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MABA 1

OB30P CUCTEMb| PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

1.

(1)

O630p ycTpoMcTBa CUCTEMbI pacrnpeneneHHoro
BnpbickmBaHusa (MPI)

Cxema TMNU4YHOM cUCTeMbl pacnpeaeneHHoro BnpbickuaHusa (MPI)

JaTtuuk Temnepatyphbl

Hatumk BO34yXa BO BMYyCKHOM
nonoxeHus _ KonnekTope
ApoccentHon  Cepsonpueof Hatumk
3aCIOHKN perynaropa aTMocdhepHoro
1 XOMOCTOro Xo4a JasneHunA
HaTuuk pacxoaa Bosgyxa
[aTtymk nonoxeHms BosayLwHbIA
pacnpegenuTeneHoro sana duneTp
) L
KnanaH cnctemel r$
NPUHYAUTENBHON . 1
BEHTUMNALWK KapTepa L — W f
(PCV) 2 Briyck
, \ BO3yxa B
PerynsaTop apuvrarternb
| JaBneHns oT
K TOMNMUBHOMY g Tonnvea TOMNMBHOTO  KnanaH cucTeMmebl
Bary Hacoca _ peLMPKYNALMN
7 } OTpaboTaBLLMX
,J [ rasos
dopoyHKa
E I L F ATy
L[
5 Jatunk Apcopbep
== TEMnepaTypbl
oxnaxgaroLyen . 3 .
KUOKOCTU OnekTpoMarH1THbIA NEKTPOMArH1THLIN

Hatumk AeToHaunn

KrnanaH crcTembl
peLMpKynALMmI
0TpatoTaBLLUX rasos

KncnopoaHbli gatumk

[aTurk nonoxeHns
Konen4aToro sana
apurarena

! Katanutuieckii
HeWTpan1saTop

KnanaH cUcTembl
ynaennBaHNA nNapos
TonnMBa

Puc. TT1-1 Cxema Tvnu4Hon cnuctembl pacnpegeneHHoro snpbickusaHus (MPI)

OneKTpPOHHO-yMpaBnsemMas cuctema BMpbICKMBaHUA GeH3nHa, ucnonb3dyemass B aBToMobunax upmbl
Mitsubishi Motors, coctont M3 TonnueonogawoLen CUCTEMbI, CUCTEMbI 3aXWUraHUs, CUCTEMbl YynpaBreHus
pacxogom BO34yxa U CUCTEMbI YNpaBIieHNst TOKCUYHOCTLIO OTPaboTaBLUNX ra30B.

B cucrtemax pacnpegeneHHoro BnpbickuBaHus (MPI) dwmpmbl Mitsubishi npn pacdete cooTHoweHus

BO34yX-TOMJIMBO UCNOJNb3yeTCA [OBa crnocoba onpepeneHna Konn4yectBa BO34YyXa,

UUNUHAOPSI.

nocrtynawwero B

B GonbluMHCTBE crny4aeB ucnonb3yeTcsa gaTymk pacxoda Bo3gyxa tuna Karman (Karman Vortex — Buxpu
Kapmana). 10T TUn gatymka obecneyvBaeT LUMMPOBYHO UHAMKALMIO KONMYECTBA BO3Adyxa, MOCTYMaloLero B
asuratenb, YTO NO3BONIAET CUCTEME BMPbICKMBAHNA TONNNBA pa60TaTb 6bICTpO N TOYHO.

Opyrne cuctemsl

pacnpegeneHHoro  BrpbICKMBaHUS

(MPI)  chmpmbl

Mitsubishi (aBTomobunn c

asuratensamu cepum 4G1) mcnonb3yloT gatynk HGapoMeTpuyeckoro AaBrfieHWss BO BMYCKHOM KOMMNEKTope
YyCTPOWCTBa Mo onpeAeneHnio napameTpoB «CKOPOCTb — NMIOTHOCTb BO3AyXa» A11A NonyyYyeHns nHgpopmauum o

pacxoae Bo3ayxa.
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(2) OGs3op cuctembl Nogayun Tonnmea

[atumk pacxoga Bo3ayxa o ih
[aTunk TemnepaTypbl BO3Ayxa BO BMYCKHOM KOJiekTope —_ T g
VAN
[atunk atmocdepHoro gasnexHusa
[aTtymk TemnepaTtypbl OXnaxaaroLen XuakocTm
. K Perynatop or
[aTymK NoNoXeHNst 4POCCENbHON 3aCOHKN AaBneHus TOMIUBHOIQ|
%OHHMBHOMY TonnvBa Hacoca
[laTymk NoNoXeHNs KkoneH4YaToro Bana gsuratens aky ~
[laTuvk nonoxeHus pacnpeaenuTensHoro sana 3neKTPOHHbIIf

auratenem
3amok 3axuranms — ST X,

> o 010K
[aTtumk ckopocTu aBToMobunst ynpaeneHuA J

a eToHa )
[atunk getToHauun o) E} GopeyHKa

KucnopogHbii gatunk (ABTOMOGUNM € KaTanmUTU4ECKUM
HenTpanM3aTopom)

PerynvmpoBoYHbI BUHT cOCTaBa CMecu (nepeMeHHoe
conpoTtusnexne) (ABTomobunu 6e3 KaTanuTn4eckoro
HeWTpanu3artopa) J

Puc. TT1-2 Tunosasi cxema cucTeMbl nogadn Tonnmea

Cucrtema nogauu Tonnmea, ucnonbdyemasi Ha asTomobunax Mitsubishi Motors, ckoHCTpynpoBaHa Takum
obpasom, 4Tobbl 0becneunTb TOYHYO OO3UPOBKY TOMMMBA, KOTOpas obecneynmBaeT Haurydllee co4yeTaHue
mMexay nonyqaemoﬁ MOLLHOCTbHO, TOMNIMBHON  3KOHOMWYHOCTbIO U HU3KUM ypoBHEM TOKCUYHOCTU
oTpaboTaBLUNX ra30B.

B cucrtemax nogauu Tonnuea, SJ'IeKTpOHHbIIZ ©nok ynpaeneHuna apuratenemMm nony4vyaeTt curHanbl OT
COOTBETCTBYWOLNX OATYMKOB U ynpasndeT TOMNMUBHbLIMA (bOpcyHKaMI/I Taknm o6pa30M, yToObI 0becneunTb
Hal/lﬂy‘-ILIJl/IIZ COCTaB BO3D,yLLIHO-TOFIJ'II/IBHOﬁ CMeCM Ha pasiindyHbIX pexnmax aBuraTend. an N3MEHEHUN
peXmnmonB pa6OTbI, TonnmBHaA cucremMa HemeaneHHo K HAM noacrtpanBaeTCA.
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OB30OP CUCTEMbI PACIMNPEAOENEHHOIO BMNPbICKUBAHUA

TONNUBA (MPI)

(3) O630p cucTeMbI 3aXXUraHuA

[artumk pacxona Bo3ayxa

[aTtunk TemnepaTypbl BO3Ayxa BO BIYCKHOM KOnnekrope
[artymk atmocdepHOro gaBneHns

[aTynk TemnepaTypbl OXNaxaatoLwen XnaKocTu

[aTynk nonoxeHns pacnpeaenuTensHoro Bana

[laTynk NonoxeHns KoneH4yaToro Bana Asurarens
3amok 3axuranmsa — ST

HaTunk geToHauum

[aTtymk ckopocTn aBToMobunsi

BbikntoyaTtens 6nokMpoBkM cTapTepa (nepeknioyartens
cenektopa AKIIM)

[

-

OneKTPOHHbLIN 610K
ynpasnexus AKIMM

3amok
W ) S SAAHMS /é\ggl\élggmo pHasn
V Ll
OneKTPOHHbIN
>—— 6ok KaTtyLuka KatyLika
ynpasneHns 3axuraHua "A" 3axuraHus "B"
nBuratenem
J \_ J
Ceeva
3axuraHua
J Howme|
K Taxometpy L|,VIJ'II/IH.D,pg 1 2 3

Puc. TT1-3 Tunn4yHasa cxema cucTeMbl 3aXKUraHms

Ona obecneveHns 3dhPEKTUBHOrO CropaHus,

cuctemMa 3axuraHua [OoJpkHa nogxedb BO34YLIHO-

TOMMMBHYIO CMECb B LWIVMHAPE ABWratesfiss B OMnpeferieHHbli MOMeHT. [paBuibHO BbIGpPaHHbI MOMEHT
3aXUraHusl rapaHTUPYeT, YTO BblAeNsAoLWascs TENoBasi 3Heprust U pasBMBaeMoe B LUNUHAPE AaBrieHne, Kak
pesynbTaT CropaHus, BbICBOOOXOAOTCA B ONTMManbHbIA MOMEHT B COOTBETCTBUM C MOMOXEHWEM MOPLLHS.
ONEeKTPOHHbIN BroK ynpaBneHWs OBuraTenemM nonyyaeT curHanbl OT COOTBETCTBYIOLIMX AATUYMKOB U

ynpaendaeT MOMEHTOM 3aXXKUraHus.
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(4) O630p cucTeMbl yripaBreHUs pacxoaom Bo3ayxa

/~ Oatunk pacxoaa Bosayxa

Hatumk TemMnepaTtypbl BO3gyXa BO BMYyCKHOM KONnNekTope

OrpanuumTens Aatunk aTmMmochepHoro aasneHus
Ouiveranniectoro Tfa CepBonpvao Natumk TemnepaTypbl OXnaxaatoLLen XnakocTu
)Egj%jlﬂTgorg?(gng poToB [aTtymk nonoxeHna ApoCcensbHON 3acioHKY
\E% gﬁglz%ggsmramnb) [aTtumk nonoxeHusa KoneH4aToro Bana gsuratens
2 Bhikntouatens KoHAMLMOHEPa
aee q% ggg{TPOHHbM .—{ [aTumnk-BbiknoYaTenb KOHAULNOHEPaA
IE ~ ‘\ | ] Vgﬁargfgn”g‘@ [NaTuuk ckopocTh aBToMOGUNSA v
K BnyCKHomy@ % gaﬁg%gmoro <": A Natunk-BbIKnoyaTesnb AaBneHns paboyeit XnMakoctu
konnekropy yCUnuTens pyneeoro ynpasneHus
|_|J 1 T l E:;K:ngzge:}? I_I6|1_|'|)0KMpOBKM cTapTepa (nepekniovaTens

BbiBog FR reHepatopa
3amok 3axuranua — IG

3amok 3axuranms — ST

\_ BbiBOA AnarHoCTUYeCKoro pasbema

BWHT perynupoBku YacToTbl
BpaLLeHusa xornocToro xoaa (SAS)

Puc. TT1-4 TunoBas cxema cuctemMbl ynpasneHnss pacxogom Bo3agyxa

CucTtema ynpaBneHusi pacxo4oM Bo3gyxa COCTOMT U3 CUCTEMbI MU3MEPEHNSI pacxofa BO3dyxa U CUCTEMBI
ynpaerneHus obopotamm xonoctoro xoga. Cwuctema wu3amepeHunss pacxoga Bo3gyxa obecnevvBaeT
onTUMarbHY PerynmpoBKY MOTOKa BO34yxa MNpu ABWXKEHWUM aBTOMOOWNSt B OObIYHBIX YCMOBMSIX NyTEM
N3MEHEHUS NOMOXEHUS APOCCENbHON 3aCOHKN.

Cuctema ynpasneHusi 06opoTamMy XOnoCTOro Xo4a PerynupyeT pacxod BO3Ayxa Yepes cucTeMy Brycka
Mpu TMOMHOCTbIO 3aKPbITOM [APOCCENbHOM 3acrioHke. 3Ta cucTema KOHTPONMpyeT 4acToTy BpalleHus
ABUraTens 1 NoroXeHue ApocceribHONM 3acnoHKN Hapaay ¢ APYrMMU BXOOHLIMU BEMMYMHAMM.
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TONNUBA (MPI)

(5) Cuctembl ynpaBrieHUs1 TOKCUYHOCTbIO OTpaboTaBLIUX ra3oB

BosaywHbIn
PuneTp

[ === ‘<}]
| WT = G g B

KnanaH A — KnanaH cuctembl
A repa e
OTpaboTaBLLMX
SCV/vane PasoB (EGR)
Adcopbep
BbIKN. BKI.
L |
OneKTpPoMarHUTHLINA BKII. BneKTPOMarHTHbIN
KrnanaH cucTemsl KnanaH cucTeMbl
Rl nscn DM ATen]
BEHTWNALMN KapTepa
(EGR) (PCV)
KucrnopoaHblid gaTumnk

\

KaTanutndiecknii
HenTpanmsaTop
Puc. TT1-5 TunoBas cxema cuctembl ynpaBreHNst TOKCUYHOCTLIO OTpaboTaBLUNX ra30B

CucTteMbl  ynpaBreHWsi TOKCUYHOCTbIO OTpaboTaBLIMX ra3oB HeobXxooumbl AN KOHTpons  3a
copepxanvem yrnesogoponoB (CH), moHokcuaa yrnepoga (CO), u okucnos asota (NOx). Ha aBTromobunsx
dupmbl  Mitsubishi Motors ycTaHaBnuBaroTCA crefyllmMe CUCTEMbI, CHWXKawwme BbIOPOC BpeaHbIX
KOMMOHEHTOB B OTpaboTaBLUNX rasax.

CucTtema npuHyauTenbsHOn BeHTUNALUMK kaptepa (PCV)

a3bl M3 Kamepbl CropaHus 4Yepes MOPLUHEBble KOoMbLa MonajalT B KapTep pAsuratens. OTu
npocoumsLumecs rasbl (blow-by gases) BpeaHsl, npy nonagaHun B atmocdepy Bo3gyxa.

KnanaH npuHyauTensHown BeHTUnsauum kapTtepa (PCV valve) siBnseTcd OCHOBHbIM 3f1€eMEHTOM 3TOW
CUCTEMbI, OH NPOMyCKaeT KapTepHble radbl BO BMNYCKHOW KOMNEKTOP, FAe OHWU, NepemeLLnBasiCb C BO3OYLUHO-
TONIMBHOW CMECBLIO, HAaNPaBATCHA B KaMepy CropaHus Asuratens.

Cucrema ynaBnMBaHuA napoB TonnumBa

Cuctema ynaBnvMBaHWsi NapoB TOMMMBA HakannuBaeT napbl TOMMMBA, KOTOpble COAepXaT BbICOKYHO
KOHLeHTpaumio yrnesogoponos (CH) u noctynatoT n3 TonnmMeBHOro 6aka B HakonuTenbHbIV agcopbep.

Mapbl TONNMBa yAepXKMBaOTCH B HEM 4O TEX MOP, MOKa OHU HEe CMELUATCA C BO3yXOM Ha BMyCKe U He
CropsiT B Kamepe CropaHusi ABuraTtensi.

Cuctema peuunpkynsumm otpaboraBwmnx rasoB (EGR)

Cuctema peunpkynaunm 0Tpa6OTaBLIJI/IX ra3oB Ha HEKOTOPbIX peXxnmax pa6OTbI apuratensa OT6MpaeT
4acTb OTpa6OTaBLLII/IX ra3oB M3 BbIMYCKHOIO KOJNEeKTopa W HanpaBndaAeT MX BO BﬂyCKHOIZ KOnnekTop Aana
CHMXEeHUA TeMnepatypbl B Kamepe CropaHus.

Okucnbl asota (NOx) o6pa3sytoTcs B rasax Kak pesynbTaT CropaHusi CMecei Npy BbICOKMX TemnepaTtypax.
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

KaTtanuntnyeckum HentpanusaTtop

Katanutuyeckun HemTpanusaTop NOMOraeT CHU3UTb coAepXaHne BpPedHbIX KOMMOHEHTOB, ABNSAACH, MO
CyTn, BTOpPOW Kamepoun cropaHus. KaTtanusaTop nomMoraeT OCYLIeCTBASATb XMMUYECKMe peakumun, 4Tobbl
npoanuTb MpoLUeCcChl JoropaHns B OTpaboTaBLUMX ra3ax, YToO CYLEeCTBEHHO CHWXaeT coaepXaHuwe BpedHbiX
KOMMOHEHTOB B HUX. KaTanutudeckuin HemTpanusatop pabotaetT ocobeHHO adhdeKkTUBHO npu cobnogeHnn
onpeaeneHHbIX NPonopLniA BO3AYLLHO-TOMMMBHON CMECMH.

Ona koHTponsi paboTbl CMUCTEMbl YNpaBfieHWS TOKCMYHOCTbIO OTpaboTaBLUMX ra3oB, HA HEKOTOpPbIX
mMoaensix aBTomobune yctaHaBnuBaeTcs cuctema boptoson gnarHoctuku (OBD).
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TONNUBA (MPI)

2. OG30p aNneMeHTOB CUCTEMbLI pacrnpeneneHHoro
BnpbickuBaHua tonnusea (MPI)

Cuctema pacnpegeneHHoro BrpbickuBaHus Tonnmea (MPI) ynpaBnseTcs 9nekTpOHHbIM  6rokom
ynpaBsneHusi agsuratenem. SNEKTPOHHbIA OroK ynpaBrneHust gsuratenem Mcnosb3yeT NOCTyNatoLLy Ha Hero
MHGOPMaULMIO OT pasfM4YHbIX AaT4YMKOB Afs Toro, 4ToObl onpefennTb ONTUManbHOE KOMMYEeCTBO
BMpbICKMBaeMoro popcyHkamm TONnMBa, MOMEHT BMpbICKa TONNMBA, MOMEHT 3axuraHus paboden cmecu B
uMnMHApe, a Takke onpeaennTb KOPPEKTUPYIOWMNA KOIMULMEHT Ans yCTaHOBNeHUss HeobX0AMMOW YacToThl
BpaLLEeHMs XONOoCTOro xoda. B cooTBeTCTBMM C MONyYeHHbIMM pe3yfnbTaTamy pacyeToB, 3MEKTPOHHbIN 6ok
ynpaeneHus BblpabaTtbiBaeT ynpasnsioWme CurHanbl U nocbinaeT X K OonpeAeneHHbIM MCNOMHUTENbHBIM
ycTponcTBaMm.

(1) AaTtumnku

OneKTPOHHbIA Brok
ynpaBfeHna gsuratenem

JaTtymk TemnepaTypbl
oxnaxaarowen XXugKkoctu

[JaTymnK nonoxeHusi KofieH4aToro
Bana gBurartens
Puc. TT1-6

[aTtumkn KOHTpONUPYT napameTpbl paboTbl cUCTEMbI, Ans TOro, 4Tobbl onpegenuTb Heobxoaumoe
KONMNYeCTBO NoJaBaeMoro Tonnnea, MOMEHT 3aXuUraHus, HeOBXoaMMbIN pacxon, Bo3dyxa Ha XONOCTOM Xoay.
HekoTopble 13 3TUX YCNOBUIA XapakTepusyloT COCTOSHWE ABUraTens: TeMmnepaTtypa oxnaxaarLLemn XMaKOCTU
B [gBuraTtene, ob0bem BO34yxa, MPOXOOALMA 4Yepe3 BMYCKHOW KOMMeKTop. OTW AaTyvku  SBMAKTCH
N3MEPUTENBHBIMW, WX CUrHamnbl SBMASKTCA BXOOHbIMWM MNapamMeTpaMu 3neKTPOHHOro 6roka ynpaBneHus
OBuratenem.

1-7 Pub. No. PTEEOO11T



OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(2) OnekTpoHHBLIN G65IOK ynpaBrieHUs ABUraTenem

BHyTpeHHss
\ nporpamma

# Pabouee cocTosiHne »
(aaT4uku)

SneKTPOoHHLIIT 6nok
ynpaBneHus aBuratenem

Karywka CBeva
3axuraHus 3aKuraHms
Puc. TT1-7

OCHOBHbIM 3MEMEHTOM CUCTEMbI ynpaseneHuna pgpuratenem [ABnAeTCcA KOMMNbHTEDP, 6bICTpOﬂeIZCTBVIe
KOTOPOro no3BosidAeT OTCrexnBatb WU3MEeHeHUEe COCTOAHUA ABuratena u ynpabendarowmnx BO30ENCTBUN
BoauTens.

Kpome TOro, B ynpaBnsiolleid nporpaMMe 3MEKTPOHHOrO 6rioka ynpaeneHust ecTb  (YHKLWK
ynpexaatwLlero perynMpoBaHus nogadelt TOMMMBA, Yero He MOXEeT cAenaTb Ccamblii COBEpLUEHHbII
kapbtopaTop. CrnefoBaTenbHO, ynpaBrieHne 403UpoBaHeM TOMMMBa npoucxoauT 6oriee TOYHO.

OneKTPOHHbIN 6ok  ynpaBreHus onpegensieT pabouve ycrnoBusl a 3ateM, Mpy  MCMNoSib30BaHWK
3aM0XKEHHOW NporpaMMbl, OnpedenseT HeoOXOAUMOEe KONMYECTBO BrPbLICKMBAEMOro TOMMMBA, MOMEHT
3aKMraHusl, a Takke NPOM3BOAMT M Apyre ynpaensioLme 4encTeus.

Mo OKOHYaHUWM pacyeToB, JNEKTPOHHLIA OMOK ynpaBreHWsl MOCbINAeT CUrHamnbl COOTBETCTBYHOLLUM
anemMeHTam (MCMOMHUTENbHLIM YCTPOWCTBaM), KOTOpble obecrneuymBaloT Tpebyemoe [O3MpoBaHMEe TOMSMBA,
ero ceoeBpemMeHHoe BocniamMmeHeHne B COOTBETCTBUN CO CITOXXUBLUMMUCA pa6oqum ycnosmamn.

[Mpn wn3MeHeHMn ycrnoBun paboTbl, JMEKTPOHHbLIM OOk ynpaeneHns npogosrmkaeT O6HOBNATHL
BbINOMHAEMbIE BbIYUCIIEHNS MO M3MEHEHUIO KONMYECTBa BMNPbLICKUBAEMOro TOMMMBA, MOMEHTY €ro 3aXXuraHus,
a TaKkke NpUHUMaeT U apyrue TeXHUYecKMe pelleHns. ATOT NpoLecc NOCTOSAHHO HaXoAMTCS B AMHAMUKE, NokKa
paboTaeT aABuraTenb.
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TONNUBA (MPI)

(3) MUcnonHutenbHble YCTPOUCTBA

SneKTPOHHbII 6nokK
ynpaBneHus aBuUratenem

CunoBom TpaH3ucTop
M KaTyllKa 3aXXMraHus

CepBonpuBo/ perynatopa 060poTos
XOINOCTOro XoAa (LIaroBbIl aneKTpoaBUraTerb)

Puc. TT1-8

WcnonHutenbHble yCTPOWCTBA SABNSAIOTCA 3feMEeHTaMuM CUCTeMbl, Ha KOTOpble SMEKTPOHHbIN 6ok
ynpaBneHns Asuratenem nocbinaet ynpasnsawowme curHanol. McnonHutenbHble YCTPOWCTBA M3MEHSIOT
napameTpbl paboTbl cuctembl. [leNcTBME MWCMNOMNHUTENbHbLIX YCTPOWCTB ONPEeAenseTrcsd KONM4ecTBOM
BMPbICKUBAEMOro TOMMMBA, MOMEHTOM 3axuraHusi, 0bopoTaMmm XONoCcToro xoda U CoctaBoM oTpaboTaBLUMX
rasos.

Ecnu GJ'IGKTpOHHbIﬁ onok ynpaerneHuna nsuraterieM HamMepeH YyBelnnyinTb 060pOTbI XOJ10CTOro xopga
aBuratensd, To OH nocbiflaeT curHan Ha WUCNoJIHUTeIbHOoe yCTpOVICTBO (cepBoanBop, perynartopa O60pOTOB
XOJ10CTOro xop,a), KOTOpOe, B CBOK O4epedb, yBenuimBaeT pacxo BO34yXa Ha BMYCKe Ha onpenerieHHyro
BEJTUYNHY.

Bonbluasi 4acTb WCMONHUTENBHBIX YCTPONCTB HE MMEET BO3MOXHOCTU MOCMaTh CUrHam B 3NIEKTPOHHbIN
6nok ynpaeneHus gpuratenem. McrnonHuTenbHble YCTPOWCTBA BLIMOMHSIOT OMepauuM Ha OCHOBaHUU
CUTHaroB, NCXOOSLUMX U3 INIEKTPOHHOMO 6rioKa yrnpaBrieHusl ABuratenem.
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

3.
BnpbickuBaHua Tonnusea (MPI) ot cuctembl nutaHua

Ons Toro, 4TobbI

OCHOBHbIE OTNUYUA CUCTEMBI pacnpeneneHHoro

KapOlopaTopHoOro ABurartens

NOHATb CYLUHOCTb pa6OTbI cucrtemMm pacnpegeneHHoro BrpbliICKMBaHUA OeH3uHa,

HeobXoAMMO 0CO3HaTb OCHOBHblE OTNNYUSE GeH3UHOBON cuctemMbl MPI OT cucTeMbl NUTaHUst kKapGopaTopHOro
OBUraTens, KoTopble NpmMBegeHbl Hmke (cM. Takke puc. TT1-9 u TT1-10).

Tabnuua TT1 -1

HaseaHue Cucrema c kapbropaTopom Cucrtema BRnpbICKMBaHUS BeH3NHa
YcTponcTtso CoctounT ns gudpysopos, rnaBHomn CocTouT 13 aneMeHTOB CMCTEMbI BrycKa Bo3ayxa
O03MPYIoLLLEN CUCTEMBI, APOCCENbHON (Takmx kKak gpocceribHas 3acrnoHka), 9fieMeHTOB
3aCroHKM, nonmaska n apyrux BMPbICKUBAHWSA TONNMBA (TaKMX Kak TOMMUBHbIE
31EMEHTOB, NOKa3aHHbIX Ha PUCYHKE POPCYHKM), YNPaBSoLWMX SNEMEHTOB (Takmnx kak
TT1-9 3MNEKTPOHHbIN BIOK yNpaBneHus u aTyuku), n Apyrmx
3NeMeHTOB, NokasaHHbIX Ha pucyHke TT1-10
Cnocob o CKOpOCTb NOTOKA BO3AyXa, o CKOpOCTb NOTOKa BO3A4yXa, NOCTyNatoLLEero B
nopavu npoxogsiiero Yyepes andagysop, ABuraTenb, 3agaeTca HenocpeacTBeHHO
TonnvBea N3MeEHSeTCH B COOTBETCTBUN CO 3NEKTPOHHbIM Br10KOM ynpaBnexHus asuratenem (B
CTeneHb OTKPbITUS OPOCCENBHON COOTBETCTBMU C CUTHaNoM gaTyuka pacxoga
3aCITOHKM. BO3AyXa) Unu KOCBEHHO (B COOTBETCTBUU C CUTHArNoM
o PaspexeHne, 06pasyioLLeecsi B 30He AaTynka atMocepHOro AaBneHunst).
andadysopa MeHsAeTcs B o DNeKTPOHHbIV BIOK ynpaBneHusa onpeaenseT
COOTBETCTBMM CO CKOPOCTLIO NOTOKA KOnM4eCcTBO TONNMBa, He06X04MMOro Ans NOMAHOro
OBWXYyLLErocs Bo3ayxa. €ro CropaHusi B COOTBETCTBUM B BENUYMHOW pacxopa
e Tonnueo 3acackiBaeTcs Nog BO3ayxa.
OeCcTBUEM pa3pexeHuns B 30He o DONeEeKTPOHHbIN BIOK yNpaBneHus BblAaeT curHarn Ha
ondbpysopa yepes rnaBHyto TONSMBHYIO POPCYHKY ANl ee aKTMBaLuun B
O03MPYIOLLYI0 CUCTEMY U3 COOTBETCTBMU C onpefeneHHbIM KONM4YeCTBOM
MonnaBKoOBOW kamepbl kapblopaTopa. BMNPbICKMBAEMOro TONNMBa.
Konn4ecTBo nocTynmBLIEro TONMNBA | o JniekTPOHHBIN GIIOK YPaBIEHMS NOCTOSIHHO
B 30HY Andpysopa 3aBucuT ot KOPPEKTUPYET KONUYECTBO BMPbLICKMBAEMOrO
BENYVHBI Pa3pEXEHNA B HEM. TOMNMMBa B COOTBETCTBUMN C MEHSAOLLMMUCSH
o O6LLero KonmMyecTsa TONNUBA, ycnosumammn paboTbl U cUrHanamu, NocTynawLwmumm ot
NOXOASLLEro Yepes rmaBHyo OaTyMKOB.
O03MPYIOLLYIO CUCTEMY MPK
HEKOTOpbIX YCIOBUSIX, ObiBaeT
HeJoCTaTo4yHO, MO3TOMY
HeJocTatoLLee TOMMMBO MOXET
nocTynaTb Yepes KaHarbl XOrI0CTOro
X0[a 1 YCKOPUTENbHOro Hacoca.
Oudppysop Cucrema
Boaayx|[naBHas Tonnueo ynpaBneHust
Aosupyowas BMpbICKMBAHWEM
cuctemMa Tonnueo noa TonnnBa
AaBneHuem
A OpoccenbHas
KapGtoparop 3acnoHka
HOpoccenbHas 1 /
sacfnoHka ‘\ TOHH‘BHaH =2
\ ¢opcyHka
OBurarenb
Oeuratenb
Puc. TT1-9 Pwuc. TT1-10

Pub. No. PTEEQ011T
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TONNUBA (MPI)

4. [lpvuHUMN geNCTBUA CUCTEMbI pacrnpeneneHHoro
BnpbickuBaHua Tonnusea (MPI)

S S
A A A
Temneparypa _

oxnaxaaroLen
KUAKOCTU (HU3KaR)

TonnueHas popcyHKa

OneKTpOHHLIN 6ok
ynpaBneHusi ABUraTenem

OuwyweHuns MpuHATHE pewieHus DeicTtBue

Puc. TT1-11

KomnbloTep ynpaensieT paboTon cucTeMbl BrpbICKMBaHWUS TonnueBa, obecrneynBas TOYHOE O03MpOBaHUeE

TonnmBa, MOMEHTa 3aXX1UraHus, o60p0TOB XOJioCTOro xoaa n cocrtaB OTpa6OTaBLIJI/IX rasoB Mo CXeme: «BXO4HOM
CuUrHan — npuHATne peleHna — OEencTBme».

aﬂeKTpOHHbIIZ onok ynpasrnieHuna onpepnensaer pa6oqee COCTOAHME aBuratenid Ha OCHOBaHUW BXOOHbIX
CcurHarnos, nojiy4aemMbiX OT pa3yinyHbIX OaT4YNKOB U BbIKMtovaTenen.

aﬂeKTpOHHbIIZ onok ynpasrieHuna gsuratenem MUcrnosib3dyeT, Nosly4eHHy OT OaT4YUKOB, Mchopmaquo ansa
NPUHATUA onpeaeneHHoro peweHnda B COoTBeTCTBUn C 3ano0XeHHou B KOMMNbHOTEP HpOFpaMMOVI.

3aTeM KOMMbIOTEP MOCbINAET YMNpPaBnsoWMe CUrHanbl K pPasfuyHbIM WUCMOSHUTENbHBIM YCTPONCTBAM,
yTO6bI 0OECNEeUNTDb XXenaemoe ynpaBreHne gBuratenem.

1-11 Pub. No. PTEEOO11T



OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(1) BxoaHble curHanbl

Cuctemsl BMPbICKMBAHNA TOMnMBa WUCNONb3YKOT pasfiMdHblie TUMbl OAaTYUKOB. OaTtunkn MOryT ObITb
noapasgerneHbl Ha YeTbipe rpynnbl No TUNy BbIXOOHOIO CUrHana.

(a) daTumkm TMna "BkntoyeH — BbIKNoYeH"

OneKTPOHHBINA BI10K YnpaBneHus
asuratenem "BMANT" clrHan 3gechb

/

o &

SneKTPOHHLbIN ONoK
ynpaBfieHUs ABUraTenem

Datuunk-BbiKntovaTenb
MONMHOCTbLIO 3aKpbITOro
nonoxeHusa ApoccenbHON

- 3aCNOHKU
| BbIKI.__]
25—
3 e— BKJl. —e fe— BKI.
&
o
=
T
0 — | SO —
Bpemsa
Puc. TT1-12

JaTtuvkn Tuna «BKMOYEH — BLIKMIOYEHY», KOTOpbIE, B MPUHLMME, OTHOCATCSA K rpynne BblKMoyaTenen,
0BHapYXM1BaOTCA B TaKMX YCTPOWCTBAX, KaK BbIKMOYaTENb KOHAULMOHEpPA, OAaTYUK-BbIKITHOYATENb NMOMHOCTHIO
3aKpbITOro MOMOXEHUS [APOCCENbHON 3aCMOHKM, [OaTyMK-BblKMovaTenb [AaBneHus paboyer XuakocTu
YCUNUTENS PyneBoro ynpasreHust u np.

BxogHoW curHan Ha SnekTPOHHbIM BNoK ynpasneHus gsuratenem obbldHO cocTasnseT 5 B wnn SV
(HanpspkeHne ©OonToBoM ceTn) Ans pexuma «BbikntoyeHo» n 0 B gna pexuma «BknioyeHo» (pexum
«BkritoyeHo» onpeaenseTcs Kak BblknovaTernb, 3aMKHYBLUNA 3NEKTPUYECKYIO LIEMb).

KOHTpOﬂb CUrHana gat4yukKa

MoxeT 6bITb NCNONb30BaHO cnenywuiee KOHTPOJIbHO-UCNbITaTeNIbHOE o6opyp,osaHMe npwn npoBepke
CUrHarnoB 3TOro TMna AaT4ymnKkoB:

BonbTmeTp

CneuuanbHbii NpobHuk (logic)
Mpubop MUT-II (HekoTOpble cuUrHankbl)
Ocuwmnnorpac

Pub. No. PTEEOO11T 1-12



OB30OP CUCTEMbI PACIMNPEAOENEHHOIO BMNPbICKUBAHUA

TONNUBA (MPI)

(b) YacToTHble AaTYUKKU

Ynpasnstolee pene

e
A

DaTtunk
pacxoga
BO34yxa

OneKTPOHHBIN
6ok ynpaBneHns
Apuratenem

MRAN
N

OnNEKTPOHHLIA GroK yrpaBreHus

ABuraternem "BMAUT curHan 3geckb

(bonbluunii pacxop,

BO34YyXa)

Hunskaa yacrota
(MeHbWUN pacxop,_.] I ] I l I ] l

BO34yXxa)

Pwuc. TT1-13

YacToTHble AaTyMKM HaxoaaT NnpuMEeHeHne B TakKnX MPUNOXKEeHUAX KaK OaTyUMK pacxoda BO3AyXa, AaTHUK
NOJNIOXEeHNA KOoneH4YaToro Bana, gat4yuk nosioXXeHna pacnpeagennternbHoro sana, Aat4nk CKoOpocTtu aBTOMOOUNSA

nT.A.

BxogHon curHanm B 9MeKTPOHHbIM  BNOK  ynpaBneHus asuraTenem
NpsiMOyrosbHbIX MMMynbcoB (5 B—-0B - 5B — 0 B ...) ¢ uamMeHsoLLEeNncs 4YacToTon.

KOHTpO.ﬂ b CUrHana gat4yuka

npeactaensetca B gopme

MoxeT GbITb MCMOMb30BAHO CreaytoLLee KOHTPOMbHO-UCNbITaTeENbHOE 0G0PYAOBaHNE NpY NMPOBEPKe

CUrHarnoB 3TOro Tuna gaTt4ynKkoB:

HekoTopble TWMnbl BONbTMETPOB
CneuuanbHbii NpobHuk (logic)
Mpnbop MUT-II (HekoToOpble curHanbl)
Ocuunnorpad

Mpubop MUT-II 1 BONbTMETpPLI MOryT 06eCneynTb NoNyYeHne orpaHNYeHHON NHopMaLMK B

COOTBETCTBMM C OCODEHHOCTAMM 3TOrO TUMa curHana.

1-13

Pub. No. PTEEOO11T



OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(c) [aTynMkn nepemMeHHOro conpoTUBNeHus

OneKTPOHHLIN Bnok
ynpaeneHWsa aBuratenemM

OaTtynk
TemMnepatypel
oxnaxjaroLen
KUKOCTU B S BOMsT
asuratene
OneKTPOHHLIN
< AN 6ok ynpaeneHus
auratenem "Bugut"
curHan sgechb
]
()]
=
I
Q
=
3
g [=
T o
o I
B e
= I
E =
Q o
o X
5 0
S o
O
TemnepaTypa oxnaxgaloLen XugrocTu TemnepaTypa oxraxaatroLen XngrocTu
Puc. TT1-14

,D,aT‘-II/IKI/I nepemMeHHoOro HanpsxeHmda KU3rotToBrieHbl Ha OCHOBE TEpPMWUCTOPOB U NOTEHUMOMETPOB U, KaK
npasuno, NPUMEeHAKTCA B Ka4eCTBe OaT4YMKOB MOJIOXEeHUA ,El,pOCCGJ'IbHOVI 3aCllOHKN, OaT4YUKOB TemMnepaTypbl
oxnaxgawLlen >XuMOKOCTWU B ABuratene un AaTyMKoOB TeMmnepartypbl BO34yXa BO BMNYCKHOM KOJeKTope
asurartens.

OTOT TMN [OaTYMKOB SIBNSIETCA COCTABHOM YacTbio 3MEKTPUYECKOW Lenu, KOTopbld BblpabaTbiBaeT
BXOHOW CWUrHam Ha 3MeKTPOHHbIA OMOK ynpaBneHus gsuraTenem B BUAE W3MEHSIOLLEroCs HanpsikeHus B
AunanasoHe ot 0 B go 5 B. Ha puc. TT1-14 BugHO, 4TO Npu M3MEHEHUU COMPOTUBMEHUS, MEHAETCS TaKXKe 1
BeMnMYMHa MNpoTeKalLWwero Mo Lenu Toka, KOTopasi BUSET Ha BEMUYMHY HanpskeHus onpenensieMoro
3MNEKTPOHHbIM BGITOKOM ynpaBneHust ABuraTenem.

KOHTpOﬂb CuUrHana gat4ymka

MoxeT ObITb UCNOMb30BaHO criegylollee KOHTPOSbHO-UCMbITaTeNbHOe obopyaoBaHMe npu MpoBeEpKe
CUrHanoB 3TOro TUNa AaT4YUKOB:
e Lndposon BonbTmMeTp
e [lpubop MUT-II (HekoTOpblE cUrHankbl)
e  Ocuunnorpad

Pub. No. PTEEOO11T 1-14



OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TONNUBA (MPI)

(d) HaTtumku, BbipabaTtbiBaloLwme HanpsxeHue

OneKTPOoHHLIN 6110k

ynpaeneHus ABMraTenem
™ /
I
o 08" f
=
N S Bdq
KucnopoaHbiit atumk =
I 11
| AAA e 7770 ¢ 5 boratas ||| Bearas
N : z cveck [ cmeco
7! 1 3
Wl e = //
o
2 ¥
L D—j g ¢
- = X 0.1 N
0
3 |/

]
Bo3ayLLHO-TONNUBHOE OTHOLLEHUE 14,7 -1
Puc. TT1-15

Hatunku, BblpabaTbiBalOWmMe HanpskeHWe, Hawnm CBOE MPUMEHEHME B KMCIOPOAHbIX AaTyvKkax U B
fartymkax getoHaumu. VX BXOOHOW curHan B 3NEKTPOHHbIA BNOK ynpaBneHus gBuratenem npoucxoguT B
dopmMe curHana HanpsikeHusl, BennymHa KOTOporo U3MeHAEeTCHA B COOTBETCTBMM C U3MEPSIEMbIM MoKa3aTenem.
Hanpumep, curHan KucnopogHoro gatymka MoxeT nameHsiteca ot 0 B go 1,0 B B 3aBUCMMOCT OT BENUYMHDI
BO34YLUHO-TOMMIMBHOIO OTHOLLEHNS (COCTaBa CMeCU) B MpoLiecce CropaHus.

KOHTpOﬂ b CUrHana gat4yuka

MoxeT ObiTb MCNONb30BaHO cnegywuiee KOHTPOJIbHO-UCMbITATENIbHOE oGopyp,oaaHVle npn npoBepke
CUrHarioB 3TOro Tuna gaTt4ynKkos:

e Lndposoin BonbTmeTp
e [lpubop MUT-II (HekoTOpblE CUrHanbI)
e  Ocuunnorpad

1-15 Pub. No. PTEEOO11T



OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(2) MpuHATHe pelleHuns

OneKTPOHHLIN BI10K ynpaBneHus

1t E: VicronHuTensHoe;
KomnbtoTep ' /CTPOICTBO ;

-

7

HaTtunkn

OnepatueHoe

Puc. TT1-16
OMEeKTPOHHLIN BIOK ynpaBneHns NpUHMMaeT peLleHnsl, OCHOBAHHbIE Ha MHOPMaLIMK, 3aNOXEHHOW B ero

namsiTb.
ONEeKTPOHHBLIN GIOK yNpaBneHus UMeeT Tpu Bga namsaTu:

e [locTosHHOe 3anomuHatoLee yctponctso (ROM)

MpoucxoauT cunTbiBaHNE MHCPOPMALIMK, COXPaHAIOLLENCS B NOCTOAAHHON Nporpamme. ATOT BUA NaMSATH He
TpebByeT aHeprumn akKyMynaTopHo 6aTapeun aAna coxpaHeHns nHdopmaLl iy 3Tol NporpamMmbi.

e OnepaTuBHOE 3anomuHatoLLee ycTponcTeo (RAM)

OnepaTtuBHOE 3anomuHalollee YCTPOMCTBO HakannmMeBaeT MHQOpMauuio, MosydaeMyo OT OaT4YMKOB,
cpaBHMBaeT ee ¢ 6a30M AaHHbIX BHYTPEHHEN NpPOrpamMmbl, OCHOBAHHOW Ha MHGOPMauMK, MOMYyYEHHOW BO
Bpems paboTbl aBuratend. OTOT Bug nNamatv TpebyeT 3Heprum akkymynsiTopHon ©Oartapen ansa ee

COXpaHeHWs.

NPUMEYAHUE:

«MrHoBeHHasi» NnamsaTb -
370 NamsTb, coaepaHne KOTOPON MOXET HEOAHOKPATHO yaansaTbCa U nepesanncbiBaTbCA.

Pub. No. PTEEOO11T 1-16



OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TONNUBA (MPI)

(3) HNenctBue

aﬂeKTpOHHbIIZ onok ynpaerieHna nOsuratenem BO3ﬂ,eVICTByeT Ha CUCTeMbl [OBuratend, WUCnosib3yd
ONNIEKTPOHHbIE 3JTEMEHTbI, KOTOPble Ha3blBaOTCA UCNOJTHUTENTbHBIMU yCTpOVICTBaMVI.

ONEeKTPOHHbIN  GMoK  ynpaBfieHnst OBuraTerieM KMeeT BO3MOXHOCTb OCYLLECTBMATb yrpaBrieHue
UCMOMHUTESbHLIMU YCTPOUCTBAMM UCTIONb3YST UX LENW NMUTaHNUS WU 3a3eMITeHMS.

(a) Llenb TonnMBHbLIX POPCYHOK

AKKYMyNATOpHas
Barapen

- +
=i o—

YnpasnaioLyee
A\ perne

-

BKN.. Y BbIKIT.
"4 N4

A4

Net Ne2 A Ne3 A\ Ne4 A

D> —>—4
I >—>— 0000/

%
| | ]
Leg g

OneKTPOoHHBLIN 6ok ynpaBneHns apuratenem

Puc. TT1-17

Cxema ynpasJlieHnAa TOMMBHbIMA (*)OpCYHKaMVI ABNAETCA NpuMepoM yrnpaslieHUA no uenn 3asemMrieHus
NUCNOJTHUTEJIbHOIO YCTPOVICTBa.

«Mntoc» akkymynaTopHon G6atapen coequHsieTcs Yepes pene co BCEMM TOMMBHBIMU POpCyHKaMu Npu
nonoxxeHun knoya 3axuradmsa B “ON” (BkntoveHo) nnn “START” (3anyck)

UT0Obl akTMBMPOBATL TOMMMBHYH (POPCYHKY, SMEKTPOHHbIN GIOK yrnpaBfieHWs gBuraTenieM 3amblkaeT
3MEeKTPUYECKYIO Lienb Ha «maccy». B pesynbTaTe, TOK NpoxoauT vepe3 0O6MOTKY POPCYHKM, YTO BbI3biBaET
OTKPbITUE €€ TOMMIMBHOMO KrarmaHa WM TOMMMBO, Yepe3 pacrbiMTenb, BMPLICKUBAETCS B KaHan BMYCKHOroO
KnanaHa.

OnEeKTPOHHbIN BMNOK ynpaBneHus ABWratenem nponyckaeT TOK 4Yepe3 3MeKTPOMarHUTHy OBMOTKy

(bOpcyHKM B Te4YeHue CTporo onpenerieHHoro BpemMeHun, B COOTBETCTBUM CO CKOPOCTHbIM U Harpy3o4HbIM
pexnmamMmn asuratens. Konnyectso BMNpbICKMBaAeMoOro TonjiMBa ornpeaendaeTtca BpeMeHEM Cpa6aTbIBaHI/I‘i|

dOPCYHKMN.
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OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(b) Llenb cunoBoro TpaH3ucTopa

[Jatuuk pacxoaa Bosayxa

Hatuuk aTmMocdhepHoro daeneHus

Jatunk Temnepatypel Bo3ayxa
BO BIMYCKHOM KOJIIIeKTOpe

JaTuuk TeMnepaTypbl oxnaxaatoLel
XWAKOCTU B ABUraTerne

[aTuynk-BbIKNoYaTeNb NONHOCTHIO .
3aKPbITOro NonoxeHWA apoccenbHOn
3aCNOHKN

Hatyuk nonoxeHua
pacnpegenunrternesHoro Bana

JaTumk nonoxeHma KoneH4yaToro
Bana gsuratens

3amok saxuraHua - ST (cTapTep)

Oatunk AeToHauuu

[aTyuk ckopocTn aBToMOBUNA

BbikntoyaTterib 6rokMpoBKM CTaIPTﬁoa
(nepexmovarens cenekropa AKIMIT)

r ONeKTPOHHbLIW BNoK :
__ynpashenuna AKIIM

KaTyLuka saxuraHua A

OneKTPOHHbLINA
6nok
ynpaeneHua
ABuratenem

K TaxomeTpy

3aXKKMraHnA

p——— il

Ne uunuHapa 3 2 1 4

Puc. TT1-18

N
-4
KaTywlka 3axuraHua B
y 3amok
3aXUraHna
AKKYMYns-
gopHaﬂ
Ceeua aTapesi

Cxema BKIIOYEHUS] KaTYLUKWA 3aXKWUraHua sIBNSIETCA APYrMM NMPUMEPOM YNpaBreHusl Lenbio 3a3eMIeHns
WCMOSTHUTENIBHOTO YCTPOMCTBA 31eKTPOHHBLIM OIOKOM  yrpaBneHus OBuUratefsieM uYepes 3neKTPUYEecKuid
nepekrtoyaTtesib (CUNOBOM TPaH3UCTOP).

ONEeKTPOHHbIN GNOK ynpaBreHuss ABWraterieM yYnpaBrsieT CUIIOBbIM TPaH3UCTOPOM M 31eKTPUYECKM
3aMblkaeT 1 pa3MblkaeT Liemnb 3a3eMITEHUS KaTYLLIKW 3aXKUraHuUs.

Ecnn c anektpoHHoro 6roka ynpasneHus asuratenem Ha 6asy cunoBoro TpaH3UCToOpa nopaeTtcs
ynpaBsnsioLLee HanpskeHue, To conpoTuenenne "Konnektop — Omuttep" C1noBoro TpaH3ucTopa CTPEMUTCS K
HYIHO (TPAH3MCTOP OTKPbIT) U TOK MPOXOAUT Yepes NePBUYHYI0O OBMOTKY KaTyLLUKU 3aXUraHus Ha «Maccy».

ONEKTPOHHbIM BOK ynpaBneHus BbipabaTbiBaeT MOCNEAOBATENbHOCTL YNPAaBASIOWMX MMMYbCOB Ha
OCHOBaHWW CUrHaNoB AaTYMKOB U 3ar0XKEHHOW NPOrpaMmmei.

Pub. No. PTEEOO11T
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OB30OP CUCTEMbI PACIMNPEAOENEHHOIO BMNPbICKUBAHUA

TONNUBA (MPI)

(4) YnpaBneHue uenbo o6paTHON CBA3M

aatumk (O.)

KucnopogHeln

ONEeKTPOHHbIN
onok
ynpaeneHus
aBurarenem

4

Opyrve patumkm
nBUrarensa

TonnueHble
(ropcyHKN

\\\\l////

CropaHue

/01N N\

eﬂeKTPOHHVbIﬁ onok ynpaeneHus gBurarenem ucrnorib3yert BXOAHO CUrHan KMCNOPOAHOIo aatymka
AN TOHKON NoOACTPOUKU HeoOX0AUMOro KonuYecTBa BNpbICKUBaeMoro TonnuBea

Puc. TT1-19

KucnopogHble patyvku, [aTtyMk OEeTOHaUMM W HeKoTopble ApyrMe Tunbl OAaTYMKOB KOHTPONMPYIOT
BbIXO[Hble MapaMeTpbl paboTbl ABWraTtens W BbIAAT CUrHam, KOTOPbIA BOCMPUHUMAETCA SMNeKTPOHHBIM
GIOKOM ynpaBrieHus ABuraTenem, 3TOT PeXum ynpaBneHus obecneunsaeT obpaTHYO CBA3b C 3NIEKTPOHHbLIM
GIOKOM yrpaBfieHns ABUratenem.

O6paTHasa cBA3b MO3BONAET 3MEKTPOHHOMY OrOoKy ynpaBreHus asuratenem obecneuvnTb TOHKYH
HaCTPOWKY CUCTEMbI BMPbICKUBAHWS TOMSMBA, CUCTEMbI 32>XKUraHWs U yrpaBreHusl pacxodoM BO3gyxa npu
paboTe gBuraTens n Ha pexxume XOJI0CTOro Xoaa.

KUCNOopOAHOro gatumnka

e
-
i

BbixoaHOW curHan

(a) O6paTHasa cBA3b NO ynpaBrieHUIo nogayen
TonnmBa

KucnopogHbln  gaTymk  ycTaHaBnNMBaeTcs Ha
nyTm cnegoBaHuMs  OTpaboTaBWMX Ta3oB MU
BblpabaTbIBaET 3MEKTPUYECKUI CUTHAI B AnanasoHe
or 0 B oo 1,0 B, B 3aBuCMMOCTM OT KOonmyecTBa
Kncropoga, ocrarulerocsa B oTpaboTaBluMx rasax
(T.e. aBndetcs yHKUMENn BO3AYLLHO-TOMMMBHOIO
OTHOLLEHMSI NPWU CropaHUM CMecu). INEeKTPOHHbIN
OnoK ynpaeneHus ABuratenem Mcnonb3yeT 3TO
HanpshkeHne B KayecTBe curHana ans
KOPPEKTUPOBaHUSA nogayn Tonmea, B COOTBETCTBUM
C 3aN0XXeHHOW NporpamMmMon.

BoraTan
CMecCb

E’ﬁggg" YpoBeHb HanpsxeHus Mexay 0,5 no 1,0 B
cBMOeTenLCcTByeT O GoraTtoil cMecu, a YpoBeHb
HanpsbkeHms mexay 0 n 0,5 B obosHavaeT cmecb

6epHoro cocTtaBa.

P
# KoppekTnpoBaHve Tonnueonogayn npoucxoamT

1
14:1

BO3,EI,yI.I]H0-TOI1II WBHO€ OTHOlUeHne

Puc. TT1-20

! 1
15:1 16:1 B COOTBETCTBUM C YPOBHEM BbIXOAHOIO CUrHana
KMCnopoaHoro gat4uka.

KVICJ'IOpO,CI,HbIVI 0aT4yuK HemMmenneHHoO pearuvpyet
Ha BCAKOE N3MEeHEeHne coCTtaBa CMeCu.

Pexvum paboTbl cucTembl nogauu TOMMMBA,
Koraa aneKTPOHHbIN GOk ynpaBneHus ABuratenem
HenpepbIBHO OTCMEXMBAaET MOCTYNaloLWUiA Ha Hero
CUrHanm KWCrOpPOAHOro JdaTuMka W MPOU3BOAUT
KOPpEeKUMio  ANUTENBLHOCTM  BrpbICKa  TOMMMBa
Ha3blBaeTCA ynpaBlieHWem nogayer Tomnuea no
obpaTtHon cea3u (closed loop).
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(b) O6paTHas cBA3b NO ynpaBlieHUO CUCTEMOMN 3aXXUraH1A

[aTtunk geToHaumm OneKTPOHHbIN 6ok

onpepenset ynpasreHusi oBuratenem
XapaKTepHbIA CTyK YMeHbLUIaeT yron
(dbopma HeHopMansHOro onepexeHns 3axuraHus
cropaHus)

Puc. TT1-21

[atunk pgetoHaumn, yCTaHaBﬂMBaeMblﬁ Ha Onoke UnnnHapoB ABUraTtend, OTCreXuBaeT BI/|6paLIMPO
OI'Ipe,El,eJ'IeHHOIZ yacToTbl 6noka UunnnHApoB, KOTopad npeasapAaeT BO3HUKHOBEHUE OETOHAL NN,

HpM nodaB/ieHMN OeToHauun, OAaTyuK BblgaeT CUrHas Ha SHeKTpOHHbIVI onok ynpaserieHunAa Opuraterniem.
GﬂeKTpOHHbIVI onok ynpasrieHna agpuratenem HemenrneHHo pearvpyet Ha FIOCTyI'II/IBLIJVII7I curHan
YMeEHbLUEHNEM YITia onepexeHna 3aXXuraHus.

Koroa e Bubpauusi cHWKaeTcs [0 HOPMamnbHOro YPOBHSl, YroNl  OMEpPEeXeHWs  3aXuraHusi
BOCCTaHaBNMBaEeT CBOE 3HAYeHVe [0 MPEeXHEro YPOBHS OMNsSTb K& MO KOMaHAe C 3MeKTPOHHOro 6rioka
ynpasrneHus asuratenem.

I'Ipou,ecc OTCNneXxXnBaHnAa ypoBHA OeTOHAUUM N yria onepexeHna 3aXXnraHna npomcxognuT HenpepbiBHO B
pexume 0bpaTHOWN CBA3MW.
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(c) YnpaBneHue cucteMom XoJyioCTOro xoaa B peXxume o6paTtHom CBA3N

INEeKTPOHHbIN
onok
\ynpaBneHml

00
000

DaTtunk nonoxeHuns

KoneH4YaTtoro eana
ABurarensa /
% 77
CepBonpuBeoj perynaropa
XonocToro xoaa

PerynMpOBaHue 4acToTbl BpalleHusa
KoneH4Yartoro Bana apurarens

Puc. TT1-22

B 10 BpemAd, Korga aktmBumpoBaHa nporpamMma ynpaBlieHus O60pOTaMl/I XOJ10CTOro xoaa (T. €., Korga
ApoccernibHaa 3acJioHKa MOJIHOCTbIO 3aKprTa), SﬂeKTpOHHbIVI onok ynpaeneHuna napuratenem HenpepbiBHO
noacTtpamBaeT pacxod BO34yxXa 4epe3d CUCTeMy XOJioCToro Xoda B COOTBETCTBUM CUrHalioM [aTtyduKka
NOJ10XXEeHUA KoneH4YaToro Bana.

3ﬂeKTp0HHbII7I onok ynpaslieHnAa apuratesnieMm HenpepbiBHO KOHTPONMMPyeT YacToTy BpalleHUd KoneHBarna
No BbIXOOAHOMY CcuUrHany gat4ymka 4acTtoTbl BpalleHUa KofieH4YaToro sana.

Mpy M3MEeHeHWN YacTOTbl BpaLLeHUs 3MTEKTPOHHbIN BII0K ynpaBreHusi NMocbiaeT CUrHam Ha CepBonpuBof
perynsitopa XoriocTtoro xoAa (MCMOSHUTENbHOE YCTPOMCTBO) C LieNblo KOPPEKTUPOBKM KONMMYECTBa BO3Oyxa,
NOCTYNaloLLIEro BO BMYCKHOW KOMNEKTOP, YTOGbl YBENWUYUTL UMM YMEHbLUUTL YacTOTy BPaLleHWUs KONeH4aToro
Bana gsuraTensi.

1-21 Pub. No. PTEEOO11T



OB30P CUCTEMbI PACMPEOENEHHOIO BMPbICKUBAHUSA
TOMNNUBA (MPI)

(5) PaboTa anekTpoHHOro 650Kka ynpaBrieHUs1 ABUratenem

(a) Tunbl «namaTu»
e [locTosHHOe 3anomuHaloLee ycTponcTtso (ROM)
- NpeponpegeneHHas nHpopmauuns
- He BO3MOXHbI U3MeHeHUs BO Bpems paboThbl
- He TpebyeT aHeprumn akkymynsaTopHon 6aTtapeun onsi coxpaHeHus nHpopmaumm

e OnepaTuBHOE 3anomMuHatoLee ycTponcTeo (RAM)
- ONEeKTPOHHbIN BMOK yNpaBneHns MOXET CYMTbIBATb M 3anvcbiBaTb MHCpopMauuio
- Bo3MOXHOCTb BpeMEHHOro coxpaHeHusi 6a3bl JaHHbIX, CHUMaeMbIX C 4aT4YMKOB
- Mpwn coxpaHeHun nHpopmaummn TpedyeTcsa 3Heprnst akkymynsTtopHon 6atapeun

e ApanTuBHas NaMsATb
- YacTb onepaTtmBHOro 3anomuHatowero ycrponcrea (RAM)
- XpaHuT BHOBb NOMNY4EHHY0 MHOPMaLMIO
- MNpun oTcoeanHeHUN akkyMynaTopHon 6atapeun, BHOBb Nony4yeHHas MHpopMauusi yrpadumsaeTcs

e "MrHoBeHHas" naMsATb
- MNepenuckiBaHne unm obHOBMNEHME NpeagonpeaeneHHon nHdopmaumum

(i) TMocTosiHHOE 3anomuHatoLee yctponcteo (ROM)

MocTosiHHoe 3anomuHatowee yctponctBo (ROM) cogepXmMT NMOCTOAHHO XpaHALWYCS MHdOopMauuio,
KOTOPYIO 3MEKTPOHHbLIN OnoK ynpaBrneHus ABuratenem Wcnonb3yeT npu obpaboTke BXOAHbLIX CUrHArOB.
OHeprus akkymynsatopHon 6atapen He pacxogyeTcs npu obpadoTke 6a3bl gaHHbIX ROM.

Mporpamma ROM 3aHeceHa B 3NeKTPOHHbIM GNOK ynpaBneHus gsuratenem npou3soguTeneMm u He
MOXeT OblTb M3MeHeHa BO Bpems paboTbl aNeKTPOHHOro 6roka ynpasneHus gBuratenem. 3neKTPOHHbIN 6ok
yrnpaBneHns Apuratenem MoXeT cuuTbiBaTb WHopmaumio ¢ ROM, HO He MOXeT 3anucbiBaTb B HEro
CTOPOHHIOK UHhopMaLnio.

Bonee nosgHve moaenu anMeKTpoHHOro Grnoka ynpaBreHus ABuratenst MoryT MMeTb «MrHOBEHHYO»
namsiTb, B KOTOpOW BO3MOXHO O6HOBNeHWe ROM anekTpoHHbIM GNOKOM ynpaBneHus ABurateneMm npu
ucnone3oBaHun npnbdopa MUT-II n gpyroro cneuyunanesHoro obopyaosaHus (cM. pasgen (iv) Huxe).

(i) OnepaTmBHOE 3anomMuHatoLee ycTporcTBo (RAM)

OnNeKTPOHHbIN GNOK ynpaBneHus gBUraterieM MOXeT nMbo cuMTbiBaTb MHOpMaumioo, NMMbo XpaHuTb
WHopMaUuo B onepaTtMBHOM 3anomuHarowem yctpoinctee (RAM). RAM BpemMeHHO 3anomuHaeT
MHopMmauuo, n Moxet ee nNnbo ucnonb3oBaTb, NMMOGO MoauduumpoBaTh ee. HekoTopas wHdopmauus,
HakonneHHas B RAM, ncnonb3syetcsa ans obHoOBNeHMs NnporpamMmmbl MOCTOSHHOMO 3aNOMUHaOLLEro YCTPOUCTBa
ROM.

UHdopmaums, xpaHsawasncs 8 ROM, ucnonb3yet 3Heprio NoCTOAHHOIO TOKa akKyMyrsiTOpHON GaTapeu
N HEe MOXeT ObiTb yTpayeHa, AaXe ecrniu KN4 3aXXuraHust HaXO4MTCSA B NONOXeHUMU «BbikntodeHoy. Ecnn xe,
Nno Kakon-nnbo NpuYMHE, NUTaAHWE OT aKKyMYISITOPHOW GaTapeun OTkN4YaeTcsd, TO Mpu 3anycke ABuratens
9NEKTPOHHbIM  Onok ynpaBneHus pasuratenem 0Oyaetr paboTatb B COOTBETCTBUM C  MHCTPYKUMUSMMU,
nony4aembiMn ¢ ROM go Tex nop, noka He HakonuTcst HoBasi 6a3a AaHHbIX BO BpeMs paboTbl ABUratens Ha
RAM.

(iii) AganTuBHasi namaTb

CnocobHOCTb 3MeKTPOHHOro 6rioka ynpaBneHus ABuratenemM OOHOBMNATb BHYTPEHHWE MpOorpamMmbl
HasblBaeTCs aganTUBHOM namaTbilo. Hanpumep, ecnu npoporkuTenbHas pabota obpaTHOW CBA3U
KMCNOpPOAHOro Aatymka nokKasbiBaeT, YTO nofgadva TonsimBa He COOTBEeTCTBYET HOpME; TO ChnyCTA KaKoe-TO
BPEMS 3EKTPOHHbIN 60K ynpasneHus geuratenem 0GHOBMSET €ro BHYTPEHHIOW NporpaMmy.

RAM ucnonbe3yetca ans o6HOBRNeHUs nporpammel, xpaHsiwencs B8 ROM, ocHoBaHHOW Ha «oby4atowen»
uHdopMaumm, And Toro, 4YTobbl KOMMEHCMpoBaTb AedeKTbl, CBA3aHHble C W3HOCKBLUMMWUCS 3dnemMeHTamu
CUCTEMbI, UK C N3MEHMBLUMMMWCS CBOWNCTBaMM TONMBA UMW C U3MEHUBLUMMUCH paboyrMm yCroBUSMM.

B pesynbTaTte aMnekTpOHHbIN GIoK ynpaBneHus ABuratens «camooby4vaeTcs», YToObl MPUCNocodnTbLECS K
N3MeHMBLUMMCA ycnoBusaMm paboTbl gsuratens. «OOyvatoliee» CBOWCTBO cucTeMbl xpaHuTca B RAM. 3Ta
NnamsiTb COXpaHSAETCs Noka ocTaeTcs NoACOoeANHEHHON akkyMynsiTopHasa 6aTapes.
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Ecnn, no kakum-nm6o npuynHam, OTCOeONHUTb akKKyMYJIATOPHYH 6aTapero, SﬂeKTpOHHbIVI onok
ynpaslieHuna apurarteniemMm OoJmKeH BHOBb «NepeyyvynTbCar. HavanbHbIn npouecc nepeoqueHMﬂ
Ha4vynHaeTCAd C nepBblX MUHYT paGOTbI nocne noaxknr4eHunA aKKYMyﬂHTopHOVI 6aTapeV|.

Hebonblne obHoBneHus 6a3bl AaHHbIX aganTneHon namaTn RAM nponcxoguT NoCTOSHHO B BPEMS
paboTbl ABMraTens n aBToMmoduns B LEeIoM.

(iv) "MrHoBeHHas" namsaTb

OTO 9HEeproHe3aBUCUMBbIV TUM NaMATK, coAepXaHne KOTOpOor MOXET BbITb CTEPTO UNM NepesanmncaHo.
Mporpamma B anNeKkTpoOHHOM Groke ynpaBneHus ABUraTtenem, Kotopas Ucnonb3yeT "MrHoBeHHy"
namsiTb, MOXeT OblTb OOHOBNEHa Npy nomoLum npudopa MUT-II.

(b) OnarHocTu4yeckue koAbl

®  OMEKTPOHHbIN BOK ynpaBneHnst onpegenset HeNCNpPaBHOCTb B Kakon-nnbo uenm

®  3NEKTPOHHLIN BOK ynpaBneHnst onpeaensieT, YTo HEBO3MOXXHO BhINOMHATE HEKOTOPbIE (OYHKLIMK
yrnpaBneHus

e namna vHaukauumn HemcnpasHocTu asuratens (CHECK ENGINE) 3aropaetcsa npu nosisnexHun 6onbLuen
4YacTu KOJOB HEUCMPABHOCTH

e obecneynBaeTCsi BOSMOXHOCTb paboThl ANEKTPOHHOIO 6roKa ynpaBneHus ABuraternem B pexume
Hanuums HeucnpasHocTen guratens (failsafe).

o obecneyvnBaeTcsi BOBMOXHOCTb CUHUATbLIBAHWSI NpY Ucnons3oBaHuy npubopa MUT-II

(i) OnpeneneHne HeucnpaBHOW Lenun

HOCKOﬂbe SﬂeKTpOHHbIl‘/‘I 6nok ynpasneHna asurartenem 3anporpaMmmumpoBaH TaknM o6pa30M, 4yTOObI
pacno3HaBaTb HaNMM4ne n BeNnM4YnHy 3NeKTpu4eCKknx MMnyribCcoB, OH UMEET TaKKe BO3MOXHOCTb onpenenatb
HenpaBwWIibHbl€ BXOOHbIE€ CUTHalbI.

Kak Tonbko GJ'IeKTpOHHbIIZ 6nok ynpasrieHuna gsuratenem onpegendet cbown B TeueHne bonee YyeTblpex
CeKyH (B OonbLIMHCTBE cnyqaeB), B NMaMATU 3N1EKTPOHHOIo 6noka ynpaelieHna asuratenda 3anoMmHaeTCA
Ko4 HeuUcnpaBHOCTU.

Kogbl HeucnpaBHOCTEN MOryT ObiTb NPoOYMTaHbl Npy nomowm npubopa MUT-I. MMpu panbHenwem
Nnoncke HencnpaBHOCTU B Lienn 06bIYHO H606XO,IJ,I/IMO onpenennTtb TOYHY NPpUYNHY HEUCNPaBHOCTU.

(ii) OnekTPOHHbLIM ONOK ynpaBneHUA ABUraTenieM He MOXeT BbINOJTHATb HeKOTopble PYHKLUN

[dnarHocTnyecknin Kog MOXET Takke MokasaTb, YTO SMEKTPOHHbIM OMoK ynpaBneHus gsuratenem He
MOXET BbINOMHATL HeEKoTOpble (YHKUMW. Hanpumep, «npodorkuTenbHoe Bpems paboTbl B pexume
obpaTtHon cBaA3n» 0603HaYaeT NosiBIEHNE HeMcnpaBHOCTK "B 06LLeM".

OTOT TMN OWarHOCTUYECKOro Koda MOXET MOSABMTLCS, OaXe ecnu SﬂeKTpOHHbIVI 6nok ynpasrneHua
apuratenemM He onpegendetr HeucnpaBHOCTb Uenu Kakoro-nnbo anemeHTa uUenu. 3HaHue npuHUMNoOB
p860TbI ANEeKTPOHHOIo Onoka ynpaslieHnAa OpuraternieMm 4BldeTCA 0COOEHHO BakHbIM Ans Nokanusaumm
nogobHoro Tmna HEMCHpaBHOCTeVI.
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(c) KonTponbHas namna nHaukauum HencnpasHoctu aeuratens (CHECK ENGINE)

- KOHTpOJ'IbHaFl Namna MHaNKaunum
HeWUCnpaBHOCTU ABUraTena
(CHECK ENGINE)

Puc. TT1-23

Kak TonbkO MnosiBnsieTcs Koh HEWCNpPaBHOCTM, AMEKTPOHHLIN GNOK ynpaBneHus 3axuraeT KOHTPOSIbHYHO
namny wHavkaumm HeucnpasHoctu gsuratens (CHECK ENGINE). [OwarHocTnyeckuin kog 3amnoMuHaeTcs,
MCMONb3ys 3HEPTUIO aKKyMynAaTOpHOW 6artapen, M He ucyesaeT Npu BbIKIIOYEHUM 3axuraHusa. B cnydae
nepvoamnyeckn NOBTOPSOLLENCS HEUCNPABHOCTU, KOHTPOMbHAas famMna UHAMKauMmM HeucnpasHOCTU ABuUratens
(CHECK ENGINE) moxeT 3aropatbca M racHytb. OfHako AMarHOCTMYECKUA Kof, ocTaeTcs B namatn. B
OoNbLUMHCTBE Cry4aeB, ecnu cOOn ANUTCA MEHee YeTbipeX CEeKyHA, OUarHOCTUYECKUA KOO He 3anoMUHAaeTCs U
KOHTpOIbHas namna nHgukaummn HevcnpasHocTu asuratens (CHECK ENGINE) He 3aropaeTcs.

Pexunm coxpaHeHusa pabotocnocobHocTy (fail-safe) npy nosiBneHMn HencnpaBHOCTEN:

Ecnn HeucnpaBHbI 3NEMEHT CUCTEMbI MWrpaeT BaxHYyl pofib npu paboTe, HO He oOkasblBaeT
paspyLuaroLLero BNusHUS npy paboTte gBuratensi, 3NeKTPOHHbIN BOK ynpaBrneHns asuratenemM MoxeT nepenTu
Ha peXxnm coxpaHeHnusa pabotocnocobHocTu (fail-safe).

Pexvum coxpaHeHunss pabotocnocobHoctn  (fail-safe) — aTo 3anporpaMmMmpoBaHHbIM pexum paboThl,
KOTOpbIV NO3BONSET ABuratento paboTatb Npu HEUCNPABHOCTAX OOHOIO MIN HECKOJbKMX 3NIEMEHTOB CUCTEMBI.
Ha atom pexume asuratenb paboTaeT C NOHWKEHHON 3MdEKTUBHOCTLIO, ynpaBrneHne aBTomobunem Takke
yxyaLaeTcs.

OpHako Nnpun OTKa3e KPUTUYECKUX 3INMEMEHTOB CUCTEMbI, TaKUX KaK AAaTHUK MOJIOXKEHUA KOJNMeHYaToro Bana,
GJ'IeKTpOHHbIﬁ Onok ynpaeneHna nOpuratenieM He MOXEeT yhnpaelATb HU CUCTEMOWN 3aXuraHumd, HU nogaden
Tonnuea.
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OBD - 6opTOBasa cucteMa caMoOgNarHOCTUKU

- OcHOBbIBaeTCs Ha MeXayHapoaHbIX cTaHaapTax
- KoHTponupyeT coctas oTpaboTaBLUnX rasos
- KoHTponupyeT cocTosiHWe AaTYNKOB U 3NIEMEHTOB CUCTEMBI

BoptoBble cuctembl camoguarHocTukm OBD MOCTpOEeHbl B COOTBETCTBMM C  MeXOyHapOAHbIMU
CTaHgapTaMu M NPUMEHSIOTCA Ha HEKOTOPbIX MoAensx aBTomMobunen ¢ uenbi yHudukaumm MeTogoB WX
AnarHoctTupoBaHus. puHATas cMcTemMa AMArHOCTUHECKMX KOAOB MOCTOSHHO M3MEHSeTCs, ANns TOro 4tobbl
cooTBeTCTBOBaTb cyulecTBylowmumMm cuctemam OBD. Cuctema OBD oTcnexmBaeT Hanuume BpeaHbIX
KOMMOHEHTOB B OTpaboTaBLUMX rasax Hapsgy C NPOBEPKOW COCTOSIHUS Lenew, 4to obbl4HO MCnomnb3yeTcs B
OObIYHBIX CUCTEMAX.

Ma3BecTHbl Tpu TMna cuctem OBD: - OBD-II ansa aBTromobunen, nponssoammblx ana CLUA; - E — OBD ans
aBTOMObOUIEN, NPON3BOAMMBIX ONis eBponerickoro coobuectsa u J - OBD gnst aBTomobunen, npon3BoanMbIX
ana AnoHuun. 3Tn Tpu pa3HOBUMAHOCTM CUCTEMbBI MOTYT UCMOSb30BaTh Pa3NiMYHbIE METOAbI KOHTPOSS.

B CLUA, AreHTcTBO no 3awmte okpyxatowen cpeabl (EPA) obsa3biBaeT npoussoanteneri aBTomobunen
obecneynTb CUCTEMY KOHTPOSS Haf TOKCMYHOCTBLIO OTpaboTaBLunx ra3os ¢ npumeHeHvem OBD B cooTBeTCTBMM
¢ npuHaTon Xaptuen «Huctoin Bosgyx» (Clean Air Act).

Ucnonb3oBaHue cuctembl OBD B CLUA v KaHage
1) OBD-I (89 - 93)

OGHapyxeHue yxyalweHnss paboTbl B cUCTEME yNpaBrieHnsi COCTaBOM OTpaboTaBLUMX ra3oB 1
e npegynpexgeHne BoauTens 3aXxuraHneM KOHTPOSbHOW Nnammbl MHAMKaumMm HemncnpasHocTu (MIL)
e  HakoMjeHMEM KOOOB HEUCTNPABHOCTEN B NaMsITU 3NeKTpoHHOro 6noka ynpaenexms (DTC)

2) OBD-II (94 -)
(1) MNoBbleHNEe PEMOHTONPUIOAHOCTH
A: MpennpuHATL cneayowme Mepsbl, Ans Toro Ytodbl kKogbl HeucnpaBHocTen (DTC) cunTbiBanmch B 06bIYHbIX

PEMOHTHbIX MaCTEPCKMX

e PaspaboTaHbl TexHMYeCKne TpeboBaHWs Ha NpUMeEHeHWe crneumanbHoro ckaHepa (GST — General Scan
Tool)

e YHUMMLUMPOBAH pasbem Afs NPUCOeANHEHNS ANAarHOCTUYECKMX NpMbopoB (MprMeHsieTcs 16-u LTeKepHbIv
pasbeM, KOTOpbIN B HacTosLee Bpems ucnonossyetcs MMC)

¢ lcnonb3oBaHune obbl4HbIX kogos DTC

e  OneKkTPOHHbIN BNOK ynpasneHuns asuratenem nossonset npubopy GST cunTbiBath kogsl DTC

e [IpumeHeHme WwKanbl Bo3gyLwHbIX pecypcoB (ARB — Air Resources Board) — cneumanbHble 3Ha4eHus

B: yHVI(*)VIKaLI,VIﬂ PYKOBO,D,CTB no TeXHNn4YeCkomy OGCJ'Iy)KVIBaHVIIO aBTOMOOUITbHOIO TpaHcnopTa

(2) AsTOMOGUNM C HEUCNPABHON CUCTEMOW YNpPaBNEHUs1 COCTAaBOM OTPaboTaBLLMX ra3oB AOMKHbI BbITb
NoABEeprHyThl cneumansHomy ucneitanuio (I/M check).

