTepbyprckoe npeanpuatne "ABTOTpoH". YcCTaHaBNMBaeMbIN
HeCTaHA4apTHbIN pacrnpeaennuTenbHbii Ban C pacwupeHHbiMn OIP mnmeet
YBESIMYEHHYI0 BbICOTY MPOMduUAsS KynaykoB, 4YTO MO3BOSISET YBEINUYUTb XO4
knanaHos Ao 10,2 MM. KpoMe yCTaHOBKM HOBOro pacnpenenutesibHoro Bana,
npom3BoanTcs ob6bpaboTka no wabnoHy KOHTYpPOB OTBEPCTUM BMYCKHbIX
KaHanoB Yy (@naHues Tro/f0BKM UMAMHAPOB U Yy daHUeB BMYCKHOro
KonnekTopa C nocseaylowen yCTaHOBKOW KONIEKTOpa Ha Hanpasnswwme
WwTndTol. N9 TOHKOWM HacTponkm OIP Ha pacnpepenuTenbHbl  Ban
yCTaHaBNMBaeTCs pa3pe3Has LeCcTepHs npuBoAa, MNO3BONASKOLLAS W3MEHSATb
nonoxeHne ee  3ybyaToro  BeHUA  OTHOCUTENbHO  CTynuubl. Ha
3aKYNTENBHON  CTaamn paboT BbIMOMHSAETCA perynMpoBKa K/arnaHoB,
CUCTEM MNUTAHUA N 3aXUraHU4, a TakXe perysimpoBka ypoBHA aMuccum CO wm

C,H,. Mocne BbINONHEHNS BCeX paboT MOABEPrHYTLIA TIOHWHIY ABUraTeNb

npu 5900 1/MunH passBuBaeT MowHocTb 58,9 kBT (80 n.c.), Kpome TOro, ero
MaKCUMasbHbI KPYTAWMA MOMEHT B AMana3oHe CpefHMX 4acToT BpalleHus
KB Heckonbko yBenuumeaeTca. [lpeanpuatve AaeT rapaHTUO Ha BCe BuUAbl
BbIMNOJIHEHHbIX paboT.

O DEKTUBHOCTb HAMOAHEHUS UWAMHAPOB XapaKTepulyeTcs 3Ha4vyeHuem

KoadduumneHTa HanonHeHuna n,. KoadduumeHT HanonHeHUs npeacrasnser

coboM OTHOLWEHMe KoMnmyecTBa CBeXero 3apsga, noCTynmsBllero B UMAMHAP K
MOMEHTY JAENCTBUTENIbHOIMO Hauana oxkaTus, K TOMYy KOJIMYEeCTBY 3apsaa,
KOTOpOe TeopeTnyeckn mMorno 6bl moMecTuTbCs B pabouem obbeMe uunmHapa

NMpn HEN3MEHHDbIX YCNOBUAX Ha BMYCKE. 3a MOMEHT AeNCTBUTENIbHOrO Haydana



oKatua 3apsaga B umnmHape 4-TakTHOro ABuratens npuHUMaeTcsa MOMEHT
3aKpbITUA BMNYCKHbIX KJjlanaHoB. YC/0BUSA Ha BMNycke Ansd aAsuratenen 6es

HaaAyBa XapaKTepusylTcs AaBfieHWEM p, = p,M TemnepaTtypon T, =T,, rae
P, € Ty - napameTpbl OKpyxatouleit cpeapl. [na asurateneit ¢ HaaayBOM
YyCNOBUSIMM Ha BMyCKe SIBASIOTCA AaBneHue p, W TemnepaTypa T, nocne

KoMrpeccopa.

Cnepyet 3aMeTUTb, YTO HAaWAEHHble ANns onpeaeneHHON YacToTbl BpalleHus
KB Hanbonee adpdekTuBHble a3bl razopacnpeneneHnsa npu Apyrom 4yacrote
BpalleHMs TaKOBbIMU YXe He SABASKTCHA, TaKk Kak He obecneyuBatoT
COOTBETCTBYIOLWEro HanosIHeHUs uunmMHApoB. [1o3TOMYy B NOAABSAIOWEM
6oNblINHCTBE CnyyaeB @QaKTUYeCKM MNpOoU3BOAUTCA peryampoBka MOMEHTa
Hadana oOTKpbITUA KnanaHoB AN Haubonee xapaKTepHOro B rnpouecce
3KCnsyaTaumMm CKOpOCTHOro pexmma pabotel agsuratens. Obwen teHaeHunen
AN BAYCKHbIX WU BbIMYCKHbIX KNanaHOB, MMelLWen Mecto C poCTOM 4acToThbl
BpaweHua KB, gaBnsetca 6onee paHHee Hadano W yBen4YeHue
NPOAO/IHKUTENBHOCTU X OTKPbLITMA No yray MNKB.

O6blyHO ®OIP HacTpamBalTCa UM AN CKOPOCTHOrO pexuma, 6/M3Koro K
HOMUHaNbHOM MOWHOCTM aABuratensa (6bICTpoxoAHasa perynmpoBska), wnu Ans
CKOPOCTHOro pexumMa B 30HEe MaKCUMManbHOrO KpyTSWeEro MOMeHTa
(TuxoxogHaa perynumpoBka). KauyecTBeHHble pas3nMuma B  U3MEHEHUU
MOLLHOCTU W KpYyTSLLEero MOMeHTa ABuratens oT 4acToTbl BpaweHus KB npu
paboTe paBuratens NO BHEWHENW CKOPOCTHOW XapakKTepuctmke Ans

6bICTPOXOAHOM N TUXOXOAHOW peryMpoBKK NokKasaHbl Ha puc. 2.1.
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Puc. 2.1. BHeWwHAS CKOPOCTHafA XapaKTepucTuka ABurartensa npwu

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

e

3¢ cdekTuBHaAA MOWHOCTb, M, - 3(p(PEKTUBHbIN KPYTALMA MOMEHT, N -

e

yacroTta BpauweHua KB

Bonee 6GnaronpusaTHble ycnosBuma ans  noabopa 3addeKkTuUBHbIX da3
rasopacnpegeneHns UMeKTCs Yy ABuratenen, rae ynpassieHune BNYCKHbIMU U
BbIMYCKHbIMU KnanaHamu ocyLlecTBigeTcs OTAENbHbIMU
pacnpegenuTesibHbiMM Banamu. [pu ynpaBneHUM KnanaHamMy C MNOMOLLbIO
OAHOro pacnpefenuTesibHOro Bajsia MOXHO BecTM pedb 0 3hhEeKTUBHOM
HacTponke ®IP unAM TONbKO ANS BMYCKHbIX, WAM TOAbKO ANS BbIMYCKHbIX
K/arnaHoB. Hactpownka OrP  gomxkHa BbIMOJIHATLCA B  YCJIOBUAX
MCMbITaTe/IbHOro CTeHaa, NO3BONAKWEro npousBoAuUTb Harpysky aBurartens
NO BHEWHENW CKOPOCTHOM XapaKTepuUCTMKe U  KOHTpPOSIMpoBaTb BCe
HeobxoanMble NapameTpbl.

B kauecTBe npuMepa paccCMOTpUM MNocnenoBaTeNbHOCTb HAaCTpoOnkn ®IrP mn3
ycnoemsa obecrnedeHnss MakcuManbHoro cpegHero 3@deKTUBHOro AasBfieHUs

P 414 Kap6+opaTopHoro ABUraTensd BO BCEM AMAlNa3oHE 4YacCTOTbl BpalleEHUA

KB. 3amMeTuMm, 4To pa3BunBaeMas 6eH3MHOBbLIM ABMUraTeneM MOWHOCTb 3aBUCUT
HE TOJIbKO OT HaAMNoOJIHEHUA UMAMHApPOB, HO M OT Ka4eCTBEHHOINO COCTaBa

roptoyen CcMecum, KOTOpbIn XapaktepusyeTrcs Ko uMUMEeHTOM Un3bbiTKa



Bo3ayxa a. KoadhduumeHT wun3bbiTka BO3AyXa « npeacrasnser cobon
OTHOLLEHMEe KONn4yecTBa BO3AyXa, AENCTBUTENIbHO MOCTYNMBLUEro B LUMANHAP
Ha MOMEHT 3aKpbITUS BMYCKHbIX OPraHoB, K TOMY KOJIMYEeCTBY BO34yXa,
KOTOpoe TeopeTuyeckn HeobxoamMMo Anst MOSIHOro CropaHust MOCTyNMBLUErO B
UMNMHAP TOMMBa.

CHayana npu HEU3MEHHOM peryinpoeke KapbiopaTtopa M HEU3MEHHbIX
pasax OTKPbITUS W 3aKpbITUS BbIMYCKHOrO KfnanaHa, YCTaHOBJIEHHbIX
3aBOAOM-M3roToBMTENEM, MNOSYYMM 3aBUCUMOCTM KO3 dUUMeHTa mn36biTKa
BO34yXa a OT 4acToTbl BpaweHna KB n npu pa3sHbiX 3Ha4YeHMsX yria Havana

OTKPbITUS BIMYCKHOro KjaanaHa ¢, ;. . CKopee Bcero, oKaxeTcs, 4To pa3bpoc
3HayeHu a= f(p,., ) NPV pasHbIX 3Ha4YeHUsX n OyaeT HeOAMHAKOBbLIM, T.K.

Ha «, N0 KpanHen Mepe, 6yayT BAMUATb BOJSIHOBblE MpoOLEcCbl BO BMYCKHOM
Tpybonposoae.

Mpn 3Ha4YeHuUM n, AN KOTOPOro MMeeT MeCTO MaKCMMalnbHbIM pa3bpoc
3HAYEeHUN «, DIKCMEepUMEHTasIbHO HanWaeM 3aBUCUMOCTM p,.., b

el al

n,=f(p;5) W NOCTPOMM COOTBETCTBYOLWME rpadukun. Npumep rpaduyeckon

MHTEpNpeTaLnn NOJTYYEHHbIX Ppe3yNbTaTOB NOKasaH Ha puc. 2.2.
N3 pucyHka BMAHO, 4YTO C YBEJIMYEHWEM 3anasfbiBaHuUs yrna Hadvana

OTKPbITUA BMYCKHOIo KjsanaHa 3Ha4dYeHnda o« W n, MOHOTOHHO YMEHbLUATCA.

MoaToMy, €ecnuM xapakTep W3MeHeHuUs p.. W b, CBA3bIBaTb TOMIbKO C

e
M3MEHEeHWEM 3Ha4YeHUd «a, TO 3TO NpuUBEAEeT K HernpaBu/bHbIM BbiBOAAM. [leno
B TOM, 4YTO B Ppe€e3yJibTaTe€ BblTaJIKUBAHUA MNOpPLWIHEM 3apdiaa U3 UWIUHAPA

nepean 3akpbltTieM BMNYCKHOMO KinanaHa npoucxoaunT nageHwme n,, a 370, B

CBOIO o4yepenb, BfieyeT 3a coO60M yMeHblUueHne « .
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Puc. 2.2. BanaHue ¢a3 oTKpbITUA U 3aKPbITUA BMNYCKHOro KJjanaHa
Ha napaMeTpbl pabouyero npouyecca NpM HEU3IMEHHOW peryaumpoBke
kap6ropaTopa

YTo6bbl UCKAKOUYUTL B nocneagywwmx onbltax BJIIMAHUE o Ha Pre s

Kap6ropaTop Ha Ka>XaA0M Harpy3so4yHOM peXxumMe nyteMm peryjanpoBKum riiaBHoro
XUKepa AO0JIKEH HaCTpamBaTbCA Ha 3Haye€eHMe o, TMNpU  KOTOPOM B

npeabiaAywinx ornbiTax 6b110 A0CTUTHYTO MaKCUMMaJIbHOE 3HaA4YeHue p... N3

puc. 2.2 cnepyet, 4To B AaHHOM Cliydyae A9 BCeX Harpy3o4yHbIX PexXunMoB

AOJIKHO ObITb BbIMNOSIHEHO ycnosue a=11.

Hanee BbIMOJTHAKOTCA 3KCNEpPpUMEHTHI, Luenbio KOTOPbIX ABNAETCA

onpeaeneHne 3aBucuMoctn p,. = f(n) cHayana nNpu pasanUYHbIX 3HAYEHUAX
yrna Hadana OTKpbITUS BMYCKHOrO KjarnaHa ¢, ; ;, W HEM3MEHHOM (3aBOACKOM)
3HAYeHMU yrna Hayasna OTKPbITUA BbINYCKHOrMO K/janaHa ¢..,; , @ 3aTeM
HaobopoT, NP PasNUYHbIX 3HAYEHUAX @ . .. W @ ;5 =const. [py npoBeaeHUn

3KCNEPUMEHTOB A5 KaXA0W NMOCTOSAHHOM 4YacToTbl BpaweHns KB Heobxoammo

onpeaenuTtb WHTepBan A@, B KOTOPOM 3HayeHwe p,. MNOJy4YEeHHOEe npu

KOHKPETHOM 3HA4Y€HWMMN Yrjla Ha4ajla OTKPbITUA KialaHa, O0CTaBaJioCb Obl

HEN3MEHHDbIM.



M3 nony4yeHHbIX pe3ysibTaTOB OYEBMAHO, YTO MPU MUHUMANbHOWN, CpeaHeM
M HOMWHANbHOW 4acToTe BpaweHus KB ana nonyyeHuss MaKCUMasnbHOro

3HayeHus p,. TpebyloTca pasHble dasbl ra3opacnpeneneHus.
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Puc. 2.3. NMop6op 3d¢ddhexkTuBHbIX (Pa3 rasopacnpepeneHvsa ans

LWMPOKOro AMana3soHa 4acTtoTtbl BpauweHusa KB

MoatoMy ans o060bweHnsa pesynbTaToB CTPOUTCS AMarpamma, y KOTOpon no

ocKn abcumncc OTKNaAbIBAOTCS 3HAYEHUS ¢, , @ MO OCU OpPAMHAT - 3HAYEeHUS
@ i - Ha 3Ty AmarpamMy HaHOCATCS MaKCMMalsibHble 3HayeHus p,, Npu

MUHUMANbHOW, cpeaHen WU HOMMHANbHOM 4acToTe BpaweHus KB, kak 3To
nokasaHo Ha puc. 2.3. 3aTeM BOKPYr 3TUX 3HAYEHUW CTPOSATCS, HanpuMmep,

e (p,,, —2%p ) =const. Ecnun obnactb, B KOTOPOM JIMHUU BCeEX

MaKCMMYMOB MepeceKaroTcs, OTCYTCTBYET, TO CTPOSAT (p,, —4%p ) =const.

me max
B pe3ynbTaTte Takux NOCTPOEHUIN onpenensercs obnactb 3HAYEHUN YrioB
Hayana OTKpbITMA KnanaHoB (Ha gmarpamMmme 3Ta 0b6nacTb 3aWTpMxoBaHa), B

ans

KOTOPOM Ha KaXAOM CKOPOCTHOM pexunme obecneumaeTcss 96%p

me max
MnoydeHNA XKeNaeMoro pe3ysibtata O0CTaeTCA BbICTaBUTb Ha ABUraTeslie Takmne

3HAYEHUSA @ 5 W @ ;. , YTOBbl COOTBETCTBYHOLME 3TUM 3HAYEHUAM JIMHUM

nepecekanncb Ha gnarpamMMme B 3alUTPUXOBAHHOM obnacTu.



AHanormyHo Haxoautca obnactb ®IP, B KoTOpoM obecneuymsaeTcs

MWUHUManbHoe 3HadeHune b,. B npepenax HanaeHHbIX obnacten OIP ans

Pre max iy %% min 3Hauenma Piia p Piiai. cnepyeT BbICTaBUTb TAKUMM, YTOBbI OHU,
No BO3MOXHOCTM, obecneymBanm noayyeHne BO BCEM CKOPOCTHOM AMana3oHe

Tak U b

me max / e min "

Kak p

3aMeTuM, 4TO TNPUBEAEHHYH Bbille 3aga4vyy MOXHO pewuTb C
MWUHMMaNIbHbIMW 3aTpaTaMW BPEMEHU M MaTepuanbHblIX PECypcoB, ecnu Ans
onTuMmnsaumm OIP Bocnonb3oBaTbCAs METOAOM rpaAMeHTa, W3BECTHbIM U3
TEopUU NSIAaHNPOBAHNSA SKCNEPUMEHTA.

B kayectBe OTNpaBHOr0O MOMEHTa B NEpPBOM MpUBAMXKEHUN ANS

aBTOMOOW/IbHBIX ABUratenen MoxHo npuHAaTe ®IP, npuBeaeHHble B Tabn. 2.1.

Tabnuua 2.1

®a3bl rasopacnpeneneHmnss aBToMobUNbHbIX
asuratenen, °© NKB

BrnyckHon knanaH BbiNnyCcKHOM KfianaH
Yron Yron Yron Havana Yron
Hayana 3aKpbITUS OTKpPbITUSA 3aKpbITUS

OTKpPbITUS

beH3nHOBbLIE ABUraTenm

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

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

CnepyeT 3aMeTUTb, 4YTO TOYHO BbICTaBUTL asbl rasopacnpegaeneHus
MOXHO SMWb B C/Ayyae, KOrAa yKasblBaeTCsi, NPy KakoOM 3HayeHuu 3a3opa B
npueoAe KianaHoB 3TU ¢a3bl MMEKT MECTO.

NMpuMeHnTENbHO K KapbiopaTopHbIM ABuratenaMm HeobxoauMMo Takxke
YUYnUTbIBaTb, YTO C/INLIKOM paHHee OTKPbITME BMYCKHbIX KfanaHoB npu pabote
Ha YaCTUYHbIX Harpy3kax BeaeT K 3abpocy oTpaboTaBLUMX ra30B BO BMNYCKHOMN
TpybonpoBoA, YTO yXyAllaeT BOCN/IaMEHAEMOCTb FOPOYENn CMecu.

Ons pacwmpeHnss CKOPOCTHOro AnanasoHa yctonymson paboTbl Hambonee
BbICOKOOGOPOTHbIX  HGEH3MHOBbLIX ABuraTesiel B OTAENbHbIX  CAy4dasx

NMPUMEHAETCA aBTOMaATU4YECKAdA PperyjampoBKa cba3 rasopacnpegeneHmsa BO



BCEM Amana3oHe 4yacToTbl BpaweHusa KB HenocpeaCTBEHHO BO BpeMs paboThl
Apuratens. B kauectBe npuMepa MOXHO COC/NATbCS Ha yYCTaHaBNMBAEMbIN Ha
asTomobmnn BMW 320i n 325i ogHOpsaHbIN 6-UMNNHAPOBLbIN 6E€H3NHOBLIN
asuratens M-50, koTopblt (HauMHass C ceHTsbpa 1992 r.) ocHauweH
MEXaHM3MOM AWMHAMU4YecKon perynupoBkun da3 rasopacnpeneneHus,
NONy4YMBWMM  cOKpaweHHoe o6o3HauyeHne VANOS (oT  HeMmeuKkoro
cnoBocoyeTaHuss  variable  Nockenwellensteuerung). McnoOAHUTENbHbIN
MeXaHu3M BKAO4YaeT B cebs pacnosioXeHHbIM B KOpnyce MopLUeHb,
nepexoAasiwmin B WTOK C BWMHTOBbIMW LWAWMLAMWU. DTU LWANLBbI BXOAAT B
3auensieHme C COOTBETCTBYHOLMMK LWAMLAMWN, BbINOAHEHHbIMM B 3yb64yaToM
Kosece ANns NpuMBoAa pacnpenenutesibHOro Bana, ynpasasiowero BryCcKHbIMMU
KnanaHamu. [lepeMelleHne MNOPWHS W ero LwWToKa B HanpaB/ieHUM OcCKu
pacnpenenuTesibHOro Basa MpMBOAUT K M3MEHEHUIO B3aWMMHOIMO MOJSIOXEHUS
3ybuatoro koneca u Bana. lpu 3TOM xoA4 nNOpwHA M 06ycnoBreHHoe WM
M3MEHEHMEe TONIOXKEeHUA pacnpefennTenbHOro Basa 3aBUCAT OT AaBNeHUs
mMacna, noABOAMMOrO K KOpPMNyCy MWCMNOJHUTENIbHOrO0 MexaHu3ma no
oTaenbHOMYy wMacnonposoay. Bnok ynpasneHuss pBuratesieM C MNOMOLUbIO
3/1eKTPOMarHMTHOrO KaanaHa, pacrnosioXXeHHOro B Kopnyce UCMOSIHUTENbHOro
MexaHu3Ma, perynumpyeTr JAaBfieHMe Macna B 3aBUCMMOCTM OT 4acToTbl

BpaweHunsa KB.

Ny N

Puc. 2.4. U3meHeHume ko3ddPpuumeHTa HanNosiIHeHMs npu pabore
ABUratensa no BHEWHEeW CKOPOCTHOM XapaKTepucTtuke npwm
6bictpoxogHoM (1) wm TunxoxogHom (2) peryampoBke a3

razopacnpepeneHus



MpnMeHeHMe 3TOro MEXaHU3Ma no3BoJinjiIo  yMEHbLWWUTbL  3HAYEHUE

CKOpOCTHOro koadpduumeHta k., ¢ 0,797 po 0,712 npun npakKTUHeCKU

HEM3MEHHOM 3Ha4yeHun KoadduumeHta npucnocobnsemoctn k = 1,074. B
AaHHOM cnyyae MexaHumsM VANOS, nnaBHO W3MEHSS MOMEHT OTKpbITUSA
BMYCKHbIX K/lanNaHOB B 3aBMCMMOCTM OT CKOPOCTHOro pexwuma, obecneudmsaeTt

MaKCuMMalJibHbl€ 3HA4Y€HUA 7, BO BCEM [AMaANA30HE YaACTOTbl BpalleHUA KB.
KayecTBeHHbIN Xapaktep MaMeHeHud n, B 3aBUCMMOCTU OT BUAA PEryanpoBKu

nokasaH Ha puc 2.4.
N3 pucyHKa BMAHO, 4YTO C YyBelAMYEeHMEeM 4acToTbl BpaweHua KB

MaKCMManbHOE 3Ha4YeHune 7, UMEET TeHACHUUNK K CHUXEHUK BCIEACTBUE

BO3pacCTaHUs aspOoAMHaMUYECKMX MNOTepb MU3-3a MOBbIWEHUA CKOPOCTHU
BO3AYLUHOIro NoTokKa BO BMYCKHOM TpakTe.

CoBepLlUeHHO 04YeBMAHO, YTO NOAO06HbLIN TIOHUHI TPM noa cuny BbINOAHUTL
TOJIbKO CaMOMy NpeanpusaTUio-n3roToBUTENO ABUratensd, Tak Kak Ang 3Toro
TpebyeTcss MoWHas 3KCnepuMeHTanbHass W npoum3BoAcTBeHHas  6asza.
Hanbonbwee, 4TO AOCTYNMHO O6bIYHOMY MpeanpusaTUIO aBToCepBuca, - 3TO
noabop addekTnBHbIX a3 rasopacnpeneneHms nyteMm  U3MeHeHus
B3aMMHOI0 TOJIOXEHUA pacnpenennTesibHOro W KoJsieH4yaToro Banos. B
nyduwem cnydyae - 3TO M3roTOBJSIEHWE HOBOro pacnpenenutesibHoro Bana C

M3MEHEHHbIMUA I'IpOCbMJ'IFIMVI M yrnaMmm 3aK/IMHKMN KyJ1a4yKOB.

3. MOAEPHU3ALUNSA BIMTYCKHOIO TPAKTA
CUCTEMbI MUTAHUA

BrnyckHOM TpakT CNyXuT ANAs noaBoAda cBexero 3apsaa (roptoyen cMmecu
WAn BO3Ayxa) K umanmHapam asuratens. BnyckHol TpakT Bko4yaeT B cebs
3ab0pHMK aTMOChepHOro BO3AyXa, BMNYCKHble TpybomnpoBoAbl, BO3AYLUHbIN
dunbTp, yCTaHaBIMBAEMbIM B pa3pbliB BMYCKHbIX TpybonpoBOAOB, BMYCKHOWM
KONNEKTOp, BANYCKHblE NAaTPybKnM M BNYCKHbIE KaHasbl FOJIOBKU LMNNHAPOB. B
KapbtopaTopHbIX ABUraTensax nepea BMyCKHbIM KOJIIEKTOPOM pacrnonaraercs

Kap6lopaTtop, MO3TOMY 4acTb BMYCKHOro TpakTa oOT KapbiopaTtopa 4o



BMYCKHbIX KJ/laMaHOB OKa3blBaeT CyLWECTBEHHOE B/IMSSHUE Ha npouecc
cMeceobpa3oBaHMs UM pacrnpefeneHnusl roproYveir CMecu No  UMNuHApaMm
ABuraTens.

MapaMeTpbl BMYCKHOIMO TpaKTa OKa3blBAET OYEHb CU/IbHOE BNMSAHWE Ha
XapaKTep W3MEHEeHMS MOLWHOCTU U  KpyTAlWlero MOMeHTa. 3a cuer
NPaBUNbLHOITO  OMpefeneHnss pa3MepoB TpybonpoBOAOB W HACTPOMKM
BMYCKHOIMO TpakKTa MOXHO A06UTbCS 3HAUYMTENbHO 60/blIEro HamMoJIHEHUS
UWMIMHAPOB, 4YeM, K MpuUMepy, NMyTeM COBEPLUEHCTBOBaHUS (OpPMbl U3rM60B
Tpy60npoBOAOB BbiMYCKHON CUCTEMBI.

OCHOBHble  TpeboBaHWsA, nNpeabsBAseMble K  BMYCKHOMY  TpakTy,
3aK/loYaloTCcs B 06ecrneyeHn MUHMMANbHOro COMPOTMBJIEHUS Ha BMyCKe U
paBHOMEPHOM pacrnpefeneHn roproyein CMecu No UMNnMHApaM ABuraTens.

O6ecneyeHne MUHUMANbHOINO COMPOTMBIIEHUSA Ha BMYCKEe /[AOCTUraeTcs
NyTEM YCTPaHEHUs LEepOXOBaTOCTU BHYTPEHHUX CTEHOK TpybornpoBOAOB, a
TaKXe pe3KMX WM3MEHEHWI HanpaBfiEHUS MOTOKA W YCTPaHEHUs BHEe3arHbIn
CYXXEHUA W pacwmpeHuin TpakTa. [loCcKoNbKy ruapaBindyeckue notepu B
NPOXOAHOM CEYUYEHUM BbIMYCKHbIX K/laNaHOB OKa3biBAlOT Ha HaroJIHEHUE
UWMIMHAPOB 3HAuYUTENbHO MEHblUee BJIMSAHME, YEM TMOTEPU B MPOXOAHOM

ceyeHnn BMYCKHbIX, TO ANA YBEINYEHUA KOSCbeVILI,VIeHTa Hano/MHEeHNAa 7,

ANaMeTp BMYCKHOro KjanaHa yBE/IMUYMBAOT 3a CYET YMEeHbLUeHUs AMaMeTpa
BbIMyCKHOro. B Hanbonee dopcupoBaHHbIX ABUraTensx Ha OAWH UWAUHAP
AenatwT 2, a MHoraa gaxke 3 BAYCKHbIX KanaHa.

Bbl6op KONMUYECTBA BMYCKHbIX K/1anaHOB B FOJIOBKE LUWMHAPOB AenaeTcs C
y4yeToM MHOrmx akTopoB. [ns nydwen 3akpyTKM BO3AYLIHOrMO 3apsga Ha
BMyCKe aBTOMOOWNbHbIX AW3eNbHbIX ABUratenen C AnaMeTpoM UMAMHApa
MeHee 150 MM NPUMEHSIIOT FOMIOBKM LMANHAPOB CO CNUpPasibHbIMU BMYCKHbIMU
KaHanammM W OAHMM BMYCKHbIM KfarnaHoOM Ha uunuHap. B 3Tom cnydae
MHTEHCUBHOCTb BpalleHus 3apsaaa B UMIMHApPe okasbiBaeTca B 1,5 n 6onee
pa3s Bbille, YeM TMpU HanMumu ABYX BMYCKHbIX KanaHoB. HeKOTOpbIM

YMEHbLUEHNEM 3HAYEHUA 77, NMPU HaAINYNM OAHOINO0 BMYCKHOro KrarnaHa Ha

umnnHaAp npm 3ToM npeHe6pera+0T, TaK KaK BO34yXa Ajid noJIHOro cropaHuA
nogaHHOro B UWJIMHAP TOMNIMBaA OKa3blBae€TCd BMOJIHE AO0CTATOYHO. CDopMa

cCnupann BMNYCKHOrO KaHana noabupaeTcs Takoi, 4Tobbl 3aKpyTka 3apsaa



obecneumBana Haubonee asddekTnBHOE CcMeceobpazoBaHme. [lonyTHO
3aMeTuM, 4YTO B nMNpouecce nycka Au3eNbHOro Asuratens npu  HU3KKUX
TemMnepaTtypax OKpyXalwen cpeabl 3akpyTka 3apsja npueBoauT K
yBeIM4yeHnto nepuoaa 3a[epXKW CcaMOBOCM/IAMeHeHUst TonamBea, 4To
yXyalaeTr nyckoBble KadectBa Aasuratensa [1]. [JobuTtbca ynydlweHus
NMYCKOBbIX KauyeCTB ABuUratesids MOXHO MyTeEM YCTaHOBKM wubepa Mexay
BNYCKHbIMM naTpybkaMm un BAYCKHbIMW KaHanamu. Ha nepuop nycka wmbep
CTaBUTCS BOAUTENIeM B [MOJIOXKEHWE, MNpuM KOTOPOM NowWwaidb Ce4vYeHus
BMYCKHbIX KaHanoB B roJIOBKE UWINHAPOB MepeKkpbiBaeTcsd MPUMEPHO Ha
80%. D>Toro okasblBaeTcsa [AOCTaTOYHO ANs TOoro, 4Tobbl YMEHbLWUTb
BpalleHue 3apspa B uumnuHape n obecneymTb HaAEXHbIM MYyCK AW3ESIbHOro
asuratens (6e3 npuMeHeHUs nNpoumx cCpeactB obnieryeHuss nycka) npu
TemnepaType okpyXatowen cpeabl Ao - 21 °C.

B 6eH3uHOBbLIX ABuratensax, HaobopoT, npeanodTeHume oTaaetca 6onee
3P HEKTUBHOMY HAMOMHEHUID UMAMHAPOB, TaK KakK KOJMYEeCTBO MOCTYNUBLUEWN
B UMINHAPbLI FOpHOYEN CMeCU HenoCpeACTBEHHO CKa3blBAeTCS Ha MOLLHOCTWU.

bonee BbICOKME 3HayeHUs n, OOCTUrakTCAa npn Hanndmm ABYX BMYCKHbIX

KNanaHoB Ha UMANHAP.

YMeHbleHNne CONpOTUBIEHUS HA BMYCKe 3@ CYET YMEHbLUEeHUS CKOPOCTU
noToKa NyTeMm yBenmyeHus cedeHmin TpybonpoBOAOB He BCerga BO3MOXHO MO
HECKO/IbKNUM NMpUYNHaM. Bo-nepsblx, npu yBennyeHunm ceyeHumn
TpybonpoBoaos BoO3pacTatoT rabaputbl M Macca ABuratensi, BO-BTOPbIX,
CHUXXEHME CKOPOCTU MNOTOKA YMeHbluaeT Typbynusaunto CBEXero 3apsaa npu
NOCTYMN/J€HUN €ero B UWMAMHAPbLI, B pe3y/bTaTe 4Yero npoucxoauT yxyAweHue
KayecTBa cMeceobpa3oBaHUs Kak B OEH3MHOBbIX, TaKk U B AU3ESIbHbIX
AsuraTtensx.