E-OBD

B EBpone HekoTopble BUAbl KOHTPONs paBHO3HauHbl cucteme OBD-II, npunsaton B CLUA n obsa3aTenbHbl K
NPYMEHEHWIO B COOTBETCTBUM € 3akoHOM 98/69/EC eBponerickoro coobLlecTsa.

OTOT BMA KOHTPONSA HOCUT Ha3BaHne EBponerickoe 6opToBoe AnarHoctupoBaHune nnn E-OBD. OT1oT meToa
KOHTPOIS NPUHAT B NATHaAL AT €BPONEnNCKMxX ctpaHax, nntoc B Lsenuapun, Hopsernn n B icnaHgunn.
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Puc. TT1-24

(e) CoegnHeHne npubopa MUT-II

Mpubop MUT-II MoxeT ObITb NOACOEOMHEH HEMNOCPEeACTBEHHO K SMEKTPOHHOMY OrnoKy ynpaBreHus
auratenem. MogkntoyeHHbIn 12-u n/vnm 16-m WTbipeBbIM pasbeMoM npubop MUT-II MOXeT BbINOMHUTL
BonbLIOe KONMYECTBO onepaLuii:

NMO3BOJIAET OTbICKMBATb KOAbI HeMCﬂpaBHOCTeﬂ,

Mo3BosisieT NpocMaTpuBaTh AaHHbIe MO TEXHUYECKOMY OGCNyXMBaHWiO (MHOpMaLMIo, NomyYaemyto ¢
AaT4YVKOB) MPY NPOBEAEHWUWN KOHTPOSIA,

cTUpaTb AnarHocTuyeckue Kogbl,
nepenporpammupoBatb ROM 3rekTpoHHOro 6r10ka ynpaBneHus ouraTenem,

aKTMBMpPOBaTb HEKOTOPbIE UCNONMHUTENbHbIE yCTpOI7ICTBa.

Bce 910 B 3HauuTenbHom cTeneHn obecneunBaeT ObicTpoe OOHapyXeHMe W noKanusauuio
HewncrnpaBHOCTEN NPWY ANarHOCTUPOBaHUK ABUraTens.
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TONNUBA (MPI)

5. poBepkKa NonNy4YeHHbIX 3HAHUN
(1) OTMeTbTe NpaBUNbHOE YTBEpPXAEHUe

0 (a) Cuctema MPI cpmpmbl Mitsubishi cocTonT 3 yeTbipex NOACUCTEM: CUCTEMBI TONMIMBONOAAYM, CUCTEMBI
3aXKuUraHus, CUCTEMbI yNpaBrneHns TOKCUYHOCTbIO OTpaboTaBLUMX ra30B Y CUCTEMbI yNpaBneHus
pacxogom BO3gyxa.

0 (b) Cuctema MPI cpmpmbl Mitsubishi cocTonT 3 YyeTbipex NOACUCTEM: CUCTEMBI TONMBONOAAYM, CUCTEMBI
3aXKUraHUs, 1 CUCTEMbI YNPaBMEeHNs TOKCUYHOCTBIO OTPaboTaBLUNX Fa30B.

O (c) Cuctema MPI conpmbl Mitsubishi sBnsieTcst pa3HOBMAHOCTLIO CMCTEMbI TONIMBOMOLAYN.

(2) OTmMeTbTEe NpaBUNbHOE YTBEpPXAEHUe

0 (a) OcHoBHbIMM aniemeHTamMu cucTembl MPI aBRsitoTCA: AaTYMKK, UCMOMHUTENbHbIE YCTPOMCTBA U
31eKTPOHHbIN BrOK ynpaBneHns gBuratenem.

0 (b)3neKTPOHHbIN GIOK yNpaBneHUs ABuraTerniem ynpaenseT pasnuyHbIMU JaTYmMKaMm.

0 (c) VicnonHuTtenbHble YCTPOMUCTBA YNPaBMsOTCS COOTBETCTBYOLLMMU AaTYMKAMM.

(3) OTMeTbTe NpaBUNbHOE YTBEpPXAEHUe

O (a) SﬂeKTpOHHbIVI onok ynpaeneHua asuratenem ynpasndeT MOMEHTOM 3aXXuraHua, HenocpeacTtBeHHo
nogaBad SHEKTpM‘-IeCKVIVI TOK Ha NepBUYHYHO O6MOTKy KaTyLLKN 3aXUraHU4A.

O (b) Cucrtema ynpasJieHnAa pacxogoM BO3ayxXa XOJioCTOro xoga aAsuraternad ynpasndeTt OGOpOTaMM
XOJ1I0CTOro xoaa Apurartena nytem I'IO,D,CTpOVIKVI BeNMMYMHbI pacxoga Bo3agyxa BO BI'IyCKHOl7I cucrteme.

0 (c) Cuctema ynpaeneHnst TOKCUMYHOCTbIO 0TPaboTaBLLMX ra30B NPeanoYMTaeT UCNoNib30BaHne
KaTanuTUYecKoro HerlTpanMsaTopa, Yem yCTaHOBKY KUCIOPOAHbIX AaTYMKOB.

(4) OTmeTbTe NpaBunNbLHOE yTBEpXAeHue

0 (a) Cuctema MPI moxeT ObITb NpOBEPEHA Ha HaNM4Yne HeMCNPaBHOCTEN NPU MOMOLLM TecTepa, NOCKOMbKY
OH He nmeeT (PyHKLUMIA 0BpaTHOWN CBA3M.

0 (b) Cuctema MPI BkntovaeT OyHKLMIO pexnma coxpaHeHus pabotocnocobHocTu (fail-safe), kotopas
no3BonseT ABuUraTento HopManeHo paboTaTk, AaXe NPU HanNM4yMM HEeMCNpaBHOCTEN.

0 (c) Cuctema MPI nmeeT dyHKLMIO CaMOANArHOCTUKN.
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NMABA 2
CXEMbl CUCTEMbI PACMNPEAENEHHOIO BIMNPbICKUBAHUA
TOMNJIUBA MPI

1. ABuratenb 4G9 <moaenb 1999 r. PAJERO iO>

B aTol rmaBe npuBedeHbl CxeMbl CUCTEM pacnpeaeneHHoro BnpbickuBaHus (MPI), koTopble MCnonb3yoTcs Ha
pa3nunyHbIX mogenax asuratenen pupmel Mitsubishi Motors. Ha kaxgon cxeme nokasaHbl 371EMEHTbI CUCTEMBI
MPI, curHanel, nony4Yyaemble 3reKTPOHHLIM BITOKOM ynpaBreHust ABUratenem N UCNOSTHUTENbHbIE YCTPOWCTBA,
ynpaensieMble 3N1EKTPOHHBbIM BII0KOM ynpaBneHus gsuratenem. [na obneryeHms cpaBHEHMS Pas3fiUYHbIX CXEM

MPI Ha aBuratensax pPa3HbIX MoAenen, B KOHLE rnasbl npueeaeHbl X OCHOBHbIE pa3ninyuns.

<ABTOMOOMUNMN, HE OGOpy,D,OBaHHbIe KaTanntn4eckmm HeﬁTpanusaTop0M>

*1 Oatyuk pacxoga
BO3ayxa

*2 OaTtumnk
Temneparypbl
BO34yxa BO
BMYCKHOM
KomnnekTope

*3 JaTymnk nonoxeHus
apoccensHomn
3aCOHKM

*4 [1aTynk NnonoxeHus
pacnpegenuTensH
oro Bana

*5 [laTunk NonoxeHust
KorieH4yaToro sana
apuratens

*6 daTtumnk
aTtMocdepHoOro
AaBneHus

*7 OaTtumnk
Temneparypsbl
oxnaxgatoLlemn
XNOKOCTU B
asuraterne

*8 [laTuymnk geToHauum

MNopaya nutaHua
3aMoK 3axuraHms —
IG (3axuraHue)
3aMok 3axuraHus —
ST (cTapTep)

Jatumk ckopocTn
aBTOMOOMNS
BoikntovaTtens
KoHOMUMOHepa
BoikntovaTtens
OnOKMPOBKM CcTapTepa
(nepekntoyatens
cenektopa AKIII)
JaTtymk-BbIknovaTens
AaBneHusi paboyen
XMOKOCTU yeunurtens
pyneBOro ynpasneHus
BeiBog FR
reHepaTopa

BuHT perynupoBanus
cocTtaBa cMecu
(nepemeHHoe
COMNpOTUBIEHME)
OneKTPOHHbLIN 610K
ynpasnexusa AKIM

*4 [JaTumnKk NonoxeHns
pacnpegenuTensHoro

Bana

OnNEeKTPOHHbIN ¢ TonnueHas YnpasnstoLiee
6ok dopcyHka pene gsuratens
=> | YNpaBneHusi => | ¢ Cepsonpusos Pene TonnueHoro
asurarenem perynatopa Hacoca
obopoToB Pene
XONoCcToro KOHAMLMOHepa
xoAa KaTyLika saxuraHus
¢ OnekTpomar- KoHTponnep
HUTHBIA KnanaH BeHTUNATOpa
yrnpaBneHus cucTeMbl
cucTtemon oxnaxaeHus
peumpkynauum KoHTponbHas
oTpaboTaBLUnX namna nHgukauum
rasoB (EGR) HeucnpaBHOCTH
asuvratensi
TaxomeTp
[unarHocTtuyeckmin
pasbem
BbiBog G
reHepaTopa
OnNeKTPOHHbIN 6ok
ynpasnexus AKIM
*2 [laTuvk TemMnepatypbl
*3 [laTumk BO3/yxa BO BIMYyCKHOM
nonoxeHnsa = 42 CepBonpueoa Konnekrope
ApocceribHon perynatopa *6 [JaTumk aTmMocepHoro
3aCIOHKN OGOpOTOB AaBneHna

3

XOJioCTOro Xoaa

*{ JaTunk pacxoga Bo3gyxa

BosayLwHbIn
duUneTp

<

[ T =
Perynartop
AasneHus Ns
TOMnnMBa
K TOMIMBHOMy-a— —-————-—': - [ ORIAVIBHOTO gga”ary%v;ﬁﬂnbl
Y | {|=2 OTpaboTaBLLINX
Kn ,J ’ TOI'IJ'II/IBHIaFI rasos (EGR)
npﬁﬂ%. G &1 cdhopcyHka J
TeneHon SososoossTossss
BeHTUNALMYY == i
kaprepa 5 *7 Oatunk Temnepatyphbl
! E} —— oxnaxgaatoLLen

*8 [Jatunk geToHauun

XWNAKOCTWU B ABuUratene

YnpasnswoLuii
KnanaH

43 OreKTpoMarHUTHLIN KrjanaH
ynpaBheHns1 CUCTEMO

*5 [aTurK NonoXeHUs KoreH4aToro

Bana agsuratena

Puc. TT2-1
2-1

peLmpk
rasos (

NALMKM oTpaboTaBLLNX
&Ry

Bxopa Bosgyxa
BO BIYCKHYIO
cuctemy
apuraTens

Apcopbep
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CXEMbIl CUCTEMbI PACIMNPEAOEJNIEHHOIO BMNPbICKUBAHUA

TOIMNJINBA MPI

1. ABuratenb 4G1 <mogenb 1999 r. PAJERO iO>

<ABTOMOOMUNMN, HE OGOpy,CI,OBaHHbIe KaTaniIMTu4eCKum HeﬁTpanusaTop0M>

*1 KucnopogHsbii Mogaya nutaHusa OnEeKTPOHHbBIN + TonnueHas YnpaensoLiee
AaTymk 3amok 3axuraHusi — | = | Onok = dopcyHka pene gpurartensi
*2 Natumk IG (3axuraHue) ynpaenexva + Cepsonpusog Pene TonnusHoro
paspexeHus 3amok 3axuraHusi — Apurartenem perynaropa Hacoca
*3 NaTtumk ST (cTapTep) obopoTtoB Pene
Temnepatypbl [atyuk ckopocTn xonocroro KoHOMUNOHEPa
BO34yXa BO aBTomobuns xopa KaTtyuwka 3axuranus
BMYCKHOM BbikntoyaTenb ¢ Onektpomar KoHTponnep
KonnekTope KOHOUUMOHepa HWUTHBIN KranaH BEHTUNATOPA
*4 [laT4mK NONOXEHNS BblkntoyaTenb ynpasneHus cucTeMbI
ApoccenbHomn BrNOKMPOBKU cuUcTeMON oxnaxgeHus
3aCNOHKM cTtapTtepa peumnpkynsaumm KoHTponbHas
*5 [laTymK NONOXKeHUs (nepekntoyartensb oTpaboTaBLMX namMna nHaMKaumm
pacnpenenuTenbH cenekTopa AKIMM) rasos (EGR) HeWCrpaBHOCTU
oro Bana Jatynk- ¢ OnekTtpomar npuraTtens
asuratensi BbIKMOYaTENb HWUTHBIN KnanaH TaxomeTp
*6 [laTumk nonoxeHus naBnenns paboyei ynpasneHus JunarHocTtuyeckmii
KoneH4yaToro Bana XXNOKOCTU ﬂpO,D,yBKOIZ pasbem
Asuratens ycunuTens pynesoro ancopbepa BuiBog G
*7 Oatumk ynpaeneHus reHeparopa
Temnepartypbl BeiBog FR
oxnaxpatoLe reHepaTopa
KNAKOCTM B OneKTPOHHBIN 6ok
Asurarene ynpasnexus AKMMN
*4 OaTuunk
MONOXEHUSA _
*2 [laTunk paspexeHns gggﬁgﬁ’;ﬁ”o”
*3[JaTunk Temneparypbl €2 CepBonpuBog perynatopa
BO34yXa BO BMYCKHOM 060pOTOB XOMOCTOMo X04a
KomnrekTope
*5 [laTumK NonoxeHus BozayLwHbli
pacnpesenuTensHoro unetp
Bana n l
[ G

Perynarop
fasneHus
Tonnuea

aKy

K TOI'IJ'II/IBHGOMy._ ﬂ

Hacoca

K] J
TOMMBHOIO * KnanaH cucTeMbl

eLMpKy ALK
Jngﬁta o¥ash‘mx
razos (EGR)

Bxop Bosgyxa
BO BIyCKHYIO
cucTeMy
ABuratens

.

KnanaH —% *1 ToonnCMiH A

NPWHYAUTENBHON

BeHTUNALUK ST SRS S SIS IS

KapTepa ApcopGep

*7 Datumk
Q - TemnepaTypbl

oxnaxaatoLen .
KWOKOCTU B €30rekTpomMarHuTHbI - @4 SneKkTpoMarHUTHLIA
ABurarene KnanaH ynpasneHna KnanaH ynpasneHua

\\

*1 KnenopogHblit
BaTunK

'

CUCTEMON
PeLMpPKYNSLMM

npoaysKon agcopGepa

0TpPa0OTaBLUKX rasos
EGR

*6 [JaTunk NoroxeHNs1 KoneH4aToro
Bana asuratens

Pub. No. PTEEO011T
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CXEMbl CUCTEMbI PACMNPEAOENEHHOIO BINPbICKUBAHUA

TOIMNJINBA MPI

3. ABuratenb 4G64 <moagenb 1997 r. GALANT>

*1 MepeOHuin KNCNOPOAHBINA AaTUYMK
*2 [aTumk pacxoda Bo3gyxa
*3 [aTumk TeMnepaTtypbl BO3agyxa BO BMYCKHOM
KomnnekTope
*4 [aT4MK NONOXEHNSI APOCCENbHONM 3aCIOHKM
*5 [aTumK-BbIKNOYaTENb NONMHOCTLIO 3aKPLITOrO
NONOXEHUs APOCCENbHON 3aCNOHKU
*6 [laTymk nonoxeHus pacnpegenvtensHoro sana
*7 DaTymKk NONOXEHWUs1 KorneH4YaToro Bana
*8 [aTumk aTMoccepHOro gaBrneHus
*9 [laTumk TEMnepaTypbl OXnaxaarLwen XnaKoctu
*10 JaTuuk geToHaumm (asTomobunu,
Bbinyckatowmecs ansi FoHr-Koxra n CuHranypa)
*11 3agHui KUCNOPOAHBIN AaTYuK (aBTOMOGMNK,
Bbinyckatowuecs ans FoHr-KoHra n CuHranypa)

e Hanps»keHne 60pTOBOro NUTaHWA
o [laTumk CKOPOCTM aBTOMOGUNSA

o Brikntovyatenb KoHaMUuoHepa 1, 2

o Briknoyatens 6noKMpoBKU cTapTepa
(nepekntoyaTens cenektopa AKIIM)
JaTumk-BblkniovaTens AaBneHus paboyen
XXMOKOCTU YCUNUTENS PYNEeBOro ynpasneHust
3amok 3axkuranus - ST (cTapTep)

3amok 3axkuranus - IG (3axxuraHue)

BbiBog FR reHepaTtopa

OneKTpoHHbIN 6ok ynpasneHus AKIM

Bnok

=> | ynpaenexus
asuratenem
(Engine ECU)

*6 Jatumk nonoxeHus
pacnpegenuTensHoro
Bana asuratens

@ 3CepBonpusog perynsaropa
060pPOTOB XOFOCTOro X04a

1 TonnuBHasa dopcyHka

2 OneKkTpoMarH1UTHbIN KnanaH
ynpasneHusi NpoAyBKOW
apcopbepa

3 CepsonpuBog perynsatopa
060pOTOB XONOCTOro X0Aa

4 ONeKTPOMarHUTHLIN KnanaH
ynpasrieHnsi CUCTEMOWN
peumpKynaumMmn otTpaboTasLumx
rasoB (EGR)

Pene TonnueHoro Hacoca
Ynpaensiowiee pene asurartens
Ynpasnsiowee pene KOHAMLMOHePa
KoHTponbHas namna nHavkauum
HeuncrnpaBHOCTMN ABuUrartens
[dnarHocTnyecknin pasbem

KaTyLika 3axuraHus, cunosomn
TpaH3uncTop

KoHTponnep BeHTUNATOpa cUCTEMBI
oxnaxpeHusi

BbiBoa G reHepaTopa
OneKTPOHHbIV B60K ynpaBneHus
AKMMN

*3 [laTumk TemnepaTypbl Bo3gyxa
BO BMYCKHOM KOIlfleKTope

*2 *8 OaTunk pacxoda
BO3gyxa .
g06b QUHEHHbIN
OaTyrkoM
aTMocepHoro

JaBneHns)
L

I'Bo

3ayx

[\
Perynatop
JaeneHns
Tonnuea
K U3
TOMNMUBHOTO
TOMMMBHOMY Hacoca KnanaH
baky - e -— CUCTEMBI
|F peLmpKynaLmmn
| 0TpaboTaBLUMX
L rasos (EGR)
KnanaH .1T0I'IJ'II/IBHaF| =
NPUHY ANTENBHOW o opcyHka l §!
BEHTUNALMM — y !
KapTepa = = == = == =>¢ ¥
h F
o *9 [laTunk TeMnepaTtypbl
) a = oxnaxpatoLen
XWAKOCTW B ABuratene €

JaTynk

\ \

4 OneKTPOMarHUTHbIN
KnanaH cucTembl

\'4 .

BosgyLHbIN
qm?'l'qg{rp

[atuvk nonoxeHns ApoccenbHoi
3acroHKM (06 beANHEHHbIV C
OaTyYMKOM-BbIKIOUaTENeM
MOSHOCTbIO 3AKPLITOTO MOSIoXKEeHUS
APOCCerbHOMN 3acroHKM)

Agacopbep

OneKTpoMarHuTHbIN
KnanaH ynpaeneHus
npoayBsKoi aacopbepa

*10 JaTumk geToHauuu
*1[NepeaHuiA KUCITOPOAHBLIN

ynpaeneHus
pelLypkynaumen
OTPaCOTaBLLIMX ra3oB
(EGR)

*113agHuii KUCTIOPOAHBIN
OaTymnK

\ Katanutudieckui

*7 Oatumk nonoxeHus
KorneHu4aroro Bana
asuratens

HeliTpanusartop

Puc. TT2-3

2-3
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CXEMbIl CUCTEMbI PACIMNPEAOEJNIEHHOIO BMNPbICKUBAHUA
TOIMNJINBA MPI

4. OBuratenb 6G72 unu 6G74
(mopensb 2001 r. PAJERO/MONTERO)

*1 KucnopoaHhbiin gatyuk

*2 [aTuuk pacxoaa Bo3ayxa

*3 JaTuuk TemnepaTypbl BO3gyxa BO BMYyCKHOM
KOMnnekTope

*4 [laT4mK NoNoXeHns ApoCccernbHON 3aCNOHKM

*5 [laTumnk NonoXeHust pacnpeaennuTtenbHoro Bana
nsuratens

*6 [JaTunk NnonoXkeHus KoneH4yaToro Bana
asuratens

*7 DaTunk atMocdepHoro aaBneHns

*8 NlaTunk TemMnepaTypbl OXNaxaaroLlen XnakocTu B
nsuratene

e HanpsieHne 60pTOBOro NUTaHNA
e [laTumk CKOPOCTM aBTOMOOWNA

e BbiknioyaTens KOHAMLMOHEpa

e Bbiknoyartenb 6nokMpoBku ctapTepa
(nepekntoyatenb cenektopa AKIIM)
JaTunk-BblknioyaTens gaBneHus paboven
KMOKOCTMW YCUNUTENSs PYNeBoro ynpasneHus
e 3amok 3axuraHus - ST (cTapTep)

e 3amok 3axuraHus - IG (3axuraHue)

=>

OneKTPOHHbIN
6nok
ynpasreHusi
ABvratenem
(ans
aBTOMOOUnewn
¢ MKIM) vnm
3MNEKTPOHHbIN
6ok
ynpaereHusi
OBvraTenem u
AKTM (ans
aBToMoOUnen ¢
AKIMM)

1 TonnuBHas gopcyHka

¢ 2 CepBonpusop perynatopa
060pOTOB X0OMOCTOro X04a

¢ 3 DOneKkTpoMarHWTHBbIN KnanaH
yrnpaBneHusi NPoaYyBKOWA
apcopbepa

¢ 4 OneKkTpOMarHUTHbIN KranaH

yrnpaBneHns CUCTEMOMN

peLmpKkynsiumMm oTpaboTaBLUnx

raszos (EGR)

Pene TonnueHoro Hacoca

Ynpaensitoliee pene aAsuratens

YnpaenstoLee pene KOHAULMOHepa

Pene BeHTMNsATOpa KOHAEHCOPA

KOHAMLMOHEpa

e KoHTporbHas namna nHankauum
HencnpaBHOCTU aBuraTens

o [lnarHocTu4eckum pasbLem

e KaTyllKa 3axuraHusi, CUrnoBomn

TpaH3ncTop

@2 CepBonpuBog perynartopa
060pPOTOB XOMOCTOrO Xo4a

KnanaH cuctembl
peLprynaLmMmn

*3 fatuuk TeMnepatypbl BO3ayxa
BO BIMYCKHOM KOMIieKTope

0TpaboTaBLUUX
rasos (EGR)
T —
/_/——‘L = -
( \ 7 .
M I A 3 A
e N Bxoga Bosayxa
= sferne || 27 5o Bhyoniys
# 1TonnueHas P occenuhon || BaTdmk pacxopa cucTeMy
¢opcyHka b, ap BO3AYXa JBUratens
K - SaCIOHKN (06 beANHEHHbII
Tonnue- OT TonnKBHoro :zf' h— 1\ ,antﬁ/l ey
HoMy = i ' ~—Hacoaa | \ aTMocdepHoro
Baky { JaBreHuns)
&4 . Aacopbep
BneKkTPOMarHUTHbIM [T
KnanaH ynpaeneHua ti&a
*8 Natunk < cucTemMon ToRnUBHLIA 6aK
TeMnepaTyphbl 3.7 peLmprynaLmmn 5
oxnaxJatoein OTpaboTaBLLUMX rasos €3 SMeKTpoMarHUTHbIA
XKWOKOCTU B KrnaraH ynpasreHums
Aurartene npodyBKov agcopbepa

5
1
|
l

*5 [aTumK NoNoXeHms

pacnpeenuTenbHoro
Bana Asuratens

*1 KneropoaHbli gatymk

\\ Y

\ —Van

Katanutuyeckuit

*6 daTumnk nonoxeHns T

'EonquaToro Bana HeWTpanusaTop

JaBuratens
Puc. TT2-4
Pub. No. PTEEOO11T 2.4



CXEMbl CUCTEMbI PACMNPEAOENEHHOIO BINPbICKUBAHUA
TOIMNJINBA MPI

5. ABuratenb 6A13 (Mmopenb 1997 r. GALANT
0e3 KaTanuTn4ecKoro HemTpanusartopa)

OneKTPOHHbIN
*1 [aTuuk pacxoda Bo3gyxa e | Brnok = + 1 TonnueHasa opCyHka
*2 [aTtuuk TemnepaTypbl BO34yxa BO BMYyCKHOM ynpaBneHusi ¢ 2 CepBonpvBog perynsaropa
Konnektope Auratenem 060pOTOB XONOCTOro X04a
*3 [laTumnk NOnoXeHnst ApOCCENbHON 3aCiOHKN (Engine ECU) ¢ 3 OneKTpoMarHUTHbIN KnanaH
*4 [laTumnK-BbIKNtOYaTENb NOMHOCTLIO 3aKPbLITOro ynpaeneHms: CUCTEMOV
NOMNoXeHUs ApOCCenbHOW 3aCNOHKM peLmpKkynsiumMm oTpaboTaBLUnx
*5 [laTunK BepxHen MepTBOM TOUKM rasos (EGR)
*6 [JaTynk NnonoXeHus KoneH4yaToro Bana ¢ 4 OneKkTpOMarHUTHbIN
asurartens "aTMocdepHbIn"» knanaH
*7 [aTunk TemnepaTtypbl oxXnaxaatoLlen ynpaenenus cuctemon TCL
XWUAKOCTU B AiBUratene (aBTOMO6MNM ¢ cuctemon TCL)
*8 [artuvk aTmocdepHoro fasrneHus ¢ 5 OneKkTpoMarHuUTHbIN BaKyyMHbIi
____________________________________________________ KnanaH ynpasneHus cuctemon TCL
¢ HanpsieHue nutaHus (aBTOMOGMNM ¢ cuctemon TCL)
e [latuuk ckopocTu asTomobuna | |
e Beoikntoyartens KoHaguUmoHepa 1, 2 ¢ Pene TonnueHoro Hacoca
e Beoikntoyartens 6noknMpoBkn ctaptepa e Ynpaensiollee pene asuraTtens
(nepekntoyatenb cenektopa AKIIM) e Ynpasnsiollee pene koHOUUMOHEpPa
o [laTunk-BbIKNONaTENL AaBNeHUs paboyen e KoHTponbHaa namna uHaukauum
XWOKOCTU YCUIMTENSA PyneBoro ynpasneHus HeucrnpaBHOCTY OBUraTens
e 3amok 3axuranus - ST (cTapTtep) e [lnarHoCTnyeckuii pasbem
o 3amok 3axuraHus - IG (3axxuraHue) e KaTyllka 3axuraHusi, Cunosomn
e BbiBoa FR reHepaTopa TpaH3ucTop
e DneKkTpoHHbIN 6ok ynpasneHnus AKIN e KoHTponnep BEHTUNATOpPa CUCTEMBI
e OneKTpOHHbIN 6ok ynpaBneHus oxnaxgeHus
npoTnBOOYyKCOBOYHOM cuctemon TCL BbiBog G reHepaTtopa
(aBTOMOGWNK ¢ cuctemon TCL) e OnekTpoHHbIN 6ok ynpasnexnusa AKIMM
e OneKTpoHHbIN 60K ynpasneHus
cuctemon TCL (aBTomobunu c
cuctemon TCL)
45 OneKkTpoMarHUTHbINM BakyyMHbIA KnanaH ynpasneHua cuctemoin TCL
(aBTOMOGUNKM ¢ cuctemolt TCL)
@4 OneKTpoMarHUTHbIN "aTMocdepHbIA” knanaH
ggl}((yyMHbM ynpaeneHusi cuctemoit TCL (aBTomo6unu ¢ cuctemoii TCL)

#2CepBonpusog
perynsaTopa
o6opoToB

*2 [laTunk TemnepaTypel Bo3ayxa
BO BIyCKHOM KOJriekTope

McnonHutensHoe
BaKyyMHOE ~_| XonocToro xoAa Bo3aayLUHbIi
YCTPOWCTBO uneTp
PerynaTop
AaBneHns Boagyx
Tonnuea
\

X

*8 laTumnk aTMocepHoro

11
"
(b
"]
K vl| ®1TonnmeHas dopcyHka AaBnenna
11
TONnuB- 1 ﬂ OT TONMMBHOrO| @ .‘
HOMy=— LS . oo 1 JaTuvk pacxofa Bosayxa
Baky (/H B *3%4
! €3 3neKkTpoMarH1THbIN Kgaggjfl‘em a JaTunk NonoxeHNs ApoccensHoi
5 N KranaH yrpasneHus gmgTemoﬁ 3aCIOHKM (CO BCTPOEHHLIM
*7 NaTumk N CUCTEMOW peLypkynsaym ~ SACTEMOR AaTYNKOM-BLIKITIOUaTENEeM MOSTHOCTLIO
TemnepaTypel = oTpaboTaBLLKX ra30B peuynpKyriay 3aKpPBLITOTO MOTOXEHUS JPOCCErTbHON
oxraxaaroLLel 5 OTPabOTaBLUNX 3aCIOHKM)
rasos (EGR)
KUIAKOCTMU B Z
aBuraTene o

*5 [laTunk BepxHei MepTBOl TOUKU

A\

\

*6 [JaT4uk nonoxeHma koneHvaToro
Bana Apuratens

Puc. TT2-5
2-5

Pacn peaenutene
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CXEMbIl CUCTEMbI PACIMNPEAEJNIEHHOIO BMNPbICKUBAHUA
TOMNJINBA MPI

6. CpaBHeHMe cucTtem pacnpegenieHHOro BNpbICKMBaHUA TONsIMBa

MPI

(1) AaTumKm 1 cxoXune C HUMU INEMEHTbI

Mopenu 4G1 4G6 4G9 6A1 6G7
nosuumm
Jatuuk pacxoga Bo3gyxa X X X X
Kpome 6A12-
MIVEC
[atumk Temnepatypbl BO3gyxa BO X X X X X
BMYCKHOM KOMmneKkTope
[aTtymk nonoxeHus ApoccernsHON X X X X X
3aCIOHKM
JaTtumk nonoxeHus X X X X
pacnpegenuTensHoro Bana (4aTtyvk 4G18
BMT)
[aTymk NonoxeHns KoneH4yaToro X X X X X
Bana
Oatumk aTmocdepHoro gaBneHus X X X
Kpome 6A12-
MIVEC
[aTtumk TemnepaTypbl X X X X X
oxna)gatoLLen Xnakoctm
[aT4ymk BbICOKOM TemnepaTypbl X
6A12-MIVEC
Jatumk geToHaumm X X X X
Ha HekoTOpbIX
MoZensx
BakyyMHbIN gaTtynk X X
6A12-MIVEC
MepeaHnin KNCNOPOOHbIN JAaTYMK X X X X X
Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix
MoAensix Moaensx MoAensx Mogensx MoZensax
3agHuIN KMCNOpPOaHbIV AaTumK X X X X X
Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix
Moensx Moaensax MoAensx MoZensx MoZensx
[aTymk nonoxeHus KnanaHoB X
perynupyemom BnyckKHON CUCTEMBbI 6A12-MIVEC
[aTtumk-BbIKnoYaTenb NOMHOCTLIO X X X X X
3aKpbITOM APOCCENbHOM 3aCMOHKM Kpome Pajero Kpome Space Kpome Pajero Kpowme 01
iO Wagon i0 Pajero
MuTaHune (HanpsxxeHwe) X X X X X
3amok 3axuranus — IG X X X X X
3amok 3axuraHus - ST X X X X X
[JaTyuk ckopocT aBToMoomns X X X X X
BbiknoyaTenb KOHAMUMOHEPa X X X X X
BbikntouaTtens 6noknpoBku X X X X X
cTaprtepa
[aTtymk-BbIknoYaTens 4aBneHns X X X X X
XWUAKOCTN yCUnNuTens pynesoro
yrnpaBneHus
BbiBog FR reHepaTtopa X X X X X
BWHT perynupoBku coctaBa cMecu X X X X X
Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix | Ha HekoTopbix
MoAensx mMoaensx Mogensx mMoaensx mMogensx
OneKTPOHHELIN 610K ynpaBneHus X

AKIMN

NMPUMEYAHWE: MNMpuBeaeHHbIe Bbille MOAENM ABUraTenen n cucteMbl pacnpeneneHHoro BpbiCKMBaHUs
Tonnuea MPI npumeHstoTCca Ha criegyowmx aBTomobunsax: Lancer/Colt 1996 — 1999 moaenbHbIX
rogos; Galant 1997 — 1999 mogenbHbIX rogos; L400 1999 — n ganee moaenbHbIX ro4oB; Space
Wagon 1999 mogenbHoro roga; Pajero iO 1999 mopgensHoro roga; Pajero 1991 — 1999 — n 2001
MOAESbHbIX ro40B.
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CXEMbIl CUCTEMbI PACIMNPEAOEJNIEHHOIO BMNPbICKUBAHUA

TOMNJINBA MPI

(2) UIcnonHuTenbHbIe YCTPOMUCTBA U CXOXUE C HAMU INIEMEHTbI

Mogenu 4G1 4G6 4G9 6A1 6G7
nosununm
TonnueHble (POPCYHKM X X X X X
CepBonpusoa perynaropa X X X X X
X0JI0CTOro xoAa
OneKkTpoMarHuUTHbIN KnanaH X X X X X
cuctemsl peumpkynsumm O
OneKkTpoMarHuUTHbIN KnanaH X X X X X
npoayBeku agcopbepa Ha Ha HekoTopbIx | Ha HekoTopbIX Ha Ha HekoTopbIX
HEKOTOpPbIX Moensx mMoaensix HEKOTOPbIX Mogensax
Mogensax Mogensix

CepBonpuBog, perynmpyemon X X
BMYCKHOW CUCTEMBI 6A12 - DOHC

MIVEC
OneKTpoMarHuTHbIN KrnanaH X
perynmpyemom BnyCKHON DOHC
CUCTEMBI
CepBoknanaH perynmpyemMomn X
CUCTEMBbI BbiNycka 6A12 -

MIVEC
YnpasnsoLwmi knanaH X
macna 6A12 -

MIVEC
Ynpasngswowiee pene X X X
Ynpaenswouee pene X X X X X
apurarens
Pene TonnneHoro Hacoca X X X X X
BobikntovaTens X X X X X
KOHAMLUMOHEpa
Pene koHanumnoHepa X X X X X
CvinoBow TpasncTop KaTyLUKK X X X X X
3aXuraHus
KoHTponnep BeHTUnaTopa X X X X X
CUCTEMbI OXNaXAeHUs Pajero iO Galant Pajero iO Galant 01 Pajero
Pene anektpoasuratens X X X X
BEHTUMSATOPA CUCTEMbI Kpome Kpome Galant | Kpome Pajero iO Kpome 01
oxnaxgeHus Pajero iO Pajero
KoHTponbHas namna X X X X X
VHOMKAUUN HENCNPaBHOCTU
aBurarens
KoHTponbHasa namna X
Temnepatypsbl Ol B6A12 -

MIVEC
[narHocTnyeckmin pasbem X X X X X
BbiBog G reHepaTopa X X X X X
LUnHa cBA3KU C S3NEKTPOHHbLIM X X X X X
6rokom ynpasneHus AKIMM
KaTanutnyeckun X X X X X
HenTpanusaTop Ha Ha HekoTopbIx | Ha HekoTopbIX Ha Ha HekoTopbIX

HEKOTOpPbIX Mogensx mMoaensix HEKOTOPbIX Mogensax
Mogensax Mogensix

MPUMEYAHWE: MpuBeaeHHbIe Bbille MOAENN ABUraTtenen n cuctemMbl pacnpeneneHHoro BnpbiCKMBaHus
Tonnuea MPI npumeHsitoTcs Ha criegytolwmx aBTomobunsx: Lancer/Colt 1996 — 1999 moaenbHbIX
rogos; Galant 1997 — 1999 moaeneHbIx rogos; L400 1999 — n panee moaenbHbIX rogoB; Space
Wagon 1999 mogenbHoro roga; Pajero iO 1999 mopeneHoro roga; Pajero 1991 — 1999 — 1 2001
MOZEMNbHbIX rOJ0B.
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NMABA 3

CUCTEMA BIPbICKUBAHUA TONMJIUBA

1. PaboTa cucrtembl
(1) Cuctema TonnueBonogauun

JluHusa
BO3Bpara
Tognuaa \ rﬂ
B Oak nHuA TonnuBHLIIA TonnuBHbBIN
nogauun
nopaum dbunbTp KonmnekTop
B CUCTEMY /
i |
TonnueHble
/ \ ¢ropcyHku
s
TonnueHbIN TonnUBHLIIA
6ak Hacoc

Puc. TT3-1

\

Perynsatop
AaBneHus

B aBTtomobunsax dwmpmel Mitsubishi ncnonbsyetca cuctema TonnmMBonogady PeUMpKYNSLMOHHOro Tuna,
cocTosiLas M3 BCEX HEOOXOAMMBIX 3MEMEHTOB, HeobxoauMbIX Ans MepemelleHuss TomnmBa u3 0Oaka K

TOMMNBHBLIM POPCYHKaM.

Tonnueo 3abupaetca M3 6aka TOMMMBHBIM HACOCOM W HarHetTaeTcsa MoA AaBfieHMeM B TOMMUBHbLIN
konnektop. Paboyee paBneHve n Npou3BOAMTENbLHOCTb TOMMAMBHOIO Hacoca nodobpaHbl Takum obpasom,
4yTOObI O0BecneunTb HagexHylo paboTy ABuratens Ha Bcex pexumax paboTbl. Perynstop gaBneHus Tonnvea
obecneynBaeT OTBOA HEKOTOPOro KONMYECTBa TONNMBA Ha3aj B TOMMMBHLIN 6aK, YTO NO3BONSAET NogdepKmMBaTh
Heobxoammoe ans paboTbl TOMMAMBHBLIX POPCYHOK AaBrEHNE B TONMIMBHOM KOMMeKTope.
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CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(2) Cucrema anekTpoHHOro ynpaBrneHus

> BbixogHble curHansl ¢

BxoZHble curHarnel oT aT4uKoB aneKkTpoHHoro Groka
ynpasneHus ABuraTenem

OneKTPOHHbIN
Brok ynpasneHus

MpuHATKE ABuratenem
peLueHus
OLwyLujeHus

[aTumk nonoxeHus KoneH4yaToro sana

JaTtumk nonoxeHus

pacnpegenuTensHoro Bana <:
Jatunk pacxoga Bo3gyxa

Jatunk aTmocepHOro aaeneHus

JaTymk nonoxeHus ApoCccenbHON 3aCMNOHKN
JdaTtumk TemnepaTypbl BO34yXa BO BMyCKHOM
Kornnektope

JaTtumk TemnepaTypbl OXnaxaaroLlei

XKMUOKOCTK

KucnopogHbin gatuunk(u)

Mopava
TonnuBea

SRS LCcHPI

JaTynk-BbIKNOYaTENb MOMHOCTLIO 3aKPbITON
OPOCCENbHOW 3aCrOHKN

Puc. TT3-2

TonnueHble
HOPCYHKM

TonnueHbIiA
[JaTtumk ckopocTn aBTomMobunsa Hacoc

[0 NN

POHOSO0UTHO<

MmMrIocam-H4sIO

SJ'IeKTpOHHaFl cucrtemMa ynpasrieHnA COCTOUT U3 OaTHYMKOB, 3NTEKTPOHHOIO 6noka ynpaeneHua apuratenem un

TONNMBHbBIX OPCYHOK.

OnNeKTPOHHbLIVM BNOK ynpaBneHus aAsuratenem UCMnonb3yeT NPoLecc «BXOQHOW CUrHam — NPUHATUE peLleHuns
— [eNcTBMe» Mpu OCYLLECTBNEHUN yNpaBneHus TonnuBonogayen. ONeKTPOHHbIN 6ok ynpaBneHus aBuratenem
aHanuanpyeT BXOOHble nMapaMmeTpbl U MogaeT KOMaH4y Ha TOonnuBHble (POpCyHKM 4TOObI obecneunTb noaady

Tpe6yeM0ro Konn4yecTtBa TonsiMBa Ha JaHHOM pexunme pa6OTbI aBurartens.

(3) PacnpeaeneHHbIn Bripbick Tonnusea (MPI)

e OO6ecneunBaert BMNMpPbICK Heo6XxoAUMOro KonM4yecTea TonnumBa, YTo obecneumnBaeT 3(*)(1:)eKTVIBHoe

ynpaBrneHue gBurartenem.
e YMeHbLUaeT ypoBeHb BpeAHbIX BbIGPOCOB ¢ 0OTpaGoTaBLLIMMM Fra3amu.

CucTtema pacnpeneneHHoro Bripbicka TONMMBa NMO3BOSSIET ANIEKTPOHHOMY OnOKy ynpaBneHus ABUraTenem

obecneuntb nogayy HeobXOOMMOro KoNM4YecTBa TOMMMBA Ha BCEX pexmnmax paboTbl

asurartens,

npu

OQHOBPEMEHHOM CHWXEeHUN BpeaHbIX Bbl6pOCOB C 0Tpa6OTaBLLII/IMI/I rasamm n obecneuymBaeT MaKkcMMarbHbIN

YpPOBEHb ynpaBiideMoCTU aBTOMOOUNEM.

(Cnpagka)
CocTtosiHne gBurartens Bo3gyLHo-ToNNMBHOE OTHOLLEHUE
3anyck gsuratens 1 —5 (Bo3gyx) : 1 (Tonnneo)

PaboTa Ha xonoctom xony (nporpee asuratens nocne | 11:1
ero 3anycka)

PaBHOMepHOE ABWXEeHNEe aBToMOOMNS 120018 : 1

PasroH aBTomobuns 120013 :1
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CUCTEMA BINPbICKUBAHUA TOMNJNNBA

(4) Cnocob6bl nogayum TonniMBa CUCTEMOM pacnpeaeneHHoro BrpbICKUBaHUA
Tonnuea (MPI)

CyuiecTtByeT Tpu cnocoba nogayv TonsmMea CUCTEMON pacnpeneneHHOro BNpbiCKUBAHWS:

e OpHOBpEeMEeHHbIN

e CHHXPOHHBbIN

e [pynnoBon

|_|pI/I OQHOBpPEMEHHOM BMpbICKMBAHUN, BCE TOMJIMBHbIE (bOpcyHKl/I OCYyLUECTBINAKT BMNpbICKMBaHNE
Tonnuea OAHOBPEMEHHO.

|_|pI/I CUHXPOHHOM BIMPbICKMBAHUN TOMJIMBHbIE C*)OpcyHKI/I Cpa6aTbIBaPOT B COOTBETCTBMU C MNOPAOKOM
paGOTbI UMInHApoOB. CVIHXpOHHoe BMNpbICKNBaAHNE ABIIAETCA Hanbonee 4acTto ncnoJib3yemMbiMm cnocobom
nogayv Tonnuea aAnga 6onbluen YacT BO3MOXKHbIX pexnvonB paGOTbI asurartens.

Cuncrtema MPI Ha HEKOTOpbIX MOgEeNAX aBTOMOOMIIEN UCMONb3YET rPynnoBoi cnocob nogayv Tonnmea.
Mpn aTom cnocobe kaxpas napa TonnmBHbIX dpopcyHOK (Ne1 - Ned ogHa napa u Ne3 - Ne2 gpyras napa)
cpabaTbiBalOT OQHOBPEMEHHO. DTO ONTUMU3MPYET ToNnMBoMNo4ady.

(5) OpHOBpeMeHHbIU cnocob nogaym TonnmMea

Puc. TT3-3

OD,HOBpEMeHHbIIZ cnocob nogaun Tonnuea npon3BoanTCA, Korga SﬂeKTDOHHbIVI 6nok ynpasrieHuA
asuratenem onpegendet, 4to TOrnBO AOJDKHO BMNPbICKMBATbCA KO BCEM uunumHgpam OAHOBPEMEHHO B
COOTBETCTBUM C CUTHAJIOM AaT4yuKa NOJI0XEHUA KONeH4YaToro sana gsuratens.

e Bo Bpems 3anycka xonogHoro gBuraTens
e [lpu paboTte aBurarens, umerowero HeumcnpaBHoctu (failsafe mode)
(a) Bo Bpems 3anycka xonogHoro asurartens

Bo Bpemsi 3anycka X0nogHoro Asuratensi, BApbICKMBaAHWE TOMMMBA NPOUCXOAWUT OAHOBPEMEHHO BO BCE
LUMNUHOPLI B COOTBETCTBUM C CUrHanoM AaTyvka NoSIOXKEHUs! KOJleHYaToro Barna gsuratens. TONNMBO AOIMKHO
BMPbICKMBATLCSA TakuM CMOCOGOM, MOCKOMbKY BpeMsi UCMiapeHnst Tonnvea (NoAroToBKM BO3AYLLUHO-TOMIUBHOIA
CcMecu) BO BpPeMs 3arycka XOOAHOro ABUraTens 3HauuTenbHO Gorblue BpeMEeHW MCnapeHust Tonmvea npu
APYrvX pexxnmMax paboTbl ABuratens.

(b) Mpun paboTte aBuratens, umerowero HeuncnpaBHocTH (failsafe mode)

OneKTPOoHHbIM GNOK ynpaBneHus OBuratenem Takke obecrnevvMBaeT OAHOBPEMEHHOE BMpbICKUBAHWE
TOMNMnMBa BCEMW TOMMMBHbIMKM (DOPCyHKaMu npu paboTe ABuratens, umetowero HeucnpaeHocth (failsafe
mode). Ecnu, Hanpumep, 3NeKTPOHHbIN GIOK ynpaBneHnst ABUratenemM yTpaTur CUrHan gaTtynka noroXeHus
BMT nepBoro unnuHapa, To 610K akTUBMpYeT BCe TOMMMBHbIE (POPCYHKM OQHOBPEMEHHO, YTOObI MogaepXatb
aBuratenb B paboTocnocobHOM COCTOSHUM.
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CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(6) CUHXpPOHHBLIK cnocob nogaym TonnMea

dopcyHkM nocnefoBaTenbHO BMPbICKMBAOT TOMMMBO BO BMYCKHOW KOMMEKTOp OAWH pas 3a /ABa
MOBOpOTAa KOJNIEHYaTOro Bana B COOTBETCTBMM CO CrieayloLMM MOPSAKOM paboThl LumMnuHapoB 1 — 3 — 4 — 2.
OnNEeKTPOHHbIM ONOK ynpaBrieHWst OBUrateneM aKTUBMPYET KaKOyr TOMMMBHYH (POPCYHKY onupasicb Ha
nepegHui PpPOoHT (06bIYHO 75 rpad. 4o BMT) nmnynbca gatdvka NonoXeHus KoreH4yaToro Bana.

OsuraTenks ¢ ABYMA BEPXHUMU
pacnpegenuTernieHeiMy Banamm (DOHC)

CurHan gaTymka nonoKeHns

1 ) pacnpegenuTensHoro Bana
- r==n
1 1
1 1 ‘
CurHan gaTyuka nonoxeHwa
KoneHuaToro Bana _l
0O 1 2 3 0 1
Pabouwii 1 | TakT V -
o
Ne umunuHapa 1 0 i | o, A TakT Brycka | TakT cxatus |PaGoyuni xoq
Takt 3 y Takr
3 oxatua | Pa6ounii xoa BLI. % TakT Brycka {TakT cxaTua

o Takr
4 Takr Briyckay |TakT cxaTus [Pagounii xoa| g2 V/ TaKkT Brycka
TakT 2/
2 BbIM. %

vy
TakT Brycka [ TakT cxatna | PaGounii xoa ;gl'ﬂ' //

MNepvod BNpLICKUBAHWA TONMNMBA

-sansumy

2) Ne uunuHapa 1 !
' as—
3 T
i
1 i S
4 )
! -
1
2 1
' Pe—
1 M
I
- 1 -
l . ) ~
T MpofoMKUTENbHOCT MMMYNLCa, B TEUeHNE
ro KOTOPOTO NPOMCXOANT BMPbICKMBaHKE TONNMBa
¥ »
.— — — ey jp—y
3 Ne uunuHgpa | '—
) wingpa T | i | l ] I I B
v s hrp—
4 — J— — _.-J._ |_ n ,...-'_
—————— J_ bt B S bomam
[}
1 =)
_ R MpoAOMKXUTENBHOCTL MMMYSLCA, B TEHEHWE
TakT BbIN.: TaKT Bbinycka KOTOPOTO MPOVCXOUT BrpbICKWBaHME TONNMBa

Puc. TT3-4

1)  CWHXpPOHHEIN cnoco® nogayn Tonnmea (HopmarnbsHas paboTta gBuraTens)

2) OpHoBpeMeHHbIN cnocob nogaym Tonnvea (BO BPEMsI 3anycka ABUraTensi NPogoIPKUTENbHOCTb MMMYNbCa,
BO BPEMSsi KOTOPOro NpOUCXOAMUT BMNPbICKMBaHWE TOMNMMBA HaMHOro borbLue, Yem Npu HopMarbHon paboTe
asuratens)

3) OpHoBpemeHHbIV cnocob nofgady Tonnvea (BO BpeMsi 3anycka AsuraTensi NPOAOIPKMTENBHOCTb UMMYIbCa,
BO BpeMsi KOTOPOro NPOVCXOAMWT BMPbICKMBaHWE TONSIMBA, PpaBHA UM MEHbLUE, YEM NMPU HOPMaIbHON

paboTe gpuratens)
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CUCTEMA BINPbICKUBAHUA TOMNJNNBA

B gBuratene 4G9 3nekTpOHHbIA ONOK ynpaBneHuss WAEHTUUUMPYET UMMMHOPBI W ynpaBnseT
NPOLIECCOM BMpbICKMBAHNS TOMNMBA TakK, Kak 3TO OnMncbiBaeTcst Hke. MHopmaumio no onMcaHuio npouecca
BMPbICKMBAHMSA TOMMMBA ANs ApYrMX MoAenen ABurateriell MOXHO HalTu B COOTBETCTBYHOLUMX TEXHUYECKMX
PykoBogacTBax.

(i) [OsuraTtenb ¢ ogHUM BEPXHMM pacnpegenutenbHbiM Banom (SOHC)

lMocne onpegeneHus nopsgka paboTbl UMAMHAPOB 3MEKTPOHHbIM OBrOK ynpaBneHus ABurarenem
CUHXPOHM3MpYyeT paboTy anemMeHToB ToNnMeBonodadu no nepegHemMy (OPOHTY MMNynbCca AaTymka NonoXxeHus
KONeH4yaToro Bana, Yto 0bbl4HO COOTBETCTBYET MOMOXEHUIO MOPLUHA 3a 75 rpag. ao BMT, n ogHoBpeMeHHO
BblIGUpaeT popcyHKy, koTopas byaeT NponsBoAWTbL BMNpbICKMBaHWE TOMMMBA.

(i) OBuratens ¢ AByMs BepxXHUMU pacnpegenutensHbeiMy Banamu (DOHC)

Mocne onpegeneHna nopsaaka paGOTbI unnnHapoB SJ'IEKTpOHHbIIZ 6nok ynpaernieHna asurartenem
CUHXPOHU3NPyeT pa60Ty ANIeMEeHTOB TonnmMeonoga4yYn no 3agHemy (*)pOHTy mMmnynbca fat4yuka NnorioXeHuA
KONneH4yaToro Bana, 4to obbl4HO COOTBETCTBYET MOJIOXKEHNID NOPLUHA 3a 5 rpaa. oo BMT, n OQHOBpPEMEHHO
BbI6VIpaeT cbopcyHKy, KOoTOpasn 6y,u,eT npon3BoanTb BMNpbICKMBaAHME TOMJITMBA.

Cwm. puc. TT3-4.
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CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(7) He cMHXpOHM3NpOBaHHOE ynpaBrieHUe TonnMeonogayen

|_|pI/l HEKOTOPbIX CUTyaUUAX GJ'IGKTpOHHbIﬁ onok ynpaenieHna apurartenem «3acrtaBideT» TOMNMBHbIE
(bOpCYHKVI npon3BodnTb BIpPbICKMBaHWE TOMIMBa HE nNpoBOAA CUHXPOHMU3aAUUKO C CUrHarnamm gatydumka
NONOoXXeHnA KoJieH4YaToro Barna gsuraTtensa.

(a) Bo Bpems 3anycka aoBuraTtens

OneKkTpoHHbIN BMOK ynpaBneHus Asuratenem nojaeTt ynpasnsioWwuiA cUrHan OJHOBPEMEHHO Ha Bce
TONNMBHbIE (DOPCYHKM, KOTOPble MNPOM3BOAAT OOHOBPEMEHHOE BrpbLICKMBAHWE TOMMAMBA B  LMIMHAPGI
ABuratens npu nonoXeHun KoneHyaTtoro Bana npumepHo 3a 5 rpag. go BMT cpasy nocne nonyyeHus
CurHana ¢ gartyvka nonoXeHus KoneH4yaToro Bana B MOMEHT Hayana 3anycka aAsurartens.

(b) Bo Bpems pe3koro pasroHa

Kak TOnbKo CKOPOCTb OTKpPbITUA D,pOCCBJ'IbHOVI 3aCJIOHKM npeBocxoauT yCTaHOBJ'IeHHbIVI npepnen,
SﬂeKTpOHHbIVI onok ynpasrieHuna asuraternieMm gaet CUrdan Ha BhnpbiCKMBaHUE TOMMBa TeMuU q)OpCYHKaMVI, B
umnmHgpax KoTopbixX B OaHHbIN MOMEHT OCYLLEeCTBIIAETCA TaKT BMyCKa U BbiMyCKa.

[euraTens ¢ ABYMA BEPXHUMIN
pacnpegennTenbHbiM Banamu

CurHan gatyuka nonoxeHus r=%1

pacnpeaennTenbHOro Bana ! : I I

CurHan gatuunka noroxeHnus
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(8) YnpaBneHue KonnM4yecTBOM BNpbICKMBaeMoro Tonnmea

Bbnok ynpaeneHuna asurartenemMm paccyutbiBae€T KOJIM4eCcTBO TOMIIMBA, HeobxogmMmoe Ans cropaHuna npu
OaHHbIX YCINOBUAX pa6OTbI asurartensd, ona Kaxanoro pa60l-|ero LUnKna.

ONEeKTPOHHLIN BMOK ynpaBreHuss ABuratenem nodaeT Ha TOMMMBHY (POPCYHKY 3M1eKTPUYECKUiA curHan
paccuMTaHHOW NPOAOIPKUTENBHOCTM, B TEYEHME KOTOpPOro TOMMMBHasi (OOpCcyHka OTKpbiTa (Bpems
BMPbICKMBAHWUSA TOMNUBA).

OnNEeKTPOHHbIN BNOK yrnpaBneHns nogcunTbiBaeT BpeMsi (MPOAOIHKUTENBHOCTb) CUrHana COOTBETCTBEHHO
KONMYecTBY BO3AyXa, MOCTYMNMBLUEro BO BMYCKHOW KOSNIEKTOP ABWUraTens, a Takke CUrHanoB LaT4MKOB,
XapakTepusylLnx pexmnm paboTbl ABuUratens B AaHHbI MOMEHT BPEMEHU U YNPaBsAOLMX BO3OENCTBUN,
npuknagbiBaeMbiil K ABUraTento.

KonnuyectBo BO34yXa onpenendetcd no curHanam gatyMkoB pacxoda BO3[yXa, AaTyuKa TemMnepatypbl
BO34yXa BO BIMYCKHOM KOJJIEKTOpE U AaT4HUKa aTMOC(bepHOFO OaBlneHus.

MomeHT Hadana pacyeTa And KaXxaoro uukra pa6OTbI asuratena onpepnendeTcd Ha OCHOBE CUrHana
AaTt4ynKka 4acToTbl BpalleHUd KoneH4YaToro sana gsurarterns.

MPUMEYAHUE: BennumHa He06Xx04MMOro TONSIMBHO-BO3AYLLIHOIO COOTHOLLIEHMS ONPeaenseTcs Ha OCHOBaHWUM
pexuma paboTbl gpuratens. 3tum OygeT onpeaensatbcs NPUEMNCTOCTb, TOKCUYHOCTb
0oTpaboTaBLUNX ra3oB M TOMSIMBHYI0 3KOHOMUYHOCTb paboThbl ABUraTerns.

(a) Mpouecc ynpaBneHus KONMYeCTBOM BNPbLICKUBAEMOro TonnMBa

3a ucknoYeHnem nepuoaa 3anycka asuratens, BpeMs (MPOAOIHKUTENbHOCTb) BMNpbICKMBaHWUSA ToMnnmBa
(T') onpepensietcs ¢ yyeTom criedytolmx akTOPOB: PACHETHOE BPEMSI aKTUBALMW TOMMMBHOM (hOPCYHKU

y K
(Tl), KOTOpOEe M3MEHSIETCA C M3MEHEHVMEM BO3AYLUHOMO 3apsifa; KOpPeKTUPYILWNiA koadduumeHT (¢ ) ans
OCHOBHOIO BpPEMEHM aKTUBaLuuWM TOMNMBHON (POPCYHKM; U HEe3I((EKTUBHOE BpEMsi aKTUBALMW TOMSMBHOM

POPCYHKM (T2 ).
I'=T,-K.+T, (mMc)
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CUCTEMA BINPbICKUBAHUA TOMNJNNBA

(b) MpogomknTenbHOCTL 6a30BOro MNynbca ynpaBneH1Usa TONIMBHON (DOPCYHKOMN
(i) MpomomxMTeNnbHOCTL 6a30BOro MMNyJibca ynpaBrieHUs
Tonnveo BNpPLICKUBAETCS B KaXKAbl LMNUHAP OAWH pa3 3a UMK ynpasieHus.

KonuuyectBo BMpbICKMBAEMOro ToMnnuMea (MPOLOIMKUTENBHOCTL WMMMyfbCa YnpaBreHns (OPCYHKON),
KOoTopoe hopMmpyeT CTEXMOMETPUYECKUA COCTaB BO3AYLUHO-TOMMMBHOW CMECUM 3a OAMH LMKN paboTbl
LUMnMHApa, Ha3biBaeTCsa NPOAOIMKUTENBHOCTLI0 6GA30BOro MMNynbca yrnpaBneHus.

KonunuyecTtBo Bo3gyxa Ha pabounii Lukn
MpopomknTenbLHOCTL 6a30BOro MMMyIbCa yNpaBneHns =
CTexvomeTpmryeckumii coctaB cmMecu

KonnyectBo BO34yXa, nNoctynawuwiero B UMNnMHAOp asuratend 3a ognH UuKI, onpegendaetcd 3J1eKTPOHHbIM
©nokom ynpaeneHuna apuraternieM Ha OCHOBaHWMWU MOCTynawuwero curHamna c gatyumka pacxoga Bo3ayxa U
CUrHana gat4duka rnosioXXeHma KofieH4aToro Bana gsurartens.

Mpu 3anycke ABuraTens NPOAOIMKUTENBHOCTL MMMYNbCOB MYCKOBOW MOA4AyYM TOMMMBa onpeaensieTcs no
6ase faHHbIX, KoTopas xpaHuTcst B Groke ynpasneHus agsuratenem. [Npu 3anycke Takke y4uTbiBaeTCst cUrHan
JaTyuka TeMnepaTypbl OXNaxaatoLLen XXUaKoCTH.

(ii) OnpepeneHue KonuyecTsa BO3ayxa, NOCTYNarLWeEro B LMNMHAP ABUraTens 3a oauH LUK

bnok ynpaseneHuna aspuratenem noacyHmTbiBaeT KOJMMYECTBO MMNYJbCOB Ha BbiIXOAEe AaT4yMKa pacxona
BO34yXa 3a ABa 060p0Ta KOneH4YaToro Bana, onnpadacb Ha CurHarnbl gaTt4ymka nonoxeHua KoneHsana — ( a )

KonuyecTtso nMnynbcoB ( a ) Ha Bbixode pacxodomepa NpsiMo NponopLUoHanbHO CKOPOCTU NPOXOXKAEeHNS
BO3[yXa 4epes ApPOCCEeNbHYI0 3aCOHKY BO BMYCKHOWM KOMMEKTOp ABUraTens.

Konunuectso Bo3ayxa ( A ) BO BMyCKHOM KOMMEKTOPE paccymTbiBaeTcsl 6rOKOM ynpaBrieHus Asuratenem ¢
MCMONb30BaHNEM [aHHbLIX pacXo4oMepa, TemnepaTypbl BO3Oyxa Ha Brycke, 6apomMeTpuyeckoro AaBneHust
OKpY>KaloLLero Bo3ayxa.

3aTem, pasgenuB 3TO paccyYMTaHHOE KONMMYECTBO BO3dyXa Ha YMCIo UMMMHOPOB ABUraTens onpeaenstoTt
KONMmM4YecTBO BO3Ayxa, KOTOpoe nonageT B oauH uunuugp - ( A/N).

(ili) OnpepeneHne YacToThbl BpaleHWUA KONIeH4YaToro
Bana gsurartensi

YactoTa BpalleHna KoneH4YaToro sana gsuratens
MOXeT ObITb onpepeneHa nytem n3mepeHua
MHTEpBana wmMexay coceaHMMmn uMnynbCamn Ha
BbIXO4e AaT4yMKa NonoXXeHna KoreH4YaToro Bana.

YacToTa BpaLleHus
KoneHJaToro Bana gsuraTens

T T 80c
JdaTunk N (MI/IH'1) = =30/T
NOMOXeHWs
KonquaTorol l l 2xTc
Bana
asurarens (Ans 4-x UMNMHOPOBOrO ABUraTens)
Bpema
Puc. TT3-7

T: MHTEepBan Mexay cocegHMMn nMmnyrnbcamMmm Ha Bbixoae
AaT4vynKa nonoxXeHmna KoreH4yaTtoro Bana
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CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(iv) YnpaBneHue c o6paTHOM CBA3bIO (CUCTEMa ynpaBreHus ¢ o6paTHoun cBA3bio — closed-loop control)

Ha manbix u cpegHux Harpyskax paboTbl ABuratens (BKMYash XOMOCTOM XOA), 3NEKTPOHHbIN 610K
yrpaBneHns [BuratenieM Ha OCHOBaHMU MOMlyYaeMbIX CUIHaroB KUCIIOPOAHOIO [JaTyuka ynpasnsieT
BPEMEHEM BMPbICKMBAHUSA TOMMUBA, YTOObI yaepxuBaTb COCTaB CMECU Ha CTEXMOMETPUYECKOM YPOBHE, YTO
obecneunBaeT MakcMMarbHy 3¢heKTMBHOCTL paboThl KAaTannTUYEeCKoro HeMTpanuaaTopa.

Ecnu TonnnesHo-BO3aYLLHAA CMECb CTaHOBUTCA Boraye, Yem CTEXMOMETPUYECKMIN COCTaB, 3TO O3HaYaerT,
YTO cofepXaHue Kucrnopoga B OTpaboTaBLUMX ra3ax yMeHbLUIaeTCs, 9TO NPUBOAMUT K MOBbLILUEHUIO BbIXOAHOMO
HanpsXKeHUs Ha KUCMOPOAHOM AaTyuke: W, Kak crneacteBume, curHan "Goratasd cmech" (BbICOKMMA YpPOBEHb
CurHana) nocTynaeT Ha 3NEeKTPOHHbIM OnoK ynpaBneHus asuratenem. JONeKTPOHHbIN B6rnok ynpaeneHus
aBuraternieM YyMeHbLUaeT BpeMsi OTKPbITOro COCTOSIHUIO popcyHkn. Ecnu ke TonnveBHO-BO3QyLUHOE
COOTHOLLEHME NEePexoanT KPUTUHECKYIO TOYKY 1 CMeCb CTaHOBUTCS DegHee, YeM CTEXMOMETPUYECKMIN COCTaB,
cofepxaHve kucrnopoga B oTpaboTaBLUMX ra3ax yBeNMUYMBAETCSH, BbIXOAHOE HanpshKeHWe KUCNOPOOHOro
AaTtyuka ymeHbluaetcs. CurHan "6egHas cmech” (HU3KWMI YPOBEHb CUrHama) MoCTynaeT Ha 9NEeKTPOHHbIV 6ok
ynpaeneHus gsurateneMm. Ha OCHOBaHUWM 3TOrO CurHana, 93f1eKTPOHHbIM ONOK ynpaBneHws pAsuratenem
yBenuMuMBaeT BPeMS OTKPbITUSA DOPCYHKM.

Takvm obpasom, Npy MOMOLLM YNpaBreHUst TONNMBOMNoaaYeln ¢ o6paTHOW CBSA3bl0, BO3AYLLHO-TOMMBHOE
COOTHOLLIEHME CMECU NOAAEPKMBAETCS HAa CTEXMOMETPUYECKOM YPOBHE.

OpHako npu criegyowmx YCroBUsiX ynpasneHue obpaTHON CBA3bl He paboTaeT C Lesbio yiyylleHus
ynpaensemMocTy aBToMobunem:

@ Mpwu npokpyTKe ABUraTens B npoLecce 3anycka apuraterns

@ Bo Bpemsi nporpeBa Apuratens, T.e., Korga Temrneparypa oXnaxaaroLlen XnakocTv Hike 45°
® B npouecce pasroHa/TopMOXeHUs

@ MMpw BbICOKUX Harpyskax

® Korpa oTkazan KMCMOPOOHbIN JaTyYmnK

UTtobbl CHM3NTL cogepkaHue BpedHbiX COCTaBnsAwWMX B oOTpaboTaBwMX rasax B COOTBETCTBUMM C
MEXAYHAPOAHbIMM HOPMaMM, BbIMYCKHbIE CUCTEMbI HEKOTOPbIX Mogenen asTtomobunen dpupmbl Mitsubishi
Motors OCHalWlalTCA TPEXKOMMNOHEHTHbIMU KaTalmTuTU4eCKUMn HeﬁTpanmsaTopaMM.

Kak nokasaHo B 4Yactm (a) pucyHka TT3-8, TPEXKOMMOHEHTHbIA KaTanuTUYECKUA HeWTpanusaTop
pacwennset coctasnsowyto NOy, 1 ncnonb3syeT BbICBOOOANBLUMINCS KMCNOPOA ANA OOKUCAEHUS (CXKMUraHns)
OBYX ApyrMx coctaBnstowmx otpaboraswux razoB - COn CH po CO,un H,O.

YUToObl KaTanMTUYeCKUin HernTpanuMsaTop Mor pabotaTb C MakcuMarnbHOW 3¢hdEKTUBHOCTBIO, BO3AYLUHO-
TOMMMBHOE COOTHOLLEHWE CMEeCU [OIKHO NoAAepXUBATbCA Ha CTEXMOMEeTpuyeckoM ypoBHe (14,7 : 1), uTo
obycnaenuBaeT HeOOXOAMMOCTb YMNpaBIieHWsi COCTaBOM CMECUM MO CuUrHamam KuCNopogHoro aatyumka. Cwm.
yacTb (b) pucyHka TT3-8.
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Puc. TT3-9

Cawmo no cebe ynpaeneHne ¢ o6paTHON CBA3bIO He BCera MOXeT NoaaepXmBaTb ONTUMarbHbIii COcTaB
cMecu. Hanpumep, Tak HasbiBaeMasi CPedHsisl NMUHUS Ouana3oHa KOppeKTUpOBaHWsS Mpouecca ynpaBrieHust
obpaTHOI CBSI3bI0 MOXET CMeLlaTbCs MO MPOoLecTBUM BpemeHu (cM. puc. TT3-9) Bcrneactsme M3MeHeHust
XapaKTEePUCTMK 3MEMEHTOB CUCTEMbI, YTO, TEM CaMblM, CYy)XaeT BO3MOXHOCTW AN KOPPEKTUPOBaHWS
3MEeKTPOHHbIM BfOKOM yrpaBneHus apuratenem. Ytobbl npeogonieTe 3TO SIBMEHWE, 3MEKTPOHHbIN Grok
ynpaBreHuss aBuraterieMm 3acTaBfiieT CMECTMBLUYIOCS CpPEeHIo JIMHMI0 [AManasoHa KOppPeKTUPOBaHUs
BEPHYTbCS B UCXOAHOE NOMoXKeHWe. DTOT TWN YNpaBreHusl U3BECTEH Kak «camoobyyarollee» ynpasneHue.

Pub. No. PTEEOO11T



CUCTEMA BIPbICKUBAHUA TOIMNJINBA

PaccuntbiBaeTcs BeNUUMHa OTKNOHEHUS
BO34YLUHO-TOMJIMBHOIO COOTHOLWEHUA OT
CTEXMOMETPUYECKOIo coctaBa CMeCH.

&

OnpegensieTcd 1 3anoMuHaeTcs
KOPPEKTUPYIOLLMIA KOIPMULMEHT (BENMYMHA
HeobX0AMMOro KOPPEKTMPOBAHMS), C MOMOLLIbIO
KOTOPOro BenmMyMHa CMeCTUBLLErOCs
BO34YLUHO-TOMIIMBHOIO OTHOLLEHNS
BO3BpaLLaeTCs Ha UCXOAHbIV YPOBEHb.
(Mony4yeHHoe 3HaYeHNe KOPPEKTUPYIOLLETO
KoadhpmLMeHTa COXpaHSEeTCa B NaMsTL
3NEKTPOHHOro OroKka ynpaBneHus ABuraTernem,
Jaxe ecriv KN4 3aXXuraHnsg HaxoamTcs B
BbIKIMIOYEHHOM MOSIOXEHUN).

&

DyHKUMS  «CaMoobBydeHus» peanuadyetcs  npu
MOMOLLM TPEXCTyneH4aToro npouecca, NokasaHHOro Ha
puc. TT3-10.

3agHuin KUCNOPOAHBIN AaTUNK.

3agHui KUCMOPOAHbLIN  AaTymK nsmepsieT
codepxaHue Kucnopoga B oTpaGoTaBlUMX  rasax,
KoTOpble npoLunm yepes KaTanMTnyeckun
HenTpanusaTtop. CpaBHMBas MoKasaHusa  3adHEro
KUCMOPOAHOro [aTyvMka C MNoKasaHuAMU nepeaHero
KMCMOPOAHOro JaTtumka, SMEKTPOHHBIN 6ok
ynpasneHus asuraTtenem npov3BoanT

COOTBETCTBYIOLLYIO KOPPEKLMIO BbIXOAHbIX MOKa3aHWi
nepedHero KUCMopoaHoro pJaTumka, W onpegenseT
cocTosiH/e KaTanmuTU4eckoro HelTpanuaaTopa

BenuunHa KOppeKTUPYHOLLEro KoadULMEHTa, (YXyALLEHWE ero TEXHNYECKOrO COCTOSIHUS).
KoTOpasi Tenepb COOTBETCTBYET TEKYLLEMY
paboyeMy COCTOSIHUIO, OTpaXxaeTcs Ha
BEMUYMHE NPOOOIKUTENBHOCTM BMPbLICKUBAHMS

TonnmBea.

Puc. TT3-10

(v) Koppekuusi, ocHoBaHHas Ha MHpopMaLMKn C AaTYMKOB M APYrMX UCTOUYHUKOB
1) YnpaBnenue oboraweHnem cMecu cpasy nocrie 3anycka gsurarernsi

Kak nokaszaHo B 4actu (2) Ha puc.TT3-6, 3HauyeHne koadpduumeHta (K) yBenmumaetcsi, korga
Temnepartypa oxnaxgaroLLen XUAKOCTU HU3Kasa. OTO 03HaYaeT, YTO CMeChb A0rmKHa BbITb Borade. Moatomy,
BO BpeMs 3arycka XOJIOOHOrO ABUraTensi 3MeKTPOHHbI Ornok ynpaBneHust ABuratenem [OOMKeH Tak
oboratuTb cMechb, YTobbI ABUraTeNnb CMOr YCTONYMBO paboTaTb cpasdy Nocne CTapTOBbIX BCMbILEK.

2) YnpaBneHue oboralleHnem cmecu BO Bpemsi Mporpesa Asurartens

Kak nokasaHo B 4actu (1) Ha puc. TT3-6, 3HayeHue koapcuumeHTa (K) Takke BbICOK MpU HU3KOW
TemnepaType oxnaxaarLLemn XXUAKOCTM B ABuraTerne.

BnycKkHOM 1 BbINYCKHOM KranaHbl U CTEHKN LUMMHAPOB OCTaTCS XONOAHLIMU, [aXe eCcrivu BO34YLUHO-
TOMMMBHAsE CMeCb B UMMWHApE [OBuratens MoSfIHOCTbI0 cropaeT. [ns KOMMeHcauuMu HeaocTaTovHOM
McnapsieMoCcTV TOMNMBa BO BPEMSI NMPOrpeBa ABUraTensi, SfeKTPOHHbIA BroK ynpaBneHus ABUraTenem
npogormxaeT oborawatb CMecb 40 TeX Mop, MoKa TemnepaTtypa OXNaxaatowen XUAKOCTU He OOCTUrHET
Tpebyemoro ypoBHsi.

3) Koppekuusi coctaBa cMecu B 3aBUCUMOCTY OT TeMnepaTypbl BO34yxa BO BYCKHOM KOMEKTOpe

Kak BngHo B yactu (3) puc. TT3-6, s3HavyeHue koadpdumumeHTa (K) BbICOKO NMpu HU3KOW Temnepartype
BO34yXa BO BMYCKHOM KOINEKTOpeE.

Mpu ogHOM 1 ToM e obbeme BO34yxa, NOCTyNaloLWMA BO BMYCKHOW KaXAblA KOMNMEKTop ABurartens
npu pasnuyHbix paboumx YCrnoBMSIX, MaccoBOe CofepXaHue Bo3gyXxa W3MeHAeTCH B 3aBMCMMOCTM OT
TemnepaTypbl Bo3gyxa. CHWXeHue TemnepaTypbl OKpyXalowero Bosdyxa NpuBOOUT K YBEMUYEHMWIO €ro
NNOTHOCTW, B pesyrbTaTe Yero yBenuumBaeTcs macca Bosdyxa. COOTBETCTBEHHO CHWXKAETCH BO3AYLUHO-
TOMMMBHOE COOTHOWEHMe cMmecu. BcneacteBue 3TOro  sBMEHWs, COCTaB CMecu [JOIkeH ObiTb
CKOpPEKTUPOBaH B COOTBETCTBMM C TEMMEPATYPOM OKpY>KatoLLero Bo3gyxa.
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4) Koppekuus no atMocepHOMY AaBMNEHUIO

Kak nokazaHo B 4yactm (4) puc. TT3-6, 3HaveHue koapduumeHta (K) noBbIWa@eTca C pPOCTOM
aTMOCepHOro AaBneHuns.

Mpn ogHOM 1 TOoM xe 06beme BO3ayxa, NOCTYNALLMA BO BIYCKHOW KaXAbl KOMEKTOp ABUraTensi npu
pasnuyHbiX paboyMx YCMOBWUSIX, MacCcoBOEe codepXaHue BOo3dyxa MW3MEHsieTCAa B 3aBMCMMOCTU OT
BapomeTpuyeckoro gasneHus. MNoBbIlEHNE OABNEHNS OKPY>KaloLLEero BO3ayxa NPMBOAUT K YBEITUYEHUIO €ro
NMNOTHOCTW, B pe3ynbTaTe 4Yero yeBenuumMBaetTcsa macca Bo3gyxa. COOTBETCTBEHHO CHWXAETCHA BO34YLLHO-
TOonJiMBHOE COOTHOLLEHNE CMECH. BCJ‘Ie,lJ,CTBI/Ie 3TOro ABrieHnd, CoctaB CMeCcu O0JTXKeEH ObITb CKOppeKTnpoBaH
B COOTBETCTBUU C UIBMEHEHNEM aTMOC(*)epHOFO AaBlieHnd.

5) Koppekuus npu nepexofHbIX npoLeccax

Koppekumsi npyv nepexofHbiXx npoueccax Heobxoauma ANA COXpaHeHWs BO34YLUHO-TOMIIMBHOMO
COOTHOLUEHMSI CMECW BO BpEeMS YBENNYEHWS WM CHWKEHUS 4YacTOTbl BpaLLEHUs KOofeH4aToro Bana
asuratens. Kak nokasaHo B yactu (5) puc. TT3-6, BenuumHa KoppekTupytoLlero KoadpdpuumeHTa MoXeT ObiTb
KaK MONOXUTENbHOW, Tak U OTpULATENBbHON.

e YnpaBrneHue BO Bpems pasroHa

Bo Bpemsa pasroHa aBToMOOung  6Gnok
ynpaBrneHus asurarenem paccuuTbiBaeT

a a a B E KOppeKTUpyloLLyl0 [06aBKy, KoTopas 3aBUCUT OT
BEMUYMHbI

N CKOPOCTU OTKpPbITUA LI,pOCCGﬂbHOIZ

BrpbickuBaHve

3aACJ1I0HKW.

(Tak kak C BbIxoga pacxogomepa B [aHHbIN
MOMEHT MAET ObICTPO U3MEHSIOLLMIACS CUrHan)

Mcnonb3ayemblin aTymk:

CTteneHb OTKpbITNA
APOCCENbHOW 3aCnOHKKM TonnMBa

—-— OaTyMK NOMNOXeHNs1 APOCCENbHOW 3aCMNOHKM.
Bpems

Puc. TT3-11

o YHpaBneHme Nno yMeHbLUEeHNIO Tonnmeonogayn so
BpeMA TOPMOXEHUNA ABUTraTeNiem

Ha pexume TOPMOXEHUSA asurarenem

(opoccenbHasi  3acrioHka  MOSIHOCTbK  3aKpbiTa),

Hanpumep, nNpW  [OBWKEHUW MO  YKIOHY  BHUS,

cpabatbiBaeT (PyHKUMS MO OrpaHWYEHUo nogayvv

XonocToil Pexum Tonnuea, yTO npenoTepaliaet neperpes

xon pasroHa Katanutu4yeckoro HeuTpanu3atopa W  ynydwlaet
\‘ / TONSIMBHYIO SKOHOMUYHOCTb.

'

30Ha
orpaHu-
YeHua —

< TToenen nojjauu Tornvea o rnokazarento A/N ,D,aTHMKI/I,. ynpasndwwme npoLecCcoM TOPMOXEeHUA
o I BT ToNs FOFOCTHIO. Jsuraternem: [JaTyuk pacxoga Bo:jp,yxa, p,aTqMK:
KPbITON ﬂpoooe”bHOMB?'Eﬁnc(’SN/l)- BblKNno4YaTesrlb MNOJIHOCTbIO 3aKPbITOM [OpPOCCEeJSIbHOU

nojauu ;

3aCMOHKN W AaTYMK NOMOXEHWs KoneH4YaToro sana.
TONNMBa, ///// % - A

1000 2000 3000 Cuctema OTKMAOYEHUS nodaynm TOMNMBa  He
cpabaTbiBaeT B CNeAyoLLIMX CUTYyaLUSIX:

Basza gaHHBIX oTHOWweHNS A/N

YacToTa BpalweHua koneH4aToro sana gsuratend,MuH"

Mpn paboTe NpoTMBOOYKCOBOYHOM cucTeMbl (ABS)
Puc. TT3-12 Ha NOMHONPUBOAHbLIX aBTOMOBUNIAX.

Mpn oBWMXEHUM NONHONPUBOLHOrO aBTOMOBUNS CO
CKOPOCTbIO MeHee 25 Km/M.
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CUCTEMA BIPbICKUBAHUA TOMJIUBA

6) Koppekuusi 3agepku cpabaTbiBaHUS BenuuvHa BpemMeHu 3agdepxku cpabaTbiBaHMs
dhopcyHku hOpCYHKM 3aBMCUT, B YaCTHOCTU, OT BESNTUYMHBI
OOpPTOBOIO  HampshkeHWs UM OT  COCTOSIHUS

BKI. : aKKymynatopHon GaTapenm (BO Bpemsi  nycka
: asurartens).
Mpoaormxu- I -
;?nnnl%obgb Bpe-1 Bpems oTKpbITUs JenctBuTensHoe Bpemsi BMPbICK/BAHWS
-} 1
yNpaBneHis — SRk MeH : ggggyﬁ;"mm”o” TonnmBa GygeT Kopoye, YeM MPOAOMKUTENLHOCTb
dhopcyHkol S?Klll(g-: uMnyneca ynpasneHus (OPCYHKOM Ha BENUYUHY
1
BPEMEHU 3aEPXKKN TbIBaHUS.
KnanaH pemeHn 3agep cpaba
OTKPEIT Moatomy Tpebyemoe BO3AYLUHO-TOMMUBHOE
KnanaH
TonmmBHas  saciar Bpe oTKpbITHS COOTHOLWEHME He MoxeT ObiTb nonyyeHo ©Oe3
thopcyHKa __p____: KanaHa Tormueol | KOPPEKTMPOBaHMS AMWHbI MMNYbCa.
OPCYHKN
| o POPSY E Cwm. yacTtb (6) pnc.TT3-6 n puc. TT3-13.
! 1
i !
Puc. TT3-13
=
=
=

-

- Ha puc. TT3-14 nokasaHo, Kak BenuMyMHa
KOMMeHcaunn 3agepXkn cpabatbiBaHns OpCyHKH
U3MEHSIETCA B 3aBUCUMOCTM  OT  BEJIMYMHBbI
HanpsXXeHUs akkyMynaTopHoun baTtapew.

(Mc)

BpPeMeHHOW 3aAepXKu

3HauveHWe BennyMHbl KOMNeHca

. -
HanpsaxeHwe akkymynsatopHoi 6atapen (B)

Puc. TT3-14

7) Keasuctatuuyeckasi KOppekLms coctasa Ha pexume ynpaBneuus pgsuratenem 6e3

TONMMBHO-BO34YLLUHOW CMECHU obpaTHOM CBSA3M MpU  MNNABHOM YCKOPEHUU U

A 3amenneHnn  aBToMoOMNA B OOMOSIHEHWE K

BbI4YUCNEHHON 6a3oBon NPOAOIMKUTENBHOCTH

BPEMEHW BMPbICKMBAHMSA TOMNNMMBA UCMNOSb3YETCS T.H.
KBa3nctaTndeckasa Koppekuma.

Mpw YCKOPEHUU Tonnueonogava
yBenuMuMBaeTCcs, Npu 3ameaneHnm — ymeHbLIaeTcs.

KoppekTupytoLyuii
Ko:?é)JQ)m%H':'u

e basza gaHHbIX:
3HavyeHuns A/N 3aHeceHbl B namsate ROM
o 3NEKTPOHHOro 610Kka ynpaeneHus gpuratenem.

-

Basa gaHHbIX oTHoLweHusa A/N

YacToTa BpalleHns KoneH4aToro Bana Asuratens,MuH" Ncnonbayemble aaTumku:

[aTtynk pacxoda Bosgyxa 1 AaTymk NONOXKEHUS
Puc. TT3-15 KoneH4aToro Bana.
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CUCTEMA BINPbICKUBAHUA TOMNJNNBA

8) KomneHcaumsi no oboralleHu1io coctaBa CMecu

I'IpV| fonbLIom yrne OTKPbITUA ﬂ,pOCCeﬂbHOIZ 3aCJ1IOHKK, Ana nogaepXkKn BbICOKOCKOPOCTHOIO pexuma
NUnn pexmva ©onbLiomn Harpysku, tonnmeonogava yBenm4mBaeTca.

OTa KomneHcauus NnpuMeHAeTCA TOJ1bKO B Clly4ae, Koraa oHa npesBblillaeT KoMneHcauuo no Bo3gyLIHO-
TOMNJIMNBHOMY OTHOLLEHMIO.

[aTtuuk, oTBevatoLwmim 3a 3Ty KoMneHcaumo: [JaTunk NonoxXeHUss ApoCccesibHON 3aCrOHKN.
(vi) Opyrve Bnabl ynpaBrieHMA noga4vyen Tonnmea

1) ¥YnpaeneHue BO BpeMs 3anycka Asuratens

Mpu 3anycke nOBuratens 6asa gaHHbIX BpeMeHU
MyCKOBOW TOMMNMBOMOAAYN BbIOMpaeT TO 3HayeHwue,
KOTOpoe 3aBUCWUT, Mpexae Bcero, OoT TemnepaTypbl
OoXnaXkgatoLLLer XnaKocTu asuraTens.

Puc. TT3-16.
Mcnonbsyemble aaTumnku:

*  [aTyvKk TemnepaTtypbl OXnaxaatoLen
XKMOKOCTY;

BasoBkIii MMYrLC ynpaBneHus (Mc)

|

80
Temneparypa oxnaxaatoLLen xuakocti (°C) " HanpsbkeHue akkyMynsiTopHon b6aTapeu;

Y

= cuUrHan c 3amka 3axuraHumsi —ST;

Puc. TT3-16 *  [aTyMK aTMOCcdEepHOro AaBneHus;

= [aT4yuK TeMmnepartypbl BO3AyXa Ha BhyCkKe.

2) YnpaBneHue OTKMOYEHNEM Nodaym ToNnMea Ans NpeaoTBpalleHus «pasHocay aABuraTens

Ecnn yactoTa BpalleHWs KofeH4aTtoro Bana Adsuratens npeBOCXOAMT OOMyCKaemyl BeSIMYUHY,
NPOUCXoaANT OTKIMKYeHNe nogadn Tonnnea Ana npenorepalleHna paspylleHna agsuratensa.

3) YnpaBneHue OTKMYEeHWEM Nogayn ToNnNmMea Ansa npegoTBpalleHns NpeBbilleHns AaBneHns Haaaysa
(ansa geuratenen ¢ TypboHaaayBom).

Korga oTHoweHne A/N npeBblllaeT YCTaHOBMEHHYIO BEMWYMHY, NPOUCXOAUT OTKMHYEeHME nojaudun
TONNMBa AN NpeaoTBpaLleHnst Ype3MepHOro pocTa AaBneHnsa Haaayea.

Haxe B cnyyae BbIxoga W3 CTpos KnanaHa nepenycka oTpaboTaBlMX ras3oB TypGokomnpeccopa
[aBneHue HagaysBa He NPeBbICUT A0NYCTUMOE 3HaYeHMe.

4) lepaBneHMe OTKITIO4YEHMEM Noaayn TormJiMBa onAa npegorepalleHna npeBbllleHNA CKOPOCTHOIo
pexunva aBTOMOLUIIA

B cniyyae, ecnu ckopocTb aBTOMOOWNA AOCTUraeT CBOEro MakCcMmarbHO paspelleHHoro 3HadeHus (180
KM/4), MPOUCXOAMT OTKMOYEHUM MNodadu ToMmnuBa AN NpPefoTBpalleHMst AanbHenlero YBenu4veHust
CKOPOCTK aBTOMOGUNA.

OTOT TUN ynpaeneHus npeaycMaTpuMBaeTCsi TOMbKO Ha aBTOMOOWNSX, MNpedHasHaJeHHbIX Ans
ANOHCKOro noTpebutens.
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5) YnpaBneHue cTabunusaumei XonocToro xo4a npu BeICOKOW TemnepaType oXnaxaatoLLei XKUaKocTu B

asurartene

)

1 ____—h‘-h"‘~h—-‘--“‘--________

3anyck Asuratena sakoH4eH

BO3AYLLUHO-TOMNMBHOIMO OTHOLLEHNA

KoathhrumMeHT koMneHcaumi

Bpema

Puc. TT3-17

Mocne 3anycka pBuratenss npu Temnepartype
BO3[yxa BO BMyCKHOM Kosuektope He Hke 50°C n npu
TeMnepaType Ooxnaxaawlen >XUOKocTu B OBurartene
Boiwe 100°C, 3HauyeHne koadhduuMeHTa KoMneHcauum
TOMNJIMBHO-BO3YLUHOIO COOTHOLLUEHUSI MO 3aBEpLUEHUM
3anycka asuraTens 3Ha4YUTENbLHO BblLLIE
YCTAHOBMEHHON  BEMWYUHbI, HO NO  UCTEYEHUM
HEKOTOPOro BPEMEHU, €ro BeNnYMHa yMeHbLLIAETCS.

[aTtumkun, npuHumatowme yvactme B ctabunusauum
XOIOCTOro xoaa:
= [aTtuMk TemnepaTypsbl
KOINEKTOpE;
*  [JaTyvK TemnepaTtypbl OXnaxgarwen XUOKOCTU 1
3aMOK 3akuraHmsa-ST.

BO3QyXa BO BMYCKHOM

6) YnpaBneHne cocTaBOM CMECK Ha XONoCTOM Xoay (aBTomobunu 6e3 KucnopogHoro gartyuka)

ﬁl
Boratasa
cMechb

BosgyLuHo-
TONMMBHOE
OTHOLLEHWE

begHaa
cMecb

' J
BbIxoaHoe HanpskeHue BbIXOAHOTO
conpoTtuereHusa (B)

1FUO319

Puc. TT3-18

Mpwn paboTte nporpetoro  (Temnepatypa
oxnaxgaroLlen xmakoctn He Hmke 70 C) gBuratens Ha
XONoCTOM XxoAy (Npy 4acToTe BpalleHUst KONeH4aToro
Bana He Bbile 950 MuH"' 1 npu paboTte Ge3 Harpyaku),

KONM4YecTBO TOMMUBa, KOTopoe OyAeT  BMPbICHYTO
(BO3YLUHO-TONMMBHOE OTHOLUEHVE)  ynpaBnsieTcs
COrMacHO  BbLIXOOAHOMY  HAMpPsBKEHU  NEePEMEHHOrO
COMPOTUBIIEHMS.

(9) KauecTBO MCnonb3yemoro Tonnmaea

. XapaKTepMcleM TonnuBa, OKa3biBawline BlinssHMe Ha ynpaBnsaeMoCTb aBTOMOOMNA

- OKTaHOBO€ 4UCJ10;

- cogepxaHue CI'IVIpTOB/BOﬂbI B TONJINBE,;
- Hann4yme apomMmatTn4eCkmnx KOMNOHEHTOB,
- cnapAaemMocCTb TonsimBea.

KauyecTBO TONMNMBa SBNAETCA BaXHEWLWUM PakTopoM, BNUSIOWMM Ha paboTy ABuratens u ynpaBnsemMocTb
aBToMObBunem. XXecTtkme orpaHnyeHus No COCTaBy TOKCUYHbIX KOMMOHEHTOB Kak B OTpaboTaBLluMX rasax, Tak npwu

ncnapeHun Tonnmea onpenenarnT XapakTepuctukm Tonnmnea.

OTKas3bl, BblI3BaHHbIE MITIOXMM Ka4eCTBOM TOMMMBa, 0COBEHHO TPyAHbI NP ANnarHOCTUKe.
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(a) OkTaHOBOE 4MuCHO

e OnpepgensieT CTOMKOCTb TONNMBA K AeTOHaLMU

o YeM Bbille OKTaHOBoOEe 4yucno, TemMm Bblille CTOUKOCTb K AeToHauuum

e CwunbHas geToHauusi B AoBUraTene Bbi3biBaeT nepeb6oun B pabote gBMraTens U1 MOXeT NPUBECTU K
ero paspyLueHuio.

OKTaHOBOE 4MCIOo onpeaensieT cnocoGHOCTb TOMJIMBA NPOTUBOCTOATL NOSIBIEHMIO AeToHauun. Tonnmeo ¢
BbICOKMM OKTaHOBbIM 4YMcrioMm (Hanpumep, 95 ea. onpegerneHHoe no uccnegosartenbckomy metogy - RON)
obnagaet Gonbluel COMPOTUBISEMOCTBIO K AETOHAUMKW, YEM TOMSMBO C MEHbLUMM OKTAHOBbLIM YMUCIIOM
(Hanpumep, 91 en. Takke onpegeneHHoe no uccnegoarensckoMy metogy — RON).

Cuctembl 3axuraHus, KOTOpble UCNONb3yHT AaTyUMK AeTOoHauun, MOryT U3MEeHATb Yrosl onepexeHud
3aXuraHma npu MU3MeHeHMM OKTaHOBOro 4ucna Ttonnmea. I'Ipm nosAsneHnn AOeToHauMOHHOIro cropaHuma B
unnunHapax asuratend, SﬂeKTpOHHbIVI onok ynpaeneHua gpuratenem crtapaeTtcAad CHU3UTb AETOHaAUUK0 nyTemM
CMELLeHNA yrna onepexeHua 3axXuraHna B CTOPOHY ero 3anasfbliBaHUA. MosiBneHne getoHaumm yxXyguwaeTt
pa60Ty aosuratensa n CHXxXaeT TOMMMBHYH 3KOHOMUYHOCTb. YcuneHvne geToHaumm MoxeT Cepbe3HO NoBpeanTb
apurarternb.

(b) CopepxxaHue cnupToB

e [lobaBku B TONJIMBO CMIUMPTOB CHUXKAKOT coaepkaHue MoHokcuaa yrnepopa (CO) n noBbiwaeT
OKTaHOBOE€ 4UCIo

¢ Kak npaBuno, TonnMBo cogepXuT onpeaeneHHy KOHLeHTpauuMio 3TaHona, MeTaHona n
M30MnpuUIIoBOro cnupTa.

e  U3NUWHAA KOHUEHTpaUuA CNMUPTOB B TONNMBE yXyALIaeT ynpaBnseMoCTb aBTOMOOUNS U MOXeT
noBpeauTb 3fieMeHTbl CUCTEMbI TONNIMBONOAAYM.

Kucnopogocogepxalime Tonnmea (KOTOpble cogepxaT CNUpTbl) coaepxaT KACIopon B UX XMMUYECKON
CTPYKTYpe, B pesyrnbTaTe 4Yero CHmxkatTcsa BblOpockl MoHookeuaa yrnepoga (CO), cHMKaeTcs CKMNOHHOCTb K
AeToHauun, npoucxoauT Bonee nonHoe cropaHue Tonnuea. bomblias YacTb NPOMBILLNIEHHO BblNyCKaeMblX
TOMMMB SABMSIETCA KUCNOPOAOCOAEPXalLMMKN, B KOTOPbIX A0OaBnsieTcss 3TaHON, METaHON WM M30NpUIIoBbIv
cnupr.

OTtaHon (3epHoBOW cnMpT) Adonyckaetcs fobaBnsate B TomnmBo Ao 10% ob6bema. MeTaHon MOXHO
nobaenate 4o 5% obbema. Heobxoanmo Bcerga cnefoBaTb pekoMeHAauusaM, N3NoXeHHsIM B PykoBoacTBax
Mo TEXHUYECKOMY OBCNY>KMBaHUIO MO NOBOAY MCMOMb30BaHMS KMCMOPOL0COAEPKALLUMX TONSNB.

OTMeuvatoTCs HEKOTOpble TPYAHOCTU B YNpaBrieHU aBToOMOGUIIEM MpW Hanu4mMM GonblUEro KonMyecTBa
cnupTta B Tonnvee. OTMevatoTcs NpoBarb!, NOTEPS MOLLHOCTU, OCTAHOBKM ABUraTens U gaxe 3aTpyAHEHUs ¢
3anyckom [ABuraTtensi, KOTOpble BbI3blBAOTCS MOBPEXAEHNEM 3/IEMEHTOB CUCTEMbl TOMMMBOMOZAYN WM
BO3HUKHOBEHWEM KOPPO3WK UIN 3aCOpeHneEM UNbTPYHOLLUX SNTEMEHTOB.

(c) CopepxaHne apomaTUKOB

ApOMaTI/IKM nob6aBnaTCs B TOMMAMBO, B OCHOBHOM, C LIEMbIO MOBLILLIEHMUSI OKTAHOBOroO Ymucra. Cnuiikom
BbICOKaA KOHLUEHTpaunAa apoMaTuKOB B TOMNMBe NpMBOAUT K OTIIOXKEHUIKO CaXWM Ha BMYCKHbIX KranaHax,
cneacTtemeM 4ero dasndeTca yxyauwleHue TOMSIMBHON 3KOHOMMYHOCTU, CHWXKEHME MOLLHOCTU W MOBbILIEHNE
coaepxaHund BpegHblX KOMIMOHEHTOB B OTpaGOTaBIJJI/IX rasax.

(d) UcnapsiemocTb TONNUBA

e Huskaa ucnapsiemoctb

- 3aTpygHeHusd ¢ 3anyckoMm XONOoA4HOro ABuratenst

- MepgneHHbI NporpeBs asuratens

- [lnoxas paboTa B xonogHyto norogy

- OTnoxeHusi B KapTepe, Ha CTEHKaxX KaMepbl CrOpPaHNs U Ha 3NeKTpPoAax CBEeYEN 3aXXUraHus.

e Bbicokasi ucnapsiemoctb

- BbligeneHue BpegHon naposow ¢asbl
- Teperpyska agcopbepa naposon chasom
- O6pa3zoBaHue NapoBbix NPOOOK
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MCI'IapFIeMOCTb Xapaktepusyet crnocobHoCTb Tonnuea nepexognTtb N3 XMAOKOro COCTOAHUA B NapoBYH
cpaay. BeH3nH B XMOKOM COCTOSHUWN He roput, NO3TOMY OH OOJIKEH UCNapUTbCd, npeXxane 4Yem nonactb B
KamMmepy CropaHus. CteneHb ncnapAemMocTu OeH3nHa HanpaMyr cBA3aHa C KOJIMYECTBOM MapoB, KOTOPble
BbIAENATCA U3 TONNIMBHOIO Gaka n OpYyrux sanemMeHToB CUCTEMbI.

MockorbKy M3MEHEHME OKpYXXatoLel TemMnepaTypbl OKa3bliBaeT BIMSIHUE YNpPaBisieMoCTb aBToMoGunem,
TO CYLIECTBYIOT pasfMyHble copTa TOMMMB, KOTOPble PEKOMEHAYeTCsl WCMoNb3oBaTb B COOTBETCTBUM C
BpemMeHeMm roga.

(e) CopnepxxaHue BoAbI B TONNMBE

L] BnusiHne cogepxaHuda BoAbl B TONNIMBe Ha ynpaBnaeMocCTb aBTOMOOMNEM

- TpyAHbIN/HEBO3MOXHbIN 3anyck ABUraTens

- 3apepxka Ha ynpaBnsioLlee Bo3gencTeme, nogeprisaHme asTomobuns
- YBenu4YeHHbIN pacxon Tonnvea

- [oBblWweHHOe cogepxaHne BpeaHbIX BbIBpOCOB B 0TpaboTaBLUmMX rasax
- HepaBHomepHasa paboTa ABuraTens Ha XonocToM xoay

Hanuuve Bogbl B TOMnvBe Bbi3blBaeT maccy npobnem npu ynpasneHun asTomobunem. CyuiecTtsyet
€OWHCTBEHHbI cnocob yaanuTb BoAy W3 TOMMMBA: OMOPOXHUTbL TOMMMBHBIA 6ak W npodyTb Bce
TONNMBONPOBOABI.
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2. [lenctBue 3aneMeHToB CUCTEeMbI TONNIMBONoAaum

Cucrtema TOMNMMBONOAAYN COCTOUT U3 SMEKTPOMArHUTHBIX TOMNMBHBLIX (OPCYHOK, TOMIMBHOMO KOMNeKTopa,
perynsTopa AaBrneHus TONnvBa, TOMMMBHOIO Hacoca C 3NEeKTPONpPMBOLOM, KOTOPLIA HarHeTaeT TOMMMBO Mof4
AaBlneHUeM 1 3MeKTPOHHOro 6roka ynpaBrneHusl, KOTOpbIA akTUBMPYET U ynpasnsieT TONMBHbIMU hOpCyHKamm
M  TOMMUBHBIM HAcCOCOM Ha OCHOBaHMM 6asbl [OaHHblX, MepefaBaeMblX pPasfnMYHbIMK - AaTyvKaMmu.
YcTaHaBnuBaloTCcs ABa TOMMMBHBLIX PUnbTpa, OANH BHYTPU TOMMMBHOIo 6aka, a Apyron B MOTOpPHOM oTceke. (Ha
MoJensax aBTomobunen nocrnegHWx rogoB BbiMycka, BCe TOMMMBHbIE (UMbTPbI YCTAHABMMBAKOTCA B TOMSIMBHOM
bake). Cuctema ynaenvBaHUsA NapoB TOMMMBA YCTAHOBMEHA Ha HEKOTOPbIX MOAENSX U COCTOWUT M3 MapoOBOW
TonnMBHOW TPYBKK, agcopbepa, N Apyrux anNemMeHTOoB.

ABTOMOOMIM, UCNOMB3YIOLLME CUCTEMY pacrnpeaeneHHOro BnpbickuBaHus Tonnmea (MPI), onvceiBatoTcsa Ha
npumepe mogenu 1999 roga Beinycka Pajero iO.

TonnuBHBIA Gak

CepBHCHLII BbIBOZ (pasbemM

TOMMMBHOIO Hacoca

TonnuBHbIA

dUnLTp
OneKTPOHHBLIN

Brok ynpasneHms

*Aacopbep

YkasaTenb YPOBHA TONNMBAa

[Byxxo40Boli KnanaH

dunbTp B TONNMBHOM Bake
TonnueHasa opcyHKa

TonnuBHBIA KONNEKTop *MNapoBaa TpyoKa

PerynﬂTop AaBneHnAa Tonnmea

*: YcTaHaBnusaeTcs Ha HEKOTOpPbIX MOoAenAx aBTOMOBUNen

Puc. TT3-19
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(1) TonnuBHBLIN Hacoc

TonnueHBIN
Hacoc Tvna
\Wesco
PeayKUWOHHBIN
KnanaH
|
Tonnueo, h i
HarHeTaemoe 4+ == . -
B owcTemy T |
[B] Tonnueo u3
OTBOAALMIA ggEJ;MBHoro
naTpyook us -]
TONMUBHOIO f .
! MoaBoAALLMIA NaTpy6oK
Hacoca . SneKTpoABUraTens K To'qnnm'qsl-lilémy Hac%lcy
Ob6paTHbIi NOCTOAHHOTO TOKa
KrnanaH

Puc. TT3-20
(a) YcTponcTBo
TonnueHLIN HAcoc, NokasaHHbIM Ha puc. TT3-20, Tnna Wesco.

TONnMBHLIN HAacoC pacnofioKeH B TOMNMBHOM 6ake, ero OCHOBHOE MPeuMyLLecTBO Mo mnogoGHOMY
PacrooXeHWo — CHUXKEeHWE BEPOSTHOCTU 0O6pa3oBaHmMs NapoBbIX NPOGOK 1 CHUKEHNE YTEYEK.

(b) TonnuBHbIN Hacoc Tuna Wesco

Kpbinbdatka  Kopryc
Hacoca Ha

coca

BnaguHel nonactei
KpbINbYaTKKU Hacoca

Puc. TT3-21

TonnmeHbIM Hacoc Tuna Wesco nveet KPbITbYaTKy, KOTOPaA Nnpu ee BpalleHn OT aneKkTpoaBuraTend,
cosfaeT nepenan gasneHna mexay nepeaHnMmn m 3agHMMn BnagnHamun. MHOFOKpaTHoe NOBTOpPEHne 3TOoro
nepenaga co3gaeT AaBreHne Tonnmea.

OcobeHHocTUN

CHwxeHMe WyMHOCTM 1 BUBpauun npyu paboTe, NOCKOSbKY KpbifibvaTka M KOPNyc Hacoca He kacarTes
Apyr apyra.

He6onbluoli ypoBeHb MynbCcauuv [OaBreHus TOMNWBa, BCMEACTBME OTCYTCTBUS [HaBrieHUs Mpu
N3MeHeHMn 06BEMOB - 3TO MCKMoYaeT HeoBX0AMMOCTb YCTaHOBKM Aemndiepa Ha BbIXOAE Hacoca M 3To
yrnyyLlaeT ero BeCOBble 1 rabapuTHbIE XapaKTEPUCTUKM.

Pub. No. PTEEOO11T 3-20



CUCTEMA BINPbICKUBAHUA TOMNJNNBA

(c) PeAyKUMOHHBLIN KnanaH
PeOykunoHHbIM KnanaH npefoTepallaeT paspylleHne TOMMMBHBLIX TPyOOK BCNeaCTBME 3aCOpPEHUS
TOoMMBONPOBOAOB W nocrnenyuwne yTedykn Tonnmea npu noBbilUEHUN OaBleHUA TornfiMBa B CUCTEME Bbllle

pacyeTHOro.

(d) O6paTtHbIN KnanaH
O6paTHbIVI KrnanaH 3akKpbiBaeTcdA Npuv OCTaHOBKE ABUratend, u TOMNMBHbLIA HAcoC npekpawaeT nogavy
Tonnmea. 3TO COXpaHAeT AaBlieHne TonnmBa Mexay TOMNIMBHbIM HaACOCOM U perynatopomMm AaBlieHUs.
HasHayeHne 06paTHOF0 KnanaHa yaepxuBaTb, TakK HadbiBaeMoe, OCTaTO4YHOE OdaBlieHne TonjimBa B CUCTEME,
yTto obneryaet I'IOBTOprII7I 3anyck ropayero gsurarena CHWXeHunemMm BEepOATHOCTU 06pa3OBaHl/IFI napoBbIX
TONJINBHbIX I'Ip06OK OT HarpeTtbIX yacTtemn apuratend. (HOBbILIJeHHaFI ncnapAaemMocCTb TonimBa Heﬁ]‘laI'OI'IpVIFITHO

ckasblBaeTcsl Ha paboTe TOMMMBHOMO HAacoca U TOMSIMBHBIX POPCYHOK).

(e) dnekTponMTaHue TONIMBHOIO Hacoca

Mnaekuin
- + npejoxpaHuTens
Al oo~
AKkyMynaTopHasn 1
— ©Gartapes
}  LOCK
ggraa%%ﬂe Rl d s "%f " |3amox
SIS =A% 5 el T “°C|saxuranna
i ]
l N
A )
e\
z[ 3 S 1
Pene
ynpaBnkué‘ﬁg TOTIMBHOTO BbIKMHOYaTENb
P Hacoca ©nokmpoBkmn
A I cTapTepa
Y
K chopcyHkam,
Bg‘r’fﬁ,'?%";amy S | K TonnneHomy]
XOroCcToro xoaa Hacocy
u ap. \
Y v
L raspetes e
aMeKTponMTaHne
OnekTpo- P ABurarenem

nuTaHue
gJI:IIgI?'I'BnOeI'IHVIV'II'eaHVIEM YrpaBneHue CurHan ¢ samka
P TONNWBHBIM  3axuraHwaA-1G
HaCOCOM
Puc. TT3-22

Tok noctynaeTt k 06MOTKe pene TONNMMBHOIO Hacoca cneaywmmM obpa3oM: akkyMynaTtopHas 6atapes —
nnaBkMM NpegoxpaHuTens — 3aMok 3axuraHna — IG1 — obmoTka pene TOMMMBHOIO Hacoca — TPaH3UCTOP
3MNeKTPOHHOro 6rioka ynpasneHus gesuratenem. MNpu nogade Toka ynpaeneHns HA 06MOTKy pere, 3aMblKatoTcs

KOHTaKTbl pefie U TOK NOoCTynaeT Ha NpuBo anekrTpoasuratend TonriMmBHOro Hacoca.

Pub. No. PTEEOO11T



CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(2) Perynatop faBneHus Tonnuea

BRyckHOI konnekTop

TonnuBHbIA
duneTp

TonnuWBHBIA KONMeKTop

UU A UU‘ ‘\ — Peryntop
AaBneHuns
Tonnvea

M i I N
TonnmeHble hopCyHKK

-

TonnueHbIA
UNbTR B

aKe

vV

Pwuc. TT3-23

Oeuratenb
(a) YcTpoucTteo
Kamepa ¢
MPYXUHOM  [byka
Anacpparma PaspexeHwe
13 BMYCKHOIO
) Konnexkropa
= .
MaTpydok
BO3BpaTa
N36bITOYHOIO
KnanaH aea
>
TonnmeHaA
Kamepa
L1 [ 11

OT TONIMBHOIO
Konnektopa

Puc. TT3-24

Pub. No. PTEEOO11T

BHyTpeHHee nNpoCTpaHCTBO perynsaTopa AasrieHus
Tonnuea pasgeneHo guadparmMon Ha OBe Kamepbl:
BO3[yLUHAas KaMmepa C NPY>XWHOM M TOMMMBHas Kamepa.
TonnvBo NocTynaeT B TOMMMBHYKO KaMepy perynsitopa
naenenus. [aBneHwe TomnvBa, MOCTYMMBLUEIO B
TONMNMBHYID Kamepy, MepeMellaeT BBEpX KranaH
BMeCTe C AnacpparmMon 0O TexX Mnop, noka He HacTynuT
paBHOBECME Mexay AaBfeHvem TonnuBa C OOHON
CTOPOHbI M CWUMOW YMPYrocTW MPY>XUHbI U OaBIEHUS
BO34yXa BO BMYCKHOM KOMMEKTOpPEe C OPYron CTOPOHbI.
N3bbiTouHOE TOMMMBO BO3BpawaeTca B 6Hak uepes
knanaH. Kamepa ¢ npy>XWHON COEQUHSETCS LUMaHroM C
BMYCKHbIM KONNEKTOPOM ABUraTens.



CUCTEMA BINPbICKUBAHUA TOMNJNNBA

(b) MpuHUMN pencTeUA

[asrieHue Tonnmea B
TOMNMMBHOM KONnekTope

[aBneHue
TOMnMBa
200 I l

328,3 kMa (N/A)
10k 250 kTa (T/C)

Bpems
(kMa) o
100_<W/
Xornocton X0  [MonHocTelo  PaspexeHuve

(-450 MM.pT.CT)  oTKpBITAs BO BIyCKHOM
-59,8 klNa Apoooeanaﬂ Konnekrope
3acrioHKa

PaspexeHue (40 Mm.pr.cT)
BO BMYCKHOM
Konnekrope

Puc. TT3-25

(d) TonnuBHLIN KONMeKkTop

Perynatop paBneHna TonnvMBa - 93TO creumanbHbIn
KnanaH, KOTOpbI HAacTpOeH Ha MoaAepkaHue NOCTOAHHOro
0aBneHnss TonnuBa B TOMSIMBHOM  KOMMEKTope, B
COOTBETCTBMM C BENUYMHOM pPa3pexeHns BO BMYCKHOM
konnekTtope geuratens. (Cm. puc. TT3-25).

(c) Casa3b gaBneHus TonnMea B CUCTEME C ero
KONnmM4yecTBOM

KonuyectBo BnpbICKMBAaEMOro TomnnuBa, HeobGXo4uMMoro
Ana  HopmanbHon paboTbl aguratens, obecnedvBaeTcs
nogayen curHana ¢ 3MNeKTpoHHoro 6noka ynpaBneHus
ABurateneM Ha TOMMUBHYH (DOPCYHKY.

Ecnn paBneHve Tonnuea B TOMMMBHOM KOMMEKTOPE He
nopaepxvBaeTcs Ha TpebyemMoMm ypoBHe, To npu Oonee
BbICOKOM, TMPOTMB HOPMbI, [aBreHUW, YBenuyMBaeTcs
KONMMYeCTBO BMpPLICKMBAEMOro ToMnuBa W, HaobopoT, npu
HM3KOM [OaBfeHWU TOMMMBA, €ro KOnuMyecTBO YMEeHbLUaeTcs
Jaxe npu HOPMUPOBAHHOW MPOAOIHKUTENBHOCTU CUrHana,
aKTVBUPYIOLLLETO TOMSIMBHYIO (DOPCYHKY.

Puc. TT3-25 obbacHAeT cBA3b Mexay AaBreHnem
TONNMBA N pa3pexeHnem BO BIMYCKHOM KOJIfeKTope.

prr—
W3 TonnueHoro 6aka

[1

BnyckHoii konnekTop
1 B

B TonnueHbI 6ak

M M

TonnMBHbIi KonnekTop

n

TonnmeHbIe HOPCYHKN

Osuvratens

—

PerynaTtop AaBneHus
Tonnuea

I

Puc. TT3-26

TonnuBHbIN KONMIEeKTOop pacnpenendeTt Tonnneo No TOMJIMBHbIM (bopcyHKaM, KOTOPble KPEeNnATCA K HEMY.

OH Takke crnaxuBaeT Hebonblne konebaHus [aBneHWss TOMMAMBA,

BMNpPbICKNBaAHNA TOMJ1MBa q)opcyH KamMu.

KOTOpble CIy4akTCA BO BpemMsA

Pub. No. PTEEOO11T



CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(3) TonnuBHbIN hpUNbLTP

TonnueHbIN OUNLTP, yCTaHaBMMBaEMbIn Ha (a) HasHauyeHue

TonnmeonpoBoae

BbIxog

| duneTpyrowmii
3remMeHT

Puc. TT3-27

TonnueHbIN PUNBLTP, YCTaHaBMMBaEMbIN B
TonnmeHom Hake

Moaynb
TOMMMBHOIO
Hacoca

TonnMBHLI
dUnLTp

TonnMBHbIA
Hacoc

Puc. TT3-28

Pub. No. PTEEOO11T 3-24

3agepxuBaTb OKUCHbI Xenesa, Mbiflb U gpyrue
TBEpAble BKMIOYEHWS, codepxallmecss B TOMvBe,
YyTO TemM caMblM MPEnsATCTBYEeT  3aCOPEHUIo
TONNMBOMNPOBOAOB, TOMMMBHBLIX (POPCYHOK U Ap. a
TaKkKe CHWKaeT MexaHW4Yeckun W3HOC [JeTanen,
obecneunBass HagexXHyl W OOMroBeYHy paboTy
aBuratend.

(b) YcTponcTtBO

TonnvBHbIN  (UNLTP  yCTaHaBnMBaeTCsa Ha
HarHeTaTenbHOW  fIMHUMKM  TOMSIMBHOIO  Hacoca.
MockonbKky p[aerneHue TOMMMBaA BHYTPU Kopnyca
dunbeTpa coctasndet ot 200 go 300 klla, To OH
JOMKeH BbloepXuBaTb AaBreHve He MeHee 540
kMa.

Ha HekoTopbix  Mogensx  aBTomobunen,
TOMMMBHBIA PUNBLTP 00bEeaUHAETCA C TOMMMBHBIM
HacocoMm, oOpa3yss MOAynb TOMSIMBHOrO Hacoca,
KOTOpLIN pacnonaraetca B TonNnmeHoM bake.



CUCTEMA BINPbICKUBAHUA TOMNJNNBA

(4) TonnuBHas (bopcyHKa Ha puc. TT3-29 nokasaHa B pa3pe3e TONnMBHas
dopcyHKa C BepxXHei nogayen Tonnvea.

|

(a) MpuHUMN gencTBuUA

Kak TOnbko 9neKTPOHHbIM 6NOK  ynpaBneHus
ABuratenemM nogaeT TOK Ha OBMOTKY anekTpoMarHuta
TONNMBHOW (POPCYHKW, KnanaH, nepemeLlascb BBepX,
OTKpbIBaeT OTBepCTMe pacnbiuTens W TOMMAMBO
BMPbLICKMBAETCA B LUNUHAP ABUraTens.

OBMoTKa
|~ arneKTpomMarHuTa

/ )
Oteepctie  CTpyAa

pacneinuTena BNPbICKMBaeMOro
Tonnmea

Puc. TT3-29

3-25 Pub. No. PTEEOO11T



CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(b) XapakTepucTUKM npouecca BNpbICKMBaHUSA

Tonnuea Kak BuagHo u3 pwuc. TT3-30, xapakrtepucTuka
npouecca BMpbICKMBaHWA ToMNnvBa NpeAcTaBnsdeT
3aBMCMMOCTb KONMMYECTBa BMNPbICKMBAEMOro TOMMMBa
q (MMS/XOJ:I,) OT BpEeMeHuM  BO3OYXOEHUST TOKOM
KaTylWKN 3nekTpoMmarHmTta (aktmBauumn ¢hOpCyHKK)
T; (MC).

s,
s
ya

LI,:J 2.5

Bpema aktusaumnun dpopcyHkn Ti (Mc)

Konun4yecTBo B I'IPbICHyTO ro

o Tonnvea g (MM¥xon)

Pwuc. TT3-30

(c) Llenb nutaHus dopcyrkm (i) TonnuBHble OPCYHKM KnaccuduunpyroT-

Mnaskas csa B COOTBETCTBUMU co 3Ha4YeHuem
BCTaBka COMPOTUBJIIEHUA KaTyLKN 3NieKTpoMarHura.
6
O 1) ®opcyHka HU3KOro COMPOTMBIIEHNS
OTa opcyHka UmMeeT COMpPOTMBIIEHNE OOMOTKM
anekrtpomartimTa 0,3 — 3,0 Owm.

JIC

(°°e””””Te“;;'g,'1”) 2) ®dopcyHKa BbICOKOTO CONPOTUBIEHUS

OTa hopcyHka umeeT CONpOTMBEHNE OOMOTKM
anekTpomarHuta 12 — 17 Om. 3T0T TN POPCYHKU
MOXET  cuMmTaTbCsd  Kak  (popcyHKa  HU3KOro
YnpasnaioLee % COMNPOTUBIIEHNA CO BCTPOEHHBLIM COMNPOTUBIEHNEM
pene Asuratena (anekTpomarHMTHOe cConpoTUBMEHMUE).

BoIKIT. [BKN.

K npeumyliectBy aToro tvna ¢pOpCyHKM MOXHO
OTHeCcTM ygobCTBO ee MOHTaxa Ha [JBuraterne.
[suratenu Moaenm 4G93 ocHallaTcs
dopcyHkamMu BbICOKOro conpoTtmerieHns 13 — 16 Om

dopcyHka % (npn 20 0C).

. TunnyHaa uenb nuTaHua  opcyHkn  (Ans
ONeKTPOHHBIN
Griok ynpasreHns ;,, 38 asuratens 4G18 c pacnpegeneHHbIM
ABMraTenem BrnpbickmBaHnem tonnmea — MPI) nokasaHa Ha puc.
TT3-31.

YnpasnsioLiee pene asuratens Ha
npeacTaBrneHHoON cxeme  BKMo4YaeTcd, Korga
TpaHsucTtop Tr1 3nekTpoHHOro 6roka ynpasreHus
Tr2 Tr1 ABUraTernieM BKIO4EH.

TpaHaucTop Tr2 3EKTPOHHOro Onoka
yrnpaBneHus auratenem ynpaensieT
NPOOOIPKUTENBbHOCTBIO  MMMNyMbCa  yNpaBrneHus
Puc. TT3-31 cbopcyHKoiA. Korga aToT TPaH3UCTOp BKIKOYEH, TOK
nogaeTcsa Ha 0GMOTKY TOMSIMBHOM DOPCYHKM.

Pub. No. PTEEOO11T 3-26



CUCTEMA BINPbICKUBAHUA TOMNJNNBA

(d) ConpoTuBneHus <gBuratenb ¢ TypboHagayBom>

OOMOTKM TOMMMBHBLIX (POPCYHOK y ABuratenen ¢ TypboHagayBOM MMEKT CPaBHUTENbHO HebonbLloe
KONMYeCTBO BMTKOB, YTO NO3BONSET (DOPCYHKE 06ecnevnTb BLICTPYIO peakumnio Ha CUrHanbl, nocTynatoLwme ot
3MNeKTPOHHOro BrioKka ynpaBneHus aAsuratenem.

OpHako HebonblLoe KONMYecTBO BUTKOB OOMOTKM BbI3bIBAET UX CUMbHbLIV Harpes BeriecTeme 6onbLIoro
TOKa, NpoTeKaloLero 4Yepes HUX, YTo, B KOHEYHOM cyeTe, Bbl3biBaeT neperpeB TOMnMBHOM hopcyHkn. Ons
TOoro 4yTobbl 9TO MpenoTBpaTUTL NOACOEAMHSETCA OOMOMHUTENbHOE COMPOTUMBMEHWE MEXOY MCTOYHMKOM
nuTaHusa (+) 1 Kaxaon ToONNMBHOM (POPCYHKON ANst yMEHbLUEHMSA TOKa, NOCTynatLero Kk 06MoTke popCyHKu.

AKKymMynsTopHas
BaTapes

J:hhhhhpib——-q

A\YnpasnaioLiee pene

/7

HononHuteneHele
conpoTtusneHus (T/C)

AM\—
M~

¥ ¥ N2
Ne1, A\ Ne2 Ne3 A\ Ned AN
% TonnueHbIe HOPCYHKN
I 4 Y Y
)\ /L /N A A
Y ; v \v Y BneKTPOHHbIN
6nok ynpasneHus
Asuratenem
~~ ~Nv ~v ~
Puc. TT3-26-1

3-26-1 Pub. No. PTEEOO11T



(5) JaTymK nonoxeHns KoneH4yaToro Basna gBurartens

Kopnyc
OaTyuk
nonoxeHua hn:ggg;oro
KoneH4arToro
Bana
3Be3gouka
KoneH4arToro .
Bana UyBCTBUTENBHbI
aNemeHT
KoneHyaTbll <
Ban \
hY
Puc. TT3-32

MarHuTHbIA noTok (B)

a'l Vu
|
I llz}zb
Puc. TT3-33
OT ynpasnstowero
perne gBuratensa
2 Hatuunk
NnonoXeHna
KONeH4YaToro
Bana
Auratens
o A-T7
N 3
J__m (F>G-R I
=Y 89
OneKTPOHHbLIA
6ok
ynpaBneHusi
OBuratenem
5V
Puc. TT3-34

KOHCprKTl/IBHO OaT4MK MONoXeHnA KoJieH4YaToro
Bana BbINONIHEH HA OCHOBE AaT4yMka Xonna.

[laTuvK NOMoXeHus1 KorneH4aToro Bana cocTouT K3
[1CKa C Mpope3siMu (ronaTtkamMu), 3akpenneHHoro Ha
KoneH4yaToMm Barny ABuratensi, U camoro gatyumka.

OnemeHT paTtyuka Xomna 3710 MONyNpOBOAHMK,
ncrnonbayrowmin agdekt «Xonna». OH MoxeT OblTb
ncrnonb3oBaH  Ans onpeaeneHns MNOTHOCTH
MarHMTHOro NoToKa.

OnemeHT gatyvka Xonna paboTaeT crnegylmm
o6paszom: Mpu npoxoxageHun Toka (ly) Yepes anemeHT
datyvka Xonmna, B HEM reHepupyeTcsi MarHWTHbIN
NMoTOK NAOTHOCTU (B), HarnpaBneHHbIN
nepneHankynspHo HanpaBneHuo OBVDKEHNS
3MNEKTPUYECKOro TOKa, Kak 3TO MoKa3aHo Ha puc. TT3-
33, a oanekTpoAaBMXKyLlas cuna npoxoguT 4epes
Knemmbl Bbixoga ¢ u d. BenunumHa BbIXOOHOrO
HanpsPKeHUs nponopLmoHansHa NNOTHOCTYU
MarHuTHoro notoka (B).

OneKkTpoHHbIM  BroK  ynpaBneHus Asuratenem
ynpaensietr paboTto  TOMMMBHBIX  (POPCYHOK MO
CUrHamy 3TOro pjatyMka W MOCKOMbKY TOYHOCTb
onpefeneHns yrna noBopoTa KOMeH4yaToro Bana
3HauuTerNbHO noBbICUNAack, oTnana HeobxoaMMOCTb B
OOMONMHUTENLHON  MNOACTPOMKE yrna  OnepexeHus
3aXuraHus.

Ha puc. TT3-34 nokasaHa uUenb [gartyuka
NonoXeHns koneHyatoro Bana. PyHKUMOHANbHOCTb
3TOM Leny MoXeT ObITb NPOBEpPEHA BONbTMETPOM UIU
ocumnnorpacomMm,  KOTOpble  MOACOEAMHSAITCA K
Kaxaom u3 Tpex BolBOAOB (A-77) 1 K «Macce».

3-27 Pub. No. PTEEOO11T



CUCTEMA BINPbICKUBAHUA TOMNJNNBA

2 060p0Ta KOneH4YaToro sana gsurarena

(8) (1 o6opoT pacnpeenuTensHoro Bana) Bpems (Bpems Lkna) T yMeHbLIaeTes
o |_— Npu yBENWYEHUM YaCTOTLI BpaLleHWs
75°8o0 BMT T KoneH4aToro Bana agsuratens
5°no BMT
\1 T ! v
] ] I
®dopma BbIXOAHOTO ! ! !
curHana gatyuka : : ;{ :
MosoXeHnA - 1 ) f
KoneHyaToro Bana i ! {
aBuraTtens ] I h
: ' :
o U | 1 |
I 4 { |
U U | t
) t It i
5 1 il A
0 ! ! ! !
BMT BMT BMT BMT
(BepxHaga (BepxHaga (BepxHaa (BepxHaa
MepTBas MepTBas MepTBas MepTBas
TouKa) TOYKa) TouKa) TouKa)
Puc. TT3-35

(6) OaTuyMK NnonoxeHus pacnpegenurenbHOro sana

(a) O630p

-0 o
:r‘}

LS

3nemeHT Xorna unu:

PacnipegenuTensHbIi
Ban I
UyBCTBUTENLHLIN 3MeMeHT

AaTyuka nonoxeHwma
1pacn peaennTenbHOro Bana

Latunk noroxeHus

MarHuTope3ncTUBHLIN
p Maruy  PacTpeaenuTensHoro

ANeMeHT

Bana

Puc. TT3-36

Pub. No. PTEEOO11T

JdaTtunmk nonoxeHus pacnpefenuTensHOro Bana
npegHasHadeH Aans onpegenexdusa BMT  (BepxHioto
MEPTBYIO TOYKY) MOPLUHS MEepBOro LUnuHapa B KOHLUE
TakTa cxaTus.

CyLIJ,eCTByIOT OBa Tuna [JaT4ynkoB TMMOJIOXKEHUA
pacnpegenuTtenbHOro Bana:. oaunH U3 HUX UCNOINb3yeT
JaTtymk Xonna, ,Cl,pyFOIZ — MarHMTope3ncTtmBHOro Tuna.

ObGa TuNa KOHCTPYKTUBHO pacnpenenutesisHoro
MUMEeIOT 3MEeMEHT, 3aKpenieHHbli Ha 3agHEM KOHLe
pacnpeaenuTenbHoro Bana (AMck ¢ nonatkamm) U cam
AaTuvK, KOTOpbIA yCTaHABNMBaETCS Ha rofoBke Grioka
LUMIUHOPOB.

3-28



CUCTEMA BIPbICKUBAHUA TOIMNJINBA

(b) NpuHUMN pencTeUA

l'|yBCTBI/ITEJ'II:HI:II7I ANnemMeHT
AdT4MKa NonoxeHnA
pacnpefennTensHoOro Bana

MarHuTHbIn

(i) HOatuuk c anemeHTOoM Xonna

Ecnu nepeg 93leMeHTOM [aTyvuKa Xonna
OTCYyTCTBYEeT JionacTtb AONCKa, MarHuTHoe
conpoTtuerieHne BeJIMKO U MarHuUTHbI MOTOK He

nepecekaeT anemMeHT datuMka Xonna (He
NPOXOAMT CKBO3b HEro Hackeo3sb). B aTom cnyyae
Ha BbIxode anemeHTa aaTyuka Xonna HanpsikeHue

NonacTb OTCYTCTBYET.

YyBCTBUTENbBLHOMO

onemeHTa B NonoXXeHnwu, Korga ionacTtb Ancka

HaxoOuTCs Nepeg 9NeMeHTOM AdaTuvka Xonna,
MarHMTHbIN MoToK NMOCTOAHHOIO MarHmTa
nepecekaet anemMeHT pgatymka Xonna. B
pesynbTate 9TOr0 9feMeHT fJdaTtyvka Xomnna
reHepupyeT HanpsiKeHue.

Cxema dopmupoBaHMs curHana Jatyuvka
NOnoXeHns pacnpeaenuTensHoro Bana
npeobpasyeT reHepupyemoe 3feMeHTOM AaTymka
Xonna HanpsbkeHue B WMMYNbCHbIA CUrHan ¢
amnnutygon 5 B.

3OneMeHT AatyrKa Xonna

l'|yBCTBI/ITEJ'IbeII7I ANeMeHT
AdT4HUKA NONoXeHUA
pacnpefennTensHOro Bana

MarHuTHbBIR

Jlonactb
4YyBCTBUTENBHOIO

SneMeHTa JneMeHT AaTuyKKka Xonna

Puc. TT3-37
131° ) 49° ;o 56°84° i
T+ t ! 1
dopma BbIXOAHOTO ! ) ; |
curHana gatvuka L ! ! !
MoNoXeHUa ' ! ' '
pacnpepgenute- | ) | ! t
NbHoro Bana 1 ] 1 ]
i ] 1 1
i | 1 1
| | i J
- ! I i }
1 t ' !
) 1 1 |
} ] t |
| U ] ]
— r T ' Bpems!
0 i 1 1 1
A A i Iy
BMT nopwHs  BMT nopwHa  BMT nopwHA  BMT nopLuHs
nepBoro TPETLEro YeTBEPTOro BTOPOTO
LmnuHgpa LnnuHapa LunuHgpa uMnuHapa
Puc. TT3-38
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quCTBI/ITeJ'IbeII?I aneMeHT
AaTyMKa NofoXeHnA
pacnpedenuTeneHoro Bana

Jlonactb

YyBCTBU-
TenbHoro
aneMeHTa

MarHutope- *._ -
SUCTUBHBIN -
aremMeHT

quCTBI/ITeJ'IbeII;I SNeMeHT
AaT4vuKa nofioxXeHnA
pacnpegennuTenibHoOro Bana

MarHUTHbIN
noToK

(ii) JAaTuyMk c aNeMeHTOM MarHMTOpPe3nCTUBHOIO
T™Mna

Ecnn nepen MarHUTope3nCTUBHbIM SNTEMEHTOM
OTCYTCTBYET NonacTtb AUCKa, MarHUTHbIA NOTOK He
npoxogunT CKBO3b MarHI/ITOpe3I/ICTI/IBHbIl71 AJIEMEHT.
B artom Cny4yae MarHutHoe conpoTuerieHne
3f1IeMeHTa 3Ha4YnUTENIbHO CHMNXKaEeTCA.

B NoNnoXXeHuu, Korga Jionactb Aancka
HaxoauTcA nepen MarHMTope3nCTnBHbLIM
AJIEMEHTOM, MarHuUTHbIN MOTOK  MOCTOAHHOIoO

MarHMTa MpOXOAMT CKBO3b MarHUTOPE3WUCTMBHbIN
anemeHT. B pesynbTate 3TOr0  MarHuMTHoOE
COMPOTUBIEHNe arnemeHTa Bo3pacTaer.

[atumk  nonoxeHus  pacnpeaennTenbHoro
Bana nocbinaet  MMMyfbCHBIN curHan c
amnnutygon 5 B B cOOTBETCTBUU C U3MEHEHMEM

MarHuTHbBIN MarHMTHOro ConpoTuBriEHNA MarHnTope3ncTunB-
notok HOrO 3NIeMeHTa.
Jlonactb MarHutope-
YyBCTBU- 3UCTUBHbIN
TenbHOro 3nemMeHT
anemMeHTa
Puc. TT3-39
OneKTPOHHLIN Br1oK
yhpaBfeHusa asurartenem
JaTunk NonoXeHnA pacnpeaennTensHoro Bana 5B
> ? OauH o6opoT pacnpe-
JenuTernsHoro Bana
MarnuTope- 5B 5B
3UCTUBHBI
anemeHT ﬂ
MN3meHeHne
MarHUTHOro
> noToka U
CnpaBoyHoe BbixogHom
HanpsukeHe curHan - /
BbIXOAHO / E
curHan /] I
” ; ; 7
Puc. TT3-40
o ;o ) olhao ! ]
131° 149 ' 56°134° '
A d ¢ [} ]
- 1 ) I ]
) ' 1 1
®dopma BbIXOAHOTO 1 ! t 1
curHana Jatyuka : ! ! !
nonoxeHwa pacnpe- | ) ) H b
AennTenbHoro Bana ' ) ! '
i 1 1)
: | 1 1
] I 1 ]
L ! ' i 1
1 ] { ]
[} i 1 ]
} [} i '
i | 1 ]
: —— : 7' Bpems
0 ' l ' {
A A A »
BMT nopwHsa  BMT nopwhHa BMT nopwHa BMT nopLuHa
nepeoro TpeTbero YeTBEpPTOro BTOpOro
uunuHapa UunuHgpa uanuHapa uunuHapa
Puc. TT3-41
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(c) NpoBepka
MpoBepka paboTbl haTtynka NoSNIOXeHUs

pacnpegenuTenbHOro Bana MoXeT ObiTb BbINOSIHEHA
.3 nyTem namepeHnss HanpsbkeHus Ha BbiBoge Ne2 unu
JaTuuk npu nomowm ocuunnorpada npocneants opmy
nonoxeHus BbIXO[HOroO cuUrHana gatyuka takke ¢ BbiBoga Ne2.
pacnpege-
NTenbHOro
Balna
e ~N
2 1
~1-
188 T ___
5B
Puc. TT3-42

(7) OaTumk pacxoaa Bosayxa (AFS)
(a) O630p

Jartuuk HOatumk pacxopga Bo3gyxa (AFS) wusmepsiet
KONMYeCTBO BO3dyxa Ha Bxode B ABuraTenb WU
YCTaHOBMEH Ha BMNYyCKHOM naTpybke pBuratens.
[datumk ucnonb3yeT nNpuHUUN noacyeTa BUXPEWN
KapmaHa, u nocbinaetr B 9MEKTPOHHbIN GOk
yrnpaBneHus ABuratenemM curHarn, npsamMonponopumo-
HamnbHbIN KONMYECTBY MPOXOASLLIEro Bo3gyxa 4epes
KaHan usmepeHusi.

OneKTPOHHbIV BNOK yNpaBreHns UCnonb3yeT 3ToT
CurHan, a TaKke CurHan 4actoTbl BpalleHuda
KONeH4YaToro Bajia gsuratesnid ¢ gatynka noynoxXeHusd

Bxog
KonoHHa- naBneHus

QO6BOAHEIE chopmm- BXps KONeH4yaToro Bana Aand onpegeneHunda (pacqua)
Karanb ga;‘ggaﬂb NPOACIMKNTENBHOCTU 6a3oBoro nmnynsca

yrnpaBneHus (oopCyHKOMN.

Puc. TT3-43 HdaTtunk TeMnepartypbl BO34yXa BO BMYCKHOM
KOIneKkrtope wu [gaTtyuk aTMOCd)epHOFO AaBlieHnA
HaxoOgATCAa B KOpnyce AaT4yuKa pacxoda Bo3ayxa.
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| \ K kopnycy
- ApoccensHon
Boszgyx — <l—; 3aCroHKK
E ~>Buxpb Karman
Puc. TT3-44
Mpwn HUsKol

0% , yacToTe BpaLieHms 01¢c |
2, |
nnhnnhn
2C
@% 06B—

Bbixog ¢ /\ /\
ycunutens \/ \_/ A\
BbIxogHoM curHan
€ AaTymKa pacxoja |—
Bosgyxa (AFS)

Puc. TT3-45

(b) MpuHUMN pencrTeus

(i) C nomoLbto gaTymKa AaBneHus

i

MpwvHUMn pgencrenA

Korga konoHHy-cpopMupoBaTenb BUXpsi OOTekaeT
NaMvHapHbIN MOTOK BO3AdyXa, BUXpWU OpMUpPYHOTCSH
nonepemMeHHo C [ABYX CTOPOH B HWKHEW YacTu
KOMOHHbI. OTWM BUXPUM HOCHAT HasBaHWE BUXPEN
KapmaHa.

Yactota, C KOTOpOMW OPMUPYIOTCA  BUXPU
KapmaHa, nponopuuoHanbHa BenuunHe pacxoda
BO3gyxa. Takum obpasom, pacxod Bo3dyxa Ha BXxoae
B ABuratenb MoXeT ObiTb onpedeneH MnoAcYeToM
Konuyectea Buxpen Kapmana.

Ha aBTOomMOOMnax dmpmbl  Mitsubishi  Motors
ncnomne3ylTca TpuM crnocoba noacyeta BUXPEN
KapmaHa: ynbTpa3BykoBOW, Npv MOMOLUM AaTyuka
OaBIEHNs, N NMPU MOMOLLM HarpeBaeMbIX 3NIEMEHTOB
(TOHKOIM NPOBOSIOKN UMM NSIEHOYHbBIX MOKPLITUN).

YnbTpa3BykoBOW TN He npumeHsietca ¢ 1990

MogeribHoro roga, no3ToOMy OnNUcCaHune TOJIbKO
OCTaBLUMXCA OBYX NPUBOOUTCA HUXKE.

Hatumk
JaBneHus

K kopnycy

Boaayx

}A\

FTETTTT

i

Buxpb Karman

JApoccernbHon

3ACNOHKN [

&T

Bbixoa ¢

younutensa \/

BrixogHoW curHan
¢ JaTyuka pacxofa
Bo3gyxa (AFS)

Pub. No. PTEEOO11T
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BI/IXpVI (KapmaHa) BbI3blBalOT NyJribCauun OaBlieHNA BO3[QyXa U 4Yepel cneuunaribHble obBoOAHblE KaHarbl
9TO [AaBlieHune BO3,L'J,€I7ICTByeT Ha BbICOKOLlyBCTBVITeﬂbeIVI patyumk. Ha Bbixoge pfatyuka cbopMleyeTCH
YaCTOTHO-3aBUCUMBbIN CUrHan, l'lpOI'IOpU,I/IOHﬁJ'IbeIVI N3MEHEHUAM OaBJiEeHUA.

HaTunk pacxoja Bo3dyxa npeobpasyeT W3MEHEHUs OaBlieHWsi B CUrHam MNpsIMOYrofibHOW (hopMbl,
MPONOpUMOHanbHbI pacxody Bosayxa. CurHan nogaeTtcsi, B 351eKTPOHHbIN BMoK ynpaBneHns aBuratenem.

"Topsavasn
nposonoka”

O6BoaHON

/ kaHan

Kkopriycy
ApoccenBHon
3aCTIOHKM

SN

"Topsavas
nposorioka”

Puc. TT3-47

CBepxToHKas
"ropavas nposonoka”
Beixo Bo3Ayxa u3

O6BO,D,HOI7I 06BOHOIO KaHana

KaHan O 3

2,'.\‘ .
KonoHHa-
dopmupoBaTens
BUXpS Buxpb
Karman
Puc. TT3-48

"Topavasa nposonoka”

v

"lopavasa nposornoka”

Pwuc. TT3-48a

(i) Mpwn nomoLum HarpeBaeMbix anemeHToB (MUKAS)

Cuctema  u3MepeHuss  KOnmMyecTBa  BUXpeEN
KapmaHa C nomowbio HarpeBaemblX 3NIEMEHTOB
HasblBaeTca Mitsubishi Ultimate Kéarman Air Flow
Sensor (MUKAS). 3ta cuctema wucnonb3yet
06BOOHbIE KaHanbl B MecTe (DOPMUMPOBAHUSA BUXPEWN
KapmaHa. Yepes kaxabli 06BO4HOW KaHam nponyLueH
HarpeBaeMbl SIEMEHT.

Buxpn KapmaHa BbI3blBalOT M3MEHEHMs pacxofa
BO3yxa 4Yepe3 ob6BOAHbIe kaHanbl. B cooTBeTCTBUM C
3TUM  MEHSIETCH  3NEeKTPUYECKoe  COMNpOTUBMEHUE
YyBCTBUTENbLHOrO Matepuana.

MUKAS nogaeT Ha  3MneKTPOHHbIA  Onok
yrnpaBneHus geuraTenemM MMNynbCbl, MHOUUMPYOLWNE
4YacToTy W3MEHEHUsI 3NEKTPUYECKOro COMPOTUBIIEHUS
TEPMOAATUMKOB.

Jatunk pacxoga Bozayxa
oy

OneKkTpOoHHBIl
6MoK ynpaBreH1s
58 ABuratenem

Puc. TT3-49

Pub. No. PTEEOO11T
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(c) CurHan ynpaBneHus yCTaHOBKOM B MUCXOAHOE MOJIOXEeHUe AaTtymka pacxoaa sosayxa (AFS)

OneKTPoHHLINA Bnok ynpasneHns

Apurarenem HaTumnk pacxoga Bozagyxa
7,4B
N
<P < + ‘VW—‘

[aTumK-BEIKMIOYaTE b NOMHOCTHIO B{;}?,‘ﬂ,ﬂg“;’,‘,lz)‘fga:gg"”
3AKPLITON APOCCENbHOM 3aCrOHKM R o IOXOR
W JATYNK ONOKEHNS
APOCCENEHON 3acoHKM

Puc. TT3-50

Mpwn BKMOYEHHOM OaTyYMKe-BbIKIOYaTene NOMHOCTBIO 3aKPbITOM APOCCENbHON 3aCNOHKM, SMEKTPOHHbIN
Onok ynpaBneHus Asuraternem BKHOYaeT CUMOBOW TPaH3MCTOP, M, TEM CambiM, MNOCbINaeTcs curHan
YCTaHOBKM AaTyrka pacxoda Bo3ayxa B UCXOOHOE NOMoXeHe.

lMocne nonyyvyeHWss 9TOro curHana, AaTyvMk pacxofda Bo3dyxa MepeycTaHaBnvBaeT B UCXOQHOe
nonoxeHue uenb WUNbTpa, YeM MOBbLILAETCA TOYHOCTb oOnpeferneHuss o6beMHOro pacxoga BO3ayxa
OaTYMKOM Ha pexMmax HeborbLUMX pacxodoB (XONOCTON XOA).

(d) Uenb paTumka pacxona Bosgyxa (AFS)

OT ynpaensoLero
pere 4BuraTens

HaTunk TeMnepatypbl I Bua BbIxoagHOro cUrHana aatdvka pacxoga sosgyxa (AFS)
BO34yXa BO ByCKHOM (Ha BbiBoae Ne 3/90)
KonnekTope . Harynk

' pacxoga

BO3JyXa 5B

%( g
XonocTol
¥ ¥ g ¥ 555 | o
-a—= Bpemsa
' ' OneKTpOoHHBIN Bornee Bbicokas YacroTa
Gnok ynpaeneHws BpaLLeH1s KoNeH4aToro
Aurarenem Bana gpurarens
J J 90
| alatir e S CT~=="A A—mmmmm -

5B "Macca"
A

e
L

Fid-

gy

Puc. TT3-51

Ha puc. TT3-51 npuBegeHa TunuyHas anekTpuyeckass cxema Lenu BKYEHUs daTyMka pacxoga
Bo3gyxa (AFS). Uenb gatumka pacxoga Bo3gyxa (AFS) moxeT OblTb MpoOBEpPEHa M3MEPEHNEM HanpPsSKEHUs
(BonbTMETPOM) MnM HabnogeHvem GOpPMbl BbIXOAHOMO CUrHana AdaTtdvMka Ha ocuwnnorpade, CHATUEM
curHana c¢ BeiBoga Ne3 patuymka pacxoga Bosgyxa (AFS) wmnm ¢ BbiBoga Ne 90 amekTpoHHoro 6roka
ynpaBreHus gBuraTenem.

Pub. No. PTEEOO11T 3-34
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(8) AaTumk TemnepaTypbl Bo3ayxa BO BNYCKHOM KOJJieKTope

Jdatyvk BblgaeT  curHan nponopuMOHanbHbIN
TemnepaType BO34yxa BO BMYCKHOM KOMMeKTope B
9MNEKTPOHHbIM BnoK ynpaBneHusa asuratenem. OTa
WHGOpPMaLUns MNO3BONSET  JNEKTPOHHOMY  Brioky
yrnpaBrneHus asuratenem CKOPPEKTUPOBATL
KONMYeCTBO BMPbICKNBAEMOTO TonnmBea B
COOTBETCTBMM C  W3MEHEHUsIMM  TemnepaTypbl
BO34yxa Ha Brycke.

JaTunk TeMnepaTypsl Bo3ayxa
BO BMYCKHOM KOJIIIEKTOpE

NameputenbHbIM 3/1EMEHTOM Aartumka
ABNSETCA  TEPMUCTOP, ybe  3NeKTpuYeckoe
CONpPOTUBIEHNE yMeHbLUaeTcst c poCTOM
TemnepaTypbl 1 Ha00OpPOT.

Puc. TT3-52
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= 14 {
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=
I
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[*] 3 \
O

-20 0 20

Temnepatypa Bo3gyxa BO
BMYCKHOM Konrektope, °C

Puc. TT3-53

OnEKTPOHHbIN Brok
ynpaeneHWs apuratenem

OdaTumk
TeMnepaTypbl BbixogHOe  HanpshkeHue Ha  TepMucTope,
Bosayxa BO 5B KOTOpOe MoJaeTcd Ha  ANEeKTPOHHbIA 6ok

BryCKHOM
KonnekTope ynpasrieHuA apurartenem, YMeHbLUaeTCA C

T —] % yBeIln4eHnem temMmnepartypbl.
<t % AV

i

X
I

BbixogHoe HanpaxXeHWe Ha gaTtyuke

TemnepaTypa Bo3fyxa Bo
BMYCKHOM KOMNEKTope

Puc. TT3-54
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(9) BakyyMHbIX faTtyumK (AaTYMK AaBneHUs Bo3ayxa BO BMYCKHOM

KOJJieKTope)

BakyymHag kamepa

1

BakyyMHbIA aaT4uk

dunsTp

Puc. TT3-55

OneKTPOHHbIA
6ok ynpasneHua
Apuratenem

YCUNUTEN

81
85

<
Y W

5B

mi—n
Fal
A

92
D

X

/
5.

(10) JaTumk atmocdepHoOro aaBneHus

Puc. TT3-56

BbixogHoe Hanpaxerue (B)

0

760

ATmocepHoe aaBreHne (MM.pT.cM.)

Pub. No. PTEEOO11T

Puc. TT3-57

BakyyMHbI gaTumMk npeobpasyeT W3MEeHEeHus
OaBIieHNst BO BMYCKHOM KOMMEKTOPE B U3MEHEHWs
HanpsaXeHua; OH coeanHAeTCAa pe3nHOBbIM LUTaHIoOM
K pecuBepy BMYCKHOro Kosiriekropa.

BakyymHbI JaTuuMk COCTOUT K3 KOHBepTepa
AaeneHns n uHTerpansbHoro perynstopa (IC),
KOTOPbIA yCUNUBaEeT BbIXOAHOW CUrHan KoHeBepTepa
AaBneHus. KoHBepTep AaBreHns umeet
CUNUKOHOBYIO AnadoparmMy, UCNonb3yLLy addeKkT
NMbe30COoNPOTUBIIEHNS NOMYNPOBOAHMKA.

NMPUMEYAHUE
O dekT Nbe30CONPOTUBNEHUS:

OneKTpuyecKoe ConpoTMUBEHME Kycka MeTanna
MU3MEHSIETCA MPU  W3MEHEHWW €ro OJMHbl U
MONEepeYHOro CeyYeHns BCNeacTBME NMPUIOXKEHHOW K
HeMy Harpy3ku (HanpsbkeHue). [MogobHO aTomy,
3MNEeKTpPUYECKOe COMPOTUBMEHNE MOMYNPOBOOHMKA
n3meHsieTca B OOmnblUen CTeneHu Mnpu HapyLleHuu
CUMMETPUN  KPWUCTamnmoB MONynNpoBOAHMKA  MpU
BO3AENCTBMM Ha Hero pAaerneHusi. 3T0 sBNeHue
HOCUT Ha3BaHue adypekTa Nbe30CoNPOTUBIIEHUS.

MpoBepka

BakyymHbI gaTyuk MoOXeT ObiTb NpoOBepeH
nyTem u3mepeHusi HanpsbkeHust Ha BbiBoge Ne 85
(cm. puc. TT3-56).

Mpwn BblYMCNEHUN Macchl BO3.yXa,
Haxopsluerocs BO BMYCKHOM Konnekrope
HeobxoaMmo yunTbiBaThb BapomeTpuyeckyo

Koppekuuto. B coctaB pacxogomepa MUCAS Bxogut
AaTtynk atMocdepHOro AaBneHus.

Bombwasa yYacTe [aTyuMkoB aTMOCHEPHOrO
JaBneHus, ucnonbdyemblx dupmon  Mitsubishi
Motors, KOHCTPYKTMBHO NOAO6GHbI  BakyyMHOMY
Aatyuky (gatymky gaBrieHus)  pacCcMOTPEHHOMY
paHee, MONyNnpOBOAHMKOBOIO TWMa, B KOTOPOM
ncnonb3yeTcs 3PdEKT NbE30CONPOTUBEHNS.
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OneKTPOHHLIA
GnoK ynpaeneH1s
ABUratenem

> <<}19 5B

85

0 ien==
Younurens|, . ], 92

II\D ﬂ?

-

Puc. TT3-58

MpoBepka

JaTtunk aTMocepHOro AaBrneHnst MoXeT ObITb
NPOBEPEH M3MEPEHMEM HanpsikeHUst Ha BbiBoge Ne
85 anekTpoHHOro 6roka ynpaBneHus OBuUraternem
(cm. puc. TT3-58).

(11) OaTunk TeMnepaTypbl oOXnaxaaroLien XXMaKocTu B AoBurarerne

[aTunk TeMnepaTypbl
OXMaxaaroLLel XIUaKocTu

Puc. TT3-59

JaTuuk TeMnepaTypbl oxnaxaroLen
XUAKOCTW B ABWraTene

)\ 92 )\ 83

OnNeKTPOHHBI Y
6nok
ynpaseneHua
ABurarenem
r
5B
Puc. TT3-60

[aTtunk TemnepaTypbl OxnaxgarLen XUAKoCTH
yCTaHaBMMBaETCA Ha Kopryce TepmocTarta U CoCTouT
N3 TepMUCTOpA, COMPOTMBIIEHNE KOTOPOrO0 MEHSEeTCs
B 3Ha4YUTENbHOM cTeneHu npun N3MEeHEeHNn
TemnepaTypbl.