Ons paBHOMEPHOro pacnpeaeneHmnst CBexXero 3apsga no uuvanHapam
BMYCKHOMY TpakTy NpuaalT CUMMeTpuuHyto ¢dopMy. Hambonee BaxHO 3TO
ANs ABUratenenm C BHEWHWMM cMeceobpas3oBaHMEM, Y KOTOpPbIX Mpouecc
cMmeceobpazoBaHus HauMHaeTcs B KapbtopaTope. Mpwn TaKoM
cMeceobpa3zoBaHMK BaXXHO obecrneymTb He TOIbKO paBHOMEpPHOE HaroJSIHeHMe
UMAMHAPOB, HO U OAMHAKOBbLIA KAa4yeCTBEHHbIM COCTaB MOCTynalwLwWen B

unMnnHapbl cMecu. o 3TOM npunynHe B Kap6ropaTopr|x ABUTraTeENAdX BMNyCKHa4d



cuctemMa [AO/MHKHA MMETb HEe TONIbKO MPOCTPAHCTBEHHYKD CUMMETPUIO, HO WU
CMMMETPUIO NO BpeMeHu. [llocnegHee o03HayaeT, 4YTO Mnpoxoasiwas 4epes
APOCCENbHYIO 3aC/IOHKY MopuMs CMecu AOo/XKHa MOoAXOAUTb K BMYCKHbIM
KaHanaM BCexX LUMNMHAPOB 3a OAMHAKoBOe BpeMsi. BO3MOXHbie CXeMbl
pacnosioXeHns BNyCKHbIX Tpy6onpoBoAOB NokKa3aHbl Ha puc. 3.1.

Ha pwuc.3.1 a, nokasaHa Haumbonee pacnpocTpaHeHHas CXema, npwu
MCNOJSIb30BaHNM KOTOPOM B UMNMHApPbLI 2 1 3 noctynaeT 6onee oboraweHHas
CMeCb, 4YTO OCO6EHHO XapaKTepHO npu paboTe ABUratens Ha 4YacCTUYHbIX
Harpyskax. OTo 06bycnoBneHO TEM, YTO NPU HEAOCTATOYHO BbICOKOW CKOPOCTMU
BO3AYLIHONO MOTOKA Ha BHYTPEHHUX CTEHKaxX BMNYCKHOro KOJI/IeKTopa 3a
KapbtopaTtopoM obpa3syeTcs nneHka TonaumBa. DTa MNeHKa, 0CobeHHO npu
HM3KOM TEMMNepaType OKPYXXalLWEN cpeabl, HE BCEraa ycrneBaeT MCNapuUTbCS
M OOCTUraeT BMYCKHbIX KaHaloB B FOJIOBKE UWAUMHAPOB, - B NEPBYIO oyepenb

TeX, PacCTosiHME A0 KOTOPbIX KOpPOYE.
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Puc. 3.1. CxemMa BNYCKHOro KOJUJIEKTOpPAa: a - C NPOCTPAHCTBEHHOM
cuMmMmeTpuen; 6 - ¢ NpoCTpaHCTBEHHO-BPEMEHHOU cuMmMmeTpuen: 1 -
BMYCKHOM KoOJINeKTop; 2 - 6nok uwavHaposB AaBurartensa; 3 -

BbIMYCKHOW KOJI/IEKTOP



OnHaKo 1 B cny4vae BMYyCKHOMo KoAneKTopa C NpOCTPaHCTBEHHO-BPEMEHHOM
cummeTpuen (puc. 3.1, 6) noctynawwas B UMAMHAPLI ABUraTens roptodvas
cMecb Npu paboTe Ha 4YaCTUYHbIX Harpys3kax TakKXe MOXEeT CYyLeCTBEHHO
OTNIMYaTbCA NO cocTaBy. [pUUMHa 3TOro SIBSIEHUS B TOM, YTO MPU YaCTUYHOM
OTKPbITUXN APOCCENbHOW 3aC/IOHKU MPOUCXOAUT OTKSIOHEHME MOTOKA FOpHYen
CMecu OT MpPSMOJIMHENHOro ABMXEHUs. B pe3ynbTaTe Takoro OTK/IOHEHUS
Hambonee oboraweHHass cMecb MocTynaer B Te UWAWMHAPLI, B CTOPOHY
KOTOPbIX NOTOK OTK/IOHAETCS.

YMEeHbLWNTb B/INSIHNE NONOXEHMUS ApoccenbHom 3aCNIOHKM Ha
pacnpejeneHue cMecu Mo uUMAMHApPaM MNO3BOMAKT npeaBapuTesnbHbIn
noaorpeB CMeCcuM OT CTEHOK BMYCKHOro TpakTa M M3MeHeHWe HanpaBieHUus
NOTOKa TOM/IMBO-BO34YLLUHOW CMecCH.

NMoaorpeB CTEHOK YCKOpsieT npouecc ucrnapeHmst 6eH3nHa n crnocobcreyeTr
obpasoBaHuto cMecn 6onee paBHOMepHOro cocrtaBa. O6blYHO noaorpes
CTEHOK BMYCKHOrO TpaKTa OCYLWECTBNSETCA WM XKUAKOCTbIO CUCTEMDbI
OXNIaXAeHNa aABuUraTens, WUAM 3a CYeT TennoTbl BbIMYCKHOrO KOJJIEKTOpPa,
Korga CuUCTeMbl BMycKa WM BbiMycKa pacrosiaratoTcsa ¢ O4HOM CTOPOHblI 610Ka
LMIANHAPOB.

N3mMeHeHMe HanpasneHus BO3AYWHOro rnoTtoka ansa obecnedeHuss 6onee
paBHOMEPHOro cocTaBa CMeCUM Ha BMycke B UWMAMHAPbI UCMOSb30BasioCb, B
4aCTHOCTH, Ha 4-UMNUHAPOBLIX 6eH31HOBbIX ABuratensx M40,
yCTaHaBnmMBaBWMXca Ha aBTomMobwunu BMW 316i u 318i go aBrycrta 1993 r.
Mocne BO34YWHOW 3acC/OHKM BO34yX MOCTynan B UeHTpaJsbHYK 4acTb
BMYCKHOIO KOJIJIEKTOpPA, PAacnOfIOXKEHHOro Hag KianaHHbIMM (OpPCyHKamu
(nHXeKkTopaMn), OTKyZa pacnpegensncsa no uuanmHapaMm 4yepes3 BrYCKHblE
naTpybkmn onpeaeneHHoOm ASIMHbI, U3MEHSIBLUMMW HanpaBfieHMe BO34YLUHOro
noTtoka Ha 180°.

N BCe e BHyTpeHHee COMpOTUBNIEHME U TPEHME O CTEHKU ABUXYLLEerocs
NOTOKa BO34yXa - 3TO TOSIbKO OAWMH, XOTA W HEManOBaXHblW, acrnekT npu
pacCMOTPEHMM  BMNYCKHOro TpakTta. [Ang ynaydweHus  KoadduuMeHTa

HaMnoJ/IHeHnAa 7, HAMHOIo Ba>XHeEe UCMNOJIb30BaTb BO3HUKaAKOLWNE BO BI'IYCKHOVI

cuctemMe BOJIHOBble 4BIeHUA. DTU  BOJIHOBble 4HBNIeHUS BO3HWKAKT BO

BMYCKHbIX pr6onposonax B pe3ysibTaTe€ UMKITNYHOIO NOCTYINJ1IEHNA BO34YyXa B



umnuHapbl aAsuratensa. Korpa BRAyckHas cuctemMa saBnsetcsa obwen ans
HECKONIbKNUX UWINHAPOB, TO BOJIHOBbIE $SIBJIEHUS BO BMNYCKHOM naTpybke
OAHOr0 UMNMHApPa CKa3blBalOTCS Ha KonebaTenbHbIX npoueccax B natpybkax
OoCTanbHbIX UMAMHAPOB. W 4yem 6onbwe uMNMHAPOB 06beanHseT oaHa
BNyCKHasi cuctema, TeM TpyaHee BbINO/IHUTbL €e HAaCTPOKKy, B TOM 4YuCie U no
NpUYNHE OrpaHUYEHHOCTM 06beMa MOTOPHOIO OTCEKa.

KoHCTpyKkumns  3d@PeKTUBHONM  BMNYCKHOM  CUCTEMblI  4acTo  SBsETCA
pe3ynbTaTOM C/IOXHbIX pacyeToB BOIHOBOM CUCTEMbI, KOTOpPble HernpeMeHHO
AO/DKHbI  MPOBEpATbCA  3KCnepuMmeHTanbHo.  KpanHe  BaxHoOWM  ans
XapaKTePUCTUKM MOLLHOCTM W KPYTSALWEro MOMeHTa OKa3bliBaeTcs ANvHa
BMYCKHOro (BosiHOBOro) Tpyb6onposoaa. MpuHUMNManbHbIM  MpU  3TOM
SIBNSIETCA TO, UYTO KOPOTKME BMNYCKHble TPybomnmpoBOAbl CMELAT MaKCUMyM

HarMoJIHEHUS, XapaKTepusyembln KO3IPMUUMEHTOM HAMNONHEHUA 7, , B 061acTb

BbICOKMX 4acToT BpaweHus KB, a ANvMHHble BRNYCKHble TpybonpoBoAbl
obecneumBaloT xopowlee HanoSIHEHME U COOTBETCTBEHHO BbICOKUN KPYTSLLUN
MOMEHT nMnpu HU3KMX yacTtoTax. C yyeToM 3STOro ABuratenm rOHOYHbIX
aBToOMoObuen, paccyUnMTaHHble Ha MaKCUManbHYH MOLWWHOCTb, CHabarTcs,
KakK npaBuiio, OTHOCUTESIbHO KOPOTKMMWU BMYCKHbIMKM TpybonpoBoaamu.
[BuratensiMm rpy3oBbiX aBTOMObuien, KOoTopble AO/IXKHbI pa3BMBaTb XOPOLUYHO
Cuny THArM npu HU3KOM 4acTtoTe BpaweHuss KB, TpebyloTca BOSHOBbIE
Tpybonposoabl 6o0nbwen AnuvHbl. [lpn 3TOM  AAWMHHbIE TpybonpoBoAbl
YAy4LaT HanoJIHEHME UMNMHAPOB B 06/1aCTM HM3KOM 4acTOTbl BpalleHus,
OAHAKO NpW YyBeIMYEeHUM 4acToTbl BpaweHns KB KkKpuBass MOLLHOCTU
ctaHoBuTcs 6onee nonoron (poCT MOLLHOCTU 3aMennsieTcs), a KpyTawumi
MOMEHT MOXEeT CUJIbHO CHU3UTbCA. TakuMm obpas3oM, NpU >KecTKux,
Heperynmpyembix BMYCKHbIX TpybonpoBogax wuMeeT MecTo 06bl4yHas
anbTepHaTMBa: WM XOPOLNIM KPYTSALMA MOMEHT B AMana3oHe HU3KMX 4acToT
BpalleHns W MOHMXEeHHass HOMMHasbHas MOLWMHOCTb, WAM  BblCOKasd
HOMMHaNbHasi MOLWHOCTb M YMeEHbLUEeHHAas cuia TArm Npu HU3KUX YacToTax
BpaweHnsa KB.

B HEKOTOPbIX cny4yasx BMYCKHblE BOJIHOBbIE Tpybonposoasbl,
pacnosioXXeHHble rnepea BMNYCKHbIMW KianaHamu, 6epyT cBoe Hayano wu3

obuiero BMYCKHOIo KOJIJ1EKTOpaA, rae OHU UMEIT cbopMy HanpaBdowero



natpybka. Hanpumep, V-o06pasHbii 8-umnmHapoBbi Asuratens GUpMb
Chevrolet, noaBeprHyTbin TIOHUHIY QUpMON Marcos, UMeeT OTAESIbHYIO
BMYCKHYIO  CuCTeMy Ansa  Kaxgoro 6noka  uunmHapos. BonHoBble
Tpybonposoabl CpaBHUTENbHO AJTNHHbIE n 6epyT Hayano n3
COOTBETCTBYHOLWMX O6LWNX BMNYCKHbIX KOMNEKTOPOB, PACMOSIOXEHHbIX Haj
6nokammn umnuHapoB. [locTynneHue BO34yXa BO BMYCKHblE KOEKTOPbI
ocywecTsnsgeTcsa no TpybonposoaaMm, 3abOPHUKM KOTOPbIX PacnosioXeHbl No
obe CTOpOHbI pagmaTopa CUCTEMbl OXJAaXAEHUs. DTO MNO3BOMSEeT YyNyyluTb
HanoJSIHeHVWe UWIVMHAPOB ABUraTesns 3a CYeT CKOPOCTHOrO Hanopa BeTpa,
BO3HMKaKLWero npn 601blLON CKOPOCTU ABUXEHUSA aBTOMOOUNS.

MHoraa BOMHOBBIM BMYCKHbIM TpybornpoBoAaM npuaaeTcs KOHMYeckas
dopma (Ha NyTK OT KONNEKTopa K LMAMHAPY NonepeYyHoe ceyeHne BMyCKHOro
TpybonpoBoaa yMeHbllaeTcs), 6bnarogapsa 4emy no Mepe npubamxeHus
BO34YLWHOr0 MNOTOKA K BMYCKHbIM K/janaHaM MNpOUCXOAUT €ero YCKOpeHue.
Takass KOHCTPYKUMS BMYCKHOro TpakTa peanuM3oBaHa, B 4acCTHOCTHU, Yy 4-
umnnHaposoro 16-knanaHHoro asuratens dupmol Opel (Manta 400 2.4E-4V).

Ncxoaa 3 ckasaHHOro Bbllwe, B ABUraTensx rOHOYHbIX aBToOMobwunen, Kak
NpaBuio, OTKa3blBAOTCA OT B3aWMMHOM0 BJIUSIHUA BOJIHOBbIX MpPOLLECCOB,
BO3HMUKAKLWMX NMPU HANOJHEHUN UWMAMHAPOB, U BNYCKHOM MaTpyboK Ka)aoro
LMAWHAPA HacTpauBalT uHAMBUAYANbHO. [lpyn 3TOM 3abOpHMK BMYCKHOrO
TpybonpoBoaa, wuMewWwero HeobxoaAuMMyr AN NONYyYEeHUS  XKenaeMou
XapakTepUCTUKN  MOLWHOCTM  ANMHY, HAYMHAEeTCs B  Hanpas/dloWeM
BO34YLWHbIM NMOTOK KOpobe, pacrosioXXeHHOM CHapy>Xu aBTOMOOUNS, UK Xe B
HacCTONbKO 60/IbLLIOM KOJIIEKTOPE, Pacrnosio)KeHHOM B MOTOPHOM OTCeKe, B
KOTOPOM UMUKINYHOCTb paboTbl UMAMHAPOB He MOXET Bbl3BaTb KosiebaHui
BO34YLIHOro notoka. Takmm obpa3oMm, KOpOTKas A/IMHA BMYCKHbIX BOJIHOBbIX
TpybonNpoBOAOB FOHOYHbLIX ABUraTenen CBMAETENbCTBYET O HaCTpoMKe 3TuX
ABUratenem Ha MaKCUManbHYK MOLWHOCTb. HarnsaHbiMu  nNpuMmepamu
MCMOMb30BaHNUA  NOAOOHLIX  KOHCTPYKTUBHbLIX  pelleHUA B  FOHOYHbIX
aBToMobunax asnsawTca asuratenm Ford Cosworth V8 n onno3nTHbin Ferrari
12, nmerowme pabounit ob6bvem 3 n.

Y asuratenem nerkosbiX aBTOMoObwunen B 3aBMCUMOCTM OT TOrO, CKOJbKO

UMnMHApoB 06beaAnHsIeT OAWMH  BMYCKHOM  KOMNEKTOp, B pe3ynbTaTe



HanoXeHusa konebaHWM rasa BO3HMKAKT pasfiMyHble nepernagbl AaBfEHUS.
MocnenHune, B CBOK o4vepenb, 06yCNOBAMBAKOT CYLLECTBEHHO OT/MYarowmecs
XapakTeEPUCTUKN  KPYTHAWEro MOMeHTa Yy  pas/iMyHblX  KOHCTPYKLMUMU
aAsuratenen. Hanpumep, 3-uManHApOBbIE ABUratesin C 06WMM BMYCKHbIM
KONNEeKTOPOM MMEKT O4YeHb pPaHHUM U  BbICOKMA MaKCUMYM KpyTsLero
MOMEHTa, KOTOpbIX NpW BO3pacTaHWM 4acToTbl BpawleHus KB pe3ko nagaert.
OTO yKasblBaeT Ha TO, 4YTO MNPU HU3KOW 4YacToTe BpaWEHUS HanoJHeHue
UMNMHOPOB O4YeHb Xopowee, Torga Kak Tnpu  BbICOKOW, HaobopoT,
HeyaoBMeTBOpUTENbHOE. 4-UUINHAPOBLIE ABUratenn mMmerT bonee LWNMPOKnNim
AvanasoH 4acTtoTbl BpaweHus KB, B KOTOpOM coxpaHseTcs 6onbuoe
3Ha4yeHue KpyTawero MoMeHTa. MoOMeHT paHO HayuHaeT pacTu, HO AOCTUraeT
CcBOEero MaKCMMyMa 6onbuemn 4acTblo  yXe nocne HEKOTOpPOro
NMPOMEXYTOYHOr0 MNMKa nMpuv  MNOBbIWEHHOM 4yacToTe BpaweHus. 6-
UMNMHAPOBbIE ABUrateniM wWMelT cnabblii  poCT KpyTAWwero MOMEHTa,
BblpasuTeNibHbIA  MakCMMyM KOTOpPOro AOCTUraeTcs J/ub MNpU  BbICOKOM
yactoTe BpaweHua KB. 5-umnuHppoBble aABuratenm MNo XapakKTepucTuke
KpYyTSALWEro MOMeHTa 3aHMMalT MNPOMEXYTOYHOoEe MoJsIoXKeHne mexay 4- n 6-
LMINHAPOBLIMU ABUraTENSIMN.

N3 ckasaHHOroO MOXHO caenatb BbiBOA4, 4UTO wAeanbHbIM  Ans
aBToMObuIbHOro Asuratens 6o 6bl BNycKHOM TpybonpoBog nepeMeHHOWM
ANVIHbI, KOTOPbIA MNO3BOJSISET pas3BMBaTb MNOBbIWEHHYK MOWHOCTb Mpu
BbICOKOM 4acToTe BpaweHuna KB (anuHa TpybonpoBoaa MWHMUManbHas) u
MaKCUMasnbHbIA KPYTALWMA MOMEHT B AMana3OHe HU3KUX U CpeaHWUX 4acToT
BpaweHusa (annHa TpybonpoBona yBennueHHas). T.e. TpebyloTcs BMyCKHblE
Tpyb6onpoBoabl, KOTOpble MMenun 6bl ONTUMANbHYO AMHY Npu Nbon yactoTe
BpaweHna KB asuratens. Toraa aHasorMyHo TPOMOOHY MOXHO 6bi10 6bl
BABUraTb Tpybbl OAHa B Apyryw, C TeM 4Tobbl 6eccTyneH4yaTo WM3MeHSATb
ANVHY BOMIHOBOro TpybonpoBoga OT BMNYCKHOrMO KjanaHa A0 BMYCKHOMO
Konsektopa. B kayectse npuMmepa Ha puc. 3.2 1 puc. 3.3 rnokasaHbl CXeMbl
CUCTEM BMycKa C perynampyemMon AJIMHOM BOJNIHOBbIX TpybornpoBoAdoB AN 6-
LMINHAPOBLIX ABUraTenemn C passiMyHbIM pacnosioXXeHUeM UMANHAPOB.

B npuBeaeHHbIX cxeMax OAMH pe3oHaTop obbeauHsieT rpynny M3 Tpex

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



AnnHa “ nnowaab MOMepeyvyHoro CevyeHusl BMyCKHbIX NaTpybkoB, 6epyLimnx
Hayano M3 pe3oHaTopoB, O6bIYHO MPUHMMAIOTCA TaKMMU XK€, Kak U B
lUTATHOM cuUCTeMe BMycka. [ONa YyMeHbLUeHUS COMPOTUBIIEHUS Ha BMYyCKe

Ha4danbHasa 4YacTb BNYCKHbIX NATpybKOB BbIMNOSIHSAETCA B (popMe pacTpyba.

Puc. 3.2. CxeMma cucreMbl Bnycka OAHOG/I0OMHOro AM3enbHOro
ABUraTtena C BOJIHOBbIM HaaaysoMm: 1 - Ttyp6okomnpeccop; 2 -
XOoNnoAUNIbHUK HaaAyBOYHOro Bo3Aayxa; 3-pecuBep; 4-pe3oHartop; 5 -
TeJsieCKONMMYecKoe KOJIEHO BOJIHOBOro Tpy6bonpoBoga; 6 - 650k

unanHApoB ABUratTens

Puc. 3.3. CxeMa cucTteMbl BNycka ABYX6J/I0MHOro pAu3esibHOro

ABUratena ¢ BOJIHOBbIM HaaaysBoMm: 1 - Typ6okomnpeccop; 2 -



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

UMNMHAPOB; 6 - TeneckonnMueckue KosieHa BOJIHOBbIX Tpy6onpoBoaos

MNnowanb cevyeHUst pe3oHaHCHOro TpybonpoBoaa CTpeEMATCSA 3a4aTb TaKOW,
4yTo6bI MpM AONYCTUMOM ANnuHe TpybonpoBoada (C TOUKM 3peHust rabapuTHbIX
pa3MepoB) OH obecneuymBan npuemnemble TruapaBanyeckne noTepu.
Hanbonee cywecTtBeHHOe BAMUSHME Ha HACTPOWKY BOJIHOBOW CUCTEMbI
oKa3sblBalOT 06beM pe3oHaTopa M AJIMHa pe3oHaHcHoro Tpybonposoaa. lMpwu
3TOM B 3aBMCMMOCTM OT 4acCTOTbl HACTPOMKWN YYBCTBUTENbHOCTb CUCTEMbI Ha
M3MeHeHue AJIMHbl pe30oHaHcHoro Tpybonposoaa B 1,5 - 2,0 pa3a Bbilwe, yeMm
Ha wW3MeHeHMe obbeMa pe3oHaTopa. Mo 3TonM npuymHe uenecoobpasHo
BbIMOIHUTb pe30HaTop B BMAE 4YacTU LUTATHOrO BNYCKHOMO KoJsneKkTopa.

OaoHako B peasibHbIX 3KCM/lyaTaUMOHHbIX YCOBUAX peann3oBaTb Takue
NOCTOSIHHO  perynmpyemMble BMYCKHble CUCTEMbl AN  aBTOMOOWU/bHbIX
ABuratenem [OCTaTOYHO TPYAHO He TOJIbKO C TOYKW 3peHusd 3aTpaTt, HO U
CNOXHOCTU WCMOJSIHUTENbHOrO0 MexaHW3Ma, a TaKXe ero cpoka cnyxbbl.
MoaToMy Ha NpakTukKe peanunsyroTcsa 6onee nNpocTble CUCTEMbI C NEepenyCckoMm
4acTM HAZAYBOYHOMO BO34yXa Ha BXOA4 TYpOuHbI, a Takxke ABYXCTyrneH4aTble
BMYCKHble Tpyb6onpoBoAbl C pasfIM4HON AOJIMHOW WAM COOTBETCTBEHHO C
HeOAMHAKOBbLIMK MonepeyHbIMK cedeHnsaMn. Kakyto m3 aTux ¢gopm BMYCKHOro
Tpybonposoga  BbibpaTb, 3aBUCUT He  TOAbKO  OT  KOHCTPYKUWMU
COOTBETCTBYIOLWLEro Asuratens, HO W OT KOJM4YecTBa ero uuMInHApOB.
KonnyectBo UMAMHAPOB WUrpaeT 34eCb BaXHYK poJfib, TaK KakK OHO
onpeaensieT GopMy BOJIHbI U CUNY NyNbCaLMi BO BMIYCKHOW CUCTEME.

B kauvectBe npuMepa Ha puc. 3.4 nokasaHa CXeMa BOJIHOBOro HaaayBsa,
npu peanu3aunmm KOTOPOW 3Heprus, Heobxoaumass ANs  perynampoBaHus
pacxo4a HaaAyBOYHOrO BO34yxa depe3 TypbuHy, co3gaeTcs B pesynbraTte
nynbcaunMm rasa Ha BMNyCKe W BbIMycke. Mcnonb3oBaHME TaKOW CXeMbl
HagAyBa NoO3BONSET yNy4YlWnUTb NPUEMNCTOCTb aBTOMOOUIBHOIO ABUraTens.

OnvnHa n obbeM pe3oHaTopoB 5 noabupalroTcs C y4yeTOM XapaKTepHbIX

pexuMoB paboTbl AaBuratens. [lpyM BbixoAe [ABUraTeNnss Ha PeXum



HOMWHANIBHOM  MOWMHOCTWM  BO3BpaTHble KnanaHbl 7  aBTOMaTU4eCKu
3aKpbIBAKOTCA.

XOpOoWUN KPYTALWMA MOMEHT MOXHO MONYYUTb, €C/IM BO3HMKAOLWMe npum
3aKpbITUM BMNYCKHbIX K/anaHoOB YyAapHble BOJIHbl MAM Nynbcauum MNOTOKa
NCMoMb30BaTbh AN A03apsaakun Apyrux umnmHapos. Yem 6onblie UMAMHAPOB
(yoapHblx  BOSIH) obbeaunHsieT oAWMH  BMAYCKHOM  KOJUIEKTOp, TeM
He3HauuTenbHee 3@ddeKT Ao03apsaku, TakK KakK nNyabcauum B KOJJIeKTope
B3aMMHO  BblpaBHMBaKTCsa. Hambonee addekTMBHO Takas cucrtema
dYHKUMOHNPYET Yy 3-UMIUHAPOBOIrO ABUratens, Tak Kak 34ecb 04HOBPEMEHHO

C 3aKpbITUEM OAHOIO BMNYCKHOIO KjlaraHa Ha4nMHAa€ET OTKPbIBATbCA ,ﬂperVI.
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Puc. 3.4. Cxema cucrembl BNycCKka C BOJIHOBbIM HaaAayBOM M
nepenyckoM HaaayBo4yHOro Bo3ayxa: 1 - Typ6okomMmnpeccop; 2 -
XO/NI0AU/IbHUK HaAAYBOYHONO BO3AyXa; 3-3)XKeKTop; 4-pecuBep; 5-

pe3oHaTop; 6 - 6,710k ULMIMHAPOB ABUraTtens; 7 - BO3BpaTHbIN KJ1anaH
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Puc. 3.5. CxeMa KoJ/JIleKTopa C nNepeK/ilo4aeMom [/IMHOMN

Tpy6onpoBogoB AansA V-o6pasHoro paBuratensi: 1 - BNyCKHOM
KOMNIEKTOP; 2 - 3ac/ioHKa TMepeK/IloYEeHUs [AJIMHbI BMYCKHbIX
Tpy6onpoBogoB; I - kopotkmu Tpyb6bonposoa; II - p[AWUHHDbBIA
Tpy6onposona

Tak Kak XapaKTepucTumka, a TakKXe MaKCMMasibHOe 3HauyeHue KpyTsawero
MOMeHTa 3aBUCAT B NepBYyl oyepenb OT KosiebaTesbHbIX MNPOLECCOB BO
BMYCKHOM TpybonpoBoae, TO onpeaesneHne ero pa3mMepoB WU  0CO6eHHOo
apdekTMBHON AnAMHbLI  nNpunobpetaeT 6osbwoe 3HadeHue. B kadecTse
3dDEKTUBHON ANMHBI, KOTOpas OKa3biBaeT BUSAHME Ha KonebaHmsa noToka
BO34yXa, CUYMUTaeTCs pa3Mep BMYCKHOro TpybonposBoga OT BO34YLUHOMO
KONnekTopa A0 K/janaHa B TronoBKe UMAMHAPOB. [lMaMeTp BMYCKHOMO
TpybonpoBoga Ha NyTM K BMNYCKHbIM KfanaHaM [O/HKEH MNOCTOSHHO
yMeHbwaTbca  (KOHuMyeckas  ¢opma  TpybornpoBoga), 4TO  npuaaet
BO34YLIHOMY MOTOKY YyCKOpeHue. [nrMHa n nonepeyHoe cevyeHue BrYCKHOro
TpybonpoBoaa 3aBUCAT, BO-NepBbIX, OT 06beMa OTAeNbHOro umuanHapa, u, Bo-
BTOPbIX, OT XenaeMon XapakKTePUCTUKN MOLWLHOCTU. HenpenoXHbiM nNpu 3TOM
ABNSETCA cnepywlee: 4yeM MeHbwe ob6beM UMAMHAPA, TEM MeHblwe obbem
BNyckHoOro Tpyb6onpoBoaa, a cnefoBaTenbHO, €ro AfiMHa M nonepedHoe
ceyeHue.

CoBpeMeHHble  BMYCKHble  CUCTEMbl  4acCTO  ABJIAKOTCA  C/IOXKHbIMU,
AOPOroCTOSAWMMN KOHCTPYKUMAMU. BnyckHble TpybonpoBoabl asuratens V6

dupmbl Audi MMewT NEepektoyYaeMyro C MOMOLWLbO 3aC/IOHOK AJINHY WU



HeoAMHaKoBble nonepeyHble cedeHns [2]. CxeMa TakKoro BRYCKHOro
KOJIJIEKTOpa NokasaHa Ha puc. 3.5.

Bo3ayx nocne Bo3aywHOro @unbTpa MNOCTynaeT B LUEeHTpasbHYK 4acTb
BMYCKHOro Kosinektopa. [lpyv nofnoXeHUn 3acnoHOK 2, 0603Ha4YeHHOM
NYHKTUPHOMU JNMHWEN, L[ENCTBYIOT AJIMHHbIE BMNYCKHble Tpyb6onposoabl II
MPOTSAXXEHHOCTbID OKoJSIo 780 MM M nonepeyHbiIM ceyeHmeMm npumepHo 800
MM2, KOTOpble obecrneuymBaeT BbICOKWUIA KPYTALLMIA MOMEHT B 30HE HU3KOMU
yacToTbl BpaweHuns KB. Mpu yactote 4000 1/MUH 3aCNIOHKK 2 NepeKkpbiBatoT
ceyeHue ANNHHbIX TpybonpoBoaoB (Ha cxeMe COOTBETCTBYHOLLEE MOJSIOXEHUNE
3aC/IOHKN MOKa3aHO OCHOBHOW snHMen). Tenepb KopoTkuih Tpybonposopn I
(anvHa okono 380 MM M nonepeyHoe cedyeHue npumepHo 1200 MMZ)
NO3BOMISIeT CO34aTb BbICOKYID MaKCUMMasibHYI MOWMHOCTb. Ba)kHbIM sBnseTcs
TO, 3aC/IOHKa pacnofaraeTcs B MecTe, rae obe KpuBble BO3AYLWHbIX MOTOKOB
nepecekarTcsi. B npoTuMBHOM criydyae npu nepekaoyvyeHmn TpybonpoBoaoB
BO3HMKAET pa3pblB NOTOKA, YTO MpU ABMXKEHUM aBTOMOOUASA owyLlaeTcsa Kak
TONTYOK. AHANOrM4yHbLIMWU MepekstvYaeMbiIMn  BMNYCKHbIMKM  Tpybonposoaamu
ocHawawTca n V-obpasHble 6-umnuHaposBble 6eH3MHOBbIE ABUratenu,
yCTaHaBMBaeMble Ha HEKOTOpble aBToMobunun knacca E ¢dmpmbl Mercedes.

Bonee npoctoe No KOHCTPYKUMKU, HO AOCTATOYHO 3(PdEeKTUBHOE pelleHune
MCMOMb3yeTC Ha HEKOTOpbIX PpsaHbIX 6-UMAMHAPOBLIX ABUratensax. Bo
BNYCKHOM KOJIJIEKTOpE 3TUX ABUratenen ycTaHoBAeHa pasjenuTtenbHas
3acC/IOHKa, KOTopas Npu HM3KOM YacTtoTe BpaweHuna KB 3akpbiBaeTca n aenut
KonnektTop Ha 2 4actu. [lpn 3TOM Kaxpas 4acTb BMNYCKHOMW CUCTEMbl 6-
LMINHAPOBOro Asuratens obcnyxueaeT Bcero 3 uunmHapa, B pesysbTaTte
yero BO3HMKAET BOJHOBOM 3(ddeKkT, MMewwnn Mecto B 3-UMINHAPOBOM
aAsuratene. Takum o6pa3oMm, 6narogaps BO3HMKAKOLWEMY pPe30HAHCHOMY
HaaayBy, nMpW  3aKpbITOM pasgenuTesibHOM  3ac/ioHKe obecnednBaeTcs
yBenmMyeHne KpyTawero MoMeHTa. [lpuMepHas cxemMa TakoW CUCTEMBbI

nokasaHa Ha puc. 3.6.



Puc. 3.6. Cxema cucteMbl BNycCKa cpa3fensieMbiM BMNYCKHbIM
KOJIIEKTOpPOM: 1 - BO3Ayx03ab60pHuMK; 2 -BO3AyWHbIA dunbrp; 3 -
paspgenutenbHas 3ac/ioHKa; 4 - BMNYCKHOM KoJuiektop; 5 - 6n0k

UMAMHAPOB ABUrartens; 6 - BbiNyCKHbI€ KOJIJIEKTOPbI

YnpaBneHve pasgenutesibHOW 3ac/IOHKOWM MOXeT OCYLWeCTBAATbLCA Kak
3/IeKTPOMarHMTHbLIM K/farnaHoM no curHany 6soka ynpasBneHus (aBuratenu
Omega 3000 n Senator ¢pupmbl Opel, auratenn astomobunen 280E n 320E
dupMbl Mercedes), Tak U UCNOAHUTENbHLIM MeXaHM3MoOM, cpabaTbiBaloWmnM B
3aBMCMMOCTU OT pas3pexeHuns BO BMYCKHOM Konnektope (asuratens M5
dbunpmbl BMW).

MpakTMyeckn Yy BCEX Ha3BaHHbIX ABUratesien HadyuHas C  4acToThbl
BpaweHusa npuMmepHo 4000 1/MuUH pasgenunTtenbHas 3ac/ioHKa OTKPbIBAeTCs, U
B pe3ysibTaTe 3Toro popMa BOJSIH U3MEHSETCSA TaK, YTO AOCTUraeTcs BblCOKas
MOLLHOCTb. B 3aBMCUMMOCTU OT KOHCTPYKLUMU N HACTPOMKKU BMNYCKHOM CUCTEMbI
MOXHO MONyYuTb AajbHenwee yBenuvYeHne MOLWHOCTU, eC/n MNpU O4YeHb
BbICOKOM 4acToTe BpalleHus, HauuMHas c¢ 6000 1/MWH, 3aC/OHKY CHOBa
3aKkpbITb. MNogobHas cucrtema oamMHakoBo 3 deKTUBHaA Ha ABUraTensx Kak c

ABYMA, TaK N YETbIPbMA KJlalnaHaMW Ha UUWJTNMHADP.



4. NOBbIWWLEHWUE MOLWHOCTUN ABUTATENSA

BbisiBUTb pe3epBbl (OPCUMPOBaAHUS ABUraTesisl MOXHO C MNPUBIEYEHUEM

dopMynbl ans pacyeta apPeKTUBHON MOLWHOCTKU, KBT:
P, =p,V. n/(307),
roe p,. - cpeaHee sddekTnBHoe aasneHue, MMa; V, - pabouun obbem

umnuHapa, AM3; i - KOJWMYeCTBO UWIMHAPOB ABUraTtens; n - 4acroTa
BpaweHna KB, 1/MWH; 7 - TaKTHOCTb ABuraTtens (4na 2-TakTHbIX ABUraTtenemn
T = 2, a Ansa 4-TakTHbIX 7 =4).

NMpUHMMass BO BHMMaHMEe TO O0OO6CTOATENbLCTBO, YTO COBpPEMEHHbIE
aBTOMOOW/IbHbIE  ABUraTenin  SBASAKTCA  BbICOKOOHGOPOTHbLIMMU, MO>HO
yTBepXAaTb, YTO AasbHelnwee hopcMpoBaHME UX MyTEM MOBbIWEHUSA YaCTOThl
BpaweHna KB 4qBndetca Mano nepcrnekTuBHbIM. OCHOBaHUW AN TaKoro
BblBOJ@ HeCKosbko. Bo-nepBblX, npu BO3pacTaHMM n  HensbexHo
NOBbLILLAKTCA NOTEPU HA TPEHME B MOALIMMHUKAX N B COMPSXKEHUN MOPLUHEN C
UMIVHOPOBbLIMM  BTYJIKAMW, pacTyT MoOTepu Ha OCYLWeCTB/IeHME HAaCOCHbIX

XO0[0B U T.N., YTO BeAET K YMeHbLUeHN0 MexaHnyeckoro K4 », U CHUXEHUo

3KOHOMUYHOCTU ABuratensi. Bo-BTOpbIX, 3TO BeAeT K YMEeHbLIEHUD pecypca
aAsuratens. Mo3ToMy AaHHbIM CNocob opCcMpoOBaHUA HaxXoAUT MPUMEHEHUE
NMWb Ha ABUraTensx CrnopTUMBHbLIX aBTOMOOWNnen, npeaHasHaYeHHbIX A8
YCTaHOB/IEHNS PEKOPAOB CKOPOCTM U HE NPETEHAYWMX Ha A0ITOBEYHOCTb.
N3 npuBeneHHON pOpMy/ibl BUAHO, YTO MOBbLICUTb MOLLHOCTb MOXHO TakXe
KakKk 3a cuyeT yBenumyeHusa pabodero obvema uuanHApa nNyTeM WU3MeHeHUus
AnaMeTpa W xoda nMOPWHS, TakK UM 3a CYeT YBeIMYEeHUs KOon4vecTBa
UMAMHAPOB. YBeNMYeHne KonmyectBa UMNMHAPOB HensbexHO CBSA3aHO C
poOCTOM rabapuTHbIX pa3MepoB ABuUratens, YTo He Bceraa NpuUeMNeMo m3-3a
OFpaHNYEHHOro NpoCTpaHCTBaA MOTOPHOro OTCeKa aBTOMOOUNA. YBenumyeHue
X04a MOPLUHS MOXeT ObITb OCYLLEeCTB/IEHO KaK NyTeM 3aMeHbl KB Ha HOBbIN,
TakK U NyTeM 3KCUEeHTPUYHHOro obTtaumBaHusl, HanpmMep, WaTyHHbIX LWeeK Ha
YMEHbLUEHHbIN  AnaMeTp. HemanoBaXHbIM 34ecb 4BAsSeTCa U TO
obcToATENBCTBO, 4YTO 3aMeHa KB Ha HOBbIM, C YyBE/JAMYEHHbIM paanycoM
BpalleHUs KpuBOLLUMMA, COMPOBOXAAETCA HEKOTOPbIM YBEIMYEHMEM MacChl

ABUTraTen4.



Mockonbky V,=7D?S/4, TO OYEBMAHO, UTO YBEJMYEHME AMaAMeTpa

umnmHapa D okasbiBaeT Ha MNOBbIWEHME MOLLHOCTM bonbllee BAUSIHUE, YeM
Takoe Xe yBenuyeHue xoaa nopwHsa S. EcnnM npuHATb BO BHUMaHME, 4TO
MHOIrMe aBTOMOOWNbHbLIE ABUraTeIn WUMEKT pe3epB ANS  YBeNn4yeHus
AvameTpa nopwHs 6e3 u3MeHeHus BHewHux rabaputoB 6510Ka LWMAWMHAPOB,
T.€. 3@ CYEeT pacCTOYKM UMAMHAPOBLIX BTY/I0K MNo4 MNOPLUHU YBEJUYEHHOro
AnaMmeTpa, TO 3TOT NyTb ANS THOHUHra Asuratens BbIFNSAUT AOCTATOYHO
NnpuBAEKaTENbHbIM.

HakoHeu, NOBbLICUTb MOLLHOCTb ABUratenss MOXHO 3a CYeT YBeSMYeHus
cpeaHero 3ddeKkTUBHOro aasneHums. Hambonee paOencTtBeHHbIM Cnocobom

yBe€MM4eHnda p,. ABNAETCA HaandyB. Mpn HagaoyeBe yny4dwaeTcs HanoJIHEHUE

LMINHAPOB CBEXWUM 3apsiioM, UYTO MO3BONAET CKUraTb B UMANHAPAX 6onbluee
KOJIMYECTBO TOM/IMBA M MOJIy4YaTb 3@ CYET 3Toro 60s5iee BbICOKYI arperaTtHyto

MOLLUHOCTb ABUIraTeEnNA.

4.1. YBennyeHmne paboyero obrema gBuraresis

PaccMOTpMM HeKkoTopble pe3ynbTaTbl YyBenandeHuss pabodyero obbeMma
ABuratens,, ycraHaeB/iMBaeMoro Ha Haubosee nonynsipHble  MoAenu
aBToMobunen BA3.

YBenunyeHne xoga nopwHsa ¢ 71 MM go 74,8 MM nyteM 3ameHbl KB Ha
HOBbIM, C MPOTMBOBECAMM Ha BCeX uwekax, un popaboTka KAMHOBUAHOMN
Kamepbl cropaHusa asuratens BA3-21083 no3BonsT yBENINUUTb ero pabouni
o6bbem c 1500 cm3 po 1600 cm3. 3aMeTUM, YTO HanMume MpPOTUBOBECOB Ha
Bcex wekax KB no3sonseTr pasrpy3nTb KOpeHHble NOAWMUMHUKN ABUraTens oT
AENCTBUSA LEHTPOBEXHbIX CUN MHEepUMU HeypaBHOBELUEHHbIX BpallarowmnXxcs
MacC M TeM CcaMbiM YBEIUYUTb WX CPOK CayXbbl. YTOObI COXpaHUTL
HEU3MEHHOMW CTerneHb CXaTud, WMEKLWMUNCA KOMMAEKT MNOPLHEN WUNMU
AopabaTbiBaeTCs WM 3aMeHsieTCd Ha HoBbii. OAHOBPEMEHHO HEeCKOJ1bKO
yBennymBaeTcsa o06beM Kamepbl CropaHuss B rosioBke uunmHapos. [pu
AopaboTke pgHuWwe nopwHen obTaumBaeTcs, B pe3ynbTaTe 4ero BbICOTA

rOJIOBKM MOPLUHSA YyMeHblwaeTcs Ha 1,5 MM. YTonaHume nopliHen npum



NONOXeHun ux B BMT oTHoCuMTenbHO Topua 610Ka UMAMHAPOB HE AOSIKHO
npesbiwaTtb 0,1 MM.

Mpu yBenunyeHun yactoTbl BpaweHma KB c¢ 5550 1/mmH po 5800 1/MuH
MOLLHOCTb ABuratensa so3pacrtaet ¢ 52,3 kBT (71 n.c.) ao 62,6 kBT (85 n.c.).
MakcuManbHbIn KPYTALWKMA MOMEHT ABUratenss B Auana3oHe CcpeaHux u
HU3KMX 4acToT BpaweHns KB yBenuumsaetca Ha 10%. B pesynbTaTte
BbIMOSIHEHHOrO THOHWHIA KO3 PUUMEHT NPUCNOCcobNSIeMOCTU YMEHbLUAETCs C
3HayeHnda k =1,18 go k =1,15. MNony4deHHblIe pe3ynbTaTbl 4OCTUraOTCA Mpu
COOTBETCTBYIOLLEN HACTPOMKE N peryinpoBKe CUCTEM MUTAHUA N 3aXKUraHUS
aAsuratens. Y asuratenst ¢ CUCTEMOW BMNPbICKMBAHUSA MPOU3BOAUTCHA, KpoMe
TOro, 3aMeHa nporpamMmbl ynpasieHUs.

Ona npuaanuna asuratento BA3-21083 "cnopTmBHOro xapaktepa", npwu
KOTOPOM COXPaHSAKTCA Ha3BaHHble Bble npeuMywectsa B AManasoHe
cCpeaHuX U HU3KMX 4YacToT BpaweHuna KB, a MowHoCTb nosbiwaeTtca Ao 69,9
kBT (95 n.c.) npu 6200 1/MWUH C coxpaHeHueMm "3nacTUYHOCTU" BO BCEM
AvanasoHe Harpysok - HacTpouka "cnopT", B [AONOJHEHWE K YyXe
nepevyncrieHHbIM MeEpPONPUATUSAM MPOU3BOAATCA cneayowme paboThbl:

e MMewwmecs NOPLUHN 3aMEeHSIIOTCS Ha "CropTUBHbLIE", N3rOTOBJIEHHbIE
MEeTOAOM KOBKW, C 3KCLEHTPUYHbIM pACnOSIOXXEHMEM OTBEPCTUS MNOA
MnopLIHEBON naneu;

e CTaHAapTHbIM pacnpefenuTesbHblil  Basl 3aMEHSIeTCa Ha HOBbIN,
obecneuunBatowmm xoa knanaHos 10,26 mmM;

e KJlaMaHbl perynmpyroTca Ha HoBYK 6a3y pacnpenenuTtenbHOro Bana;
ans TOHKOM HACTPOMKKN das rasopacnpeneneHus Ha
pacnpenenuTesnbHbll Ban YCTaHaB/IMBAETCS pa3pe3Has LecTepHs,
3ybyaTtbin BeHel KOTOpPOM MOXHO nepeMelaTb OTHOCUTENbHO
CTYynuubl;

e BIYCKHble N BbIMNYCKHblE KaHasbl FOJIOBKN LUINHAPOB CNPAMAAKOTCA
N YBEIMUMBAKOTCA B CEYeHMU, nocsae 4yero rnoABeprarTcH
NONIMPOBAHMIO;

e KOHTYpbl (naHueB BMNYCKHbIX W BbINYCKHbIX KaHanOB B [r0JIOBKE

UMNmMHApPoOB M obomnx kKonnektopos obpabaTbiBatoTca No wWabnony,



nocne 4ero WX LUEHTpUpOBaHME TMpPOU3BOAUTCA MOCPeACTBOM
WTUPTOB;

e [ONA  yAydlweHusa TensooTBoda OT  K/AnMaHOB  UX  YYTryHHble
HanpasnswLWmMe B rosloBKe UMAMHAPOB 3aMeHSTCA Ha 6pOH30BbIE;

e .18 YMEHbLUEeHUsT COMNpOTMB/IEHUS Ha BMYyCKe-BbiNyCKe paanyc
nepexoga OT CTEPXHS K/flanaHa K ero rosioBKe yMeHbLluaeTcs.

TioHnHr asuratens BA3-21083 B yka3aHHOM obbeMe ewe He Mo3BonseT
pPacKpbITb MOMHOCTLIO €ro MMerwminca noteHuyman. MNpu HanMuMmM CUCTEMBI
BMPbICKNBAHNA MOLWHOCTb ABUratens MoxeT 6biTb goseaeHa o 81 kBT (110
n.c.) - Hactpouka "cynep". CnpaBeanmMBoCTM paau cneayet OTMETUTb, 4YTO
Npu 3TOM He yaaeTcs COXpaHUTb "3M1acTUYHOCTL" paboTbl ABUraTesd BO BCEM
AManasoHe Harpysok - A0 4acTtoTbl BpauweHusa 2500 1/MuH HabnwoparoTcs
"npoBanbl". OpHakKo, TakKoM ABUraTenb MOXeT [OCTaBUTb HacTosiuee
yAOBONbCTBUE NO6UTENAM CNOPTUBHOW €34bl.

Ona nonyyeHuMs yKasaHHOM MOLWMHOCTU THIOHUHI ABUratens BKJO4YaeT
cneayouwme AOMOSIHUTENbHbIE MEPONPUATUS

e YCTaAHOBKA BMYCKHOro Kossiektopa o6bemom 3 n;
e CTaHAApPTHbIM pacnpeaenuTenbHbii Ban 3aMeHsleTCd Ha HOBbIN,
obecneumBawoWm xoa knanaHos 11,2 MmM.

Mpu BbINOAHEHUM BCEX BWMAOB Ha3BaHHbIX Bbille MeponpuUaATUN yaaeTcs
yCTpaHuUTb psaa  HeAOCTATKOB, 3al/IOKEHHbIX B ABUrateslb Ha Craguu
NPOM3BOACTBA, W MPU COXPaAaHEHUM ero pecypca W pPeMOHTOMNPUIroAHOCTU
CYWEeCTBEHHO YBEeNMYUTb MOLWHOCTb 3@ CYeT BHECEHUS KOHCTPYKTUBHbIX

U3MeHeHUNn, pa3paboTaHHbIX AN ABUraTenen CNnopTUBHbIX aBToMobunen.

4.2. [lIpnMmeHeHMe HaaayBa

MowHOCTb  ABurartens C HaAayBOM B 3HAUMTEsNIbHOM Mepe
nponopuuoHasibHa AaB/ieHUI0 Haaaysa. DTO MO3BOJSIIET OPUEHTUPOBOYHO
OLUEHUTb 3Ha4yeHMe MOLLHOCTW, nosyvYaemMoe npwu Haaayse ABuratens, no
dopmyne:

Pu =P (P! Po),



rae P, - MOWHOCTb ABUraTens C HaaayBoMm; P, - MOWHOCTb ABuratensa 6es
Hagayea; p, - AabconoTHoe p[asneHuWe Haadyea; p, - arMocdepHoe

AaBneHue.

NMpnMeHeHMe HapAayBa BrieyeT 3a cobon yBenmyeHue n Tens0BOM HarpyskKu
Ha aetanu asuratens. PeweHue aton npobnembl MOXeT 6biTb AOCTUMHYTO,
HanpuMmep, NyTEM OXNaXAEHUSs MOpPLWHEN Mac/oOM 4epe3 crneunanbHble
dOpPCYHKN CO CTOPOHblI KapTepa, a TakKXe YCTaHOBKOM >XapOCTOMKUX
KnanaHoB. CucTeMa oxfaxaeHus Takxe Ao/KHa 6biTb paccyMTaHa Ha OTBOA
6onbliero Konu4yecTtea TenO0Tbl. DTO AOCTMraeTcss YCTAaHOBKOM paauaTopa
bonbwero pasMepa, a Yy ABuratenem C BO3AYLWHbIM OX1aXAeHueMm -
yBeMYEHNEM  KOAM4YecTBa  oOxjNaxaawuwero uunmHapbl  Bo3gyxa. B
3aBUCMMOCTM OT YypOBHS (pOpCMpOBaHUA ABUratenss MoXeT noTtpebosaTbCs u
3 peKkTUBHOE OXNaxaeHne CMa3oyHOro macna.

Cnepyetr wuMeTb B BuMAy, 4YTO TnMpuU OTCYTCTBUM HaaayBa MOLWHOCTb
HagayBaemoro 6eH3MHOBOro ABuraTens, KakKk npaBuNO, HWUXE, 4YeM Yy
Asuratens 6e3 HagayBa, KOTOPbIM He npeaHa3sHavaeTcsa ANns Hapaysa.
OcHoBHass nNpuynMHa 3aecb B TOM, 4YTO Yy JABuratens C HagayBoM AaANns
npeaoTBpalleHns AEeTOHAUMOHHOIO CropaHuMsi reoMeTpUYecKylo CTeneHb
CXXaTns HECKOJIbKO YMEHbLUAIOT.

Bonpoc o0 npaBunbHOM BblbOpe CTeneHn oXatusa Ana aABuratens c
HagAyBOM MMeeT O4YeHb BaXXHOe 3HaudeHue, o0cobeHHO Ans 6eH3MHOBbIX
aAsuratenen. B 3Ton cBA3M  HeobXoAMMO pasnunyaTb CTeneHb CXaTus

FEOMETPUYECKYID & U CTEMNEHb CKaTUs 3PPEKTUBHYIO &, .

Ons nosicHeHMs 34ecb cneayeT BCMNOMHUTL opMyny AN onpeaeseHus
reoMeTpuYecKomn CTeneHun cxaTus, Kotopasi UMeeT Bua

e=(V, +V,)IV,,

roe V, - pabounin obveMm umnuHapa; V., - obbeM kamepbl cropaHusa. T.e.

reoMeTpuyeckasl cteneHb CxatTumsa (Aanee - CTeneHb CXaTusl) npeacrasnseTr
cobon oTHoweHmne nonHoro obveMa Hag nopwHeMm (Mpu MOSIOXKEHUU MOPLUHS
B HMT) Kk 06beMy Haa nNopLIHEM NpKU NOA0XeHun ero B BMT.

B coBpeMeHHbIX aBTOMOOW/bHbIX ABUraTensx CTPeEMSATCS UMETb 3HadeHue

CTEeNeEHn CXKaTnd MakKCMMaJibHO BO3MOXHbIM, TaK KaK Mpu 3TOM AOCTUIakoTCAd



Hanbonee BbICOKNE 3HAYEHUSA MOLWHOCTM M KPYTALWEro MOMEHTA, a yAesSbHbll
addekTnBHLIN pacxon Tornnmea byaet mMeHble. N BCe xe BepxHee 3HauyeHune
& He MOXeT 6bITb 6e3rpaHNYHO BbICOKUM.

B 6€eH3MHOBbIX ABUraTtensx 3HayeHue & OrpaHW4YMBalOT M3  YCI0BUS
HEeAonyCTUMOCTH BO3HWUKHOBEHUSA AETOHALMOHHOIo cropaHus.
YOOBNETBOPSAOWY  3TOMY  YC/IOBMIO  FpaHMUy  HasbiBalOT  rpaHuUen
AeToHauun. NpaHMua AeToHauMM 3aBUCUT HE TOJSIbKO OT 3HAYEHUS &, HO U OT
APYrnUX KOHCTPYKTMBHbIX NapaMeTpoB asuratens (Hanpumep, oT ¢OpMbl
KaMepbl CrOpPaHns, KOIMYECTBa CBEYEN 3aXKMIaHMS Ha OAWH LUUAMHAP U T.M.),
a TaKXe KayecTBa UCMONb3yEMOro TOMNaMBa.

B Aaum3enbHbiX ABUratensx B CBSA3M  C  0OCOBEHHOCTAMM  mpouecca
cMmeceobpa3oBaHua (B UMAMHAPE CXMMAETCS YUCTbIM BO3AYX, @ HE roToBas K
CropaHumto cMmecb) npobnema BO3HUKHOBEHUS AETOHALMOHHOINO CropaHus
OTCYTCTBYET. 3a4ecb Heobxoammo msberatb MOHUXKEHHbIX 3HAYEHUN CTEeNeHU
cKaTus, ¢ TeM 4ytobbl M Npu HebnaronpuaTHbLIX ycnoBusix (Hanpumep, Npwu
O4YeHb HM3KOM TeMmnepaType OoKpyxawuwen cpeabl) obecneunTb HagexHoe
caMoBOCM/laMeHeHne cMecn B uunuHape. o3TOMy ferkoBbie aBTOMOOGWMIM
OCHaLATCA AU3eSIbHbIMW ABUraTensdaMn CO CTeneHbl cxXatusa ot 19 go 23.
Mpu >ToM 60/nee BbICOKME 3HAYEHUS & HA3HaA4alTCs B ABuUratensax c
npeakaMepHbIM U BUXPEKAMeEPHbIM cMeceobpa3oBaHMeEM, rae MNOBEPXHOCTb
Kamepbl CropaHus yBenumyeHHas. bonbliuve 3HayeHus e ABNSATCS OCHOBHOM
NPUYMHOM BbICOKOM 3KOHOMWYHOCTU AU3ENbHbIX ABUratenen. [danbHenwee
yBefinyeHne & He AaeT CYLWeCTBEHHOro BbIMrpbilla B 3KOHOMUYHOCTU, HO
TpebyeT 6o0nee XEeCTKOM KOHCTPYKUMM OCHOBHbLIX AeTanen apuratens, a
cnepoBaTenbHO, YBENIMYEHNS €ro METaIZIOEMKOCTUN, YTO A/ aBTOMOOUAbLHOIo
ABUraTens KpamHe HexenaTenbHo.

CTeneHb ©XaTus aBTOMOOWUbHbIX AM3eNbHbLIX ABUraTenenm C HaaayBOM
OCTaBNAT NpakKTMYECKM TaKOW Xe, KakK U B aABuratensax 6e3 Hagaysa. Npwu
BO3HUKHOBEHUWN 3HAUYUTENLHOM TEMJIOBOM HArpy3kum Ha MoplwHM npobnema
pelaeTcs, HanpuMmep, NyTEM OMNPbICKMBAHUS AHWULWA MOPLIHEN MOTOPHbLIM
Mac/IOM yepe3 cneumnanbHble POPCYHKN CO CTOPOHbI KapTepa.

CteneHb ckatusa 6eH3MHOBLIX ABUratenen 6e3 HagayBa npu UCNob3yemMoMm

B UeHTpanbHOW EBpone TonnuBe coctaBnser or 7 Ao 11. [ANnsa HUXHEN



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

B 6eH3MHOBbIX ABUraTensx 3a cyeT HAaCTPOWMKKM CUCTEM BMNyCKa W BbiMycKa
Aaxke npu OTCYTCTBMM HajAyBa AaBfieHME KOHLA CKaTUs B LWINMHAPE MOXeT
npesbiWaTb AasBreHne, obecnedymBaemMoe TOJMIbKO 3a CYET reoMeTpuyecKkomn
cTeneHn cxatud. A B Cllydae NpuMeHeHUs HaaayBa YPOBEHb AABJEHUSA, Npwu
KOTOPOM ocyuiecTensieTcsas pabounmii UMK, CTAHOBUTCH BbllWwe, NO3TOMY, €Cnu
He NPUHATL cneumanbHbIX Mep, Nerko MoXeT OblTb AOCTUrHyTa W Jaxe
npesBbllWeHa rpaHnua AeToHauuu.

Mexay reoMeTpuyeckom n a(ppeKTUBHOM CTeneHbto cxaTums,
AENCTBUTENBbHO MMEWENCS B ABUraTene, 4acTo BO3HMKaeT 3HauduTesibHas
pasHuua. Onpegenntb  3HadyeHume  3PEPeKTUBHOM  CTeneHn  coxkKaTus

NpUBANXKEHHO MOXHO No dopmyne

)l/k

& =&(Pal Py

roe k - nokasatenb agmabaTtbl (YMCNeHHOe 3HayeHume paBHo 1,41).
dopMmyna pfaeT yaoBMeTBOpUTENbHble pe3ynbTaTbl NpU  AOMNYLWEHWUU, 4TO
TeMnepaTypa B KOHLe npouecca ©xaTus y ABuraTtens C HagaysBoM u 6e3
HaaayBa oAnHakoBas. OueBMAHO, UTO ANns obecnevyeHus 6e34eTOHAaULMOHHOIO
CropaHus npu YyBeJSIMYEeHUU HajAyBa TreoMeTpuUecKyr CTeneHb OXaTus
HeobxoanMMoO yMeHblwaTb. Hanpumep, ecnu asuratenb 6e3 HagayBa uMmeeTt

cTteneHb cxatmsa 10, To B c/iyyae HapAyBa ero npw gasneHun p, = 1,3 6ap

cnefyeT reoMeTpuyeckyto CTeneHb CXaTus YMeHblWwWuTb Ao 8,3, a B c/lydae
HagayBa nNpu gasneHun p,, = 1,8 6ap - 4O OTHOCUTENBHO HU3KOrO 3HAYEHUSN
6,6.

BakHbIM (hakTOpOM, MO3BOJISIOWMM MOBbLICUTL CTEMNEHb CXaTus 6e3 pucka
BO3HMKHOBEHMS  [AETOHALUMOHHOIO  CropaHusl, SBNASIETCS  OXJlaXAeHue
HagQyBOYHOrO BoO3Ayxa. Hanpumep, ecnu aBuratenb C HaaayBoM U 6e3
XON0ANNbHMKA HAAAYBOYHOIro BO34yXa YXXe Mpu CTeneHn cxatus 8 paboTtaer
6/M3KO K rpaHule AeToHauMu, TO Npu OCHalleHUM ero 3dDdeKTUBHBIM

XonoaAnnbHUKOM CTEMNEHb CXKAaTUA yAAa€ETCHAd NOBbICUTb A0 0.
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4.2.1. OcobeHHOCTM TIOHMHIa NoCpeacTBOM HaaAyBa

PaznuyatoT 2 BMAa TIOHWMHra Asuratens nocpeacTtBoM Hagaysa. [lepBbin,
CpaBHUTENbHO MNPOCTON BWA, 3aKIK4YaeTCcsd B YBE/AMYEHMM MOLLHOCTHU
MMeloLerocsa asuratens ¢ HagaysoM. Btopon, 6onee CnoXHbl BUA4, COCTOUT
B HagayBe ABuUraTtensl, NpoeKTUpOoBaBLUErocs nepBoHayasbHO Ans paboTbl
6e3 Hapaysa.

B nepBoM cnyyae MOXHO MOBbICUTb MOWHOCTb OTHOCUTENIbHO MpPOCTO 3a
CYeT yBenuuyeHuns pasneHns Hagayea. Mcnonb3yemble AN 3TOro0 Npuembl
byayT paccMoTpeHbl Hwxke. OnpepensowmM KpuUTepueM 34ecb SABASETCS
NPUPOCT MOLLHOCTM aABuratensa npumepHo Ha 10 % npwu yBennyeHun Hagayea
Ha 0,1 6ap. Ho noaxoauTb K 3TOMY crieayeT, KOHEYHO, AO0CTaTOYHO
OCTOpPOXHO. be3 npoBeaeHUss AOMNOAHUTENbHbLIX MEPONPUATUA  HEMb3S
pekoMeHAoBaTb MOBbIWEHWE AaBNeHWs HapayBa asuratens 6onee, yem Ha
0,1 6ap. 3To cBsI3aHO C BO3MOXHOCTbD BO3HWKHOBEHWS AeTOHauum W
neperpys3ok geTtanen KpUBOLWMUMHO-WATYHHOro MexaHnsma. OgHako gaBneHue
HagAyBa MOXHO yBenuuuTb, Hanpumep, U Ha 0,2 6ap, ecnn AOMONHUTENbHO
YCT@HOBUTb XONOAWIbHUK HaAyBOYHOMo BO34yXa WM 3aMEHUTb YyXe
UMELWMNCS  XONOAWABHWUK  Ha  XONoAWNbHUK  6onblero  pasmepa,
COOTBETCTBEHHO yBennuunse ero NPONYCKHYO CNoCcobHOCTb. Mpw
opcmMpoBaHUM ABUraTens 3a CYET HaAAyBa BO3pacTaeT TenjoBas Harpyska
Ha AeTann UMAMHAPO-MOPLUHEBOW TrpPyMnnbl U MexXaHuMyeckass Harpyska Ha
TpaHcMuccmio.  [loaToMy, ecnu  He npeanpuHATb  Mepbl no  6onee
3(PDEKTUBHOMY  OXNAXAEHUO  HAAAYBOYHOrO  BO34yXa WU YCUIEHUIO
TPaHCMUCCUU, TO Aaxe AOCTAaTOYHO MOLLHble ABUraTenm MOXHO dopcnpoBaTtb
VWb  He3HauumTenbHo. He pekoMmeHayeTCcs  3KCayaTMpoBaTb  Takue
ABUraTenun agnantenibHoOe BpeMs C NOAHOM Harpy3KoMn.

Btopon BuMA TOHWHrA, TO €eCTb nocneaytllee oCHaWeHue HaaaysBoM
6e3HanayBHOro ABuraTtens, npeabsBnseT 3HaduTesnbHble TpeboBaHMa K
cneumanbHbIM  3HAHUAM, a TakKXe TeXHUYECKMM PpelleHunsaM, KOoTopble
NpakKTUYeCKn MOXET peanm3oBaTb 3aHMMaKLWAsiCca THOHUHIOM dupma.
TpyAHOCTb 3aK/l04AETCs He TONbKO B TOM, YTO He BCeraa npocTto BblbpaTb u
HacTpouTb Typbokomnpeccop. MNMOMMMO 3TOro Heob6xoAMMO KOHCTPYMpOBaTb

HEeKOTOpble AeTasin 3aHOBO WM Xe WU3MEHUTb WX KOHCTpykuuwo. N uem



6onbwe pomkHa O6bITb MOLWHOCTbL ABUraTens, TeM Bbllle, B NpuHUMUNE,
3aTpaTbl HA npoBeaeHne paboT. B HenocpeaCTBEHHOM OKpPYXeHUW aBuraTtens
noABepratnTcad U3MEeHEHUSM UM 3aHOBO MPOEKTUPYIOTCA U U3roTaBMBAKOTCS
cneaywouwme ysnbl U CUCTEMBI:
e repejadya CWIOBOrO nMoToka OT ABUratesis K  TpaHCMUCCUMU
(cuennenune);
e CUCTeMa BblNycka oTpaboTaBLLINX ra3os;
e BMYCKHOWM TpaKT CUCTEMbl MNUTaHUSA, BKAKOYAsA NPUrOTOBMIEHME
roptoyen cmecm;
e CUCTEMbI OXNIAXAEHNS N CMa3KWN;
e CUCTEMA 3aXWUraHus, BKJOYaAs CBEYM 3aXUraHus.