Kak BugHo Ha puc. TT3-60 conpoTuBneHue
TEPMUCTOpPA YBEMUUYMBAETCH MO Mepe CHUXEHUS
TeMnepaTypbl OXNaxaaoLen XUaKocTu B ABuraTene.

MpoBepka

Jdatunk TemnepaTtypbl oxnaxgarLwen XuakocTm
MOXeT OblTb  NpoBepeH nNyTeM  M3MepeHus
HanpsbkeHus Ha BbiBoge Ne 83 anekTpoHHoro 6roka
ynpasnexus asuratenem (cm. puc. TT3-60).
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(12) OaTyukK nonoxeHus gpoccenbHoun 3acroHku (TPS)

ConpoTuBrieHne

MpoBoAHWK

BuiBoa 5B

HaTtunk nonoxeHnA
APOCCENBHOWN 3aCIOHKK

BeiBoj, AaTyuKa-BeIKIOYaTenA
NOMNMHOCTLIO 3aKpbITOW
APOCCENbHON 3aCINOHKN

blBOg "Macca”

MoaBWXHbBINA

Mson ATop KOHTaKT

MpoBoAHWEK

Puc. TT3-61

OneKkTpoHHbIA 6rok
ynpaBfeHns ABuUratenem

N E;]
DWW
(B)
AV

B L RSy e m e e e e o e e

92 87 84

D ——

BeIxogHoe HanpsaxeHue

C Jat4yuka nonoxeHna

ApocceribHOW 3acrnoHKn
Al

Qi - 0672030 40 50 60 70 8085

@B)——. CTeneHb OTKPbITUA ApOCCEﬂbHOI?I 3aCIOHKN

Jatumnk-BblkntovaTens Pwuc. TT3-63
MOMHOCTLIO 3aKPLITON
/ JPOCCErnbHON 3acroHKK1

12

5B

(5B)

pbITON

ApPoccenbHON 3acrIOHKN

W
w
no
-
-

Oatunk
nonoxeHuA

- ApoccensHoi
T 3aCTI0HKHN
BOIKIT[BKN. __ y\an a3

,D'aT‘-II/IK-BbIKJ'IIO‘-IaTeJ'Ib
MONHOCTLHO 3aK|

0 10 20 30 40 50 60 70 80 85°
CTeneHb OTKPLITMA APOCCENbHON 3ACNOHKN

Puc. TT3-62
Puc. TT3-63a
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Ha puc. TT3-61 nokasaHa KOHCTPYKUWSI AaTymKa NOMOXEHUA OPOCCENbHON 3acnoHKU, 06beaMHEHHOTO C
OaTYMKOM-BbIKIOYaTENIEM TMOSNTHOCTLIO  3aKPbITOM [OPOCCENBbHOM 3acrioHKW. [lBa NOABWMXKHBLIX KOHTaKTa
nepemMeLLalnTcsi BMecTe Npu NOBOPOTE APOCCESTbHOM 3aCINOHKM.

OOuvH U3 NOABWXHbBIX KOHTAKTOB CKOMb3UT MO COMPOTMBMEHUIO, KOTOPbIN BbINOMHEH B BUMAE NevyaTHoW
CXeMbl TakuMm 00Opa3oM, YTO BBLIXOAHOE HamnpsbkeHMEe Ha BbIXOAE [JaTyuMka W3MEHSIETCA JMHEWHO B
COOTBETCTBUM C YIIIOBBIM MOJIOXXEHNEM ApoccernibHOM 3acnoHku (puc. TT3-63). [MosToMy CcTeneHb OTKPbITUA
ﬂpOCCGJ‘IbHOﬁ 3aClIOHKM MOXeT oOuUeHMNBaTbCA BEMNUYNHOMN BbIXOOHOIo HanpsaXxeHuda. Kpouvle TOoro,
npeacraendaeTcd BO3MOXHbIM NMPOrHo3nMpoBaTb M3MEHEeHNUEe CKOPOCTU YaCTOTbl BpalleHUA KOoneH4YaToro Bana
aBuratend no CKOPoCTn M3MeHEeHNA BbIXOOAHOIo HanpaXeHua ¢ AaTyuka.

[pyron noaBWXHbIA KOHTaKT 3aMblKaeT Lenb TOMbKO B Crydae MOMHOr0 3akpbiTUS OpOCcCenbHON
3ACIOHKM (PEXMM XONMOCTOro X04a). ATOT KOHTAKT NO3BOMNSET 3/1EKTPOHHOMY Ol0Ky ynpaBneHus gBurarenem
onpenenuTb, paboTaeT nNu ABUraTenb Ha pexmnme XonocToro xoaa. Ha HekoTopbix Moaensix ABuratenemn aToT
KOHTaKT He npedycMOTpeH. Hanpumep, 9TOT KOHTakT OTCYTCTBYET Ha AaTyuMke MONOXEHWUs OpOCCenbHOWN
3acnoHku asuratens 4G93 astomobunsa Pajero iO 1999 mogeneHoro roga u gsuratensa 4G64 astomobuns
Space Wagon 1999 moaenbHoro roga.

JaTunmKk NONoXeHWst OpPOCCENIbHOM 3acCrOHKM MOXET OblTb MpPOBEPEH NpuM MOMOLM BOMbTMETPa
N3MepeHNeM BbIXOAHOIO HanpshkeHus Ha BbiBoge Ne 2 n Ha «macce» (cm. puc. TT3-62).

(13) KucnopoaHbIn aaTymkK

Koxyx

YyBCTBUTENBHBIA YnnoTHeHue
3feMeHT JaTunkg AatynKa

e.m.f.; anekTpoABUXYLYas cuna

T T PR g W e ==
] s =
z & osp0rots NNEXR 7 0117177774 W Er——————

Tt e e TN

Oriopa
f | Jaryuka /

Pasbem

OTKpbITas YyacTb ANA Bo3dyxa
nnaTWHOBOrO aNeKTpoaa

Teepabii ANEKTPONUT (LMPKOHUEBLIA 3MeMeHT.
OTKpbITas YacTk A4NA oTpaboTaBLUMX ra3os
nNaTWHOBOTO 3NeKTpoaa

Kepamuyeckoe nokpbiThe

Puc. TT3-64 Puc. TT3-65

(a) YcTponcTBO AaTtvmKka

KucnopoaHbl faTumMk MmeeT BCTPOEHHbIV NNaTUHOBLIWM HarpeBaTenbHbIN arneMeHT. bnarogapsa atomy
obecneunBaeTcsl Haanexaulee ObICTPOAENCTBME KMCITOPOOHOMO AaTyMka, Koraa oTpaboTaBluMe rasbl UMeT
HU3KYyl0 TemnepaTypy. [loaToMy CTaHOBMTCA BO3MOXHbIM ObICTPOE BKIHOYEHWE CUCTEMBbI yrnpaBreHus
TONNMBOMNOAaYern No curHany obpaTHOWM CBA3M Mocre 3anycka ABuratens.

(b) MpuHUMN pencrTeusA

TeBepabli  anNeKkTponuT  (UMPKOHWEBBIN  3NEMEHT), MoKasaHHbln Ha puc. TT3-65 npoussoguTt
SNEKTPOABWXKYLLYIO CUNY MNPU HanNUuMu pasHULbl MeXAy KOHLUEHTpauuen KUCnopoda Ha ero BHYTPEHHEN
NOBEPXHOCTU (3Ta MOBEPXHOCTb «OMbIBAETCHA» BO3[AYXOM) U KOHUEHTpauMeWn Kucrnopoda Ha ero HapyxHow
NMOBEPXHOCTU (3Ta MOBEPXHOCTb «OMbIBaeTCA» oTpaboTaBLuMMKM ra3amu). Korga KoHUeHTpauus Kucropoga B
OoTpaboTaBLUMX ra3ax OTHOCWUTENbHO HM3Ka, OOrblUOe KONMMYECTBO WMOHOB KWCropoAda nepemellaeTcs oT
Hapy>XHOro 9amnekTpoga K BHYTPEHHeMy. J3TO [ABWXEHWe MWOHOB KUcnopoda Bbi3biBaeT MNoOsBAeHVe
SMeKTPOABWXKYLLEW CWMbl, @ CregoBaTenbHO WM PasHOCTM MNOTEHUManoB MeXxay BblBO4AMW KUCIIOPOOHOMO
AaTyuka.
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CUCTEMA BINPbICKUBAHUA TOMNJNNBA

CTexnoMeTpU4ecKmin (c) Xapaktepuctuka
COCTaB CMecH

= 08l BbixogHad xapakTepucTuka  KUCIOPOAHOro
% ' JaTyvKka nokasaHa Ha pucyHke TT3-66.
=
z Mo BenuuMHe HanpsKeHUs1 NEKTPOHHbIA GOk
gﬁ < > yrpaBneHus pApurateneMm onpegenseTr TeKywun
Sm coctaB cmecu (Goratas wnu  GegHas  mo
o Boraranfyl begHan OTHOLLEHMIO K CTEXMOMETPUYECKOMY COCTaBy
o= cMecb X cMech
B3 ) - cmecwm).

14 15 16 Ha ocHoBaHuM nonydeHHOM wHGOpMaLmMK,

BosayLUHO-TONMMBHOE OTHOLLeHMe SMEKTPOHHLIN  GNIOK  yNpaBneHus  [BuraTeniem

obecneuynBaeT BbICOKOTOUYHOE ynpasrieHune, 4YTObbI

Pwuc. TT3-66 NpMonM3nTb TOMMMBHO-BO34YLLUHOE COOTHOLLEHUE K
CTEXMOMETPUYECKOMY cocTaBy, yTO B
JanbHernwem obrerdaet paboTy kaTanuMTUYECKOro
100 PN oo smnanns HenTpanuaaTopa.
—_ A OuanasoH, B KOTOPOM npoucxoauT
) HC / Haunydwas o4ncTka (HerWTpanusauus) BpegHbIX
|§ / : npumecen B oTpabotasBwmx rasax (no CO, CH u
% 50 S NO,), HasblBaeTcss «OKHOM» WNU AnanasoHOM
5 perynmpoBaHusi.
é CO_',:
1

CTEXI/IOMETpI/I‘-IECKOE BO34YyLUHO-
TONIMBHOE OTHOLUEHKe

Puc. TT3-67
(d) dnekTpuyeckas uenb
OneKTpOoHHLIA BrNoK ynpaBneHnsa ABuraTerniem
T 76 60
Ynpaensollee B B T
pene gsuratens
]
\V4 |
| |
_L- <F> <F> :" ____ B !
0.85 B W
1 125R | v T 1 §
NA 1 3 2 L4
@(2‘\ | \ B
KncnopogHelii 3 '
\(< pp,g'TqMK fe)
. =
Cs 4 |
AN e

(ABTOMOBMNK C KaTANUTNYECKUM
HENTParnsaTopoMm)

Puc. TT3-68
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CUCTEMA BIPbICKUBAHUA TOIMNJINBA

Ha puc. TT3-68 nokasaHa anekTpudeckasi cxema nogcoeaMHEeHUs KUCNOPOAHOro Aartynka aBToMoouns
Pajero-iO 1999 mogeneHoro roga c gsurartenem 4G93.

AKKyMynsaTopHasn 6aTapesi coeanHsieTcs C NaTMHOBLIM HarpeBaTeNbHbIM 31eMEHTOM Yepes BbiBog Ne 1
KncropogHoro gatyuka (A-67).

Kak TonbKo KMCNOpOAHbIN gaTyvk HarpeBaeTcs Ao paboyel TemnepaTypbl, €ro BbIXOAHOE HanpsikeHue
N3MEHSIETCS B COOTBETCTBUM C U3MEHEHUSIMU TOMJIMBHO-BO3AYLLIHOMO COOTHOLLEHUS.

(e) NpoBepka

KucnopoaHbil gatynk MoXeT ObiTb MpPOBEpPEH MNOCPEACTBOM KOHTPOSSl BbIXOOAHOMO HarpsikeHust C
BbiBoAa Ne 76 anekTpoHHOro 6rnoka ynpaBneHus gBuraTternem.

MnaTtvHOBBIN HarpeBaTemNbHbIV 3MEMEHT KUCOPOAHOrO Aatyvka MoXeT OblTb npoBepeH nyTem
n3mMepeHus HanpsbkeHns mexay BeieogoM Ne 1 (+) n Ne 3 (-) pasbema knucnopogHoro gatymka A67.

(14) DaT4yuK ckopocTu aBTOMOOUNA

(a) YcTpoucTteo

l/llgrerpaanaﬂ Lenb Ban gatumka ckopocTu aBToMObUNS coeanHeH
&a?ﬁ%ﬁggﬁgfmﬂsﬁbm C BeOOMbIM 3ybuyaTbiM KOMEcoMm cnuaomeTpa B
anemeHT (MRE) Kopobke nepemeHbl nepepad. [pu  BpalleHuu

3ybyatoro koreca npvBoda CnMaoMeTpa, Ban
Aartdvka CKOPOCTH aBToMobuns HaunHaeT
BpalLlaTbCa BMECTE C MarHMTOM, 3aKpensieHHbIM Ha
ero koHue. Hag  wmarHutom  pacnonoxeHa
nHterpansHaa uenb (IC — integrated circuit),
KOTOpasi BCTPOEHa B MarHUTOPE3NCTUBHbBIN 3NEMEHT
(MRE). WHTerpanbHasa uenb (IC) Bblgaet 4yeTtbipe
UMMNynbca CuUrHamna Ha Kaxabli obopoT Begomown
LUecTepHM Np1Boada cnmgomeTpa.

MarHnTt

CuvrHanbl 3TOro AaTymka WCnomnb3yloTca Ans
npekpallieHuss nogadyu TONnuMBa Mpu MNpeBbIleHUN
CKOPOCTHOIO  pexuma  aBToMobunas  u  npu

[——— Bpallatouiica ynpasneHuM pABurateneM Ha peXume XoJoCToro
Ban xopa.
Pwuc. TT3-69
(b) MpuHUMN pencrTeunA
Hanpaxenne
AKKYMYNSATOPHON
HanpasneHwe oo BaTtapen
BpaLleHna OnekTponunTaHue
MOCTOSIHHOTO
Vi N HaNpSKeHWs | | l AaTHika J
BeIxogHoe
HanpsxeHue | I 5<>>08B

BuiXoj AaTuvka |

Henutens
YacToThbl

M - -Oéll/lH -
arHnT BpallatoLmnca BeixogHoe QHopoT

Ban HarnpsaxeHne 1 | — -
{ "Macca" gatumka
KomnapaTtop
Puc. TT3-70
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CUCTEMA BINPbICKUBAHUA TOMNJNNBA

Mpun BpalleHUn marHuTa, U3MeHseTCsl MarHUTHOE Nore BOKPYr MarHMTope3uctnsHoro anementa (MRE).
OTO BbI3bIBAET WM3MEHEHWE COMPOTUBIIEHNS CaMOr0 MarHUTOPE3MCTUBHOIO 3riemeHTa. COOTBETCTBEHHO
N3MEHSETCHA HanpskeHne Ha BbIXO4Ee OMnepauuoHHOro ycunutenst (komnapartopa). BeixogHoe HanpsikeHue
dopmMmpyeTcsa B KoMnapartope, 3aTeM HanpasnsieTcs B AenvTenb YacToTbl Ans (POPMUPOBAHUSA UMMYIIbCHOMO
curHana. JToT curHan nogaetca Ha 6asy TpaH3ucTopa, KOTOpbIA SABNSAETCA ycunuternem curHana. Takum
0o6pa3oM, Ha BXO[ SMEKTPOHHOro Grioka ynpaBneHus nogaeTcsl CurHan, COCTOSILMA U3 YeTbipex MMMYrbCoB
Ha Kaxabli 060pOT Bana npmeoga cnugomMeTpa.

OT aKkkyMynaTopHoO
GaTtapen

1‘1

(c) NMpoBepka

1

—3K BLiBogy No 86 [aTunk ckopocTn aBTOMOGMNSA MoXeT 6bITb
aneKTpoHHoro Broka npoBepeH nyTeM wu3MepeHusi OopMbl CUrHana
ynpasenexna Asuratenem HanpsbkeHust Ha BbiBoge Ne 86 3nekTPoHHOro

13 6Gnoka ynpaBneHus aAsuratenem unm Ha sbisoge Ne

‘[_l’ 3 gaTymka ckopocTu aBTOMOOUNS.
<,

Cwm. puc. TT8-65.

JaTyuk ckopocTn
aBToMOGUNA

B-08

Puc. TT3-71

HanpaxeHue Ha BbiBoAae (B)

5

Puc. TT3-72
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CUCTEMA BIPbICKUBAHUA TOIMNJINBA

3. NpoBepka Nosfy4YeHHbIX 3HaHUU
(1) OTmMeTbTE HEBEpPHOE yTBepXaeHue

0 (a) CyUJ,eCTByeT TN cnocoba nogayun Tonnamea CUCTEMOMN pacnpeaeneHHoro BrnpbiCKMBaHUA TonsiMBa:
oHOBpPEMEeHHOE BNpbICKMBaHWE, nocnenoBaTtesibHoe BrpbICKMBaHME, rpynnoBoe BNpPpbICKUBAHUE.

0 (b) Tonn1Bo BMNPLICKMBAETCA CUHXPOHHO C BbIXOAHLIM CUTHANOM AaT4KKa NOMOXKEeHUs
pacnpeaenuTensHoro sana.

0 (c) TonnuBo BRpbICKMBAETCS NocneaoBaTesibHO NPy HOPMarbHOM ABUXKEHUN aBTOMOGOUIS 1
OOHOBPEMEHHO MpU 3anycke ABuUraTens.

(2) OTmMeTbTE HEBEPHOE yTBEpXAaeHue

0 (a) GﬂeKTpOHHbIVI onok ynpasneHuna asuratenem onpenender HeobXxoaMMOoe KONM4ecTBO TOMNNNBA,
KOTOpO€e AOJIKHO ObITb BMPbICHYTO, TOJIbKO Ha OCHOBaHUA 0asbl JaHHbIX, 3ar0XXEHHbLIX B €ro NaMsiTb.

0 (b) YnpaBneHue obpaTHoi CBA3bIO SABMNAETCS OOHUM U3 BULOB YNpPaBIieHWs!, UCMONb3YEMOrO s
KOPPEKTUPOBaHMWS KONMYECTBA BMPbLICKMBAEMOrO TOMNMUBA.

0 (c) OnekTpoHHbIN GOk ynpaBreHusl ABuraTenem onpeaenseT HeobxoanuMoe KonM4YecTBo TOMMUBA,
KOTOpO€ AOIMKHO ObITb BMPLICHYTO, MyTEM BbiIGOpa COOTBETCTBYIOLMX AaHHbIX U3 €r0 MaMaTh 1 NyTem
KOPPEKLUMM ero Konm4yectsa B COOTBETCTBUM C CUTHANaMU PasnnyHbIX AaT4YMKOB.

(3) OTMeTbTE HEBEpPHOE yTBEpXAeHue

0 (a) bonbluas YacTb AaTYMKOB pacxoda Bo3gyxa, ucnomnbdyembix ompmon Mitsubishi Motors, ncnoneaytot
NPUHLMN NoAacdeTa KonudecTtsa Buxpen KapmaHa.

0 (b) OaTymk NonoxeHusi KONeHYaToro Basa ABuratessi onpenensieT BEPXHIO MEPTBYH TOYKY MOPLUHS
nepBoro LMnMHapa.

0 (c) OaTtumk TemnepaTtypbl BO3gyxa BO BMYCKHOM KOJniekTope Heobxoamm ans obecnevyeHus
KOPpPEeKTnpoBaHMA KoJim4ecTBa BMNpbICKMBaAeMOro Tonsimea B COOTBeTCTBUN C UBMEHEHUAMU NIOTHOCTU
BO34yxa Ha Bnycke B AsuraTens. (M3meHeHne TemnepaTypbl BO34yxa Ha BryCKe Bbl3blBA€T U3MEHEHNE
€ro MnoTHOCTK).

(4) OTmMeTbTE HeBepHOe yTBepXaeHue

0 (a) YTobbl 0becneunTb TOUHYIO JO3UPOBKY TOMMMBA NPU €ro BNpPbICKMBAHUKN, HEOOXOAUMO YNpaBnATb
OaBrneHuem Tonnmea B TONJIMBHOM KOJJEKTOpPE.

O (b) TonnmBHbIE POPCYHKN UMEIOT SMNEKTPUYECKMIA NPUBOA.

O (c) OaBneHne Tonnmea B cMCTEME 3aBUCUT OT 06beMa TOMSIMBHOMO KOSfeKTopa.
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NMABA 4
CUCTEMA 3AXUIAHUA

1. MpuHUMN AeNCcTBUA CUCTEMbI 3aXKUTraHUNA
(1) CucTtema 3axuraHusa c pacnpegenurenem

3amok saxuraHua (1IG1)

Cuctema
pacnpefeneHHoro  op_y
BI'I[E)I:ICKVIBaHVIFI :
MPD ¥ 2B-W
» €20 Cucrema
o9B-¥ acrnpegeneHus
o 2B-W NeKTPUYECKON SHEPTUK
28-w
2 Al 1
Cuctema *KaTyLka KonaeH--T - 3
Egﬁﬂgﬁo,qe- i 3a>|T<YAraHV|H caTc'Jqp prad = (KoHgeHcatop
fenor | g IE 2:1) 655 2 LIJ:
%KI/IBEIHVIFI
(MPI) 1
y B
-Y
Cunctema 17 1
pacnpege- v é' @-ad
neHHoro
- 17 OG- BuiBOA AnAa
fMbaHms [0 858-R B-Y v NoAKMYEHNS
MPI ABTOHOMHOrO
(MP1) 3 K nsMeputenam Toka U HanpaxeHua E-8B) )3 TaxoMeTpa
@-89 58 CuUnoBoi
_‘_Pacnpe.ﬂ.enmenb F@L TpaHaucTop
<4 |r ) . 1. 258
< >
gaTLIVIK T
darumk —¢ | M
NonoxeHUs i
KoneH4aToro
Bana v l
Pacnpe- T4 Y2 1
e QOO | =9l =l !
N 1698 . 68 ©-75) J,IO C23 =
CBeuu 3axuraHua 58
OneKTPOHHbIIH
B Bnok yrnpaeneHns
ABurarenem
5B 5B

Puc. TT4-1

ONEeKTPOHHbIN BroK yrnpaeneHus aBuratenem WUCMoMb3yeT CUrHamnbl AaTyvka MOSIOXKEHUs KOMNeH4YaToro
Bana u gatuvka BMT ansa onpeneneHus MmomeHTa, Heo6xoAMMOro Ans 06pa3oBaHus SNEeKTPUYECKON UCKPbI.

CurHansl OT OpyrMx [OaTyukoB, MOCTYNalolMe Ha 3MeKTPOHHbIA 6ok ynpaBneHus aBurarternem,
OTCMEeXVBaloT NapameTpbl BO3ayxa, MOMajalollero BO BMYCKHOM KOMMEKTOp, a Takke BO3aeicTBue
BOOWTENS Ha opraHbl ynpaeneHusi. briok ynpaeneHus gsuratenem obecneymBaeT TOUHYIO NOACTPOVKY yrra
onepexeHnst 3akuraHusl, ¢ Lienbto NonydeHust Hambornee adpeKTUBHOIO CropaHns TONnuea.

Mpy ynpaBneHun 3axuraHuem, SNEKTPOHHbIA OGNOK yhpaBneHus ABuraTenem BKIH4YaeT CUITOBOM
TPaH3UCTOp U 3TO obecrneyvBaeT NPOTEKaHWE SMEKTPUYECKOro TOKa MO MEPBUMYHOM OBMOTKE KaTyLLKu
3a)KMraHus — B 9TO BPEMST BOKPYT KaTyLUKN (DOPMUPYETCS SMEKTPOMarHMTHOE rnorne.

B 3apaHee BblMMCNEHHBLI MOMEHT BPEMEHWN 3NEKTPOHHBLIN BNOK ynpaBneHus ABuratenem npepbisaeT
ANEKTPUYECKUA TOK, MNPOXOAALMA Yepe3 nepBuUYHYyl0 OOMOTKY KaTywku 3axuraHus. [lo 3akoHam
TpaHcpopmauum 3SHeprMm BO BTOPUYHOW OBMOTKE KaTyLKM MNOYTUM MrHOBEHHO BO3HUKaeT BbICOKOE

HanpsbkeHue 25 — 30 TbiC. BOMbT, KOTOPOE Yepe3 MexaHWYeckuin pacnpedenutenls nodaetca K
COOTBETCTBYIOLLEN CBEYEe 3axuraHusi, raoe npobusaeT BO3OYLUHbIA MPOMEXYTOK CBEYM 3aXKUraHus B BuAE
UCKPbI.

3HayeHVe HanpshkeHUs BO BTOPUYHON OBMOTKE 3aBWUCUT OT BESIMYMHBLI TOKa MpepbiBaHNUsS B NEPBUYHOMN
0OMOTKe, CKOPOCTM €ro yObiBaHWsl, XapakTepucTUK MarHUTOMpOBOAA KaTyLKU W KONMYeCcTBa BUTKOB BO
BTOPUYHOWN OOMOTKE.
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CUCTEMA 3AXUTAHUA

(2) Cucrema 3axuraHua 6e3 pacnpegenurtens
Mpumep: CucteMa 3axuraHnsa HA3KOro HanpsXXeHns ¢ ABYMS KaTylukamu 3axuranus gsuratens DOHC

Bamok saxuraHua (1G1)

F>2L-B
2 C7a
J/B
i
(F>2L-B Cncrema
yhpasneHus
nBuratenem
1 {M2L-B KaTyLuka (M 2L-B KaTyLuka
3 1 3aKuraHua 1 3aXUraHus
1n4d 2n3
. UWUNUHAPOB LMIMHAPOB
e | |2 [ | e
KOH,CI,e_HCaTOp
@-08
13 Y2 Y3 2
1.25B
(FYB-L 1.25B
T (FYN-G ‘ @
OneKkTpoHHbIN Briok X 10 La3 2/ N N N
ynpaeneHua = = = =
aBuratenem "
Fé% CBeuu 3axunraHua
Tr2 5B
Tr1 . . e 9
v v i
Puc. TT4-2

Cuctema 3axuraHus 6e3 pacnpegenutenst mcnonb3dyeT Nubo age, NMBO TPU KaTyLIKN 3aXUraHus, B
3aBMCUMOCTM OT Yucra UunuHOpoB Asuratend. Kaxagas kaTylika 3aXuraHus ynpasnsieTcs CBOMM CUIIOBbIM
TPaH3MCTOPOM (TaKKe 3aKIHYEHHBIN B OOUH B0K).

Co CTOPOHblI BXO4a 3Ta cucrtema pa60TaeT no TOMY Xe npuHumny, 410 U CUCTEMa 3aXuUraHumd C
pacnpegenuntenem, HoO Kpome 3Toro ansA HpaBMJ’IbHOVI paGOTbI cucTemMbl HEOOXOAMM BXOOHOW CUrHam gaTyvka
NoNoOXEeHUA pacnpenesimTernibHoro Bana, SﬂeKTpOHHbIVI 6nok ynpasrieHnA Mncnonb3dyeTt 3TOT CUurHan and
onpepeneHuna B KaXKablh MOMEHT MocsiefoBaTeflbHOCTH Cpa6aTbIBaHMFI KaTyLlleK 3aXnUraHu4.

BTopuuHass o6MOTKa KaTylikM 3axuraHusi ¢ 06OUX BbLIBOLOB COEAMHSIETCS CO CBeYaMy 3akuraHus
MPOBOAOM BbICOKOIO HanpsikeHusi. CBeun 3axkuraHusa Bcerga cpabaTbiBatoT napamu. B pesynbTaTe, 3TOT TUN
CUCTeMbl 3aKMraHusl MPOU3BOAUT ABE MCKPbl Ha KaXkabli LMK UckpoobpasoBaHus. OgHa nckpa (T.H. cunoBasi
MCKpa) BO3HMKAET B UMNUHOPE, KOTOPbIM HAaXOAUTCA Ha TakTe cxXaTus M UCMomnb3yeTcs AN nomkura
TOMNMBHO-BO3AYLLUHOW CMECH, B 3TO Bpemsl Apyras UCKpa BO3HMKaeT B UWUMUHAPE, KOTOPbIA HaxoauTca Ha
TakTe Bbinycka. MIHTEHCUBHOCTb 0BOMX UCKPOBLIX Pa3psaoB 3aBWCUT OT NMapaMeTpoB rasa, KoTopblii B 9TOT
MOMEHT BPEMEHN HAXOOQUTCA MEXAY 3MNEeKTpoAamMy CBEeYM 3akuraHus. B KOHCTPYKTMBHOM OTHOLLEHUM Takasi
cucTema 3axuraHusi Hambonee npocTa.

Korga cunoBow TpaH3ncTop «A» BKITHOYAETCs MO CUrHany ariekTpoHHOro 6roka ynpasneHus gsuraTenem,
TOK MpOTEKaeT 4yepe3 MEepBUMYHYD OOMOTKY KaTyllku 3axuraHus «Ax». Korga ke CUMITOBOM TPaH3UCTOp «A»
3aCTaBMsAOT BbIKITIOYUTLCH, NEPBUYHBIA TOK B KaTyLUKE 3aXuraHus obpbiBaeTcsd, U BO BTOPUYHONW OOMOTKE
KaTyLWKMN 3aXuraHums «A» WHOYUMPYETCA BbICOKOE HanpsbhKeHue, MOocTynawlee K CBeYaM 3aXuraHus
umnmHgpos Ne 1 n Ne 4, roge u npomncxoguT uckpoobpasoBaHue.

HekoTopble aBTOMOGMNM 0BGOPYAYHOTCS OATYMKOM HEUCMPaBHOCTU CUCTEMbl 3aXUraHusl. OTOT AaTyuk
CreawvT 3a HanpsKeHWeMm B NePBUYHON OGMOTKE KaTyLLKM 3a>KUraHUsl U NMOCbINIaeT CBOWM CUrHamM B 3MIEKTPOHHBLIN
6ok ynpaeneHus gpuratenem. OneKTPOoHHbIN GNOK ynpaBneHus OBuratenemM MUCronb3yeT 3TOT curHan ans
onpeaeneHns BO3MOXHbIX MPOMYCKOB 3aXuraHna. ATOT CUrHan Takke HanpasnseTcs Ha GOPTOBOM TaxoMeTp
ONA onpefeneHns Tekylleil 4acToTbl BpalleHNs KoreH4YaToro Bana asurartens.
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(3) YnpaBneHue pacnpegeneHmemMm NUCKpoodbpasoBaHUA NO LUnuHApam

BelEXH;m BEFXHQH BGLEXHHH
MepTBag MepTBayg MepTBag
Todka (BMT)  Touka (BMT) Touka (BMT)

75°

185°

HaTurk nonoxeHua | |
pacnpefennuTenbHOro Bana
75°go BMT 5°A0 BMT 75° 5 75° 5° 75° 5°

,D,aTHI/IK NONOXEeHWNA
KoneH4YaToro sana

TOK K KaTyLUKe 3aXuraHma —/.l /.l
nepeoro (Ne 1) n ueTsepTOro :

(Ne 4) yunuHapoB

ToK K KaTyLUKe 3aXuraHva /_I /-l
BTOpOro (Ne 2) n TpeTbero !

(Ne 3) yynuHgpos

Puc. TT4-3
(a) MpuHUMN pencTBUA

3axuraHve B UUNMHApPaX (Hanpumep, B NMEPBOM UM YETBEPTOM LMMMHAPAaX) NMPOUCXOAMT Ha OCHOBaHWUM
CUrHarma o HaxoXOEeHUW MOPLUHA COOTBETCTBYHOLLEro uunuHapa B BMT, MOMEHT 3axuraHns onpenenseTcsa Ha
OCHOBaHUWM cuUrHamna OaTtyvka MONOXEHUs KOreH4YyaToro Bara, a Takke curHana paspbiBa NepBUYHON Lienu
KaTyLLKW 3a)XKMraHusi, NocbINaeMoro Ha CUIOBOW TPaH3UCTop.

Mpn HanMMuMyM BBLICOKOTO YPOBHS CUrHama gaTyvka MOoSioXeHus pacnpedenuTensHoro Bamna (3a 75° go
BMT), coBMeCTHO C BbLICOKMM YPOBHEM CUrHana oOT [faTyuka KoreHdyaToro Bana 6nok ynpasneHus
onpegernsieT, YTo 3TO NOPLUEHb NEPBOro LMMAMHAPA (UK NOPLUEHb YETBEPTOro LMNMHAPA) HaXOAMTCA Ha TakTe
cxatud; Bnok ynpaBneHus asuratenem nocblniaeT CUrHan BbICOKOrO YPOBHS Ha 6a3y cMIoBOro TpaHaucTopa
«A» 1 3actaBnset ero BkmoumTbcs (ON), cpa3y mocrne 3Toro B NepBMYHOW OOMOTKE KaTyLUKM HauyMHaeTcs
HapacTaHue Toka. 3aTeM, paccyMTaB Ha OCHOBAHMWM CUIHaNoOB AaT4YMKOB MOMEHT UCKpoobGpasoBaHus, 6ok
ynpaBreHnsi CHUMaeT CurHan BbICOKOrO ypoBHS C 6asbl TpaH3ucTtopa «Ay», TeM cambliM 3akpblBaeT ero. 3710
BrneyeT 3a cobol pes3Kkoe MpepbiBaHWE TOKa B MEPBUYHON OOMOTKE KaTYLUKM 3aXWraHus W, Kak CreacTBue,
OpoCOK HanpshkeHus B NepBUYHOM OOMOTKE, KOTOpOE MO 3akoHaMm TpaHcopmauuyM SHEprum Bbi3blBaeT
HapacTaHWe HanpsPKeHUst BO BTOPUYHOM obmoTke Ao 25-30 kB. Pa3psig 3Toro HanpsiKeHus Yepes Bo3gyLUuHble
NMPOMEXYTKN CBEYEN 3aXWraHwsi NepBoOro M 4YeTBEpPTOro UMnuHApa obpasyeT UCKPY M MogKuraeT CMechb (B
nepBoOM LMnnHApeE).

MckpoobpasoBaHne BO BTOPOM W YETBEPTOM LIMMUHAPE NPOUCXOAUT aHanormyHeiM obpasom, HO 6rok
ynpaeneHua asuratenem onpenendeT TakT CcXXaTtua BO BTOPOM (I/IJ'IVI B TpeTbeM) umnnmHgpe no KOM6I/IHaLI,VII/I
CurHamna BbICOKOro YypoBHA C OaTyuKka MOoNOoXeHUA KoreHBala WM CurHana HU3KOro ypoBHA C AdaTyuka
pacnpegsana n Ha OCHOBaHUW 3TOro BblibupaeT ansa cpabaTbiBaHWsA TpaH3UCTOp «By.

Takum o6pasom, cunoBble TpaH3ucTopbl «A» M «B», akTuBMpysicb Mo odepeau, obGecneynBaloT
pacnpeneneHune NckpoobpasoBaHUsa Mo LUNMHApam.

HaTtunkn, npnHnMMarwLwine y4actme B pacnpeneneHmn VICKpOO6pa3OBaHI/IF| no unnunHapam:

[aTtunk nonoxeHus pacnpegenntenbHoro Bana (BMT nepBoro n 4eTBepToro LI,VIJ'II/IHﬂ,pOB) N gatyuk
NOJ10XXEeHUA KoneH4aToro Bana.

(b) Puc. TT4-3 nokasbiBaeT B3aMMOCBSI3b MeXIy CUrHarnom gatyunka nosiokeHus pacnpenenuTensHoro Bana
(oH BbINOMHSIET ponb onpegenutens BMT), curHanom gatdmka nosioXXeHNsa KorieH4YaToro sana u TOKoM
NepBMYHON OOMOTKM KaTyLLKN 3aXKUraHus.

Bpemsi nmogknioyeHuss nepBMYHON OBOMOTKM KaTyLUKW 3aXKWraHus YCTaHaBnMBaeTCA TakuMm, 4TOObI
NepBUYHbIA TOK K MOMEHTY paspbiBa 06MOTKM coCTaBnsn npumepHo 6A. BknoyeHne cunoBoro TpaHsmcTopa
(Ha4ano npoTekaHWs ToKa) NPaKTUYeCKU HauMHaeTCH, Korga AaT4mK NorioXeHUs KoreH4yaToro Bana otmevaet
yron 75 0 no BMT unun 185 0 no BMT.
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(c) Uckpoobpa3oBaHMe u HoOMep LUNUHApa

B ueTblpexuunMHapoBoM Asuraterne, UckpoobpasoBaHMe MPOUCXOAUT OOHOBPEMEHHO Ha [OBYX CBevax
3aKMraHusl, a UMEHHO:

Ha cBeyvax 3axuranmnst Ne1 n Ne4 umnungpos.
Ha ceeuvax 3axuranunst Ne2 n Ne3 umnmHgpos.

3axuraHve 3axuraHve
TakT nopLUHaA
Neq CxZaTVIe\] Cropanwve Bhinyck \,‘ Bnyck Cxatue
Ne3 Bnyck CxaTune CropaHure Boinyck \J Bnyck
Ne4 \:‘ Bnyck Cxatne \1 CropaHue Boinyck
Ne2 CropaHue Beinyck \1 Briyck CxaTtne HbropaHme
Puc. TT4-4

(4) YnpaBneHue yrrnom onepexeHusi 3axxmraHus

YCTaHOBNEHO, 4TO PEeXnm pa60TbI asuratend, npun KOTopoM MaKcumMmarnbHOE BblaerneHune TENNoBown
3Heprmn npu cropaHumn BO3,EI,yIJJHO—TOI'IJ'II/IBHOIZ cMecun B uunnuHgpe asuratenda npouncxogut npu OOCTUXKEHUn
MaKCuMaribHOro pgaBJieHnsa Ha TakKTe CropaHuA-pacllumnpeHna npuMepHo 4epes 100 nocne BMT, sBnsetcsa
Hanbonee BbIrogHbIM C TOYKM 3pPeHNA OOCTUXKEHNA MaKCMMyMa TENNoBOro Krn asuratens.

npOﬂ,OJ'I)KMTeJ'IbHOCTb nepunoaa TennoBbigenieHna oOCTaeTCAa MNpaKTU4ecKu HEN3MEHHOM npu nodom
CKOPOCTHOM pexXume asurartend. AbcontoTHoe BpeMA OT Hayala 3aXXuraHuna OO Hadalla TensioBbloesieHUd,
Takke 0Oonee wunM MeHee HEU3MEHHO. HOSTOMy M3MEHEeHne 4ucna O60pOTOB asurartens Tpe6yeT
COOTBETCTBYHWOLLEro ynpaslieHNA YIIIOM OMepexeHna 3aXuraHus. YBennyexve CKOpOCTN BpalleHuA
KONeH4aToro Bana asuraTens Breyet 3a cobom yBeITIM4YeHune yrna onepexeHuna 3axXnraHnA.

CKOpOCTb CropaHusi TOMSIMBHO-BO3AYLUHOM CMecu 3aBUCUT OT ycroBuit paboTel Asuratens. Ecnu
CKOPOCTb CropaHusi CHWXKaeTcsl (Hanpumep, nNpyu Marnol Harpyske), HeOGXOAMMO YBENUYUTD YroN ONepexeHust
3aXUraHusl, a Npu BbICOKOW CKOPOCTU CropaHusi, HaobopoT, HEOBGXOAMMO YMEHbLUMTL Yron OnepexeHust
3axuraHusl. B peanbHoM gpuratene, Ha BENMUYMHY OMNTUMASbHOIO YINa ONEpPeXeHUst 3aXuraHusl okasbiBaeT
BMUSIHME TaKxKe TemnepaTtypa OoxnaXkdatlollel XuAKOCTU B ABuratene, Temnepartypa BO3[yxa BO BMYyCKHOM
KONMeKTope, COCTaB TONMMBHO-BO3AYLLIHOW CMECU 1 Apyrne akTopbl.

(a) OnpepeneHue BpeMeHu paboyero uukna

BMT
- . B.MT . EMT . Bpemsa pabouero uukna (T) onpepenseTtcs Ha
75° 5 75° 5 75" 5 75

OCHOBaHUM MepefHero (poHTa curHana pJaTtyuka
" MONOXEHNS1 KONEHYATOro Bana, COOTBETCTBYHOLLEIO

NONOXEHWIo NopLUHS 3a 75° go BMT.

T T T
Puc. TT4-5
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(b) YnpaBneHue Hayanom Bo30yXAeHUA B KaTyLLKe 3aXUraHus

Hayano Bo3byxaeHus B KaTyLLUKe 3aXXWraHus onpefensietcss Ha OCHOBaHWM nepegHero ppoHTa curHana
JaTyMka 4acToThbl BpalLeHWsl KOfeH4YaToro Bana gsuraTensi, KOTopbln cooTBeTcTByeT 75° oo BMT (mpu HM3KMX
YyacToTax BpalleHus KoneH4aToro Bana) unu curHana npv 185° (3agHun poHT npepigyiero nMmnynsca) o
BMT (npwu BbICOKMX 4acCTOTax BpaLLEHMsI KONIEHYATOro Bana ABuraTens) u curHana, nogaBaemMoro Ha CUoBON
TPaH3UCTOP (MMMYNbC 3aXUraHus).

(c) OnpeneneHue yrna onepexeHusl 3aXkuraHus

Bpewms (t), HeobGxooumoe Ans NpoBopayYnBaHUs
KoneHyaToro Bana Ha 1°, onpegensetcs U3

T (yron noBopoTa koneH4yaToro

Bafa, pasHbI 180°) BpemeHm uukna (T).
Cwrnan t=T/180
Jatdvka 75°4o 5°go o g
nosopota BMT ~ BMT Mocne Toro, kak 6bINO HangeHo 3HadveHue ‘1,
KoneH4a- MOMEHT 3axuraHus onpeaenseTtcss Ha OCHOBaHWUK
Tofo Bana I l ‘ l ‘ ' ymma 75° po BMT u curHana pasmbikaHUA

nepBUYHOM 0BMOTKM KaTyLLKK 3axuraHus,
NocCbIfiaemMoro Ha CUNOBOW TPaH3NCTOP.

Mmnynec . T L _
3aKraHns | ] T1=tx(75-6)

0: yron onepexxeHns 3aXWUraHns, paccunTaHHbIN
3NEKTPOHHLIM BIIOKOM ynpaBneHus asuratenem

\
Hauano oTcueTa BpemMeHn

Puc. TT4-6 OnNeKTPOHHLI GnOK yNpaBneHus ABuraTenem
KOHTPONMPYET MOMEHT 3aXuraHusi, ucnomnb3dys 6asy
OaHHbIX MO ONTUMarbHbIM YIflaM  OMepexeHus
3aXUraHna Onsi  pasfinyHbIX PeXMMoB paboThbl
asuratens, (6asoBbI Yyron onepexeHns 3axunraHns
cocTaBrnisieT 5° Jo BMT) 7] npueoauT
KOPPEKTUPOBAHUE yrna OMNepexeHust 3axuraHus B
CTOPOHY €ro YMEHbLUEHUS WIM YyBENUYEHUs Mpu
NMOCTOSSHHO  MEHSIIOLLMXCS pexumax  paboTbl
asuratens.

(d) YnpaBneHue yrnom onepexeHus 3aXkuraHus

SﬂeKTPOHHbIVI onok ynpaserieHna asurartenemMm nMmeet 683y OaHHbIX NO onTuMalribHbIM 3Ha4Y€HUAM YyrinoB
onepexeHna 3axuraHnda aOnda pasfinyHbiX pacxXxodoB BO3Ayxa 4epel3 ABurarteslb u ero CKOpOCTHOVI pexumv B
pacyeTe Ha oauH pa60k4|/u7| UMK B UnnmHgpe asuratend. B 3aBMCUMOCTU OT BXOAHbIX CUrHaNoB pPa3finyHbIX
OaTynkoB, MNpPoOUCXoauUT MOCTOAHHOE obHoBneHne 6asbl [aHHbIX SJIEKTPOHHOro 6roka ynpaslneHua
asuratenem no onTtMaribHbIM 3Ha4YeHUA YrioB onepeXeHua 3aXnuraHua.

Mpw 3anycke gBuraTens UM Npy YCTAHOBKE Yriia ONepeXXeHnNs 3aXuraHusi, yripaBneHne um npovcxoamT
HauMHas ¢ 6a30BOro yrna onepexeHns 3axuraHms.
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(i) Briok-cxema ynpaBneHusi yrioM OnepexeHus: 3axuraHus

Mpu 3anycke ABurartens

5° no

BasoBblil yron onepexeHus
3amurgrm_ls_|, KOTOpbIN cocTaBnseT

Bo Bpemsi HopmanbHoMN
paboTbl ABurarens

hdarumk [Jatunk Temnepatyphl
bapomeTpuueckoro oxnaxgarojen
AaBneHns XWAKOCTW B ABUraTene

}

}

(ii)

A/N - KOnn4ecTso
VIMMYTBCOB Ha
BbOAe AaTynka
pacxoda Bosgyxa

3a OAQMH LWKN B
LuruHape
ABuratens 5
MponopLMOHaNEHEIA
paspexeHuo
(aBcontoTHOMY
[aBrneHuIo) Bo
BIyCKHOM
KosnekTope

e Cunosoi
5 OnTUMaIbHBIA YTon onepexeHns Ggwﬁgﬁ‘@cﬁgmy TpaH3ucrop

BasoBbIi yron 3aXuraHna us daskl JaHHbIX, LaBreHuio KomneHcaums K nepBuyHom
onepexeHns KOTOPbIM COOTBETCTBYET (no oKoHYaHUM no TeMneparype oGMoTKe
3aXUraHns, CKOPOCTHOMY PEXUMY ABUrATENs, L fnoliecca - oxnaxaatoL,en KaTyLKN
KOTOPbIiA MPW COOTBETCTBYIOLLIAX 3HA4EHMSIX| KOMrieHcaLu KIIKOCTH B IARUraHus
COCTaBIIsSAeT otHoLueHna A/N (cm. pasgen MPI no A/N. sHaueHue aBlraTene
5° no BMT YrpaBneHe ka4ecTBOM Basbl AaHHbIX

BrPbICKMBAEMOrO TOMNMBa) CauTbiBaeTos)

Puc. TT4-7

Mpn HopmanbHOW paboTe gBuratens

BasoBhIi

yron
Z onepexenus

3axuraHnA

YacToTa BpalleHUa KoneH4aToro

Bana gsuratens (MuH)

Puc. TT4-8

(e) YnpaBneHue 3anyckom aBuraTens

3apaHee ycTaHoBfneHHas 6asa AaHHbIX ONng
Ka)Xgoro CKOPOCTHOTO pexuma gsuratenss u
oTHoweHne (A/N) cunTaetca 6as3oBbIM YrriOM
onepexeHns 3aXuraHus.

HaTtumkn, obecneumBawowme 6a30BbIA  yron
OnepexXeHnst 3aXnraHus:

" 0aT4yMK pacxoda Bo3ayxa
" JaT4YUK NONOXXEeHUA KoJfieH4YaToro sana apuratend

Mpn nNpokpyunMBaHuM p[Buratens CTapTepoM, 3axuraHme CUHXPOHU3MPYETCA C CUrHanoMm Aartyuka
MOMOXEHNs1 KOJNIEHYaTOro Barna, YTo COOTBETCTBYET 6A30BOMY Yyriy onepexeHus 3axuradms 5° o BMT.
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CUCTEMA 3AXUTAHUA

(5) YnpaBneHue BpemeHeM BO30OyXAeHUS B NepBMYHON OOMOTKE KaTyLUKKU

3aXxXuraHumsa

(a) Tok B nepBMYHOM OOMOTKE KaTyLUKN
3aXuraHusa

()
=
'_
o
= o ___
Or ¢
o3 . 1:Mnk Toka
SE T2 ! v :BopToBoe
T3 ) HanpsaxeHne
3T ' V  R:ConpoTuBneHue
o® i ]—Tz
[ '
C &
w !
Lgo B
Bpems
Hauarno P
BO36yXAeHNA
Puc. TT4-9

Mocne Havana OTKPbITUSA CMINOBOTO
TpaH3uCTOpa, TOK B MEepBUYHON OBMOTKE KaTyLIKU
3a)KMraHus BO3pacTaeT Mo 3aKOoHy, NnokasaHHOMY Ha
puUcyHke. HanpshxeHue, BO3HUKalOLLLEE BO BTOPUYHOW
0OMOTKE KaTyLUKU 3a)XuraHus, npv paspbiBe Lenu
NepBUYHOM OBMOTKM 3aBUCMT OT BENUYMHLI TOKa B
Hell 1 OT CKOPOCTM, C KOTOPO OBpbIBaeTcs TOK B
NepBUYHOM 0BMOTKE KaTyLIKUN 3aXKuraHusl.

Bo BTOpM4YHOI 06MOTKE OOIMKHO ObITb MONYy4YEeHO
HanpsbkeHne nopsigka 30 kB, anekTpoHHbIM ©Grok
yrnpaBrieHust npuraTenem ynpaensieT BpeMeHeM
BO30YXaeHNs (nogxntoyeHus CWMNoBOro
TpaH3ucTopa) M MOMEHTOM BPEMEHU pas3pbiBa
NepBMYHOM Llenu, ucnonb3ys WHpopMaumio o
COCTOSIHUM (HaMNpsKEHMN) akkyMynsiTopHon 6aTtapeu
M CKOPOCTHOM  pexume  Asuratens, 4ToObl
obecneuntb Tpebyembili YpOBEHb HaMpshKeHUs BO
BTOPUYHOWN OOMOTKE K MOMEHTY 3aXuUraHus.

(b) Bnok-cxema ynpaBrneH1UA BpeMeHeM BO30yXAeHUA B NepBUYHON OOMOTKE KaTyLUKK

3aXuraHus

Mpw paboTe aBuratensa n BO BpEMSA pexumMa 3anycka UCMOoNb3ylTCA pasfuyHble crocobbl ynpaBneHus
BpemMeHeM BO30YXAeHWs ToKa B KaTyLuKe 3axuraHud. (cm. puc. TT4-10)

Mpy npokpyyMBaHMM ABUraTens cTapTepoMm, TOK NopaeTcs

Ha

Mpu 3anycke agBuratens /

CHUHXpOHU3aUNA
C CUTHanoMm

KaTyLIKy 3aXuraHmss CUHXPOHHO CurHany aartyuka
NOJIOXKEHNA KONeH4aToro Bara, CoOOTBETCTBYyLero 75° ao
BMT. Ecnun xe gBuratenb He NpOKpy4MBaeTCs cTapTepom,
HO 3axuraHue BkryYeHo (ON),
3aXuUraHus He NOaeTcs.

TO TOK Ha KaTyLlky

AaTYNKa NoNnoxeHus
KOneH4aToro Bana

Bo Bpems HopmanbHoit
paboTbl ABUraTens

Pa3pbiBaHue uenu

Cunoson
TpaH3ncTOp
Tok B nepBuYHOM
a 0OMOTKe KaTyLIKN
3aXUraHua

3HaueHue u3 6asbl AaHHbIX,
COOTBETCTBYHOLLEE
HanpsikeHnio
aKKyMynsAToOpHoM GaTapen

Koa NUUeHT
paSH(ItI,I:ﬁ)KaHMﬂ 75%

Bpemsa nogaun Toka (Mc)
m
T

]

14 y
HanpsxeHwe akkyMynaTopHoii 6atapeu

f

KoadhdbuneHT pasmblkaHma
npw_paspbiBe Lienu cocTaenseT
He Bonee 75%

Puc. TT4-10
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(6) YnpaBneHue getoHauunen

Cucrtema ynpasrneHua JeToHaumen onpependetr ee npu noasneHWn B ABUraTesie Ha BbICOKMX
Harpyskax (BeJ'IMKO 3Ha4YeHne OTHOLWEeHUA A/N) n ycCTtaHaBIMBaeT onTMMarbHbIN yron onepexeHusa
3aXuraHna ana npeanortepalleHna geToHaumm mn 3allnTbl ABuratens.

(a) Bnok-cxema cuctembl ynpaBneHusi AeToHauuen

AnropuTt™m ynpasrieHus AeToHauunen:

ONeKTPOHHbIM BNoK ynpaBneHus geuraTenemM NCNonb3yeT CUrHan gartynka getoHauun ans onpegenexHus
YPOBHS oeToHaumn B npegernax ot 75° no BMT go HEKOTOpOro yrra noBopoTa KofieH4YaToro Basna (MosioxeHus
KOMeH4aToro Bana); B COOTBETCTBMU C NONYYEHHOW MHAOPMaLMen, MPONCXOQUT CMELLIEHUE yrna onepexeHus
3a)KUraHus B CTOPOHY €ro 3anasfblBaHus.

3HauveHue yrna
onepexeHns

oxnaxjawlulen

Jatuuk Temnepatypel
XWAKOCTW B ABUraTene

3aKMraHmsa n3 KomneHcauus
Gasbl AaHHbIX GapomeTpriecKoro
AaBrneHus

CHWXeHUe AeToHaUun

Tok B nepBUYHON
OOMOTKE KaTyLIKK
3aXuraHms

OnpeaeneHa Sgﬁﬁl‘}ﬁ,‘,‘f.“"e OnpeaeneHne
Hatunk aeToHaumm | puopavms, Onpeaenexne yMeHbLweHnst ONTUManbLHOro

COOTBETCTBYlOWasA MHTEHCUMBHOCTU |—~ yrpa — yrma

Havany aeToHaum AeToHauuu onepexeHus onepexeHus

3KMFaHNA 3aXuraHus
OnpegeneHue
HeucnpaBHOCTU
Puc. TT4-11

(b) CHUXXEeHMe AeTOHALUUKN YMEeHbLUEHUEM yrna
onepexeHUs 3aXuraHus

CurHan gaTyrka NoroXeHWa KoMeHYaToro sana

(L 0nnnimnimi

75 5°

1t

CHXeHWe geToHaLun yMeHBLUEHWEM
yrma onepexeHWA 3axnraHuAa

3

CwurHan gatyumka

’/ LeToHaLMu

Bpemsa (Mmc)

Yron MoBOPOTA KONeH4YaToro Bana

Puc. TT4-12

Pub. No. PTEEOO11T

Mpn Kaxgom curHane pgatynka MonoXeHust
KoneH4aToro Bana, CooTBeTcTBytowero 75° no BMT,
curHan patyuka AeToHauuMu nponyckaeTcsl yepes
YacToTHbIM  unbTp UM, NpM  HeobXoOaUMOCTH,
BblpabaTbiBAaeTCA CWUrHanm Ha yMeHblUeHue yrna
onepexeHnss 3axuraHus, KoTopbin gobaBnsieTcs K
yXXe MPUHATOMY paHee YpPOBHIO KOMMEHcauuwn yrna
onepexeHuns 3aXunraHus B CTOPOHY ero
yMeHblUeHns. Takum ob6pasoM, oblwmn ypoBeHb
KOMMEHCaUUN MO YMEHbLUEHUIO Yrria OnepexeHus
3aXxuraHua BospacTaeT (MakcumarbHO A0 15° no
yrny noBopoTa KoneH4yaToro Bana) o Tex nop, noka
OEeToHaLUuMsl HE NpeKpaTUTCA.

Korma petoHaumss  npekpawiaetcs,  yron
OMNEPEXEHNS 3aKUTaHWUA MELNEHHO (C UHTepBanamm
600 mc) Bo3BpalwlaeTcss B WCXOOHOE MONOXEHNUE.
Mpn paspbiBe UMM KOPOTKOM 3aMbIKaHUN MPOBOOKU
Aatyvka OEeTOHaUUWU, Yron OMNEepeXeHust 3aKuraHus
ymeHbluaeTcs (mpumepHo o 3° yrma nosopoTa
KoneHyaTtoro Bana go BMT) ansa npepotspalleHus
BO3HWKHOBEHUSI AEeTOHALUUN.

[aTtumku, yyacTBylowme B ynpaBneHun AeToHaumnen:
- AaT4uK geToHauuu,
- AaT4UK NOMOXEHUSA KONeHYaToro Bana.
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(7) Obwee ynpaBneHne aBuraTerieM n KOpookom nepemeHbl nepegay

ONeKTPOHHBIA .
6rioK ynpasreHns Mpwy noBbILEHUN Nepeaayn, 3NeKTPOHHLIN 6ok
AKMN JOpuraTens ynpasneHusa AKII nepegaet curHan Ha
/f&‘(/kﬁ{%‘a 3NEeKTPOHHbI 610K ynpaBneHns asuratenem o
( V1 HeobXxoaMMOCTM CHUXEHMS MOMeHTa. B oTBeT Ha
370 TpeboBaHWe, 3NEKTPOHHbLIN B6MOK ynpaBneHus
CBAsb

aopuratesnem yMmeHbLlaeT yros onepexeHna
(no HeoBxoauMoOCTH
CHWXEHNSA MOMEHTa) 3aXuraHuma n, Tem camMmblM, yMeHbLLIaeT MOMEHT,
pasBuBaembi apuratenemM. logobHoe
B3aUMOAENCTBUE MUHUMUINPYET BESTUYUHY
M3MEHEeHUA MOMEHTa Npu NepexkntYeHnn nepenad,
4YTO, B KOHEYHOM UTOre, obecnevnBaet ouwlyuieHune
\ NMMaBHOCTU NMPU NEpEeKnYeHnmn nepenay.

Puc. TT4-13

4-9 Pub. No. PTEEQ011T



CUCTEMA 3AXUTIAHUA

2. MpuHUMN OEencTBUA INTIEMEHTOB CUCTEMbI
(1) AaTymnK nornoxeHus1 KorieH4YaToro Bana

CuvrHan gatyvka nonoXKeHus KoneH4YaToro Bana ncnonb3yeTtcs Ans onpeaeneHns yrna onepexeHuns
3axuraHus. NpuHuun genctemsa aToro gatymka 6bin nogpobHo onucaH B MMaee 3 «Cuctema
TOMMMBOMNOAAYM Y.

(2) OaTunk nonoxeHus pacnpeaenuTenbHOro Bana

CuvrHan gatumka nonoXxeHvs pacnpegenutenbHOro Bana Ucnonb3dyeTcs Ans onpegeneHus yrna onepexeHns
3axuranus. NpuHuun genctemsa aToro gatymka 6bin nogpobHo onucaH B Naee 3 «Cuctema
TOMMMBOMNOAAYM Y.

(3) OaTumnk geToHauuu

(a) Korpa B 6eH3MHOBOM ABuratene npomcxoaut
OeToHauus, B pe3ynbTaTe NoBbILEHUs BUOpauun
NPOVCXOAWT yBeNuyeHne Bolgenexus tenna. Ecnu
3TO COCTOSIHME NPOLOITKAETCH B TEYEHNE
HEKOTOPOro BPEMEHW, CBEYM 3aXKUTaHWUS U NOPLLHK
neperpeBatoTcsl U 06ropatoT, YTO NPUBOAMT K
BbIXOAY M3 CTPOS ABuraTensi.

Mbe30anekTpUIEeCKUiA (b) [OeToHaums TECHO CBSA3aHa C YriioM ONepexeHns

SnemeHT 3axkuraHusl. PaHHuiA yron onepexeHns 3axuraHus
N YBENUYMBAET MWK AABIEHNS B MPOLIECCE CropaHus,

OnNeKTPOHHBLIN

6rIoK yripaBreHns BCINeACTBME 3TOr0, BEPOSITHOCTb BO3HUKHOBEHUS

Jatamk apurarternem AeToHauuu noBbllLAeTCs.
JeToHaLKn

BubpupyroLan
MemMBpaHa

(c) DetoHauua onpefensieTcs ¢ NOMOLLBIO AaTyKKa,
D—wW— rnokasaHHoro Ha puc. TT4-14.

Tl_ MSMepMTeﬂbeIM 3NIEMEeHTOM JaT4yunKa ABNAETCA
I'Ibe3OSJ'IeKTpVI'~IeCKI/Il7I nonynpoBoOHUK. HaTtunk
Kpenutca Ha 6noke unnmnHapoB asurartend. OH
reHepupyet curHarnbl, COOTBETCTBYHOLLNE BVI6paLI,I/I$-|M,

KOTOpble NepefatTcs Ha kopnyc 6roka LunMHAPoB.

i
I

Puc. TT4-14
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CUCTEMA 3AXUTAHUA

(4) CunoBou TpaH3ucTop

OT NnepBUYHON OOMOTKMK
KaTYLKKN 3auraHus

Konnekro
l / Y
7
\ >
/ A
ImutTep l Baza ONeKTPOHHbIN
= OnokK ynpaBneHus
CunoBoii IBUratenem
TpaH3ucTop
Sv
Puc. TT4-15

CunoBow TpaH3ucTop paboTaeT Kak OObIYHbIN TPaH3UCTOP, HO MMEET YCUIEHHYH KOHCTPYKUMIO, YTOObI
nponyckatb CpaBHUTEMNbHO BLICOKMIN TOK (Kak NpaBuro, 5 - 6A), KOTOpbIN, Mpoxoasa Yepes nNepBuYHy0 OGMOTKY
KaTyLLKWN 3aXuraHus, 3amblkaeTcs Ha "maccy".

CuvrnoBon TpaH3UCTOp 3aMblkaeT Ha "3emn" UK OTKNoYaeT OT "3eMnu" NepBUYHYI0 OOMOTKY KaTyLLKu
3aXkuraHumsa cnaboTOYHbIM CMrHaroMm, NoflyvyaeMblM OT 3MEeKTPOHHOro 6roka ynpasneHust asurarenem Ha 6asy
TpaH3uctopa. Korga k 6a3e TpaH3ucTOpa MPWMOXEHO HanpsikeHne 5 B, conpoTvMBrneHwe Komnnektop-
SMUTTEPHOro nepexofda TPaH3WCTOPa CTPEMMUTCHA K Hymio (TPaH3MCTOp OTNUpaeTcsl) M TOK MpoTekaeT no
nepBMYHOM OOMOTKE KaTyLUKM 3axuraHumst Ha "semnto”. Korga npekpawaeTtcs nogada Hanpsbkenus (5 B) Ha
a3y TpaH3WCcTOpa OT 3NEeKTPOHHOro 6noka ynpasneHus AsuraTenem, COMpOTUBIIEHME  KONMEKTop-
3MUTTEPHOrO Mepexoda TPaH3UCTopa CTPEeMUTCS K BeCKOHeYHOCTW (TpaH3UCTop 3anupaeTcs), U TOK yepes
NepBUYHYIO OBMOTKY KaTyLUKN 3aXXUraHus He NpoXoauT.

(a) XapakTepucTUKM ynpaBnsiowero curHana cCMoBoro TpaH3McTopa

HanpsxeHue (B)

Mpodunsb yknoHa
BONHbI HaMpPsAxXeHNA

Bpems

Puc. TT4-16

Ha pucyHke nokasaHo XapaKkTepHOoe HapacTaHue HanpshkeHue. OTO MpPouUCXoauT BCrnedcTBUE TOro, YTo
HanpshkeHMe Ha 6ase TpaH3ucTopa yBenuuMBaeTCs MO Mepe pocTa ToKa, NpoTeKalowero no nepBUYHON
0BMOTKE KaTyLLUKN 3aXKUraHus.

Ecnn cbopma ynpasndwuwlero curHana curnoBoro TpaH3uctopa BbimMdaanuTt no MHOMY, 3TO O3Ha4aeT, 4To
nepBnyHasa obmoTka KaTyLWKN 3a)XuraHma umMeet MEeXBUTKOBOE 3aMblkaHne unmn umMmeeT MnoBbllueHHOoe
conpoTtuBIieHne. B nio6om cny4vae, pesynbTupyrLwiee HanpaxeHune, redepupyemoe BO BTOpVI‘-IHOl7I obmoTke
KaTYLKN 3aXUraHu4, 6yp,eT HeOoCTaTO4YHbIM.
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CUCTEMA 3AXUTAHUA

(5) AaTynMk HeucnpaBHOCTUN CUCTEMbI 3aXKUraHUSA

Mogaya NUTaHWA (OT 3aMKa 3aXKUraHWs)

K kaTyLke saxuraHua (+)
HeTekTupytolee 4
COMpOTUBNEHWE @®
Ve S
K TaxomeTpy Komnapatop
Baszosoe
Hanpsa- ] Llens chopmmpoBaHua
KeHve [ MMNYNBCOB MNOCTOSIHHOTO
© —l neproga
K aneKkTpoHHOMY
Broky ynpaeneHus
Apuratenem

Hatunk HeNnCnpaBHOCTH
CUCTEMBbI 3aXXWraHWA

KaTyLika
raHua

]
]

3a 1 I 1 f
@ Curan NTIHEPge b b
3AKUMAHUA | tearviika Vo ] P
JaAnMaapos ro ; Lo
NDUHEPS Lo ,' ;oo
t ] | ! i
1 ] t 1
1

TOK B NEPBWYHOW 0OMOTKE
KaTyLLUKK 3aXMraHus

X
kN
|

©,El,aTqu< HeucnpasHOCTU
cucTeMbl saxuraHng (TACHO)

Puc. TT4-17

OTOT AaTuuk BbipabaTbiBaeT cUrHan B COOTBETCTBUM C U3MEHEHUSIMW HANPsKeHWs1 B MEPBUYHON 0OMOTKe
KaTyLWKN 3aXuUraHusl. OMNEKTPOHHbIA Gfiok  ynpaBneHuss ABUratesieM WCMonb3yeT JTOT CurHam Aans
onpederieHnsi MPOMYyCKOB 3aXWraHus. OTOT CUrHan Takke TMoAaeTcss Ha TaxoMeTp ANS  vHAMKauum

CKOPOCTHOrO pexuma gBuratens.
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CUCTEMA 3AXUTAHUA

3. NMpoBepkKka Nosny4YeHHbIX 3HAHUMU
(1) OTMeTbTE HEBEpPHOE yTBEpPXAEHME.

0 (a) BMT nopLuHsi nepBoro uMnuHapa onpeaensieTcs npy noMoLLy CUrHaNoB AaTYMKOB MOSIOXKEHNS
pacnpefenuTensHOro Bana v KoneH4yaTtoro Barna.

O (b) Yron onepexeHnd 3axnraHna onpeaendaeTtca npy noMoLimn CurHanoB aTt4ynkoB NOJ10XKeHUA
pacnpegennTenbHOro Bana 1 KoJieH4aToro Barna.

0 (c) B cucteme 3axuranmsa 6e3 pacnpegenuTensi, UCKpoobpaszoBaHMe NPOUCXOAUT OAHOBPEMEHHO B
umnmHgpax Ne 1 n Ne 4, a Takke ogHoBpeMeHHO B uunmHapax Ne 2 n Ne 3 (ans 4-xX unMHapoOBOro
asurartensi).

(2) OTmMeTbTE HEBEpPHOE yTBEpPXAEHME.

O (a) SﬂeKTPOHHbIVI onok ynpaslieHnAa apuratesieM KOHTPOJIMPYET MOMEHT 3aXUraHnd nytemMm ncnosnb3oBaHUA
3aNOXXEeHHON B Hero 6a3bl AaHHbIX U Bbl60pa I'IpVIeMJ'IeMOVI cTeneHun onepexeHuna nnn 3anas3gbiBaHnUA
yrna onepexeHuna 3axXnraHus.

0 (b) OnekTpoHHbI ONOK yNpaBneHunst ABuraTenieM KOHTPONMPYET nofady Toka Ha NepBUYHYH0 OOMOTKY
KaTyLUKM 3aXXuUraHus nytem NepeknioyeHns pexxmma paboTbl CUITOBOro TpaH3ncTopa (3anvpaHue —
oTnMpaHue).

0 (c) Bo Bpems 3anycka ABuratens, yron onepexeHns 3axuraHns N3MeHseTcs B 3aBUCUMOCTU OT
HanpsXXeHns akKymynaTopHon 6atapew.

(3) OTMeTbTE HEBEpHOE yTBEpPXAEHME.

0 (a) Mpu nosiBneHnn AeToHauun, SNEKTPOHHBIV GI10K ynpaBreHus ABuraTenemM yBenuyimMBaeT yros
onepeXeHNs 3axuraHus.

0 (b) OneKkTpoHHbI ONOK yNpaBneHns AsuraTeniemM oLeHMBAET YPOBEHb AeTOHALMKN, UCNONb3ys CUrHan
AaTynka getToHauunun.

0 (c) OaTtumk geToHaumm NCNonb3yeT Nbe303NeKTPUYEcknin ahpekT ans NnonyyYeHnst aNeKTpMYecKoro
CurHana npu BO3,IJ,eI7ICTBVII/I Ha OaT4yuK gaBrieHud.

(4) OTMeTbTE HEBepHOE yTBepXaeHue.

ONeKTPOHHbLIVM BNOK ynpaBneHusa asuraTenemM oueHMBaET Yron ONepexeHns 3axuraHus, npuHumas 6asy
OaHHbIX, 3anNOXeHHbIX B Hero, (06blMHO 6a30BbIM Yron OnepexeHus 3axuraHusa pasHbin 5° go BMT) u
BblOVMpaeT NpuemMnemMyto CTeneHb OnepexeHns Unu 3anasgbiBaHust yria onepexeHns 3aKunraHus.

0 (a) Onpegenenne noBopoTa koneH4aToro Bana 5° oo BMT npoucxoant npu ncnonb3oBaHUmM curHana
JaTynKa NonoXeHnst KoreH4aToro Bana.

0 (b) Yron onepexeHnst 3axunraHns obbIMHO KOHTPONUPYETCH B COOTBETCTBUM C CUrHANoM Aatymka
NONOXEHNA KoNeH4YaToro Bana, onpegensieMbiM 75° no BMT.

[ (c) Bo Bpems 3anycka ABuraterns, yron OnepexeHns 3axnraHnsa n3meHsieTcs B 3aBUCMMOCTH OT
HanpsXXeHns akkymynaTopHown 6aTtapew.
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NMABA S
CUCTEMA YNPABJIEHUA XOJIOCTbIM XOOOM OABUI'ATEJIA

1. O630p

(" Darunk pacxofa Bo3gyxa
JaTunk TemnepaTypbl Bo3dyxa BO
BMYCKHOM KOMneKTope
OrpaHuiuTenb Jatunk atMocdepHOro gaBrneHus
_?M'/'Iﬁlﬂae'ra"““"ecmro c HaTunk Temnepatypsl
\ Qeeﬁ?j%nomgoxnonoc;Toro OXna)K,D,aI’OLLleﬂ XNOKOCTU B
ofla ABUaTena asurarerne

LUaroBbIn <
J'IEKTPO.EI,BVIFaTEJ'Ib) [aTymk nonoxeHus ApocceribHOU

= 3aCTIOHKM
— [laTunK NOMOXEHNs! KONEHYaTOro
=] INEKTPOHHBIN Bana asuratens

— e L 1 A 1 Onok BobikntovaTtens koHAULMOHEpa
ynpasrnexna TepmoBbIKMOYaTENb KOHANULMOHEPa

ABurarenem

Eg’nﬁg{%;o”@ Ms Bosayxo- [laT4MK CKOPOCTI AaBTOMOBMNS
LBuraTens oHmeTUTeNA [laTunk-BbIKioYaTeNb AaBNEHNS

l! I_':‘ —] T ] paboyelt XMOKOCTU B PyreBoM

— yrnpaBneHum

Bobikntouatenb 6M10KMpoOBKM cTapTepa
BbiBoa FR reHepaTtopa

3amok 3axuraHus — |G

3amok 3axuraHms — ST

BbiBOO OnarHocTu4eckoro pasbema

\___J .

BUHT perynunpoBkm
000POTOB XOOCTOrO Xoga

Puc. TT5-1

Mpn wu3ameHeHun pexumoB paboyenm HarpyskM Ha Xonoctom xody ONoOK ynpaBneHus Asurarenem
oCyLLecTBMSeT ynpaBrneHne YacToTOM BpaLleHMs XOnocToro xoaa.

LlaroBbin anekTpoaBuraTenb, YCTAHOBMEHHbLIN B CUCTEME, MO3BOMSET B COOTBETCTBUM C 3asiOXEHHOW
NOTMKOW, YNpaBnaTb KONMYECTBOM BO3ayxa, Npoxoasiiero Yepes 6annaccHbli (06X04HOWM) KaHan cCUCTEMbI, TEM
cambIM, NOAAEPXKUBATL PEXNM XONOCTOro XoAa ABuraTens Ha onTUManbHOM YPOBHE.

[encrBntenbHasa 4acrtoTa BpalleHna XOJIOCTOro xoda Bcerga onpeaendaeTrca 3NeKTPOHHbIM Grokom
ynpaslrieHua apuraTtenem.

HpM Hann4nm pasHuubl Mexay HeobxoaMMOoW 1 OEeNCTBUTENBHON YacTOTOMN BpalleHnda KofieH4aToro Basjia Ha
XOonoctomMm Xxoay, BCTynaet B pa60Ty cucrtema 06paTHOl7I CBA3U, KOTOpasa npuBoaAUT B OencTBme LWaroBbli
aneKkTpoaBuratersb.

OTO M3MEHSET KONMNMYECTBO MPOXOASILLErO BO BMYCKHOW KONJEKTOP BO34yXa, BCNeACTBME YEro N KONMYeCTBO
TOMIMBHO-BO3AYLUHOM CMeCcKH M3MeHsieTcs. Takum obpas3om, Tekyllas 4acTtoTa BpalleHUs XOrioCcToro xoga
COBMeLLaeTcs ¢ 3aAaHHOMN.

I'Ipvl M3MEHEHNN Harpy3km BO BpeMA BKNMOYEHNA unn  BbIKNKOYEeHNA KOHOUUMOHepa, LlaroBbIf
aneKkTpoaBuraTeslb Takke oCyLecTBndaeT No3nUMoHHOE perynmposaHue O60p0TOB XOnocToro xona, I'IpVI6J'IVI)KaF|
MX K 3agaHHbIM (OI'ITMMaﬂbeIM) Ana AaHHOro pexunma.