NMpn Hapayse ABUraTens, KOTOPbIM MepBOHayanbHO He npeaHas3Hadancs
A9 HagayBa, 4yacTo Heob6XoAMMO YMEHbLWUTb ero reoMeTpuyeckyro CcTeneHb
CKaTUA &. YMeHblleHMe € BO3MOXHO 3a CYeT MPUMEHEHMS MOPLUHEN C
YMEHbLUEHHOW BbICOTOW OT OCM MNOPLIHEBOro nanbua A0 AHWULWA, 3a c4yeT
6onee TONCTON YNIOTHUTENBbHOW MPOKAAAKM FONOBKU LUMAMHAPOB, @ TakXe 3a
cyeT yBenumyeHms obbema Kamepbl CropaHuMsi HenocpeACTBEHHO B CaMOW
ronoBke uMnAnMHApoB. lNMpoune MeponpusaTus, HanpuMmep, oxnaxaeHue AHULLA
NOPLUHSA MYyTEM OMNPbLICKMBAHMS €ro MacsoM U3 crneumanbHOnM (OPCYHKWU CO
CTOPOHbI KapTepa Wau yCcuieHue NOPLUHEBbLIX MNanbLeB M3-3a BO3pacTatowmx
3aTpaT Ha PEKOHCTPYKLMIO NPOBOASATCA O4YeHb peAko. Yacto, 4tobbl 3aTpaThl
Ha TIOHWHI ABuratenss He nMpeBbICUAM  ONpeaesieHHOro  3HaudeHwus,
OTKa3bIlBAlOTCHA AaXe OT YMEeHblLUeHMs CTerneHu cxatusd. B aTom cnydae ans
6eH3nHOBbLIX ABuratenem HeobxoAMMO Yron OnNepexeHUs 3aXuraHums u
AaBneHue HajpayBa corsacoBaTtb C  BbICOKOWM CTeneHbk okaTtusa. [pu
3HauYMTENbHOM MOBbILWEHNUN MOLWHOCTU ABUratens 3a CcyeT HaaayBa MoOryT
notpeboBaTbCa 3HauUTENIbHble W3MEHEHUS XOA4O0BOM 4YacTW, TOPMO3HOM
CUCTEMbI M TpaHcMUCCUKM (NepenaToyHbIX OTHOWEHUMM KOpOobKM nepenay wu
rnasHon nepegayn. OpUEHTUPOBOYHO 3a BEPXHIOK rpaHuuy abCconTHOro
AaBfieHNUsa HagayBa B 3aBUCMMOCTM OT HA3HA4YeHUsa ABuratenst MOXHO

NMPpUHATL cneayrwwmne 3Ha4yeHnA:

cepuiHble aBToMo6mMAN Ansa o6bIYHbIX AOpOr P.= 1,4...1,8 6ap;

aBTOMOGUIN CMOPTUBHbLIE N ANA pannu p.= 1,8...2,5 6ap;




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

B CepMVIHbIX aBTOMOBMNIAX MMEeT MeCTo TeHAeHUus K YCTaHOBKe
ABUraTenem C BbICOKOW CTEneHbl CXKaTus U HEBbICOKMM AaBNeHMEM Typ6o-
HaagayBa, Torga KaK B TOHOYHbIX aBTomMobunaAx 3a cuet pa3/INyHbIX
AONMOJTHUTEJIbHbIX MepOﬂpMﬂTMVI, HanpmMmep, BMnpbiCKNBaHNA BOAbl, CTPEMATCA

K BCe 6osiee BbICOKMM AaBneHMsM HaaayBa.

4.2.2. Cnocobbl HagayBa aABurarens

B coBpemMeHHOM aBTOMOOWNECTPOEHUW HaAAYyB ABUraTesien BbINOJSIHAETCH
pas/inyHbIMK criocobamu, Ana peanmsaunm KoTopbiX NMPUMEHSAOT OCHOBAHHbIE
Ha pasHbiX MpuHUMNAxX A[EeNCTBUA HarHetatenm wn  Typbokomnpeccopsl.
NcTopnyeckn CnoXunocb Tak, 4YTO TepMWH "HarHeTaTenb" nNpuMeHsieTcs, B
OCHOBHOM, K YCTPOWCTBaM OCXaTuUs BO34yxa, WMeLWMM MeXaHU4YeCcKun
NpuUBOA OT KOMEHYaToro Bana Asurartens.

Hapays aBuratens C noMouwbl HarHetaTenem, MMewLwuX MexXaHW4YecKuin
NpuUBOA OT KOJIeH4YaToro Basa, ussecteH ¢ 30-x rogos. B HacTosuwee BpeMd
Hanbonee Wn3BECTHbl KOHCTPYKUMM MeXaHU4eckux HarHetatesnenm Roots,
Sprintex (co cnupanbHbIMM nonacTtsamu), Zoller, Wankel. CnpaBeanmsocTtu
paau cneayeT ckasaTb, UTO HarHeTtatenu dpupmbl Wankel n Zoller (lumnbepHbie
WAW NacTUHYaTble) Tak U He BbIWAM U3 CTaauun OMnbITHOM pa3paboTku.

Bonee CNOXHbIM TEXHONOMMYECKN B U3FOTOBNIEHMU SIBSIETCS HarHetaTtesNb
cepum G, TnONyuYMBWINIA CBOE HasBaHMe U3-3a (QOpMblI Cnnpanen,
HanoMunHawLuwen 3Ty 6ykBy. Maes Takoro HarHetaTens 6bina U3BecTHa elle B
Hadane XX Beka, HO Bnepsble b6blna peanusoBaHa dupmon Volkswagen B
1985 r. HarHetaTtenem G40 dupma VW ocHawana agsuratenn astomobunen
Polo Bnnotb o 1994 r. lMNMpwn pabouem obveme asuratensa 1,371 nNpUMMeEHeHUe
HagayBa MO3BOAWMAO MNOAYYUTb MowHOCTb 83,2 kBT (113 n.c.). C 1988 r.
dbuvpMa KoMnnekToBana HekoTopble Aasuratenu astomobunenm Corrado wu
Passat HarHeTaTenem nosblWeHHOW NpounsBoamnTenbHOCTM G60, B pesynbTaTte
yero npun paboyem obveme aBuratensa 1,8 n oH pasBuBas MowHocTb 117,8

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



WMPUHY KX cnupanen. [lpun 4yactoTe BpaweHusa poTtopa 10200 1/MuH
HarHeTaTenb cepum G crnocobeH co3paTb M3bbITOuHOE aaBneHue no 0,72 6ap.
NMpn napameTpax HarHeTtaTtens, obecneuyuBarWmMx Haubonbllee 3HaveHue
MaKCMManbHOro KpyTSALWero MOMeHTa, 3ac/IOHKa nepenyckHoro Tpybonposoaa
BO BpeMsa paboTbl 6eH3MHOBOro AsBuratesids Ha HOMMHANIbHOW MOLWHOCTM
AOJIKHA NMPUOTKPbIBATbCA, YTOObI n3bexaTb nepeobeaHeHUs CMecCu.

O6Wwunin CyLWeCcTBEHHbIN HeAOCTaTOK, MPUCYLIMM BCEM HarHetaTtensm cC
MexXaHu4yecknM npueoaomM ot KB, - 3T0O Heo6X0AMMOCTb 3aTpaTt Ha UX NPUBOA
4yacTM MOLLUHOCTW, pas3BuBaeMon asurateneMm. [lo 3TON NpUUYMHE NpwU
OAVHaKOBOM JaBfieHUM HajayBa JABurateslb C HarHetaTesneM HecKos1bKo
NpourpbiBaeT B 9KOHOMUYHOCTM ABUraTesnto ¢ TYypboKoMMNpecCcopoM.

[NaBHble NpeuMyLllecTBa HarHeTaTenem c MexaHumyeckum npmsoaom oT KB
3aK/K4YalTCa B TOM, 4YTO MpU BO3AENCTBUMM HA Nefanb akcenepartopa ux
NPOM3BOANTENbHOCTb NMPAaKTUYECKM MIHOBEHHO U3MEHseTCA. DTO N03BONsSeT
obecneumBaTb ObLICTPYIO OTBETHYK peakuuio ABuratens Ha W3MeHeHue
Harpy3kuM M ero BbICOKYK MPUEMUCTOCTb. Kpome Toro, ABuratesib C TakuMm
HarHeTaTenem xapakrtepusyetca 6onee KpyToMm KpuMBOM 3aBUCUMOCTMU
MOLLHOCTM OT 4acToTbl BpaweHuns KB v oTinyaetcs AoCTaToOYHO 60/blIMM
KPYyTALWMM MOMEHTOM MPU NMOHMXEHHOW YacToTe BpaLleHus.

MMeHHO 6narogaps Ha3BaHHbIM  MpeMMyLllecTBaM 3TWU  HarHeTtaTenwu
AOCTAaTOYHO LLUMPOKO MPUMEHSAIOTCA Npu TIOHUHIe ABUratenen asTomobunen, K
AVHaMUYEeCKMM  KadecTBaM  KOTOPbIX  MpeabsaB/IAOTCA  MNOBbILLEHHbIE
TpeboBaHug. lNocnegHee HarNa4HO NPOAEMOHCTPUPOBAHO Ha MeXAyHapoaHOM
aBTOMOOUIbHON BbiCTaBke BO ®paHKdypTe B CceHTabpe 1999r., rpe
NpeacTaBuaM CBOK MPOAYKUMIO TpU AecATKa eBpOnenCKUX THOHWUHIOBbIX
dupm. Tak dpupma Lorinser nokasana aBTomobunun Mercedes ¢ V-ob6pasHbiMU
8-umMnuHapoBbiMM 6eH3MHOBbIMM ABUratensMm, obopyaoBaHHbIMKM CUCTEMOWN
BMPbICKNBAHNA C U3MEpPUTENEM MAcCOBOro pacxoja BO3AyXa W HarHetaTtenem
C MexaHu4yeckuMm npusoaoM. bnarogaps HapaysBy MoWwHOCTL 6as3oBoro
asuratens E430 6bina yBennyeHa Ha 24% wu coctaBuna 255,4 kBt (347 n.c.).
MakcuManbHbIN KPYTALWMA MOMEHT BO3pPOC Ha 27,5% wn goctur 3HavyeHusa 510
HM. ®dopcupoBaHue aHanormyHolM cnocobom 6asosoro asuratens E 50 AMG

no3BoJinio0 yBEJINYUTL MOLWHOCTb WU MaKCUManbHbIN KDYTFIU.lMVI MOMEHT



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

B HarHeTaTensax, Ha3BaHHbIX Bbllle, CKaTue BO34yXa W BbITECHEHWE ero BO
BNYCKHOW KONNEKTOp ABuratenss npoucxoaumT 6narogaps YMEHbLUEHUO
obbeMa NonocCTn, 3aK/OUYEeHHON Mexay pabouynMu sneMeHTaMum HarHertaTens.
To ecTb MMeeT MeCTO MexaHu4yeckoe cCxaTue cBexero 3apsga (oTcroaa,
BEpoOATHEe BCero, W BO3HWUK TEepMUH "MexaHuyeckuin" HarHeTaTenb). B
BO/IHOBOM HarHetatene Comprex d¢upmbl Asea-Brown-Boweri o06bem
aKCManbHO pacrnosioXXeHHbIX MONOCTEN B poTOpe He u3MeHsetcs. [lo
KOHCTPYKUMM pOTOP, UMEKLWMN MexaHudeckmi npmsog oT KB, HanoMuHaeT
6apabaH peBonbBepa. [lpn BpaweHun poTopa Topeln MnosoCTn C
3aMoJIHMBLLUNM ee CBEeXWM BO34YyXOM MoAXOAMT K OTBEPCTUIO, Yyepe3 KOoTopoe
B 3Ty MONIOCTb HA4YMHAKT MOCTynaTb oOTpaboTaBwue rasbl. B pesynbrarte
B3ammogenctema ropsumx OF ¢ XonogHbIM BO3AyxXoM obpasyeTcs BOJHA
AaBrieHns. OpOHT 3TOM BOJIHbI CXKWMMaeT BO34AyX M MNpu noaxoze Topua
NONOCTU K OTBEPCTMIO BMYCKHOrO KOMNEKTOpa MpPOUCXOAUT BbITECHEHME
BO34yXa B KOJUleKTOp. TakK KakK poTop MNpoAo/HKaeT BpalwaTtbCs, TO Topew
NONOCTU poTOpa yXoAMUT OT OTBEPCTUS BMYCKHOro kossiektopa, m O He
yCrneBawT MPOHMKHYTb TyAa BCAen 3a OxXaTbiM BO3AyXOM. Bbinyck OF
NPOUCXOAUT YyXXe B OTBEpPCTME BbIMyCKHOro TpybornpoBoaa, nocne 4yero B
NONOCTU pOTOpa CO3[aeTCs pas3pexeHune, cnocobcTByollee HamMoHEeHUO
NONOCTU CBEXWMM BO34YXOM MpU NepeMelleHMn Topua poTopa K OTBEpPCTULD
BNyckHoro Tpy6onpoBoaa. [lanee 3TOT npouecc npu BpaweHun poTopa
NOBTOPSIETCS B Ka)XAO0W ero nosoctu. BonHOBOM HarHeTaTenb yXe A0CTaTO4YHO
xopowo cebsa 3apekoMeHAoBasl M  YCNEeWHO MNPUMEHSETCS HEKOTOPbIMU
aBTOMOOUMbHBIMM  upMamMu. B yacTHoCcTM, sanoHckas dupma Mazda
MCNOJSIb3yeT ero Ha 0O4HOM M3 CBOUX CEepUMNHbIX ABUraTenen.

CpaBHeHMe MpUEMUCTOCTM MexXaHMYecKoro M BOJSIHOBOrO HarHertaTtenem
nokasbiBaeT, 4To 06a OHM A[OCTATOYHO ObICTPO pearnpyrT Ha M3MEHeHue
NnoNoXeHus neganun akcenepartopa, obecneumBas Tpebyemoe paBneHue
HaaayBa 3a CUYMTAHHbIE AONM CeKyHAbl. TeM He MeHee, MexXaHW4YecKui

HarHeTaTtenb AenaeT 3TO HECKOJIbKO 6bICTpee.



Peakuma Typbokomnpeccopa (TK) Ha uM3MeHeHMe nonoXeHus neganmu
akcenepatopa 6onee 3ameasneHHas. [nsa npumepa MOXHO NpPUBECTU Takue
UMPPbI: C MOMEHTA M3MEHEHUS MOSNIOXKEHUS nefann B peXuMe Xosi0CToro
xoga pasneHme Hagayea B 1,5 6ap MexaHM4YecKuMin  HarHeTaTesnb
obecneumBaeT npumepHo 3a 0,25 ¢, BonHoBOW HarHetaTtenb - 3a 0,80 ¢, a TK
- 3a 2,15 c. Takas Hu3kasd MNpUEMUCTOCTb O6BACHSETCA OTCYTCTBUEM
MexaHuyeckonm cBa3nM poTtopa TK ¢ KoneHyaTblM Bana ABuraTens.
3ameaneHHasa peakuusa cpabatbiBaHna TK Ha naMeHeHue 4acToTbl BpaleHUs

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

Aav3enbHoro pABuratrensa 84YH13/14 npu nycke U3 XOJZIOQHOroO

COCTOSIHUSI Mpu TemnepaTtype oOKpy»xawwen cpeabl +20 °C: p. -
abconoTHOEe paBneHue Haaaysa; n, - YyacTtota BpauieHusa potopa TK;
a - ko3 duuneHT n3bbiTka Bo3ayxa; n - yacrota BpauweHusa KB; p .

- MaKCMMaJibHOE€ AaBJieHne CropaHua; p, - AQAaBJIEHNEe KOHUa CXXaTtusa

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

0,6...0,7 ¢ npwu BO3pactawwen vyacrtote BpaweHus KB pasneHne BO



BMYCKHOM KOJIJIEKTOPE p,, YMEHbLUAETCs, HECMOTPS Ha MOBbILIEHME 3HAYEHUS
n . HekoTopoe yBenuuyeHune npu 3ToM KoadduumeHTa u3bbITKa BO3AyXa «

ABNAETCs  CneaAcTBMEM  YMeHbWeHUs  UWMKNOBOW  nogaynm  TOnauBa,
obecneunBaeMon perynatopoM 4yactoTbl BpaweHus KB. MoHOTOHHOe
yBenuMyeHne pJasfieHns HagayBa pka HauMHaeT nposBAATbCA Nub MO
aAoctmxeHmn potopoMm TK 3HadeHums nk =. 8500 1/MMH. Ha 3HauuTenbHYIO
MHEPUMOHHOCTb poTopa TK yKasbiBaeT M TO, 4YTO NOCAE BbIKNOYEHUS
perynsatopoM UMKAOBOM Mogayn TONAMBa NpU  AOCTUXEHUU KONEHYaTbIM
BasIOM YacToTbl BpaweHusa 1200 1/MUH 1 nocneayroweM OTCYTCTBMM BCMblLWEK
B UMNMHApax ABuratenss B TedeHue npuMmepHo 0,6 C 4yacTtoTa BpalleHus

potopa TK npoaonxaeT Bo3pacTtatb. Ho gaxe npu n, =12500 1/MWUH faBneHue

HagayBa OCTaeTCs BCe eue Huxke aTtMochepHOoro pgabneHus. 2TO0
06CTOATENBCTBO KOCBEHHO yKa3blBaeT Ha TO, YTO MPW YACTUYHbIX Harpyskax
3Heprnm oTpaboTaBMX rasoB HeAOCTaTO4YHO, 4YTOobbl obecneunTb AasBrieHue
Hagaysa, Heobxoammoe As19 CO34aHUA NOBbLILEHHOrO KpyTSALWero MOMeHTa.
MpuunHbl nnoxon npuémucrtoctn TK o6bycnoBneHbl MNPUHUMNOM ero
aencteus. B typbokoMnpeccope C 0a4HOro KOHLA poTopa »XEeCTKO 3aKpenneHo
TypbuHHOe Koneco, a C Apyroro KOHUa - KOMMPECCOPHOE KOJeco.
MpoTekatowme 4vepes nonatku TypbUHHOro koneca ropsuyme oTtpaborasBwue
rasbl NpUBOAAT pOTOp BO BpalweHue, 6narogaps 4YeMy KOMMPEeCCOpHoe
KOJ1Ieco BpallaeTCcsl C TAaKOW Xe CKOPOCTbIO U MPOU3BOAUT CXaTue n nojady B
Asurateno Heobxoammoro emy sBosayxa. ObecneunB Takmm ob6pa3om nogady B
LMAnHApbl 6onbliero KonmnmyecTsa BO34AyXa, MOXHO YBEIMYUTb U KOJMYECTBO
nogaBaeMoro TOMJMBA, MOBbIWAS 3@ CYeT 3TOro arperaTtHyl MOLHOCTb
asuratens. lNMpu 3ToM Ha npuBoa TK He Tpebyetcs oTbupaTb OT ABuraTens
4yacTb €ro MOLWHOCTU, KakK 3TO0O WMeeT MeCTO B CJ/lyyae TrpUMEHEeHMns
HarHeTaTenem c MexaHnm4yeckum npmeoaoMm. B naHHOM cnydae TK ang coxatusa
CBeXero 3apsfa MCNofb3yeT 4YacTb dHeprum oTpaboTaBLlLUMX ra3oB, KOTopas B
aAsuratensax 6e3 Hapgaysa 6e3Bo3BpaTHO TepseTcs. bnarogapa 3Tomy vy
asuratens ¢ TypboHagayBoM addekTtuBHbiM  KMO ©M  3KOHOMWYHOCTb
HECKO/IbKO BblWwe, 4yeM y asuratens 6e3 HagayBa WM C HarHetaTenem,
MMeLWnM MexaHnyeckuin npueod. OAHAKO NO NPUEMUCTOCTU ABUraTenb C

Typ60oHaaAyBOM K3-3a WHepumoHHocTM TK ycTynaeTr kak asuratento 6es



HagayBa, TaK W ABUraTtenio C HarHeTtatesneMm, UMEKLWUM MexaHUYeCcKuni
npmeoa.

TypbokoMnpeccopsbl A5 aBTOMOOUIbHbIX ABUraTenem MMerT OTHOCUTENbHO
Hebonbwmne rabapuTHble pa3Mepbl U He3Ha4YUTEesSIbHYK Maccy. Yem MeHblue
rabaputbl TK, TeM 6o0nblWyk 4acToTy BpaWEHUS MOXeT WMeTb poTop
(Hepeako oHa npesBbiwaeT 3HadyeHmne 100 000 1/munH). Hanbonee naBeCcTHbIMMK
B Mupe wusrotoButenamm TK ansa nerkoBbix aBToMobunem cuymtaroTcs
Hemeukasa dupma KKK (Kuhnle, Kopp u Kausch), cneunanmsnpyrowmecs no
TypboHaaayesy amepukaHckasa dupma Garrett u anoHckaa dupma IHI.
Ha3BaHHble @GuUpMbl B NporpamMMe noctaBok wuMelT TK  pasnmyHbIiX
TUNOpa3MepoB NpakTnyeckn ans nboro avanasoHa MOLLHOCTY.

Ha npaktuke ana npaBunbHoro Bbibopa TK, npeaHa3HayYeHHOro Ans
HagayBa aBTOMOOGMNBLHOrO ABUraTenss CpaBHUTENbHO HEH6ONbLIOM MOLHOCTH,
Heob6xoAMMO 3HaTb cneaylowmnme napaMmeTpbl ABUratens:

pabounin obbem;

e MaKCMManbHYI 4acToTy BpaweHunsa KB;
e MaKCMMasibHY MOLLHOCTb;

e BHELLHIOI CKOPOCTHYI XapaKTEPUCTUKY MO MOLLHOCTW.

4.2.3. OxnaxpeHve HaaAYBOYHOIO BO3AyXa

MNpu c©XkaTum B HarHetatene WM KOMMpeccope BO34yX HarpeBaeTcsl, B
pe3ynbTaTte Yero ero NJAOTHOCTb YMeHbLUaeTcs. 3TO NPUBOAUT K TOMY, YTO B
paboueM ob6beMe uMNMHApa BO34yXa, a c/lleqoBaTeNbHO M Kucnopoaa, Mo
Macce MnoMellaeTcsl MeHblue, 4YeM Morfno 6bl MOMECTUTbCA MpU OTCYTCTBUM
HarpeBaHus. YTobbl co3aaTh yCNnoBUs AN CrOpaHUs B UUIMHApe 60/bluero
KOJIMYeCcTBa TOM/IMBA, MNPUHUMAOT Mepbl AN yBenuMyeHus KoadduumneHTa

Hano/aHEHnAa 7, . Ana 3Toro CKMMAEeMbIN B HarHertartene BO34AyX nNepen

nogayenm ero B UWMAMHAPbLI ABUratens npeaBapuTenbHO OXlaXkaaeTcs B
XONOAUNBbHUKE, KOTOPbIA CTa/l HEOTbEM/SIEMOM 4acTblo 60NbLIMHCTBA
ABuratenen ¢ HaaayBoM.

XonoaMnbHUKM HaaAyBOYHOrO BO3ayxa ObiBalOT ABYX TunoB. B oaHuX

xonoanmnbHUKax oxnaxXageHne HaagayBO4YHOro BO34AyXa Mpoun3BOAUTCA MyTEM



obayBaHusa nx opebpeHHON NOBEPXHOCTU Haberawwmm BO3AYLHbIM MOTOKOM,
B APYrMX XOnoAusbHUKAX QYHKUMIO OXNaauTens BbINOAHSAET XUAKOCTb
CUCTeMbl OxnaxaeHuss asuratens. [pu  KUCNONb30BaHWM B KayecTse
oxjflaauTens notoka Haberatwuwero Bo3ayxa As4a nosblweHns 3 deKTUBHOCTH
OXNIAXAEHNA XONOAWNBbHUK AO/HKEH YCTaHaBNAMBaTbCA PSAOM C paanaTopoM
CUCTEMbI OXJTaXAeHUs unu nepen HUM. XONOAWUSIbHUK BTOPOro TUMa MOXET
yCTaHaBnmeatbCa B n0bon 30He ob6bbemMa MOTOPHOro OTCeka, OAHaKo
npeanoyTeHne cneayeTt oTaaBaTb TakKOMY ero pacrnosioXeHWo, Npu KOTOPOM
nyTb HagAyBOYHOro BO34yXa OT HarHertatensa wunu Typbokomnpeccopa Ao
uMnNMHApPOB ABuratens 6yaer 6onee KOPOTKMM M 6e3 pe3knux WU3MEeHeHWUN
HanpasneHus aBmxeHua. C TOYKM 3peHUs 3KOHOMUM MecTa B MOTOPHOM
oTCeke npeanoyTeHme cneayet oTaaTb  XOMOAWAbHWUKY, B  KOTOPOM
oxNlaXaeHne MNpon3BOAUTCS XWMAKOCTb CUCTEMbl OXNaXKAEHMS, TakK KaK OH
npu oaMHakoBon 3P HEKTUBHOCTU OXTaXAEHUS UMeeT MeHblune rabapuTol.

MpnbnusutenbHble pacyeTbl MOKAa3bIBAKOT, UYTO MOHWUXEHMe TemnepaTypbl
HagayBo4HOro Bo3ayxa Ha 10° no3BongeT YyBeNMUYUTb €ero  MJOTHOCTb
npuMepHo Ha 3 %. 3TO, B CBOK o4yepenb, NO3BOJSET YBEeMYUTb MOLLHOCTb
ABuratenss NpUMEpHO Ha TaKoOWM >Xe MNpoueHT, TakK 4To, K npuMmepy,
oxnaxaeHune Bo3ayxa Ha 33° AacT yBendeHme MOWHOCTU NpubnansmTenbHOo
Ha 10 %.

C L[4pyrom CTOpPOHbI, OXxnaxAaeHue BO3AYWHOro 3apsga npuBoauUT K
NOHMXEHWUIO TeMNepaTypbl B Ha4asie TakTa CKaTusa U NO3BOJISIeT peanm3oBaTb
TY e MOLWHOCTb JABuratens npu YMEeHbLEHHOW CTeneHn TOoBbIWeHUs
AasneHus B uunmHape. CneactBMeM  3TOro  SBASIETCS  YMeHblUeHue
TemnepaTypbl OTpaboTaBWMX ra3oB, 4UYTO MOJOXWUTENbHO CKa3blBaeTCs Ha
YMEHbLIEHUN TenaoBOM Harpyskum JAeTanen Kamepbl CropaHus, a B
6eH3NHOBbLIX ABUraTensax, KpoMe TOro, MOHMXXAeT CKAOHHOCTb CMecu K
AETOHALUMOHHOMY CropaHuio.

OTa BO3MOXHOCTb peannsyeTca nNpemMMmyLleCTBEHHO B ABuratensax c
TypboHaaayBOM ANA AOPOXHbIX aBToMobunen. Tak Kak MNpu yMeHbLUEeHUU
AaBneHus Hapgaysa TpebyeTcs MeHbluas MOLWHOCTb Ha NpMBOA4 KOMMpeccopa,
To 6narogapss 3ToMy B OONbLIMHCTBE C/lly4aeB BO3MOXHO WCMOSib30BaHue

TYpbUHbI MeHbwKuX pa3mepoB. Ob6a MeponpusaTUa (YMEHbLUEeHWe CTeneHu



NOBbILLEHNS AaBNEeHUS W YMeHblueHWe pa3MepoB TypbWHbI) yny4dwarT
TUNNMYHO cnabble CTOPOHbI ABuratenss ¢ TypboHagayBoM, @ WMEHHO:
NO3BONSAIT YBE/IMUYUTb KPYTAWMN MOMEHT MpU HU3KUX YacToTax BpalleHus
KB ” COKpaTUTb BpeMsi BbIXOAa Ha HOBbIM pexXxum paboTbl Mpu pes3Kom
yckopeHun. Oba atnx dakTopa AN 3KCnayatauuu asuraTtenss ¢ HagayBoM B
AOPOXHbIX YCNOBUSX, KOHEYHO, HAMHOIO BaXKHee, YeM AOCTMXEHNE BbICOKOW
MaKCMManbHOM MOLLHOCTW.

B TOM >Xe HanpaBneHUMW OKa3biBalOT BAIUSIHWE W MpPOYME MeponpusaTus,
Lenblo  KOTOpPbIX SBASIETCA  OXJa)XAeHue HagayBOYHOro BoO3Adyxa B
6eH3NHOBbIX aAsuraTtensx. MOHUXEHHbIe bnarogaps OXJ1TaXXAEHUIO
HaAAyBO4YHOro Bo3ayXa TpeboBaHUS K 3HAYEHMIO OKTAHOBOro yncna 6eHsunHa
No3BONSAIOT YyBeNMUUTb 6a30BYl0 CTeneHb CXaTus U  YBENUYUTb Yron
onepexeHnsa 3axuraHumsa. Bce BMecTe 3TO yAydllaeT XapaKTepUCTUKY

KpYTSLLIEr0 MOMEHTa U MPUEMUCTOCTb ABUraTens ¢ TypboHaaayBoM.

4.2.4. PerynupoBaHue AaBJieHUA HaaayBa

C uenbto 3awmTbl aBTOMOOMIBHOIO ABUraTens ¢ HaaAyBOM OT BO3MOXHOM
NOSIOMKM, a TakXe ANs YAydleHUss ero XapakTepuUCTUKU MOLHOCTU U
AVHaMMUYEeCKMX KayecTB, AaBfieHWne HapgayBa HeobxoAMMO perynmpoBaTh.
PerynupoBaHne HapayBa MOXeT OCYLLeCTBAATbCA pasnmyHbiMKM criocobamu,
KaXAbl U3 KOTOPbIX MMEET CBOU NpenMyLLEeCTBa U HEAOCTaTKU.

3amMeTMM, 4TO ANsa paclWMpeHnss BO3MOXHOIo AuarnasoHa W3MeHeHus
4yacToTbl BpaweHua KB npu HenmsMeHHOM JaBfneHun Hagayea Haumbornee
AENCTBEHHbLIM  CMNOCOBOM  perynmMpoBaHuUs  ABASETCA  Mepernyck  4acTu
oTpaboTaswmnx rasos (O B 06xo4 TypbuHbI.

Mpy BbICOKOM HaaayBe, XapakKTepHOM, HanpuMmep, Ana ABuratenemn
®opmynbl-1, Hanbonee apPeKTUBHbIMM cnocobaMm perynmpoBaHmns SBNSIOTCS
AOMOSIHUTENbHAs KaMepa CropaHus, yCTaHaBiMBaeMas B BbIMyCKHOM TpakTe
nepen TypbuHon (cuctema "lvnep6bap"), M BbINYCK 4acTU HaAALyBOYHOrO
Bo3ayxa B aTtMocdepy. [lo a3¢dpdeKTMBHOCTM 3TU cnocobbl ycTynawT
nepenycky OIF, HO npeBOCXOAAT Takme cnocobbl, KakK perynampoBaHue

COMMIOBOro annapaTta TyYpbuHbl, Mepenyck 4acTM HaaAyBOYHOro BO34yXa Ha



BX0oA TypbuHbI, perynupoBaHue ¢dasbl BAycka U OxXjaxKaeHue HaanyBOYHOro
BO34yXa.

MpyM HW3KOM HaaAyBe MPaAKTUYECKUM WHTepec npeacTaBnsalT Takue
cnocobbl  perynnpoBaHusl, Kak AOMNOAHUTENbHasi KaMmMepa CropaHus,
perynmpoBaHue  COrJjioBoro annaparta TypbuHbl, nepenyck  4acTu
HagAyBOYHOro BO3ayXa M perynmposaHume ¢dasbl Brycka. [lMpm 3TOM Mo
3PeKTUBHOCTM  Ha3BaHHble CNOcobbl  CTAHOBSATCA  COMOCTaBUMbl  C
nepenyckoM 4actu Ol B 06xoa TypOuHbI.

OkoHuyaTenbHbI BbI6Op cnocoba perynnpoBaHuUs MNPOU3BOAUTCA U3
ycnosmsa obecnedyeHnUss HAAEXHOCTU, a TaKXe NpUeMseMbiX 3HaAYeHUN
3pHEKTUBHON MOWHOCTM M SKOHOMUYHOCTM ABUratensd. PaccMoTpuMm
noapobHee BCTevawLMecs Ha NpakTMKe crnocobbl peryampoBaHus.

Ana perynupoBaHus AaBfieHUs HajAyBa HarHetaTtenem C MexaHU4Yeckum

NpPUBOAOM MPUMEHSIETCS NpOCTas CXema, NpeacTaBieHHas Ha puc. 4.2.2.

Puc. 4.2.2. Cxema perynampoBaHuUs AaBJIeHUA HaaAayBa B ABUrarene
C npuBoaoM HarHertatensa ot KB: 1 - 3a6opHuk Bo3ayxa; 2 -

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



HaaAyBOYHOro BO3Ayxa; 5 - npuBoa HarHetatens; 6 - 650k
UMIMHAPOB ABurartensa; 7 - BNYCKHOW KOJUJIEKTOpP; 8 - ApoccenbHasn
3ac/ioHKa; 9 - 3ac/iIoHKa nepenyckHoro Ttpy6onposopa 10; 11 -

BbIMYCKHOW KOJIJIEKTOP

Mpn pabote 6€H3MHOBOro ABUraTens Ha YaCTUYHbIX Harpy3kKax C BbICOKOW
yactoTon BpaweHuns KB ppoccenbHas 3acfoHka 8 npukpbiBaeTca. YTobbl
UCKAKUYMTL NpU 3TOM u3nuwHee obegHeHMe roproyenm CMecum 3a CcyeT
nogaBaeMoro HarHertatesieM MW36bITOYHOro KOJSMYEeCTBa BO34yXa, 3acC/IOHKa
nepenyckHoro Tpyb6onposoga 9, HaobopoT, NpPUOTKpbIBaeTCA, W 4acTb
BO34yXa MNoJaeTca CHOBa Ha BXxo4 HarHetatena 3. OuyeBMAHO, 4YTO Ha
YyacTuU4dHbIX Harpy3kax Kl HarHetatens nagaeTr (HEKOTOpPOE KOMYEeCTBO
BO34yXa UMPKYAUPYeT MO 3aMKHYTOMY Kpyry), a 3ddeKTUBHbIM pacxos
TOMNJIMBa YBE/IMYMNBAETCS.

XapakTepHbIM HepgoctaTkoM TK B ycnoBusaAX 3KCrjslyaTauuy MNOPLUHEBOro
ABuUratens SBNSeTCcs TO, YTO OH MNpW Masiokh MOLWHOCTU ABUraTenss u HU3KOM
yactoTe BpaweHma KB nogaeT BoO3dyxa CAMWKOM Mano, a Mpu BbICOKOW
yacTtoTe W MOJIHOM Harpyske - C/AUWKOM MHOro. 2To obycnoBnueaeTt
HEeAOCTaTOYHbIN KPYTSALWMA MOMEHT ABUratens B AMana3oHe HM3KUX 4acToT
BpaweHnsa KB n nposiBnseTcs B MeasieHHOM ero pearmpoBaHnmM Ha U3MEHEHMUE
Harpysku npuv nepexoaHbiX rnpoueccax, Hanpumep, Npu pe3KkoM YCKOPEHUMn
(aBuratenb UMeeT NJI0Xyt NPUEMUCTOCTD).

Ana  aBTOMOOUIbHBLIX 6EH3MHOBbLIX ABUratesien, 3KCnayaTupyembiX B
06bIYHbIX YCNOBWUSX, Heperynumpyembin TypboHagayB He roautcd. TeM He
MeHee, ANS YCNOBUWN COPEeBHOBaHWUM W 3KCNyaTauum npenmyLLecTBeHHO npu
MaKCMManbHOM  MOWHOCTM 3TOT CrNocob MOXeT oKas3aTbCAd  BMOJIHE
npuemnembiM. B KayecTse npmMmepa MOXHO Ha3BaTb ABuraTtenb V8 ¢ pabouunm
obvemom 4,8 n gna aBtomobunsa Mercedes C111/1V, npeaHasHa4yeHHOro Ans
YCT@HOBJ/IEHNS PpeKopAoB CKOpocCTU. [lpuMeyaTenbHO, 4YTO M MpU YacToTe
6onee 6000 1/MMH KpuBass MOLHOCTU JABuUratens npoAaos/HKaeT KpyTo
NOAHMMATbLCS.

Cxema Hagaysa JAsuratens C HeperynmpyembiM Typ6OKOMMOpeccopoMm

rnokasaHa Ha puc. 4.2.3. Takasd cxema, B 4YacCTHOCTM, peann3oBaHa Ha V-



obpasHoM AN3ebHOM aBurartene 84H13/14, OCHaLLEHHOM
TypbokomnpeccopoM TKP-11. lNMpn HOMMHanNbHOW 4YacToTe BpaweHuss KB n =

1700 1/MuMH n abcontoTHOM AasneHun Hagaysa p, = 1,55 6ap asuratens

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

Ana perynnpoBaHua [AaBneHUA HaaAdyBa B KayecTBe ynpaBnawowmx
BE/IMYMH Hambosiee 4acTo UCMOMb3YIOTCA AaBfieHMe BO34yxa nepen u nocne
TK, paBneHuve oTpaboTaBWKMX ras3oB rnepes W nocne TypbuHbl, a Takxe
OTHOWEHMSA  Ha3BaHHbIX BeAWYMH. Mecta oTbopa JaBneHun  ANs
MCMOMb30BaHUA B KayecTBe YynpaBAslOWMX BeNnYnMH U oblenpuHaTble
0603HavYeHns 3TUX BESIMYNH YCNIOBHO NMOKa3saHbl Ha puc. 4.2.3.

NcnonHuTenbHoOe yCTPOMCTBO CUCTEMbI perynmpoBaHus AaBneHus HaaayBa
MOXEeT WMMeTb pa3fiMyHble KOHCTPYKTMBHblE (OPMbl, HO BbINOJHAETCHA, KakK
npasuao, B OTAENbHOM KOpnyce, W B 3aBUCMMOCTU OT MPUHATOM CXEMbI
perynpoBaHuUs MOXET YCTaHaBMBATbCSA KaK B BbIMYCKHOM, TaK U BMNYCKHOM
TpakTe ABurartens.

KopnyC MCNONHUTENBbHOIO YCTPOMUCTBA, NpeAHa3Ha4YeHHOoro Ansi yCTaHOBKMU
B BbINYCKHOM TpakTe, wuMmeeT opebpeHune pana obecnedeHus 6onee
adpdekTnBHOro oxnaxaeHuns. Oupma KKK BbINOMHSAET 3TO YCTPOMUCTBO, Kak
npasuao, B BuAe KnanaHa C onpejesieHHbIM XO0AO0M, Toraa Kak y (upMbl
Garrett 27O BCTpoeHHas OTK/OHAeMas  3acnoHka. WcnonHuTtenbHoe
YCTPOMCTBO BKJOYaeT B cebsa nepenyckHon (6amnacHblM) Knanad,
HanNOMMHAKLWMN MO KOHCTPYKUMM KanaHbl ronoBku uunmHapos. KoHeu
CTEPXHS K/fanaHa npukpenaeH K MeMbpaHe, KoTopas MoOAXUMAETCS
KannbpoBaHHOM MpyXWHOW. MembpaHa repMeTMYHO 3axaTa Mo BCEMY
nepuMmMeTpy MeTan/IM4yecKon KpbIlWKON B QopMme konnaka. [lepenyckHoM
KnanaH (MM COOTBETCTBEHHO 3aC/I0HKa) HaxoAUTCH B 3aKpbITOM COCTOSIHWUMU
bnarogapsa noakaTuio MNpy>XUHOW. Mexay MeMbpaHOW W KPbIWKOW MMeeTCs
NOSIOCTb, B KOTOPYI NOABOAUTCSA ynpasnsiouwee aasneHne. Korga 3HadeHue
ynpasnswowero  AaBfleHNsa  CTaHOBUTCH  AOCTaTOYHbIM  ANna  CXaTus
KannbpoBaHHOM TMPYXWHbI, KNanaH OTKpbIBaeTCsa W rMepenyckaeT 4acTb
notoka rasoB. C nomowbk CwUibl KanMbpoBaHHOM MNPYXWUHbI  MOXHO
perynnpoBaTb AaBfieHMe HaaayBa, TO eCTb YeM 6onblie cuna npyXuHbl, TeM

fonbluee AaBneHuMe HaadyBa MOXeT 6biTb CO34aHO. DTa peryMpoBOYHas



BO3MOXHOCTb CNYXWUT NUWb Kak OCHOBHAas peryavpoBKa, npeAHa3HayeHHas
A9 OFpaHMYeHMs MaKCUManbHOro JAaBfeHuns HajpayBa, HO He And ero
perynmposaHua B rnpouecce pabotbl asuratens. [103TOMy B CepPUMNHbIX
aBToMobumnax ¢ uenbto obecnedyeHns 6He3onacHOCTM ABuratenss cuna
npeaBapuUTesIbHOrO CXKaTusa MNPYXWHbI HaAeXHOo OoTperyiupoBaHa, a cama
npy>XwuHa onnoMbupoBaHa. Y ABUratenenm roHo4YHblX aBTOMoObunen c uenbto
W3MEHEHMA MAKCUMANbHOIo AaB/ieHUsa HaaayBa M COOTBETCTBEHHO MOLLHOCTU
CUYy C©KaTUSA MNPYXMUHbl MOXHO BapbWpoBaTb C MOMOLLbIO pPeryampoBOYHOro
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Puc. 4.2.3. Cxema HapayBa V-o6pa3Horo pAaBuratensa ¢
HeperynupyembiMm TK: 1 - 3a6bopHuMkK Bo3ayxa; 2 - BO3AYLWHbIN
dunbTp; 3 - Typbokomnpeccop; 4 - raywurtenb; 5 - BbiINYCKHOM
KONNEeKTop neBoro 6si0ka uuanMHApPOB; 6 - 65N10KM UMAMHAPOB
ABuraTens; 7 - BbiIMNyCKHOW KOJIIEKTOP npaBoro 6soka umamHapos; 8
- BMYCKHOM KOJI1IEKTOp JsieBOro 6sio0ka uUMAvHApoB; 9 - BNYCKHOM
KONIIEKTOp npaBoro 6sioka LMAIMHAPOB; Po - AABJIEHUE OKpYy>KalowWwen
cpeabl (aTMmocdepHoe paBneHue); p: - AaBleHUe Ha Bxoae B

KOMNpeccop; p> - AaBJiIeHNe HEerNnocCpeACTBEHHO NOoCJ/ie KOMMNpeccopa;



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

AaBsieHMe oTpaboTaBLIMX ra3oB Ha BbiNyCcKe nocse Typ6uHbl

NMpn yCTaHOBKE MCNOSHUTESIbHOMO YCTPOWCTBA B BbIMYCKHOM TpakKTe OHO
NpoM3BOANT MNepenyck 4actm oTpaboTaBwux ra3oB B 06xoa TypOuHbI
(perynupoBaHune pnaBneHue Haaaysa nepenyckoM oTpaboTaBlwmx rasos), a
Npu yCTaHOBKe ero BO BMYCKHOM TpaKTe KjanaH yCTpOMCTBa oCyllecTBnseT
nepenyck HagAyBOYHOrO  BO34yXa CHOBa Ha  BXO4  KOMMpeccopa
(perynupoBaHune aaBneHue HaaayBa nepenyckoM HagAyBOYHOro BO34yxa).

PerynupoBaHune paBneHusa HaaayBa MNepenyckoM HaAAYBOYHOro
BO3AyXa.

NMepenycKk HaAAyBOYHOrO BO34yXa MOXeET OCYLUeCTBAATbCA KakK Ha BXOA4
BMYCKHOrO TpakKTa, TaKk W Ha Bxoa TypbuHbl (cM. pasgen 3). CxeMma
perynmpoBaHusa C NepenyckoM HaAAyBOYHOrO BO34yXa Ha BXOA4 BMYCKHOro
TpakTa nepeg BO3AyLWHbIM GUALTPOM NpuBeaeHa Ha puc. 4.2.4. B KayecTse
ynpasnsowen BeIMYMHbI  UCMOMb3yeTcd AaBfieHMe p - OaBJieHune
HagAyBOYHOro BO34yXa HernocpeacTBEHHO nocse  Komnpeccopa. [pum
AOCTMXKEHUU onpeaesieHHOro, OTperyiMpoBaHHOro AN KaXaoro Asuratens
AaBneHns Haaaysa p,, 3TO AaBNeHWe, BO3AENCTBYS Ha MeMbpaHy, co3aaeTt
ycunue, AOCTaToOYHoe ans oxaTums KannbpoBaHHOM NMPY>XWHbI,
NpensTCTBYIOLWEN OTKPbITUID NepernyckHoro knanaHa. lepenyckHon knanaH
OTKPbIBAE€TCA W BbIMyCKaeT CXaTblM BO34YyX WAM NpaAMO B aTMmocdepy (y
ABuratenen roHoOYHbIX aBToMobunen), nan B BO3AYWHbIN PUNLTP, TO €CTb BO

BMYCKHOW TpaKT nepes KoMnpeccopoM (y AOPOXHbIX aBToMobunen).
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Puc. 4.2.4. CxeMa perysimpoBaHuA AaBJieHUA HaaAayBa nepenycKkom
HaaayBOYHOro Bo3ayxa: 1 - 3a6opHuK Bo3ayxa; 2 - BO3AYLWIHbIN
¢dunbTp; 3 - rnywurtenb; 4 - TypbokoMnpeccop; 5 - X0NoOAWUNbHUK
HaAAyBO4YHOro Bo3Aayxa; 6 - umnuHAp ABurartens; 7 - nepenycKkHOMW

KNlanaH; p> - AaBJIeHUEe HeNnocpeaCcTBEHHO NnocJsie KoMnpeccopa

Takaa cxema perynmpoBaHua AaBneHUsa HagAyBa NpuUMeHsanacb, HanpuMep,
dvpmonn BMW Ha pasuratene ATL, KOTOpbIM YyCTaHaB/MBanCa CHayasa Ha
FOHOYHbLIX aBTOMObOMNAX, a no3gHee - B MNEPBOM HEMELKOM CepUMHOM
nerkosoMm aBtoMobune ¢ TypboHagaysom BMW 2002 Turbo. 3TuM cnocobom
BbIMOMHANOCE peryinpoBaHne M B ABUraTensix HEeKOTOopbIX aBToMobunen
¢dupm Ford m Opel. OgHako HenoCTaTKM TaKoro perysnpoBaHUsi BecCbMa
CyLWeCTBEHHbl, MNO3TOMY JaHHbIK Crnocob6 He HaxoauT TMNpUMEHEHUS B
Asuratensx ¢ TypboHanayBoM A58 COBpeMeHHbIX aBTomobunen. lNpasaa, ang
AvanasoHa cpegHux  4yactor  BpaweHums KB (B 3aBMCMMOCTM  OT
KOHCTPYKTMBHbIX MapaMeTpoB ABUraTesnsi) TakXXe MOXHO cO34aTb AOCTAaTO4YHO
BbICOKOE [aBjieHMe HaanyBa, OAHAKO 3aTeM YyXe CXKaTbli BO34YX HYXHO
CHOBa nepenyckaTtb, YTO conpoBoXxaaeTtcsa notepen K[ Typbokomnpeccopa.
ApyrnM HepocTaTKOM 3Toro crnocoba sBnsgeTcsa TO, 4UTO TypbuHa, Kak v npu
HeperyimpyeMoMm JAaBfieHun Haaaysa, AO/MKHa noabupaTtbcs noa obuwee

KOJINYECTBO OTpa60TaBLLIMX rasoB. A 3TO oOrpaHumymBaeT He TOJIbKO



BO3MOXHOCTW peryimpoBaHusi, HO W TpebyeT oOTHOCUTENbHO 60nbLIKX
pasmMepoB TypbuHy, 4TO BJfieyeT 3a cobon yxyalweHne nNpUEMUCTOCTU
Asurartens.

PerynupoBaHue paBJsieHUs HaaayBa nepenyckoMm ortpaboraBumx
raszos (OI).

Mpu gaHHOM crocobe perynuMpoBaHue naBfieHUst HaaAyBa OCHOBbIBAETCS
Ha ynpasneHun notokoMm O 4yepe3 TypbuHy. [lpn 3TOM B KayecTBe
ynpaBnsitowen BeNYMHbI MOryT 6biTb MCMNOAb30BaHbl AaBfeHUS py, p3, a
TaKXXe OTHOLWEHUA AaBneHun py/pi, P3/P1, P2/P+ (CM. puc. 4.2.3). bannacHbin
KnanaH yCTaHaBnMBaeTCs B BbIMYCKHOW TpybonpoBoA MeXAy BbIMYyCKHbIMU
KaHasaMn rosIOBKU UWAMHAPOB ABUratesns u BXOAOM B TypbuHy wunu xe
MOHTMpPYeTCS HenocpeacTBEHHO B Kopnyc TypbokoMmnpeccopa. B 3aBucMMoCcTum
OT 3HAYEHUS NCMNONb3YEMOW YrNpaBAstoLen BEIMUYMHBLI KNanaH OTKPbIBaeTCs U
nepenyckaet 4actb O B 06xoa TypbuHbl HENOCPEACTBEHHO B BbIMYCKHYIO
cuctemy. [lpu  nonHoW  Harpyske AsBuratens B 3aBUCMMOCTM  OT
KOHCTPYKTMBHbIX MapaMeTpoB KkrarnaHa B o6xoa TypbuHbl HanpaBnseTcd
20...40 % obuwero notoka rasos. OctanbHble 60...80 % wnayT Ha npueoa
potopa TypbuHbl W obecneumBaloT co3gaHue HeobxoaMMOro pAasrieHUs
HajAyBa.

OT1oT cnocob6 perynuMpoBaHus B 3aBMCMMOCTM OT Bbibopa Ans
perynmpyroLwero KnanaHa ynpasnstolen BesMYMHbI NO3BONSET BbIMOSHUTD
WHAMBUAYANbHYIO HACTPOWMKY XapakTepa W3MEeHeHus JAaBfeHus Haaaysa.
Asuratenn ¢ TypboHanayBoOM, UMeEKOLWMNE perynmpoBaHue AasBfieHns HapayBsa
nepenyckom O, 06bl4HO MMEKT XOpOoWYH XapaKTEPUCTUKY KpyTSALero
MOMeHTa U yA0BNEeTBOPUTESIbHYIO NPUEMUCTOCTb.

MpenmyLecTtBo 3Toro cnocoba peryanMpoBaHuUs COCTOMT B TOM, UTO,
6narogaps nepenycky yactun O B 06xoa TypbuHbl, NosBNsSieTCS BO3MOXHOCTb
ncnonb3oBaTb TYpOMHY M KOMMPeCcCop CYLWEeCTBEHHO MeHbLIMX pa3MeposB.
Bcnencrteue aTtoro gaxe npu OTHOCUTENIbHO HU3KOM 4acTtoTe BpaweHua KB
AOCTUraeTcss [A0CTaTOYHO BbICOKOE JaBfieHMe Hapaysa, 4To MNo3BONseT

YyNy4YWwunTb NPMEMUCTOCTb ABUraTENS.



Ha puc. 4.2.5 nokasaHa cxemMa perynmpoBaHus JAaBfeHUs Hagaysa
nepenyckoM oTpaboTaBwmMx rasoB C WCNO/b30OBaHMEM B  KayecTBe

ynpaBnmou.leVl Be/IMYUHbI AaBNneHNA HagayBsa.
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Puc. 4.2.5. CxeMma perysimpoBaHus AaBJieHUsA HaaayBa nepenyckoMm

oTpaboTtaBlwuMx rasoB € UCNoJZib30BaHMEM B KauyecTBe ynpaBnmomeﬁ

BeJIN4YMHbI laBNIeHUA p>: (0603HaYEeHUA 2/1IEMEHTOB CM. Ha puc 4.2.4)

B npuBeaeHHOM cxeMe C OAHOM CTOPOHbI MeMbpaHbl AEeUCTBYET AaBlieHne
HaaayBa p,, @ C APYron CTOPOHbI - AaBfIEHME OKpYyXKarowen cpeabl po,. Takmm
obpa3oMm, pgaBneHuw HagayBa p, MNPOTUBOAEUCTBYET TONbKO ycuiaune
KannmbpoBaHHOM NpYyXUuHbl. Cnocob ABASETCS NPOCTbIM U HAAEXHbIM, TaK Kak
ANS  yrnpaBneHuUs WUCNONb3YeTCsa UUCTbIM COKaTblh BO34AYX, a XapakTtep
N3MEeHeHUs OaBNeHUs HaaayBa onpeaensioT TONbKO ABa napameTtpa. YTobbl
NOSYyYMTb MOHOTOHHO HMCMNAZAWLWYI KPUBYKO JAaBleHUs HagaysBa npu
yBe/IMYeHNnn MOLLHOCTWU ABuraTtensl, B coBpeMeHHbiXx TK ynpasnswouee

AaBneHne otbmpaeTcsa B caMOM Hadane ynmTku (Cnupanm) KoMmnpeccopa.



Ha puc. 4.2.6 nokasaHa cxemMa perynmpoBaHusa JAaBfieHUs Hagaysa
nepenyckoMm Ol C ucnonb3oBaHMEM B KayecTBe ynpasnsloWen BenUYMHbI
nasneHusa O Ha Bxoae B TypOuHy.

B npuBeaeHHOM cxeMe C O4AHOM CTOPOHbI MeMbpaHbl AeUCTBYET AaBlieHne
Pz @ C ApPYron CTOpPOHbl - AaBJfieHUEe OKpyXatwLlen cpeabl pp U ycunue
NPY>XWHbI. Tak Kak nNpu BbICOKOW Harpy3ke M BbICOKOW 4YacToTe BpaweHusa KB
AaBrieHne nepen TypbuHOM BoO3pacTaeT CBEpXMNpPoOnopuMoOHanbHO, TO B
NCNONHUTENbHOM MeXaHM3Me BO3MOXHO MPUMEHEHME XKECTKON MPYXUHbl. 3TO
obycnoenmeBaeT pe3Kkoe YyBeNM4yeHue [aBfieHMs HagnyBa B AManasoHe
cpeaHen 4actoTbl BpaweHus KB, KOTopoe 3ateM npu yBen4ymBaroLeMCcs

OTKPbITUN NEPENMYCKHOIN0 KsiaraHa noHU>XaeTcC4.

Puc. 4.2.6. CxeMma perysiMmpoBaHuA AaBJieHUA HaaAyBa nepenycKkom
oTpaboTaBWIMX rasos C UCNOJZIb30BaHUEM B KauyecTBe ynpaBisloLllen
BeJIN4UMHbI AaBJIeHUA pP3: p3 - AaBNeHuMe oTpabortaBwunx rasos Ha

Bxoae B Typ6buHy (ocrtanbHble 0603Ha4YeHusa CM. puc. 4.2.4)



CnencrtBmeM Takoro xapaktepa WM3MeHeHUs [aBlfieHUs HajayBa SABMAKOTCA
BbIMNYK/ble XapaKTEePUCTUKM MOLLHOCTU W KPYTAWEro MOMEeHTa B HUXHEM
AvanasoHe 4acTtoTbl BpaweHmsa KB. HepoctaTkamm 3Tt0oro  crocoba
perynmposaHusa asnatTca  notepu KN4 TypbuHbl npu  MakcMManbHOM
MOLLHOCTM [ABuratens v TO, 4YTO ANd YynNpaBlieHUs [AaBJieHMeM HajayBsa
MCNONb3yeTCcs ropsiumMe, HeouumweHHble oTpaboTaBwue rasbl. [locnegHee
MOXET BbI3blBaTb MYHKLMOHAbHbIE HEUCMPABHOCTM NepenyCcKHOro Knanaxa.

Ha puc. 4.2.7 nokasaHa cxemMa perynmposaHusa [asBfieHUa Haaaysa
nepenyckoMm Ol C ucnonb3oBaHMEM B KayecTBe ynpasAsloWen BenUYMHbI
OTHOLUEHUA JAaBNEHMA HapAyBOYHOMo BO34yXa K [AaBfIEHWIO Ha BXxoAe B
KoMnpeccop. B npueBeaeHHoOM cxeme C O4HOW CTOPOHbI MeMbpaHbl AeNCTBYeT

[aBneHve HaaayBa p,, @ C APYroh CTOPOHbl - AaBfieHME Ha BXoAe B
KOMNpeccop p, W YCUAME MPYXWHbl. Tak Kak C YyBelWYEHWEM Harpysku
ABUraTens W yacToTbl BpalweHus KB pgaBneHue p,, BCleactsue

aspoAMHAMUYECKUX MNOTEPb BO BMYCKHOM TpybonpoBoAe MOHUXKAETCs, TO

MCNONb30BaHME 3TOM BEUYMHBLI BMECTO AaB/EHMUS 0pr>|<arou.|,el71 cpeabl p,

Nno3BoNseT co3aaTtb 60/1ee BbICOKUIA nepenaj AaBNeHUin No pa3Hble€ CTOPOHbI
MeM6paHbl UCMOTHUTENBHOIrO MEXaHn3Ma.

DT0 AaeT BO3MOXHOCTb NMPUMEHUTb 60J1ee XKECTKYH MPYXWUHY, UYTO, B CBOIO
oyepeab, NO3BONSET MOJMY4YUTb XapaKTEPUCTUKY JAaBfeHUs HaaayBa
aHaNOrMYHylo TOM, KOTOpas MMEET MECTO MPU PeryMpoBaHnM Nno AaBfIEHUIO

Ps . B kauecTBe HegocTaTka cnefosasno bbl OTMETUTb M3BECTHYIO 3aBNCUMOCTb

XapaKTeEPUCTUKHU AaBJieHUA HaaAyBa oT cTeneHun 3arpsa3HeHHoOCTU

BO3A4YLIHOro dpunbTpa.



Puc. 4.2.7 Cxema perynmpoBaHuUs AaBJiIieHUA HaaayBa nepenycKkoMm
oTpaboTaBwiMX rasos C UCNOJZIb30BaHUEM B KaudyecTBe ynpasiisiioLlen
BEJ/INUMHbI OTHOLWIEHUS  AaBJIeHUsA P,/ p.: p, = n[aBneHue
HaAAYyBOYHOro BO3/lyXa HEnocpeACTBEHHO 3a KOMMPEecCCoOpoM; p;

AaBsieHMe Bo3Ayxa Ha Bxoge B koMmnpeccop; (ocTranbHble

o603HaueHun cM. puc. 4.2.4)

Ha puc. 4.2.8 npeacrassieHa Cxema perympoBaHua AaBNeHWA HagayBsa
nepenyckoMm Ol C ucnonb3oBaHMEM B KayecTBe ynpaBAslowen BenUYMHbI

OTHOWEHNA AaBJieHUNA OTpa60TaBLIJVIX ra3oB Ha BXOJAe B Typ6l/IHy p; K

[aBfIEHNIO Ha BXOAE B KOMMPECCcop p; .



Puc. 4.2.8. CxeMma peryaiMmpoBaHuMs AaBJieHUs HaaayBa nepenycKkoMm
oTpaboTaBWIMX rasos C UCNOJZIb30BaHUEM B KauyecTBe ynpaBisioLlen

Be/IMUMHbI OTHOLUEHUA pAaBneHua p,/p,: p, - pasneHme Or

HernocpeacTBeHHO nepea Typ6uHOW; p, - AaBNeHue Bo3ayxa Ha Bxoae

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

B npuBeaeHHOM cxeMe C OAHOM CTOPOHbI MeMbpaHbl AEeUCTBYET AaBlieHne
P,, @ C APYrov CTOPOHbl - AABJ/IEHME Ha BXOAE B KOMMpECcop p, U ycunue
NPY>XWHbI.

XapakTepuctmka HajayBa B CWUY YXXe Ha3BaHHbIX Bbile MNpUYKUH
aHasnormyHa Tom, YTO MMEET MECTO NpU PeryamMpoBaHnmn Mo AassieHUo p,. Ho
npu 3TOM WMMeeTCsa BO3MOXHOCTb WCMOMb30BaTbh euwe 6osee XecTKylo
NPYXWHY. NMoMMMO  HedoCTaTKOB,  OTMeYeHHbIX Ang  crnocoba ¢

perynnposaHuneM no AaB/1EHUIO p;, 3A4€Cb OKa3blBa€T BJIMAHUE U

3arpsisHEHHOCTb BO3AYLIHOrO duabTpa.



Ha puc. 4.2.9 npeacraBneHa CXeMa perynvpoBaHus AaBfieHUs HaaayBa
nepenyckoMm OF C MCMNOSIb30BaHWMEM B KauyecTBe YyMpaBAsitoWEA BeTUUYUHBI

OTHOLUEHUSA AaB/IEHNA HAAAYyBOYHOIMo BO3A4yXa p, K AABJIEHWUIO HA BbiXoAe M3
TypbuHbl p,. B npuBeaeHHON cxeme AaBneHnsa p, U p, AENCTBYIOT COBMECTHO

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

Bcneacreve nepenaga gasneHnn p,/ p, OKaTbld BO34yX yepe3 Hebonblioe

Apoccenupytollee OTBEPCTUE MepeTeKkaeT B BbINyYCKHOW Tpybonposoa. Tak
Kak npoTMBOAAaB/EHME Tra30B Ha BblINyCKe C pPoOCTOM MNOTOKa rasa
yBenM4YnBaeTcs, TO MpPU BbICOKOM MOLLUHOCTWU ABUraTenss perympoBOYHbIN
KflanaH oTKpbiBaeTcss 6onblle, 4YeM Ha CpeAHMX YacToTax BpalleHus
Ko/SleH4yaToro Basjsia. DTO, B CBOK oO4yepenb, BbI3blBAET CHUXEHME AaB/EHUS
HagayBa nMpu  NOBbIWEHHOM 4acTtoTe BpaweHusa KB. B pesynbTaTte
obecneumBaeTcsa BbINyKNas XapakKTepUCTMKa MOLLHOCTU ABuratenss npwu
paboTe Ha cpeagHMX 4acTtoTax BpaweHms KB, wn ynydwaetca ero
NPMEMUCTOCTb MO aHasormMm Cc TeM, YTO MMeEeT MeCTO Mpu peryampoBaHuUn no

OTHOLUEHWIO AaBNEeHUN p,/ p; .



Puc. 4.2.9. CxeMma perysimpoBaHuA AaBJIeHUA HaaAayBa nepenycKkom
oTpa6boraBliMX rasos C MCNOJIb3OBaHMEM B KauvyecTBe ynpasBnsioweun

BE€JZINYMNHDbI OTHOLWUEeHMA AABJIEHUA pZ/ P, P, - AaBJieHune
HaaAyBOYHONo BO3AyXa HenocpeacreeHHoO nocse KoMmnpeccopa; p,

AasneHue Ol Ha Bbixoae u3 TypbuHbl; 8-gpoccenupyrowjee orsepcrue

(ocTtanbHble 0603Ha4YeHUs CM. puc. 4.2.4)

Bo Bcex onucaHHbIX Bblle cnocobax perynMpoBaHUs AaBfeHUs HaadyBa
CO CTOpOHbI Bbinycka O B KayecTBe OCHOBHOMO, @ MHOrAa U €AMHCTBEHHOrO
napameTpa YynpaBfieHMss  NepernyckHbIM  KNarnaHoM  UCMNONb30BanocCh
COOTBETCTBEHHO JaBJjieHWe HaaayBa WM Apyroe [AaBleHMe B CUCTeMe
Apuratens. HecMoTps Ha pasnvyHble BapuaUMOHHbIE BO3MOXHOCTU, 3TOMY
cnocoby ynpasfieHMa AaBfieHWEM HaaAyBa OKasasuCb MPUCYLLM HEAOCTaTKW,
NpU KOTOPbIX AOCTUraeMblii B UTOre XapakKTep M3MEHEHUS AaBIEHUS HaaayBa
He OTBeYas XXenaeMoMy.