I'IpM 3anycke ppuratend unm npu pe3koM CHUMXKEHUU 4HacCTOTbl BpalleHUA KOrieHYaToro Bala ABurartensa
TaKKe OCyLleCTBIIAEeTCA NO3ULMOHHbIN KOHTPO/J1b WWAaroBbiM 3neKTrpoaBUraTenem.
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CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

2. lMpuHUMN fencTBUA CUCTEMbI
(1) Anroputm ynpaBrneHus XoroCTbIM XO40M ABUraTens

Aatunk [atunk nonoxeHus Jatunk PasnunyHble TvMbI
NoNoXeHnst [POCCENbHO 3aCMNOHKMN TemnepaTypbl parTunkos/
KoneH4aToro Bana UnNK AaTymnk- oxnaxaaroLLen BbIKNtoYaTene

asuratenst BbIKNOYaTesb XUAKOCTM B
MOMHOCTLIO 3aKPbITOrO pauratene
MONOXeHNS
[IPOCCENbHOM 3aCNOHKMN
ONEKTPOHHbIN 60K
ynpaBreHns apuratenem
\ 4 \ 4 \ 4 \ 4

BxoaoHon gatumk

v

OnpepeneHue pexuma
HaCTponKku/ynpasneHns
cMcTeMon

v
v y

3HaueHve YnpasneHue MosunumnoHHoe 3HaveHve
Heobxoaumon obpaTHON CBSA3bI0 ynpasrneHue NO3MLNOHHOrO
(onTManbsHow) | > pexumMa LiaroBbIM <4——  YynpaBrneHus
4acToThbl XOJI0CTOro xoaa anekTpoasura-
BpaLLeHns Tenem
YcTaHOBOYHbIE Moaaya nMnynsca Mopaya mnyrnsca YcTaHoBOYHbIE
3HaveHus Ha npuBog Ha Np1BOA, | 3Ha4yeHua
umnynbca Ha [P LIArOBOMO LIAFOBOro ¢ “Mnynbca Ha
NPMBO/, LLAroBoro anexTpoaBMraTens areKTpoaBUraTens Mp1BOA LIAroBoro
arnekTpoaBurartens anekTpoasuratens

l

"eHepupoBaHue

“Mnysbca npueoga
LLAroBoro
anekTpoaBUraTens

\ 4
LLlaroBbin
anekTpoasuratenb
(cepBonpuBog
perynstopa XorocToro
xoda gpurarens)

Puc. TT5-2
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CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

ONEeKTPOHHbIN GNOK ynpaBneHus ABuratenieM CpaBHUMBAET AEWCTBUTENIbHYIO 4YacToTy BpalleHusi
XOIIOCTOro Xo4a C Hanepepq 3aJaHHOW 4YacToTon M3 6asbl A4aHHbLIX B COOTBETCTBMMU B PasfINYHLIMU YPOBHSMU
Harpysku apuratens. 3atem OOk paccuMTbiBaeT HeobXoOuMMyH CTEMeHb Perynvpylollero BO3aeicTBUS
yTOObl CBECTU 3Ty pasHULY K HymiO M aKTMBMPYeT LUaroBblii 3neKTpoaBuratesls B COOTBETCTBUU C
pesynbTaTamu pacyeTta. CpabaTbiBaHMe LIAroBOro 3nekTpoABuraTensi NnoacTpanBaeT HEOOXOAUMBIA pacxopn

BO3ayxa.

(2) YnpaBneHue pacxoaom Bo3ayxa (Ha pexxume XonocToro xoaa)

FIAV (Bo3gyLUHBIA KNanaH
yBernuyeHHbIX 060poToB
XonocToro xofa npu
nporpese ABUraTens)

BOI I/IBO%
TIATOPa 000POTOB
0J10CTOrO Xoaa
BuHT PeryniMpoBKI X0NoCToro xo4a

[poccentHaa 3acnoHka
1 | 1 1

-30 0 30 €0 9%
TemnepaTypa oxnaxjarLyel XMAKoCTH
B Agsurateie (°C)

Pwuc. TT5-3

KonnyecTso noctynatoLjero

[¢]
x
>
a
(o]
2]

Mpwn paboTe gBuratens Ha XxonoCToMm xoay
NOTOK BO3JyXa pasgensercs Ha YyeTbipe
COCTaBMSAOLUX:

* KaHas cepBoOKIanaHa perynsatopa o6opoTos
XOIOCTOro Xoaa;

* KaHas BO3[yLIHOrO KranaHa yBefUYeHHbIX
06OpPOTOB XONOCTOro Xo4a Npu Nporpese
asuraTens;

" KaHan BUHTa peryrnmMpoBKM XOMNOCTOro Xoaa;

*  KOMNbLIEBYIO LLIENb APOCCENbHOWN 3aCNOHKN.

(a) Cucrema ynpaBneHnsa XonocTbiM Xo040M <C BO3[4YLWHbIM KnanaHoM yBenn4eHHbIX 060pOTOB

XOnocToro xoga npu nporpeee agBuratens>

Oxnaxaarowan XuakocTe "=
-

BosgyLWwHbIN knanaH
yBeNNYEHHBIX

060pOTOB XONOCTOro
XoAa Npuv nporpese

Cepsonipusoa
perynaropa
obopoToB
XO0NOCTOro X04a

JByraTens
B pecuBep N3
BMYCKHOrO <,tl Q% BO3JyLLUHOO
KofnekTopa ¢unbTpa

BUHT perynupoBku
0BOpOTOB XONOCTOro
xofa

Puc. TT5-4

KonnyecTtBo BO3adyxa, MPOXOASLWEro 4Yepes cepBoKnanaH perynstopa 0BOPOTOB XOSOCTOro Xxoda
KOHTPONMMPYETCSA 3MEKTPOHHLIM GNOKOM ynpaBneHus apuratenem, Ans NoaaepXaHus 4acToThl BpalleHust
XOMIOCTOro Xo4a Ha OnTUMarnbHOM YPOBHE.

KonunyecTtBo Bo3ayxa, NPoXoAsiLLero Yepes Bo3ayLUHbIA KranaH yBenuyeHHbIX 060pOoTOB XONOCTOro Xxoaa
npu nporpeBe ABWraTtensl, KOHTPONMPYeTCsi TepMO3NIEMEHTOM C TBepabiM HanonHutenem. lpu HW3KoW
TeMnepaTtype OXNnaxaalollei XWOKOCTU B ABuraTernie TBepAblii HAMoNHWTENb TEPMOJSIEMEHTA CXKUMaeTCs;
npu 3TOM YBENMYMBaETCA MPOXod BO3Ayxa 4epe3 kaHan knanaHa. [pu TemnepaType oxnaxaarolern
uakocTn okono 50°C, BO3AYLLHbINA KNanaH NoMHOCTbIO 3aKPbIBAETCS.

YpoBeHb BO3AYLUHOTO MOTOKA Ha XOJSIOCTOM XO4y MOXeT ObiTb Takke ONnTUMM3MpOBaHa MyTeMm
NnoaCTPONKM (PErynMpoBKOI) BMHTa XONocToro xoaa (SAS), HaxoasLerocsi B 30He ApOCCESIbHOM 3aCIOHKM.
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CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(b) Cuctema ynpaBneHMsa XonocTbIM X0A0M C orpaHMuuTenemM BosaylwHoro notoka <FLICS>

OFpaHVNI/ITeJ'Ib BO3AYyLLUHOMO
noToka GumMeTannuyecKkoro Tuna

S

i

CepBonpu1Boa, perynaropa
0DOPOTOB XOMOCTOIO Xo4a
{LUaroBLIM ANEKTPoABUraTENb,

ONeKTPOHHbLIA

['L_

] ] onok

Bo BMycKHOM KonnekTop g A

M3 BosaywHoro comnbTpa | YNPaBNeHus
et @ P JBUraTenem

| —

BWHT perynuposku o6opoToB

X0JN0CTOro Xo4a

Puc. TT5-5

Cuctema ynpaBneHus o6opoTamy XOMocTOro Xo[a C OorpaHuYuMTeneM BO3AYLIHOMO MOTOKa MO3BOMsAeT
[I0CTUYb BbICOKOTO YPOBHSI CTABUMBLHOCTW MpW MporpesBe ABuraTens 3a cyeT yaaneHus TepMoaneMeHTa C
TBepabIM HanonHutenem (FIAV) 1, TeM caMbiM, paclUMpeHns amanasoHa perynupoBaHus npy UCMonb3oBaHum
Gornee MOLLHOMO TMMa cepBoMpuBoda perynatopa o6opoTOB XONocToro xoda. OrpaHuyMTenb BO3OYLIHOMO
notoka (GVMMeTannMYeckoro Tuma) pacrofiokeH MocnenoBaTeNnbHO CEepBOMNPUBOAY perynsatopa o060poToB
XOMOCTOro Xofda, MO3TOMY AaXke MPU ero BbIXOAe M3 CTPOs U MOSIHOCTLIO OTKPLITOM KrnanaHe, cpaboTtaeT
orpaHuYnTerb BO3AYLUHOMO MOTOKA, YTO CHMU3WT 060POTHI XONMOCTOro X0Aa.

LLlarcBbIn
aneKTpoABUraTenb

MOJTHOCTBIO OTKPBIN
BannaccHbI KaHan
7.

O6beM Bo3gyxa,
orpaHuinsaembilii
cuctemoi FLICS

O6beM

Ob6bemM Bo3gyxa

TeMnepaTypa oxNaxdaroLel
XWLKOCTU B ABUraTene

Pwuc. TT5-6

Pub. No. PTEEOO11T

KnanaH, yctaHoBneHHbln B 6annaccHoM kaHane
OTKpbIBaeTCAd W 3akpbliBaeTcd OBumeTannmMyeckon
NnnacTMHOW B  COOTBETCTBUM C  TemnepaTypoun
OoXnaxxaaroLLEen XnOKocTu B ABuraTtene.

3To no3BOMNSIET  OrpaHWUUTL  MakcuMmarbHble
06opoTbl  XOMOCTOTO  X04a NpU  TMOBbLILLEHNM
TeMnepaTypbl OXnaxJaloLlei XUOKoCTM B ABUraTene
(B cnyyae oTkasa LLaroBoro ABuUraTens).



CUCTEMA YNPABIJIEHUA XOJNNIOCTbIM XOOOM OABUTATENA

(c) BuHT 3aBOACKOM perynupoBKu o60poToB xonocTtoro xoaa (SAS)

A N>

WHT 3aBOACKOW perynupoBKu
BopoToB XonocToro Xxoda (SAS)
|* Vo

\ l&-

Puc. TT5-7
(d) OpoccenbHasa 3acnoHKa

Puc. TT5-8

MN3meHeHne yrnoBsoro NMOoJ1I0XXKeHnA BUHTA
3aBOCKON perynupoBkn 060pPOTOB XOMNOCTOro xXoAa
(SAS) wn3MeHsieT npoXOo4HOE CeyveHue Mexay
3aCMOHKOM M KOPMYCOM [POCCESIbHOW 3aCrOHKM.
MonoxeHne BMHTA ONTUMAbHO OTPErYNIMPOBaHO Ha
3aBOAE-NPOU3BOAUTENE U HE  HyXOaeTcs B
OOMOSTHUTENbBHOW PEryNnpoBKe.

Ecnu  obctoatenbctBa  TpebylT  nogobGHOM
perynupoBkn, Ans  9ToW  Uenum  MoxeT OblTb
ucnonb3oBaH npunbop MUT-II nnn guarHoctuyeckmin
pasbem, KoTopble MoryT crnocobcTBOBaTh
BbIMOSIHEHWIO 3TOW Npoueaypsl.

[poccenbHas 3acnoHka YyCTaHOBMeHa crerka
NPUOTKPbLITON ong npenoTepaLleHmst ee
3aKyCblBaHWsi Mo OEWCTBMEM Ha Hee TEensoBOro
BO3ENCTBUS.

(3) YnpaBneHue ob6paTtHON CBA3LIO CUCTEMbI KOHTPOJISA XONOCTOro XxoAa

(a) O630p

B pexuMme xomocTtoro xoga KoONMYECTBO BO34yxa, Npoxogsuwiero 4epe3 6GawmnaccHbIi  KaHan,
KOHTPOMNMpPYETCS LLaroBbiM 3f1eKTpoaBMraTenem Takum obpasom, 4tTobbl YacToTa BpaLLEeHUs XONOCTOro Xxoaa

cooTBeTCTBOBaANla yCtaHOBlIEHHOMY 3Ha4YeHUIo.

YcTaHOBNEHHas YactoTa BpalleHnA XONoCTOoro xoaa ABndeTcd onTMMmanbHon Ans pa3nn4yHbIX pexnmonB

paboTbl (BKNOYEHME/BLIKMIOYEHNE KOHAMLMOHEpa U Op.)

YnpaBrieHne oOpaTHOM CBSI3bI CUCTEMbl KOHTPOJISi XONOCTOrO Xoda Mpov3BoavTCcst npu paboTe
ABuraTtensi B pexume xonoctoro xoga. OgHako Takoe ynpaBrieHUe He OCYLLECTBIISIETCS MpU CriedytoLmx

YCIOBUSX:

(i) Mpw gBMKeHUM aBTOMOBUNSA (CKOPOCTDL Bbile 2,5 KM/4).

(i) Korma paTymk-BbIKMO4aTENb NOMHOCTHIO 3AKPLITOrO MOMOXEHWUSI APOCCENbHOM 3aCiIOHKM NepPeKItoYnIIcs
¢ pexuma “OFF” (BblkntoueHo) Ha pexum “ON” (BKITHOYEHO) UK Koraa AaTyYnK-BbIKITHOYATE b NMOSTHOCTBIO
3aKpbITOro NOSIOXKEHUS APOCCENTbHOM 3aCNOHKM HaxoauTes B nonoxeHun “OFF” (B mogensix
aBTOMOOMNen 6e3 ynoMsiHyToro AaT4nka-Bblkno4aTens, NPOMCXOANUT TO e MPU UCNONb30BaHNM
BbIXOAHOrO curHana gatymka nosioXeHUsa ApOCCenbHOM 3aCNOHKM).

(iii) Mpw nepeknoYeHUn BbIKYaTENSA KOHAUUMOHepa 13 nonoxeHus "ON" (BkrtodeH) B nonoxenune "OFF"

(BBIKITHOYEH).

(iv) Korga cenekrtop AKIII nepesoantca ns pexuma “N” B pexum "D".

(v) Korpa patuvk-BblkmovaTenb AaBneHns paboyen XXnakocTu B CUCTEME PyNEBOro yrnpasneHus nepexoant
13 nonoxeHus “ON” (BkntoyeH) B nonoxexue "OFF" (BbiknioYveH).

(vi) Korga samok 3axkunranusi nepeBoauTcs us nonoxexus "ST" (ctaptep) B nonoxexue "lG" (3axuraHue).
(vii) Korga pencteyet gemndyep npuBoAa OPOCCENbHON 3aCMOHKM.

5-5
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CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(b) Bnok-cxema ynpaBneHus o6paTHON CBA3bIO CUCTEMbI KOHTPOJISi XONIOCTOro xoaa

Cepeonpusoa
Belkntovatens gggygo’:.'rToona
3 KoHAuLmOHEpa XOrOCTOro Xo4a
58 g ] :
%% g  AvanasoH "N" I !
28mo MoBbILLEHWE : |
Bwd5 \ 060poToB Yripaeneue| ! |lLlarosbiit | |
2500 . XOrocToro LarosbiMm JNeKTPOo- |
PEee * xo04a rnpm aneKTpoABH- ™ era'll?enb re-Burarent
g ?'8 g BKIHOHMEHW ratenem ' '&TM) :
KOHAWULWMOHEpa ! |
Temne aB/pa . ! '
oxraxjaroLlen ) \
XIWOKOCTM B , |
ABuratene o ___!
Puc. TT5-9
(c) KoppekTnpoBaHMe 060pOTOB XONIOCTOro Xo4a Npu HanNM4YuM pasHUUbl Mexay
OEeNCTBUTENTbHOW U YCTAaHOBJIEHHOM YacTOTaMuM BpalleHUsl XONnocToro xoaa
&P .
<7 Laroebin anekTpoaBuraTenb coBepLuaeT
2= . HECKONMbKO  LlaroB,  KOTOpble  COOTBETCTBYIOT
St Aunana3oH OTNUYHbIN
£3S< AN Toro 4YtoObl perynmpoBaTh NPOXOAHOE CeveHne
= §§ % KaHana.
2 gﬁ (3] P YcTaHoBNeHHas YyactoTa BpalleHusi U3MeHsieTcst
05 3 - Kaxoblh  pas  npuM  M3MEHeHUM  BblKMovyaTens
e -
a :éé = .- koHauumoHepa u3 nonoxeHus "ON" (BkmoyeH) B
80sS /-~ BmnanasoH P/N nonoxeHue "OFF" (BbIKMOYEH).
»JFoo LLlaroBbin anekTpoasuratenbs npoxoaut

YcTaHoBNeHHan YacToTa BpaweHus -
OeACTBUTENbHAasA YacToTa BpalleHus
(MuH) N = Nf - Ns

Pwuc. TT5-10

YCTaHOBIEHHbIA UHTEPBAN C HEKOTOPOW 3a4epXKKOW
(He Gonee 1 c).

(d) YnpaBneHue ycTaHOBNEeHHOM YaCTOTOM XONOCTOro Xxo4a M Temrnepartypa oxnaxaarouemn

XNAOKOCTHU

basoBan ycTaHOBRNEHHasa YacToTa
BpaljeHWa B peXnmMe XonocToro

1000 -~
\\
o e
T -
=
=
©
S
x i 1 1 1.
-20 0 40 80

TemnepaTypa oxnaxaaoLlen
XUakocTu B Auratene (°C

Puc. TT5-11

Pub. No. PTEEOO11T

basoBasa ycTaHOBNeHHas 4yactoTa BpalleHus B
peXxnme XorocToro xoaa.

BasoBas ycTaHOBMEHHas 4actoTa BpalleHusl B
peXMMe XOIoCTOro Xxoda SIBNSIETCS OMTUMarnbHOW
BENTUYUNHON, HaWUy4Lwmm obpasom
COOTBETCTBYIOLLASA TENnnoBoMy COCTOSIHUIO
JBuUratens n asnsdeTcda saHadyeHuem, B3ATbIM U3 6asbl
JaHHbIX.

CtabunbHOCTbL OOOPOTOB ABUraTensl Ha pexume
XOMocTOro Xoda [docTuraetcs nogaepkMBaHuem
Tpebyemol 4YacToTbl BpalleHuUsi KoneH4YaToro Bana
JgBuratensas B 3aBUCUMOCTU  OT  BKIHOYEHUSA
OOMONHUTENbHbIX HArpy3oK.

Jatynkn, curHanbl KOTOPbIX MCMNONb3YHTCA Npwu
Bbibope 6a30BOM YACTOThLI XOMOCTOro XoAa:

*  [aTyuk TemnepaTypbl OXNaXaaroLwen XUaKocTy B
asurartene;
= [JaTyvK NOMOXXEeHUs KoreH4yaToro sana.



CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(4) ynpaBneHMe noJfioXXeHnem LaroBoro afneKkrpoasuraTens
(a) O630p

Korga gBuratens paboTaeT Ha XOMoOCTOM XoAy, MOBOPOT PYiEBOro Koreca, BKIHOYEHWE KOHOULMOHEpa,
unn nepectaHoBka cenektopa AKIIl B gpyroe nonoxeHue, BbI3bIBAET U3MEHEHME Harpy3Kku, 4TO HEMeaIeHHO
nepepaetcsa Ha asuratenb. B pesynbrate, 060poThl XONOCTOro xoa AsBuratens pesko nsmeHsortcs. Cpasy
nocrne onpegeneHnss COOTBETCTBYIOLMX CWUrHamnoB, LWAroBbI 3nekTpoaBuratens BCTynaetr B paboTy:
N3MEHSET KONMMYECTBO BO3AyXxa, Npoxoadllero yepes GannaccHbli KaHamn 1, TeM CaMblM, CHWXAET BNUAHME
Harpyskvm Ha o6opOoTblI XONOCTOro xoaa.

Mpu 3anycke ABuraTens, Npu ero pasroHe Unu 3aMmeasieHun, LaroBbli SNeKTPOABUraTesb akTUBMPYETCS U
NpMBOAUTCS B NOMOXEHUe, Hamny4ywyM obpa3om CoOOTBETCTBYHOLLEeEe NoBoMy paboyemy pexunmy ABuUraTerns.

YnpaBneHue LlaroBbiM ABUraTterieM MNpou3BoAUTCA CO ckopocTbio 125 waros/c. Pabounii mMHTepBan
waroBoro anekrtpogsuratens coctaenseT ot 0 go 120 waros. Ecnu HanpshkeHne akkymynsaTopHon 6atapewn
mMeHee 10 B, waroBbI anekTpoaBuratenb He BkoyaeTcs. Cpasy nocne BbIKIIOYEHWUST 3aXKUraHns!, 3anopHbIv
KOHYC LUAroBOro arneKkTpoasuraTensi NofHOCTbIO BTAMMBAETC, nocne yero Bolasuraetcd Ha 90 waros, YToObI
ObITb rOTOBBLIM K CrneayroLemMy 3anycky asuraTens.

(b) Brniok-cxema ynpaBneHuUs NOJSIOXKEHUEM LUAroBoro aneKkTpoaBUraTens

Kak yxe 6bino ckaszaHo, yactoTa 0H6OpPOTOB XOMOCTOrO xoda ABUraTens perynupyeTcss npu nomoLum
Wwarosoro anektpoasuratens. bnok-cxema Ha puc. TT5-12 nokasbiBaeT, KakMe OaTyMKM MWCNOMb3yHTCH
9MEeKTPOHHbIM GNOKOM ynpaBneHus AsurateneM Ans onpeaeneHus HeobGXxoaMMOro MOSIOXKEHMS LUAroBoro
anekTpoasuraTens. Ha cxeme Takke BMAHO, Kakas MHOpMaLMA CHUMAETCS C 3TUX AATHMKOB.

JaTumnK-BbIKNIOYaTENb
JaBneHus pabouen

" Copaorprecs
Buikntovarens_ perynatopa
I Cenektop Bblkniouatens  MEKTPUYECKON o6opoToB
208 (OHEMLyIOHepa  Harpy3Ki XonocToro xosa
o ! b ' :
Eoe ! |
oX o) ) |
>0 K ' X
01595 Bxnito- Brnio- Cpaba- i o
8E8|— Bknto- ﬂOBopOT YeHue YeHKne ThiBAHWE t |{WaroBbin :
gool 1 YEHUE —DYIIEBOTO—= /=7 = (=) ATEKTDY- LLIArOBOrO (—={71EKTPO- [evrateny
T2Ta pexuma |  |koneca A YecKolt aneKtpo- | | |neiratens| |
hEELS ‘D" Woepa| | varpyaka|  nauratens| | !
Temne agpa . , !
oxnaxjaroLlen ! !
XWAKOCTU B ! |
JBurarene | I

Puc. TT5-12
(5) YnpaBneHue ycTaHOBOYHbIM MOJIOXKEHUEM LLAroBOro afieKTpoaBuratens

(a) BazoBoe ycTaHOBO4YHOE NMonoXxeHue

Ba3oBoe ycTaHOBOYHOE MOSOXKEHNE SBNAETCHA TO
KONMYeCTBO LLAroB KnarnaHa, kotopoe obecnevmeaet
nogavy onTMMarnbHOro KONM4yecTBa Bo3gyxa yepes
BannaccHbIN kaHan, COOTBETCTBYOLLEE TENNOBOMY
COCTOSIHUIO ABUraTensi, B COOTBETCTBUM C 6a3on
OaHHbIX, 3aN0XEHHOWN B 3NIEKTPOHHbIN 610K
yrnpaBneHusl ABUraTenem.

bazoBoe YCTaHOBO4HOE

nonoxeHve (Lwar)

, L JaTunk, NpMHUMalOLWNA y4acTue B HACTPOMKE LLIAroBoro

) 80 anekTpoaBuraTens:

TemnepaTypa oxnaxaaro en

KuakoCT B Auratene (°C JaTunk TemMnepaTypbl OXnaxaatoLLlemn XULKoCcTu B
Puc. TT5-13 asurartene.
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CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(b) Opyrue pabouymne cocToAHUA

YCTaHOBOYHOE MONOXKEHWE LLIArOBOrO 3MeKTpoABUraTens 3anoXeHo B 6a3e AaHHbIX ANS pasfuyHbIX
ycroBun paboTtbl, B TOM 4ucne npu nepesoge cenekropa AKII B nonoxeHne “D” Ha pexume nporpesa
XONoAHOro ABuratens, a Tawkke paboTa pyneBoro ynpaBreHusi C TMAPOYCUIUTENEM, TakkKe B pexume
nporpeea XonogHoro asuratend.

(6) YnpaBneHue pexxmumom KOMneHcaumm npu HeHopManbHOM CHUXEHUN
06opoTOB XONIOCTOrO Xoaa

Ecnun obopoTbl xomnoctoro xoga pAasuratens nagatwT Hwke 450 muH-1 npu nporpetom aABuratene
(TemnepaTtypa oxnaxpgawLen XuOKocTn He Huxke 55 OC), TO NpegycMOTpeHbl creayllime MeToabl
ynpaBneHus.

(a) NMpu paboTe cucrtembl OGpPaTHON CBA3U XONOCTOro xoaa

LaroBbin anekTpogsuratesnib HemMenneHHoO NnpuMBOoOUTCA B Jencrteme no uenu O6paTHOl7I cBA3N OnsA
KOMMeHcaunmn 060pOTOB asurartens.

(b) Mpu paboTe cMcTeMbl yCTaHOBOYHOIO NMOJIOXKEHUS LLAroBOro aneKTpoaBurarens

LLaroBbin anekTpoaBuraTtesnb BKIKO4YaeTca U nepemMmeliaeTtca B CTOPOHY YCTaHOBOYHOIO MOJIOXKEHUA Ha
Tpebyemoe uncno waros (40 waros).

(7) YnpaBneHue npu aencteuu aemndepa npmeoaa ApocceribHOU
3aCnoOHKMU

Ona nopaBneHvs ypapa (Ton4yka) npu pes3KoM OTMyCKaHWWM nedanu akcenepartopa, LiaroBbli
anekTpoasuratenb OT paboyvero MOMNOXeHWsi, COOTBETCTBYIOLLErO Yriy OTKPbITUS OPOCCENbHON 3aCNOHKU
MeaNIeHHO 3akpbiBaeT BannacCHbIN KaHamn U CTPEMUTCH K MOMOXEHWI0, KOTOPOe OH 3aHUMMaeT Npu XOrocToM
xoge.

Oatunkn, y4YacTByroLlne B ynpaBrieHUN:
= JlaTymK NonoXXeHns KoneH4aToro Bana;
= JlaTymK nonoxeHuns D,pOCCG.I'IbHOVI 3ACJIOHKU;
=  JlaTymk-BbIKAOYATENDb MNOSMHOCTLIO 3aKPbITOro NMoJIoXeHnA ﬂ,pOCCGJ’IbHOVI 3aCJIOHKW.

(8) YnpaBneHue BpemeHeM 3anycka
ABuratens

Mpu 3anycke aBuraTtens cepeonpuBoOg perynsaropa
00OpOTOB XOMOCTOr0 XO4a PErynmpyeT KOnmMyecTBO
BO34yxa, Mpoxoasiwero 4yepe3 GamnaccHbli KaHan B
3aBMCUMOCTM  OT  TemnepaTtypbl  OxfaxgaroLien
XNOKoCTW B ABurartene.
L \ Cpasy nocne nepeBoga krnwya 3axuraHusa “ST”
T 0 _&a (3anyck) B nonoxeHve «ON» (3axxuraHue), LwaroBbIn
emMnepaTypa oxnaxgaren
XugkocTtn B gsuratene (°C aneKkTpoaBuraTtenb, nepesBognTcad B Lernesoe
NosioXeHne, COOTBETCTBYIOLLEE pexuMmy 3arnycka
asuraTens.

3anycke AsuraTena (Lwar)

basoBoe YCTaHOBO4HOE

NONOoXeHWe WaroBoro
anekTpoasuratena npu

Puc. TT5-14

Jatunku, npuHMMaloLwme yyactue B ynpaBneHuu:
= 3amok 3axuranus (ST);
= [laTyMK-BbIKNtOYaTESb NOSIHOCTBIO 3aKPbITOrO
MONOXEHNs1 APOCCENIbHOM 3aCIOHKY;
= [laTymk TeMnepaTypbl OXNaxKaatoLLen >XMAKOCTH
asuraTens.

Pub. No. PTEEOO11T 5-8



CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(9) YnpaBneHue ctabunusaumen o60poToOB XONOCTOro Xxoaa ABuratens npu
NoBbILWEHUUN TeMnepaTypbl oOXnaxaarmLlen XXMaKocTn B AoBUrarene

Mpu 3anycke ropsyero gsuratens (TemnepaTypa

o
82
%3 Boie 90°), cucTtemMa PerynvpoBKM  YacToThbl
e é = XOMOCTOro Xofla C UCMoNb3oBaHMEM 0GpaTHON CBA3U
580 HauyMHaeT paboTaTb cpasy nocrne OKOHYaHus
% o g MyCKOBOW NnoJayu Tonnuea.
Iga Cpasy nocne nycka o0OpoTbl XOMNOCTOro xona
§g§ MOBbILIEHbI, 3aTEM MeANIEHHO YMEeHbLUATCS.
»oe Bpema (0) [aTtynku, npuHMMaroLme y4actue B ynpaBneHuu:

Puc. TT5-15 * [laTymk TemnepaTtypbl oxnaxaarLen XXnakocTu

aBuraTens;

»  [aTumK NONOXEHWS KONeH4YaToro Bana;

»  3amok 3axuranus (ST);

»  [aTumk TemnepaTypbl BO3yXa BO BMYyCKHOM
Konnekrope.

(10) YHpaBneHMe npmnBegeHnemMm cCUCteMbl B UICXoaHoe nosioxeHume

-

L3

=
r

Kak TonbKo BbIKNtOYaeTCs 3akuraHne gsuraTens,
3aMOpHbIA  KOHYC  LIAroBOro  3MeKkTpoaBuratens
nonHocTbto  BTArmBaeTca (120  waros), 4TO
0003Ha4YaeT ero MCXoOHOEe MOJSIOXKEHME, HO 3aTem
3amnopHbIA KOHYC nepeBoguTcs B nonoxeHne 90
waroB, 4ToObl ObITb rOTOBLIM K CcregylwemMy
3anycky gsurartens.

g

3aMoK 3aXnraHus B NOMOXKEHNN

MonoxeHwWe Warosoro
3neKTpoABMraTens (Lar)

~~ OFF(BbIKI)

Mpn oTcoeguMHeHun npoBoga OT  KNEMMbI
Bpewms (c) aKKyMynaTOpPHON baTtapen ans CcTMpaHus

ONarHOCTUYECKUX KOLOB M MpUM  MOBTOPHOM
Puc. TT5-16 BKMIOYEHUMN  3aKUraHMa nocrne noacoeamHeHus
npoeBoda K akkymMynsiTopHon 6artapee, LlaroBbii
anekTpoaBuratesnlb MNOSHOCTbIO BTArMBaeTcs And
onpeneneHns NCXo4HOro NooXeHus.

(11) HacTtpounka BMHTa perynupoBaHusa xonocTtoro xoaa (SAS)

[na BbINONHEHMS perynvpoBaHus ©a3oBOM 4acToTbl XOSIOCTOro xopa, BbibepuTte pexum Ne 30
(HacTpovika SAS) npubopa MUT-Il. Ha atom pexvme cepBonpuBOA perynsatopa obopoToB XONOCTOro xoAa
dukcmpyeTcs B 6a30BOM MOMOXEHUWN, YTO MO3BONSAET OTperynMpoBaTb 6a3oByl 4acTOTy XOMOCTOro xopa
BUHTOM SAS.
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CUCTEMA YNPABIJIEHUA XOJNOCTbIM XOOOM OBUTATENA

3. MpuHUMN oencTBUA 3NIeMEeHTOB CUCTEMbI XOJIOCTOro xoaa
(1) Cuctema cepBonpuBoaa perynsatopa ob6opotoB xosnoctoro xoaa (ISC)

(a) YcTponcTBo

CepBonpuBoA perynatopa

BosgyLuHbIN

A o 060poToB X0roCTor X043 CepBonpuBoa,  perynsatopa  XonocToro  xopa
YBEINHEHHBIX T COCTOMT WX LIAroBOrO  9nekTpoasuratens u
oBopoToB HI

3anopHoro koHyca. CepBonpuBog KpenuTtcs K
KOopnycy  ApOCCeNnbHOW  3acnoHkn. BpaweHue
LLIAroBOro 3MeKkTpoABuraTerns, KoTopoe npoucxoguT

XOMNOCTOro X042
MNpu Nporpese

L d M %
Asuratens =d I

B pecuiBep W3BosgylHoro  no MMNynbCcaM 3MeKTPOHHOro 6roka ynpaBneHus
BriyckHoro (O %% <A punetpa Y P ynp $
kofnekTopa , apurateneMm, BblaBuraeT unuM ybupaeT 3anopHbiv
E ot KOHYyC, 4YTO nMNpUBOAUT K YMEHbLUEHUIO Wnn
BeliM4eHno KornnyectBa BO3AyxXa, npoxoadllero
BWHT perynuposku o6opoTos y o . Ay P AALL o
xonocToro xoga (SAS) yepes OannaccHbIA KaHan KopnyCa p[poccesibHOoun
3acnoHkn. Cm. puc. TT5-17, TT5-18, TT5-19, TT5-
Puc. TT5-17 20.
BumeTannuueckni
orpaHu4YUTerNb
] CepBonpuBog
perynsartopa
o6opoToB
XOMOCTOro XoAa
T\
l | 1
Bo BnyckHoI konnekTop ~ W3 BosgyLwHOTO hunbTpa
lf ] hl ] J ]
| m——
BuHT perynuposku o6opoToB
XorocToro xoaa (SAS
Puc. TT5-18
3anopHbIA
KOHYC
BblABMraeTcs
LLlapukoBbiid
MO ALLMMHWK
(2 i ~
I:.-)IJJ_IaerlgT%%IYI "z MarHWTHbIn poTop Katywika OrpaHnynTensb
apuraterns - KaTywika MarHuTHBbIN SanopHOTo KoHyca
poTop OrpaHnunTens
3arMopHOro KoHyca
[ Katyuuka LIPYXUHE/ Mgy yenra
\3anopru7| KOHyC ol 2 3anopHbIi KoHyC
T of 1, BABUraeTcs (u i iy T MOJTHOCTBHO BABWHYT
Y LLiapukoBbIA NOALLIMIHUK T arnopHbIA KOHYC
Hanpasnmo;dm_ : P A T noancn;ro Bbly,El,BI/IHYT
74 3anopHbiii koHyc Hanpasnawowynii BUHT
:27 Eza %ZT/Z;?/- MNacTUKOBbIIA KOXYX
/ /s //
Ceparo B Kopnyce LLlapnkoBsele
ApOCCcerbHON 3acnoHKn NOALUMHUKMA
Puc. TT5-19 Puc. TT5-20
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CUCTEMA YNPABIJIEHUA XOJNNIOCTbIM XOOOM OABUTATENA

(b) KonuuyecTBO BO3ayxa, npoxoasiiero Yyepes 6amnaccHbIN KaHan U KOJIM4eCcTBO UMNYNbCOB
(waroB) WaroBoro aneKkTpoaBuraTens

LWaroBbin anekTpoaBuraternb CKOHCTPYMPOBaH

< Takum 06pas3oMm, YTO Ha OAWH ero Lar ynpaBreHus

e\@:@eﬁ‘ yron  nosopoTa poTopa  cocTaBnsiet  15°.

b *Oe%e\a\" o a OnekTpoaBuraTenb, PEBEPCMBHOIO Tuna, MOXET

Sc " \5.0‘?;\ 0® ﬁaeﬂc’“o‘f‘ noBopayMBaTb HanpaBnAwLWMUA BUHT BMECTE C

il 6\0&‘;‘0“‘3 v\g‘éﬁ we® 3anuparoLimMmM KOHYCOM Ha Yron, COOTBETCTBYIOLLMNA

x2 Q,ag\l\?»e‘?*“\‘/ Yﬂozg\a“ yacny — nogaBaeMblX  Ha  3fekTpoaBurartesb

§’§ @9%&\*"\ q(w*oaﬁ\‘?a UMNYNbCOB (MM Ha onpedeneHHoe KOnM4ecTBO
23 o® A@\O‘&e?"\ waros).

o q;a“",:)\»%\\\ 3anupatomii KOHyC BMECTe C HanpaBnsowmum

§’§ \%%;6“ BMHTOM M BanioM MarHUTHOrO poOTOpa COCTaBNSOT

ogHO uernoe. Korpa Ban LLIaroBoro

Yucno MMNyneCcos (YMCno Lares) aneKkTpoABMraTens BpalLaeTcsi No 4YacoBOW CTpesike

Puc. TT5-21 (B HanpasneHun Genown ctpenku - puc. T15-19),

HanpaenALWNA BUHT BMECTE C 3anuparoLLimm
KOHYCOM ybupaetcsa BHYTPb Kopnyca
anekTpoasuratensd, TeM CambiM YBenuMyMBaeTcs
3a30p Mexay 3anuparollivM KOHYCOM W Cceanom
KnanaHa: 37O yBenuuuBaeT pacxoj Bo3gyxa uyepes
OannaccHbin  kaHan. [lpyM BpaweHun npoTmB
YaCcoBOW CTPENKK (B HAaNpaBfiEHNM YEPHOWN CTPEnkKN),
HaMpaBnsOWMIA BUHT BMECTe C 3anupawLmm
KOHYCOM BblOBUraloTCH n3 Kopnyca
anekTpoaBuratens, TemM CambiM YMeHbLUaeTCs
3a30p Mexay 3anuparoLlliyMM KOHYCOM W Ceanom
KnamnaHa: 3TO YMeHbLlaeT pacxOof BO3adyxa 4epes
DannaccHbIn KaHan.

Opyrummn crnoBamu, pacxoj Bo3gyxa 4epes
HavnaccHbIn KaHan yBenuynBaeTcs nnu
YMEeHbLLAEeTCs NPOMNOPLMOHANbHO YUCIY UMMYMbCOB
(4mncny waros).

(c) MpwHUMN gencTBUA WAroBoro anekrpoaBurartens (STM)

Potop-rionioc *B* lllaroBbii  anekTpoaBWraTenb  COCTOMT W3
COCTABHOTrO poTOpa M [BYyX cTaTopoB. HapyxHble
NOBEPXHOCTU POTOpPa U BHYTPEHHWE MNOBEPXHOCTM
CTaTOpoOB MpeacTaBnsioT coboit 3y6bs. Mexay
yacTsIMW pOTOpPa BCTPOEH MOCTOSIHHBIA MarHuT,
NONSPHOCTb KOTOPOrO OPWEHTUPOBaHa BAOMb OCM
poTopa.

PoTop-nontoc "A"

Ha puc. TT5-23 nokasaHa cxema LUAroBoro
anekTpoABuraTens c yrrom wara 15°.

Ha puc. TT5-23 cratop mmeet 12 3yb6beB, a
poTop umeet 8 3ybbeB. Ctatop umeeT Tpu Habopa
daszosbix katywek (A, B u C). Ha pnc.TT5-23 A-
ha30Bble KaTyLLKN HAXOAATCS NOA TOKOM.

Ecnu nogady nuTaHua nepeknoumtb C A-
da3oBbIX KaTywek Ha B-gasoBble KaTyllkn, TO
MOMOXeHNe OCU MarHMTHOro nonsi BO30yXAeHus
nameHsetcas ¢ NA-SA Ha NB-SB. Cosgaetcs
aMNekTpoMarHuTHas cuna wmexgy 3ybom cratopa
HaMarHn4yeHHblIM  B-hasoBbiMM  KaTylwkamn 1
onmxkanwum  3ybom poTopa, MNO3TOMYy pOTOp
NnoBepHETCA No YacoBOW CTpenke Ha yron 15°.

Pwuc. TT5-23

5-11 Pub. No. PTEEQ011T



CUCTEMA YNPABIJIEHUA XOJIOCTbIM XOAOOM ABUTATENA

Ha puc. TT5-24 cxemaTu4HO NoKasaH NpMHUMN AENCTBUS LLAroBOro anekTpoasuraTens.

- —KaTywku A1, A2

PoTop
Crarop |

[—Kartywka B1, B2—8F o

Puc. TT5-24

(d) Llenb cepBonpuBofa perynsaropa o6oportoB xonoctoro xoaa (ISC)

OT ynpaenstoLyero
perie aBuratens

L

Katywka A4 KaT;IJKa B,
CepBonpusoj
perl?/nﬂTgpa Az B1
o6opoToB
XOrocToro
xopa (ISC)

OneKTPOHHbIN 6ok
ynpasneHus Auratenem

Puc. TT5-25

Pub. No. PTEEOO11T

LWaroBbln anekTpoaBuratenb, MOKasaHHbIA Ha
puc. TT5-23, cpabaTbiBaer, Korga TOK
nocrnefoBaTenibHO MPOXOAUT MO pas3HbiM  (Pa3oBbIM
KaTywkam, HauymHasa ¢ A-dasoBbix katywek (NA-SA).
ToT e npuHUMN UCNoNb3yeTcsa B CcepBoMnpuBoae
perynatopa obOpOTOB XOMOCTOr0 XO4a, NMOoKa3aHHOM
Ha puc. TT5-25: OnekTpoHHbI OfoK ynpaBreHus
OBurateneM cHadana BKMwYaeT TpaH3ucTop Try,
YTOObI 3anuTaTh KaTywky As. 3aTem GroK ynpaBneHus
BKIHOY@eT TpaHaucTtop Trp, 4YTOObI 3anuTaTtb KaTyLluKy
B.. NpogomkeHne naet B cnegytowem nopsigke: (B n
A2) — (A2 n Bz) — (Bz n A1) — (A1 n B1) B atom
cryyae LIaroBbl 3MekTpoABUraTenb BpallaeTcs no
4acoBOW CTperike.

OnekTpoasuratens pesepcupyeTcs (U3MeHsieT
HanpaBneHne BpalweHus poTopa), ecnu  KaTyLlKu
OyoyT nogknioyatbcs B criegytowem nopsiake: (By un
A1) > (A1 n By) = (B2 n Az) = (A2 m By).



CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(2) BbikntoyaTesnb KOHAULMOHEpa

[NnaBkas BcTaBka 2

Pene aneKkTpoaBuraTena BeEHTUNAToOpa

Bbikntoyartenb aneKkTpoaBuratena BEHTUNATopa

BblikntouaTenb KoOHAMLMOHEpa U
oborpeBarens ctekna

MepekntovaTens ABONHOMO AaBreHns

OneKTPOHHbIN 6ok
ynpaBneHus gpuratenem

} 45

A
Y
=

—

pa—g

Pwuc. TT5-26

(3) BbiBoa FR reHepaTtopa

OneKTpOHHLINA Brok
ynpasneHus asuratenem

5B

® @]
WMHTerpanbHbIi
perynatop
HarpsxxeHns
(1C)

Puc. TT5-27

Ha puc. TT5-26 nokasaHa Onok cxema uenu
KOHAMUMOHEpaA (3Ta cxema COOTBETCTBYET MOAENM
Pajero iO 1999 roga Beinycka).

Mpn BKITHOYEHUN 3aXuraHus (1Gy),
BKNtoYaeTcs pene anekTpoasuratens
BEHTMNATOpPA.

Ecnu nocrne  3ToOro BbIKNlOMaTENb
anekTpoaBuratensd BEHTUNATOpa MNepeBecTu B
NONnoXeHne "ON", curHan "BKNOYnTb
KoHOMUMOHep"  nocTynaeT  Ha BbiBOg 45

ANEeKTPOHHOIo 6noka ynpaslieHunAa apurartens.

C HebonbLUON 3aaep>KKOW, 3TEKTPOHHbIN BI10K

yrnpaBneHus gBuratenieMm MOAKMYaeT  pene
KOMMpeccopa KOHOMLMOHEpA W KOMMpeccop
BKMoyaeTcs. Bpemsa  3agepxkm  BKITHOYEHMS
KoHAMUMOHEepa HeobxoouMmMo pAnst Toro, 4Tobbl

npefoTBpaTMTb NafeHue 06GOPOTOB  XOMOCTOro
xofa ABuraTensi.

BoiBog FR reHepaTtopa onpegendetr Bpems
3anutbiBaHna (duty ratio -  kosdbduumneHT
3anonHeHnst) obMoTkM Bo3ByxaeHus reHepartopa.

Ha puc. TT5-27 nokasaHa uenb
WHTErpanbHOro perynatopa HanpshkeHus  (3Ta
cxema cooTBeTcTBYeT mogenu Pajero iO 1999
roga Bblrycka).

Mpy yBenuUYeHUM 3NEeKTPUYECKON Harpysku,
HanpshkeHne Ha BbiBoge FR reHepatopa B atom
LUenu MOHWXKaeTCcs, XOTH CUIMOBOW TpaH3UCTOp
perynsaropa HanpsbkeHust BKIyaeTcsa Ha bonee
AnuTenbHoe BpeMs.

Pub. No. PTEEOO11T



CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

";E [noaHbIiA

BbInpAMUTENL

\ 4

]

D

\ 4

J .
Cunosont  §
O6mMoTka TpaH3ucTop i:

craTopa

O6moTKa
BO30OYX-
| Aenun

) L
VWA~ 3
<
y
p—

|
e —————— T
PerynsaTtop HanpskeHus !
|
B ]

FeHepa-Top

OneKTPOHHLIN 6ROk
ynpaBeHus ABuraternemM

Puc. TT5-28

C BbiBoga FR reHepaTopa cHumaeTcs curHan coctosiHus BkntoveHo/BbiknioveHo (ON/OFF) obmoTku
BO30OY>XAeHWNsi reHepaTopa 1 NOCTynaeT B 3NEKTPOHHbIN BMoK ynpaBneHus gBuraTenem.

Mo aTomy curHany anekTpoHHbIM 6NOK ynpaBneHusa asuratenem "onpegenseT” BbIXOAHOW TOK reHepaTtopa
W, B 3aBNCUMOCTU OT Harpy3kv Ha reHepaTtop, NpUBOAUT B AENCTBME CEPBOMNPUBO PErynsaTopa XornocToro xoaa.
3710 cTabununsnpyet 060pOThI XONOCTOro X04a NPy M3MEHEHUN ANIEKTPUHECKON Harpy3Ku.

eHepaTop aKkTMBHO BbipabaTbiBaeT 3MEKTPUYECKYHD SHEPIMIO MPU BKIOYEHHOM CUIIOBOM TPaH3MUCTOpPE
perynaTopa HanpsbkeHus, - B 3T0 Bpemsi B 06MOTKe BO30Oy»aeHUsi npoTekaeT Tok. Korga cumnoBoi TpaH3ucTop
BbIKMIOYAETCS, 3NeKkTpuyeckas 3Heprusi, BblpabaTbiBaemasi reHepaTopoM, ObICTPO YMeHblUaeTcs. Takum
obpa3omMm, BenuuMHa TOKa Ha BbIXOAE reHepaTopa 3aBMCUT OT COOTHOLUEHWUS] BPEMEHM BKHOYEHHOMO U
BbIKITHOYEHHOI0 COCTOSIHMSA cuIoBoro TpaHauctopa (ON duty).

HanpsbkeHne Ha BbiBoge FR Husko, npu BknoyeHHOM TpaH3ancTope (ON), u BbICOKOE MpU BbIKMIOYEHHOM
(OFF) TpaHaucTope. Noatomy, paboumn pexum (ON duty) cnnoBoro TpaH3ncTopa perynaropa HanpsKeHus nunm
BbIXOJHOW TOK reHepaTopa MOXET ObITb onpeAenieH no BenuunHe HanpsxkeHust Ha BelBoge FR reHepatopa.

Korga BbIxogHOe HanpshkeHue reHepaTtopa AOCTUraeT HOMMHANbHOW (perynmpyemomn) Benu4yuHbl (OKOSo
14,4 B), peryndatop HanpsbkeHusa nepekrnoyaeT CUNoBOoW TpaH3ucTop ¢ pexuma "BkniodeH" (ON) Ha pexunm
"BblkroyeH" (OFF). Korga ke BbIXOOHOE HanpsbkeHWe nafaeT HKe HOMWMHAaNbHOro 3HayeHus, perynsitop
HanpsbKeHUs1 nepekntiovaeT CUNOBOM TPaH3UCTOp ¢ pexnma "BbikrtodeH" (OFF) Ha pexum "kntodeH" (ON).
Takum obpa3om, BbIXOOHOE HanpshKeHue reHepartopa NogaepKMBaeTcsi NMOCTOSHHBLIM.

Pub. No. PTEEQO11T 5-14



CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(4) BeiBoa “G” reHepaTopa

®

-:fr OuogHein

BbINpAMUTEND
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Cunosonn  §
TpaH3ucTop

O6MmoTKa
cTaTopa

ObmoTKa
BO30YX-
OeHuns

e cecmmmcmm e ccm e —m e 3 5B
PerynaTop HanpsixeHua g

FeHe-paTop

OneKTPOHHbIA 6ok
yrpaBsneHus AsuraTenem

HanpsxeHune Ha BblBoge "S"
He MeHee 14,4B

Puc. TT5-29

Mpu oTcyTCcTBUM NMpoBOAMMOCTU Mexay BbiBogom “G” reHepartopa m “maccon” (k npumepy, 100%
Harpysku), TpaHauctop Ne 1 (Try) ocTtaeTca Bcerga BO BKIMHOYEHHOM COCTOSHMM. Korga Ha BbiBoAe”S”
HanpsbkeHne pocturaet 14,4 B, CMNOBOW TPaH3UCTOP [OOIMKEH BbIKMHOYUTLCSA, YTOObI NOoAdepXuBaThb
BbIXOAHOE HanpshkeHne Ha ypoBHe 14,4 B. T.e. 3TOT mpouecc B TOYHOCTU noBTOpsieT paboTy obbIMHOro

reHepaTtopa.
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BO30YX- <
' ,D,EHI/IYA Tr \ Try I \

PerynsaTtop HanpsixeHus

g 5B
OneKTPOHHbLIN Brok
ynpaeneHna gpuratenem

FeHeBaTop

HanpsxeHve Ha BbiBofe "'S™:
He MeHee 12,3 B

Puc. TT5-30

B cnyyae, korga 6nok ynpaBneHust gBurateniem npvHMMaeT pelleHrMe CHU3UTb Harpy3Ky Ha reHepaTtop,
TpaH3uctopom B 6Gnoke ynpaBneHus 3asemngaetcs 6asa TpaHsuctopa Trl. lNocne atoro TpaHsuctop Tri
3aKkpbiBaeTca U Ha auon 3eHepa yepes (BEpXHUM Ha Cxeme) Auopn NogaeTcs HanpshkeHue OT akkymynsitopa
(npumepHo 12,3 B). YnpaBnsawowui TpaH3ucTop Tr2 HemeasnieHHO OTKpbiBaeTcsi, ¢ 06asbl CUMITOBOrO
(cocTaBHOro) TpaH3MCTOpa CHUMAaETCH OTNUpatoLLiee ero HanpsXxeHue 1 OH 3akpbiBaeTcd. Beneacrteue atoro B
06MOTKe BO3OYXXOeHMs nponagaeT TOK BO3OYXOEHUS U BbIXO4HAs MOLLHOCTb reHepaTopa pe3ko nagaeT. B
3TO BpeEMS B CUCTEMY MOAAETCA 9SHEpPrusl C akKymynsaTopHon 6Gatapen. HO 3TO TOMbKO Ha KOPOTKMM
NpoMeXxyTok BpemeHn (npumepHo 0,5 cek). 3a aTo Bpems Orok ynpaBneHust ycneeBaeT yBenM4uTb 060poThl
asuratens. bnok ynpaeneHusa gsuratenemM MOAKMIOYAET reHepaTop K Harpyske u reHepartop Tenepb oTgaet
3Hepruio B CUCTEMY MpU OPYrMX YCNOBUSAX — YacToTa BpalleHus poTopa reHepaTtopa 6onblie, 310 gaet
BO3MOXHOCTb YMEHbLUNTbL BpPeMS, Mpu KOTOPOM OOMOTKa BO3OyXaeHusA reHepaTtopa 3anutaHa Tokom (duty
ratio cHwkaeTcs).

Takoe ynpaBneHue reHepaTopoM CHUXaEeT BEPOSATHOCTb BbIXO[a ero U3 CTpos.

Pub. No. PTEEQO11T 5-16



CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(5) YnpaBneHue TOKOM reHepaTtopa

Mpu paboTte aBuratens, 3MeKTPOHHbIN OMNOK ynpaBneHus ABurateneM OCYLLeCTBMSEeT ynpaBneHue
NPOBOAMMOCTbLIO Mexay BbiBogoM “G” n "maccon”. (B atom cny4ae, pexum "BoiknioveHo" (OFF) Ha BbiBoge
“G” reHepaTopa B paBHOW cTeneHn noppepxueaet paboumn pexum (ON duty) cunoBoro TpaHaucTopa
perynsitopa HanpsbkeHust).

Ha npumep, BkntodeHue hap ronoBHOrO CBeTa BbI3blBAET pe3Koe MoTpebrieHne 3ANeKTPO3Heprum.
OneKTpOoHHbIM BNOK ynpaBneHws ABuratenem, MofyYuB CUrHam O BKIOYEHMM cBeTa pap, oueHuBaet
Ko3abhnLUMEHT 3arpy3km obMOTKM BO3OYyXOeHMS reHepaTopa 1 napameTpbl TEKYLLEro COCTOSHUA aBuraTensi.
Bblumcngaetcs Heobxogumas TonnuBHast gobaska, koTopasi npegoTBpallaeT CHMXeHne 006opoToB
asuratens, pabotatoulero Ha xonoctoMm xogy. Kpome aToro, 3a cuyeT MoBbilWeHWss obopoToB ABuratens
NoBbIWAETCA 4acToTa BpalleHna poTopa reHepartopa — TeM CaMbiM NoAaBnAeTCA BHe3anHoe nosblilleHne
BbIXOHOTO TOKa reHepaTtopa, 4TO 3awuwaeT obMOTKy BO3OyxaeHWs reHepaTopa OT neperpesa, XOTS
reHepatop BblgaeT Tpebyembii B Harpysky Tok. (B nepexogHbll nepuop, kKorga reHepatop elle He
NpOM3BOAMT AOCTAaTOYHO IHEPTUN, aKKyMynsaTopHas Gatapesi oTAaeT 4acTb SHEPrMM Ha hapbl FOIOBHOIO
ceeTa).

B TeyeHue okono 0,5 ¢ nocne TOro, Kak AaTyvK-BblKIOYaTenb AaBrieHWst paboder XuAKocTn B
pyneBoM ynpasneHuu BKYaeTcs, U Takke okono 0,5 ¢ nocne nepemelieHna cenektopa AKIM u3
nonoxeHns "N" B nonoxeHue "D", aneKkTPOHHbIA B10K yrpaBneHnst ABUratenieM KOHTPONMPYET HanpsiKeHne
Ha BbiBode "G", yoepxuBas pexum BbiktodeHnsa (OFF duty) Ha 30% ypoBHe, ons nogaBneHust pes3koro
MOBbILLEHMS MOLLHOCTW OT4ABaeMOro reHepaTopOM.

B cnenywmx crnyydadx ynpasrieHne BbIXOAHOIo TOKa reHepartopa He Npon3BoanTCA:

Mpw BbicOKMX 0BOpOTax ABuratens;

Mpn TemnepaType oxnaxgatoLLen Xunakoctn Hmxke 50°C;

Mpwn BKMIOYEHHOM KOHONLMOHEPE;

Bonee 0,5 ¢ nocne BkNIOYEHNsT faTYMKa-BbIKOYaTENs AaBneHns paboyer XuaKkocTu pyrneBoro
ynpasneHus;

Bone 0,5 ¢ nocne nepemelyeHus cenekropa AKII n3 nonoxexus "N" B nonoxexne "D";

e He 6onee 3 ¢ nocne 3anycka gsuratens.

Ecnn BbicOokui BbIxogHOW curHan Ha BbeiBoge “FR” gnutca 6onee 20 ¢ Bo Bpemsi paboTbl gBuratens,
ANEKTPOHHbLIV BMOK ynpasneHns ABuratenem npuvHUMaeT ero 1 cyuMTaeT, YTo pasopBaHa uenb BbiBoga "FR"
reHepatopa M «3anomMmuHaeT» KoA HeucnpasHocTM Ne 64 u yaepxuBaeT BbiBog “G” reHepatopa Bcerda B
BbIKITHOYEHHOM COCTOSIHUN.

Jatuuk TemnepaTypbl oxnaxgatoLei
XUAKOCTW B ABUraTene

hut BeiBoa "G" reHepaTtopa

LaTtumk nonoxeHWs KoneH4YaToro sana

SNeKTPOHHIi - BeiBog "FR" reHepaTopa

BbikntovaTenb KOHAMLIMOHepa - 6ok
JaTunk-BbIKMOYaTEND JaBneHus ynpasneHus
patoyen X1OKOCTM B PyreBoMm Asurarenem o ;
ynpasreHuu
FRG
3amok saxuranusa - "ST"
leHepaTop

Puc. TT5-31

5-17 Pub. No. PTEEOO11T



CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

(6) JaTumk-BbIKNOYaTenb AaBrieHUs paboyen XXUAKOCTU B pyrieBOM
ynpaBfieH1U
aTtoTt AaT4YUK-BbIKITIOYaTelb gaeTt I/IH(bOpMaLI,VIlO QINEKTPOHHOMY 6J'IOKy ynpasrneHua apurartenem o
Hann4nm Harpy3kn Ha pynesom ynpaslieHUW.

Oeuratens c AByMA EEPXHUMK pacnpedenutenbHbIMU
Banamm (DOHC)

\ A

[laTumk-BbikniovaTenb

JaBneHns paboyeit AneKTpoHHLI GroK yNpaBneHnsa ABuratenem
XWAKOCTU B pyJ‘IEBOM

{/\ yrpaBreHun )

RN IR R A -

Pwuc. TT5-32
/
BKIN.L
(ON)
BbIKJI. d
(OFF) : :
08-24 1.8-24
Hasrnierne (Mla)
AN
JaTumk-BeIKnOYaTens
Puc. TT5-33 JaBneHus padoyeii
XNAKOCTU B pyrneBoM
ynpasneHnn

Ih

Puc. TT5-34

Pub. No. PTEEOO11T 5-18
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(7) NepekntovaTennb cenekrtopa AKII
(TaK)Ke BbINOJTHAET POoJib GHOKMPOBKa pexnmMma cTapTa)

BhikntovaTtenb onpeaenseT Kaxaoe nonoxeHue nepekntodatens cenekropa AKIM.

FI T NS~ N
BoiknovaTens GNokupoBKN

cTapTepa (nepeknoqaTerns

\\l 3amMok 3axuraHna - ST
cenektopa AKIMM)

BblkniovaTens 6NOKWMpPOoBKM

cTapTepa (nepekntoyarens 4
oengKTgpa(A ) A8
Lt P
—— - 2
{ * @ R
2 2 JN
NA)
Puc. TT5-35
BeiBog "S" Ynpasnsatowee J
CTapTepa  pene \b51 AT
OneKTPOHHbINA
6ok ynpaBneHus
JBuratenem
Puc. TT5-36
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CUCTEMA YNPABJNEHUA XONOCTbIM XOOOM ABUIATENA

4. NMpoBepkKa Nosly4eHHbIX 3HaHUU
(1) OTmMeTbTE HEBEPHOE YyTBEpPXAEHUe.

0 (a) BO3D,yLLIHbIl7I KnanaH yBeJIM4eHHbIX O60p0TOB XOJ10CTOro xo4a npu nporpese asuratens Ncnosb3yeTcq
B CUCTEME YyrnpaBJieHNA XOJNI0CTbIM XOO0M C OrpaHunynTenemM Bo3ayLIHOro noTtoka.

O (b) CepBOSJ'IeKTpOD,BVIFaTEJ'Ib peryndaTtopa O60pOTOB XOJ1I0CTOro xoaa N3MeHAET NoJioXKeHne KranaHa u,
TeM CaMbIiM, USMEHAET pacxo BO34yxXa Ha BMNyCKe.

0 (c) OrpaHuunTEnb BO3OYLUHOIO NMOTOKA UCMOMb3YET GUMETANNUYECKUIA SNIEMEHT.

(2) OTmMeTbTE HEBEPHOE YyTBEpPXAEHME.

0 (a) B 6annaccHoM kaHarne gns npoxoda AOMOSIHATENBHOIO BO34yXa YCTAHOBIEHbI: ApoccefibHas
3aCrnoHKa, BUHT NS perynMpoBaHusi 060poToB xonocToro xoga (SAS), cepBoknanaH perynsitropa
06OpPOTOB XONIOCTOro Xo4a, BO3AYLUHbIN KnanaH yBenu4eHHbIX 060pOTOB XOM0CTOro Xo4a unm
orpaHMyMTeNb BO3AYLLHOMO NOTOKA.

0 (b) BuHT perynupoBaHnsi 060poToB X0nocToro xoda (SAS) npumeHsieTca Ans perynuposaHns 6a3oBov
YacTOTbl BPALLLEHMS KONeH4YaToro Bana asuratens, paboTaroLiero Ha XornocToM Xogy.

0 (c) BuHT 3aBofCKOM perynmpoBkM 000POTOB XONOCTOrO Xxo4a (BMHT-yNOpP APOCCENbHOM 3aCIIOHKM)
ABMSETCA MEXAHU3MOM AN PETYNIMPOBaHNSA 3a3opa MeXAyY OPOCCENbHOM 3aCNOHKON 1 KOPMYyCoM
ApoccernbHo 3acnoHku. PerynnpoeaHue 3Toro 3azopa siBNsieTCs Nepuognyecknum 4encTBnuemM npm
TeXHN4YeCKoOM OﬁCJ‘Iy)KI/IBaHI/II/I.

(3) OTMeTbTE HEBEpPHOE yTBEpPXAEHUE.

0 (a) YnpaBneHue xonocTbiM XO40M OBUraTensi 3akntovaeTcsl B NOACTPOVKE AENCTBUTENbHLIX 000pOTOB
XOMNOCTOro Xxo4a K yCTaHOBOYHOMY 3HaA4YeHUIO U3 6a3bl AaHHbIX.

0 (b) YnpaBneHue x0nocTbiM XO40M ABUraTens BKIIOYAET SrEKTPUYECKOe yrpaBrieHne orpaHnunTenem
BO3/YLLUHOro NoTOKa.

0 (c) YnpaBneHue xonocTbiM XO40M ABUraTensi BKOYaET NO3MLMOHHbBIA KOHTPOSIb M KOHTPOSb No obpaTHOM
cBA3MN.

(4) OTmMeTbTE HEeBepHOE yTBepXaeHue.
0 (a) Mpw BkNOYEHMN KOHOULUMOHEPA, cpabaTbiBaeT cMcTeMa NO3ULMOHHOIO KOHTPONs (ynpaBneHus).

O (b) Mpwn nepemeltenns cenekrtopa AKII n3 nonoxeHus "N" B nonoxeHue "D", cpabaTtbiBaeT cucrema
NMO3MLMOHHOIO KOHTPONS (YNpasreHus).

0 (c) Mpw BbIKNOYEHNN OaTYMKA-BbIKITHOYATENS MOSTHOCTLIO 3aKPbITOM APOCCEbHOM 3aCnoHKK, cpabaTtbiBaeT
cuctema obpaTHOM CBA3M.
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MABA 6
CUCTEMA CHUWXEHUA TOKCUYHOCTU

1. OTpaboTaBLuMe rasbil

MoLHOCTL B aBTOMOOUINbHBIX ABUraTensx fofy4yaeTcs 3a CYeT CXKuraHusi OeH3nHa WnuM AU3eribHOro
Tonnuea. K coxaneHuto, NonHoe cropaHve TOMMMB B ABUraTensix HEBO3MOXHO, NO3TOMY Takve BellecTBa Kak
OKMCb Yyrnepoga, HecropeslUMe YIMeBodopodbl, OKUCIbI a3oTa M Ap. BbibpackiBaloTcs B atmocdepy. ITu
BbIOpPOCHI 3arps3HAIOT OKPYXKalolylo cpedy, NO3TOMY CyLLEeCTBYHT CTpPOrMe orpaHuMYyeHusi Ha BbIOPOC 3TUX
BpeaHbIX BELLECTB.

(1) CoctaB oTpaboTaBLIMX ra3oB

16, . o CO KomnoHeHTbl  oTpaboTaBlMx  rasoB  Kak
Y «:0: pes3ynbTaT CropaHust U XMMUYECKUX peakuun, npu
“r ..’ o *:C0: BbICOKMX TeMnepaTypax U AaBrneHusX:
2l '\-\‘ oire yrnepoga (C) u Bomopoga (H), kotopble
7o *ve, . =i NOx cogepxaTtcsi B 6eH3nHe

R 10k 5,/;" The, n rucnopoga (O) m asora (N), KoTopble
%_ & - ABMAOTCA COCTaBMALMMMN BO3AyXa.
% 8r \.‘ ... OcHoBHble  cocTaBnsiowmne  oTpaboTaBLUMX
g 6t “g' 0.2 4 rasoB (Ha puc. TT6-1) nokasbiBalOT CBA3b Mexay
é | ;‘CO L KoabpUuneHToMm n3bbiTka BO3ayxa "

sHY KOHLleHTpaumo OTAENbHbIX 3NeMeHTOoB

S 0TpaboTaBLUNX ra3os.
2F N kY -~
[ ":"‘Cm»*—'fi*“
0 i ! ) N - J

10 12 14 6 18 20 22 24
KoadhdpuumeHT n3bblTka Bosgyxa

Puc. TT6-1

(2) BpeaHble KOMMOHEHTbLI B OTpaboTaBLUUX rasax

(a) BpeoHble KOMMOHEHTbI
¢ KoMMNoHeHTbI, OKka3blBaloLLue NpsiMoe U HenpsiMoe BO3EeNCTBME Ha OKPYXaloLLyto cpeay:
Oxuce yrnepoga (CO)
Yrnesogopogel (CH)
Oxucnbl asota (NOy)

(b) BpeaHble KOMNOHEHTbI U UX BNUAHWE HA YEeNI0BEYEeCKUM OpraHu3m

. CO: obnagaeT cnocobHOCTLIO yYBENUUMBATL CKOPOCTb paspyLleHust remornobuna B 300 pas, npuBoauT
k obpasoBanHnio CO-remornobuHa 1 kK HapyLleHnto 0OMeHa BeLLECTB B OPraHn3Me YerioBeka.

o NOXx: BbI3blBaET pPaCCTPOMCTBO LIEHTpParibHOW HEPBHOW CUCTEMbI W  OblXaTeNbHOW CUCTEMbI B
3aBMCUMOCTM OT YPOBHS KOHLIEHTPALIMM 3TOr0 KOMMOHEHTa U MPOAOIKUTENBHOCTM Ero BAbIXaHUS.

o CH un NOx: pacnpepeneHue sTo cMmecu B aTMocdepe Bo3gyxa nNPUBOAMT K 06pasoBaHMio

(*)OTOXI/IMI/I‘-IeCKOI'O cmMmora npum CuibHOM COJIHEYHOM CBeETeE. DOTOXMMUYECKNA CMOT COCTOUT M3
O30Ha, anbgerngoBs N HATPATOB, BbI3blBalOLL I pasgpaXeHne KOXwu, Crin3ncTblX 060p0‘-IEK nrnas.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(3) MexaHn3m obpa3oBaHus BpeaHbIX KOMNOHEHTOB
(a) O6pasoBaHue CO

CO obpasyeTcs B pesynbraTte cropaHus 6eHanHa. Kak nokasaHo Ha puc. TT6-2 koHUeHTpauus,
Bolaenstowerocs CO 3aBucuT oT KoadhdpumumeHTa n3bbiTka BO3ayxa.

TPeXKOHNOHEeHTHBbIIA

T CxuraHue 6efHbIx
KaTanuTuyeckuii i

cMecel CO O:

NOx  HC  ejirpanusatop %B
pPpM 4000 -7 2000 -4 %
30001 15001 =3
20004~ 1ooo—’- 42
10001 5001 41
[ R Q== -0
0.8 1 1.2 1.4 1.6 A = (AFWR/14.7)
[l ] | 1 [ ! | [
v 1 L 1 1 T T L]
12 147 16 18 20 22 24 KoadpcpuupeHT

n3bblTka BO3ayxa

Puc. TT6-2
(b) ObpasoBaHue HC

YrneBogopodbl B OTpaboTaBLIMX ras3ax, WM HEecropesBlUMe YacTuubl TOMnuBa B Buge rpaduka ux
M3MEHEHNs Kak yHKUMM koadbduumeHTa m3bbiTka BO3Ayxa, MoOkasaHbl Ha puc. TT6-2. Yrneeogopoabl
BblbpackiBalOTCA B aTMOcdepy Ha BCex pexummax paboTbl ABUratens u uMx coaepxaHue B oTpaboTaBLumX
rasax He nogaaetcs pacyeTty B otnuyme ot CO.

Yrnesogopoapl, BbiGpacbiBaeMble B pedynibTaTe HernonHOro CropaHus:

Mpy HEKOTOPLIX YCNOBUSIX, KOraa cMech (BO3ayX, TOMSMBO, OCTAaTOYHbIE ra3bl) He MOTyT CropeTb B kamepe
cropaHusi aBwratensi, Harmpumep, KOrga B Kamepe CropaHusi 3afepKMBaeTCsi MHOMO OCTaTOYHbIX ra3oB,
Hamnpumep, B pexume 3amenrieHus ABuratens unu npyu 6edHbiX CMecsiX, NOSIBISOTCA MPOMYCKW 3aKUraHust
U HEeMoJIHoe cropaHune, No3ToMy 6osbLLOe KOIMYECTBO YriieBOAOPOA0B BbibpackiBaeTCsi B aTMOCHEPY.

YrneBogopoakl, BbibpackiBaeMble B MpoLEecce HOPMarbHOIro CropaHus:

Yrnesogopoabl BeibpackiBaloTcs B aTMOCHEPY B TEYEHNE PEXMMOB HOPMAaribHOrO CropaHnsi BCreacTBue
HEMOJIHOro CropaHnsa CMecu B NMPUCTEHOYHBIX 30HAaX Kamepbl CropaHus, HECropeBLUas CMECb TaKKe OCTaeTcs
B LLENM MexXay OHWULLEM MOPLUHS W TrofloBkon Gnoka umnvHOpoB («weneBor 3hdeKkT»), a Takke mexay
BGOKOBOW CTEHKOW MOPLUHS 0 NEPBOro KosbLia M CTEHKON LUNuHApa.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

BnyckHoin BoinyckHon
KranaH  knanad

MNoBeaeHWe cnoa NnamAaAraweHns1 B KaMepe cropaHna

Puc. TT6-3
(c) O6pasoBaHue NO,

< 7000 [ O6pas3oBaHue NO,

2 6000 F Bonbuas YacTe oTpaboTaBLUVX ra3os COCTOUT

& 13 okucnos asota. Okucnbl a3ota obpasyloTcs B
x= 5000 [ pesynetate peakumn Ny 1 02, B YCNOBUSAX
%g BbICOKMX TemnepaTtyp ¥ OaBrfieHun B npouecce
xE 40001 CropaHusi.
=m
Jo 3000 ZE! pesynbTaTos MOAEenMpoBaHus
o 06pa3oBaHMsA OKUCIOB a30Ta, YCTaHOBIEHO, YTO

'_
QI:,F? 2000 } Hambornee BaxHbIM PakTOPOM Npu 0bpasoBaHMK
0 OKMACMOB  a30Ta  fABMSETCA  KOHLEeHTpauus
22 10001 kucriopoga Bosgyxa O, U MakcumanbHas

o L , . TemnepaTtypa B Kamepe CropaHusi, YTo 1 BUAHO
2000 3000 4000 13 puc. TT6-4.

MakcumansHas Temnepatypa rasos
B Kamepe cropaHua asuratens, °K

Puc. TT6-4
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CUCTEMA CHUXEHUA TOKCUYHOCTH

2. MpnHUMN [EeUCTBUA CUCTEMbI
(1) Cuctema npnHyaAUTENbLHOW BEHTUNALMM KapTepa

BosgyLHbIR
duneTp

LLInaHr oTcoca ragoB cucteMbl PCV e r—— g oy
(MPUHY AUTENBHOW BEHTUNALMK KapTepa) — : Y l

/-

| Knanan PCV (npuHyauTensHon J

BEHTMNALMM KapTepa

z-——)

S b

Pwuc. TT6-5

Cncrtema nNpvHYOMTENBHOW BEHTUNALUW KapTepa MpensitTCTByeT MNPOHMKHOBEHUIO KapTepHbIX ra3oB B
aTtmocdepy.

Ceexun BO3AyX, NOCTynawLWMi w3 BO3AYLIHOrO dunbTpa B KapTep ABWratens 4epes LUNaHr
NPUHYANTENBHON BEHTUNALMM KapTepa, CMeLLMBaeTCs C rasamu, Haxogawmmmcsa B kaptepe. KapTepHble rasbl,
nepemMellaHHble CO CBEeXWMM BO34yXOM, MOCTynalT BO BIMYCKHOW KONMektop u4epes knanaH PCV
(MpuHyauTenbHoM BeHTUNAUUKM KapTepa). MNnyHxep knanaHa PCV, oTKpbiBaeT nepenyckHoe OTBepcTue 3a cyet
paspexeHus BO BMYCKHOM KOJSNEKTope, perynmpyeT NOTOK KapTepHbIX rasos.

Harpy3aka PaspexeHune MonoxeHne nnyHxepa KonunuecTtBo nponyckaembix
apurarens KapTepHbIX ra3oB

Manas Bbicokoe lNepemelyaeTca Bneso Manoe

CpenHsas CpeaHee HaxoauTcsa nocepeanHe CpenHee

Bbonbwas Hwn3skoe MNepemelaeTtca BnpaBso Bbonbuoe

MOTOK KapTepHbIX ra3oB pPerynupyetcs M MNpyu HU3KUX Harpyskax asuratens, Aansi obecrneyeHusi ero
cTabunbHoM paboTbl, U Ha BbICOKMX Harpy3kax Ans yryyleHns BEHTUNSALUMK KapTepa.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

e KnanaH PCV (npuHyaAuTenbHOW BEHTUNALMUMU KapTepa)

MnyHxep KnanaH PCV

Ko BnyckHoMm .
Y Y (NMpUHYANTENBHON BEHTUNALMU KapTepa)

KONNEKTOpY
T T KnananHas
- AL o KpbILLIKa B COOTBETCTBUM c N3MEHSAILLNMCS
i - paspexeHnem BO BMYCKHOM Konnekrope
MpyuHa peuratenss B knanaHe PCV  nepemelyaeTtcs
MpyxuHa nayHxep, 4yTO onpegenser KONIMYecTBO
NpoTeKatoLNX KapTePHbIX ra3os.
o Mpn HU3KOW Harpyske, KOSIM4ecTBo
o NPOTEKAIOLWNX KapTEPHbIX ra3oB HE3HAYUTENLHO:
E 310 cTabunuaupyetr paboty geuratena. C
o NOBLILLUEHWEM Harpy3ku, KOMMYECTBO KapTEPHbIX
|&_% rasoB, NpoTeKalwLlnX Yyepes CUCTEMY BEHTUMALMM
3 BO3pacTaer.
o
o]
[
Q
@
T
=
|y
ie]
’:ﬁ [
PaspexeHue XonocTon xo4,
Bbicokas Harpyska
aApuratena
Pwuc. TT6-6

(2) Cuctema ynaBnuBaHusa napoB Tonnmea

ONeKTPOHHBIN
6ok
ynpasneHus
Kopnyc apoccernsHoi Apratenem
3aCNOHKU ( ) (~ [aTunk paspexeHust
Ws TonnueHoro 6aka (Ana Apuratens 4G1)
bIKM, [atuuk pacxoga Bo3ayxa
.2 ] (kpome pBuratens 4G1)
Aacopbep SMeKTPOMATHUTHbIi [JlaTunk TemnepaTypbl
- KnanaH npoAyBku <—{ oxnakgarLen XUaKocTu B
agcopbepa
nsurartene
ynpasnmopugﬁg JlaTunk TemnepaTypbl BO3ayxa BO
BMYCKHOM KOnnekTope
[aTtunk atMoctepHOro gaBneHus
\_ (kpome aguratens 4G1)

i

Puc. TT6-7
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CUCTEMA CHUXEHUA TOKCUYHOCTH

Cucrtema ynaenmBaHuA NMapoB ToniiMBa npegoreBpallaeTt Bbl6p00 napoB TOMnBea, CO6I/IpaIOUJ,I/IXCFI B

Gake, B aTMocgepy. Mapbl Tonnuea 13 TonnMeHoro G6aka

npoxogAaT 4yepes D,ByXXO,CI,OBOVI KrnanaH, (OH co3paet

onpederneHHbIi ypoBeHb AaBIeHUst NapoB Tonnvea B 6ake) U cucTeMy TpyGok/LWinaHros B agcopbep ans ux
HakonneHusi. Mpu paboTe pBuraTens, 3MEeKTPOMarHWUTHBLIN KranaH npodyBku agcopbepa BKMYaeTcst Mo
KOMaHOe 9reKTPOHHOro 6rioka ynpaBneHus ABuraTenem, napbl TOMNMBA, HaKOMieHHble B apcopbepe,

NMPOXOAsAT Yepe3 INEeKTPOMAarHUTHbIA KnanaH npoayBKu

W NPOOYBOYHLIN KaHam M NocTynatT BO BMYCKHOM

KONNEeKTOop, U 3aTeM CXKUraloTCA B Kamepe CropaHua apurartens.