N36exaTb Ha3BaHHbIX HEAOCTAaTKOB MOXHO MyTEM MNpUMeHeHuss cBo60AHO

ynpasnseMmoro 6annacHoro knanaHa. CBoboaHoOe ynpasfeHue B 3TOM Cly4dae



O3HayaeT, YToO KpOMe AaBfieHUs HagayBa (MM ApPYruxX AaB/IEHWIW B CUCTEME)
Ha nepenyckHOM KJarnaH OKa3blBAKT yrnpasnswolwee BO3LENCTBME U Apyrue
napaMeTpbl. TakuMMuM napamMeTpaMu ABASAKOTCA Harpyska (nonoxeHue
ApOCCenbHOM 3aCNOHKK), YacToTa BpaweHus KB, TemnepaTypa HaaayBOYHOro
BO34yXa, CUrHanbl JAaTyuuka [eTOHAUMOHHOro CropaHus, TeMnepaTtypa
asuratens (oxnaxaawoowen xuakoctm) wmn  ap. CBoboaHo ynpasnasiemblie
6aMnacHble KnanaHbl, Mony4vakwme CurHaabl YynpasfeHUs OT CUCTEMBbI
KOHTpona 3a paboton paBuratens, Hanpumep Motronic, oTBevaloT
COBPEMEHHOMY YPOBHIO pPa3BUTUA CEPUNHBIX ABUraTtenen ¢ HaaaysoMm. Ha puc
4.2.10 nokasaHa Cxema perynmpoBaHuUa AaBNeHWsA HapayBa B ABuUrartene
aBTomobuna SAAB 9000 Turbo ¢ mncnonb3oBaHnem cBob60AHO ynpaBNsieMoro

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

asurartene astomo6uns SAAB 9000 Turbo: 1 - BNyCKHOM KOJIJIEKTOP;



2 - 6n0K UMNMHAPOB ABUrartens; 3- BbiIMYCKHOW KoOMeKTop; 4 -
nepenyckHon (6amMnacHbii) knanaH; 5-typ6okoMmnpeccop; 6-
rnywurtenb; 7 - BO3AYyWHbIK punbtp; 8 - 3a6opHuk BOo3ayxa; 9 -
3J/1IEKTPOMArHUTHbIN KJlanaH; 10-xonoan/IbHUK HaaAyBOYHOro
Bo3ayxa; 11 - papoccenbHas 3ac/ioOHKa; 12 - pAaTYMK 4acToThbl
BpaweHuna KB; 13 - paTuMK AETOHALMOHHOIo cropaHus; 14 - natumk

Harpysku aBurartensi; 15 - 3n1eKTpoOHHbIN 6J10K ynpaBneHus

Ha Bcex pexumax paboTbl aBuratesnd 3NeKTPOHHbIN 650K yrnpaBneHus
obecneumBaeT gaBneHMe HagayBa Ha MakKCMMaslbHOM YpPOBHE, NpW KOTOPOM
ANEeTOHAUMOHHOe CropaHume He BO3HMKaeT. [lpn nosiBNeHun peToHaumu
SNEeTPOHHbLIN 650K  ynpaBneHmsas 15 no curHany patymka 13 nogaet
ynpaBnstoWwmMim CUrHan Ha 3/1eKTPOMarHUTHbIN KnanaH 9, 3agaBas pexuM ero
paboTbl. B pe3ynbTate Ha MeMbpaHy nepenyckHOro knanaHa 4 MoxeT
BO3ENCTBOBATb He MOJHOe JaBfieHne HaaayBa, a /Wb HEeKoTopas ero
yacTtb. [llepenyck Ol knanaHoM 4 nNpou3BOAUTCA A0 MOMEHTa MOJIHOro
NCYE3HOBEHUS AEeTOHALMOHHOIo CropaHus.

Takas cxema perynmpoBaHusa no3BonseT ObICTPO yBenymBaTb KPYTSLLUNA
MOMEHT W MOLWHOCTb ABuUratensa Ha Henpoao/kutesnbHoe Bpems (y
pas3nn4yHbIX auratenem ot 16 no 45 c), yto Heobxoammo, HanpuMmep, AN
pe3KOoro yCKoOpeHus Nnpu coseplieHmnmn obroHos.

Mpy pe3KkoM Ha)xaTuu Ha nejanb akcesiepaTtopa M OTKPbITUM APOCCENbHOMN
3aC/IOHKM 11 no KoMaHAe 3/1eKTPOHHOro 650Ka ynpaBfeHUs neperycKHOM
KnanaH Ha 3TO BpeMsa 3akpbiBaeTcd, M Becb NoTtok O cneayer uyepes
TypbuHy. bBnarogaps >TOMy pJaBfieHWe Hajayea, a cCnefoBaTeNlbHO, U
MOLLHOCTb ABuraTensi pe3ko yBen4ymBarTcsa (MHOrAa 3TOT pexuMm paboTbl
ob6o3HauvaloT TepMnHOM overboost - neperpy3ka). Ha HeKOTOpbIX ABUraTensax
ANS 3alWunTbl X OT MOJSIOMOK B pe3yfbTaTe neperpy3ku pexuM overboost He
BK/IIOYAETCS, eCcniM 4yactoTa BpaweHus KB yxe pocturna HOMMHANIBHOMO
3Ha4YeHus, UM ecnm asToMobuUNb ABUMXETCA Ha nepBon nepepadve. Kpome
Toro, 6esonacHocTb paboTbl ABUraTensa B pexume overboost KoHTponupyeTtcsa

AJaTHNKaMu, perncTpupyrowimmmn Ha3BaHHbIE BbiLlle nMnapaMeTpbl n



NOCbINAKOWNMM  COOTBETCTBYHOLUME  CUTHaANbl B 3NEKTPOHHbIM 610K
ynpaBneHus.

AByxctyneH4yaTtbin TypboHapays. [pu XenaHun [OCTUIHYTb BbICOKOMO
YPOBHSI (OpCMpOBaHMsa ABUratens C nomowbio TypboHaaayBa BO3HMKAET
npobnema, o6ycnosneHHasas HeAOCTAaTOYHOM MPOMN3BOAUNTENIBHOCTbIO CEPUMHBIX
TK, ecnu paBneHune HaaayBa AO/MKHO 6biTb 6onee 3,3 6ap. [Ansa peweHus
3TON nNpobsemMbl MCNONb3YIOT ABYXCTYrNeH4YaTbl TypboHaaays, CyTb KOTOpPOro

NOSICHSIETCS CXeMOW, NpeacTaBAeHHOM Ha puc. 4.2.11.
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Puc. 4.2.11. Cxema AByxcTyneH4yatoro Typ6oHapayBa C
nepenyckoMm Ol BnepBou crtyneHm: 1 - 3a6opHuk Bo3payxa; 2 -

BO3AYyWHbIA punbTp; 3 - raywunTtenb; 4 - TypbokoMmnpeccop nepBou

CTyneHu; 5 - XonoauJIbHUK HAAAYBOYHOIrO BO3AyXa NepBOW CTYNEHW;



6 - nepenyckHoin (6annacHbii) KnanaH; 7 - Typ6okoMnpeccop BTOpou
CTyneHun; 8 - xonoAn/IbHUK HaAAYBOYHOINO BO3/lyXa BTOPOW CTYrMNeHMW;

9 - uMNMHApP ABUratens

TK nepBon CcTyneHun 4 BcacbiBaeT BO34AYX 4yepe3 3abopHuK 1 n dpunbTtp 2.
Mocne o©xkatma B KOMMpeccope nepBOM CTYMeHW BO34YX OXJlaXAaeTcs B
xonoaunbHuke 5 M nogaerca Ha BXxo4 KoMmnpeccopa TK BTopon ctyneHu 7,
rae oH okmMmaeTtcs Ao 6onee BbICOKOrO AaBfIEHUS U 4Yepe3 XOonoAuIbHUK 8
HarHeTaeTcs B uuMnuHapbl asuratensd. O agBuratens HanpasnAsTCA CHa4dana
K TypbuHe TK BTOpoM CTyneHu, a 3aTeM npoxoasat vepes TypbuHy TK nepson
CTYNeHun U Aanee B BbINYCKHYIO cUCTeMY aBurartensd. locne npoxoxaeHna TK
BTOpoM cTyneHn Ol 4acTb CBOeW 3Hepruu TepstT, u 4Tobbl obecneunTb
HeobxoauMylo ANa ABuratens npousBoAMTENbHOCTb Bo3ayxa, TK nepson
CTYNeHU AO/MKEH UMETb YBeSIMYEHHble pa3Mepbl MO cpaBHeHMIO ¢ TK BTopomn
CTYMeHu.

Ana  nosbiweHna 3ddeKTMBHOCTM cuctembl TK  nepBon  CTyneHwu
CHabxaeTca knanaHoM 6 nepenycka O B 06xoa TypbuHbl. B kauvectBe
ynpasnsiowen BeNndYnHbl 34eCb MWCNoSb3yeTcs AaBjeHne HaaayBOYHOro
BO3AQyXa Ha BXOAe B KOMMpPEeccop BTOPOM CTyneHW. Takoe pelweHue
NO3BONISIeT MCMNO/b30BaTb B MNepBOM CTyneHu HaagayBa TK yMeHbLUEHHOro
pa3Mepa, a 3Ha4yuT, U C YMEHbLWEHHON MHEPUMOHHOCTbI. CneayeT 3aMeTuTb
Takxe, 4To apdeKkTnBHOCTb TK BTOpPON CTyneHU Npu OTKPbITUMN NMepenyCKHOro
KNnanaHa yBenmuymBaeTCs, YTO CBSA3aHO C YMEHbLIEeHMEM MPOTUBOAAB/IEHNS HA
BblMycke TypObWHbI 3TOM cTyneHwW. lpu AOMOSIHEHMM NpPUBELEHHOW CXEMb
6/10KOM 31EeKTPOHHOr0 ynpasseHUS M BO3/I0XKEHUW Ha MepenycKHOW KnanaH
dyHKUMN cBOBOAHO yMpaBAsieMOro KnanaHa, pearnpyrowero TakXe U Ha
TeMnepaTypy HaaAyBOYHOro BO3A4yXa nepes KOMMpPeccopoM BTOPOM CTYMEHM,
NOSABNSAETCHA MNpUHUMNMANIbHAA BO3MOXHOCTb OTKasaTbCsa OT XOJI0AWSIbHUKA
HagAyBOYHOro BO34yXa, PacrofiOXXEHHOro rocse KoMnpeccopa MnepBou

CTyNneHn.



5. MOAEPHU3ALUNA CUCTEMbI BbilMYCKA
OTPABOTABLUNUX TA30B

B coBpeMeHHOM aBTOMO6MNE Ha CUCTEMY BbiNycka oTpaboTaBlMX rasos
(Ol BoO3naraeTcsl HECKONIbKO BaXHbIX (PYHKLMNN:

e rNyweHue wyma npu Bbinycke O A0 YpOBHS, HE MpeBblWatoLero
YCTAHOBJ/IEHHbIX CAaHUTAPHbIX HOPM;

e YMEHblLUEeHWe KONMYyecTBa TOKCUYHbIX KOMMNOHeHTOB B O 10
3Ha4YeHun, He npesblWaoLwmnx npeaenbHO A0NYCTUMbIX
KOHLIeHTpauun.

Hapsay C BblINOAHEHMEM 3TUX @QYHKUMKA CUCTEMa BbiNyCKa AOJHKHA
obecneymBaThb:

v/ XOpOoLWYK OYUCTKY N NpOAYBKY UMNNHAPOB ABUraTens;

v' MUHUMasnbHble noTepun 3Heprun O Ha NYTW OT BbIMNYCKHbIX KfanaHoB
A0 SI0NaToK CONI0BOro annapaTa TypOuHbl;

v paboTy TypbuHbI NpN MMHUMAbHbIX Nybcaunax notoka Of.

Kpome TOro, cucrema BbIfycKka AO/HKHA MMETb OTHOCUTESIbHO MPOCTYHO
KOHCTPYKUMIO W  OblITb TEXHONOMMYHOM B U3roTOBAEHUW. BbINosHEHME
Ha3BaHHbIX TpeboBaHM NO3BOASIET NONYUYMUTb NPUEMSIEMbIN pacxos TOMNAuBa,
CHU3UTb BEpPOSATHOCTb NOSIOMKM nonaTtok  TypbuHbl, YMEHbLWUTb
MeTanNI0eMKOCTb CUCTEMbI BbiNyCcKa U 0bneryntb ee ob6cny>XnsaHume.

OcHoBHOM  npobnemMon npu  CTPEMNIEHUMM  OCHacTUTb  aBTOMOOWNb
3(PeKTUBHON CUCTEMOW MNYLIEHMS WyMa SBMASETCS TPYAHOCTb pa3MeLlleHuUs
rnywuTtens AocrtatoyHo 6onbwunx pasmepoB. O6bi4HO 3Ta npobnema
peliaeTca nNyTeM YCTaHOBKM Ha aBTOMOOWNAb HecKonbkux (A0 Tpex)
nocnefoBaTesibHO COEAMHEHHbIX rAywuTesnen ¢ MeHbwuMm rabaputamm
BMEeCTO 0AHOro 6onbworo. BaxxHbiM TpeboBaHMeM, NpeabsaBAsSeMbiM MpU 3TOM
K BbINYCKHOMY TpaKTy, sIBASeTCA Haauuve MWUHUMANbHOMo COMpPOTUBIEHUSA
AsmxkeHnto O N yMeHblUeHne 3a CYEeT 3TOro NoTepb MOLWHOCTU ABUraTesns.

ANns yMeHbWeHUsa KonnyecTBa TOKCUYHbIX KOMNOHEHTOB B Ol B BbIMYCKHOW
TPaKT COBpPEMeHHbIX aBToMObMNen YyCTaHaBAMBAETCA KaTaJMTUYECKUI
HenTpanusatop. OcobeHHOCTb pa3paboTaHHbIX KOHCTPYKLUMI KaTanUTUYECKMNX

HEeNTpann3aTopoB B TOM, YTO 3PP EKTMBHYIO HENTPANM3aUMI0 coaepKallumnxcs



B Ol TOKCMYHbLIX KOMMOHEHTOB OHW OCYLUECTBASAIOT /UWb MPU 3HAYEHUNU
KoaddpuumeHta un3bbiTka BO3ayxa a = 0,994 £ 0,003. C uenbto
onpeaeneHns Konudectsa coaepxawerocsa B O kucnopoga v Koppekuum
(npu HeobxoanMMocCTKn) cocTaBa TOMN/IMBOBO34YLLHOWM cMmecu,
obecneumBatoLwero apdekTnBHYy0 paboTy KaTtanuTUYeCcKoro HemTpanusaTopa,
B BbIMYCKHOM TpakKTe YyCTaHaBNMBAETCA AatuuMk obpaTHOM CBSA3M, Tak
Ha3blBaeMbli na9Mbaa-30H4, KOTOPbIA  HA3bIBAKOT TakXe KUCIOPOAHbIM
AAaTUYMKOM. Ha HekoTopbiX aBToMobunsax dupmbl Toyota Takom AaTyuumk
yCTaHaB/MBAETCs KakK Ha BXOo4e rasoB B KaTalMTUYECKUI HenTpanusaTop,
Tak M Ha BbIXo4e M3 Hero. DTo no3osseT 610Ky ynpaBneHUs OueHUBaTb
3 PEeKTUBHOCTb paboThbl KaTaIMTUUYECKOro HENTpanm3aTopa.

CnepyeT 3aMeTUTb, YTO MPU YCTAHOBKE KaTaJIMTUYECKOro HenTpanmnsaTtopa
COMpPOTMB/IEHME  BbIMYCKHONO  TpakTa Heum3bexHOo  BO3pacTaeT, u4To
COMpOBOXAAEeTCA  HEKOTOpbIM  yMeHblleHMeM 3(PEPEeKTUBHON  MOLLHOCTHU
aAsuratens (Ha 2 - 3 kKBT). YTo6bl 0bLiee conpoTMBaeHNe BbINYCKHOIO TpaKTa
Npu YyCTaHOBKE KaTalUTUYEeCKOro HenTpanusaTopa CUIbHO He BO3pacTano,
nocneaHnin pasMmewarT 0b6blYHO Ha MecTe npeaBapuTeNbHOro rNyLwuTens.
MoCKONbKY MaKCMManbHasi 3KOHOMMYHOCTb JABUratenss uMeer MeCcTo npu
paboTe Ha obegHeHHbIX cMecsxX (a~ 1,05...1,15), TO BbIHYXAeHHasa paboTa
ABuratens BO BCEM AuMana3oHe Harpy3ok Ha CMeCcu MpaKTU4YecKu
CTEXMOMETPUYECKOr0 coCTaBa Hen3bexHOo BeaeT K CHUXEHUIO SKOHOMUYHOCTH
(8o 5%).

BbINyCKHOWM TpaKT CUCTEMbl CTPEMSATCHA BbINO/HUTL TakMM 06pa3oM, 4TOoObl
NpN OCYLLUECTBNIEHMN BO3/I0XKEHHbIX HA HEro OCHOBHbIX QYHKUMIA OH
cnocobcTBoBan 6bl 60nee NOAHOM OUYMCTKE KaMep CropaHusi OT OCTaTOYHbIX
rasoB n 6onee MO/IHOMY HaMOJIHEHUIO UWINHAPOB ABUratesnss CBEXUM
3apsaoM. B 3aBncnMocTn oT cnocoba opraHmsaumm apmxeHums notoka O Ha
y4yacTKe OT BbIMNYCKHbIX KfanaHoB A0 Bxoda B TypbuHy TypbokoMnpeccopa
BbIMYCKHbIE CUCTEMbl pasfenstoT Ha CUCTEMbl MOCTOSHHOrO AaBJieHus,
UMNY/bCHbIE, MMNOynbCHble C  npeobpa3oBaTensmMu UMNYNbCOB U
3XKEKLUMOHHbIE OAHOTPY6OHbIE.

BbinyCKHble  CMCTEMbl MOCTOSIHHOrO  AaB/IEHUS  M3-3@  MMEKWMXCS

Cepbe3HbIX HEONOCTATKOB Ha aBTOMOOUbHbIX ABUraTensax MPpakKTN4YeCKn He



npuMmeHstoTca. Hambonbuwee pacnpocTpaHeHue 34eCb MNOAYYUIN CUCTEMBI
UMNYNbCHblE N UMNYJbCHble C Npeobpa3oBaTenaMnm UMNYAbCOB. PaccMOTpUM
3TW cucTeMbl NnoapobHee.

B cuny umknnyHocTn npoTekaHus paboyero npouecca B nopwHesbiX ABC B
BbIMYCKHOM TpaKTe, KakK W BO BMYCKHOM, BO3HMKaeT KosiebaTenbHoOe
ABWXXEHMe rasos, B pe3yfbTaTte KOTOporo obpa3syeTcs Bo/sHa AaBNeHuUs.

Bnarogaps 60nbwWoON pa3sHOCTU AaBNEeHWM rasa B UMAMHAPE U BbIMYCKHOM
TpakTe, B MNepBbli MOMEHT C Hadasa OTKPbITUS BbIMNYCKHOrO KjanaHa w3
UMINHAPA BbIXOAUT 3HauUTeNlbHOEe KO/M4ecTBO ras3oB. B 3ToT nepwuog,
Ha3blBaeMbI NpeABapuUTESIbHbIM BbIMYCKOM, CO34AETCs pacrnpocTpaHsaowancs
CO CKOpOCTbK 3BYyKa BOJIH@ AaBNeHus. DTa BOJIHA, OTPaxasCb OT CTEHOK
BblMYCKHOro TpybonpoBoaa, npu onpeaesieHHblX 06CTosATeNnbCTBax MoOXeT
BOCMPENATCTBOBaTbL  AajibHEMWEMY  BbITEKAHUKD rasa U3  UWMAMHAPA,
obycnoBneHHoMy 60/bWON pPa3HOCTbIO AaBfIEHUM B Ha4valbHbIM Nepuoj
BbiNycka. [locneaywowas o4yncTka UWMAMHAPA OT  OCTaTOYHbIX ra3oB
OCYLLEeCTB/ISETCA B 3TOM C/lyyae J/iMWb 3a CYET BblTaJIKMBAKOWEro AeNCTBUS
nopwHs. OuyeBMAHO, 4YTO NpU  TaKUX YCNOBUAX KOSIMYECTBO rasos,
OCTalLWMXCs B KaMmMepe CropaHus OT npeabliaywero uumkna, 6yaert
HanbonbWKMM. DTO OTpULATENBbHO CKaXeTCs Ha NocieaylLweM HanosIHEHUU
LMANHAPA CBEXUM 3apsiAiOM U COOTBETCTBEHHO HA MOLHOCTU, SKOHOMUYHOCTU
N 3KONOrMYeCcKMX nokasaTtenax gsuratens.

OnHako, obpasylowylcsa BOMHY AaB/eHUA MOXHO MCNOSb30BaTb W AN4
CO3[4aHMSA 3a BbIMYCKHbIM K/flanaHOM YCNOBUW, CNOCOBCTBYOWMX yNy4lIEHUIO
OYMCTKN UMAMHAPA OT OCTATO4YHbIX ra3oB. [Ns 3TOr0 BbINYCKHYK CUCTEMY
HeobXxoAMMO HaCTpoUTb TakK, 4YTOObl K KOHLY Mpouecca Bbifycka B nepuos
nMerwencs dasbl nepekpbiTUS KanaHoOB 3@ BbINYCKHbIM KfanaHoOM Mpu
NPOXOXAEHUN BOMHbI 06pa3oBanoCb paspexeHuve. DTO nNpuBedeT K
YBENIMYEHUID KONMYEeCTBa BbITEKAWMX U3 LUUAMHAPA OCTATOYHbIX Fas3oB U
YAYUlIEHUIO HAaMoJIHEHNA €ero CBeXUM 3apsaoM. HacTpomka BbIMYCKHOM
CUCTEeMbl ocywecTBnsetrca nytem nogbopa A/MHLI UM NAOWAAM CeyYeHus
BbIMYCKHbIX TpybonpoBoaoB. Ha HayanbHOM 3Tane paboT Ha3BaHHbIE
napaMeTpbl BbIMYCKHOW CUCTEMbI MpeaBapuTesibHO MoryT 6biTb onpeaeneHbl

pacyeTHbIM METOAOM, OAHaKO 3aTeM HeobxoAnMa MNpoBepKa W YTOYHEHMUE



NONYyYEHHbIX pe3yNbTaToB Ha UCMbITaTeSIbHOM cTeHAae. Npu BbINOHEHNN 3TUX
AOCTaTOYHO TpyAoeMKMX paboT C uenbk COKpaWeHUs KOoJM4yecTBa OMbITOB
ANs Nony4vYeHus OXMAAEeMOro pesynbTtata cnegyeT  BOCMOSIb30BaTbCS
npuemMamMu, N3BeCTHbIMU U3 TEOPUUN MNIAHUPOBAHUS SKCMEPUMEHTA.

MpakTWUKa KOHCTPYMPOBAHUA BbINYCKHbIX CUCTEM MOKa3blBaeT, 4YTO 4eM
6onbwe UMNMHAPOB 0b6beaAnHSAET OANH BbiMYCKHOW TpybonpoBoa, TEM MeHbLIEe
BO3HMKawLWas B TpybonposBoae pe3ynbTUpylOwWwas aMmnauvtyaa AaBfeHus,
obpa3sytowanca B pe3ynbTaTe HaNoXeHUs oTAeNbHbIX BOJIH. M03TOMY, 4YTOObI
n3bexartb HeXenaTeflbHOro  HasoXeHMUs  BOJIH, BbINMYCKHYK  CUCTEMY
BbIMONIHAIOT B BUAE HECKONbKUX PACrosioXXeHHbIX BeepoM (0AMH Haa ApYruMm)
Tpyb6onpoBOAOB, B KaXAbl U3 KOTOPbIX OCYLECTBAAETCS BblINYCK ra3oB He
bonee uyem un3 Tpex UWMNMHAPOB. [N npeaoTBpaWEHUs HexenaTenbHOro
HaNOXeHuns BOJIH NOTOKM rasa n3 ULMANHAPOB  06beanHstoTCS
TpybonposBoaamMn Tak, uTobbl obecneumTb 4YepegoBaHME BbINYCKOB rasa B
Kaxkxabin TpybonpoBoa C MakCMMasbHO BO3MOXHbIMU MHTepBanaMu. lNMpu 3ToM
HeobxoaMMo CTpeMuUTbCs obecneunTb OAMHAKOBYK AJIMHY  BbIMYCKHbIX
TpybonpoBoaoB (Ha npakTMKe 3TO He BcCerga ypaeTcs peanu3oBaTb W3-3a
nMerLwmxca rabapuTHbIX orpaHuyeHun). BbiNosIHEHME Ha3BaHHbIX YCI0BUI
BO3MOXHO Npu Beepoobpa3HOM pacrnosioXXEHUU BbIMYCKHbIX Tpybonposoaos,
Korga OHWM pacnonaratTcs oamH Haa apyrmMm. ObecnedyeHne OAMHAKOBOM
ANnHbl  TpybonpoBOoAOB MNO3BONSIET HACTPOUTb CUCTEMY BbiMyCKa Ha
onpeaeneHHbIn AnanasoH 4acTtoTbl BpaweHus KB. B MMNynbCHOM BblINYCKHOM
cucteMe nogeog O kK TypbuHe  OCyLIEeCTBNSAETCS  OTAEe/bHbIMU
TpybonpoBoaaMun OT KaXKaon rpynmnbl LMANHAPOB.

B uMNynbCHOM BbINYCKHOM cCUCTEMe C npeobpasoBaTteneM UMMNYIbCOB
Tpybonposoabl, obbegunHslowmMe BbINYCK M3 ABYX WAM Tpex UWIWHAPOB,
nepexoasT B BbINOMHAKOWY npeobpa3oBaHne UMNynbCcoB Y-o06pasHyto
Tpyby, ABa TpakKTa KOTOPOM 4Yepe3 onpeaesieHHOe pacCTossHUe 0bbeanHSATCS
B OAUH. 10 CpaBHEHUIO C K/laCCMYECKOW WMMMYSIbCHOW BbIMYCKHOW CUCTEMOW
UMMYy/SIbCHAs cucTtemMa C npeobpasoBaTteneM MMNYAbCOB MNpPOUrpbIBAeT Mo
rabapuTHbIM nokasaTensM, Ho no3sonser nosbicnTb Kl TypbokoMnpeccopa

N YBENMNYNTb pecypc TYpOUHbI.



B aBuratenax ¢ TypboHaanyBoMm Bbixod Y-obpasHon Tpybbl coeanHsaeTcs ¢
BXO0AOM B TypbuHy, a B paBuratenax 6e3 HapayBa - ¢ TpybonpoBoaoOM,
naywmm K rnywutento. AnvHa Y-obpa3Hon Tpybbl OKa3blBaeT 3HauMUTEsSIbHOE
B/INSIHNE HA XapaKTepUCTUKY MOLLHOCTU ABuratens. lMogbop AsWHBLI, npu
KOTOpOW ABuUraTtesib pa3BmBaeT MakKCUMasibHYH MOLLHOCTb, MOXHO BbINMOSIHUTb
TO/IbKO Ha UCMbITaTeNlbHOM cTeHAe. Bbi3BaHO 3TO TeM, UTO AsiMHA Y-obpa3Hon
TPpybbl 3aBUCUT K TOMY Xe€ OT KOHCTPYKTMBHbIX OCO6EHHOCTEN CUCTEMbI
Bnycka wn a3 rasopacnpeneneHus, obycroBneHHbIX NpoduieM KynaykoBs
YCT@HOBNIEHHOrO Ha JABuratene pacnpegenutenbHoro Bana. Cneayert
3aMeTuUTb, 4YTo Ana obecnevyeHUs nNpoTeKaHUa ysBenunuuswerocs obbema
oTpaboTaBWwWMX rasoB nonepevyHoe ceyeHne Y-obpasHon Tpybbl B MecTe
obbeanHeHUs ABYX ee TpPaKTOB AOJIKHO ObiTb 6onbLue.

B oaHOpsAAHbIX  4-UMAMHAPOBBIX  ABUraTensx  WHTepBanbl  Mexay
BCMbIWKaMN B nocsenoBaTesibHO paboTarowmx unmanHapax cocrasnsatoT 180°
noBopoTa koneHyatoro Bana (MKB). MNpu BCTpeyarowmxcs B 3TUX ABUraTensx
nopsgkax pabotel uunmHapos 1-3-4-2 n  1-2-4-3 Ha3BaHHOMY Bblle
TpeboBaHUIO Npu  Haanuum 4-X BbINYCKHbIX KaHanoB 6yaeTr oTBevaTtb
obbvegnHeHne  OAHMM  BbINYCKHbIM  TpybonpoBOAOM  COOTBETCTBEHHO
umnmHapoe 1 u 4, a Takxe 2 wn 3. Tllpu 3ToM O6yper obecneyeHa
paBHOMEPHOCTb 4epenoBaHMsl BbINYCKOB rasa B OAUMH TpybonpoBoa C
MaKCMManbHO BO3MOXHbIM WHTepBanoM 360°. Cxema pacnosioXeHus

BbIMYCKHbIX TpPy60NpoBOAOB NokasaHa Ha puc. 5.1.




Puc. 5.1. CxeMa pacnosio)keHusi BbiNyCKHbIX Tpy6bonpoBoanosB 4-
UMWIMHAPOBOro psigHOro ABurartensa: 1 - BNYCKHOWM KOJUIEKTOp; 2 -
6n0oK UMNMHAPOB; 3-BbiNYyCKHOW Tpy6onpoBoa uvMnmHapos 1 n 4; 4 -

BbINMYCKHOM Tpy6onpoBoa umnamHapos 2 u 3; 5 - Y-o6pasHas Tpyb6a

Y HeKkoTopbIX 4-uMnmMHApOBbIX ABuratenem oba cpeaHnx BbIMYCKHbIX
KaHana (ana umMnumHapoB 2 n 3) obbeAuHeHbl yXXe B rofoBKe UWUINHAPOB.
NnniocTpaunen Takoro pacrnosioXeHUsi BbIMYCKHbIX KaHasioB MOXeT, B
YaCTHOCTWN, CNYyXuUTb ABuratens [A-243, ycTaHaBAMBAaeMbl Ha TpaKTopbl
"Benapycb". pn TakoM KOHCTPYKUMM KaHaNoOB AOCTUMHYTb MNpPaBUIIbHOIO
CorslacoBaHMs AOCTAaTOYHO TPYAHO, HO MOJIyYMTb XOpoLUMe pe3ysibTaTbl Npwu
HanMumn Y-o6pa3Hon BbINYCKHOM Tpybbl Ans uumnmHapos 1 u 4 u obwen
Tpybbl An9 unMnAMHApoB 2 M 3 BMNOJIHE BO3MOXHO. [lpn 3TOM HeobxoamMo
obecneunTb, 4TObbI O6Was aAnsg umnuHapos 2 m 3 Tpyba A0 MecTa ee
obbeanHeHnsa c Y-obpasHou Tpybon mmena 6bl NpUMEpPHO Takon xe obbeM,
4YTO M nocnegHAsa. Takoe e pacnosioXXeHWe BbIMYCKHbIX KaHanos
BCTPEYAETCS N Y HEKOTOPbIX aHrNMncknx asuratenen (MGB, Mini n gp.).

B oaHOPSAHbLIX 6-UMANHAPOBbLIX ABUraTensX nMmeeT MecTto Nopsaok paboTol
umnuHgpos 1-5-3-6-2-4, a Ha asuratenax ¢upMbl Audi M HEKOTOPbIX
aAsuratensax ¢upmbl Mercedes umnumHapbl paboTaloT B nocnenoBaTeNbHOCTU
1-4-3-6-2-5. N B nepBOM, M BO BTOPOM CJlydasiX BCMbIWKK cCneayrT
paBHOMEPHO C MHTepBasioM 120°. BbiNoO/IHEHME Ha3BaHHbIX Bbille YC/0BUI
34eCb AOCTUraeTcs NpUMeHeHMeM ABYX pacrnosioXXeHHbIX BEEePOM BblMYCKHbIX
Tpyb6onposoaos. OanH Tpybonposoa obbeamHsaeT unnmHapel 1 - 3, a gpyrom -
COOTBETCTBEHHO UMnMHApbl 4 - 6. Takmm obpa3oM, yepeaoBaHWE BbIMYCKOB
raza B oauH Tpyb6onpoBoa 34eCb MNpPOUCXOAUT PABHOMEPHO C WHTEpBasioM
240°. CxeMa pacnofioXXeHus BbIMYCKHbIX TpybonpoBOAOB MoKasaHa Ha pwuc.
5.2.
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Puc. 5.2. CxeMma pacnosio)xeHusi BbINYCKHbIX Tpy6onposBoaos 6-
UMWIMHAPOBOro psigHOro ABurartensa: 1 - BNYCKHOW KOJUIEKTOp; 2 -
6nok UuMAMHAPOB; 3-BbiMNYCKHOM Tpy6onpoBoa umnuHapos 1,2 m 3; 4 -

BbiNyCKHOM Tpy6onpoBoa umnamHapoB 4,5 n 6; 5 - Y-o6pa3Hasa Tpy6a

OueBnAHO, 4YTO ANna V-06pasHbiX U ONno3nTHbIX (C yrnoM passana 610KoB
umnnHapos 180°) 12-umnnHAPOBLIX ABUraTenen, MMeKLWmnX KoseH4yaTbln Ban
C paBHOMEpPHOW  MpoOAOSIbHO-CUMMETPUYHOM  CXEMOM  PacnosioXeHus
KpMBOLWWNOB, 0bbeaMHEHME MOTOKOB ra3a BblMyCKHbIMKM TpybornpoBogamMmn Ha
KaXxaoM 6510ke UMAMHAPOB MOXET BbIMOSIHATLCS aHaN0rMYHo.