Ha xonogHom gsuratene vnm npun Manom pacxone

Bo3dyxa (korga asuratenb paboTaeT Ha XONnocToMm

XoA4y), SNeKTPOHHbIN BNOK ynpaBneHnsa ABUraTteneM BbIKNOYaeT 3NEKTPOMarHMTHbIN KnanaH npoayBKu, YTobbI
npekpaTuTb NOCTYNfeHNe NapoB TONMUBA BO BMYCKHOW KOMMEKTOP. OTO He TONbKO yryyllaeT ynpaBnseMoCTb
XOMNOAHbLIM ABUraTenem Unu OBMXXeHNe aBTOMOOUIA C Marnon Harpy3kom, HO U Takke cTabunuampyeTt ypoBeHb

BPeAHbIX BbIGPOCOB.

(a) Bnok-cxema cuctemsbl

Bo3ayLUHEIA
duneTp

f

OneKTPOMarHUTHbIA
KnanaH npoAyBK1
agcopbepa

OrpaHu4yuTtenb
1o nepenonHeHunto

(2-x xof0Bol1 knanaH) ~ OrpaHWumMTens no

nepenosiHeHWo Mpo6ka TonnueHoro
(BblgaBHVlBaromaﬂ Haka (c BakyyMHbIM

W
[euratens
/

KOHTpOJ‘I(beI6I7I TOMNUBHBIN 7
knanaH (TpebyeTca npasunamMn - A 6
6e30naCHgCTv¥ FMVS% 301) Aicopoep

- ~ — [1pOYBOYUHbIIA BO3AYX
~a—— [lapbl TONMUBA

Pwnc.
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Tpyoka) \ KnanaHom)
‘4 7> Tonnueo-
Y 7/ 06 7
NZAYN e o
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TonnuBa B Gake
ﬁ\lﬂ: —»TOMNMBO
/ A\
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(b) Aacop6ep

K anekTpomarHuTHoMY

agcopbepa

KnanaHy NpoAyBku \

Yrone—y

sl

ATMocdepHbLIA
BO3AYX

Puc. TT6-9

Mapbl U3 ToNNUBHOIO Baka

Mpu HepaboTalolleMm Asuratene, napbl TOMNUBA,
obpasylowmecs BHyTpu TonnmBHoro Gaka, nepexoasT
B agcopbep 1 KOHOEHCUPYHOTCS TaM.

Mpu pa6oTatollem asuraTene, napbl TonnvBea,
HakonueLmMecs B agcopbepe, yepes
SMEKTPOMarHWTHbIA  KnanaH npoAdyBku aacopbepa,
NepeHoCATCS B KOPMNYC APOCCENbHO 3aCIOHKN.

(c) SnekTpoMarHUTHbIMN KnanaH NpoaAyBKU aacopbepa

Bo BnyckHol KonnekTop

W3 aacopbepa

\

BneKTpoMarHUTHbIA
KnanaH npoaysku
agcopbepa

AkkyMyngTopHas
barapes

3]

O o
OneKTPOHHLI Brok
YnpasnatoLee ynpasneHna Agpuratenem
pene
Q
®,
O

@,},

Puc. TT6-10

Twuna anekTpoMarHuTHoro knanaHa npogysku - (ON) / BeikntoyveH (OFF).

OH CpaGGTbIBaeT no curHany 3neKTpoHHOro Gnoka ynpasnieHuna apuraTtenem.

KnanaH OTKPbIBAETCA MNpPU BKITKOYEHUN 3JNEKTPOMAarHMTHOro KrianaHa, 4emM OoCTuraeTcd OO0CTyn napoB
Tonnumea BO BHYCKHOVI KOJJTEKTOP.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(3) Cuctema peunpkynsumm otpabotaBlumnx rasos (EGR)

i
N A
ONEKTPOHHbIN
Gnok
ynpasneH1s
ZBuratenem
BbIKT=— BKI1. ( ) {

[atuuk paspexeHus (ang

] asuratenen mogenu 4G1)
[atuuk pacxona Bosayxa

e (kpome aBuratenen mogenu 4G1)
Hatunk TemnepaTtypbl

YnpaensioLyee oXraXkaaroLLen XMOKoCcTu B
pene asuratene
\ ) \_[JatumKk nonoxeHus KoneH4yaToro
AKKYMYNATOpHAsA Bana
Batapes

Pwuc. TT6-11

Cwuctema peumpkynsumm oTpaboTtaBwmx rasoB (EGR) cHwxaeT BbiGpockbl okucrioB asota (NOy). lNpu
MOBbILLIEHUM TeMNepPaTypbl CropaHus BO3AYLLHO-TOMMMBHOW CMECH, B UMNUHAPE ABuratenst obpasyeTtcs 6orbluoe
konuyecteo okucrioB asota (NO,). lNMoatomy 3Ta cuctema nepenyckaeT 4acTb OTpaboTaBLMX ra3oB U3
BbIMYCKHOIO KOJJSIEKTOpa B KaMepy CropaHusi Yepe3 BMyCKHOW KOMNMEKTOP AN CHUXKEHUS TemnepaTtypbl LuKnia B
UunuHape aBuratensl, YTo CyLLeCTBEHHO CHMXXaET KOHLeHTpaumio okucros aszota (NOy).

CywectByeT aBa cnocoba ynpasneHus cuctemonn EGR.

(a) YnpaBnenHune ON /OFF
Brnok ynpaeneHnusi opuratenem BKIOYAET 3M1eKTPOMarHnTHbIA knanad EGR 1 nocne 31oro B BakyymHyto

Kamepy mcnonHutensHoro knanaHa EGR nogaetcs naBneHune, nponopumoHanbHoe pa3peXeHuto, KoTopoe
co3faeT NOTOK BO34yxa, MPOXOAALLMIA Mo 06pesy ApoccenbHON 3acnoHku. LLITok ucnonHUTensHoro knanaHa
nogHMUMaeTcs u oTpaboTaBLuMe rasbl NPOXOAST BO BNYCKHOW KonnekTop. brok ynpasneHust geuratenem
OTKIMHOYaET Nepenyck oTpaboTaBLUNX ra3oB:

- Korga guraternb He NporpeT,

- Ha XOJI0CTOM X0Ay,

- Ha pexvMe MakCMMarbHOro YCKOPEHUS (Harpyskm).

(b) Cucrtema ynpaBneHus paboton cuctembl (duty control)
(WKMpPOTHO-UMNYNbCHaA MOAYNALUA)

B anekTpoHHO-ynpaBnsieMoi cucteMe peumpkynsumum otpabotaBwmx razos (EGR), oona nepenyckaembix
oTpaboTaBLWUIMX ra3oB pPeErynvpyetcss CUCTEMOW  ynpaBreHuss pabotom cuctembl (duty  control)
3NEKTPOMAarHMTHOrO KranaHa peuupkynsauum otpabotaBwmnx rasoB (EGR). YUem Bbilwe nokasaTtenb ynpaBrieHus
(duty control) , Tem BbiLe Aona nepenyckaembix BO BMYCKHYO cUcTeMy oTpaboTaBLUMX ra3oB.

- T

MokasaTens

t ynpasreHna = x 100 (%)
T - (duty control)
BKN. —
BbIKI.
—»
Puc. TT6-11a
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(i) WcnonHutenbHbIn knanaH cuctemsl peunpkynsuun O (EGR)

MpyxrHa

3anopHbIi
KOHYC KnanaHa

/ HAnadparma

Konnekrop

a_—_—D - Pa3pexeHve

Bo BryckHown ° ,'\

OTPaGOTABLUNE ppg )

rasbl

Puc. TT6-12

KnanaH cuctembl peuupkynaumm O (EGR), wcnomnb3yetr avadparmy Ansg ynpasneHusi MOTOKOM
oTpaboTaBLUMX ra3oB, NPOXOAALUMX Yepe3 CUCTEMY PeLMPKYnaLMM, NyTeM NepeMeLLeHns 3anopHoOro KoHyca
KnanaHa B COOTBETCTBUM C BENTMYNHON paspekeHuns, NoCTynatoLLero B BakyyMMpyeMyto nonocTb KrnanaHa.

Flpvl yBEJITMYEHUN pa3pexXeHUA Bbllle YCUIMnNA MNMPYXWHbl, KrnanaH OTKPbIBA€TCA, KaK NMOKa3aHO Ha PUCYHKe
BbllLe, N OTpa6OTaBLUVIe rasbl MNOCTynaKwT BO BﬂyCKHOIZ KOJIEKTOD.

’ K KanaHy CUCTEMbI

peumpkyriauyun OF (EGR)

)

] &

E—

W3 kopnyca _
ApocceribHoi

3aACNOHKU

Puc. TT6-13

(i) JOnexkTpomMarHWTHLIN KNanaH ynpasneHus

cuctemomn peunpkynaunm OTpa60TaBLLIMX ra3oB
(EGR)

e Twun ynpaenenus "BkntodeH" (ON) —
"BbikrtoueH" (OFF).

Bo BKIMOYEHHOM COCTOSIHUM MepeKpbIBaeT KaHar
aTMocdepHOro [AaBneHust (Mcnonb3ylolerocss ans
3aKpbITUS UCMOSNHUTENBHOrO KnanaHa) n,
OOHOBPEMEHHO MOAAaeT B  BaKyyMHyl0 Kamepy
AaBneHune, cospatolleecs Ha obpese OpoccenbHOM
3aCIOHKMW.

e Cuctema ynparneHusi paboToi cucTembl
(duty control).

OneKTPOMarHUTHbIN KnanaH ynpaeneHuns
cucTteMon peumpkynsaumm otpabotaswwnx rasos (EGR)
perynupyeTt BenuYVHY paspexeHusi, nogaBaemoro K
knanaHy cuctembl peumpkynaumm O (EGR) B
COOTBETCTBMM C  CUrHanoM, nocTynawowmMm K13
3MNeKTpoHHOro 6roka ynpaBneHns gsuratenem.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(4) Katanutnyeckum HenTpanusaTop

BosaayLuHbIA

[

dunbTp
L

oop

3 [

PerynaTtop
AaBneHus
ToMnvBea

KranaH npyHyWTE] I5HOW
BSEI:TI/IJ'IH Mn KapTepa,

KnanaH cuctembl

?Eélﬂn)Kynﬂqmm or

BbIKIT.

) L9

i

(( Hre

OneKkTpoMarHUTHbIN
KrnanaH ynpasrieHus

CHUCTEMOW peLypKynaLn

OTpaGOTaBLIJI/IX rasos

KucriopogHblit gatumk

\S

BKI.

Aacopbep

BKI1. 3nekrpomarHnTHeIit
KrnanaH ynpasneHns
npoAyskon agcopbepa

OnNeKTPOHHLIN
©rok ynpasneHus
B — ABUraTENIEM
KaTtanutuyeckuii
HelTpanusaTop

OneKTPOHHLIN 6ok
ynpasneHua gpuratenem

d

"Macca"

Ynpasnsowee
pene aBuraTens

Y
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CUCTEMA CHUXEHUA TOKCUYHOCTH

Cucrtema CHWXEHUSI TOKCUMYHOCTW, MoKasaHHas Ha puc. TT16-14, BknodaeT B cebsa TPEXKOMMOHEHTHbIN
KaTanuTuyeckun HewTpanusaTtop, paboTawwmii COBMECTHO C CUCTEMOW OOpaTHOM CBS3U (OHA WCMOMNb3yeT
KMCNOPOAHbIA AaTyuK), KoTopas ycunmBaeT 3apdEeKTUBHOCTb OENCTBUSA TPEXKOMMOHEHTHOIO KaTanuTU4eckoro

HeuTpanunsaTopa.
o 100 N
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KoadhdumureHT nsbbiTka Bosgyxa
(cTexmMomMeTpryeckuii cocTas)

Puc. TT6-15
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Cwmechb CtexvomeTpudeckuri  CMecb
Goratan  cocTaB CMeCH 6egHas

QHEKTPM‘-IECKaH XapaKkTepUcTuka
KncnopogHoro gart4ymnka

Puc. TT6-16

Ha pwuc. 6-16 nokasaHa B3auMMOCBS3b MeXOy
COCTaBOM CMeCu UM [JuanasoHamu  COAEepXKaHus
yrnesogopogoB  (CH), okucm yrnepoga (CO) wu
okncnammn asota (NO,), 0O BENUYMH KOTOPbLIX MOXET
CHWXaTb WX cogepxaHue B OTpaboTaBLIMX rasax
TPEXKOMMOHEHTHbIA KaTanuMTUYeCckuii HenTpanusaTop.
Kak BMOHO M3 puCyHKa CHWxeHue copgepxanua CH, CO
n NO, 6nM3KO K HyMKO KBa3NCTOXMOMETPUYECKOM
cocTaBe CMecHm.

Ha puc. TT6-16 nokasaHa cBs3b Mexay COCTaBOM
CMEecU W 3NeKTPOABMXKYLLEW CUMOoW, NPOU3BOAMMON
KACNOPOOHbIM  OAaTYMKOM, BXOOSAWWMM B CUCTEMY
obpaTHon CBA3N. Kak BUOHO n3 pucyHka
9MNEKTPOABWXKYLLAs Ccuna pes3ko Bo3pacTaeT npu
oboralleHnn coctaBa CMeCK 1 pe3Ko CHKaeTcs Npu ee
obegHeHun.

Cucrtema obpaTHom CBSA3U ncnonb3yet
XapaKTePUCTUKN KUCINOPOAHOro AaTymka.

CnegyeT noAyepKHyTb, YTO 3MEKTPOHHLIN GMOK ynpaBneHus ABuratenem noadep)kMBaeT COCTaB CMecH
Hanbonee GM3KUM K CTEXMOMETPUYECKOMY COCTaBy MyTeM MOACTPOWKM KONMYECTBa BMNPbLICKMBAEMOro TOMNMBa

B COOTBETCTBUN C CUTHAJIOM KMCJTOPOAHOro Aat4yumka.

OneKTPOHHbIM BNOK ynpaBneHus ABuratenem BblOupaeT NoOrvky ynpasneHus asuratenem no obpartHowm
CBSA3W, Ha pexuMMax HWU3KUX U CPedHuUX Harpysok, npu nporpetoMm gsuratene (cm. pasgen "YnpasneHue

obpaTHon cBA3bK" Ha cTp. 3-10).

[Buratenu c HenocpeACTBEHHbIM BrpbiCkMBaHMeM 6eH3uHa B umnuHgpbel (GDI), paboTtatoT Ha 6eaHbix
CMecCsIX Mpu HebOomMblMX WU YMEPEHHbIX Harpyskax ABuratens nns OOCTVKEHUS TNydllen TONMBHOW
3KOHOMUYHOCTU 1 CHWXKeHNs1 cogepxannst CO, B oTpaboTaBLUMX rasax.

6-11 Pub. No. PTEEOO11T



CUCTEMA CHUXEHUA TOKCUYHOCTH

¢ TpPeXKOMMOHEHTHbIN KaTanuTU4YeCcKU HeuTpanusaTop

Kopnyc HeliTpanuaatopa

O6oroYka KaTanusaTopa /

TN
Paves
ya A
[ 7 JAY
/s LY
L Ty
| 15
tt ]
== i
is 4
J 3 V4
‘l

CnvpankeHbIA TvN MocnonHbIA TUn PelueTyaTbii TN
Bxop oTpaboTaBLUMX ra30B
MOoHONUTHLIA TN
Puc. TT6-17 Puc. TT6-18

B TpexkoMMNoHEHTHOM HeWTpanuaaTope NPUMEHSIIOTCA KOMOWHMPOBAaHHbIE KaTanuMTuyeckne martepuarnsi
(nnaTuHO-poamMeBble UK NNaTUHO-POANEBO-NaNNaaneBble) Ans NpeobpasoBaHUs TOKCUYECKMX COCTaBMSIIOLLMX
(CO, CH n NO,), cogepxalumxcsa B oTpaboTaBLUMX ra3ax, B 6e3BpeaHble BELLECTBA.

YMeHblieHne copgepxaHua CO n HC gocturaeTtcs mx okucneHuem, B TO BpeMsi Kak copepxkaHune NO,
JOCTUraeTcs UX BOCCTAHOBIIEHUEM.

TPEexKkOMMNOHEHTHbIN KaTanuTUYeCKUn HEMTpanm3aTop U3roTOBNSAETCA ABYX TUMOB: LLAPUMKOBOMO TuMa umnu
MOHOMMUTHOro Tuna. LlapukoBbin HeNTpanuMsaTop COAEPXWUT LWapuku 2-4 MM B AvameTpe, MOKpbITbie
Katanutnyeckumm martepmanamv. MOHOMUTHBIN TUM MMEET MOHOSMUTHYIO COTOBYIO CTPYKTYPY, MOBEPXHOCTb
KOTOPOW MOKpbITa KaTtanuTuyeckuMmu martepuanamu. [louTn Bce BbiNycKawoWMecs TPEXKOMMOHEHTHbIE
KaTanuTnyeckme HerlTpannsaTopbl UMET MOHOMUTHYIO CTPYKTYPY.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(5) BUHT perynupoBKM cocTaBa cMecU (nepeMeHHoe COnpoTUBIIeHne)

<ABTOMOOWNK 6e3 KaTanNnUTU4YECKOro HemTpanmsaropa>

[epemeHHoe conpoTuBneHue

—— AWM~
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A\
y74
A\

BWHT perynuposku
cocTaBa cMecu
(mepemeHHoe
CorMpoTHBIEHNE)

N
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N
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OneKTPOHHbIN Y A
Bnok
o | ynpasrneHus
— ABuratenem
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I
=
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B ctopoHy  [MomnoxeHne B cTopoHy

ofefJHEHA nepeMeHHOro oboralleHns

cMecH CONPOTUBIEHNA  CMecK

Puc. TT6-19

BUHT perynupoBkM cocTaBa CMecU W3MepsieT COMpOTUBIIEHWE MNepeMeHHoro peaucTopa. OH
Ucnonb3yeTcs ANs peryrnMpoBaHns KOHUeHTpauun okucu yrnepoga (CO) B oTpaboTaBlumx rasax npu pabote
ABUraTensi Ha XOfoCTOM xofy. ONeKTPOHHbIN BMoK ynpaBneHns 3anporpaMmMmnpoBaH Takum o6pasom, YTobbl
MMeTb BO3MOXHOCTb W3MEHSITb KONIMYECTBO BrPLICKMBAEMOro TOMMMBA B COOTBETCTBUM C MOJIOXKEHUE
NepemMeHHOro ConpOTUBIIEHMSI.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(6) bopToBas auarHocTu4yeckasa cuctema (OBD)

(a) OnarHocTnyeckue koAbl HeucnpasHocTh (DTC)

Ha HekoTopbix Mogenax aBTomobunen, npumeHsietcsa cuctema OBD. B npumeHnsiembix E-OBD (gns
EBponbl) cucreme n cucreme J-OBD (ana AnoHun), gnarHOCTUYECKUE KOAbl OTIIMYAKTCS OT OOLENnpPUHSTBIX
OBYX-UMpPOBbIX 0003HAYEHMI MO OTHOLUEHWIO MEXAYHApOAHOW CTaHOapTU3MpoBaHHoOW cucteme "P + 4
uncppbl" (ISO 15031-6/SAE J2012).

BcneactBne  MCnonb3oBaHUA  HOBbIX  CTaHAapToB  Ans  0603HayeHWss KOOOB  HEUCnpaBHOCTEMN,
obwenpuHaTbin metoq (DTC) cunTbiBaHUA AMArHOCTUYECKNX KOLOB (METOA CYMTbIBAHUSA NOCNeA0BaTENbHOCTU
MUFaHUA KOHTPONBbHOM Mamnbl  MHAMKALUUW  HEUCNPaBHOCTM ABuraTens) OTMeHeH. [ns  cuuTbiBaHMS
ONarHoCTUYECKMX KOOOB HEUCMPABHOCTEN Ucnonb3yeTca npubop MUT-II.

P 0 4 4 0

MNonoxeHune 1 P [Buratenb 1 TpaHcMuUccUs ’
B Kysos
c Laccu
U Certb cBsizn (anekTpoobopyaosaHue)

MNonoxeHne 2 Onpepenexne 0 CtaHOapTM3npoBaHHbIV
HeucnpaBHOCTU koa no SAE/ISO

1 CneumanbHbIli 3aBoaa-
npou3BoguTens

Bcs cuctema

YnpasrneHne TONSIMBOM 1 BO34YyXOM
YnpaBneHve TOMMBOM M BO3OYXOM
Cwnctema 3axunraHnsa/Nponyckn 3axuraHms
BcnomoraTtenbHasi cuctemMa CHUKEHUS TOKCUYHOCTHU
YnpasneHne cCMCTEMOMN XOOCTOro xoaa
BxogHble/BbIXOOHbBIE CUTHAMbI, ANIEMEHThI yNpaBneHus
TpaHcmuceuns

CwvnoBas nepegaya 6e3 anekTpoHHOro 6rnoka ynpasneHus

MonoxeHne 3 Cuctema

ONO OB WN-O0

MonoxeHwne Homep oTaenbHOro afieMeHTa unm cCUCTeMbI
4/5 (AFS, TPS n gp.)
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(b) MpuHUMN AencTBUA CUCTEMBI onpeaeneHus HeucnpasHocten (E-OBD)

Ona Toro 4ToGbl yb6eanTbCsl, 4YTO MNoKasaTenu KOMMOHEHTOB CUCTEMbl YMpPaBfieHWs! TOKCUYHOCTLIO,
BBOAATCS KOHTPOJIbHbIE (PYHKUMM KaTanmUTUYECKOro HeWTpanusatopa, nepedHero U 3afHero KUCIOpOAHbIX
AaTYMKOB, MO MPOMYyCKam 3aXKUraHus 1 no TOMMMBHON cucTeMe.

KucnopogHbIn gatyunk, OOMNOSHUTENBHO YCTaHaBNUBAEMbIA MOCME KaTanuMTUYeCcKOro HewWTpanusaTopa,
cneguT 3a COCTOAHMEM HerTpanuaaTopa.

MpoBepsemblii [MpoBepsaemoe yCTpOUCTBO
napameTp
YpoBeHb KaTanutnyeckun Hentpanunsartop
TOKCUYHOCTU

oTpaboTaBLUMX ra3oB

Mponycku 3axuraHvsl B Auratene

KucnopogHbii gaTymk

Cucrtema BMPbICKMBaAHNA TOMNNMBa

HewncnpaBHoOCTb Cwuctema perynatopa obopoTtoB xonoctoro xoaa (ISC) B gBuratensx ¢ pacnpegeneHHbIM

CUCTEMBI BrpbickmBaHuem tonnuea (MPI), cuctema anekTpoHHOro Np1MBoAa ApPOCCENbHOM
3acnoHku (ETV) B aBuraTtene ¢ HenocpeacTBEHHbLIM BNPbICKMBAHNEM BEH3NHA B
uunmHgpsl (MPI), cuctema knanaHoB peuunpkynsauum otpadoTtasLumx rasos (EGR) B
ABuratensx ¢ HenocpeacTBEHHbIM BrpbICKMBaHWeM 6eHsnHa B uunuHgpsl (GDI)

PaspbiB unum [aTtunk atmoccepHoro gasneHus

KOpOTKOE 3aMblKaHue
B Lienu

HaTtunk TeMnepaTtypbl BO34yXa BO BMYCKHOM KOJIJTIEKTOpE

Hatunk pacxoga sosagyxa (AFS), oatumk paspexeHus

HaTtunk TeMnepatypbl oxnaxgarLen XnagkocTu B Asuratene

[atumk nonoxeHus gpoccensHomn 3acnoHku (TPS)

[atumk nonoxeHusi neganu akcenepatopa (APS)

[aTtunk nonoxeHus pacnpenenntenbHOro sana

D,aTLWIK NONOXeHNA KoneH4yaToro Bana

KucnopogHbeii gaTymk

HarpeBaTeanblﬁ ANEeMEeHT KMCnopoaHoro gat4ymnka

Jatunk geToHauum (Ha HEKOTOPbIX MOAENAX aBTOMObUNS)

Hatunk paBneHus Tonnmea (cuctema GDI)

dopcyHka (cuctema MPI), bopmmpoBaTens curHanos ynpasneHnst opcyHKamm
(cuctema GDI)

(c) KoHTponbHasa namna MHAUKaLMXU HeUCrpaBHOCTU ABUraTens

KOHTpOJ'IbHaH NamMna nHauKkaumn
HeMCnpaBHOCTU ABUraTens

0 e

120

B >4 ¢

NN

6-15 Pub. No. PTEEQO11T




CUCTEMA CHUXEHUA TOKCUYHOCTH

I'IpV| noAaBJ1IEHNMN HEUCNPaBHOCTU B CUCTEME WM OaT4yuKe, ONMUCaHHbIE B FI.(6). KOHTpOﬂbHaﬂ namMmna
MHOWKaUMM HeucnpaBsHOCTU ABUratenda 3aropaetcda WM Ha4duHaeT Muratb, npegynpexgada BoauTernd o
BO3HUKLLEN HEeNCnpaBHOCTW.

Ho B HeKoTOpbIX CUTyauusx, MpU MOSIBAEHUN HEMCNPAaBHOCTW, KOHTPOMbHAsA famMna He 3aropaeTtcs
unm He muraet. MNpu BKIHOYEHWMM 3aXmMraHus (3anOMHWUIICA OMArHOCTUYECKUn kop HemcnpaBHocTn — DTC)
cucTtemMa npegynpexaeHus cpabaTtbiBaeT TONMbKO B Cyvae, Korga HeMcnpaBHOCTb NOSIBUMNAch HE MEHEee YeM B
ABYX nocriegoBaTenbHbIX LUMKNax ynpaeneHus asTtomobunem (drive cycle)*. Ecnn xe HeucnpasBHOCTb
0BHapyXunacbh TOMbKO OAHaXdbl U HE MOBTOPWACh NpY CReaylLwem LUUKe, KOHTPOnbHas namna nHankaumm
HencnpaBHOCTW ABUraTens He 3aropaeTcs.

MwuraHne KOHTPOSbLHOW Namnbl UHOMKAUMM HEUCNPaBHOCTM ABUraTtensl npoucxoauT TONbKO Toraa,
Korga nosiBNSEeTCs HeMCNPaBHOCTb B MEKTPOHHOM MpuBoAe ApoccernbHon 3acnoHku (ETV). OT1o npoucxoant
Jaxe B crnyyae pasoBOro MoOsiBNEHUA 3TOW HewucnpasBHOCTU. B aTom cnydae npoucxoguT 3anoMuHaHue
AnarHocTmyeckoro koga HeucnpasHoctn — DTC.

KoHTponbHasa namna nHavkaumm HEMCNpPaBHOCTU ABUraTens He racHeT, AaXe eCNn HEMCNPAaBHOCTb He
Obina oOHapykeHa B TeyeHuMe Tpex nocnegoBaTenbHbiX Uuknax. OpHako [uarHoCTUYECKUA  Kog
HeucnpasHocTM — DTC octancs B namstn 6noka ynpaeneHus. Ytobbl ounctutb 6ok ynpaeneHust ot DTC,
HeobxoamMmo mcnonb3oBatb Npuoop MUT-II unu obwmin ckanupytowmn npmudop (GST). OAunarHocTnyeckuin ko,
HENCMNpaBHOCTU TaKke MOXeT OblTb CTepT OTCOeAMHEHWEM OTpULATENbHOro NMpoBoda OT aKKyMyrSTOPHOW
GaTapewu.
* Lukn ynpasneHus astomobunem D/C — (drive cycle) — aTo npomMexxyToK BpeMeHu OT 3anycka asuraTens o
MOMEHTa OCTaHOBKM aBTOMOOUIS U BbIKITIOYEHUST 3aXXUTaHWUSI MO OKOHYaHUM NPOBEPKM COOTBETCTBYHOLLIEN
CMCTEMbI UMK AaTymKa.

(d) DaHHbIe «cTon-Kaap» — PYHKUUA 3anOMUHAHUA JaHHbIX O paboTe cucTem
ABuratens/aBToMo6Mnss B MOMEHT 3an1cu B NaMATb Kofa HeMcnpaBHOCTHU

Koraa anekTpoHHbIV Brok ynpaBneHus asuratenem onpegenset HeMCnpaBHOCTbL M 3aNOMUHaET ee
ANarHoCTUYECKUI KoA, OOQHOBPEMEHHO 3aMOMUHAETCS N HEKOTOPbIE NapamMeTphbl, XapakTepuayoLime COCTOSHUE
asuratens. MNpuéopom MUT-II MOXHO cunTaTb 3TW AaHHbIE AN TOro, YTOOLI NOBLICUTE 3MEKTUBHOCTL NOMCKa
HewncnpaBHocTen. [laHHble, 0ObIYHO 3anoMuHaeMble yHKUmen “Freeze-Frame” , 3anuncbiBaloTCs Npy NepBOM
nosiBrneHun HemcnpasHocTU. PyHKLMA “Freeze-Frame”, nepenporpaMmmnpyeTcs 1 3anoMmMHaeT TOMNbKO
napamMeTpbl CaMoro BaXHOro no npuopmuTeTy oTkasa.

MpuopuTeT:

I:  OTka3sbl, CBA3aHHbIE C HApyLUEeHMEM TOMNMBONOAAYN N NPOMYCKaMM1 3aXXUraHms
[I:  Opyrve oTkasbl CUCTEMbI TONNMBOMNOAAUU

[ll: OTkasbl cucTem, He CBSA3aHHbIE C BpeAHbIMM Bbibpocamu.

basa gaHHbIx dyHKUuuKM “Freeze-Frame” npuBeaeHbl HUXe.

Mosuunn EgvHnua nsamepeHust unm cocTosiHe CUCTeMbl
Temnepatypa oxnaxaatroLien Xnakoctu °C

O6opoThbl gBuratens MUH

CkopocTtb aBTOMOGUNSA KM/Y

Koppekunsi nogaun Tonnmea B pexume ‘long term’ %

(nogadva Tonnvea B pexume ‘long term’)

Koppekuuns nogayu Tonnuea B pexume ‘short term’ %

(nogadva Tonnvea B pexume ‘short term’)

Ycnosusi npy ynpaBneHun nogadven Tonnmea YnpaBneHve 6e3 obpaTHOW CBA3U

YnpasneHue ¢ o6paTHOM CBA3bIO
YnpasneHvne asTomobunem 6e3 obpatHon cBa3n
YcTaHoBKa AMarHoCTMYeckux Kogos 6e3 obpaTHon cBA3n

HewncnpaBHOCTb 3a4HEro KUCMOPOAHOro AaTvmka npu
ynpaBrneHun ¢ obpaTHON CBA3bIO

OnpegeneHue cTenexHu 3arpykeHHOCTW ABurartens %

[wnarHocTnyeckne Kogpl HENCNPaBHOCTU %

MpumeuaHwue: Npy cTMpPaHUM ONArHOCTUYECKNX KOOOB HEUCTPaBHOCTEN CTUPAaKOTCH TakKe BCe AaHHbIe U3
6a3bl "Freeze frame"
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(e) AnarHocTnyeckue Koabl

KoHTponupyemble anemMeHTbI O6Hapy>xeHHble OnarHocTtu MPI GDI *MIL Lnkn
HENCnpaBHOCTU Yeckun ynpasneHusi
kog Ne aBTOMObunem
(D/C)
Katanutu- Mpynna 1 PaspyLieHune P0421 X/- - BKJ1. 2D/C
Yeckum
He/iTpanuaaTop Mpynna 2 PaspyLieHune P0431 XI/- - BKI1. 2D/C
ucc PaspyLeHune P0420 X X BKN. 2D/C
[atymk Temnepatypbl KaTanuTUYeCKoro Paspbis uenm / P0425 - X BKI1. 2D/C
HenTpanusaTopa KOPOTKOE 3aMblKaHve
KucnopogHbii | pynna 1 (nepegHuin) PaspyLueHune /pa3pbiB P0130 X X BKI1. 2D/C
AaTunk uenu
pynna 1 (3agHwi) Paspebis Lenu / P0136 X X BKI1. 2D/C
KOPOTKOE 3aMblKaHue
pynna 2 (nepegHun) PaspyLweHune /paspbi P0150 X - BKI1. 2D/C
uenu
pynna 2 (3agHuiA) PaspbiB Lenu / P0156 X - BKJ1. 2D/C
KOPOTKOE 3aMblKaHue
HarpesaTtenb pynna 1 (nepegHnn) Paspebis Lenu / P0135 X X BKI1. 2D/C
HbIA 9NemMeHT KOPOTKOE 3aMblKaHue
;";ﬂai’g””oro Fpynna 1 (3agHuin) Pa3pbie Lenu / P0141 X X BKI. 2DIC
KOPOTKOE 3aMblKaHve
pynna 2 (nepegHuin) PaspbiB Lenm / P0155 X - BKJ1. 2D/C
KOPOTKOE 3aMblKaHue
pynna 2 (3agHui) Paspbis Lenu / P0161 X - BKI1. 2D/C
KOPOTKOE 3aMblKaHue
Mponyckn Cwuctema 3axuraHus Mponyckn 3axuraHms P0300 X X BKI1. 1unn 2 D/C
saKnranns UnnnHap Ne 1 Mponyckn 3axuraHms P0301 X X BKI1. 1wnn 2 D/C
UnnnHgp Ne 2 Mponyckn 3axuranms P0302 X X BKI1. 1unn 2 D/C
UnnnHap Ne 3 Mponyckn 3axuraHms P0303 X X BKI1. 1uwnn 2 D/C
UnnnHap Ne 4 Mponyckn 3axuraHus P0304 X X BKI1. 1uwnn 2 D/C
UnnuHgp Ne 5 Mponyckn 3axuraHms P0305 X X BKI1. 1vwnn 2 D/C
UnnnHgp Ne 6 Mponyckn 3axuraHms P0306 X X BKI1. 1vwnn 2 D/C
Cucrema OneKkTpomMarHUTHbIN PaspbiB Lenu / P0403 X - BKI. 2D/C
peumpKynaumum knanaH (EGR) KOPOTKOE 3aMblKaHune
or (EGR)
STM (EGR) Paspebis Lenu / P0403 - Henpe- | BKIJL. 2D/C
KOPOTKOE 3aMblKaHune pbIBHO
Cucrema Mpynna 1 KoacbdpumumeHT nsbobitka P0170 X X BKI1. 2D/C
TonnuBoMNoAa4u BO3ayxa
Mpynna 2 KoahpmumeHT n3bbiTka P0173 X - BKI. 2D/C
BO3ayxa
Cunctema pe3epBHOro ynpasneHusi PaboTocnocobHoCTb P0125 X X BKI1. 1D/C
COCTaBOM CMeCH cucTembl
Wcnaputens KnanaH agcopbepa Paspbis uenm / P0443 X X BKI1. 2D/C
KOPOTKOE 3aMblKaHve
Cucrtema perynvmpoBaHusi 060poToB Pa6oTocnocobHoCcTb P0505 X - BKI1. 2D/C
xonocTtoro xoaa (ISC) cucTembl

* MIL: Tamna nHamkaummn HemcnpaBHOCTU = KOHTPOMbHas namna uHauKaumm HemcnpaBHOCTU ABuratens
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CUCTEMA CHUXEHUA TOKCUYHOCTH

KoHTponupyemble anemMeHThbI O6HapyxeHHble Ownarnoct | MPI GDI MIL Linkn
HEencnpaBHOCTH NYeCK1n yrnpaBneHus
kog Ne aBTomobunem
(BC)
Cucrtema Cuctema PaboTtocnocobHocTb P1220 - X Mwuranue 1DC
3NEKTPOHHO- CUCTEMBI
ynpasrsemon MonoxeHue Pa6oTocnocoGHoCTb P1221 - X Muranve 1DC
ApoccerbHou obpaTHoii CBSA3U CUCTEMb
3aCIOHKN
(ETV) CepBonpuBog PaboTtocnocobHocTb P1222 - X Mwvranue 1DC
CUCTEMBI
LnHa cBssu PaboTtocnocobHocTb P1223 - X Mwranue 1DC
CUCTEMBI
OnekTpoasuratens 1 PaboTocnocobHocTb P1224 - X MwuraHune 1DC
CUCTEMBI
KoHTponnep PaboTtocnocobHocTb P1226 - X Mwuranue 1DC
CUCTEMBI
OneKkTpoMarHUTHbIV PaboTtocnocobHocTb P1227 - X Mwuranue 1DC
knanaH ETV CUCTEMBI
OnekTpoasuraTens 2 PaboTocnocobHocTb P1228 - X MwuraHune 1DC
CUCTEMBI
[aTunk nonoxeHus PaspbiB uenu / P0120 - X BKIJ1. nnn 1DC
ApoccenbHomn KOpOTKOE 3aMblkaHue Muraet
3aCrOHKM (1-v kanan)
PaunoHnanbHocTb P0225 - X 1DC
NPOBEPKM (2-11 KaHan)
[atuunk nonoxeHus Pa3spbiB Lenu/kopoTkoe P0220 - X BKI. nnn 1DC
neganu 3amblkaHue mMuraet
akceneparopa PaspsbiB uenw / P1225 - X 1DC
KOpOTKOEe 3aMblkaHue
HaTumk pacxopa Bosgyxa (AFS) PaspbiB uenu / PO100 XI/- X BKI1. 2DC
KOPOTKOE 3aMblkaHue
BakyymHbI gaTumk PaspbiB uenu / P0O105 -Ix - BKI. 2DC
KOpOTKOE 3aMblkaHue
Hatumk aTmocdepHoro gasneHus PaspbiB uenm / P0105 X/- X BKT1. 2DC
KOpOTKOEe 3aMblkaHue
[atymk Temnepatypbl BO BYCKHOM Paspbis uenu / PO110 X X BKI1. 2DC
KomnnekTope KOpOTKOE 3aMblkaHue
JaTtumk Temnepatypbl oxnaxaarLlei PaspbiB Lenu / P0115 X X BKI1. 2DC
XWUOKOCTM B ABurartene KOpOTKOE 3aMblkaHne
PaunoHanbHoCTb P0O115 X X BKI. 2DC
NpoBEepKU
[atyunk nonoxeHus apoccenbHom PaspbiB uenu / P0120 X - BKIJ1. 2DC
3acnoHku (TPS) KOpOTKOE 3aMblkaHue
JaTtumk geToHaumm (Ha HEKOTOPbIX PaspbiB uenu / P0325/ X X BKI1. 2DC
Mogensx) KOpPOTKOE 3amblkaHue P3330
[aTymk nonoxeHus KoneH4aToro sana PaspbiB Lenu / P0335 X X BKI1. 2DC
KOpOTKOE 3aMblkaHue
[aTumk nonoxeHus PaspbiB uenu / P0340 X X BKIJ1. 2DC
pacnpenenuTenbHoro Bana KOpOTKOEe 3aMblkaHue
[aTumnk ckopocT aBTOMOOMSA PaspbiB Lenu P0500 X X BKI1. 2DC
(paumoHanbHoOCTb
nNpoBepKM)
[aTtuunk-BbiknoYaTenNb NOSTHOCTLIO [oCcTOAHHO BKNHOYEH P0510 X - BKI1. 2DC
3aKpbITOW ApOCCENBbHON 3aCMNOHKM (Ha (kopoTkOE 3ambiKaHue)
HEKOTOPbIX MOAENSX)
[aTtuunk-BbiknovaTenb AaBreHus [MocTOsAHHO BKNOYEH P0551 X - BKI1. 2DC
paboyen XUaKocTu B pyrieBoM (kopoTkoe 3ambikaHue)
ynpaBneHun
[aTunk gaBneHus Tonnuea PaspbiB Lenu / P0190 - X BKI1. 1DC

KOPOTKOE 3aMblkaHne
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CUCTEMA CHUXEHUA TOKCUYHOCTH

KoHTponupyemble 3f1eMeHTbI OOHapyxeHHble [wnarHoc MPI GDI MIL Linkn ynpasneHus
HencnpaBHOCTH TUYECKUI aBTomobunem (DC)
ko Ne
dopcyHka C 1-ro no 6-n Pa3pbiB Lenu or X - BKI. 2D/C
LMAnHApPbI P0201
no P0206
dopmupo- LUnHa cBsiaun PaspbiB uenu P1200 - X BKI1. 2D/C
BaTenb _
CUTHANOB Kaxgpli umnuHap PaspbiB uenu or - X BKIJ1. 2D/C
P0201
yrnpaBneHus 110 P0206
opcyHKkamu
[eHepaTop BeiBog FR PaspbiB Lenu P1500 X X - -
Mmmobunansep PaspbiB Lenu P1610 X X - -
[atuuk paspexeHus B cucteme Paspbis Lenu / P1515 X X BKI1. 2D/C
TOPMO30B KOPOTKOE 3aMblkaHue
OneKkTpoHHOoEe BxogHon gatumk MpoBognmocTb uenu P0715 X X BKIJ1. 2D/C
ynpasneHve CKOpPOCTU
AKIIMN BbixogHom gatymk MpoBognmocTb uenu P0720 X X BKIJ1. 2D/C
CKOPOCTU
ONeKTPOMarH1THLIN MposognmocTsb Lenu PO750 X X BKI1. 2D/C
knanaH A
nepeknioYeHns
nepegav
OneKkTpomMarH1MTHbIN MpoBognmocTb uenu P0755 X X BKIJ1. 2D/C
knanaH B
nepeknioYeHns
nepegau
OneKkTpoMarHUTHbIN MpoBognmocTb uenu P0760 X X BKIJ1. 2D/C
knanaH C
nepeknoYeHns
nepegad
ONeKTPOMarH1THLIN MposognmocTsb Lenu P0O765 X X BKI1. 2D/C
knanaH D
nepeknioYeHns
nepegav
OnekTpomarHMTHbIN MpoBognmocTb uenu P0O770 X X BKIJ1. 2D/C
knanaH E
nepeknoYeHns
nepegau
OneKTpoMarHUTHbIN MpoBognmocTb uenu P0740 X X BKI1. 2D/C
knanaH cuennenus T/C
[aTtunk TemnepaTypbl [poBoanmocTb Lenu P0O710 X X BKI1. 2D/C
macna AKIM
MNepekntoyaTenb [poBoanmocTb Lenu P0705 X X BKI1. 2D/C
OnanasoHoB
YnpasnsoLliee pene [poBoanmocTb Lenu P1751 X X BKI1. 2D/C
[aTtymk nonoxeHus [poBoanmocTb Lenu P0725 X - BKI1. 2 D/C
KorieH4yaToro Bana
[aTtymk nonoxeHus [poBoanmocTb Lenu P1795 X - BKI1. 2 D/C
[OpOCCEeNbHON 3aCNOHKK
(TPS)
(kpome Pajero PININ)
[aTtymk nonoxeHus MpoBognmocTb uenu P1795 - X BKIJ1. 2 D/C
neganu akceneparopa
(APS)
(ans Pajero PININ)
[atuunk ckopoctun MpoBognmocTb uenu P1720 X X BKIJ1. 2D/C
aBTOMOGMNS

Pub. No. PTEEQ011T




CUCTEMA CHUXEHUA TOKCUYHOCTH

(f) OcHOBHbIEe KOHTpPONUpPYeMble 3rIeMEeHTbI

YUTtobbl cooTBeTCTBOBATL TpeboBaHuaAM GopToBOM guarHocTudeckon cuctembl E-OBD, cuctema nogayum
TOMMNMBa AOfKHA KOHTPONMMPOBaTb BXOAHbLIE 3MEKTPUYECKME CUTHamnbl M pPeakuuto CUCTEMbI MO BENUYMHE
BbIXOAHbIX CUFHaNOB ANs aHanu3a paboTty Bcel cucteMbl. Kpome aToro, psig oTAenbHbIX 31EMEHTOB CUCTEMBI
KOHTpoOnupyeTcs 6rnokom ynpaBrneHus AsBuraternem Mo KpuTepusiM kadectBa uX paboTbl M BAMSHWE Ha
TOKCUYHOCTb OTpaGOTaBLIJI/IX rasoB. OTU OCHOBHbIE KOHTPOJMpyeMble 3J1eMEeHTbI NepeYvnCcrieHbl HUXe.

KaTanutnyeckumn HentpanusaTop
Cuctema Tonnueonoaa4dn
Mponycku 3axuraHnsi
KucnopogHbin gatymk

OTn anemeHTbl (3a ucknoyveHuem «[ponyckn 3axuraHusi») He KOHTPOSIMPYHOTCH, eCcrnu TemnegaTypa
oxnaxkaawLlen Xxnakoctn B Apuratene Hmke 30 OC, a TemnepaTypa okpyxatoLero sosgyxa Huwke -10 ~C nnn
ecnu aTmocdepHoe gasneHue Huxke 570 mm pT. cT. (OupektuBa 98/69/EC).

(g9) KoHTponb curHana KUCNOPOAHOro AaTymMKa
(i) TMpegucnoeue

OdpbekTBHOE ynpaBrneHue YPOBHEM TOKCUYHOCTU OTpaboTaBLUMX T[A30B AOCTUraeTcsl Hanuivem
obpaTHOM CBA3M KUCMOPOOHOro AaTymka. Hambonee BaXHbIM 3M1EMEHTOM B 3TOM CUCTEME SBNSAETCHA
KMCMOPOAHbIN AaTUYMK, yCTaHABNMBAEMbIN HA BbIXIIOMHOM KOJSNIEKTOPE UM Ha BbIXITONHOW Tpybe.

TonnueHas
cdhopcyHka

KoHTponbHasa
namna
UHAMKaLMA

AneKTPOHHLIN

onok
W} ynpaBneHus

aABurarenem

HeucnpaBHOCTHU
ABuratens

| N
[ |

MepegHuin
KMCMOPOAHBIM
AaTunk

(i
Q D

LT

3agHuit .
KMCNOPOAHbIA
AaTumnk

Pwuc. TT6-21
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CUCTEMA CHUXEHUA TOKCUYHOCTH

(i) MpwuHUMN gencTeus

Mpu pocTmxkeHun padoder Temnepatypbl okono 400°C, gaTyuk reHepupyeT HanpsikeHue, no BenuunHe
KoToporo 6nok ynpaBneHus gsuraTenem onpegensieT COAepXUTCS B OTpaboTaBLUMX rasax Kucnopog wunu
HeT. OTO daeT MHdOopPMaLuIo O TeKylWeM COCTOSHMM TOMNNMBHO-BO3OYLUHOW CMECUM W UCMnonb3yeTcd
SMNEKTPOHHbIM OMNOKOM ynpaBfeHnst ABUratenem [N KOPPEeKUUU MNpOAOSPKUTENbHOCTM  3MEKTPUYECKOro
uMnysnbca, nogaBaeMoro Ha (popCyHKy, 4ToObl obecneuntb ctexmomeTpudeckoe (14,7 : 1) cCOOTHOLIEHME
"BO3ayx — TOonnmBO". B pgBuratensx ¢ HenocpefCTBEHHbIM BMpbICKMBaHMEM GeH3nHa B uunuHgpbl (GDI),
KMCNOPOAHbIV AaT4YMK TaKke KOHTponMpyeT coctaB obegHEeHHOW BO3OYLUHO-TOMSIMBHOW CMECU, OTHOCUTENbHO
CTEXMOMETPUHECKOIO COOTHOLLEHNS.

MpaBunbHO paboTarwWwmn AaTynK AOMKEH reHepupoBaTb HanpshkeHwe B guanasoHe oT 0 go 1 B, ato
XapaKkTepHO [Ms BCeX KMCMOPOAHbIX OaTyMkoB. [aTumk [OmkeH ObICTpO pearvpoBaTb Ha M3MEHeHue
cofepXaHus kucropoga B oTpaboTaBlwimx rasax. Yrtobbl onpefenntb M3MEHeHMe cocTaBa BO3QYLUHO-
TONNMBHOW cMecu (OepHast vnu Goratasl), BbIXOAHOE HanpsbkeHWe AatyMka [AOMKHO konebatbcs oKomno
cpeaHero (NMOporoBoro) 3HauYeHWs NpUBEAEHHOro AmanasoHa, T.e. okono 0,5 B. HewucnpaBHbI gatymk He
MOXeT BblAaBaTb BbIXOAHOW CUrHar, CoBepLuaoLLuin konebaHms B 30He NOPOroBOro 3Ha4YeHus.

CyLlecTBYIOT MeToAbl UCNbITaHUS ANst ONPEeAEeNeHnss COCTOSIHUS KUCNOPOAHbIX AaTYMKOB. dTU MeToabl
OCHOBaHbl Ha MPUHLMNE MOHWTOPUHIA NapaMeTpoB AatyMka. [M03ToOMy CTaHOBUTCS BO3MOXHbLIM ONpeaenvTb
obLLylo cTeneHb M3HOLLEHHOCTU OATYMKOB WM OTAENbHbIE MapameTpbl, NoKa3aTenun KOTOPbIX BbIXOAST 3a
paboune npegensol.

Ha npumep, 3amegneHHas peakuusi UMM CHUDKEHWE BbIXOOHOTO HAaMpshKeHUst ABMNSIOTCS Mpu3Hakamu
CTapeHusl KUCINOPOAHOro AaTtyuMka. OTO 03HayaeT, YTO  MPOLECC cropaHuss He GydeT NpoxoauTb npu
ONTMMarnsHOM COCTaBe BO3AYLUHO-TOMIMBHON CMECU M TOKCUYHOCTb OTPaGOTaBLUMX ra3oB YBESIYMTCS.

Bhicokas nepekntovatoLasn yactoTa Hwnskag nepekstovatoljan yacrota
(6bICTpas peakyus) (MeagneHHaa peakyus)
1.0B 1.0B
0.5B [\ [\ /\ 0.5B
OB 0B
Puc. TT6-22

(iii) MeToa oueHKM COCTOSIHWSA NepeaHero KMCNOpoAHOro AaTymka

SﬂeKTpOHHbIVI 6nok ynpaseneHuna apuratenieMm Ha4duMHaeT KOHTPOJiMpoBaTb COCTOAHME KUCIIOPOAHbIX
OATUYNKOB, KaK TOSMbKO BbIXOL4HOW CUrHan nepexoanT noporosoe HanpsaxeHue, npmu KOTopom KI/ICJ'IODOJJ,HbIIZ
0aTHUK aKTUBUPYETCA.

KOHTpOnb COCTOSIHUSA MPOUCXOAUT NyTEM U3MEPEHUS YacTOThbl NepeknoveHni "doratas/6egHas cmveck”
BbIXOQHOMO CUrHama KMCNOPOAHOro gaTymka. TO ecTb, YMCMo nepekntoyeHnn B TedeHne 10 c. cumTaeTcs
ofHoM BbIbOpKOW. 3a oauH e340BOK UMK BroK ynpaeneHus asvratenem npovssoauT 7 Belbopok. YacTtoTa
nepekmnioyYeHnin onpeaensdeTcs Kak CpeaHsas BeNnMYnHa aTmx M3aMepeHun.

Ecnun HacunTbiBaeTcs MeHee 12 nepeksitoveHuii, To KUCIIOPOAHLIN A4aT4YMK CUMTAeTCsl HEUCTIPABHbIM.

Ecnu xe HacunTbiBaeTCca He MeHee 15 nepeknioyeHnin Npy aHannse nepeon Npobbl, 3NEKTPOHHbLIN 6ok
yrnpaBneHus ABuratenem CYuTaeT KUCMOPOAHbIN AaTYMK UCMPaBHLIM U 3akaHYMBaET KOHTPOMb AaTymka B
3TOT MOMEHT.
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YactoTa nepekntoveHni = 18 pas

I

LSS &

0.5B == -+

¢ éoeeg el DO®

Bpemsa

10c Pt ———— 10c —_———

Puc. TT6-23

(iv) Ycnoews, npu KOTOPbIX MPOUCXOANT KOHTPOSIb COCTOSIHUS KUCITOPOAHOIO AaTymka

Mokasatenb Pabouee coctosiHue

TemnepaTtypa oxnaxagaroLlemn XUOKoCTu B ABurartene Paboyas TemnepaTypa (He meHee 60°C)
Harpyska geurarensi 25 -60%

YacTtoTa BpalleHus KoneH4YaToro Bana gsuratensi 1250 — 3000 MuH™"

KoHTponb yacToTbl 2 uyukna ynpaeneHus astomobuns (D/C)

(h) KoHTponb cocToAHUA KaTanMTUYeCKOro HeuTpanusaTopa
(i) MpwHuUun pencTBUA

Mo wMmepe wu3HOCa KaTanNUTMYECKOr0 HeWTpanusaTopa, €ero HakonuTenbHas CrnocobHOCTb, a
cnegoBatenbHO U 3PeKTMBHOCTL  paboTbl  yMeHbllaTes. KOHTponb HakonNUTernbHOMW CnocobHOCTU
KaTanusartopa, MOXeT OblTb paccumTaH KOCBEHHbIM obpasom. lNMepedHuini KUCNOPOAHBLIN AaTYnK onpedenseT
KONMMYecTBO Kucrnopoga B OTpaboTaBwMx rasax Ha BXOAe B Katanutuyeckun Hewtpanusatop. CurHan ¢
JaTynka MMeeT BbICOKYI0 4acToTy MepekrnodeHns. Yactota curHana 3agHero KucnopoaHoro AaTtyvka
3HaAYMTENBHO MEHbLLE.

(i) PyHKUMOHUPOBaAHME CUCTEMDI

B HopManbHOM gManasoHe ynpaBneHUs aNeKTPOHHbIV GII0K yNpaBneHus ABuratenem permctpupyet
BbIXOHbIE CUrHarnbl C NepeaHero N 3agHero KMCropoaHoro AaT4ymMkoB. PaboTocnocoOHbIN HenTpanuaaTop
HakannMBaeT KMCNopod TakuMm 00pa3oM, 4Tobbl ero MOXXHO GbIo ucnonb3oBaTh Anga okucnexdms HC, CO.
3agHunin KUCNOPOAHBIN AaTyYMK ONpeaensieT CHUKEHHbIN, N0 CPaBHEHMWIO C NEpPegHUM AAaTYMKOM, YPOBEHb
Kncriopoga nocrie Katanmtnyeckoro HemTpanuaaTopa B oTpabotaBLimx rasax. CnegoBaTeribHO, YacToTa
cpabaTbiBaHMS! 3a/HETO KMCNOPOAHOrO AaTymka 3Ha4YMTENbHO HMXKE, YeM YacToTa curHana nepegHero
KMCNOPOAHOro AaTymka.
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B npouecce akcnnyatauuy KatanuMTUYecKuin HelTpanusaTop paspyLlaeTcs v TepseT CBOK CnocoGHOCTb
HakannMeaTb KMCMOPO/, YacToTa MNepeknioyeHnin 3agHero KUCNopoaHoro Aatynka Bo3pactaeT U CTPEMUTCSH K
nokasaTtensiM 4acToThbl NepeknoyYeHnst nepeaHero KMCrnopoaHoro aatumka. Cuctema gyHKUMOHUPYET Takum
obpasom, 4TO Korga u4acToTa cpabaTbiBaHWsl 3agHero Adatyvka [OCTUraeT OonpederieHHOro MoporoBoro
3HayeHnss (CpaBHMMOrO C 4acTOTOW cCUrHamna nepegHero KUCMOPOAHOro Aartyumka), KOHTponbHas namna

MHOVKaumm HeucnpasHocTu asuratens (MIL) 3aropaetcs.

3T0 Noporoeoe 3HayYeHne 3aBMUCUT OT TuMa aBTOMOGUNS, KaTanMTMYeckoro HelTpanusaropa 1 np.

II(-II/IeC?'IeOA%MMHbIVI OneKTPOHHbIN
i ONOK ynpaBneHus
A /'U'U\, aBurartenem
N/
£ 2 P KoHTponeHas
B namMna
MMaBHbIA y UHZUKaLmmn
KaTanMTU4ecKuin Heucnpas-
o} I HeWTpanusaTop HOCTH
(noa nomom kysoea ABuratens
asTomMobuns)
Katanutuyeckuii
HeWTpanusaTop ¢
noforpeearenemM
(MOTOPHBIN OTCEK) 3aRHMN }
KMCIOPOAHbLIN
JaTumk
Puc. TT6-24

(iii) MeTop KOHTpONA

EM%%%A%MmbM INEKTPOHHbIH
aTqME A 6noK ynpasneHus
A ABUraTenem

N B
KoHTponbHas
v namra
IEQ‘?aBJ'I-Ill/lID':'I:I/HeCKVIVI 3agHuii | HAKKaLnA
HeliTpanmsaTop Kucro- | Hencnpas-
(noamorioM kysosa  poAHeNA| HOCTH
aBToMoOunA) ,@vi Aasurartens

e  YacToTHbIN k03(hdurLMeHT (RF) BbIXOAHBIX CUTHANOB, MEHSIOLLIMXCS B 3aBUCMMOCTM OT COCTaBa
cmecu (boratas/6enHas), CBA3bIBAKOLLMIA CUTHAnNbI NepeaHero 1 3agHero KUCopoaHbIX aTYMKOB,

BblpakaeTCd cnefyunM BbipaXeHneM.

BbIXOOQHOW YaCTOTHLIN CUrHanN 3agHero KMUCnopoaHoro aatymka

RF:

BbIX0OHOW YaCTOTHLIN CUrHan nepegHero KUCropogHoro gatymka

L4 10-u CeKyHOHadA np06a OTpa60TaBLLII/IX rasoB NpPoBOANTCA MakCMMyM 7 pas. 3HauyeHus NoNy4eHHbIX
YacCTOT BbIBOAATCA KaK cpeaHAA BEJIMYMHA Npon3BeaEeHHbIX I/|3MepeHl/IIZ.

e Bsatue npob He npoBoanTcs nocrnegoBaTtenbHo. Ecnu, Ha npumep, TpebyeTcsa npoBecTy Npobbl 5-i
pas, To 5-a npoba He GyaeT NPOBOAWTLCS NMPU NEPEXOAHBIX PEXUMaX ynpaBrieHUs ABuratenem.

e Ecnu 3HauyeHne Rg npesocxoauT BenuuuHy 0,8, cuntaeTtca, 4To KaTanuTuyecknii HemTpanusaTop

BblLLUES1 U3 CTPOA.

e Ecnu 3HaveHue Rr npy aHanunse nepBor Npobbl ABHO Mano (MeHee 0,2), 3aNeKTPOHHbIM BroK
yrnpaBneHus ABUratenem cHMTaeT KatanmTnyeckni HemTpanu3aTop UCNpaBHbIM 1 NpekpaLwLaeT

JanbHeunLWwyo NpoBepKy.
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MepenHun CTEXMOMETPUYECKNI [\ /\ /-\ /\
KMUCNOPOHbIN COCTAB CMECH U \ \/’
AaTumK

BOJIbLWAA CTEMNEHb

HAKOMMEHWSA
SanHuii KUCMOPOMA, ﬁ
reOpORHbI MAKCVMAJTbHAS

3POGEKTUBHOCTb \
AaTHnK KATAIUTUYECKOIO

HEMTPAIT3ATOPA

MAJNASA CTEMEHb
Sani HAKOMMEHWS] /\ [\ /-\
KICHIOPOAHBI KWCNOPOMA, HN3KAA
LaTMK QPPEKTUBHOCTb U U U
KATAITMTUYECKOIO
HEUTPAITM3ATOPA

Puc. TT6-25

(iv) YcrnoBust KOHTPONs KaTanuTnyeckoro HemTpanusaTopa

lNokasaTenb

Paboyee cocTtosiHne

KOHTpOJ'Ib KMUCNopoaHOoro aaTt4ymka

B pexxume obpaTHoW cBA3n

CkopocTtb aBTOMOGUNA

He Hmxe 1,5 km/y

YacToTa BpalleHnda KoNeH4YaToro Bana gsuratend

Bbiwe xonoctoro xoaa n go 3000 MUH

TeMHepaTypa KaTanmtn4eckoro HeVlTpanwsaTopa

Pabouas Temnepatypa (He Huxe 450°C)

BbixogHas yactoTa gatymka pacxogomepa (AFS)

50 - 300y,

YacToTa KOHTpONA

2 umKna ynpasrieHuA aBTOMOOUNEM

(i) KoHTponb cuctemsbl TonnMBonoaauun

(i) Np1HUKMN gencTBUA (KOHTPOIb CUCTEMbI 06

paTHoM cBA3N)

UTOoObl KOHTPONMPOBaTb YPOBEHb TOKCUYHOCTM OTpaboTaBLUMX rasoB, cUCTema TOMNMBOMOZauu

obecneuynBaeT TOYHOE yNpaBfeHne COCTaBOM BO3AYLUHO-TOMMMBHON cMecu. CTEXMOMETPUYECKOE OTHOLLEHME
SBNSAETCA ONMTUManbHbIM MPM  MacCOBOM COOTHOLIEHMM BO3gyx - TonnmBo 14,7:1. B atom Touke
obHapyxumBaeTca Haunydwun 6anaHc mexay ypoBHamu BbiopocoB CH n CO (koTopoe ymeHbLuaeTcs npu
obeaHeHumn cmecn) n NO, (3Ha4eHUs KOTOPbIX BO3pacTaeT no mepe obeaHeHNs1 BO3AYLUHO-TOMNMMBHOW CMECH).
B aTton Touke Takke nposiBNsaeTcs Hambonee achdekTMBHaA paboTa KaTanuTUYecKoro HemTpanusartopa.
OcHOoBHOW 3aga4ven 3NeKTPOHHOro GrioKka ynpaBneHus ABUratenem siBNSeTCs NpoBepKa BXOAHbIX CUrHamNoB u
KOHTPOMb BbIXOAHLIX MapaMeTpoB Npu POPMUPOBAHUM MOCTOSIHHOMO CTEXMOMETPUYECKOro cOCTaBa CMecu
unn obegHeHHOro coctaBa (ans gBuratener C CUCTEMOW HEMOCPeACTBEHHOro BMPbICKMBAHWS OeH3nHa B
unnuHapsl — GDI).

(if) Kopekuusa TonnuBonogauu B pexume «short term» u «long term» (kpatkoBpemeHHas u
[onroBpeMeHHasi KoppeKkuum)

[ns ynpaBneHns COCTaBOM CMECW, 3NEKTPOHHbIM OnoK ynpasneHus pABuratenemMm MCnonb3yeT
KpaTKOBPEMEHHYI0 W  [OMNrOBPEeMEHHyl0 namaTtb. [Ana  Toro, 4to6bl obecneuvBaTtb  ynpasneHue
TONNMBOMNOAAYEN Ha YPOBHE CTEXMOMETPUYECKUX COOTHOLUEHWW, BroK ynpasneHws ABuraternem AOMKeH
HaxXoOWUTbCH B PeXMME ynpasreHnst No 0bpaTHON CBA3N.

TpeboBaHusa npu paboTe B pexnme ynpasrneHus ¢ 00paTHON CBA3bI0 MEPEUNCTIEHbI HUXKE

e TemnepaTtypa oxnaxgaroLlen Xnagkoctn B Asuratene He Hwke 50°C.
e  KncrnopogHbli 4aTymnk npuBeneH B paboyee CoCTosHME.
e [IBmxeHne aBTOMOOMIIS — B peXrMe ynpasrieHnsi C 06paTHON CBA3bIO.
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KpaTkoBpemeHHasi KoppeKLMs TOMNMBOMNOAAYM OCYLLECTBNSETCS MO CUrHamny nepeaHero KUCropoaHoro
AaTuuKka 1 CryXuT Onsi noaaepkaHvst TONMBoroaayn Ha ypoBHE CTEXMOMETPUYECKOTO COOTHOLLIEHMS!
KOMMOHEHTOB. XapaKkTepuCTUKN CUTHArOB KPpaTKOBPEMEHHOW KOppPeKUMy Npy yripaesneHny no obpaTHO CBA3M
nokasaHbl HWXke. 3HaYeHne paccUMTaHHON BENMYMHBI KpaTKOBPEMEHHOWM KOPPEeKUUM yTpadneaeTcs npu
BbIKITIOYEHNUMN 3aXKMTaHus.

Lean Stoichio-
Air/fuel ratio - - - - - — metric
ratio
100 ) Rich
—————'-'_—.‘v --),-....-ua-l-'
2 A B
°‘D HC V4 :
© J/ / High
S ool Oxygen sensor} ] _ ) __Comparison
‘§ co NOx output voltage‘ . L voltage
£ Low
3 X
a
0 . Increase
Rich { Lean ' l
Stoichiometric ratio Fuel injection "
amount 4/\/\"
Decrease
Fig. TT6-26

YacToTa cpabaTtbiBaHUS 3a4HENO KMCINOPOLAHOrO AaTyumka siBnseTcs 6a3oBo BENMYNHON, Ha OCHOBaHWUK
KOTOPOW B NaMATW 3NIEKTPOHHOTO Brioka ynpaBneHus HakannneaeTcs T.H. MapamMeTp JONTOBPEMEHHON
Koppekuuu. Mo BenuumnHe 3aToro napamMeTpa MOXHO yBENUYMBATb UMM YMEHbLIATb XPaHUMYHO B NamsaTu
DasoByto npogomkmTeneHocTb umnyneca Ao 10%. 3HadYeHue JONroBpeEMEHHON KOPPEKUMM He CTMpaeTCs U3
NamsiTU 3NeKTPOHHOro 6roka ynpaBneHus Npu BbIKMOYEHUN 3axuranvs. [JaHHbIi napaMeTp siBndeTcs
KOCBEHHOW OLIEHKOW HEe TONMbKO CTEMEHN N3HOCA KaTanuTMYECKOro HemTpanm3aTopa, HO U BENUYMHBI M3HOCA
LMAMHOPO-NOPLUHEBOW IPynMbl, CTEeNEeHN 3acopeHnsa popcyHoK. cnonb3ys napameTp A0SroBpeMEHHOMN
Koppekumun 60K ynpasneHns gsuratenem obecneymBaeT onTuMarnbHOe ynpaBneHue TONInBonogayen B
Te4yeHue BCero BpeMeHu aKcnnyaTaumm asTomobunsi.

Shorttorm /\ A /\A A /\
NN VYT

fuel compensation
stoichio
MF ratio

Long term

fuel compensation e

W Fig. 1G6-27
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Cuctema Tonnmeonogayn TECTUPYyeTCA B KaXAOM €300BOM UUKIe npu BO3HWMKHOBEHUW NOOXOOALLUX
yCJ'IOBVIVI. 3HaueHuns ,EI,OJ'IFOBpeMeHHOIZ n KpaTKOBPEMeHHOVI KOMMeHcaunin B3anMoCBsi3aHbl.

TecT He NnponaeH:

- ecnv npy oboraleHHON CMeCK KOMMeHcauns yMeHbLIaeT NPOoAoIpKUTENbHOCTb nmnyneca Ha 10%
OT JonroBpemMeHHon coctaensowen n Ha 10% OT KpaTKOBPEMEHHOW COCTaBIISAIOLLEN;

- 1 ecnu Npu 06eHEHHOM CMECK KOMMEHCaLMs YBENUYNBAET NPOAOIIKUTENBHOCTE UMMNYyIbCa Ha
10% ot ponroBpemeHHon coctasnsowen n Ha 10% OT KpaTKOBPEMEHHOW COCTaBMSIOLLEN.

(ili) MeTop KoHTpONA
I'Iapalvleprl KOMMNeHcaunn Tonnmeonogavu:
KLrn - MApameTp JONTOBPEMEHHON KOPPEKLNN.

Ky - WHTErpajnibHoe 3Ha4YeHne KoppeKkuun, 3aBUCUT OT BEJTMYUHDbI KpaTKOBpeMeHHOVI n /J,onroapemeHHon
KOoppeKunmn ogHOBPEMEHHO.

OnNeKTPOHHbI OnOK ynpaBneHust OBUratenieM OLEHMBAeT CUCTEMY TOMMMBOMOLAYM KaK HEWCMpaBHY!Ho,
€CN1 BblYMCIIEHHas Heobxoanmasi KoMneHcaumsa nogaymn Tonnmea coctaBnseT 6onee 20% OT pa3HOCTU MeXay
Kirn ¥ Ky, (0-10% oT ponroBpemMeHHol komneHcaumm "long term" + 0-10% OT kpaTKOBPEMEHHOW KOMMEHcaUmm
"short term").

ONeKTPOHHLIIA
ook
ynpaeneHus

ABuratenem KoHTponkHas
namna
MHAMKaLUnn
HeWcnpaBHOCTU
MepegHun MaBHbIA KaTanuTUYecKuii
KUCTNOPOAHBIN HeWTpanusaTop (nod nonom
JaTyuK Ky30Ba aBTOMOBUNA)
] —
—E
3agHnn .
KUCNOPOAHbIN
DaTumK
Pwuc. TT6-28
(iv) YcnoBusi KOHTPOMst KNCNOPOAHOTO AaTymka
MokasaTenb Pabouyee coctosiHe
TemnepaTtypa oxnaxagaroLlemn XUOKoCTu B ABurartene Pabouas Temnepatypa (He Hwke 77°C)
YacToTta BpalleHus koneHyaToro Bana gsuratens Becb avanasoH yactoT
YacTtoTa KoHTponsi 2 uukna ynpasreHus aBToMobunem

Pub. No. PTEEOO11T 6-26




CUCTEMA CHUXEHUA TOKCUYHOCTH

(j) KoHTponb NponycKoB 3aXuraHua
(i) O6wme cBepgeHusn

[Mponyckn 3axuraHus OMNpPedensioTCs KaK OTCYTCTBUE CropaHus B UWNWHAPE BCneacTBMe OTCYTCTBMSA
WCKpbl, HEOOCTaTOYHOrO KONMMYecTBa TOMNMBA, HW3KOW KOMMpeccun wnu Apyrux npuudvH. B pesynbetarte,
BO34YLUHO-TOMMMBHAA CMECb HE FOpUT U Ha TakTe BbiMycKka BblOpacbiBaeTCca B BbIMYCKHYO cuctemy. XKngkoe
TOMMMBO M U3MULLHUIA KMCIOPOL, BO3OENCTBYIOT KUCMOPOAHBLIN AaTyuK, HapyLlaT paboTy cucteMbl obpaTHon
CBS13U U MOTYT BbI3BaTh HEOOBPATMMOE NOBPEXOEHNE KaTanMTUYECKOro HenTpanusartopa.

(ii) ®dyHKUMOHUpPOBaHME CUCTEMBDI

BoproBasi auarHocTudyeckass cuctema E-OBD  KOHTPONMPYET MpPOMYCKM  3aKWUraHus, UCMomNb3yst
MHOPMAaLMIO AaTuMka NOSNOKEHUS KOMEHYAToro Bana 4SS OnpedenieHus YacToTbl BPalUEHWst KONeHYaToro
Bana ABUraTensi U ee HeGOMbLUIOrO OTKMOHEHWS MPU HAMUYMKM MPOMYCKOB 3axuraHusi. OBOPOTLI KOMEHYATOro
Bana MOACUMTBLIBAKOTCS MeXAy WMMyNbCamu CUTHAaMoB [aTuMKOB, COOTBETCTBYIOWMX YrAy MOBOpOTa
korieHuaToro sana 75°.

6-1 UMNMHOPOBbLIN ABUraTenb

Ne1BMT Ne2 BMT Ne3 BMT Ne4 BMT Ne5 BMT Ne6 BMT
CurHan
Jatunka ’g
rnonoXxeHusa
KOFeH4YaToro // // A /
Bana 5° 75° 5° 750 5° 75° 5 75° 5 75° 5 75°
[pea obopoTa koneH4yaToro Bana
e ~J
< 2
4-X UMNMHAPOBLIN ABUraTenb
Ne1BMT Ne3 BMT Ne4 BMT Ne2 BMT
CurHan gatymka
nonoxeHua
KONeHYaToro
Bana 750  5° 75° 5° 75°  5° 75° s5°
[Hea o6opoTa koneH4aToro Bana
< ~)
< 1
Puc. TT6-29

Ycnoeus paboTbl ABuratensi, Npy KOTOPbIX MOXHO CYAUTb O HanMyMu MPOMYCKOB 3aXKWUraHWusi, 3aBUCST OT
W3MEHEHUN Harpysku M 4acToTbl BpalleHusi. BeposaTHOCTb MPOMYCKOB 3aXWUraHus B LUSMHAPE YMEeHbLuaeTcsi
npu yeenuyeHnn oboOpOTOB ABUraTens UMM Npu CHKEHUW Harpysku, BCreacTBue U3MEeHeHUs BpallaloLlero
MOMEHTA Ha KoreH4yaToM Bany AsuraTens.

KoHTponb MNponyckoB 3axuraHus — aganTuBHas QyHKUMS, yduTbiBaoWwas obWMA W3HOC, HapylueHue
paboTbl AaTYMKOB, 3a30pPOB MeXAY TPYLUMMUCH MOBEPXHOCTAMU. DNEKTPOHHLIM BroK ynpaBneHns asuratens
perucTpupyeT OTKITOHeHUs 0OOPOTOB U onpefenseT UMNnHAP, KOTOPbIA ABUMCS NPUYNHON 3TOMY. MOHUTOPUHT
npounsBoanTCs BO BpeMsl paboThbl Ha cpeaHux Harpy3kax. Kog "mponyck 3axuraHusa" 3anoMuUHaeTcsi TONbKo npu
NPOX0XAEeHNW onpeaerieHHOM NOPOroBON BENNYMHbI, XpaHUMOW B B10Ke ynpaBreHus asuratenem.

NMPUMEYAHMUE:

Mpu oTktoveHnn nutaHmsa AKB, 3HavyeHns napameTpoB HopMarbHOW paboThl ABuraTenst (HaKkoMneHHble 40
NpOsIBNEHUSA HeMcnpaBHOCTK) ByayT yTepsiHbl, @ MOCKOMbKY AS18 3NIEKTPOHHOro 6roka ynpaBneHns HeT NoHATUS
UK CNPaBOYHOrO 3HAaYEHMs «HOpManbHasd paboTa», TO B 9TOM criyyae 6rnok ynpasneHus 6ygeT BocnpuHuMaTh
HenpaBuIibHyO paboTy ABuraTens kKak "HopManbHyr". OTO MOXET MOCMAYXUTb MPUYUHOWM HEMpPaBUITbHON
ANarHoCTUKN.

Cncrema MOHWTOPWMHIa NPOMYCKOB 3axuraHns umeet ABa anroputma oueHku. [pu obHapyxeHuu
MPONYyCKOB 3aXuraHus no noboMy W3 anroputMOB BKMKOYAETCA  KOHTPONbHAdA  namna  WHAMKaumm
HewucnpasHocTu (MIL).
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Mponycku 3axuraHus 3a 1000 o60poToB KoJleH4YaToro Bana gsurartens

ANropuTM OLIEHKM MPOMYCKOB 3aXuraHus TpebyeT onpeaeneHHoro BpemeHn anst ux nogcyeta. Kaxabin
KOHTPOIbHbIA CErMEHT npocnexunsaeT paboTty asuratens 3a 200 obopoTtos. Ecnu obHapyxuaeTcsa 6onee 2%
nponyckoB 3axwuraHust 3a nepwog 1000 obopoToB, cuMTaeTcs, YTo OOHapyXeHa HeucnpaBHOCTb. [aHHble
“freeze frame” B pexxume kKoHTpons 3anomuHaroT 200 nocneaHmnx obopoTtor ua 1000. Ecnu aTa HemcnpaBHOCTb
NoBTOpPSETCHA MpU CNeayoLwemM UCMbITaHnW, KOHTPOrbHas namMna uHankaumm HemcnpasHocTy asuratens (MIL)
3aropaeTcsl, a B namsATM Groka ynpaerneHusi 3anoMUHAeTCsl KOL HeWcnpaBHOCTW. BaxHO OTMeTUTb, 4TO
[0CTaToOYHO TOSLKO ABYX UCMbITAHWIA 4N NOSIBNEHUS KOA4a HEUCNPABHOCTMY.

Ho npogomKxuTenbHble NPONYCKM 3aXKMraHnsa BO BPEMS Havarna ABMKEHUS He BbI3bIBAOT NOSABMEHUS Koda
HencnpaBHOCTM (3aropaHus KOHTPONbLHOW Namnbl).

Mponycku 3axuraHus 3a 200 060poTOB KONEH4YaToOro Bana

Ecnu koHTponb onpegensaet 6onee 15% nponyckoB 3axuraHusi Ha OAWH LUWAMHOP BO Bpems noboro
200-T 0GOpOTHOrO CerMeHTa KOHTPOSS, KOHTPONbHas namna MWHOWKAUUMWM HeWUcrnpaBHOCTW ABuratens
HeMeaJIeHHO 3aropaeTcsl, B namsaTk 6roka ynpaBrneHnst 3anoMmHaeTcsl Ko HEUCNPaBHOCTU, a pexum  “freeze
frame” (cTon-kagpa) 3anoMuHaeT MHOpMaUuo B TOT MOMEHT, KOorga MOsIBUNMCb MPOMYCKU 3aXuranusi. 310
03Ha4aeT, YTO NPOMYCKX 3aXUraHUs B ABUraTene AOCTUINM 3HAYEHUs1, MPY KOTOPOM BECbMa BO3MOXEH BbIXO[,
N3 CTPOs KaTanMTUYEeCKOro HerTpanuaartopa.

OTa HeuCrnpaBHOCTb YCTaHaBMMBAET pPEXMM ynpaBreHus 6e3 obpaTHOW CBs3M, 4YTOObI CHU3NTb
KONMu4ecTBo TOMNMBa, MOO4ABAEMOro B UMNWHAPbLI ABUraTenss W, TeM camblM, MNONbITaTbCA CrnacTu
KaTanuTuyecKkuin HelTpanusaTop OT paspyLUeHus.

HeKOTopre TUMNbl NPONYCKOB 3aXWraHnd CBA3aHbl C YCINOBUAMU ynpaBlieHUA aBTOMObOUnNem, wu
KOHTPOJIbHaA -namna WHAOWKauuMnM HEeUcnpaBHOCTU ABUrNaTend MOXET 3aXedbCd AdaXe nNpu OTCyTCTBUU
HeI/ICI'IpaBHOCTeIZ. I'IoeTomy I'IOCTapaIZTer onpenenntb ycnosusd, MNMpu KOTOPbIX MNOABIAKTCA CUMNTOMbI
nponyckKa 3axuraHma n KotTopbie He CBA3aHbl C HENCNPAaBHOCTAMU SNTIEMEHTOB CUCTEMDbI.

Hwxe npueeaeHbl HEKOTOPbIE U3 HUX.

e  M3ameHeHue nepegaun

o [IBMXeHMe No HEPOBHOW Aopore (BbIXOLHOW CUrHan AaTynka NoNoXeHUst 4POCCENIbHON 3aCNOHKN —
TPS na3meHsaeTcsa BcneacTane Bubpaumm Ky3oBa aBToMoOuMns)

BbicTpoe n3meHeHne NoNoXeHnst APOCCENbHOM 3aCIIOHKM

Bbicokasi yacToTa BpallieHWsi KoNeH4yaToro Bana aAsuraTens

KoHOVUMOHEp NepruoaMyecKn BKITHOYAETCH U OTKNIOYaeTCs

Cpasy nocne 3anycka gsuraTens (B Te4eHue npumepHo 5 ¢)

(iii) MeTopg koHTpONS

o BbluncnstoTtcs konebaHus yrnoBbIX yCKOpeHVIIZ KOneH4yaToro Bana
. aﬂeKTpOHHbIIZ onok ynpaselieHna noAcHUTbiBaeT BEJTMYNHY YITIOBbIX yCKOpEHMVI A, KoneH4aToro
Bala no npmesegeHHOMY HUWXe YpaBHEHMIO.

3pecb T, = n-bll Nepuod, COCTaBnsOWMIA oAHY TpeTb (MonoBuHy) obopota ans 6-u LMNMHAPOBOMO
(4-x yunuHOpoBOro) ABUraTenen .
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Ecnm A, < ayr (awr : NOporoBoe 3HayeHWe) , ANeKTPOHHbIV GroK ynpaBneHuss onpedenseT Hanuyve

NpPOonyCKOB 3a>KUraHus.

Hdatunk
nonoxeHns
KOMEHYaToro Toe1 Tn
JTonactb Bana l l
y ONEKTPOHHBIN
LLIkue pemndpepa o BIOK P
. yrpaBneHWsa
JBUraTenemM
KoHTpornbHas
namna
UHAVKaLWn
7 HeWcnpaBHOCTK
L KoneH4aTbli Ban Asuratens
3Besfouka
KoneHYaToro
Bana
Pwuc. TT6-30

(iv) YcnoBws, npu KOTOPbIX NPOU3BOAWUTCS MOHUTOPUHI CUrHana gatyvka CKOpoCTM KorieHBana.

lNokasaTenb

Pabouee cocTosiHue

YacTtoTa BpaLleHNA KoneH4yaToro sana gsuratens

Ot xonocTtoro xoaa go 4500 MUH

Harpy3|<a asuratens

MonoxutenbHoe 3Ha4yeHne BpalwlaLwiero MoOMeHTa

BbixoaHble 3Ha4YEeHMs1 HA AaTYMKE MOMOXEeHUs
,D,pOCCGJ'IbHOIZ 3acnoHKW/Ha gaTymke nonoXeHus neganm
akceneparopa (Ha)KaTl/Ie Ha neparlb aKcenepaTopa)

B nto6Gor MOMEHT KpoMe pPeXUMOB PE3KOro
pa3roHa/TopMOXeHUs

3anyck asuraTens

CnycTa 5 cekyHa

KoHanunoHep

CI'IyCTS'-I 1 ¢ nocne BKNOYEHUSA/BLIKITHOHYEHUS
KOHOMUnoHepa

[opoxHbie ycnosus

Kpome AOBWXEHNA No aopore C rpy6b|M NOKpPbITUEM

MepekntoyeHne nepenay

B nto6Gori MOMEHT, Kpome NepPEKIToYeHNst B NpoLiecce
OBWXEHMNS

YacTtoTa KoHTpons

1 UuKn ynpaBneHus aBTomobunem B cermeHTe 200
obopoToB

2 UuKna ynpaereHusi aBTOMOOUNEM B CErMEHTE
1000 o6opoToB
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(7) Uukn ynpaBneHusa asBTomobunem

Lll/lKﬂ ynpasneHna aBTOMOBOUNEM — 3TO LIMKINYECKUIA npouecc OoT MOMeHTa 3anycka asuratena oo NosIHOM
OCTaHOBKM ABuratensa npu rnpoBepke COCTOAHUNA CUCTEMbI UIMN pa6OTbI OaT4ynKoB.

(a) MpoBepka Ha rOTOBHOCTb K paboTe

MpoBepka Ha roTOBHOCTb K paboTe KOHTPONMpyeT paboToCMOCOBHOCTL CriedyHoLMX TPeX 3MEMEHTOB K
ycTaHaBnMBaeT, UCMPaBHbI OHU UMK HET.

Katanutuyeckui Hentpanuaatop (P0420, P0421, P0431).
KucnopoaHein gatumk (P0130, P0150).

MoporpesaTens kucnopoaHoro gatymka (P0135, P0141, P0155, PO161).
(b) EapoBble TecTbl
Mpu npoBeAeHUN OOPOXHbIX MCMbITAHUIA, UCNOMb3YHTCS CleayloWme YeThlpe CXEMbl €3[0BbIX LIMKIIOB.
Mpu 3TOM MOXHO BbINOMHUTL BCE MPOBEPKN 3NIEMEHTOB CUCTEMbI TONNMBONOAAYN. [pyrumMu crioBamu, NpoBoas
nogobHble MCMbITAHWS,, MOXHO BOCMPOM3BECTU (BbIABUTL) MOOYI0 HEWCMPABHOCTb, KOTOpask MNpUMBOAUT K
3aropaHuilo  KOHTPOMbHOW flamnbl MHAWKALMW HEUCMPABHOCTM [ABUraTtensi, U nNpoBeputb 3EEKTUBHOCTb
BbIMNOSIHEHHOIO PEMOHTA.

BHumaHue:
Mpu BbINONHEHUN NOAOOHLIX UCTILITAHUM B aBTOMOOMIIe AOMKHO HAXOAUTbLCA ABa MeXaHUKa.

NMPUMEYAHMUE:

Y6eputecb B OTCYyTCTBMN KOOO0B HeMCHpaBHOCTEVI nepen BbINOJIHEHMEM CXeMbl OOPOXHbIX ncnbiTaHWN.
Ecnu oHu ecTb, coTpuTte unx.

(c) ®opma cxembl esgoBoro uukna (npumeHuma ana ‘01 M/Y Pajero/Montero GDI-M/T)

Mpoueaypa | NpoBepsieMbln AEMEHT Koa HencnpaBHOCTM

1 lMpoBepka kaTanUTUYEeCKoro HeMTpanMsaTopa P0420

lMpoBepka nepegHero KUCNOPOAHOro AaTynka P0130
C nogorpeBatenemM

2 lMpoBepka cncTembl TOMMBOMNOAAYM P0170
lMpoBepka cnctembl 06paTHON CBA3N P0125
4 [pyrve nposepku P0136, P0201, P0202, P0203, P0204, P0205,

P0206, P0300, P0301, P0302, P0303, P0304,
P0305, P0306, P0325

NMPUMEYHAHNE:

YTtobbl CyanTb O COCTOSIHUM (UCNpaBeH/HencnpaBeH) AaTtymka ckopoctu asTomobunsg (P0500) n o gatumke-
BbIKMNtoyaTene gaeneHus pabodyen xuakoctu B pynesom ynpasneHun (P0551), ucnone3dynte dyHkumio "Data
list" npnéopa MUT-II.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

METOAUKA 1

MpoBepsemblii
3NEMEHT

MPOBEPKA KATAITUTUYECKOI O HEMTPAITM3ATOPA (P0420)

MPOBEPKA MNMEPEAOHEIO KUCITOPOOHOIO OATHNKA (P0130)

E3poBon umkn

MpoBepka 04HOro LMkna (0T 3anycka ABUraTens 40 ero BbIKMHOYEHMS) MOXET cunTaTbes
BbINONTHEHHOWN, €CNW NPOBOANUTbL €0 B COOTBETCTBUM CO CXEMOMN, NPUBEAEHHON HMXKE. DTa
npouegypa 3aHnmaeT npuMmepHO 10 MUHYT.

He meHee 5 MUHYT

CkopocTb aBToMOBUNA
He meHee 100 km/M

He meHee 5 MUHYT

(3) CkopocTb aBToMobuNA
) 60 - 80 KM/

($)

(2}

CkopocTb aBToMOBUNS

11 (6) Bpems

j

Banyck BbikrtoueHme
ABuraTens 3aXuraHus

Puc. TT6-31

Ycnosus
npoBEPKM

TemnepaTtypa okpyXatoLiero Bosgyxa: He Huxke - 10°C

CoctosiHne AKTII: MonoxeHne cenektopa B nonoxeHunn “D”, nepekntovaTens YCKOPSOLLEN
nepegaym (overdrive) — BKMoYeH

MeTtoauka
MCrnbiTaHUN

akrwDN -~

[Buvratens: 3anyLueH

PasorHatb aBToMObMIb 4o ckopoctu He meHee 100 km/y

[BvxeHne aBToMobUNs He MeHee 5 MUHYT C paBHOMEPHOM CKOPOCTbIO He MeHee 100 Km/4
Cb6aBbTe ckopocTb Ao 60-80 km/v

Mepanblo akcenepaTopa yaepKuBante CKOpocTb aBToMobuns 60-80 km/4 n gBuranTech B
TeyeHne He MeHee 5 MUHyT

OcTaHoBKM nnmn TopmoxeHusi B 3ToT nepmnog HE paspewatorcs
BosBpalyantecb B pEMOHTHYHO MacTEPCKYHO, BbIKIMIOYNTE 3aXnraHne
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CUCTEMA CHUXEHUA TOKCUYHOCTH

Mposepsiembliii NMPOBEPKA CUCTEMbI NMOOAYN TOTJTIMBA (P0170)
anemMeHT
Cxema uukna lMpoBepka opgHOro uwmkna (OT 3anycka ABuratenss OO €ero BbIKMOYEHMS) MOXET
yrnpasneHus CUMTaTbhCH BbINOSIHEHHOW, €CnM NPOBOAUTL €r0 B COOTBETCTBMM CO CXEMOW, NPUBEOEHHOM
aBToMObGunem HWxe. OTa npoueaypa 3aHMMaeT He MeHee 15 MUHYT.
He meHee 15 MuHYT
CkopocTe asTomotuna 80-110 km/u
@ (1)
S ; :
s} [} ]
o ' '
= ¥ 1
2 : !
@ (2) : |
£ 1 |
&} ' 1
o 1 ]
o ¢ 1
2 I‘ :
)
! ! )
i )t N 1 ,(l) Bpema
3anyck BelknioyeHue
apurartensd 3aAXUraHUA
Puc. TT6-32
Ycnosus e TemnepaTypa oxnaxgarLLlen XnakocTu B ABurartene: He Hmke 85°C
nNpoBepKm e TemnepaTypa OKpyxatoLLero Boaayxa: He Hwke -10°C
e  CoctogaHue AKITIM: MNonoxeHue cenektopa B nonoxexun “D”, nepekntoyatens
yckopsiowen nepegayn (overdrive) — BKIIOYEH
MeToauka 1. [Oeuratensb: 3anyLieH
“cnbITaHUN 2. PasorHute aBToMobunb oo ckopoctu 80 - 110 km/4
3. [OBwxeHue aBTOMOOMUIIA HE MeHee 15 MUHYT ¢ paBHOMepHOW ckopocTbto 80 - 110 kM/M
4. BosBpallanTecb B PEMOHTHYIO MacTepCKyto, BbIKNIOYMTE 3aKuraHme
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CUCTEMA CHUXEHUA TOKCUYHOCTH

METOOUKA 3
MpoBepsemblii MNMPOBEPKA YMPABNEHWA MO OEPATHOW CBA3M (P0125)
anemMeHT
Cxema uumkna lMpoBepka ogHOro UmMkna (0T 3anycka ABuraTensi 40 ero BbIKIYEHUSA) MOXET cHMTaTbCs
ynpasneHus BbINOSTHEHHOW, €Cnv NPOBOAUTL €r0 B COOTBETCTBUU CO CXEMOM, MPUBEOEHHON Hmxe. JTa
aBToMObOUNIEM npoweaypa 3aHMmaeT He MeHee 15 MUHyT.
He meHee 15 MuHyT
CkopocTb aBToMo6UNA 100-120 km/u
= \ (&} .
= ; :
"8 ] ]
= ! :
b mf "
© ) 1
0 [ 1
5 ' ]
o | 1
o 1 ]
o ) ]
S : :
_H)1 . 2 () Bpema
3anyck BblkroveHue
Apuratens 3AXKNIAHKA
Puc. TT6-32
Ycnosus e Temnepartypa oxnaxxgaroLlen XnakocTun B Asuratene: He Hmxke 85°C
nNpoBepKM e TemnepaTypa OKpyxatoLlero Boayxa: He Hwke -10°C
e  CoctosHue AKIIM: MNMonoxeHne cenektopa B nonoxeHuu “D”, nepekniovaTens
yckopsitowen nepegayu (overdrive) — BKNIOYEH
MeToguka [euratens: 3anyLieH
ucnbITaHum

PasorHute aBTomobunb o ckopoctn 100 - 120 km/y
[BwmxeHne aBToMobUNSA He MeHee 15 MUHYT ¢ paBHOMepHON ckopocTbio 100 — 120 km/y
BosBpalyanTtecb B peMOHTHYHO MacTepCKYyH0, BbIKMOUUTE 3aXuraHume

oD~
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CUCTEMA CHUXEHUA TOKCUYHOCTH

METOOUKA 4

MNpoBepsaemblit MPOBEPKA OPYIMX QJIEMEHTOB CUCTEMGbI

3NeMeHT

Ne P0136, P0201, P0202, P0203, P0204, P0205, P0206, PO300, P0301, P0302, HO303,
avarHoctudeckoro | P0304, P0305, P0306, P0325

koda

Cxema uukna MpoBepka oAHOro UMKia (0T 3amnycka ABuraTernsl 4O ero BbIKIIIOYEHWs1) MOXKET CUMTATbCA
ynpaBreHus BbIMNOSTHEHHOW, €CINV NMPOBOAUTL €70 B COOTBETCTBUM CO CXEMOMU, NPUBEAEHHO HIbKe. JTa
aBTOMOGMNEM npouenypa saHMMmaeT He MeHee 15 MUHYT.

He meree 5 muHyT

CkopocTb aBToOMOOMNA He MeHee 60 Ku/4

(3

He meree 30 c.
Oeuratens: paboTaeT
(1 Ha XONOCTOM X04y
Kopobka nepegay:

B HelTparnbHOM
NONOXEHNN

CkopocTb aBTOMOBUNA

(1) (5) Bpems

t

3anyck BbiknoveHne
ABurarens 3axuranus

Puc. TT6-34

Ycnosus npoBepkn | o TemnepaTypa oxnaxaatoLLen XXUaKocTu B ABuratene: He Hke 85°C
e TemnepaTypa okpyxatoLiero Bosgyxa: He Hmke -10°C

e  CoctosaHune AKITII: MNMonoxeHne cenektopa B nonoxeHun “D”, nepekniovartenb
yckopsiowen nepegaym (overdrive) — BKITHOYEH

MeTtoauka 1. [Osuratens: 3anyLieH
ncnbITaHun 2. PasorHute aBToMmo6uns go ckopoctn 100 - 120 km/y
3. [BwxeHue aBTOMOOUNA He MeHee 15 MUHYT ¢ paBHOMepHOW ckopocThio 100 — 120
KMm/Y

4. BosBpalantecb B pEMOHTHYIO MAacTEPCKYHO

5. Tocne octaHOBKM aBTOMODOUNSA, fJanTe ABuratento nopabotaTe Ha XONOCTOM XO4y
okono 30 c, BbIKIIOYUTE 3aKUraHme

e Bebikntovatens koHOUUMOHEPA: BbIKIIOYEH
e Bce notpebutenun anekTpu4eckon SHeprnm: BblKoYeHbI
o Kopobka nepemeHbl nepegay: B HeMTpanbHOM NOMOXKEHUN

* MpumeuaHue pegakTopa: BO BCeX €300BbIX LMKaxX ABUXeHWe Heo6X0auMO BOCNPOU3BOAUTL COrflacHO
rpachuka. OcTaHOBKa U TOPMOXEHUe He pa3speluaeTcs.
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CUCTEMA CHUXEHUA TOKCUYHOCTH

3. NMpoBepkKka Nosny4YeHHbIX 3HAHUMU
(1) OTmMeTbTe HEBepHOe yTBepxaeHue.[]

O (a) YnpaBneHve NpvHyaMTeNbHON BEHTUNSALMEN KapTepa BbIMOSHAETCS Afs TOro, YTobbl NpeaoTBpaTuTbL
nonagaHvne KapTepHbIX ra3oB B aTMocdepy.

O (b) YnpaBneHue cuctemon ynaBnmBaHusa NapoB TOMMBA BbIMOITHAETCA AN TOro, 4tobbl NpegoTBpaTuTb
nonagaHve KapTepHbIX ra3os B atmocdepy.

O (c) Cuctema ynpaBneHust peumpkynauuen otpaboTaBLumx ra3oB nepenyckaeT YacTb oTpaboTaBLUMX ra3oB
B BbIMYCKHYIO CUCTEMY OS99 CHUXEHUS YpoBHS okmcnos asoTa (NOXx).

(2) OTMeTbTE HEBEpPHOE yTBEpPXAEHME.

O (a) TpeXKOMMNOHEHTHbIN KaTanNMTUYECKUA HENTPanM3aTop UMEET KNCIOPOAHbIVM AaTymK, obecneymBatoni
06paTHyIo CBSA3b MO KOPPEKTUPOBAHMIO COCTaBa CMECMU.

O (b) OnekTpoaswkyLas cuna, BbipabaTbiBaeMasi KUCITOPOAHbIM LAaTYMKOM PE3KO N3MEHSIET COE 3HaYeHne
Npn OTKMOHEHUN COCTaBa BO34YLLUHO-TOMIMBHOW CMECU OT CTEXMOMETPUYECKOTO.

O (c) TpexKOMNOHEHTHbIN KaTanUTU4ECKUA HEMTPanM3aTop B 3HAYMTENbHOW CTENEHN CHUXKAaET cogepXaHue
CO un HC B oTpaboTaBLumx rasax, Ho Becbma crnabo cHmxaeT cogepkaHme NOX npu Tom xe cocTtaBe
TONNNBHO-BO3AYLLHOW CMECMH.

(3) OTmMeTbTE HEBepHOE yTBepXaeHue.
O (a) OnekTpomarHuTHbIV KnanaH NpoayBku agcopbepa ucnonb3yeT NPUHLMN "BKITHOYEH — BbIKMOYEH".

O (b) Ucnonb3aytoTca ABa TUMNa 3NEKTPOMarHUTHbIX KnanaHa CUCTeMbI peLmpKynaumnmM otpaboTaBLumMX ra3oB
(EGR): Tvna "BKMOYEH — BbIKMIOYEH" U MO yrpaBeHnio peXnMom paboThbl.

O (c) ABTomoGMnM 6e3 KaTanUMTUYECKOro HelTpanusaTopa MMEIOT PEryNMPOBOYHbIA BUHT COCTaBa CMECH,
KOTOPbI UCMONb3yeTcs AN perynupoBaHus cogepxarnus HC B oTpaboTaBLuMx rasax npu pabote
ABUraTtesnsi Ha XOfl0CTOM Xofy.

(4) OTMeTbTE HEBepHOE yTBEpXAEHUe.

O (a) KnanaH cuctembl NpUHYAMTENBHON BEHTUNSALUMM KapTepa yMeHbLUaeT AOM0 NMPOXoAsLmMX Yepes
cucTeMy KapTepHbIX ras3oB Npu paboTe ABuraTtens Ha HeGorbLUKMX Harpyskax, Ha0GopoT, yBeNMUMBaeT
3Ty Aonto npu paboTe gBuraTens Npu BbICOKUX Harpy3kax

O (b) Cuctema ynaenvBaHnsa napoB TOMMMBa NOCTOSIHHO OTOMpaeT napbl Tonnmea B agcopbep — 310
npegoTepallaeT BbIGpoC napoB Tonnuea B atmocdepy. Aacopbep AOMKEH NEPUOANYECKN 3aMEHSTLCS.

O (c) Cuctema peuupkynsauum otpaboTtasumnx rasos (EGR) BctynaeTt B paboty npu He6OMbLUMX U CpeaHuX
Harpyskax asuratens
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NMABA 7
PACNOJIOXEHWE 3JIEMEHTOB CUCTEMbI

B aTOM rnaBe noka3aHO pacriofioXeHne 3fIeMEeHTOB CUCTeMbl TOMMMBOMOAAYN U SMEMEHTOB
SMEKTPOHHOro ynpasneHns. PucyHkn, npeacTaBreHHble B 3TOM [faBe, MOKa3blBalOT pacrorioXeHne
yKa3aHHbIX 3MEMEHTOB Ha npumepe aBTomobunsa Pajero iO 1999 roga Beinycka. PacnonoxeHne anemMeHToB
CMCTEMbI TONNMBOMOAAYN U SMEKTPOHHOIO YNpasneHns ApYrMx MoAenen aBTomobunen MoxeT oTnnyaTbesa ot
npueeaeHHoro npumepa. B atnx cnyyasx obpallantech K COOTBETCTBYOLWMNM PykoBOACTBaM NO PEMOHTY.

1. AneMeHTbI cucTemMbl TONNMBONOAAUM

BawuTa .
TONAWBHOHAMMWBHOM
TpyoKM

Moayne
TonsiMBonoAka4nBatoLLero
Hacoca

TonnMBHbLIA
KONneKkTop

Y3en nsmeputens
pOBHA TOMN1Ba B
aKe

Aacopbep

TonnUBHBIN
Bak B cbope
TonnueHas
opcyHKa
Puc. TT7-1
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PACIMONOXEHUE 3NIEMEHTOB CUCTEMDbI

2. OneMeHTbl 3NIeKTPOHHOro yrpaBrfieHUss CUCTEMOM
Tonnueonoaa4vu

Ha pucyHkax nokasaHO pacrnonoxeHue afeMeHTOB 3NEeKTPOHHOro yrpaBrneHns CMCTEMON TONMNMBONOAAaYM
Ha npumepe aBToMobuna Pajero iO 1999 roga Bbinycka.

(1) Pene

Ynpasnatowee
pene Asuratens YnpasnsawoLyee pene
3EKTPOBEHTUNATOPA

YnpaeneHue pene
dhopmMmupoBsaTesna
CUrHarnosB ynpasneHus
hopcyHKamu .
(ana asTomobunen ¢
HernocpeaCcTBEHHbLIM
BMpbICKMBaHWEM GeH3nHa
B UnnuHAapel - GDI)

Puc. TT7-3

Puc. TT7-2
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PACIMNONOXEHUE 3NNIEMEHTOB CUCTEMDbI

(2) OnekTpOHHbLIN GNOK ynpaBneHus

—

g [ _ ]

o=
‘@
b

1
.
) 'kl I
\ ONeKTPOHHbIN
6ok ynpasneHus

Asurarenem \

~ KoHTponnep /
3MeKTpoBeH- _\7
TunAaTopa %

Puc. TT7-6 Puc. TT7-7

Y |

BneKTPOHHEIN
GJ'IOKl_YI'IpaBJ'IEHI/IH
AKT

Pwuc. TT7-8
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PACIMONOXEHUE 3NIEMEHTOB CUCTEMDbI

(3) daTumkun

e —
v "‘
e
5 SLNS] 9

Puc. TT7-9

(Ansa pBuratens 4G18 - c cucremomn

Puc. TT7-10

(Ona auratens 4G93 - ¢ cuctemoit
pacnpeaeneHHOro BNpbICKUBAHUA

Tonnusa MPl)  _>——

Puc. TT7-11

(Ona aBuratens 4G18 - c cuctemoim
pacnpeaeneHHoOro BrnpbICKUBaHWUA
Tonnuea MPI)

Puc. TT7-12

Pub. No. PTEEOO11T

(Jlnﬂ asurarens 4G93)

AU /i

Oatumk AeToHauun

NN

Puc. TT7-13

,D.aT‘-MK NonoXxeHnA
KoneH4artoro Bana

Puc. TT7-14

(Ona peuratens 4G18 - ¢ cuctemoit
pacnpeneneHHoOro BnpbICKMBaHUA
TonmﬂazMPl) .

Jatunk Temnepatypbl
———————  oXnaxJaroLlen XUAKoCTH
B ABUraterne
Puc. TT7-15

(Ana aBuratensa 4G93 - c cuctemon
pacnpeaeneHHOro BrpbICKUBaHUSA
Tonnusa MPI)

=~ (Y
flatunk Temnepatypsl ~ ——
oxXnaxaarLlen XNAKoCcTu
? ,D;VIFaTeJ'Ie -_J

/ H1

Puc. TT7-16



PACIMONOXEHUE 3NIEMEHTOB CUCTEMDbI

Puc. TT7-17
(Ona aBuratensa 4G93 - ¢c cuctemoit (Onsa auratens 4G18 - ¢ cuctemon

pacnpeaeneHHoro Bn pacnpeaeneHHoro BNpbICKUBaHUA
Tonnuea MPI) : Tonnuea MPI)

]
O,
' o\,
=
y {u ) S——
Ntk KucriopoaHbii
pacxoaa r AaTynK

Puc. TT7-21

g S S W
v

Puc. TT7-19 Puc. TT7-22

m (Ons aBuratens 4G93)

KnucnopoaHslii gatumk

Puc. TT7-20
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PACIMONOXEHUE 3NIEMEHTOB CUCTEMDbI

(4) OnekTpoMarHMTHbIE KfanaHbl

Puc. TT7-23

(Ana nBuratens 4G93 - c cucremon
pacnpeaeneHHOro BrnpbICKUBaHUA
Tonnuea MP

s, AUD
("\( \ \ {31.
ge{((¢ @)V} SnekTpomarHnTHLIN KnanaH
) F.’-r CUCTEMBI PELMPRYIALMA

Sy foTpaBoTasLunx rasos (EGR)

’:\’ ‘S i) \ =
o PR
/ " i' \3

/ " ANekTPOMAarHUTHELIN

: KnanaH cucTemel
yNaBnvBaHna Napos,

TONNMBaY
N7

WS

Puc. TT7-24

n (ABTOMOBMNb C NEBbIM pynem)

Puc. TT7-26
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(Ons aBuratens 4G18 - ¢c cucremon
pacnpeaeneHHOro BNpbICKUBaHUS
Tonnuea MPI)

SnekTpOMarHWTHBIW KnanaH
CUCTEeMBI peLMprynAaLmMA
oTpaboTaBLUMX ra308 EG&

Y

3nekTpoMarHUTHLIN
KnanaH CUcTeMsbl
ynaenueaHWA napoB

m D Tonnmsa\(!(“:#-l‘\_

Puc. TT7-25

OnarHoctnyeckuia pa3bem

\

Puc. TT7-27
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(6) Toukn 3azemneHun ("maccbl”

Mpun npoBepke Lenen 3asemMrieHus, Heo6XoaAMMO MPOBEPUTb COCTOSIHNE HECKONbKUX TOYEK, B KOTOPbIX
3a3eMnseTca cucteMa pacnpefeneHHoro BrpbickuBaHua Tormnvea (MPI). OTM TOYkM nokasaHbl Ha pwuc.
TT7-28, a Takke Ha puc. TT7-29 n TT7-30. B npuBeaeHHOM NpUMeEpE 3a3eMSIEHUS, PACMNOSIOXKEHNE TOYKU
3asemnenunsa Ne4 (Puc. TT7-28) nokasaHo Ha Puc. TT7-29, a pacnonoxeHve Toukn 3asemneHns Ne 11 Ha puc.
TT7-28.

(ABTOMOOUNL € 3-X ABEPHLIM KY30BOM)

Puc. TT7-28

K Touke Ne 4 Takke NOACOEANHSIOTCS cneytoLimne
ANeMeHTbI

(a) OkpaHMpOBaHHbLIN NPOBOL, 3MEKTPOHHOIrO GroKa
ynpasneHns AKIMN

(b) Cuctema 3anycka asTomobung ¢ AKII (koraa
cenektop AKII Haxogutca B nonoxeHun “P” unu
HNH)

(c) BbiBog Ne 91 anekTpoHHOro 6roka ynpaeneHusi
apuratenem aBTomobunsi, oopygosaHHoro AKII.

Puc. TT7-29
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PACIMONOXEHUE 3NIEMEHTOB CUCTEMDbI

(Ons aBuratens 4G93 - ¢ cucTemoii K Touke Ne 11 Takke nogcoeaunHNAETCs:
m pacnpefeneHHOro BNpbICKUBaHUSA

Tonnuea MPI) (a) lMepBryHas obMOTKa KaTyLLKWN 3aKUraHus

Puc. TT7-30
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NMABA 8
TEXHUWYECKUE ONEPALUNUN HA ABTOMOBWUJIE

1. KpaTtkum o630p

B panHHOM rnaee cogepxaTtca NpefocTepeXeHus, ykasaHus u apyras MHopmauust KoTopylo AOIHKEH
MOMHWUTbL TEXHWUYECKWN MepcoHan npu MNPOBEAEHWM MPOBEPKN W PErynvpoBKW CUCTEMbI pacnpeaerieHHoro
Brpbicka Tonnuea (MPI) Ha aBTomobune.

Mpn NnpoBegeHUN N3MEPEHNn N NPOBEPKE AMArHOCTMYECKNX KOOOB HencnpasHocTen npu nomotin MUT-II
Bbl OOMMKHbI YETKO OonpefenqTb Leflb NOMCKa HEeUCNpPaBHOCTEW, U 3HaTb, Kakume TuMbl AaHHbIX Bbl OOJPKHbI
cobpaTb C TeM, 4TOObl JOCTUYL MOCTABIEHHOM Lenu. Bbl JOMKHBI UMETL MOSNIHOE MOHMMAHWE 3HaYeHMUs
ONarHoCcTMYeCKNX KOAOB HEWUCMPABHOCTEW, COOTBETCTBYHOLUMX YCMOBWUIA paboTbl ABUraTens U aBapURHbIX
dyHKUUA.

HdaHHasa rmaBa cocTaBneHa Ha ocHoBaHuM PykoBoacTBa no peMoHTy asuratens 4G93 ycTaHOBMEHHOro
Ha Pajero iO 1999 roga. OnemeHTbl, MMEILLME OTHOLLIEHUE K OPYTMM MOAENSIM YKa3aHbl COOTBETCTBEHHO.

(1) YnpaBneHue npu HencnpaBHoM cucteme

[Mpn BO3HWKHOBEHWWM HEWCMPABHOCTU B CUCTEME pacnpeneneHHoro Brpbicka Tonnuea (MPI), curHan
NMoCTynaeT Ha 3NEKTPOHHbIN B6OK ynpaBneHnsa ABurateneM, KoTopbii NCNomnb3yeT PYHKUMIO AMarHOCTMKN ANnd
pacno3HaBaHWs HEUCMNPaBHOCTM M 3aNOMVHaHNS NapaMeTPOB 3NIEMEHTOB CUCTEMbl BO BPEMS BO3HUKHOBEHUSA
HeucnpaBHOCTU. B TOxe Bpemsi, 3MeKTPOHHbIN OFOK ynpaBneHus OBurateneMm WCMoNb3yeT aBapuiHyto
YHKUMIO ANSA OTCMEXMBaHUS CUrHana HeMcrnpaBHOCTU U eCnn HeobXoaMMO BO3AEWCTBYET Ha yrpaBneHue,
NUCnonb3ys [aHHble, 3anoXeHHble B MNamMATb, 4YTOoObl aBTOMOOWMMbL MOr NPOAOIKAaTb [ABWXKEHWE C
MUHUManbHbIMU  PYHKLMOHANbHBIMW  BO3MOXHOCTSIMU. Bonee TOro, 9SnekTpoHHbIM ©OMoK  ynpaBneHus
BKITHOYA@ET KOHTPOMbHYI0 Nnamny HeucnpaBHOCTM asuratens (check engine lamp) 4to6bl nponHdopMmnpoBaTh
BOOAUTENd, 4YTO B cuUCTeMe pacnpegeneHHoro Brnpbicka Tonnuea (MPI) BoO3HMKNa HeucnpaBHOCTb. JTU
dYHKUUKN KpaTKo onucaHbl B JaHHOW rnase.

(a) PyHKUMA AMArHOCTUKU

B cnyyae nosiBneHnss HeHopmarbHbIX CUMHanoB OT AaTYUMKOB W WCMOMHUTENMbHBLIX YCTPOWCTB AaHHas
yHKUMA NO3BOMAET SMEKTPOHHOMY OroKy ynpaBneHus Asuratenem 3anoMHUTb [aHHble HeucrnpaBHOW
cucTeMbl M NpegynpeanTs BoauTens. bonee Toro, AaHHas yHKUUA nonesHa obcnyxusatowemy nepcoHany,
MOCKOJIbKY NOMOraeT HanTu HeMCNpaBHOCTM CUCTEMbI pacnpeaeneHHoro Bnpbicka tonnuasa (MPI).

(b) KoHTponbHasa namna HeucnpaBHocTu aBuraTens (check engine lamp)

c - KOHTpOJ‘IbHaﬂ namMmna nHgnkaunun HencnpaBHOCTU
[uarHocTUYeCKUIA pasbem apuratena  3aropaetcAd, 4YTOObI npenynpeantb
BoauTeNa B Cliydae BO3HUKHOBEHUA HEUCNPAaBHOCTU

\
pe \
CMUCTEMbl  pacnpefeneHHoro Bhpbicka ToMnuBa
(MPI). Ecnn BbiBOg Ne 1 16-TM KOHTaKTHOrO
1 [AMarHoCTUYECKOro pasbema CoeMHEH C «Maccow»

(ky3oBoM aBTOMOGMNA) (3a3emMrieH) Mpyv MOMOLLN
cneumanbHOro  MHCTpymeHta  MB991529  unu
COEOQVHUTENBHOTO MPOBOAA W KMOY  3&KMraHus
_\ \\_, HaxoguTcs B nonoxenun “ON” (BKJ1), namna

~ yKasblBaeT 3anoOMHEHHble [uarHOCTU4eckne Koabl
HeucnpaBHOCTU nyTeM MuraHus. (Kpome 6rokoB
Puc. TT8-1 ynpasneHus paeuratenein c cuctemon 6opToBou
aunarHocTtukm OBD).

—m

—

—_—
—

MB991529 |
WERS ey
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TEXHUWYECKUE ONEPALUNN HA ABTOMOBWIIE

(c) ABapumnHas ¢yHKLUA N PYHKLUUA pe3epBHOro NUTaHUA

(i) ABapunHasa yHKUMA
Mpn BO3HUKHOBEHUM NOOOro HEHOPMAaribHOro CUrHana NocTyMNatoLLEro Ha SMEKTPOHHbINA BIOK ynpaBneHus
ABuratenem, NPOAOIMKEHNE YNPaBIeHNsi B COOTBETCTBME C HEHOPMaribHbIM CUTHANoOM MOXET MPUBECTU K
nroxon paboTte ABUraTens, NeperpeBy KaTanuTUYeCcKoro HenTpansaTtopa oTpaboTaBLLMX Fa30B UMK K APYTUM
HeuvcnpaBHoCTAM. [Ins npeoTBpaLLeHNs 3TOro, 3MeKTPOHHbLIN BrIoK ynpaBneHus agsuratenem ynpaesnseT
ABUraTenem, Ucnosb3ys CnpaBoYHble AaHHble, XpaHsilwmecs B ero M3Y, u, ecnum HeobxoamMmo, oTKMoYaeT

asurartens. [JaHHas

hYHKLMS, MO3BOSSAOLLAS SNEKTPOHHOMY BrI0KY ynpaBneHns aABuraterniemM ocyLLecTBNSTb

ynpaerneHue TakuMm 00pa3oM, HasbiBaeTcst aBapuiiHon doyHkumen ("fail-safe").

(ii) PesepBHasi ¢pyHKLMA ynpaBneHus

B cnyyae HencnpaBHOCTN CaMOro 3MeKTPOHHOro 6rioka ynpaBneHns ABurateneM, pesepBHas yHKUMSA
ynpaBreHusi Bbi3blBaeT NpeaBapuTeNbHO 3anporpaMMMpoBaHHY0 NporpaMMy ynpaeneHus B pe3epBHOM
WHTErparnibHol cxeme, TEM CaMbIM, NO3BONSET NPOACIKUTL paboTy auratensa ("backup" function).

[aHHas beHKLIMﬂ Nno3BOJIAET OCYLLECTBIATb TOJNIbKO MUHUMaribHYH d)yHKLIMOHaﬂbHOCTb aBTOMOOUNS.

(iii) CnpaBo4yHasa Tabnuua aBapuMHOro pexumma padotbl

Korga cncrema camognarHoCTUKM obHapyXmMBaeT HEUCNPaABHOCTb OOHOMO U3 OCHOBHbIX ATYUKOB, TO
cucTteMa nepexoauTt Ha aBapunHbin pexxum ynpasnerus (FAIL SAFE FUNCTION), ytobbl asTomobunb Mor
NPOAOIMKNTL ABMXEHUE (A0 CTaHUMKN TeX. 06CnyXnBaHus).

Tabnuuya TT8-1

HewucnpasHbin

OnucaHwne ynpasrieHna npu BO3HMKHOBEHUN HENCNPABHOCTU

3MemMeHT
HaTumk pacxopa 1.  OneKTpoHHbI BNOK ynpaBneHns asuratenem Ucnonb3yeT CUrHarnbl OT AaT4nka NonoXeHus
BO3ayxa ApoccenbHou 3acnoHku (TPS) n gatynka nonoxeHus (YacToTbl BpaLLeHUs) KoreH4yaToro Bana

ans onpegenexHns 6a3oBoro neprvona oTkpbITUS POPCYHKM 1 6a30BOro yrna onepexeHus
3aXuraHvs B COOTBETCTBUM C 3a4aHHON NPOrpamMmon.

OneKTPOHHbIN 60K ynpaeneHus Asuratenem UKCUpyeT CepBONPUBOA perynsatopa obopoTos
xonocTtoro xoda (ISC) B 3anporpaMM1MpoBaHHOM MOMOXEHUW, B pe3ynbTaTe 4ero He
npou3BoamnTCa perynmposaHme obopoTtos xonoctoro xoga (ISC).

[laTunk Temnepatypbl
BO34yXa BO BMYCKHOM

TemnepaTypa Bo3fyxa BO BMYCKHOM KOJIIeKTope NpUHUMaeTcs paBHom 25°C.

Konnekrtope
[aTymk nonoxeHus He npovcxoaut yBennyeHnsa Tonnmeonogaym npy Haxkatum Ha nefanbe akcerneparopa (I'IO CurHany ot
apoccenbHon JaTynKa NorioXXeHus OpoccesibHON 3aCJ'IOHKVI).

3acnoHku (TPS)

[aTtumk TemnepaTypbl

TemnepaTypa oxnaxgaroLlen Xnakoctu npuHumaeTtcs pasHon 80°C.

oxnaxgatoLlemn

XNOKOCTK

[daTtymk nonoxeHus OneKTPOHHbLIV BNOK yNpasneHus AsurateneM npekpailaeT nogadvy Tonnmea vyepes 4 cekyHAbl nocne

pacnpegenuTensHoro | obHapyXeHust HemcnpaBHOCTH

Bana (nocne nosopoTa kntoya 3axuradusa B nonoxenne ON (BKIM) BMT unnuHgpa 1 BooGLue He
onpeaensieTcs).

Oatumk ATmocdepHoe (bapomeTpuyeckoe) gaBneHne npuHnmaetcs pasHbiM 101 klMa (760 mm. pT. CT.).

aTMocdepHOro

(6apomeTpuyeckoro)

AaBneHns

JaTtunk geToHaumm

OnNeKTPOHHbIN BOK yNpaBrneHus ABuratenem NepeknioyaeT yromn onepexeHns 3axuraHms ¢
BENWYMHBbI, ycTaHOBMNeHHoW ans 6eH3nHa 95 RON (no uccnegoBaTensCckoMy METOAY), HA BENUYMHY,
ycTtaHoBneHHyo ans 6eH3nHa 91 RON (no nccneposaTtensckoMy METOAY).

KaTyLIJKa 3aXnUraHna

SﬂeKTpOHHbIVI 6nok ynpaeneHna asuratenem npekpawaeTt nogady tonnmea K umnmHgpam ¢
HeuncnpasHbIM 3aXXHUraHmem.

CoeavHutenbHas
LMHa AaHHbIX C
6rnokom ynpaBneHus

Yron onepexeHus 3aXKuraHnsa He yMeHbLUaeTCsl BO BpeMs NepekritoyeHns nepegad (06u.|,ee
ynpasneHue gsuratenem n KOpOGKOVI nepenad He OcyI.LI,ECTBJ'IHETCFI).

aBToMaTHYeckom

KopoGkoii nepeaad

BbiBoa FR He npousBoauTtcs perynnpoBaHue BbIXOOHOW MOLLHOCTY reHepaTopa B COOTBETCTBUM C
reHepaTopa 3NEKTPUYECKON HarpysKkol (paboTaeT Kak cTaHAapTHbIV (0ObIYHbBIN) reHepaTop)

Pub. No. PTEEOO11T
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TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE

(2) AnarHocTnyeckne Kogbl HeucrnpaBHOCTEN

(a) MeToauka cunTbIBaHUA U CTUpPaHnA gnarHoCTtu4eCcKmnx KogoB HeMCﬂpaBHOCTeﬁ

(i) Mpw ncnonbsosaHun MUT-II

1) Mopcoegunnte MUT-II k gnarHocTnyeckomy
pasbemy (16-T KOHTaKTHOMY) U cHUTanTe
OnarHocTn4eckmne Koabl HEMCrnpaBHOCTEN.

2) OTpeMoHTUpYITE, cnegys ykasaHusam no TABJTULE
MPOBEPKW ONWATHOCTUYECKUX KOOOB
HEWCIPABHOCTEMW.

i

Ca0 3) BblknounTe 3aXknraHne u CHoBa BKITKOYMTE €ro.
A (v 8|=2

4) CoTpuTe guarHoCcTU4eckme Kodbl HEMCNPaBHOCTEN,
— ncrnonossya MUT-II.

NMPUMEYAHMUE:
Mpwu nogcoeamHeHun n otrcoeguHeHnn MUT-II
Puc. TT8-2 3a)KuraHme A0IMKHO ObITb BbIKMIOYEHO.

(i) Tpw ncnonb3oBaHMM KOHTPOSBHOW NTAMIMbl MHONKALMM HEUCNPABHOCTU ABUraTens

Korpa BbiBOOUTCSA AMAarHOCTUYECKUN KOA Korpga guarHoctuyeckum Kog HemcnpaBHOCTHU
HeucnpaBHocTu Ne 24 OoTCyTCTBYET
0,5 cek. 0,5 cek.
1,5 cek: 0,5 cek.
BKINA BKN.
BbIKM. BbIKI1.
-
Maysa [HecaTuyHbli Naysa EgWHUYHBIA
3cek. cUrHan 2 cek. curHan
Puc. TT8-3
NMPUMEYAHUE

o [lpyrve kofbl HEMCNPABHOCTM TakkKe BbIBOASATCS B BUAE COOTBETCTBYHOLLMX HOMEPOB Kak B Clyyae
ncnonb3oBanna MUT-II.

e  Yrt0bbl CTEPETL AMArHOCTUYECKNE KOAbI HEUCNPABHOCTEN OTCOEANHUTE OTpULIATENbBHYIO KNeMmy
akKymynsitopHon 6atapeun Ha 10 unu 6onee cekyHa.
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TEXHUWYECKUE ONEPALUNN HA ABTOMOBWIIE

iii) OnemeHTbl, NpoBeEpPSEMbIE MO KOHTPOILHOW NaMrne HeUCNPaBHOCTU ABUraTens:
(Pajero-iO 1999 moaenbHoro roaa)

a) OneKTpOHHbIN BNOK yNpaBneHus ABuratenem

b) [atumk pacxoga Bo3gyxa

¢) [Hatuuk TemnepaTypbl BO34yxa Ha Bnycke

d) [aTymk NonoXxeHust OPOCCENbHON 3aCIOHKM

e) [atyuk TemnepaTypbl OXNaxaaroLen XXUOKoCTU ABuraTenst
f)  JaTymk nonoxeHus KoneHyaToro Bana

g) [Hatuuk nonoxeHus pacnpegenqrensHOro sana

h) [Oatunk abcontoTHoro (6apomMeTpu4eckoro) AaBneHms

i) OaTtumk getoHauuu
i)  ®PopcyHka

k) Katywka 3axuranus
)  Wmmobunansep u ero uenu (Asctpanus GCC un gpyrue)

(b) CamopauarHocTuKka

B cnyyae BO3HMKHOBEHMSI HEUCMPaBHOCTW B CUCTEMEe pacnpegerneHHoro Bnpbicka Tonnuea (MPI)
COOTBETCTBYIOLUA ANArHOCTUYECKUA KOO HEMCNPaBHOCTU MOXeT OblTb cymMTaH ¢ ucnonb3oBaHnem MUT-II
n/vnn ¢ NCNonb3oBaHWEM KOHTPOSbHOW NaMnbl MHAMKAUMW HencnpasHOCTU Asuratens. Mimente B Buay, 4To

anarHoctn4yeckme Koabl

npeaBapuTenbHO onpeaeneHHbIX YCroBUM (yKkasaHHbIX B Tabnuue).

Tabnuua TT8-2

HeMCﬂpaBHOCTeIZ BbIBOOATCA TOJIbKO MNMpU BO3HUKHOBEHUM COOTBETCTBYHOLLNX,

Kon [MpoBepsiembin Ycnosus BeposaTHas npuymHa
HencrnpaBHOCTU 3NeMeHT
Ne
12 Oatumnk Pexum nposepkun HewncnpaBHOCTb Aatyunka
pacxona e YacroTa BpallleHUsi KoneH4YaToro pacxona Bo3gyxa.
BO3AyXa u ero Bana gsuratenst 500 o6/MuH nnu O6pbiB UNKU KOPOTKOE
uenu BbILLE. 3aMblkaHUE B XryTe NPOBOOB
YcnoBusa NnpoBepPKn OaTtyunKka pacxona sosayxa.
e YacroTa BbIXOAHOro curHana HeucnpaBHOCTb 3NeKTPOHHOTO
partymka 3,3 'y unm meHblue B Onoka ynpaBneHna asuratenem.
TeyeHune 4 cekyHa.
13 Jatumnk Pexnm npoBepkun HewncnpaBHOCTb faTyuka
TéeMnepartypbl | o  Kntoy 3axuranHus: “ON” (BKI) Temnepatypbl BO3ayxa Ha
BO3Ayxa Ha
B0 cﬁ(’é nero | ® Wcknouas 60 cekyHa nocne B”yCKev'
yu,enm BKINIOYEHNS 3aXKUraH1s unm [noxon KOHTaKT B pasbeme,

cpasy nocre 3anycka gsuratens.

Ycnosusi nposepku

e BbixogHoe HanpspkeHne gaTymka
cocTtaBnseT 4,6 B unu Bbliwe (B
COOTBETCTBME C TEMMepaTypon
BO3yxa Ha Bnycke -45°C unu
MeHbLLEe) B TeyeHue 4 cekyHA.

unm

e BbIxogHOe HanpshkeHne gaTtdmka
coctaenseT 0,2 B vunu Huxe (B
COOTBETCTBME C TEMMepaTypon
BO34yxa Ha Bnycke 125°C wnu
Bbille) B TeueHue 4 cekyHs.

00pbIB MM KOPOTKOE
3aMblKaHWe B XryTe NpoBOAOB
JaTyunka TemnepaTypbl BO3ayxa
Ha Bnycke.

HeucnpaBHOCTb 3NEKTPOHHOIO
Broka ynpaBneHus agsuratenem.
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Ko
Heucnpas
HocTK Ne

[MpoBepsembin
anemMeHT

Ycnosusa

BeposiTHasa npuunHa

14

Natymk
NONOXeHUs
apoccensHomn
3aCIOHKN U ero
uenu

Pexxum npoBepku

e Kntou s3axwuranus: “ON” (BKJT)

e Wckntoyasa 60 cekyHA nocne BKMYEHUS
3aXuraHusa unu cpasy nocrie 3anycka
asuratens.

e YcnoBus NpoBepku

e YacToTa BpalleHus KorleH4aToro Bana
nsuratens 3000 06/MUH UNK MeHbLLIE,
HanonHeHve uunuuapos 30% vnnu Huxe,
BbIXOQHOE HanpsbKeHWe AaTynka NnonoxXeHns
apoccenbHon 3acnoHku 4,6 B unu 6onblue B
TeyeHue 4 CekyHp.

unm

e  YacToTa BpalleHust KoneH4YaToro Bana
asuratensa 2000 o6/MuH unu donblue,
HanonHeHve uunuHapos 60% nnu Bbille,
BbIXOZIHOE HamnpshXeHWe aaTymka NoroXeHus
apoccenbHon 3acnoHku 0,8 B unu meHbLue B
TeveHve 4 cekyHa.

HeucnpaBHocTb AaTumka
NOMoXeHUs ApoccenbHOm
3aCINOHKN.

[noxow KoHTaKT B pasbeme,
00pbIB UM KOPOTKOE 3aMblkaHue
B )XryTe NpoBOAOB AaTymMKa
NOSIOXXEHUS APOCCENbHOM
3aCIOHKM.

HewncnpaBHOCTb 9N1EKTPOHHOTO
Onoka ynpaeneHus aBuraTenem.

21

Oatumk
Temneparypsbl
oxnaxgatoLlen
XUOKOCTU
asuraTtens n ero
uenm

Pexum npoBepku

o Kntoy saxuranus: “ON” (BKI)

e Vcknoyasa 60 cekyHA nocne BKYEHUs

3aXuraHvsa unu cpasy nocrne 3anycka

asurartensi.

YcnoBusi NnpoBepKu

e  BbIXo[HOE HanpsxeHve aaTyvka CocTaBnsieT
4,6 B unu BbiLwe (B COOTBETCTBUE C
TemnepaTypoi Bo3ayxa Ha Brycke -45°C
W MEHbLLE) B TeYEHME 4 CeKyHA.

unm

e  BbIxogHoe HanpshkeHWe gaTynka cocTaBnsieT
0,1 B nnn Huxe (B cOOTBETCTBUE C
Temnepatypoi Bo3gyxa Ha Bnycke 140°C vnu
BbllLE) B Te4EeHUe 4 cekyHa.

Pexxum nposepku

e Kntou 3axwuranus: “ON” (BKJT)

e YactoTa BpalleHunsi KoneHyaToro Bana
npubnunsutensHo 50 06/MUH Unu BbILwe.

e YcrnoBusi NpoBepku

BbIxogHoe HanpspkeHne AaTuunka

yBenu4ynsaetcs oT 1,6 B unu meHbLue (B

COOTBETCTBME C TEMMNEepaTypoWn

oxnaxgatowen xuakoctn 40°C nnu Bbiwe) 4o

1,6 B unu BbiWwe (B cooTBETCTBME C

Temnepartypon Bo3gyxa Ha Bnycke 40°C unu

HUXe).

unm

e  BbixogHoe HanpsikeHne gatyvka cocTaBnseT
0,1 B nnn Huxe (B COOTBETCTBUE C
Temnepartypou Bosayxa Ha Bnycke 140°C vnu
BbiLLE) B TeYeHue 4 cekyHA.

HeucnpaBHocTb gaTymka
TemnepaTtypbl OXnaxaatoLen
XNAKOCTU ABuratens.

[noxoi KOHTakKT B pasbeme,
06pbIB UMM KOPOTKOE 3aMblkaHNE
B XKryTe NpoBOAOB AATYMKa
Temneparypbl OxnaxgatoLuen
XNOKOCTU ABuratens.
HewncnpaBHOCTb 9NEKTPOHHOIO
6noka ynpasneHus gsuratenem.

22

Oatymk
NonoXeHus
KorneH4yaToro Bana
1 ero uenmu

Pexwvm npoepku

e KoneHuaTbIn Ban gBuratens NnpokpyyvBaeTcs
cTapTepom.

Ycnosusa npoBepku

e  BbixogHOe HanpsbkeHue gaTyuka He
MeHsieTCs B TedeHue 4 cekyHf (oTcyTcTByeT
BbIXO4HOW UMMYMbCHbIA CUrHan).

HeucnpaBHocTb gaTymka
MONOXEHUsI KoreHYaToro Bana.
lnoxoi KOHTakKT B pasbeme,
06pbIB MW KOPOTKOE 3aMblKaHue
B XXryTe NPOBOAOB AaTyuka
MOIOXEHUs1 KoneH4YaToro Bana.
HeucnpaBHOCTb 3NEKTPOHHOTO
6r1oka ynpaBneHvs gBuraTenem.
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Koga MpoBepsiembin Ycnosus BeposaTHas npuymHa
Hewcrpa AnemMeHT
BHOCTU Ne
23 Oatumk Pexxum npoepku HeuncnpaBHOCTb AaTyuka
NONOXeHNst o Kntoy 3axuranua: “ON” (BKI) nonoxeHus
pacnpenenute (e YacTtoTa BpalleHus KofieH4YyaToro sana pacnpegennTensLHOro sana.
nbHoro Bana u npnbnuantensHo 50 06/MUH nnu Bbille. Mnoxon KOHTaKT B pasbeme,
€ero uenu Ycnosus npoBepku 00pbIB NN KOPOTKOE 3aMblKaHne
e BbixogHOE HanpsXeHue gatynka He B XXryTe NpOBOAOB AaTynka
MeHsieTCcsa B TedeHne 4 cekyHa NOnoXeHusi
(oTcyTCTBYET BBIXOAHOW MMMYMNbCHBIN pacnpegenutenbHoOro Bana.
curHan). HeuncnpaBHOCTb 39NEKTPOHHOIO
Oroka ynpaBneHus gBuratenem.
24 [Jatunk Pexnm npoBepku HewncnpaBHOCTb faTyuka
CKOPOCTHU Kntou 3axwuranua: “ON” (BKI) CKOPOCTK aBTOMOOUNA.
aBTOMOBUNA N | ¢  Wcknovas 60 cekyHa nocne Mnoxon KOHTaKT B pasbeMe,
ero uenwu BKITHOYEHUS 3aXUraHns unm cpasy 06pbIB UMK KOPOTKOE 3aMblkaHue
nocre 3anycka gsuraTens. B JKryTe NpOBOAOB AaTuynka
e YacToTa BpallleHus KoneHyaToro Bana CKOpPOCTM aBTOMOOUNS.
3000 o6/mMuH unu BbiLwe. HeuncnpaBHOCTb 311EKTPOHHOIO
e [IBMXEHNE B YCIOBUSAX CUITbHON Oroka ynpaBneHus gBuratenem.
Harpysku Ha gBuratens.
Ycnosus npoBepku
e BbIxogHOE HanpsXeHue gatynka He
MeHsieTCcsa B TedeHne 4 cekyHa
(oTCcyTCTBYET BBIXOAHOW MMMYMNbCHBIN
curHan).
25 [Jatunk Pexnm npoeepku HewncnpaBHOCTb faTyuka
abcontoTHOro | e Kntoy 3axkmranus: “ON” (BKJT) abcontoTHoro
(bapomeTpuye | o  ckniouas 60 cekyHa nocne (6apomMeTpnyecKoro) AaBneHus.
CKOro) BKITHOUEHNS 3aXKUraHUs Unm cpasy [Mnoxon KOHTaKT B pasbeMme,
AaBleHns n nocrne 3anycka gsuratens. 06pbIB UMW KOPOTKOE 3aMblkaHue
ero uenu e HanpsbkeHune akkymynsaTopHon 6aTapeu B XXryTe npoBOAOB Lienu aatynka
8 B nnu GonbLue. abconTHOro
Ycnosusi npoBepkn (6apomeTpmryeckoro) oaBneHusl.
e BbixogHoe HanpskeHne gatyvka HeuncnpaBHOCTb 311EKTPOHHOIO
coctaenseT 4,5 B nnn 6onblwe (B 6noka ynpasneHus gsuratenem.
cooTBeTCTBME C BapoMeTpPUYECKNM
Aasnenvem 114 klMa vnu Bblwe) B
TeyeHune 4 cek.
nnm
e BbIxogHoe HanpskeHne gatyvka
coctaensieT 0,2 B nnn meHbLue (B
cooTBeTCTBME C HApOMETPUYECKNM
nasnexnem 5,33 klMa nnn Huxe) B
TeyeHue 4 cek.
31 Hatumk Pexxum npoBepku HewncnpaBHOCTb gatyunka
neToHaumm n [ o Kntoy 3axuranms: “ON” (BKJT) AeToHauun.
ero uenu e Ucknoyaa 60 cekyHa nocne [Mnoxon KOHTaKT B pasbeMe,

BKITHOUYEHUS 3aXKUraHUs Unu cpasy
nocne 3anycka gsuraTtens.

e YacToTa BpalleHus KoneH4yaToro Bana
npnénuantensHo 5000 06/MUH nnm
BbILLE.

Ycnosusi npoBepku

e /I3aMeHeHMe BbIXO4HOMO HanpsKeHUs
Aartymka (NMMKOBOro HanpshKeHust
AaTynka JeToHauun Ha Kaxable s
obopoTa KoneH4aToro Bana)
coctaBnstoT meHee 0,06 B 200 pas
nogpsag.

06pbIB NNM KOPOTKOE 3aMblkaHue
B XXryTe NpOBOAOB Lienu Aatymka
JeToHaumu.

HencnpaBHOCTb 9NEKTPOHHOIO
onoka ynpaeneHua asuratenem.
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Koa lNpoBepaembIi Ycnosus BeposaTHasa npudnHa
Hewncnpas 3aNeMeHT
HocTun Ne
41 dopcyHka n ee | Pexvm npoBepku HeuncnpaBHOCTb hopCyHKN.
Lenu e YacToTa BpaLLEHUs KONIEHYaTOoro IMMOX0M KOHTaKT B pasbeme,
Bana npunbnuantensHo 50 - 1000 06pbIB NN KOPOTKOE 3aMblKaHVe
06/MUH. B XryTe nNpoBOAOB Lenu
e BLIXOAHOE HanpshxeHne AaTynka popCyHKY.
MOSOXEHUS A POCCENTbHON HeuncnpaBHOCTb 3NEKTPOHHOTIO
3acnoHku coctasnset 1,15 B unu 6r1oKka ynpasneHusi oBuraTenem.
MEHbLLE.
e [lpoBepka UCMONMHUTENBHbIX
CTpoONCTB Npnéopom -l He
6 MUT-II
NpOW3BOAMTCS.
Ycnosus npoBepkun
o bIBPOC HANPSPKEHMSA KaTyLLKK
Bbi©
3aXuUraHus He onpegenseTcs B
TeyeHue 4 cekyHA.
44 KaTtywika Pexxum nposepku HeuncnpaBHOCTb KaTyLUKK
SaKUTaHA N €€ | §  yacroTa BpalLEHWs! KONEHYATOrO saxuranmnsi.
Henm Bana npubnusmtensHo 50 - 4000 noxon KOHTaKT B pa3beme,
06/MWH. 006pbIB NNW KOPOTKOE 3aMblkaHWe
e Kpome criyyaes sameaneHus u BKryTe nppag,u,oa uenm
PE3KOro pasroHa / TOPMOXKEHUS. NEpBUYHON OOMOTKI KaTyLLIK1
3aXKUraHus.
Ycnosus npoBepkun
HeuncnpaBHOCTb CBEYM 3aKMraHus
e [Iponycku 3axuraHns BO3HUKaOT 1 BBICOKOBOMLTHOIO MPOBOAA
Gonblue onpeaeneHHoro Yicna CBEUN 3aKUraHMS.
pa3s B umnuHapax Ne 1 n Ne4 wnun
Ne 2 1 Ne 3 kaxapble 1000 06/MUH. lNnoxas komnpeccu.
HeuncnpaBHOCTb 3MEKTPOHHOIO
Groka ynpaBrneHusi oBuraTenem.
61 Coea. wurHa Pexnm npoBepku KopoTkoe 3aMblkaHue Lenu B
ﬂg;:;g;ﬂc e Uepes 60 cekyHa nocne 3anycka COE€UNHUTENBbHOW LLUNHE JaHHbIX.
ynpaBneHms aBurartens. HeuncnpaBHOCTb 3MEKTPOHHOIO
aBToMaTHdecko | YCroBus nposepkm Grioka ynpaBneHusi oBUraTenem.
i kopobkon e CurHan 3anpoca CHIKEHMs HewncnpaBHOCTb 3NEKTPOHHOIO
nepeaay v ee MOMEHTa NocbINaeTcs oT 6roka ynpasneHust AKII.
uenun 3MNEKTPOHHOro BGrioKa ynpaBneHus
AKITIM noctosiHHO B TeveHue 1,5
CeKyHObl Unn Jonblue.
64 BeiBog FR Pexxum npoBepku O6pbiB uenu BoiBoga FR
reHepatopamn |,  yacrora BpaleHUsi KONEHYATOro reneparopa.
ero uenm

Bana 50 06/MWH 1nu BbILLE.

YcnoBsusi npoBepku

BxogHoe HanpsikeHue oT BbiBoga FR
reHepartopa ABndaeTCA HanpaxXeHnem
bopTceTun B TedeHune 20 cekyHa.

HeuncnpaBHOCTb 3N1EKTPOHHOIO
onoka ynpaerneHuna apuratenem.

Pub. No. PTEEQO011T




TEXHUWYECKUE ONEPALUNN HA ABTOMOBWIIE

(3) CnpaBoyHas Tabnuua aaHHbix (DATA LIST)

Hwxe npmBeaeHbl OCHOBHbIE CEPBUCHbLIE AaHHbIE. ,D,pyrwe napamMmeTpbl CMOTPUTE B COOTBETCTBYHOLLNX
PYKOBOD,CTBaX Nno PEMOHTY.

BHumaHue
Mpwu nepemelwieHnn cenektopa AKIM B nonoxeHune “D”, Heo6xoAUMO HaXaTb U yaepXuBaTb neaanb
TOpMO3a C TeM, YTOoObl He AONYCTUTbL ABUXEHUs aBTOMOOUNA Bnepea.

MPNMEYAHUE:

*1. B HoBbIXx aBTOMOGUNSAX (C Nnpoberom npubnmantensHo 500 KM unm MeHee) paspsikeHne BO BMYyCKHOM
konnekrtope nHorga Ha 10% npeBbILAeT HOMUHANbLHOE 3HaYEHME.

*2. Bpewmsa Bnpbicka hOpCyHKU onpeaensdeTca nNpu BpaLlleHUn KorieH4yaToro Bana ¢ yactoton 250 MUH Unu
MeHbLUE W HanpsxeHun nutaxHusa 11 B.

*3. B HoBbIX aBTOMOGUNSAX (¢ npoberom npndnuantensHo 500 kKM MM MeHee) NPOAOIMKUTENBHOCTL BrpbICKa
dopcyHku uHorga npesbilaeT Ha 10% HOMUHANBHYIO BEMUYNHY.

*4. B HOBbIX aBTOMOOUNAX (C npoberom npndnmauntensHo 500 KM UM MEHeE) MNONOXEHWE LAroBoro
anekTpoasuratens nHorga Ha 30 waroB npeBbilaeT HOMUHANbHOE 3HAaYeHNe.

Tabnuuya TT8-3

Mos. MpoBepsieMblin | YcnoBus NpoBepKM WcnpasHoe NamepeHne
Ne napameTp COCTOSIHWNE
11 KucnopogHeii | [euraTens: Nocne nporpesa. Peskoe TopmoxeHne 200 mMB vnu
AaTHMK MpoucxoaunT oBeaHeHe Asuratenem npu yactoTe MeHbLUe
é\nepem%mm) TOMNUBOBO3AYLLHOM CMecH Bpamiggg Konexsaroro
(ABTOMOBMAN | 1) (v ckannm neaany Bana MWH
C KaT. HenTp.
or) P akcerneparopa, u oboraileHme | Peskoe HaxaTue Ha nefans 600 - 1000 mB
CMeCK NMpu HaXxxaTum Ha akcenepaTtopa.
nepane akcenepartopa.
[suratens: Nocne nporpesa. Oeuratens paboTtaet Ha HanpspkeHune
[ins onpeseneHus coctasa XOJIOCTOM XO0Ay. nepuoanyeckm
TONMMBOBO3AYLLHOW CMECK MEHACTCH MEXAy
NCMOMbL3yeTCs CurHan i'a%qegm“"”
KMCNOPOAHOro Aatymka, Ha MB unn
OCHOBaHWN KOTOPOTrO gggee 1%% 0 MB
3MEKTPOHHLIN 610K p - M
ynpaBrieHVs aBuratenem 2500 mMuH
KOPPEKTMPYET BEMUYUUHY
LIMKINOBOW TOMMMBOMNOAAYW.
12 Jatumk e Temnepartypa [euratens paboTaet Ha 18-44Tu
pacxopa, oxraxgatoLLen XUAKOCTM [ XONOCTOM Xody
* 0, -
BO3ayXa 80 -95°C 2500 MuH" 68 — 108 'y
¢ Ocseluenue 1 Bee [lBuraTernb pasroHsieTcs YBenuueHue
p,gnonHMTeanoe (HaxaTue Ha neganb 4acToThl
obopyAosaHne akceneparopa) NPONOPLIMOHANBHO
BbIKMIOY€EHO. yCKOPEHMIO
o Kopobka nepegau:
Hentpane (MKIIT)
Monoxenwne “P” (AKIIM)
13 OaTumk Kntoy 3axuraHus: TemnepaTypa Bo3gyxa BO -20°C
Temnepatypbl | B nonoxeHun ON (BKIJ1.) nnu BMYCKHOM KOMfeKTope: -
BO34yxa BO asuratens paboTaer. 20°C
BMYCKHOM
Y TemnepaTypa Bo3gyxa BO 0°C
Komnnektope N
BNyckHOM konnektope: 0°C
TemnepaTypa Bo3gyxa BO 20°C
BMycKHOM konnekTope: 20°C
TemnepaTypa Bo3gyxa BO 40°C
BMyCKHOM konnekTope: 40°C
TemnepaTypa Bo3gyxa BO 80°C
BNyckHOM konnektope: 80°C

Pub. No. PTEEQ011T
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TEXHUWYECKUE ONEPALNN HA ABTOMOBWIIE

MMos. [MpoBepsiembin Ycnosusi npoBepku VcnpasHoe N3mepeHne
Ne napameTp COCTOsIHUNE
14 Jatuuk Kntoy 3axuraHmsa [poccenbHas 3acnoHka 300 - 1000 mB
NonoXxeHns B nonoxeHun ON (BKJ1.) | nonHOCTbIO 3aKpbiTa (pexum
apoccenbHomn XOMNOCTOro XoA4a)
3acnoHku (TPS)
[poccenbHas 3acrnoHka Bospactaet
NOCTENEHHO OTKpbIBaeTCs NpONopLUMOHArbHO
yrny OTKpbITUS
JpoccenbHon
3aCroHKM
[poccenbHas 3acnoHka 4500 - 5500 mB
NOMHOCTLIO OTKPbITa
21 Oatuuk Kntou 3axuraHus B TemnepaTtypa oxnaxaatoLiemn -20°C
Temneparypbl nonoxeHun ON (BKJ1.) xnagkoctu: -20°C
oxnaxgawoLwien | unu geuraTenb -
KAAKOCTH paGoTaer. TemnepaTtypa oxnaxaatoLen 0°C
xungkoctu: 0°C
TemnepaTypa oxnaxaatoLen 20°C
xungkoctu: 20°C
TemnepaTtypa oxnaxgatoLlen 40°C
»uakocTtu: 40°C
TemnepaTtypa oxnaxgatoLlen 80°C
»>uagkocTtu: 80°C
22 OaTunk e KoneHuyatbin Ban CpaBHuTe nokasaHus Coenagexve
NnonoxeHns asuratens TaxomeTtpa n MUT-I| nokasaHun
KorieH4aToro nposopaynBaeTcs
Bana CcTapTepom.
e  TaxomeTp
noacoeanHeH
e [suraTenb paGoTtaeT | Temnepatypa oxnaxaatoLiemn 1400 - 1600 muH™"
Ha XONOCTOM XOAy. »uakocTu: -20°C
e [laTtuyuk- TemnepaTypa oxnaxgaroLlen 1300 - 1500 mMuH™
BblKNoYaTenb xnakoctu: 0°C
NONHOCThLI0 . R
3aKPBITONO TemnepaTypa oxnaxgaroLlen 1250 - 1450 muH™
NONoXeHNs xnagkoctu: 20°C
ApoccenbHomn TemnepaTtypa oxnaxgatoLlen 1000 - 1200 MuH™"
3aCIIOHKN: »uakocTtu: 40°C
“ON” (BKN " N
( ) TemnepaTtypa oxnaxaatoLiemn 600 - 800 MuH"
xungkoctu: 80°C
25 HaTunk Kntoy 3axuranus B Ha Bbicote 0 M Hag ypoBHEM 101 kMa
aTmocdepHoro | nonoxeHun ON (BKIJ1.) Mops
naBneHuns Ha BbicoTe 600 M Hag, 95 kMa
(6apomeTp.) YPOBHEM MOpS
Ha BbicoTe 1200 M Hag 88 klMa
YPOBHEM MOpS
Ha BbicoTe 1800 M Hag 81 klMa
YPOBHEM MOpS
28 Bbikntovatens | [Buratenb Ha XOrnocTom BoikntoyaTtens koHauUMOHepa BbIKJ1.
KOHOUUMOHepa | xoay. B nonoxeHun OFF (BbIKI1.)
(Npn Bknio4eHum Boikntouatens koHauumMoHepa BKI1.
BblkNroHaTerns B nonoxeHun ON (BKIJ1.)
KOHAMUMOHEpa OOIMKEH
BKItOYaTbCS
KoMnpeccop)
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Mo3. | MNMpoBepsieMbl | YcrnoBusi NnpoBepKn McnpaBHoe N3mepeHune
Ne 1 napameTp COCTOSiHME
41 <I>opcyH|<|/|*2 Konenyatbin Ban gsuratena | TemnepaTtypa 15-22 mc
npoBopa4vMBaeTcs oxnaxpgarLLen
cTapTepom *ugkoctn 0°C
(oAHOBPEMEHHBIN
BMPbLICK BO BCE
LUUIMHAPLI).
Temnepartypa 31-46 mc
oxnaxparoLlen
xungkoctn 20°C.
TemnepaTtypa 7,2-10,8 Mmc
oxnaxagawlLlen
»kuagkoctn 80°C.
dopcyHKu*? e Temnepartypa [OBuratens pabotaet 2,0-3,2mc
oXnaxkgatoLLen XNOKoCcT | Ha XOrnocToM Xoay.
80 - 95°C 2500 muH’ 1,7-2,9Mmc
e BbIKntoYeHb!
BCE NpnbOpbI OCBELLIEHMS
W AOMOIHMTENBHOE Peskoe HaxaTue Ha BospactaeT
obopynoBaHue nenans
. KoQOGKa nepeaav: akcenepaTopa.
Hentpanb (MKIII) nnu
MonoxeHune cenektopa P
(AKIM)
44 KaTyLkum [lBuraTens nporper. Oeuratenb pabotaet 2 -18° po BMT
3aXuUraHus u YcraHoBneH cTpoGockon | Ha X0nocTom xody
cnnopble AnA NpoBepKu 2500 muH 22 - 42° no BMT
TPaH3MCTOpbI dhakTuyeckoro yrna
ONEPEXEHNS 3aXKUTAHNS.
45 MNonoxeHne | o TemnepaTtypa BeikniovaTens 2 - 25 waros
LIaroBoro oXnaxgaroLLen Xuakoctn | KoHauuuoHepa B
3NeKTpoaABUr 80 - 95°C nonoxexnun OFF
arens (BbIKI1.)
perynstopa | ® BbikntoyeHbl Bce npubophl
060pOTOB OCBELLEHNS 1
XOMOCTOro OOMOSNTHUTENbHOE
xoaa (ISC) ** obopynoBaHue.

e KopoOka nepegau:
Hentpans (MKIM)
MonoxeHus cenektopa P
(AKI)

o [laTumk-BbIkNOYaTEND
NOJSTHOCTBHO 3aKPbITOrO
NOSOXEHWSI APOCCENbHOM
3acnoHku: ON (BKI1.)

e [lBuraTtens paboTtaet Ha
XONOCTOM X0my

¢ Korpa Bbikntoyarenb
KOHAMLMOHEpa HaxoauTCs
B nonoxexun ON (BKI1.),
TO [lOMKeH paboTtaTtb
Komrpeccop
KOHAMLMOHepa.