Heckonbko TpyaHee ob6ctout peno ¢ V-obpasHbiM  8-UMANHAPOBbLIM
aABurateneM, uMMewwmMm  KpectoobpasHyrd  (HECMMMETPUYHYHD)  CXEMY
pacnosioXXeHUs  KpPMBOLUIMMOB KojsieH4YaTtoro Bana. [lpyn Takom cxeme
pacrnosioXXeHnst KpUBOLUMMNOB MNoOCfefoBaTeNbHOCTb paboTbl UWMAMHAPOB B
neBoM M npasBoM 6nokax UWIUMHAPOB HeoAMHAKOBasi, B CBA3M C 4YeM 3TU
ABUraTenn Henb3s paccMaTpuBaTb KakK ABa OAHOPSAAHbLIX 4-UWMNIMHAPOBbIX
aAsuratens. WHoraa wm3-3a HegoctaTka MecTa B MOTOPHOM OTCEKe 3TUM
06CcTOATENBCTBOM MNpeHebperatT, UYTO CHMXKAeT 3(PEHEKTUBHOCTb BbIMYCKHOW
cuctembl. ns oNTUManbHOW HACTPOMKMW BbIMYCKHOM CUCTEMbI B 3TOM Cllyyae
HeobxoanMo HanpaenATb TpybonposBoa OT uuanHApa oaHoro 65ioka K
UMInHApY Apyroro 6noka, Tak 4tobbl nocne ob6beAnHEHUS BbIMYCK KaXXAoro
U3 ABYX UMAMHAPOB B 06WMA Ana Hux TpybonpoBoa npoucxoausn 4yepes
paBHble W MO BO3MOXHOCTW MaKCMManbHble WHTEpBanbl BpeMeHu. [lyCTb

TakoW ABuratenb uMeeT Haumbosiee 4acTo BCTpPeYaWMNCA Ha NpaKTuke



nopsaok paboTbl UMANMHAPOB, NOKa3aHHbIM B Tabnuue 5.1. MIHTepBanbl Mexay
BCMbIWKaMM B uuanHApax no Asurartento cocrasnsatoT 90° MNKB.
Tabnuua 5.1

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

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

pacnoioXeHnsA BblMyCKHbIX TDY6OI'I|DOBOD,OB rnokasaHa Ha puc. 5.3.

1n-2n
o
4J1- 30

H
ran-m}—l-—
Puc. 5.3. Cxema pacnosioxxeHus1 BbiMyCKHbIX Tpy6onpoBoaosana V-
o6pa3HoOro 8-uMnMHAPOBOro ABUratesia C KpecrtoobpasHon cxeMmomn

pacnonoxxeHma kpusowunosB KB: 1 - BnycKHble KoOJU1eKTopbl; J1 -

nesbit 610k uMnmHapos; N - npaBbii 610K LMANMHAPOB

HamHOro npouwe, kKak y ABYX OAHOPSAHbIX 4-UMIMHAPOBLIX ABUraTenem,
BbIMOIHUTb  HACTPOWKY  BbIMNYCKHOM cuctembl Ansa  V-obpasHoro 8-

umnnnHaApoBoro aApuratensa C rnJioCKMM KoJieHY4aTbiIM BaJiOM (C paBHOMepHOVI
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NpoAOSIbHO-CUMMETPUYHON CXEMOM PaCMOIOXEHUSA KPUBOLLIMMOB. HacTpouTb
BbIMYCKHYIO CUCTEMY B 3TOM C/lydae MOXHO OTAesIbHO Ansa Kaxaoro 6noka
UMIWMHAPOB, KakK 3TO CcAenaHo Yy JABuratesieMd rOHOYHbIX aBToMobunen
®opmMmynbl, HanpuMep, B Ford Cosworth V8.

Ocobblt MHTepec npeacTtaBnseT BbIMyCKHas cucrtemMa 5-umnmHapoBbiX
asuratenen. KoHuepH Volkswagen, HanpuMmep, YyCTaHaBAMBaeT WX Ha
MUKpoaBTobychl Caravelle n Transporter. Bxoasiwas B 3TOT KOHUepH dupMa
Audi ocHawaeT TakKuMuM ABUraTens MM  HeKoTOpble CBOW  JlerkoBsble
aBToMobmnn. B aTnx aBuratensdx umMeeTr MecTo nopsanok paboTbl LUMAMHAPOB
1-2-4-5-3. Takum o6pa3om, BCMbIWKKN CNeayT C nHtepsasnoMm 144°, B oToM
cnyyae umnuHapel 1 v 4, 2 n 3 MOXHO 06beAMHUTb nonapHo, obecrneymB
MUHUMANbHLIA WMHTEpBas MexXxay nocneaoBaTesbHbIMM BbiNyCKaMu B OAWH
Tpybonposoa B 288°, a BbINyCK U3 UUAMHAPA 5 OCYLWECTBUTb B OTAENbHYIO
Tpyby yMeHblleHHOro ceyeHusa. Ha onpepeneHHoOM ypaneHun oT 6noka
LuManHApoB Bce Tpu Tpybbl 06beauHsOTCA B 0AHY, NO KOTopon aanee Ol
cneayroT B rywuTesb.

Mo cpaBHEHUIO CO CTaHAAPTHOW CUCTEMOWM BbINyCKa HACTPOMKA BbIMYCKHbIX
Tpybonposogos nyteM nogbopa WX  ASWMHbI  MO3BOSISET  YBEAUYUUTL
KO3 PULUMEHT HAMOSIHEHMSA UWAMHAPOB MpakKTUMYeCKM BO BCEM JAuanasoHe
M3MEeHeHUsa 4acTtoTbl BpaweHnda KB. [llpn >3TOM yBenmyeHme MOLHOCTU
ABUraTens Ha HOMMHAJIbHOM peXxXuMme MOXET gocTuraTtb 6% .

Tenepb  OCTAHOBMMCH  HECKOJSIbKO  noapobHee  Ha  9KEeKUMOHHOW
oAHOTpy6HOWM BbiNyCKHOW cucTteMe, pa3pabotaHHon B LUHNAWN [3], KoTopas ¢
yCcrnexom MoXeT NpPUMEHSATbCA Ha 4-, 6- U 8-UMINHAPOBbLIX ABUraTensax Kak C
HagayBoM, Tak M 6e3 Hagaysa. LOCTOMHCTBOM 3TOM BblIMYCKHOW CUCTEMbI
ABNSAETCA TO, 4YTO OHA YAOBMETBOPSEeT MNpaKTUYeCKn BCeM TpeboBaHUSM,
M3N0XEHHbIM B CaMOM Hayane pasgena. CucremMa MOXeT BbINOJHATLCA MO
OAHOM U3 CxeM , NpuBeAeHHbIX Ha puc. 5.4.

Motok O no BbiINyCKHOMY naTpybky 1 noctynaer B OAHOTPYOHbIN
BblMyCKHOM Konnektop 2. Cneaya no konnektopy, notok OF Bbi3blBaeT
IXKEKUUD B BbINYCKHbIX NaTpybkax. B cBow ouepenb, rasoBble MOTOKW B
BbIMYCKHbIX MaTpybkax BbI3blBAlOT 3XKEKUWKO B BbIMYCKHOM KOJNEKTope.

Bnarogaps HanuMuui 3XeKuMM BO BPEMS NEPEKpbITUS KanaHoB B



BbINMYCKHbIX NaTpybkax ABuraTtens ¢ TypboHaaAyBOM MPOUCXOAUT MOHUXKEHUE
[laB/lIeHNS1 OTHOCUTESNIbHO YPOBHSA AaBneHus nepea TypbuHoi. MNMpu npaBunbHO
noaobpaHHbIX dasax rasopacrnpeaesieHns 3To NO3BOASET YNYULWNTb OUMCTKY
LUIMHAPOB M X HAMNOJIHEHME, YTO MOJIOXKMUTE/IbHO CKA3bIBAETCS Ha MOLLHOCTU

M SKOHOMUYHOCTU ABUraTEI4.

BRSNSV

1 2

2

Puc. 5.4. CxeMbl BO3MOX>XHOINo MCMNOJIHEHUSA 3KEKLUOHHOMU
OAHOTPY6HOM BbINYCKHOM CUCTEeMbl: 1 - BbINYCKHOW naTpy6ok; 2 -

BbIMYCKHOW KOJI/IEKTOP

OcHaweHne oaHobnoyHoro AamsenbHoro ABuratena 64YH12/14 ¢
Typbokomnpeccopom TKP-8,5 2)ekKuUMOHHOM OAHOTPYOHOM  BbIMYCKHOM
CUCTEMOM BMECTO LWTAaTHOW WMMY/NIbCHOM CUCTEMbl MO3BOSINIO YMEHbLIUTb
yAenbHbIN 3P PeKTUBHLIN pacxoq Torsmea Ha 7 - 8 r/(kBT.4) npun paboTte Ha
NOBbILLIEHHbIX Harpyskax v npumepHo Ha 4 r/(kBT.4) npu paboTe Ha ManbiX
Harpy3kax. lNpu oCTaBLIMXCA MNpakKTUYECKN HEeU3MEeHHbIMM pacxone Bo3ayxa
yepe3 asuratenb M Temnepatype Ol nepen TypbuHOM pasneHwe Haaaysa
Bo3pocsio Ha 0,015 - 0,02 MMa, a cpepgHasa TemnepaTtypa Ol B BbIMYCKHbIX
natpybkax ymeHbwumnace Ha 10 - 15°C. Bbnarogaps Hanuuuio 3XeKuunu
AaBneHne B BbIMNYCKHbIX naTtpybkax BO BpeMs MNepeKkpbiTUA 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 BpeMsi NepeKkpbITUA KarnaHoB CTAHOBUTCA HUXE
aTMocdepHoro. pu 3ToM, Kak W y aBuratend C HagAyBOM, MNpouCXoauT
yaydlleHne OYNCTKM U HAMOSIHEHNS UMANHAOPOB.

MO CpaBHEHWK C KJ/IACCMYECKOM MMMYSIbCHOM BbIMYCKHOM CUCTEMOW
IKEKUMOHHasas oaHoTpybHas cuctemMa nNpu ee CyweCcTBEHHO MeHbLUnX
rabaputax no3BonsieT yMeHblWnTb rabapuTbl ABUratens B LE/IOM, MNOBbICUTb
KN4 typbokomnpeccopa, a Takxe yBeNmMuYnTb pecypc TypbuHbl.

O6bl4HO HacCTpoMKa BbIMYCKHOW CUCTEMbl ABUraTtens BbINOJHAETCSH
KOMMJIEKCHO C HACTPOWKOM BNYCKHOro TpakTa. lNpu npaBuibHO Noao6paHHbIX
napamMeTpax ob6enmx CUCTEM MOXHO A[06uTbCca o4veHb 3PPEKTUBHOIO

Hano/MHEHNA UMINHOAPOB CBEXKMM 3apAaAa0OM 1 NOJIYHYUTb 3HAYEHUE 7, >1.




Puc. 5.5. Cxema nepenycka HaaAayBO4YHOro BO3A4yXa Ha BXopj
Typ6uHbl: 1 - 3a60pHuMK Bo3ayxa; 2 - BO3AYWHbIK dunbTp; 3 -
rnywurtenb; 4 - TypbokoMmnpeccop; 5 - xonoausbHUK HaaQYyBOYHOrO

BOo3A4yXa; 6 - UMAMHAP ABUratTens; 7-nepenycKkHOM KnanaH

KoMnnekcHass HacTpoMKa CUCTEM BMyCKa W BbiNyCKka aBTOMOOUIbHbIX
AV3enbHbIX ABUraTtenenm C HaaAyBOM MO3BONSET A0OUTbCA YyNydleHUs UuX
npuémmcrtoctn. [Ana 371oro obe cucteMbl coeaunHsItlOT TpybonpoBoaamu,
bnarogaps KOTOpbIM 4acTb HaAAYBOYHOrO BO34yXa MOXET noAaBaTbCa Ha
BX0o4 TypbuHbl. [peactaBneHHas Ha puc. 5.5 cxema no3BoAsieT MnaaBHO
M3MEHSATb pacxod rasoBO34YyLWHOW CMecu 4yepe3 TypbuHy B 3aBUCMMOCTU OT
pexunma paboTbl ABuraTtens.

Mpn yBeNMYEHUN Pa3HOCTU AaABNEHWA HagAyBOYHOro BO34yXa W
oTpaboTaBWwMX ras3oB BblWe 3a4aHHOr0 3HA4YeHWUs MnepenycKkHoOW knamaH 7
OTKPbIBAETCHA, B pe3y/ibTaTe 4Yero 4acTb HaAAyBOYHOMo BO34yXa MOCTYNaeT Ha
BXo4 TypbuHbl. Takoe perynupoBaHue obecneumsaeT Tpebyemyio pabouyto
XapaKTepUCTUKy asuratens npu pabote Ha 4YacTUYHbIX Harpyskax. [Ons
obecneyeHns BbIxoAa ABUraTenss Ha HOMMHANbHYKD MOWMHOCTb B MNpuBOAE
nepenyckHoro KnamnaHa WMeeTcs YCTPOMUCTBO AN ero O610KMpOBKM B

3aKpPbITOM COCTOAHUN.

6. KOHBEPTUPOBAHWE OABUIrATENIEN ANA
PABOTbI HA F'A3E

CoxpaHsawasaca TeHaeHumMss pocTa UeH Ha TornmBa HedTAHOro
NPOMUCXOXAEHMS, OCOBEHHO Ha BbLICOKOOKTAHOBbIM 6eH3MH, U Bce b6onee
yXectoyawowmecss TpeboBaHMA K  CHMXXEHMIO  YPOBHS  TOKCUMYHOCTMU
oTpaboTaBWMX rasoB BbIHYXAAT @GUPMbI MO NPOU3BOACTBY ABUratesnien
NCKaTb MyTU, NO3BONSAKOLWME CHU3NTb CTOMMOCTb 3KCMyaTauum aBTomMobuns.
OAHMM M3 TakuUX NyTen ABNSETCA KOHBEPTUpPOBaHMEe KakK GEeH3MHOBbLIX, Tak U
Av3enbHbIX ABuratenen ona paboTbl Ha ra3oBOM TOMJMBE.

Mpn nepeBoae Ha ras aBToMobuNb MoXxeT 060pyAOBaTbCA YCTAHOBKOW MU

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



BBMAY WX FPOMO3AKOCTU, MPUMEHSIOTCS NULLb HA FPY30BbIX aBTOMOGUASAX WM
aBTobycax.

Ha coctoaswencsa 10-14 Hoabpa 1999 r. B CaHkTt-leTepbypre VII
MexayHapogHon BbicTaBke "ABTo-Cepsuc Loy - 99" BeHrepckoe AO RABA
NpeacTaBMIO HOBOE CEMENCTBO pPSAAHbIX 6-UMnMHApPOBLIX ABuratenen G 10 ¢
rOpU30HTaNbHbIM pacnonoXxeHnem 650ka uunmMHApoB, paboTatowmx Ha
CXaTOM NPUPOAHOM rase un npeAHasHadYeHHbIX A58 YCTaHOBKM Ha aBTobyChbl U
rpy3oBble aBTtomobunu. T[pu nepesBoae Ha ra3 6a30BblX AU3eNbHbIX
nsuratenen cemencrtea D 10 ¢ paboumm obvemoM 10,35 n Ux cTeneHb cxaTud
6bbina yMmeHbweHa ¢ 15,2 po 11,0...12,7 B 3aBUCUMOCTM OT MOAENMW.
Asuratenn obopynoBaHbl TypboOKOMMpPEeCccopoM C KJanaHoM repenycka
oTpaboTaBwmMx rasoB W  XONOAMNBHMKOM  HaAAyBOYHOMO  BO34AYXa,
pacrnosioXXeHHbIMKM  nepej  ra3oBO34ylWHbIM - cMecuTeneM.  CMecutensb
paspabotaH ronnaHackom dupmon Deltec Fuel System Ha ocHoBe Tpybku
BeHTypn c noasBoaoM rasza B Anddy30op 4yepe3 CUCTEMY paananbHbIX
otBepctun. KoadpuumeHT un3bbiTka BO3AyXa B 3aBUCUMMOCTM OT pexuma
paboTbl ABUraTens naMeHseTcs B gnanasoHe a = 0,97...1,5. PacnonoxeHHas
3a cMecuTeneM gpoccenibHas 3ac/ioHKa NO3BONAsSeT perynpoBaTbh KOIMYECTBO
ra3oBo3ayLlIHOM cMecu, obecneumBas ycTtonumBylo paboTy aBuratens M Ha
YyacTU4YHbIX Harpyskax. Hanpumep, asuratens RABA G 10 DE-190 wumMmeet
HOMUHaNbHYO MowHOCTb 190 kBT npm 2100 1/MMH M MaKCMManbHbIN
KpyTawmm momeHT 1130 HM npwm 1300 1/MuH. Tpu 3TOM KO3(DUUMEHT

npucnocobnsemoctn k - 1,27 n cKopocTHOM KoadduumneHT k., = 0,619, yTo

YKa3blBa€T Ha HEKOTOopoe yaydweHne AUnHaMUNYeCKMX KadeCTtB [ra3oBOrlro
ABuratenada rno CpaBHEHUIO C 6a30BbIM An3e/bHbIM BapMaHTOM. An3senbHbIn

ABUraTesib TaKOM >Xe MOLHOCTM MMeeT COOTBeTCTBeHHO k = 1,183 mn k, =

0,632. lNpn KOHBEPTUPOBAHMMN Ha ra3zoBoOe TOMJMBO YPOBHU TOKCUMYHOCTM OI
M wyMmHocTn asuratenem G 10 no cpaBHEHWUOD C AM3ENbHbIMW ABUraTensMm
3HAYNTENIbHO YMEHbLWMUAUCb. [1pn 3TOM MOTOpPECypC rasoBbiX ABUraTenemn
BblpoC Ha 30%.

Tak pewaetca obo3HauyeHHas Bbiwe npobnema, koraa 3a ageno bepetcs
connaHas dupma. A Kak o6cTtoaT Agena B 4acTHOM cekTope? CTpeMsicb

YMEHbLLNTb 3KCnnyaTtaunMoHHbIE pacxoabl Ha TOMNAUBO, HEKOTOpblE



aBTONOOUTENN 3aMEHSAIT YMJOTHUTENbHYD MPOKNAaAKy MexAay r0J0BKOM U
610KOM UMAMHAPOB Ha 6onee TONCTYKD U YMeHbWalT TEM CaMblM CTereHb
ckatma asuratens. Takon "TIOHUMHI" NO3BOMSeT 3anpaBfTb aBTOMO6UIIb
bonee pgeweBbiIM HM3KOOKTAHOBbIM 6EH3MHOM, OAHAKO 3TO COMPOBOXAAETCS
yBelM4YeHneM pacxoga TonamBa, HEKOTOPOW MOTEpPEN MOLHOCTW ABuraTtens,
YXYAWEHNEM €ro AMHaMMUYECKMX KadyeCTB M, KaK MpaBuio, YBEIMYEHUEM
TOKCMYHOCTK OoTpaboTaBwux rasos. O6ycnoBfeHo 37O, BO-NEpPBbIX, TEM, YTO C
YMEHbLIEHMEM CTEMEHU CXKATUA MPU HEU3MEHHbIX MPOYUX KOHCTPYKTUBHbLIX
napameTpax  ABurartens HenzbexHo  yBennuumBaeTcs Ko dunumeHT

OCTaTO4HbIX Ta30B Y.y YTO BbI3blBA€T YMEHbLUEHUE KO3¢)d)VILI,MeHTa
Hano/JIHEHNA 77, , YMEHbLUEHNE CKOPOCTU CropaHuA TOI'IJ'IVIBOBOB,CI,YLIJHOVI cMecu

N yBeNMYEeHMe HEnoJSIHOTbl ee CropaHusi. Bo-BTOpbIX, YMeHblLUEeHNEe CTEerneHu
CKaTusl COMPOBOXAAETCS YBEIMYEHMEM nMAowaau TMOBEPXHOCTM KaMepbl
CropaHus u BO3pacTaHMEM MO 3TOW MpUYMHE HENPOU3BOAUTESNIbHbIX MOTEPb
BblAE/IMBLLENCS B MPOLIECCe CropaHUst TENJIOTbl B CTEHKMU.

Opyron, 6onee apdPeKTUBHLIN NYyTb pelleHnss Ha3BaHHOM nNpobnemsl, - 3TO
KOHBepTMpoBaHue paBuratens ans paboTbl Ha rase npu COXpPaHEHUU
BO3MOXHOCTU paboTbl ero Ha 6eH3nHe. B 3ToM cnyyae pabota Ha 6eH3nHe
NO3BOJIAET COXPaHUTb MPAKTUYECKM HEU3MEHHbIMU MpEeXHUe ANHaAMUYecKue
KayecTBa aBTOMOOW/IS, YTO HEMANOBA)XXHO, HanpuMep, B YCNOBUAX €34bl MO
ropoay (6bbicTpoe TporaHue C MecTa W ObICTpblM pa3roH). Pabota Ha rase
6onee npeanoyTUTENIbHA Ha 3aropoAHblX Tpaccax, rAe Mo YC/I0BUSAM
AOPOXHOro ABMXeHust (orpaHuMyeHme CKOpPOCTM, Mnaoxas gopora) nonHas
MOLLHOCTb OT ABUraTens npakTtuyeckn He TpebyeTcs.

JlerkoBble aBTOMO6UAM 060pYyAYHOTCS WCKIIOYUTENbHO YCTAaHOBKAMWU ANs
CKMXXEHHOro rasa. PaccMoTpuMM Hambonee BaXXHble XapaKTEPUCTUKU TaKUX
aBToMobunen, a TakXke HeKOTOpble OCOBEHHOCTU YCTPOWCTBA CUCTEMBI
nMTaHmsa n ee paboTsbl.

NMOMMMO yMEHbLUEHUS pacxoaoB Ha TonmeBo paboTa ABUratens Ha rase
obecneumBaeT n paa APYrMX BaXHbIX NPenMyLLECTB:

e yBe/MYeHMe pecypca ABuratens, o06ycnoBneHHoe OTCYyTCTBUEM
KOHAEHCauMu TOMaMBa WM CMbIBaHMS MJAIEHKM Macsa CO CTEHOK

UMIUHAPOB;



e yBe/IMYEeHMe Ccpoka Cnyxbbl CBeyen 3axuraHus BCNeacTBue
YMeHblleHNUa Harapoobpa3oBaHWs Ha MOBEPXHOCTSAX  KaMmepbl
CropaHus, B TOM 4YuC/e Ha U301ATOpax U 3/1eKTpoAax CBeyewn;

e YyBeNnYyeHune BpeMeHU COXpaHeHus MacnoM CBOMUX
SKCNAYaTaUMOHHbIX KayecTtB MO MNpUYMHE  YMEHbLUEeHUs  ero
3arpsA3HeHns NpoAyKTaMm CropaHums U OTCYTCTBUS €ro pasXmxxeHus
TOMNNBOM;

e yMeHblUeHMe TOKCUMYHOCTM OTpaboTaBlMX ras3oB Mo npuymHe bonee
NOSIHOMO  CropaHMs  ras3oBO34YLWHbIX CMeCeEM W MOHMXKEHHOM
TeMnepaTypbl CrOpaHuS.

OnHako nMpu nepesoje ABUraTens Ha ra3 nposiBASIOTCS U OnpedesieHHble
HeAOoCTaTKu:

» NpoOUCXOAWT  HEeKOTopoe  YMeHblueHuMe  MOLWHOCTM  ABurartens,
obycnoeneHHoe 6onee HU3KOM  TENNOTBOPHOM  CNOCOBHOCTLIO
ra3oBO34YLWHbIX CMecen No cpaBHeHMIO ¢ 6eH30B034YLWHbIMA;

» Npu OAMHaKoOBOM eMKOCTM ra3osBoro 6ansioHa wn  6eH3o6baka
YMeHbLUAeTCs 3anac xoga asTomobuns;

» rasoBbl 6annoH 3aHMMaeT 4yacTb nonesHoro obbema 6ara>kHoro
oTceka aBToMObunsa (Hanuume B OGaraXxHoM OTCEKE TMMOSIHOCTbIO
3anpaBfieHHOro rasoBoro 6ansoHa emkocTbto 50 1 paBHOCMABHO
pa3MeLlleHnto B oTceke Hbaraxa maccon npmmepHo 50 Kr).

NMocneaHM HepoCTaTOK BeCbMa CYLLeCTBEHHbIM, TakK KakK rnocaaka B
aBToMObUb, KpOMe BOAUTENs, 4YeTblpex MacCaXXupoB MOXeT O3Ha4vaTb
npesBblleHne Noae3HOM Maccbl aBToMobuns.

YT06bl NPUHATL peweHne 0 BO3MOXHOCTU MIN HEBO3MOXHOCTU YCTaHOBKM
Ha aBToMObuNb rasobannoHHoro o6opyaoBaHMs, MNOMMMO HAa3BaHHbIX
NpenMMyLecTB M HeAOCTAaTKOB MOJSIe3HO npeaBapuUTeNlbHO MO3HAKOMUTLCA C
Hambonee BaXXHbIMW XapaKTEPUCTUKaMMU aBTOMOOWNSA, OCHAWEHHOrO 3TUM
obopynoBaHumeM.

Tak Kak OKTaHOBOe 4ucno nponaH-bytaHoBon cMecn 6onee 100 eamHuu,
TO ANs [OCTUXKEHWUS BbICOKMX rMoKasaTenem MOLHOCTU U 3KOHOMUYHOCTMU
ABUraTenb AO/HKEH UMETb 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 mozenen BA3 2108 - 2109), TeM Bbille 3KOHOMWYHOCTb U MOLLHOCTb
aAsuratensd. [lpun nonesHoMm ob6beme raszosoro 6annoHa 42 nutpa (4acTb
obbema 6annoHa, 3anosIHEHHAsA CXKMXEHHbIM ra3oM) U cpegHeM pacxoje rasa
ANs Ha3BaHHbIX Moaenen npuMmepHo 10 n Ha 100 kM 3anac xoaa aBToMoOb6uUNSA
Ha rase cocTaB/ideT 0K010 420 KM.

YT06bl OUEHUTb CPOK OKYMaemocCTu 3aTpaT Npu nepesofe aBTOMOGUASA Ha
rasoBoe TOM/IMBO HYXHO CHadana onpeaennTb 3aTpaTbl Ha razoBoe TOMJIMBO
(6eH3nH) npu npobere astomobuna 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 nokasbiBaeT MaTepuasnbHbl BbIMIpbiW B pybnax npu npobere 1000
KM. YMHOXasi 3Ty pa3HOCTb Ha roanoBoM npober cBoero aBToMobunA,
Bblp@>XeHHbIN B TbiCA4aX KMIOMETPOB, NOJy4YaeM MaTtepuasibHbIA BbIMIPbIL 3a
OAMH roZ 3Kcniayatauum asTomobuns. [anee octaeTcs nofAenmtb CTOMMOCTb
YCTaHOBKM rasoBoro obopyaoBaHus Ha rogoBOM MaTepuanbHbIA BbIUIPbILW, U
Mbl MOJSIy4MM rnepuos BpeMeHun (B rogax), No UCTeYeHMM KOTOpOro 3aTpaThl

OKYynsATCS.

Ecnn B3BecmB Bce "3a" u "npotmB", Bbl pewnnn yCTaHOBUTb ra3oBoe
obopynoBaHme Ha CBOM aBTOMOOUAb, TO Ans 6osee MOSIHOMO 3HAKOMCTBA C
0COB6EHHOCTSAMM KOHCTPYKLMW M 3KCNSyaTauum CUCTEMbl MUTaHUS ABUratens
Takoro aBTtoMobung cneanyet obpatntbcsa K [4]. U3N0XKEHHbIN HUXE MaTepuan
naet oblwee npeacrtaBneHMe O YCTPOMCTBE CUCTEMbl NUTAHUSA ABuUratens,
no3sonstoLwen pabotatb eMy Kak Ha rasoBoM TonanBe, Tak MU Ha BeH3unHe.
Ons coXpaHeHWs HEU3MEeHHOMW KOHCTPYKUMM T[O0N0BKU UWMAMHAPOB MNpwU
nepesoje ABuratesid Ha ra3 WMCNoONb3yeTcs BHelwHee cMmeceobpasoBaHue C
NOMOLLbID CMecuTesien C nepecekarWwmMMnNCa Unau napaniesbHbiIMM NOTOKaMMU
BO34yXa M rasa. Hanbonee pacnpocTpaHeHHble CXeMbl CMecuTesier NoKasaHbl

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

nepecekarwMMmMCA NOTOKaMM rasa m sosayxa; 6 - ¢c napannenbHbIMU

NMOTOKaMu rasa m Bo3ayxa

Ob6bI4YHO Takne cxeMbl cMeceobpa3oBaHNA UCMONb3YIOT, Koraa 6eH3MHOBbIN
ABuratenb KoHBepTupyeTcsa aAns paboTbl TONbKO Ha rase. B aTom cnydae
ra3soBO34YLWHbIA CMecuTeNb yCTaHaBAIMBAeTCA Ha MecTo kapbiopaTtopa. Ecnu
YCTaHOBUTb TaKOW CMecuTenb Haj KapbropaTOpOM W COXpPaHUTb TEM CaMbIM
BO3MOXHOCTb paboTbl aBuratens Ha 6eH3MHe, TO YyBenu4yuMBLIeecs
COMpOTUB/IEHNE BMYCKHOrO TpakTa npueeaet npu pabote Ha 6eH3nHe K
3HauYMTENbHOMY BO3pacTaHMIO pacxoa TonauBea.

Mpu >XenaHnum COXpaHUTb BO3MOXHOCTb paboTbl ABuratenss Ha 6eH3nHe C
npuemMsieMbiM pacxoAoM TOMJIMBA MOXHO BOCMOMb30BaTbCAd OAHUM U3
pekoMeHayeMbix B [4] nyTen:

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

e BMasTb B NepexofHYl KOpobKy BO3AYLIHOro ¢uabTpa B 30HE Haj
kapbiopaTopoM aBe rasonoasoasiwime Tpybkm (ana asuratenenm c
BO34YLWHbIM (PUNLTPOM He Hag KapbiopaTopom).

Ecnu HET  XefaHus N3MEeHSATb KOHCTPYKUMIKO  AOPOrocToswiero
kapbiopaTopa, TO ocTaeTcss BTopon nyTb. [lpu 3TOM B aBToOMObMANaX, rae
BO3AYLWHbIM (PUNLTP pacnonoXeH HenocpeacTBEHHO HaA KapbiopaTopow,
BMawmkKy rasonoAaBoAaswmnx TpyboK MOXHO Mpou3BecTM B cCrneumanbHo
M3roTOBJ/IEHHbIN MepexoAHbl dnaHel, KOTOpbIM YCTaHaBAMBAETCH 3aTeM

Mexay BO34AYWHbIM (GUAbTPOM KU KapbtopaTopoM.



[JocTaTouHO Xopowo oTpaboTaHa KOHCTPYKLUMSA ABYXKaMepHOro rasoBoro
cMecutensa pgnsa astomobunen BA3. DTOT cMecuTenb npeacraBnser cobowu
nepexoAHbln  dnaHey, YyCTaHaBNMBaeMblin BMECTO TenJoM30aMpPYIoLLEN
NPOKAAAKM  MeXAay KOprycoM ApOCCefibHbIX 3aC/IOHOK W KOPMyCcoMm
NONJaBKOBOW KaMepbl Kapbtopatopa. Takas KOHCTpykuumsi obecneudmBaeTt
MUHMMaNbHLIA pacxod rasa npu pabote Ha XONOCTOM X004y, POBHYK paboTy
ABuratens npuv  M3MeHeHuM pexmnma paboTbl, A[OCTAaTOMHO Xopowwue
MOLWMHOCTHbIE U 3KOHOMUYECKME XapaKTEPUCTUKM U  HU3KUA  YPOBEHb
TOoKCcn4yHocTum Ol .

Cxema cuctembl nuTaHus asuraTtens, obecnedusawowas ero paboTy Ha
ra3oBoM Tonamee WM Ha 6eH3nHe, nokasaHa Ha puc. 6.2.

BHuMmaHue! Bo un3bexaHume BbiIxoaa ABuratenss M3 CTpos M C UENbio
obecneyeHns noxxapHon 6e3omacHOCTM oaHoBpeMeHHas paboTa asurartens
Ha razoBoM Tonsimee n 6eH3nHe He AonyCcKaeTcs.

CucteMa nNuUTaHUA BbIMOJIHEHA M3 pacyeTa, YTo ra3oBoe TOMJIMBO ABASETCH
OCHOBHbIM, @ 6eH3MH - pe3epBHbIM. [Ona 3Toro B 6€H30MpoBOA MexAay
TOMJMBHbLIM HacocoM 7 u KapbiwopaTopoM 8 yCTaHOB/EH 3NEKTPOMArHUTHbIN
knanaH 24. lNpun paboTe agBuratens Ha rase KjaanaH nepekpbiBaeT nogavy
6beH3MHa B nMOMIaBKOBYK KaMepy KapbiwopaTtopa. YnpasneHue paboToun
KNnanaHa ocCywecTBAseTCa BoAMTENEM C MOMOLWbK MepekayaTens Buaa
TONAMBA, MNOAKYAEMOro 4yepes 3aMOK 3aXWUraHus K 3NeKTpUYecKor uenu

KaTyLWKN 3aXnUraHmna m yCtaHaB/IMBaeEMOro 06bI4HO NOA4 WNTKOM I'IpVI60pOB.



Puc. 6.2. CxeMma cucreMbl NUTaHUA ABuUrarensa Ana paborbl Ha
rasoBomMm Torsimse m 6eHsmHe: 1 - uMnMHAp ABurartens; 2 - 6eHsobak;
3 - 3asiMBHafA ropnoBuHa; 4 - cenapartop napoB 6eH3uHa; 5 -

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



TOMJINBHbIM HAcoc; 8 - kap6ropartop; 9-o6patHbiM knanaH; 10 -
BO3AyWwHbIXW dunbtp; 11 - Bo3ayxo03abopHuk; 12-rnywwurtenn; 13 -
noporpeBaTtesib BMYCKHOro Tpakrta; 14 - 6assioH AN CKMIKEHHOro
raza; 15 - HanosHUTeNnbHbI® BeHTWNb; 16 - pacxoAHbIn
MarucTpasbHbli BeHTWIb; 17 - ra30Bbiii 3/1IEKTPOMArHUTHbINA KNanaH ¢
dbunbTpom; 18 - ucnaputenb peaykrTopa; 19-perynartop nepBoOM
CTyneHu peaykropa; 20- perynatop BTOPOW CTyNneHU peaykropa; 21 -
[AO3aTOp rasa yepes nepBbin NaTtpybok; 22 - TpOMHUK; 23 - go3aTtop
rasa yepes BTOpou narpyb6ok; 24 - 6eH3MHOBbIA 3/1IEKTPOMArHUTHbIN
KnanaH; 25 - ABYXCTyNeH4YaTbii peayKrop-ucnapureslb HU3KOro

AaBnieHunAa

CXMXEHHbI ras HaxoauTcs nog AasneHvem 1,6 MMa (16 krc/cm?) B
6annoHe 14. 3anpaBka 6annoHa Npou3BOAUTCA HaA aABTOMOOWUIbHOWM
ra3oHano/IHUTENbHOW CTaHUMM Yepe3 WTyuep C pe3nHOBOM KOHYCHOW MydToMn
N HanonHuTenbHbIM BeHTUNb 15. Mpu paboTte aBuratena ras us 6annoHa no
rMOKOMYy ra3onpoBOAY BbICOKOro AaBsieHUS NOCTyrnaeT yepes3 pacnosioXKeHHble
B OAHOM Kopnyce 17 32neKTpOMarHUTHbIAW KnanaH W  GuabTp B
ABYXCTYMeH4YaTbl peayKTop-ucnapmtenb HU3KOro aasneHusa 25. [a3oBbin
SNIEKTPOMArHUTHbIA KjanaH OTKPbIBAeTCA BOAUTENEM MPU  BKJIIOYEHHOM
3aXKUraHmu C NOMOLLbIO MepektoYyaTena Buaa Tonnamea. B cnyyae aBapuinHon
CUTyauMn KfanaH TrepMeTUYHO TrepeKkpbiBaeT rasoByw Marucrpanb. B
dunbTpe ras oumnLaeTCs OT COAEPXKALLMXCA B HEM MeXaHNYeCKMX NpuMecemn u
CMOJIUCTbIX COeAUHEHUN.

PeaoyKkTop-ucnaputesib HU3KOro gasneHus 25 coctouT u3s ncnaputens 18 u
perynatopoB nepson 19 m BTopon 20 ctyneHen. Tennota ANs MCNapeHus
rasa noABOAWTCS K UWCNApUTEN0 OT CUCTEMbl OXJaXAeHus ABuraTtens.
Perynatop nepBon CTyneHU peayKTopa MOHWXaeT AasneHue rasa ao 0,2
MlMa, a nocne BTOPOM CTyMNeHW JAaBfieHMe rasa CTaHOBUTCA 6aM3KUM
aTMocdepHoMy. lloa AEeNCTBMEM pa3pexeHusi, Cco34aBaemMoro BO BMYCKHOM
Tpybonposoae npu paboTte agBuraTtens, ras yepes TPOMHUK 22 1 gosaTtopbl 21
n 23 nocTtynaeT BO BMNyCKHOW TpybonpoBoa nepen BO3AYLIHOM 3aC/IOHKOM

kKap6iopaTtopa. 34ecb MNPOUCXOAUT €ro CMelleHne C MnocCTyrnawwmM B



ABUraTenb BO3AYXOM, B pe3ynbTaTe 4yero obpasyeTcss O4HOpOoAHasi roptoyast
cMmecb. [pu yBeMYEHUM Harpysku pasuratenss (OTKPbITUM APOCCESbHOM
3aC/IOHKM) MOCTYMNNeHMe ra3a aBToMaTudecku Bo3pactaeT. OT kapbiopaTopa
ra30B034yLUIHAsA CMeCb CreayeT B UMNUHAPbLI ABMraTens no TOMY Xe TpakTy,

4yTo U 6eH30BO3AYyLWHAA CMeCb Npu paboTe agBuratens Ha 6eH3uHe.

7. ECTb JIN ELWWE PE3EPBbI 4J11 THOHUHTA?

AHann3 TpagUUMOHHBIX MyTeN TIOHWHIA ABUraTens, pacCMOTPEHHbIX Bbllle,
noKasblBaeT, YTO UX BO3MOXHOCTU UM NPaKTUYECKU MOJSIHOCTbIO McYepnaHsbl,
WKW CBSA3aHbl C CYLWECTBEHHbIM YyBe/M4YeHMeM MaTepuanbHbiX 3aTpaTt. Bce
Ha3BaHHble MyTM HanpaBfieHbl B OCHOBHOM Ha co3daHue bonee
6naronpusATHbLIX YCOBMW ANs npouecca CropaHus B ABUraTtene WaM Ha
ncrnpaBneHme pesynbTaToB, MOJIYyYEHHbIX B Mpouecce CropaHusl, HO caMm
npouecc CropaHusa NpakTUYecku He 3aTparmeatoT.

B 3ToM cBS3M B nocnegHuve roabl HaAaMEeTUIUCb AO0CTAaTOYHO HOBble
HanpasneHus, KOTopble MosiydalT Bce 6osiee MoOSIHOe TeopeTnyeckoe u
npakTnyeckoe noATBepXAeHne, - 3TO MpPUMEHeHuMe B  ABuratensx
3/IeKTPUYECKMX U MAarHUTHbIX NOSIEN, A TaKXe 31eKTPUYECKNX pa3psaoB.

N3BECTHO, 4YTO WMOHbI KWUCNOPOAA MMEKT O4YEHb BbICOKYID XUMUYECKYHO
aKTUBHOCTb. OaHaKo nMOMbITKW TMPUMEHEHUS SNEeKTPUYECKUX paspsaos,
HanpuMmep, C Uesblo MOHM3AUUW BO3AYLIHOMO MOTOKa Mpu ABUMXEHUU ero no
BMNYCKHOMY TpaKTy CKOJIbKO-NM60 3aMeTHOro pesysbTaTa C TOYKWU 3peHus
yydleHnsa cropaHms rnoka 4to He ganu. OCHOBHasa NpuUyMHa 3TOro KpoeTcs B
TOM, 4YTO BpeMs CyWeCTBOBaHUS WOHU3MPOBAHHbBIX 4YacTuy, Kucropoaa
3HauMTENbHO MeHblle, 4YeM BpeMsd, 3a KOTOpoe 3TW 4YacTuubl AOCTUralT
LmanHapa.

Hanbonee nepcnekTMBHbIM K3 3TUX HaNpaBieHUN NpeacTaBnseTcs
NPUMEHEHME 3SMEeKTPUYECKOro nonsl BbICOKOWM HanpshxkeHHocTn (3MBH)
HenocCpeACTBEHHO B KaMepe cropaHusa asuraTtens. Takad oueHKa OCHOBaHa
Ha ToM, 4TO JIBH no3sonseT 3pPeKTUBHO BO3AENCTBOBATbL Ha npouecchbl B
umnuHape asuratend, 6narogapsa  4eMy co34aloTcsa  NpeanocblkKW - Ans

ynpaBneHUs NpoL,EeccoM CropaHus.



7.1 [eicrBue 3/1eKTPUYECKOIro noJisi Ha npoyecc CropaHms

BbINONHEHHbIE BO BTOPON NosioBUMHE XX BeKa uccnenoBaHus nokasasnau, 4YTo
CYLECTBEHHYIO pOJib B Mpouecce cropaHus yrnesoAopoOAHbIX TOM/IUB UrpaeTt
MOHM3AUMA ra3oB Kak BO @GpPOHTE nnamMeHu, Tak U B 30HE NpPOAYKTOB
cropaHusa. KpaTko MOACHUM CyTb MOHM3aUMW U MNOKaXXeM, Ha YeM OCHOBaHa
BO3MOXHOCTb MCMOJSIb30BAHMNS 3TOr0 SAB/IEHUS.

NoHMn3aumnsa rasoB TpebyeT CyLleCcTBEHHbIX 3aTpaT 3Hepruu. lloTeHumansl
MOHM3auMn 60NbUMHCTBA aTOMOB M MONEKYy/s YrneBoAOPOAHbIX TOMJMB
HaxoaaTca B npegenax 4...20 3B (31eKTpoOHBOALT). [pn 3TOM HaMMeHbLUee
3HayeHue noTeHuunana noHmsauunm (4,35 3B) nMeeT aToMapHbIN yriepoga.

N3 MHOXecCcTBa NpoueccoB, BeayLluX K MOHM3aunm, Hambonee 3Ha4YMMbIMU
ABNAOTCA MOHMU3aUMA NpU CTOJIKHOBEHWUK, Nepenada 3/1eKTPOHA, MOHM3aUUs
npu nepegadvye >sHeprun BO3OYXAEHMA KN XeMoumoHu3auus. [pu ropeHunu
yrneeBoAopoOAHbIX TOMJIMB MMEKT MEeCTO BCe Ha3BaHHble BWMAbl MOHU3AUUN.
KpomMe TOro, MHOrme BO3HMKAKOLWME B rMpouecce CcropaHuUsa 4acTuubl,
CNOCO6bHbI 06pa3oBbiBaTb OTpuUaATeNbHble WOHbI. [1OCKONbKY peakuum
3axBaTa 3/1eKTpPOHA HOCAT 3K30TepMUYECKUM XapakTtep, TO MMeeT MecCTo
anccmnaumsa SHeprum, 4YTto HakagbliBaeT onpenesieHHble OrpaHMYyeHusa Ha
MeXaHU3M peakuui Takoro tTuna. CxXoAHbIM C 3aXBAaTOM 3/1eKTpOHA ABNSETCHA
npouecc nepefayun 3apsia, KOTOPbIM B Clydae peakuuy Mexay WoHaMm um
MOMEKY/laMWU MOXET CONPOBOXAATbCS XMMMUUYECKOW neperpynnmpoBKOWM.

CunTaeTcs, 4To B Cilyvae CTO/IKHOBEHUS Mosiekyn (4YacTtuy) € a3NeKTpoHaMu
MOHM3aUMA Mosiekyn (4YacTul) HauYMHaeTCd C MOMEHTA, KakK TOJSIbKO 3Heprus
3/IEKTPOHOB npeBbICUT noTeHuman MOoHU3aUNN. MakcumanbHas
3 PpeKkTMBHOCTL MOoHM3aumn ang monekyn CO, NO, O,, C, Hy, Ha u apyrux
AOCTUraeTcs nNpu aHeprun anekTpoHos npumepHo 100 3B.

B cny4yae CTONKHOBEHMS C aTOMaMM U MOHAMU KPUTUYECKas 3Heprus, npwu
KOTOPOM Ha4YMHAeTCs WOHM3auusl, Bbllle, 4YeM B CJlydyae CTOJIKHOBEHUS C
3NeKTpoHaMu. pn 3TOM MakCMMyM WMOHM3aUMK HabnwaaeTcss Npu SHeprusx

nopsaka 10°...10% 3B.



TUNWYHbIE NpPOLECChbl rOpeHns XapaktepusytTcsa sHeprunen ot 0,1 ao 1,0
3B. CnepoBatenbHO NpU 3TOM CTOJIKHOBEHMUS 4YacTul C dneKTpoHamu 6onee
3pPEeKTMBHbLI, YEeM WX CTOJIKHOBEHUS C MOJieKynaMy, Bbli3bliBatowmne
MOHM3ALMIO.

NoHM3aumna nyteM nepenayn sHeprum BO36yXAEHUS MMeeT MeCcTO, Koraa
oAHa W3 4yacTuy OoTAaeT, a Apyras nNpuUHUMaeT 3Hepruto Bo36yxaeHus, B
pe3yfibTaTe 4Yero rnpMHMMaruwas Yyactmua MOHU3NpyeTcs.

XNMOMOHM3AUMSA BO3HMKAET MNpu  XUMUYECKOM neperpynnmpoBke, B
pe3ysbTaTe KOTOPOW BblAENSeTCd 2SHeprus, Bbi3blBalOWas WMOHU3AUMIO
MCXOAHbIX  4YacTuy. XMMUYECKMe peakuumu neperpynnupoBKM  HOCAT
3K30TEPMUYECKNUN XapaKTep, MNpOTEKalT C BbICOKOW CKOPOCTbO U urpatoT
O4YeHb BaXKHYIO pPOJib B peaKLMOHHbIX 30HaX Yri1eBoaOpOAHbIX MaMeH.

Mpu cropaHMn yrneBoAOpPOAHbIX TOMAIUB CUbHOE BAUSIHUE HA WMOHWU3ALMIO
NnJaMeHn OKa3blBaeT TEepPMO3/1EKTPOHHAs 3MUCCUSA. DTO SABJIEeHME BO3HMKaeT
NP BbICOKMX TeMmnepaTypax, Koraa >Heprus 23/eKTPOHOB CTaHOBMUTCS
AOCTAaTOYHOW ANnsa TOoro, 4tobbl OHW MOMAM MOKUHYTb MOBEPXHOCTb TBEpPAbIX
yactmu. B pe3synbTate TEpMO3NEKTPOHHOM 3MUCCUM 4YacTuubl npuobpeTtaroT
NONOXUTENbHbIN 3apaad. B yrneBogopoAHbIX MjaMeHax K TakuMM 4acTtuuam
cneoyetr OTHeCTU, npexae Bcero, 4actuubl yrnepoaa (caxwn). [llpu
TemnepaTtype 1880 °C, xapaKTepHOM Ans8 KaMepbl CropaHus ausens,
BCNeACTBME 3MUCCUM 31EKTPOHOB C MOBEPXHOCTM 4YacTul, yrnepoja 3a BpeMs
He 6onee 10-3 MC co3pmaeTcd paBHOBECHAs KOHUEHTpauus 3/1eKTPOHOB,
pocturatowas 1010 3neKTp0H/CM3.

MOCKONbKY KOHLEHTpauMsa 3apsiKeHHbIX 4acTul B npouecce CcropaHus
O4YeHb BbICOKas, MpeacTaBnseTcss BO3MOXHbIM BO34EeWCTBOBaTb Ha 3TU
yactmubl € nomowsbtk IMBH. lpun 3TOM npouecc 3MUCCUN SNEKTPOHOB C
MOBEPXHOCTM TMPOAYKTOB HEMOJIHOrO CropaHus, B TOM 4ucne 4actuy
yrnepoga, WHTEHCUDUUMPYETCS, UYTO COMPOBOXAAETCS YBEeIUYEHMEM KX
NOSIOXUTENBHOIO 3apsiaa. D/IeKTPOHbI, MOKUHYBLWIME YacTuUbl, YCTPEMIAKOTCS
K MOMOXUTENbHO 3apsXXeHHOMY 3/1eKTPOoAY, U UX paBHOBECHAs KOHLUEHTpauus
He pocTturaetcsa. B cBow oudepeab 4acTtuubl, npuobpeTwine B pesysbTaTte
NCMYCKAHUSA  2N1IeKTPOHOB  MNOMOXWUTENIbHbIN  3apsid, YCTPEeMAsarTcs K

oTpuuaTenbHOMY 3NeKTpoay, yBnekas npu 3TOM 3a cobon M HeuTpanbHble



yacTuubl. DTO SB/EeHMEe W3BEeCTHO no4 Ha3BaHMeM "3/1eKTPOHHOro BeTpa
YeTToKa" nMaun aneKTpoHHOro BeTpa.

[ABv>XeHne 3apsHKeHHbIX 4YacTul Bbi3blBaeT nosiBieHne o06beMHOM Cuibl,
AENCTBYIOWEN Ha HeWTpanbHbIA ras. DTa Cuna Hanpas/ieHa B CTOPOHY
ABWMXXEHNA MONOXUTENBbHO 3apsXXeHHbIX 4acTuy, T.e. K OTpuuaTeslbHOMY
anekTpoay. MakcumMmanbHbin 3ddEKT BO3AENCTBMS Ha MpoLecc cropaHus
HabnpgaeTcs NpyM HanNpsXXeHHOCTU 31eKTpuYeckoro nons, obecneumsatowlemn
HamboNbWy WHTEHCUMBHOCTb 3JIEKTPOHHOrO BeTpa. Bo3Hukawwee noAa
nencremem JDlMBH gBumxeHune vactuy TypbynusupyeTt nnamd, B pesysbraTe
yero pes3Ko BO3pacTaeT ero MNoBepXHOCTb WM 06wasd CKOPOCTb CropaHus
Tonnmea. NpUMeHUTENbHO K ABUraTesito 3TO O3Ha4yaeT, YTo 3@ O4HO U TO Xe
BpeMs B KaMepe CropaHusi MOXHO CXeub 3HauuTenbHO 6osiblie TonavBa M
TeM CaMbIM YBEINYUTb MOLLHOCTb ABUraTens.

Hanunune addekta TYpbynusaumm nnameHm npu BO3AENCTBUMW HA Hero
SOMNBH noaTBepXAeHO oOnblTaMu  Npu ydactmm astopa [5]. OnbiThbl
NPOBOAM/INCL HA OTKPbITOM ANDIY3MOHHOM MnnaMeHun, obpasyrowemcs npum
cropaHmm  ausenbHoro TonnaueBa. [lpy 3ToM BapbupoBanucb dopma
3/1eKTPOAOB N BeNMYMHA NoAaBaeMoro Ha HUX HamnpshKeHus, 4To Mo3BOJSINIO0
TakKXe BbiIBUTb BAUAHWME (QOPMbl M HaMpPsHXEHHOCTU CO34aBaeMoro
3/IeKTPUYECKOro nofasi Ha WHTEHCUBHOCTb nMpouecca cropaHus. OnbiThbl
NO3BONIMAIN YCTAHOBWUTb, UYTO Haumbonbwni adpdekt Typbynmsaumm nnameHu
BO3HWKaeT nNpu AEeUCTBUW DNEeKTPUYEeCKMM MNofeM Ha 30HY Y OCHOBaHUA
dpoHTa AnddY3MOHHOrO  nnamMeHun, rae npoucxoaumt  obpasoBaHue
3apsXXeHHbIX Yactuu. Npn 3TOM 3MUCCUSA NPOAYKTOB HEroOJSIHOMO CropaHus B
BMAE KonoTun, obpasyeMon 4acTuuaMm Caxu rnpu OTCYTCTBUU INEKTPUYECKOro
nonsi, NpakKTUYeCKM TnMpeKpallaeTcs, 4YTO YKa3biBaeT Ha 6onee nosHoe
BblrOpaHMe TonameBa nNpu Hanudum DMBH. B aBuratene 3710 HensbexHo
NPUBOAUT K TMOBbIWEHUD €ero 3KOHOMWYHOCTU W YMEHbLUEHUKD 3MUCCUU
NPOAYKTOB HenosiHoro cropanmsa ¢ OF. B ansene, kpoMe TOro, Typbynmsaumnsa
naaMeHn rapaHTupyeT 6onee KayeCTBEHHOE nepemMellnBaHne nNapos TonsMBea
C BO34YyXOM. DTO nMO3BONSET CO34aTb YCAOBUS ANs MNOJHOM0 CropaHus
NOAAHHOr0 B UWIMHAP TOM/AMBA MpM MeHblweM KoadduumeHTe m3bbiTKa

BO3AayXa W, BO3MOXHO, OTKa3atbCd OT HagayBa TMNpn HE3HAYNTENIbHOM



CbOpCMpOBaHMM ABuratend. KapTuHa cTeneHu BAUSAHUSA SN1eKTPUYEeCKOoro rnong

Ha NJaMsa ropenku HarngaHo npeacrassieHa Ha puc. 7.1 mn 7.2

Puc. 7.1. Otkpbitoe anddysmoHHoe nnamsa | Puc. 7.2. OTkpbitoe anddys
npu OTCYTCTBMM Hanps>KeHus Ha | NP1 HaNpPs>)K€HHOCTU 31EKTP!
anekTtpogax (B BepxHen 30He nnamenum | E = 3,2 kB/cm (nnama ¢
Xopowo BuaHa obpasyrowascs rnpm ropeHmm | CTOpoHy oTpuuaTesibHOro sne

KOMOTb)

Hanbonee sdpdekTMBHoe BAUAHME HaA MPOUECC CropaHusa B uUunmMHape
aAsuratenss Moxet 6biTb AOCTUIHYTO NpW YCOBUU, KOraa Bce 30HbI 06beMa
KaMepbl CropaHuUs HaXxoAsiTCS B 3/1IEKTPUYECKOM roJjie 0AMHAKOBO BbICOKOM

HanpAaXeHHOCTU. [obuTbCca  BbIMNOAHEHUS 3TOro ycnosmda MOXHO NYyTEM



NpuaaHna  NONOXWUTENbHOMY  3nekTpoay ¢GopMbl, Mpuv  KOTOpPOM ero
.MOBEPXHOCTb OyaeT paBHOyZaneHa OT OoTpuuaTesibHO  3apsXXeHHbIX
NOBEPXHOCTEN KaMepbl CropaHus TnMnpu TMOJIOXKEHUU TMOPLUHS B BEpPXHeENn
MEepTBOW TO4YKe. DTOT BbIBOA TakKXe MNOATBEepXAeH nNpu MoAeMpoBaHUmn
reoMeTpum Kamepbl CropaHusa ABuraTtens C rnoMoLWblo 3/1eKTPOA0B pPa3fIMYHOMN
dopmbl. lMpepnaraemoe peweHne rapaHTupyeT 3ddEeKTUBHOE BAUSHME Ha
npouecc cropaHus B ABUratene Kak C BHEWHWM, TaK U C BHYTPEHHUM
cMeceobpasoBaHmeM. OgHaKko Npu 3TOM crneayeT oTAaasBaTb cebe OT4eT B TOM,
4YTO peanusaums LAHHOIO pelleHUs ConpsXeHa C HEKOTOPbIM M3MEeHEeHUeM
KOHCTPYKUWN FOSIOBKU UMIUHAPOB.

NMpUMepHble CXeMbl PacrosioXeHMs NOMOXUTENbHOIO 3/1eKTpoAa B KaMmepax

CropaHus pasnindHon opMbl NoKasaHbl Ha puc. 7.3 n 7.4.

Puc. 7.3. PasMmewieHMe NoOJIOXKUTEJIbHOIo 3JieKkTpoaa cepunyeckom
¢opmbl (2) oTHOCMTENIbHO NOBEPXHOCTU (1) KaMepbl CropaHuMa TMna
MAN

NMpu NnpoBeaeHnn onbITOB H6bINO 3aMeYeHO TakKxXe, YTO YMeHblleHne obuiero
KonnyectBa O06pasyrOWMXCA CaXMUCTbIX 4YacTul, Mpuv  BO3AENCTBUM  HA
addysmoHHoe nnama IDMBH nposaBnseTrca He TONbKO B YMEHbLUEHUMU
Konn4yectBa KOMOTU, HO M B CWIbHOM YMEHbLIEHUN CBEYEHUS MaMeHN.
NocnegHee Hen3bexHO CBA3A@HO C YMEHbLEHWMEM €ero u3ssy4daroulemn
CNOCOBHOCTU, 4YTO onpeneneHHO CKaXeTcs Ha yMeHblUeHWU pagamMaunMOHHOro
TEenJoBOro rMoTokKa K T[OBEepXHOCTAM KaMepbl CropaHusi, KOTOpbIM B

COBpeMeHHbIX aunsenax moxeT pgocturatb 30% OT CyMMapHOro TenjoBOro



noToka. AMPMOPHO MOXHO YTBEPXAATb, UYTO YMEHblLUEHWEe TEnao0TBO-Aa K
JETaNAM KaMepbl CropaHuMsi 3@ CYeT YMeHblleHUS  paaMaunoHHOM
cocTaBnsawuwen 6yaer 6onee CywecTBeHHbIM, YeM MOBbIWEHME TEMNI00TBOAA
3a CUeT yBeJIMYEHUS KOHBEKTMBHOW COCTAaBSIIOLLEN TEM/IOBOro NoToka M3-3a

Typbynusauummn npouecca cropaHus B pesysibtate Bo3gencrems JIMNBH.

Puc. 7.4. PasMeuwleHMEe MNOJIOXKUTENIbHOIro 3J1IeKTPoAa KOoJibLeBOM
¢opmbl (2) oTHOCMTENBHO NOBEepXHOCTU (1) KaMepbl cropaHMa TMna

AM3

7.2. YnpasJsieHue rnpoyeccoMm cropaHusi c nomoujbro SIBH

OAMH U3 BO3MOXHbIX BapUaHTOB CXEMbl YIMpaBlEeHUsS MPOLLECCOM CropaHus

c nomouwbto DMNBH nokasaH Ha puc. 7.5.

L3 4 5 6 7 8 1 2
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Puc. 7.5. NpuMepHasa cxeMa ynpasBJieHUSs NpPoLEecCOM CropaHus C

MOMOLbLIO JIEKTPUYHECKOIro nons

YnpaBneHne OcCylecTBAsSeTcs cneaywwmnm obpasom. [pu  paboTe
ABUraTtenss TMOCTOSIHHOE HaMpshXeHue OT aKKyMynsTopHoh 6atapen 3

NOAQETCA Ha Perynsatop MNOCTOSAHHOrO HanpsikeHuss 4, KOTopbin B



3aBMCUMOCTUM OT KOJIMYECTBa NogaBaeMoOn B KaMepy CropaHusi roproyen cMecu
MAM  TOMSIMBA  aBTOMATMUYECKW  pEerynupyet  BeJIMUYMHY  HaMnpsiXeHwus,
noaaBaeMoro Ha npeobpasoBaTenb NOCTOSIHHONO HaMNpsHXXeHUs B NepeMeHHoe
5. DTuM onpegensieTcs aMnTyaa reHepupyembiX MMMyJSbCOB HarpsiXXeHus,
nogaBaeMblX Ha NepBUYHYO 0H6MOTKY MoBblWAtoWero TpaHcgopmaTopa 6, u,
cnenoBaTesnbHO, BESIMUYMHA NepeMeHHOoro BbICOKOI0O HanNpsXeHus,
NOCTynawLero ¢ BTOPUYHON OOMOTKM MOBbIWAKOWEro TpaHcdopMmaTopa Ha
BblNpsMUTENb 7, Npeobpasylolwmnin nepeMeHHoe HanpshXeHue B MOCTOSIHHOE.
[lanee BbICOKOE MOCTOSIHHOE HanpsXeHue nocTynaetr B KOMMyTaTop 8,
BK/IOYAIOLWMIM BbICOKOE Harpsi)KeHMe Ha MONOXUTENIbHbIN 3/1eKTPoA 2 KaMmepbl
cropaHus 1 B COOTBETCTBMM C NOPSAKOM paboTbl UMAMHAPOB ABUratens. 3T0
MCKOYAEeT BO3MOXHOCTb KOPOTKOr0 3aMblKaHMs MexAay KanaHamMm u
PacCrnoJIOXKEHHbIM B KaMepe CropaHusi MoOSIOXWUTENIbHbIM 3/1eKTpoaoM 2 (npu
NpUBAMXKEHUN K 3NeKTpoAy KAanaHoB B MNpouecce OYUCTKU U HamnoSIHEeHUS
LMAWHAPOB) W rapaHTUpyeT Halnyme BbICOKOro HanpsXeHus Ha aneKkTpoaax
TOW KaMepsbl, rae npoMcxoamT cropaHue.

B cnyyae 2-TakTHbIX ABuratenem C NpsIMOTOYHO-LENEBOWN WM NETNEeBOM
NpoAyBKOW UMNMHAPOB Hann4une KoMMyTaTopa 6 He aBnsieTcs obsaA3aTtenbHbIM,
YTO CYLWECTBEHHO ynpowaer m 6e3 TOoro AOCTAaTOYHO TMPOCTYH CXEMY
ynpaBneHus.

NMpuUMeHeHMe ONMCaHHOro YCTPOWCTBA Ha ABUraTene no3BonaseT AOCTUTHYTb
cneayrLmx OCHOBHbIX pe3ynbTaToB:

e MOBbICUTb MOLWHOCTb 3@ CYET yBeNIMYEHUS KOM4YecTBa CropaemMoro B
Kamepe Ton/auBa;

e YBE/INYNTb SKOHOMMYHOCTb 3@ CYET CHMXEHWUS HEMNOJSIHOTbl CrOpaHus
TOM/VBA;

e YMEHbLWWUTb BbLIGBPOC NpPOAYKTOB HenosiHOro cropaHna ¢ O B
aTMocdepy 3a cyeT 6osee NosHOro BbirOpaHMs TOMNAUBA;

e obecneuynTb MNOSIHOE BbIrOpaHWe TOM/MBA B AM3eNe MNpu MEHbLINX
3HaYeHnax KoaddunumeHTa n3bbiTka BO34yXa, 3a CYET Yero YacTUYHO
pewnTtb npobnemMy HeobxoAMMOCTM HagAyBa MNpuU He3HAYUTENbHOM

dopcmpoBaHun apuraTtens.



HecoOMHeHHbIMM AOCTOMHCTBaAMU ABUraTensi, o60pyAoBaHHOro Ha3BaHHbIM
YCTPOWCTBOM, SABASIETCA MPOCTOTa CXEeMbl YyMpaBfieHUs, Manble rabapuTsbl
YCTPOWCTBa, He npeBbllawWmne B LESOM rabapuToB aKKyMyNsTOPHOM
6aTapen, nNpuUMEHEHWE AONA €ro WU3roToBMIEHUS [OCTYMHbIX AeTanen u

He3HaunTenbHasa notpebnsemas MOLWHOCTb YCTPOUCTBA.
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