BbikntovaTtenb
KoHAMUMOHepa:
OFF (BbIKI1.)—ON (BKT1.)

Bospacrtaet Ha
10 — 70 waros

e BbiknoyaTtenb
KOHAMLMOHEPA B
nonoxeHun OFF
(BbIKIJ1.)

e Cenektop AKIII
nepeseneH u3
nonoxeHuns "N" B
nonoxexne "D"

BospacTtaeT Ha
5 — 50 waros
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(4) CnpaBoyHas Tabnuua pexuma “ACTUATOR TEST”
(npoBepKka UCNOSTHUTENbHbIX YCTPOUCTB)

Tabnuuya TT8-3

Mos. Mposepsiembin | CogepxaHue Ycnosus npoBepku WcnpasHoe Namepe
Ne 3NemMeHT onepauumm COCTOsIHWNE Hue
01 dopcyHkn OTkntounTe Pa6ota gBurartens
dopcyHky Ne1 [suratens: Ha XOrnocToMm Xxoay
Mocne nporpesa / paboTaeT Ha CTaHOBUTCS
02 Ortkntoumte XONOCTOM X0fy. HepaBHOMEPHOW,
copcyHky Ne 2 (Mo ovepeau npekpaLuaiite HeCTabNMLHON.
OTKknounNTE TonnMBonodayy K kaxaoun opcyHke n
03 dbopcyHKy Ne 3 NpoBepbTE, €CTb U LUIMHAPSI,
OTKIIIOYEHME KOTOPbIX HE MOBIUANO Ha
04 OTkntounte paboTy ABuraTtens Ha XornocToM XOAY).
oopcyHKy Ne 4
07 TonnuBHbIN TonnuBHbLINM Hacoc Kntoy 3axuranmsa Mepexmute Owyulaetcs
Hacoc paboTtaeT n B nonoxexvun ON | nanbuamu wnaxr nynbcauus.
ocylecTBnseTcs (BKI.) BO3BpaTa Tonnmea
BO3BpaT TONnvBa B ANs NIPOBEpKH,
6ak. oLlyLiaeTcs nm
nynbcauus.
Mocnywante CnblweH 3ByK
BONM3n TonnmeHoro | paboTatoLiero
6aka, ecTb N 3BYK Hacoca.
paboTatoLlero
Hacoca.
08 OnekTtpomarHn | KnanaH Kntoy 3axwuranusa B nonoxexun ON CnblweH 3BYyK
THBIW KNManaH | nepekrnyaeTcs u3 (BKN.) cpabartbiBatoLLero
npoayBKu nonoxeHus "BbIKJT" 3NEKTPOMAarHUTHOro
agcopbepa B NOSOXeHne KnanaHa.
"BKI".
10 OnektpomarHu | KnanaH Kniou 3axuraHusa B nonoxeHun ON CnblweH 3ByK
THbIV KNnanaH | nepekniovaeTcs U3 (BKJ1.) cpabartbiBatoLLero
peumpkynsumm | nonoxenus "BbIKIT" 3NEeKTPOMarHUTHOro
or (EGR) B NONOXeHne KranaHa.
"BKI".
17 BasoBbili yron | YctaHoBuTe pexum | [Buratenb paboTtaeT Ha xonoctom xoay. | 5° go BMT
onepexeHns | perynvpoBku yrna
3aXuraHms onepexeHns Crpobockon noakmtoqeH.
3aXuraHus
20 BeHTunsTop Bknouute o Koy 3axuraHus B MONOXEHUN OnekTpogguraTens
KOHOEeHcopa anekTpoasuratenu ON (BKI.) BeHTUNSATOPa
BEHTUNATOpPa KOHOeHcopa
(koHaeHcopa) ¢ Bbiknioyatens KOHAMUMOHEpPa B paboTaer.
nonoxeHun ON (BKJ1.)
21 BeHTunsTop Bkntouute e Knioy 3axuraHusa B NnonoxxeHun OnekTpoasuraTernb
paguaropa anektpoasuratenu ON (BKIJ1.) BEHTUNATOPOB
cucTeMmbl BeHTUNATOpa pagmaTopa
oxnaxgenus | (pagmatopa) cucTeMb
oxnaxpeHusi
paboTaer.
30 Pexum YcTtaHoBuTE pexum | [Buratens: Cepeonpueoa
perynupoBku | perynupoBku Mocne nporpesa / paboTaeT Ha perynsitopa
YacToTbl YacTOTbl BPALLEHNS | XONOCTOM XoZ4y. obopoToB
BpaLLeHus XOrocToro xoaa XOrocToro xoaa
XONoCTOoro (ISC) cukcupyetcs
xoaa Ha ware 7 unmn 9.
MpumeyaHue

Moka AaHHbIN pexum He GydeT OTKIOYEH, OH ByAeT NpoaokaTb paboTaTb B TeYeHne 27 MUHYT.
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(5) MpoBepka HanpsXxeHUst Ha BbIBOA4AX pa3bema
3M1eKTPOHHOro 6y10Ka ynpaBrieHusi ABUraTenem

(@) W3amepeHue HanpsXXeHMA Ha BbiIBOAax pasbema

NamepeHns HanpsbkeHWst Ha BbIBOAAx pasbema 3MeKTPOHHOro Oroka ynpaBneHus ABuratenem
NpeaoCTaBnsoT NOME3Hy MHopMaLmio 0 paboTe 3aNeMeHTOB CUCTEMbI pacnpederneHHoro Bnpbicka TonnvBea
(MPI). lMpoBepka BXOAHbLIX CUrHaroB, MOCTYMNaKLWMX Ha SMEKTPOHHbIA OnoK ynpaBreHust aBuratenem, ot
OAaTYNKOB M MUCMOMHUTENbHBIX YCTPOWCTB 1 MPOBEPKa COOTBETCTBYIOLNX BbIXOOHBIX CUrHANoOB NPOM3BOAUTCA
npv pasHbIX YCNOBUSX, U AaeT BO3MOXHOCTb OLEHUTb paboTOCNOCOBHOCTb HE TOMBbKO CaMMX 3TUX 3NIEMEHTOB,
HO U Uenen pacnpoCcTpaHeHNa CUTHarOoB.

MeToauka n3MepeHna HanpsaxXeHna Ha BblBOAaxX pa3beMa onmcaHa Huxe.

MeToaguka npoeeneHusa NamepeHuns

UronbyaTkle Npo&HUKK

1) TllogcoeauvHute wuronbvaTble MNPOOHUKM  (KIyT
TecToBbiX npoBogoB MB991223 wunu ckpenky) K
npobHMKam BonbTMETpA.

2) B cooTtBeTcTBMM C Tabnuuen NpoBEpKM BCTaBbTE
uronbyaTbli  TeCTOBbIA  MPOOHMK  (CKpenky) B
COOTBETCTBYIOLLMIA BbIBOL pa3bemMa 3NeKTPOHHOro
6noka ynpaBneHus gBuraTenem CO CTOPOHbI XryTa
npoBoAOB U U3MepbTe HanpsaXxXeHud, npoesepAaa ux
BEMMWYMHbI B COOTBETCTBUMN C MPOBEPOYHON Tabnuuen.

Puc. TT8-4 NMPUMEYAHME:
1) ViamepeHne  HanpsxeHuwn nposoauTe  npwu
NOACOEAMHEHHOM K ONEKTPOHHOMY  Bnoky
ynpaBneHus ABuratenem pasbeme.

2) Ons ynobcTBa noakntoyeHus K BbiBogam pasbema
MOXHO BbIABUHYTb 3NEKTPOHHbIN 6ok
yrnpaBneHus asuratenem.

3) HonyckaeTca npoBedeHMe MPOBEPOK B OpPYrom
nopsigke, OTNMYHOM OT yKa3aHHoro, B Tabnuvue ans
NPOBEPKW.

BHumaHue

KopoTkoe 3aMmbikaHue NonoXxuTtenbHOro (+) npo6HMKa, CoOeAMHEHHOro C BLIBOAOM pa3bema, Ha
"maccy" MoXxeT BbI3BaTb NOBPEXAeHMNe 3NIeKTPONPOBOAKMN, faT4UKa, INIeKTPOHHOro 6roka
ynpaBlieHusa goBurartenem, nnbo Bcex 3TUX 3SIEMEHTOB.

BYObTE OMEHb OCTOPOXHbI, HTOBbl HE OONMYCTUTb 3TOIO!

(b) HanpsikeHue Ha BbiBOAaxX pa3beMa 3NIEKTPOHHOro 6roka ynpaBrneHus aBuratenem

B kauyecTBe npumepa, fanee npueBeaeHbl YCNoOBWS NPOBEPKM U UCNPaBHOE COCTOsIHWE NS AaTynka pacxoaa
Bo3ayxa (AFS) (npu nogcoeamHeHun K Boiogy Ne 90).

Tabnuuya TT8-5

BbiBoa Ne MpoBepsaembli anemMeHT Ycnosusi NpoBepKu (COCTOsIHWE ABuUraTens) WcnpasHoe
COCTOsIHME
90 [atuuk pacxona Bosayxa [Buratens: paboTaeT Ha XONOCTOM X0o4y 22-32B

YacTtoTa BpalleHus koneH4aToro Bana
nsuratens: 2500 o6/MuH
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Puc. TT8-5 Cxema pacnonoxeHus BbIBOOOB B pa3beMe 3MEeKTPOHHOro 6rioka ynpasneHus agsuratenem (npumep)

(6) NMpakTuyeckmne TexHnYeckue nposepku Ha astomodbune (PAJERO IO)

(a) MeToauka cUMTbIBaHUSA U CTUPAHUS ANAarHOCTUYECKUX KOAOB HeucnpaBHOCTEN

(i) Mpwn ncnonesosaHum MUT-II.

1) Metoguka nogcoeanHeHne MUT-II

BaxHbIW MOMEHT
MoBepHUTE KN4 3aXKMraHUsi B NONOXeHue
LOCK (OFF) nepen noacoeauHeHunem MUTH-II.

Pub. No. PTEEOO11T
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2) CuuTbiBaHME ONArHOCTUYECKMX KOOOB HencnpaBHOCTEN, ncnonbdyss MUT-II.

OtcoeanHuTe pa3beMbl HeobxoQMMbIX CUCTEM OOWH 3a opyrum, YTObbI y6e,L'J,I/ITbCFI, YTO BbIBOOATCA
cooTBeTCTBYOWME AnarHoCcTn4eckne Kogbl HeVICﬂpaBHOCTeIZ.

Tabnuua TT8-6

Koa Ne [poBepsaeMbIn anemMeHT PesynbTat
NPOBEPKM
12 [atumk pacxona Bosfyxa v ero uenu
13 [atumk Temnepatypbl BO34yxa Ha BMyCKe 1 ero uenmu
14 JdaTynk NonoxeHnss 4poCccernibHON 3aCNOHKN U ero Lenu
21 [atumk Temnepatypbl OXxnaxgatoLLemn XXMAKOCTM ABUraTtens u ero uenm
22 [aTyunk NnonoxeHusi KoneH4yaToro Bana u ero uenmu
23 Jdatunk nonoxeHunst pacnpeaenuTensHOro Bana u ero uenu
24 [atumk ckopocTn aBToMObMNS 1 ero uenu
25 [atumk abcontoTHoro (bapoMeTpuyecKkoro) AaBrneHnst U ero Lenu
31 JaTtumk geToHauum 1 ero Lenu
41 dopcyHka 1 ee uenu
44 KaTylka 3axuraHma n ee uenu
54 Mmmobunansep u ero uenu (GCC, Aectpanus, Hoasa 3enanausa n KOxHas Adpuka)
61 CoegunntenbHas WWHaA gaHHbIX ¢ 6riokom ynpaeneHnst AKTT
64 BoiBoa FR reHepaTopa n ero uenm

2) CTtnpaHue oMarHOCTUYECKMUX KOLOB HENCNpaBHOCTEN

BaXHbIn MOMEHT
MNMoBepHuTe KNto4 3axuraHus B nonoxeHne LOCK (OFF) nepen otcoeamHeHnem MUT-II.

(ii) I'IpV| MCNoJib30BaHUN KOHTpOJ'IbHOVI namnbl MTHOUKaunn HencrnpaBHOCTU ABUraTend.
1) Kak onpenennTb OWNarHoCTUYeCKNin Kog HeVICﬂpaBHOCTeVI, NCNOJ1b3yA KOHTPOJIbHYO NamMny
NHOWKauunn HencnpaBHOCTU ABurartensa

Tabnuua TT8-7

MpoBepka Onepauum

1 WcnonbayinTe cneumanbHbIn

| , ) y u
WHCTPYMEHT Ans 3a3emneHuns BbiBoga Nei
(BbIBOO OMArHOCTUYECKOro  YnpasrieHns )

OVnarHoCTn4ecKoro pa3bema.

— 2) Ins npoBepkn aHTMBITOKMPOBOYHON

© cuctembl Topmo3soB (ABS) yoanute pene
KnanaHoB.

NMPUMEYAHUME

370 HeobxoAMMO NOCKOMbKY Korga pene
KrnanaHoB OTKITI0YEHO KOHTPOMbHasA namna

LTI )
QUMEETET

—= OyneT ropeTb ecrnv aHTUBoKMPOBOYHAS
MB991529 cuctema TopmosoB (ABS) HencnpasHa.

3) Bknouute 3axuraHue.

Puc. TT8-7 4) CuntanTe gnarHocTnyeckume Koabl

HencrnpaBHOCTE Mo TOMY, KaK MUraet
KOHTpOnbHasa namna.
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2) CunTbiBaHME OAMArHOCTUYECKMNX KOAOB HeMCHpaBHOCTeVI, NoKa3blBa€MbIX KOHTpOJ'IbHOVI namnon
HEeWCrnpaBHOCTU ABUraTenA

! ©

KoHTponeHan namna
NHOAWKALUKU HeucnpaBHOCTU
asurarend

Puc. TT8-8

Tabnuua TT8-8 MHaukaumnss AMarHoCTMYECKOro koga HEMCNPaBHOCTEN KOHTPOSTbHOM Namnov MHANKaLumMmn
HencnpaBHOCTU ABUraTens

Korga BbIBOANTCS AMArHOCTUYECKUIA KOL HEMCNPABHOCTEN Koraa BbIBOAWTCA OUMarHOCTUYECKNIA KO
0,5 cek. 0,5 cek.
1,5 cek: 0,5 cek.
BKINA BKI.
BbIKIT. BbIKN.
L
Maysa HecAaTWyHbll [Naysa EAVMHWYHBIR
3cek. curHan 2 cek. curHan
NMPUMEYAHNE

[axe koraa aHTMONOKMPOBOYHasi cuctema TopMo3oB (ABS) paboTaeT ucnpaeHo, ko HeucnpasHocTh Ne 52
onpefensieTcs, Korga CHATO perne KnamnaHos.

8-15 Pub. No. PTEEQO11T




TEXHUWYECKHUE ONEPALN HA ABTOMOBWIIE

(b) WU3mepeHue u npoBepka npu ucnonbzosaHum MUT-II
(i) CunTbiBaHME CEPBUCHBIX OaHHbIX
CuuTante n 3anuwmnTe BCe CEPBUCHbIE AaHHble. CmoTpuTe Tabnuuy TT8-2 (cTpaHuua ¢ 8-4 no 8-7).

BHumaHue
Mpu nepemeweHun cenekropa AKIMIM B nonoxeHue “D”, Heo6xoguMMO HaxaTb U yAepXKuBaTb
neaasnb TOpMoO3a € TeM, 4TOObl He AONYCTUTbL ABUXKEHUS aBTOMOOWNS Bnepea.

MPUMEYAHUE:

*1.B HoBbIX aBTOMOOMNAX (C npoberom npnbnuantensHo 500 KM UM MeHee) paspshkeHne BO BMYCKHOM
konnektope nHorga Ha 10% npeBbIlaeT HOMUHAarNbLHOE 3HaYeHe.

*2. Bpems Bnipbicka hOpPCYHKM onpeaenseTcsa npy BpalleHUn KoneHdaToro Bana ¢ 4actotom 250 MUH"
UIM MeHbLLE M HanpsbkeHun nutadusa 11 B.

*3.B HOBbIX aBTOMOOMNAX (C mpoberom npubnuantensHo 500 kM MM MeHee) MPOJOSPKUTENBHOCTb
Bripbicka popcyHkn nHoraa npesbiwaeT Ha 10% HOMUHANbBHYIO BEMWYMHY.

*4.B HOBbIX aBTOMOOMNsX (C npoberom npubnmamtenbHo 500 KM UM MeHee) MOJIOKEHUE LLaroBoro
anekTpoasuratens nHorga Ha 30 waroB npeBbilaeT HOMUHANbHOE 3HaYeHue.

(ii) MpoBepka NCNOMHUTENBHLIX YCTPOWCTB
lMpoBeamnTe NPOBEPKN UCMONMHUTENBHBLIX YCTPONCTB M 3anuwmnTe ux pesynstatbl. CmoTpute Tabnuuy TT8-
4 (cTtpaHuua 8-11).

(c) U3mepeHue HanpsxkeHUA Ha BbIBOAAX pa3bema 3J5IeKTPOHHOro 6510Kka ynpasreHus
ABurarenem

NamepbTe HanpsKeHne Ha credyrolmx BbiBoAax.

"2 oR ——— Op. o—._qp.n0 — Q

i

Puc. TT8-9 PacnonoxeHne BbIBOAOB pa3beMa 3IeKTPOHHOro 6rioka ynpaBneHus gpuratenem

Tabnuuya TT8-9

BoiBog. MpoBepsiembin Ycnosust npoBepku (CoCTosHME WcnpasHoe NamepeHune
Ne anemMeHT asuratens) COCTOsiHME
88 Oatunk nonoxeHuns | [Buratens: KoneH4aTbI Ban Asuratens 0,4-3,0B
pacnpefenuTensHoO | NpoBopaynBaeTCcs CTapTepoM
ro Bana
Osuratenb: pabotaet Ha xonoctom xogy | 0,5-2,0B
89 [aTtumnk nonoxeHus | [BuraTtenb: KoneH4YaTbln Ban agsuratens 04-4,08B
KOMeH4aToro Bafna | NpoBopayMBaeTcs ctTapTepoM
[euratenb: paboTtaeT Ha xonocTtom xogy | 1,5-2,5B
90 Hatumk pacxona [euratenb: paboTtaeT Ha xonocTtom xogy | 2,2-3,2B
BO34yxa
YacToTa BpalleHuUsi KorieH4aToro Bana
psuratens: 2500 06/MuH
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(7) CneumnanbHbIN UHCTPYMEHT

Tabnvuya TT8-10

UHCTpymMeHT Homep HasaHune HasHauyeHune
MB 991223 KoMnnekT TecToBbIX lMpocTtas nposepka
A A: MB 991219 npoBoaOB AaT4ymKka ypoBHS TONnmBea.
B: MB 991220 A: XKryT TecToBbIX A: TpoBepka HagexXHOCTH
npoBO4OB KOHTaKTOB (gaBneHusi
C: MB 991221 B: XKryT TecToBbIX KOHTaKTOB) B
D: MB 991222 NpoOBOLOB CO 3NEKTPUYECKOM pas3beMeE.
CBETOANOAO0OM B, C:lNpoBepka uenun nutaHuns
C: TepexoaHnK XryTa | p. MopcoeauHeHne Tectepa
TECTOBbIX NPOBOAOB
CO CBETOAMOAOM
D: NMpoBHukm
MB 991502 Komnnekt CuuntbiBaHMe
npuHaanexHocTemn ONarHOCTUYECKUX KOOoB
MUT-II HeucnpasHOCTU
lMpoBepka cucTembl
pacnpeneneHHoro
Brpbicka Tonnmea (MPI)
MRB CMEHHBIV KapTpuax Mcnonb3yeTcss COBMECTHO

(6e3 gaHHbIX)

¢ MUT-II

MB 991150 bnok pacwunpeHuns CoxpaHeHue 3anuncu
namsitu OaHHbIX MpU e340BbIX
TecTax
MB 991348 KomnnekT TecToBbIX N3mepeHne HanpsxeHns
npoBOAOB npu nouncke
HENCNPaBHOCTM.
[Mposepka Ha moTOp-
TecTepe.
MB 991709 KryT TecToBbIX
NpOBOAOB
MB 991519 Pasbem xryta M3mepeHne HanpsbkeHus npu

MNpPOBOAOB At
NpOoBEpPKM reHepaTopa

NONCKe HencnpaBHOCTHU.
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UHCTpyMeHT Homep HasBaHune HasHa4yeHune

MB 991536 KomnnekT TecToBbIX Perynuposka fartdnka
NPOBOLOB ANS NONOXEHNA APOCCENbHOM
perynupoBku aatumnka | 38CINOHKA
NOMNOXeHNs!
apoccenbHoun
3aCnoHKM

MB 991658 KomnnekT TectoBbIX e 3amepeHue HanpshKeHust
NpoBOOB npwu noucke

HEencrnpaBHOCTW.
e [IpoBepka Ha moTOp-
TecTepe.

MD 998464 XKryT TectoBbIX [MpoBepka kMcrnopoaHoro
NpoBOAOB Aartdvka
(4-KOHTaKTHbIN (ABTOMOOWNN C
KBagpaTHbI pa3bem) | KaTanuTuyecKkum

HenTpanusatopom O

MB 991629 XKryT TectoBbIX CyunTbiBaHMEe OMarHOCTUYECKUX
npoBoAoB A1is KOZOB HeuncnpaBHOCTEN
NpoBepKU
ONarHoCTUYECKMX
KOOOB HEMCNpaBHOCTEN

MD 998709 LLnaHr nepexoaHuka N3amepeHve aasneHuns

x? Tonnvea

MD 998742 MepexogHuk WwnaHra

MD 991637 [aTtuunk paeneHus
Tonnmea

MD 998299 OtBepTKa and Perynuposka CO Ha pexume

perynMpoBKku cocTaBa
TOMNMBOBO3AYLLUHOW
cMecu

XOnocCToro xoaa
(ABTOMOGWMN C
KaTanuTnyeckum
HewTpanuaatopom OI)
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UHCTpymMeHT Homep HassaHune HasHauyeHune

MD 998706 KomnnekT gnsa lMpoBepka kayecTBa

NpoBepPKn POPCYHKM pacnblfieHns Tonnmea 13
dopcyHokK
méﬁ

MB 991607 JKryT TecToBbIX
npoBOAOB ANd
NpPoBepPKM (POPCYHKM

MD 998741 MepexogHuk ans
NpoBepKM POPCYyHKM

%
g
MB 991608 3axum

\4\\}) pr
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2. TexHn4Yeckune onepaumm no NPoOBeAEHUIO MPOBEPKU U
perynmpoBKn Ha aBTomobune

B paHHOM rmaBe OnNUChLIBAOTCA NPOCTbiE MPOBEPKN U PErYNMPOBKKU, KOTOPbIE MOryT BbITb NPOBEAEHBI C
ncnonb3oBaHnem MUT-Il nnn sBonbtmMeTpa n ommeTpa. [lloMMMO NPOCTO YTEHUS U NMOHUMaHUS Onepaunin Bbl
OOMKHbI MPaKTUKOBaTb OMnepaLun B COOTBETCTBME C Y4eOHUKOM. [MpakTUKyACb, MOMHUTE O LIENU Kaxoon
NPOBEPKU N PErYNIMPOBKM M CMOTPUTE, KaK BalLW PErynNMpoBKM BNMAIOT HA paboTy aBuraTens.

(1) YncTtka Kopnyca apoccesribHOU 3aCrIOHKU (30HbI ApocCcenbHOMN
3aCNnOHKMW)

Ecnv Bam HeoGXOAMMO OYMCTUTb KOpMycC
OpoccenbHOo 3aCMNOHKU BCneacTeune
HecTabunbHOW paboThbl OBUraTtens Ha XOnoCTOM
xoOy vnu us-3a Apyrux npobnem, npovsseaute
criegyloLume onepaumu:

(a) 3anyctute gBuratenb M MNporpevite ero Ao
TemMnepaTypbl  OXNaxpawowen  >XUOKOCTU
pBuratens 80°C wnu  Bbllle U 3aTem
3arnywuire agsuraTens.

(b) CHumuTe wWnaHr Brycka BO3dyxa C Kopryca
OpOCCENbHON 3aCNOHKN.

(c) Bakponmte Bxog ©GarnacHoro (o6BoAHOrO)
KaHana Kopnyca OpOCCENbHOW 3aCIOHKM.

Pwuc. TT8-10 BHumaHue
He ponyckante nonagaHuWs 4uCTALLEro
pacTBopa B 6ainacHbIi (06BOAHOW) KaHan.

(d) BnpbICHUTE YNCTALLMIA PacTBOP B APOCCENbHYIO 3aCMOHKY Yepes BMYCKHOM KaHasn Kopryca ApOocCcenbHOn
3aCMnOHKM 1 OCTaBbTe ero NPMMEPHO Ha 5 MUHYT.

(e) BanycTuTe ABMraTesnb, HECKOMbLKO pa3 HaXMUTe Ha nejarnb akcenepatopa v faiTe eMy nopaboTtaTs Ha
XONOCTOM X0y okono 1 MuHyTbl. Ecnm yactoTa BpalleHust XOnocToro xoaa crana HectabunbHoml (Unu ecnu
[ABUraTerb rMOXHET) U3-3a Toro, YTo BainacHbln (0GBOAHON) KaHan 3aKpbIT, Crierka NPUOTKPoUTe
[APOCCENbHYIO 3aCMNOHKY YTOObI ABMraTens Mor paboTaTs.

f) Ecnu oTnoxeHus Ha 4pOCCENbHON 3acioHKe He yaaneHbl, nosTopuTe waru (d) u (e).

(
(g) OrtkpownTte BxOoA HavinacHoro (06BOAHOMO) kaHana.
(h) BakpenuTte wnaHr Brycka Bo3gyxa.

(

i) Wcnonb3aynte MUT-II, 4ToGbl cTEpPETb ANArHOCTUYECKNE KOALI HEMCNPABHOCTMW, UITK NOCIE O0TCOeAMHEHUS
oTpuUaTenNbHON KNeMMbl akkymynsaTopHon 6atapen B TedeHne 10 cekyHa vnv gonblue NoAcCoeauHNTE
Knemmy CHoBa.

() Ortperynupynte 6a30By0 YacTOTy BpaLLEHUs XONOCTOro xoaa.

NMPUMEYAHME:

Ecnn o6opoTel ABUraTensi nnasatoT Npy paboTe Ha XOr0CTOM XoAy Mocne perynupoBkyu 6a3oBON YacToThl
BpAaLLEHMs XONOCTOro Xoaa, OTCOeAMHNTE OTpULATENbHYIO KIeMMY akKyMynsTopHou 6atapen B TedeHune 10
CeKyHA unv Jonblue 1 3aTeM CHOBa NoacoeanHuTe ee 1 AanTe ABuratento nopaboTaTe Ha XONOCTOM XOAy
okono 10 MUHyT.
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(2) MpoBepka yrna onepexeHus 3aXXMraHus

I'Iposepre yron onepexeHuna 3aXnraHnda B COOTBeTCTBME CO crieyroLnMn yKkasaHnamMmmn:

(a) AOsuratenb 4G93 Ha Pajero-iO 1999 mopenbHoro roga
(mpumeHnmo Takke ons asuratens 4G92 Ha Colt/Lancer 1996 mogenbHoro roga)

(i)

(ii)

(iif)

(iv)

MpuBeanTe aBTOMOBUMb B CneayoLlee COCTOSAHNE:

Temnepatypa oxnaxgatowen xugkoctun gsuratens: 80 — 90°C

OcBelLeHNe, 3NEKTPOBEHTUNATOP pagnaTtopa 1 Bce AononHutensHoe obopynosaHue: BbIKII.
MK Hentpanb

AKIIT: Monoxenne “P” (CTosHKa)

PyneBoe koneco: Koneca HaxogaTcs CTporo napansenbHO NPoAoNbHOM OCK aBTOMObMS

Mopcoeaunute MUT-II k gnarHocTnyeckomMy pasbemy.

Cuutante nokKa3aHun4 6asoBou 4YacCTOThbl
BpalleHna XOoJ10CToro xopaa (BbIXOE,HOIZ curHan
AaTynKka nornoXXeHuna KoJieH4YaToro Bana) NCnosib3ys
MUT-II.

HomuHanbHoe 3HadeHue: 750 + 100 o6/MUH.

NMPUMEYAHUE:
Bblkntounte 3axuraHve npu  NogKHYeHUUn U
oTknoyeHnn MUT-II.

Puc. TT8-11

BbiGepute anemeHT Ne 17 (6a30Bbii yron onepexexus saxuraHus) Ha MUT-II B pexxume NMPOBEPKA
UCIMOJIHUTEIIbHbLIX YCTPONCTB.

I/I3mepre 6a3oBbil yron onepexeHua 3axnraHnd, UCnonb3yq CTpO6OCKOFI npu pa60Te aBurartena Ha
XOJ10CTOM Xo4y.

HomuHansHoe 3Havenve: 5° go BMT + 3°

Mockonbky 6a30BbIN Yron onepexeHus: 3aXkuraHus 3aJaH NpeaBapuTeNnbHO Y He MOXKET ObITb
OTpPEryrnvMpoBaH, B Cry4ae ecrniv OH He COOTBETCTBYET HOMUHANBHOMY 3HaYEHUIO, NMPOBEPLTE CUCTEMY
pacnpefeneHHoro Brpbicka Tonnvea (MPI) (kak ycTaHOBNEH AaTYMK NOMOXEHUS KONEHYaToro Bana).

HaxxmuTe kHomky copoca nokasaHui MUT-II (BbibepuTe pexxnm OTMEHbI NPUHYANTENBHOMO BKITKOYEHMWS
MCMNOMHUTENBHOTO YCTPOMCTBA) YTOObI 0TMEHUTL pexum MPOBEPKW UCTIONTHUTENBbHbBIX
YCTPOUCTB.

NMPUMEYAHUE:
Ecnv npoBepky He OTMEHUTb, TO NPUHYAUTENBHOIO BKITHOYEHWS UCTIONHUTENBHOIO YCTpoiCcTBa byaeT
paboTtatb 27 MUHYT. [IBUXKEHME B TAKOM PEXUME MOXET NPUBECTU K NOBPEXAEHMIO ABUTaTENS.

M3amepbTe yron onepexeHus 3axuraHusi, MCNonb3ys ctpobockon npu paboTe ABuratens Ha XorocToM
xoay.
HomwuHanbHoe 3HadeHue: 10° go BMT

NMPMMEYAHNE
1. [daxe npw HopmarnbHOM paboTe Yron onepexeHns 3aXuraHus MoXeT OTKIOHATLCA Ha + 7°.

2. OH aBTOMaTUYECKM YBENUUMBAETCA elle Ha 5° 0T HOMUHAMNbLHOrO 3HaYeHNUs npu paboTe Ha
GonbLUOK BbICOTE HazZ YPOBHEM MOPS.
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MapameTpbl HomuHaneHoe 3HaveHue N3mepeHne

Ba3oBbIN yron onepexeHuns
3axuraHms

5° npo BMT % 3°

Ha XOJ10CTOM Xo4y

(b) Osuratenb 4G93 Ha Colt/Lancer 1992 mogensHoro roga

MpoBepbTe Yron onepexxeHns 3aXKnraHnsi B COOTBETCTBME CO CEAYIOWMUMM onepaumsiMu.

NMPUMEYAHME

3aecb He nokasaHbl pucyHku apuratens 4G93. PUCyHKN MOXHO YBUAETbL B COOTBETCTBYHOLWEM PykoBoacCTBe

no pemoHty (PWME9123).

Pwuc. TT8-13

CoefMHUTENbHBIA

Pasbem ana
perynupoBKM yrna
onepexeHna x
3aXuUraHma
(KopUYHeBbII)

Puc. TT8-14

Pub. No. PTEEQ011T

(i)

(iif)

Mepen npoBegeHVEM MNPOBEPKU W  PErynmpoBKu
npuBeanTe aBTOMoOWb B CriegytoLlee CoCTOsIHME:

e TemnepaTtypa oxnaxaatoLlen XNOKoOCTn
psuratens: 80 — 95°C

e OcBelleHne, 3neKTpOBEHTUNATOP paanartopa 1
BCe fononHutensHoe obopynoeaHue: BbIKII.

e KIM: Hentpanb (nonoxenune “P” (CtosdHka) Ha
aBTomobunsax ¢ AKIMM)

BctaBbTe CKpenky B OOHOKOHTaKTHbIN pas3beM
(CUHMIN) Kak NOKa3aHO Ha PUCYHKe criesa.

MoacoeguHute TaxomeTp Ond onpepgeneHunsa
nepBNYHOIo HanpsXXeHusa K CKpernke and 6ymar.

NMPUMEYAHWE
He vcnoneayinTe yHuBepcanbHbeli Tectep MUT-

Mpw npoBepke c NoACOEeAMHEHHbIM K
OuarHocTnyeckoMmy pasbemy npubopom MUT-II
Yyron onepexeHusi 3axuraHusa dyget He 6a3oBbIM,
a haKTUYEeCKNM.

CuuTanite nokasaHuwe  4acToThl BpaLleHus
XOroCTOro xoda Asuratens.
HomuHanebHoe 3HaveHne: 800 = 100 06/MuH

MPNMEYAHUE:

(4G93)

MokasaHus  TaxomeTpa  OyayT  COCTaBnsATb
MOSIOBUHY OT OENCTBUTENBHOIO 3Ha4yeHus. [Nloatomy
YMHOXbTE MOKa3aHme Ha 2 4Ttobbl MNoNy4nTb
OEWCTBUTENbHOE 3HA4YeHWe 4acToTbl BpalleHus
KOJleH4YaToro Bana gBuratensd.

(iv) BblknioumTe 3axuraHuve.

(vi) CHMMMTe BnarosalMTHY KpbILKY C pa3bema Ans

perynupoBkn  6as3oBOro  yrna  onepexeHus
3axuraHus (kopuyHesoro). Cm. puc. TT8-14.
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Puc. TT8-15

(vii) MNMogcoeomHute coeavHUTENbBHBIA MPOBOA4 C

mkcaTopoM K BbiBOOY PEryfMpoBKM yria
OMNEepeXeHNs 3aXWUraHus U 3a3eMnuTe ero Ha
Ky30B aBTOMOOWIIS Kak NOKasaHO Ha PUCYHKE.

NMPUMEYAHUNE

3asemrnieHve  3TOro  BbIBOAA  MEepPeBOAMT
ABuratenb B pexuMm paboTbl ¢ 6a30BbIM YriioM
OnepexXeHns 3axnraHus.

(viil) MsmepbTe  BasoBbI  yron  OnepexeHus

(ix)

(x)

(xi)

3aXuraHusa, ucnonbaysa ctpobockon.
HomMuHanbHoe 3HaveHue: 5° go BMT £ 2°

Ecnm oH He coOTBETCTBYET HOMWHANbHOMY
3HayeHuMo, ocnabbTe  ranky  KpenneHus
pacnpegenutensa  3axuraHna (4G92) wnm
Jatyvka nonoxeHusi koreHdartoro Bana (4G93)
N OTperynupymte ero BpaleHneMm Kopnyca
pacnpegenutens  3axuranHns (4G92) wunu
JaTymka nonoxeHus koneHyatoro Bana (4G93).

Mocne perynupoBku 3aTsHUTE ramky
KpenneHus.

MomeHT 3aTskku: 12 H m

BbikntounTe aBuvratens, CHUMUTE
COedVHUTENbHLIN MNpPOBOA, C pasbema  ans
PEryNUPOBKN  yrra OMNepPeXeHUs 3axuraHusi
(KOPUYHEBOr0) U BEPHUTE pa3beM B UCXOOHOE
COCTOSIHME.

(xii) 3anyctuTe gBUratesnb U U3MepPbTE Yros ONEPEXEHNS 3aXXUraHnsa nNpu paboTe gBuUraTenst Ha XorI0CTOM

xoay.

HomuHanbHoe 3HayeHve: npubnuantensHo 8° no BMT.

NMPUMEYAHNE

1. [axe npv HopmarsbHoi paboTe yron onepexeHnst 3anraHus MOXeT OTKIOHATLCA Ha + 7°.
2. OH aBTOMaTUYECKM yBEenuumBaeTtcs ewle Ha oT 5° go 8° no BMT npu paboTe Ha 60MbLLIOi BLICOTE

Hap ypoOBHEM MOPSI.

(Xiii) [axe ecnv nsonsaunoHHas neHTa Oblna HakrneeHa Ha ramkum KpenneHuna pacnpegennTtena 3axXuraHna,
nocne peryrimpoBkK yria onepexeHusd 3a>KuraHma HeT HeobXxoQMMOCTM HaKNenBaTb ee CHOBA.

MapameTpbl N3mepeHune
YacTtoTa BpaLleHms XonocToro xoaa 06/MWH
Ba3oBbIN yron onepexeHus 3axunraHns ° no BMT
Yron onepexeHus 3axxuraHus ° no BMT
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TEXHUYECKHUE ONEPALUMN HA ABTOMOBWUIJIE

(3) PerynupoBka nonoxeHns BUHTa 3aBoackon perynupoBku Fixed SAS
(BMHTa-ynopa pbiyara gpoccesibHON 3aCfIOHKMN)

(a) OBuratenb 4G18 Ha Pajero-iO 1999 mogenbHOro roga

He cnepyet 6e3 kpariHen HeobxogumocTu TporaTtb BUHT Fixed SAS , nonoxeHne koToporo
OTPErynMpoBaHoO C BbICOKOM TOYHOCThIO Ha 3aBofe-uarotosuterne. Ecnu xe Takas He06x0aMMOCTb BO3HUKNA,
TO NOBTOPHAs HAacCTpoVika MPON3BOAUTCA creayowum obpasom.

(i) Ocnabbte Ha [OCTaTOYHYHO BENUYMHY
HaTshkeHMe  Tpoca NpvBOAA  OPOCCENbHOWN
3aCIIOHKM.

o N
BuHT-ynop
pblyara

(i) OTBepHUTE KOHTpranky BuHTa Fixed SAS (BuHTa-
yrnopa pblyara 4pOoCCeNbHON 3aCNOHKN).

g

¥

</

(i) Bpawante BuHT Fixed SAS npotuB 4yacosow
CTpenku Ao Tex MNnop, BUHT He BbIABUHETCH Ha
OOCTaToOMHYI0 BENWYUHY, a TakKke MOSTHOCTbIO
3aKpouTe ApoCCernbHYIO 3aCrOHKY.

(iv) BaBopaumBawnTte BUHT Fixed SAS 1o MOMeEHTa ero
KacaHusi pblyara ApoccernbHOW 3acroHKu (T.e. A0
TOYKU Havana OTKPbITUS ApOCCenbHON
3ACMOHKN).

Puc. TT8-16

Oor AaHHOro MOMNOXEHNS 3aBepHuTE
perynnupoBOYHbIN BUHT ewe Ha 1-1/4 obopoTa.

(v) YpepxuBas BuHT Fixed SAS (BUHT-ynop pblyara ApoCcCernibHON 3aCnoHKN) OT MOBOPOTa B 4AHHOM
NOMNOXEHNW, HAOEXHO 3aTAHUTE KOHTPramky.

(vi) OTperynupymnTe HaTsbkeHue Tpoca NpuBoAa APOCCENbHOM 3aCMOHKU.
(vii) OTperynupywnTte 6a30ByI0 YaCTOTY BpaLLEHUS XONOCTOro XoAa.

(viii) OTperynupyiTte nonoxeHne gaTymka NonoXeHUs negann akceneparopa.

(4) PerynupoBKa gaTymMKa nosioXXeHus ApocceribHOU 3acnoHku (TPS)

(a) OdaTymk nonoxeHusa ApoccenbHOMN 3acnoHKN (0e3 AaTyuKa-BbIKNOYaTens NOSIHOCTLIO
3aKpbITOro NonoXxeHUs gpoccernibHom 3acnoHku) <Pajero-iO 1999 mogenbHoro roga>

(i) Ha MUT-II

1) TllogcoeanHnTe K AOMArHOCTUYECKOMY pasbeMy
MUT-II.

2) [TloBepHuTe knod 3axuraHns B nonoxeHue ON
(BKJ1.), HO He 3aBoguTe ABUraTens.

3) CuntanTe BbIXOQHOE HampsbKeHWe AaTyuka
nonoxeHnss apoccensHon 3acnoHkn (TPS) Ha
MUT-II.

4) Tlpy HanMuMM OTKIOHEHUA OT HOMWHAIBHOMO
3Ha4yeHus1, ocrnabbTe OONTbLI KPEMMeHUs AaTynka
1, NoOBOpayMBas Kopnyc Aartyvka, oTperynupymnte
ero nonoxexue. Cm. puc. TT8-17.

Puc. TT8-17

5) TloBepHuUTE K4 3aXuraHnss B MOJSIOXKEHME
LOCK (OFF) (BbIKIJ1.).

6) Otcoegunute MUT-II.
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TEXHUWYECKUE ONEPALNN HA ABTOMOBWIIE

(i) Bes MUT-IL.

3] Pasbem co CTOpPOHbI
4] obopynoBaHug

OaTtumk nonoxeHnA
ApocceribHOW 3aCroHKK

Pwuc. TT8-18

|

4o

7)

1)

2)

3)

4)

5)

Ecnu B npouecce perynvpoBKU  MOMOXEHUS
AaTyvka BbICBEYMBANUCh OUArHOCTUYECKUE Koabl
HeucnpasHocTW, nNpu nomowm MUT-Il coTpute mnx

WM OTCOEAMHUTE  OTpuuUaTenbHYylo  Knemmy
aKKyMyNATOPHOM GaTapen Kak MWHUMYM Ha
jecatb  cekyHd.  [Mocne  aToro,  cHoea

NOACOEAMHUTE KNeMMY akkyMynsTopHon 6atapeu
W pganTte gsuratento nopaboTtate Ha XONOCTOM
xo4y NpubnuanTensHO OeCATb MUHYT.

lMoBepHUTE KNtOY 3axuraHusa B nonoxexHne OFF
(BbIKJ1.).

OTcoeamHMTe pas3beM [fatyuka MoNoXeHus
APOCCENbHOM  3aCrfOHKM U MOACOeAMHUTE
cneumanbHbll  MHCTPYMEHT  (3KI'yT  TECTOBbIX

npoeoAoB A4 NMPOBEPKU AaTyMKa MNOJIOXeHUA
apoccenbHon 3acnoHkn: MB 991536) mexay
OTCOEOVHEHHbIM pa3beMoM, cneasd 3a Tewm,
yTOOblI He nepenyTaTb COEOUHSIEMbIA BbIBOS
pasbema.

lMopcoeauHUTE 3NEKTPOHHBLIN BONLTMETP MexXAay
BbiIBOAOM Ne 2 (BbIXOOHOW CurHan paTyuka:
CVHUI chrKkcaTop cneumnanbHOro MHCTPYMEHTa) 1
BoiBogoM Ne 4 ("macca" patyuka: 4YepHbl
dukcaTop cneuunanbHoro WHCTPYMEHTA)
pasbeMa dartdMka MoJIoXKEeHUss LpPOCCeNbHOMN
3aCIOHKM.

MoBepHuTE KNtOY 3axuraHusa B nonoxeHne ON
(BKT1.), HO He 3aBoauTe ABuraTterb.

MpousBeaute nNpoBepKy U PErynmpoBky,
BbiNnoNHUB onepauun 3, 4 n 5 vactm (i) B
yKasaHHOM nopsake.

MB991536 Oatuuk nonoxeHus
ApoccerbHo
33CMOHKU
Puc. TT8-19
MapameTpel HomunHanbHoe 3HaveHne N3mepeHne

BbixogHoe Hanps>xeHne gat4dymka
NOJI0XXEeHUA ,D.pOCCGJ'IbHOVI 3aCITOHKN

335-935mB
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(c) [OaTyMK NONOXEeHUA APOCCENbHOWN 3aCNOHKMU

(c maTYUMKOM-BbIKIIOYaTENIeM MOMTHOCTLIO 3aKPbLITOro NONOXEeHUsA APOCCEeNbLHOW 3aCIOHKM)

<pBuratenb 4G1 Ha Colt/Lancer 1996 moaenbHoro roga>

|_|p0I/I3Be/J,VITe NPOBEPKY N PerysimpoBsKy B COOTBETCTBME CO cleayoummMmm onepaunamn.

Pasbem ,El,aT‘jVIKa nonoXxeHna
APOCCerbHOW 3aCIOHKN
DT e 9
00N

CoeaHNTENEHBIH
npoBog,

Puivar 5
ApoccerisHoN
3acroHKN

Mnockuin

BVIHT]%I'IOp r3Mepu-
EbygoeanOVI TenbHbIN
a Lyn

APoCCeENnBEHOU
3aCII0HKN

\\x BuHT-ynop peiuara /

Puc. TT8-21

Puc. TT8-22

Pub. No. PTEEOO11T

(i)

(iif)

(iv)

MNMoocoeamHnTe K [OMarHOCTUYECKOMY pasbemy
MUT-II.

Mpwn OTCYTCTBUMU MUT-II npogenanTte
cnegylwoulee:

1) OrtcoeanHnTe pasbem gaTymka MOSIOKEHWUS
OpocCCenbHON 3aCNOHKM.

2) TlogcoeouHuTe oMMeETp Mexay BbIBOOOM 3
(BaTymka NOMHOCTLIO 3aKPLITOro MOSOXKEHUS
OpoccenbHOM 3acrnoHku) u  BbiIBOOOM 4
(«maccomn» Aartyuka) npm nomoLLn
coeguHuTenbHoro nposoga. Cm. puc. TT8-
20.

BctaBbTe nnockun wyn TonwmHon 0,45 Mm
Mexay  BMHTOM  3aBOACKOW  PErynMpoBKM
obopotoB xonoctoro xopa (Fixed SAS) wu
pbl4arom ApocceribHOW 3acroHkn. Cm. puc. TT8-
21.

Mpn wncnonb3osaHun MUT-Il, noBepHuTe KoY
3axuratua B nonoxeHne ON (BKJl.), Ho He
3aBoauTe ABuraternb.

OcnabbTe 6ONT KpenneHus gaTyvka MonoXeHust
OpPOCCENbHOM 3aCfOHKM U MOBEPHUTE  AaTyuK
NPOTUB 4acoBOW CTpenku Ao ynopa. Cwm. pwuc.
TT8-22.

lMpoBepbTe, UYTO B 3TOM MOJIOXKEHUN OATYUK-
BbIKITFOYATENb MOJTHOCTBIO 3aKPbLITOrO MOMOXKEHMS
OPOCCENbHOW  3aCMOHKM  BKITHOYEH  (BbIXOQHOM
CUrHan crnucka AaHHbIX Ans gaTdnka MonHOCTbIO
3aKpbITOro MOSIOXKEHNST OPOCCENBHOM 3aCITOHKM
BKIMOYEH) (uernb Mexgy BbiBogamu 3 1 4
3aMKHyTa).

MeaoneHHO noBopaymMBas JaTyuMK MO YacoBOW
CTpenke, Hangute MOSOXeHWe, MNpu KOTOPOM
OaTyVK-BbIKIIoYaTeNb  MOMHOCTLIO  3aKPbITOro
NONoXeHns ApoccenbHon 3aCroHK1
BblkNtoyaeTca (uenb Mexgy BbiBogamu 3 un 4
pasomkHyTa). llocne 3TOro0 HadeXHO 3aTaHuTe
Gont KpenneHus Aartymka NonoXeHus
ApOCcenbHON 3aCMNOHKN B JaHHOM MOMOXEHWUN.

(vii) Mpwn OTCYTCTBUM MUT-II npogenavTte

creaywllee;

1) OrtcoeanHuTe pasbem gaTymka MOMOXeEHUs
OpOCCenbHON 3acroHKU M NOoACOeauHUTE
cneumanbHbIl MHCTPYMEHT (KryT TECTOBbIX
nposofos: MB 991348).

2) [llopcoeouHuTe 3nEKTPOHHbLIN  BOMBTMETP
Mexay BbIBOAOM 2 (BbIXOAHOW CuUrHan
gatumka) U1 BbiBogoM 4 («maccom»
Jartyuka).

3) [MoBepHWTE KNOY 3aXWUraHWs B MOMOXEHUe
ON (BKI1.), HO He 3aBoauTe gBUraTterb.



TEXHUWYECKUE ONEPALNN HA ABTOMOBWIIE

(viii) [poBepbTe BbIXOQHOE HaMpshKEHUE [aTyuka

Beisog 2 Bbizog 4 nornoxeHus gpocceneHon 3acnoHkn (TPS). Cwm.
(Bb|xcc|>/l,u,rng}q (Macca” | puc. TT8-23.

aTynKa
) HomunHanbHoe 3HayeHune: 400 — 1000 mB.

(ix) B cnydae OTKIOHEHWA  HampsbkeHns  oT
HOMMHAaNBHOIO 3HayeHus npoBepbTe OaTyuK
nonoxeHus gpoccenbHon 3acnoHku (TPS) u ero
Lenm (KryT npoBoAoB.).

Hatuumk

R OXEHS (x) BbIHbTE NAOCKUIA N3MEPUTENbBHBIN LY.

ApoccensHon ;
SACROHKN (xi) MosepHuTEe KoY 3axkuraHusa B nonoxexHne OFF
(BbIKI1.)
Puc. TT8-23 (xii) OtcoegmHnte MUT-II. Mpu otcytctBun MUT-II
CHUMUTE cneumarnbHbI WHCTPYMEHT 1
nogcoeavHuTe pasbeM fatyvka MosfoXeHUs
ApOCCenbHOM 3aCMnOHKM.
MapameTpbl HomuHaneHoe 3HayeHne N3mepeHue
BbixogHOe HanpshkeHne gatymka 535 -735 mB
NONOXEHNS APOCCESIbHON 3aCNOHKN

(5) PerynupoBka 6a3oBoM 4acTOThbl BpalleHUs XOJI0CTOro xoaa

(a) AOswuratenb 4G93 Ha Pajero-iO 1999 mogenbHoOro roga

OTperynvlpy|7|Te 6asoByro 4acTOTy BpaweHnda XorioCtoro xoda B COOTBeTCTBME CO crnegyrolmnmu
onepaunamn:

(i)

(ii)

(iii)
(iv)

(v)

lMepen NpoBepKON M PEryrnMpoBKON NOAroTOBbTE aBTOMOOWUNB K MpoBepke (MporpenTe gsuratens A0
HOpManbHOM TeMNepaTypbl OXNaxaaLen Xuakoctn, cmotpute lNpumedarve 1 Ha cTpaHuue 8-24).

Moacoegunnte MUT-II k gmarHoctmdeckomy pasbemy (16-KOHTAaKTHOMY), YTOObI 3a3eMnUTb BbIBOS,
OMarHOCTUYECKOrO YNpaBneHus.

NMPUMEYAHUME
BbikntounTe 3axuraHue.

3aBeguTte gsuraTens U gante emy nopabotaTtb Ha XONOCTOM XOAy.
Bbibepute anemeHT Ne 30 B pexume NMpoBepkn NCMONHUTENBHBLIX YCTponcTB Ha MUT-II.

NMPUMEYHAHNE
3TO NpUBOAMT K (buKcaLmm cepsonpusoaa perynsitopa o60poToB XONOCTOro XoAa Ha (PUKCUpoBaHHOM
Lare Ansa perynmposku 6a30BoON YacTOTbl BPALLEHUSt XONIOCTOro Xoaa.

Cuntante nokasaHWs 4acTOTbl BPaLLEHUS XOMIOCTOr0 XoAda (BbIXOAHOW CUrHan AaTyvka MOoSIoKeHWs
KoneH4yaToro Bana) Ha MUT-II.

8-27 Pub. No. PTEEOO11T
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HomuHanbHoe 3HauyeHue: 700 £ 50 o6/MUH.

BUHT perynupoBkm .
0BOpPOTOB XONIOCTOro (vi) Ecnn yactoTa BpallleHusi XONoCToro xoga oTnnyaeTcs oT

xofa (SAS) HOMUHANBLHOrO, TO OTPErynUpynTe ee nyTem BpalLeHns
BMHTa perynmpoBkn 060poToB xonoctoro xoaa (SAS).

Cwm. MPUMEYAHUE 2 panee un puc. TT8-24.

(vii) Haxxmute Ha kHomky cbpoca MUT-II n ocsobogute
cepBonpuBog perynsatopa o6OpOTOB XOMOCTOro xoaa
(ISC) u3 pexvma NpoBEPKM UCMOSNTHUTESbHBIX YCTPOWCTB.

NMPUMEYAHUE

lMoka cepBonpuBog perynsitopa 0GOPOTOB XOMOCTOro
xoga (ISC) He Oygetr oTknoYeH, pexum [lpoBepku
WCMOSHUTENbHbIX YCTPOWCTB OyaeT pabotaTe B TeyeHue
27 MUHYT.

Puc. TT8-24

(viii) MoBepHuTe Kkntoy 3axuraHuns B nonoxeHne LOCK (OFF)
(BbIKI.).

(ix) OtcoeamHute MUT-II.

(x) 3aBeguTe BHOBb ABWraTenb W gante emy nopabortaTb Ha
xonoctom xogy B Teyenne 10 muHyT. lNMpoBepbTe, 4TO
ABUraTenb HopMarnbHO paboTaeT Ha XONOCTOM XoZay.

MPUMEYAHUE 1: MNMpegnpoBepoOYHOE COCTOSAAHNE

«[MpeanpoBepoYHOe COCTOSIHMEY - 3TO COCTOSIHME, B KOTOPOM AOJTKEH ObiTb aBTOMOOWb Nnepes, BbINoNHEHeM
npoBepku aeuratens. Ecnv Bel BuamMTe Hagnuce «MpuBeanTe aBToMo6uUsb B NPEANPOBEPOYHOE COCTOSIHUEY B
[aHHOM pPYyKOBOACTBE, TO 3TO 03Ha4YaeT YTO aBTOMOBUMb HE0BX0ANMO NPUBECTU B CrieayoLLEee COCTOSHME.

Temnepartypa oxnaxgatowen xugkoctn geurartensi: 80 — 90°C

OcBelLeHNe, aNeKTPOBEHTUNATOP paanaTopa u Bce AononHuTensHoe obopynosaHue: BbIKJI.
MKTIM: Hentpanb

AKIIMM: Monoxenwne “P” (CTosiHKa)

MPUMEYAHWE 2: PerynupoBka BUHTOM perynmpoBku o60poToB XOrocToro xoaa (SAS)

(1) HomunHanbHasa yacToTa BpalleHUs X0NoCTOro Xofa OTperynupoBaHa Ha 3aBOAe-U3rotoBuTene BUHTOM
perynmpoBknM 060poToB xonocTtoro xoaa (SAS) 1, 06bI4HO, He TpebyeT AONOMHUTENBHOW PErynnpoBKn B
npouecce aKcnnyaTaumm.

(2) Ecnun no owmnbke 3aBoackasi perynmpoBka Obina HapyLlleHa, TO MOXeT I'IpOI/ISOIZTI/I 3Ha4nTenbHoe
yBelin4eHne 4acTtoThbl BpalleHNA XornocToro xoaa nnbo ee nageHue npwv BKINO4YeHnn OONOSTHUTENbHOMN
Harpys3ku Ha apuratersb (Hanpwmep, KOoMMpeccopa KOH,D,I/ILI,I/IOHepa). Ecnu ato nponcxoaunT, To perynmpoBka
npon3BoanTCA ONMCaHHbIM HUXe o6pa30M.

(3) Mepepn perynmpoBKoi NPOBEPLTE, YTO CBEUN 3aXKUraHus, (POPCYHKM, CEPBONPUBOL perynstopa 060poToB
xonoctoro xoaa (ISC) ucnpaeHbl, 1, 4YTO KOMMPECCUS B LUIIMHAPAX NEXUT B AManasoHe OT HOMUHaINbHOro
[0 NpefesnibHO A0MyCTUMOrO 3HAYEHUS], M YTO pasHMLA KOMIPECCUIA MexXay UMMMHAPaMMU He NpeBbiaeT
npeaesibHO A0onyCTMMOe 3Ha4YeHue.

MPNMEYAHWE 3: YacToTa BpallleHMst XOnoCTOoro Xxoaa

(1) Ha HoBom aBTOMOGUNE (Cc Nnpoberom He 6onee 500 kM) YacToTa BpaLLEHMS XONOCTOro XoA4a MoXeT ObiTb
MeHbLLie HOMUHaNbHOM Ha 20-100 MUK, HO perynupoBka B 3TOM cryvae He TpebyeTcs.

(2) Ecnu Ha aBTOMOGBUNE ¢ npoberom 6onee 500 KM ABUraTernb rMOXHET UMK CAMLLKOM HU3Kas YactoTa
BpaLleHuMs XONnocToro xo4a, To, BEPOSATHO, NPOU3OLLSIO OTNIOXEHWE MOCTOPOHHUX YacTUL, Ha APOCCESbHON
3acrnoHke, No3TOMYy ee Haao o4nCTUTb. (CMm. CcTp. 8-24).
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(b) Oeuratenb 4G15 Ha Colt/Lancer 1996 moagenbHoro roga

MpounseeauTe perynmpoBKy 6a30BOi YacTOThl BpaLLeHUsl XOJIOCTOro XoA4a B COOTBETCTBUE CO CreayoLMMn

onepaunamMmu:

Pastem ansa

t ; ; onpeaeneHus ’\m )
YacTOTbl BpaLleHust 3
KoneH4aToro Bana
asuratens (CUHWUIA) }

Puc. TT8-25
-
) ‘/ /__/
Vs v[2]a]e]s[e[7]0]
(."/ { _LI. 1) J12103014 L0
\

1)

\\ o)/ MB991529

AvarHocTuqeckun
pasbeM

Puc. TT8-26

X
~< PasbeM 1A perynupoBKu
~ YIT1a ONepexeHus

3axuraHna (KOpUYHEBbIN)

CoeauHUTENbHbINA

NpoBO
%’—‘\

Puc. TT8-27

(i) Mepen npoBepkon K perynMpoBKOWM NpuBeguTe
aBTOMOOMINb B NPEANPOBEPOYHOE COCTOSHUE.

Cwmotpute NMPUMEYAHUE 1 «[MNpeanpoBepoyHoe
cocTosaHMe» Ha cTp. 8-31.

(i) NogcoeanHnte  MUT-Il Kk guarHocTU4eckomy
pasbemy (16-KOHTAKTHOMY), 4TOObI 3a3eMnuUTb
BbIBOZ, A MArHOCTUYECKOrO YrpaBreHusl.

NMPUMEHAHNE:

Mpn nogcoeaMHeHun wn  oTcoeauHeHun MUT-II
BbIKMIOYMUTE 3aXKUraHue.

(i) Mpw oTcyTcTBun MUT-II npogenanTe crneaytollee:

1) BctaBbTe ckpenky pgns Oymar B pasbeMm Ansi
onpefeneHnss 4acToTbl BpaLLeHWUst KONEeHYaToro
Bana gsuratens (CUHUR).

2) lNogcoeanHuTe TaxoMeTp And  onpegeneHus
NEepPBUYHOrO HanpsbkeHWss K ckpenke Ans Bymar.
Cwm. puc. TT8-25.

3) Vcnonb3ynte cneunarnbHbil  UHCTPYMEHT  (KryT
NpOBOAOB AMNs MPOBEPKM OUArHOCTUYECKMX KOOOB
HencnpaBHOCTEN) UMM COEAMHUTENbLHLIA NPOBOA,
4TOObI 3a3eMnuTb BbIBOA, ynpaBneHus
AvarHoctukn  (BelBog4 1)  AMArHOCTUYECKOro
pasbeMa (16-Tn KoHTakTHoro). Cm. puc. TT8-26.

(iv) CHuMMTE BnarosalmMTHbIA Yexon C pa3bema ans
PErynUpPOBKU Yria ONepeXXeHns 3axxmraHus.

(v) Ucnonb3ynte coeauHUTENbHBLIM MPOBOA4, YTOObI
3a3eMnuUTb  BbIBOA AN PErynupoBkM  yrna
onepexeHns 3axuranuns. Cm. puc. TT8-27.

(vi)3aBegnte BHOBb [dBuUratenbs W pante emy
nopaboTaTb Ha XONOCTOM X0Zy.

(vii)Cuntante  nokasaHuwe  4acToTbl  BpaLLeHWUsi
xonoctoro xoga Ha MUT-Il unu TaxomeTpe.

HomuHanbHoe 3HayeHune: 750 + 50 06/MuH
Cwmotpute NMPUMEYAHNE 3
"YacToTa BpalleHnsa xonocToro xoaa".

(viii)Ecrnm yactoTa BpaleHus XOriocToro  xoga
OTNINYaeTCs OT HOMWHANBbHOIO, TO OTPerynupyiTe
ee NnyTeM BpalLeHNsi BUHTA PerynnmpoBkn 060poToB
xonocToro xoaa (SAS).

Cwmotpute NPUMEYAHME 2 "Perynuposka
BMHTOM pErynvpoBkM OBOPOTOB XOMNOCTOro Xopa
(SAS)".

8-29 Pub. No. PTEEOO11T



TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE

(ix) MoBepHuUTe KNtoY 3axknraHus B nonoxernve OFF
(BbIKI.).

(x) OTcoeamHuTe COEQMHUTENbHBIN MPOBOA OT
BblBOAA A1 PErYIIMPOBKU yrina OnepexeHns
3aXUraHUsi 1 BEPHUTE pa3bem B MCXOAHOE
COCTOSIHME.

(xi) OtcoeamHute MUT-II. Mpun otcyTcTBUM MUT-II
CHUMMTE CKpenky Ans bymar n CoeAMHUTENbHbIN
npoBof C pasbemMa Ans onpegeneHns 4actoTbl
BpaLleHuMs KoneHyaToro Barna gsuraTtens u
crneunanbHbIl UHCTPYMEHT (KryT NpoBOAOB ANA
NPOBEPKN ANArHOCTUYECKUX KOOO0B
HencnpaBHOCTEN) C AUArHOCTUYECKOro pasbema,
COOTBETCTBEHHO.

Puc. TT8-28

(xii) 3aBegnTe BHOBb ABUraTenb U gante emy
nopaboTtaTtb Ha XONOCTOM Xo4y B TeyeHne 10
MUHYT. NpoBepbTe, YTO ABUraTENb HOPMAarbHO
paboTaeT Ha XOfI0CTOM XOAY.

(6) MpoBepka 4YacTOTbI BpaLEeHNA XONOCTOro xoga — aBTomoomunu c
KaTanuMtnyeckum Heutpanusatopom Ol <gBuratenb 4G93 Ha Pajero-10
1999 mogenbHoOro roga>

HDOBepre 4YacCTOTy BpaLleHNA XOJN0oCTOro xoga B COOTBETCTBME CO CrieyrwnMm onepaumnamm:

(a) Tlepep npoBepkoOW U PEryNMpOBKON NpMBeAMTE aBTOMOOMb B NPeAnpoBepoYHoe cocTosiHme. (CmoTpuTe
MPUMEYAHWE 1 Ha cTp. 8-31).

(b) ToBepHuTe Koy 3axuraHus B nonoxenne LOCK (OFF) (BbIKJ1.) n 3atem nogcoegunnte MUT-II k
AMarHoCTUYECKOMY pasbemy.

(c) WamepbTe 6a30BbIN Yromn onepexeHus 3axuraHms npy paboTe gBuratens Ha XonocToM xoay npu
nomoLum ctpobockona.

NMPUMEYAHUE
lMNepexop k 6a30BOMY Yrily ONEpexeHuns 3axuraHus ocyLLeCTBISETCS Bbibopom anemeHTa Ne 17
(6a3oBbIn yron onepexeHus 3axuradms) B pexxume NPOBEPKA NCTMONHUTEJIbHBbIX YCTPOUCTB.

HomuHanbHoe 3HadeHne: 5° no BMT + 3°.

NMPUMEYAHNE
Mocne noBegeHus nsmepeHusi, otmeHuTe anemeHT Ne 17 B pexume NPOBEPKA NCIMONHNTENbHbBIX

YCTPOWCTB nepen npoBeaeHne cneayoLero Lara.

(d) [Oante gBuratento nopaboTaTb HA XONIOCTOM XO4Y B T€YEHNE 2 MUHYT.

(e) Bblbepute anemeHT Ne 22 1 cuntanTe NokasaHWe YacToThl BpaLLEHMS XONOCTOro Xoaa.
BasoBas yactoTa BpalLeHus xonoctoro xoga: 700 £ 100 06/MuH.

NMPUMEYAHUE
YacToTa BpallleHMs X0noCcToro xoaa perynupyerca asTomatudecku cuctemon (ISC) cepsonpusoga
perynsitopa 060poTOB XOM0OCTOro Xxoaa.

(f) Ecnu yacTtoTta BpaLlleHus XOnocToro xoga He COOTBETCTBYET HOMWHAITBHOMY 3HAYEHWIO, NPOBEPbLTE
3M1eMeHTbI CUCTEMBI pacnpegeneHHoro Brnpeicka Tonnmea (MPI) kak onmcaHo B INTTABE 13C lNownck
HeucnpaBHocTen B PykoBoactee no pemoHTty (PWJE 9820).
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(7) NMpoBepka cocTtaBa TONSIMBOBO3AYLLHOMN CMECHU
Ha peXunme XomnocTtoro xogaa
(a) MMpoBepka cocTaBa TONIMBOBO3AYLIHOW CMECU — aBTOMOOMIIN C KaTanUTUYECKUM
HenTpanusatopom Ol (aBuratensb 4G93 Ha Pajero-iO 1999 moaensHoro roaa)
[MpoBepbTe cOCTaB TOMMAMBOBO3AYLUHOW CMECU B COOTBETCTBME CO CneayowmnmMm onepaunamu:

(i) TNepen npoBepkow 1 perynnMpoBKON NpmueeanMTe aBTomobunb B NpeanpoBepoYHoe cocTosHme. (CmoTpuTe
MPUMEYAHUE 1 Ha cTp. 8-31).

(i) TMosepHuTe Kntoy 3axuraHus B nonoxeHne LOCK (OFF) (BbIKJ1.) n satem nogcoegunnte MUT-II k
ONarHoCTUYeCKOMY pasbemy.

(iii) WM3mepbTe Ga3oBbIN Yron onepexeHus 3axuraHms npu padboTe ABUraTerns Ha XonocToM Xogy npu
nomotuu ctpobockona.

HomuHanbHoe 3HadeHue: 5° go BMT + 3°.

(iv) Oante gBuratento nopaboTaTb Ha YacToTa BpalleHusi koneHyaTtoro Bana 2500 06/MuH B TedeHne 2
MUHYT.

(v) lMopcoeanHuTe razoaHanmnsaTop.

(vi) TMpoBepbTe KoHUeHTpauuio CO B oTpaboTaBLUMx razax npu paboTe gBUratens Ha X0NI0CTOM XOAy.
HomuHaneHoe 3HaveHue: 0,5% vnn meHbLue.

(vii) Ecnv ecTb OTKIMOHEHMSA OT HOMUHAMBHOIO 3HaYeHWs, TO NMPOBEPbLTE CMEAYOLNE NIEMEHTbI:

e  BbIXxogHOWM curHan AnarHoCTUKn

e YnpaBneHue ¢ oOpaTHOM CBA3bIO (korga ynpaeneHne ¢ o6paTHOM CBA3bI0 MCMPaBHO, BbIXOAHON
CUrHan KMCrnopoaHoro aarymnka nameHsietcsa mexay 0 — 400 mB n 600 — 1000 mB npu pabote
OBUratensi Ha XoroCcToM XOAy).

[aBneHune Tonnmea

dopcyHku

KaTyLuKy 3aXuraHusi, BbICOKOBOSIbTHbIE MPOBOAA CBEYEN 3aXUraHUsl, CBEYM 3aXKUraHUst
Cwuctemy ynaenvBaHus NapoB TonnvBa

Komnpeccuio

(b) MpoBepka n perynMpoBKU cocTaBa TONJIMBOBO3AYLLHOW CMECH Ha pexXmnme XorocToro xoga

ABTOMOOMNM Be3 kaTanuTudeckoro HenTpanuaatopa OI (asuratenb 4G18 Ha Pajero-iO 1999 mogenbHoro
roga).

HDOBepre n 0TperynV|py|7|Te COCTaB TOFIJ'II/IBOBO3JJ,yLLIHOIZ CMeCU Ha peXxunme XOJrioCToro xoga B cCooTBeTcTBme
CO crnegywowmmMm onepaumamm:

(i) Mepep npoBepkoii U perynMpoBKoi NpuBeauTe aBTOMOGUIb B NPeAnpoBepoYHoe cocTosiHue. (CMoTpuTe
MPUMEYAHUE 1 Ha cTp. 8-31).

(i) MoBepHuTe KkItoud 3axkuraHus B nonoxeHme LOCK (OFF) (BbIKJ1.) n 3atem noacoegnunte MUT-II k
OWarHOCTUYECKOMY pa3bemy.

(iii) MMpoBepbTe Ga3oBLIN yron onepexeHns 3axxmranna. Npu Heob6xooMMOCTH OTpErynmMpymuTe.

NMPUMEYHAHUE

1. BkmounTte anemeHT Ne 17 Ha MUT-II B pexume NMPOBEPKA NCMONMHUTENbHBLIX YCTPOUCTB.
2. [Nocne namepeHnsi 6a30BOro yrna onepexeHns 3axuraHns, oTMeHuTe anemMeHT Ne 17 B pexumve
NMPOBEPKA NCIMOJIHUTEJIbHLIX YCTPOWNCTB.

HomwuHanbHoe 3HadeHue: 5° go BMT + 3°.
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Puc. TT8-29

oIl _ MDg98299

1
—: 0> _U_I/_

BWHT perynupoBKn cocTaBa

TOI'IJ'II/IBOBO3JJ,yLIJHOﬁ cMecK
i « s ]

Puc. TT8-30

Pub. No. PTEEOO11T

(iv)

(v)

(vi)

Hante geuratento nopabotatb Ha XONOCTOM XOAy B
TeYeHne 2 MUHYT.

MpoBepbTe YacTOTy BpaLLEHMS XONOCTOro Xoaa.
Bbibepute anemeHT Ne 22 n cuntanTe nokasaHue
YacTOThbl BPALLEHUSI XOOCTOro Xoaa.

HomuHanbHoe 3Ha4yeHue: 750 £ 100 06/MUH.

NMPUMEYAHUME

YacToTa BpallleHusi XONoCcToro xoa perynmpyercs
aBTomMaTu4eckm cuctemon (ISC) cepsonpusoga
perynsaTopa 060pOoTOB XONOCTOro Xoaa.

Ecnn yactoTta BpalleHuMs XOnocToro xoaa He
COOTBETCTBYET HOMUHANBHOMY 3HAY€eHUI0, NPOBEPbTE
3MNeMeHTbl CUCTEMbl pacnpeaeneHHoro Brpbicka
Tonnmea (MPI).

(vii) MopcoenuHnTe razoaHanmsaTop.

Ha pucyHke TT8-25 nokasaH npumep razoaHanmnsartopa
ncnonb3yemoro ans nameperns CO n HC. YkasaHus no
MCMOMb30BaHNIO ra3oaHann3aTopa B PEMOHTHOM 30He
CMOTpUTE B COOTBETCTBYHOLLIEM PYKOBOACTBE NO
PEMOHTY.

(viii) JavnTe geuraTento nopaboTtaTb C 4YaCTOTOM BpaLLeHUs

(ix)

(x)

koneH4aToro Bana ot 2000 go 3000 o6/MuUH.

NamepbTe koHueHTpaumio CO B oTpaboTaBLUMX rasax
npu paboTte gsuraTenst Ha XofIoCTOM XOAy.

HomuHanbHoe 3Ha4veHue: 1,5 £ 0,5%.

Mpy Hanuue OTKNOHEHWUSI OT HOMWUHAIBHOIO 3HAYeHWs,
yCcTaHoBUTE KoHUeHTpauuo CO B oTpaboTaBLMX rasax
nyTeM pPerynmpoBKM BUHTOM PeryrivMpoBKu CocTaBa
TOMNMBOBO3AYLLUHOWM CMEcH (Pe3ncTopoMm C
N3MEHSIEMbIM COMPOTMBEHNEM).

Mcnonb3yiTte cneumarnbHbI MIHCTPYMEHT (OTBEPTKY A5
BMHTa PErynvMpoBKN1 COCTaBa TONMBOBO3OYLUHON
cmecn, MD 998299) ans BpalleHus BUHTa perynupoBku
cocTaBa TONNMBOBO34YLUHON CMECH.

Cwm. puc. TT8-30.

NMPUMEYAHUE
YKasaHus No NpoBepKe BUHTA PerynMpoBKu cocTasa
TONMNBOBO3AYLLHOW CMECU CMOTPUTE YacTb (C) (danee).
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(c) MpoBepka BUHTa perynupoBKU cOCTaBa TONNMBOBO3AYLIHOM CMecH (pe3ucTopa u

N3MeHsieMbIM CONMPOTUBIIEHNEM)

BuWHT perynupoBku coctaBa TONNMBOBO3AYLUHOM CMECK MO3BOMSET perynuposaTtb KoHueHTpauuio CO B
oTpaboTaBLumx rasax npu pabote ABuratens Ha XonocTom xoay. BpalleHne 3Toro BuHTa No 4YacoBOW CTperke
yMeHbLlaeT koHueHTpaumio CO, a BpaleHue NpoTUB YacoBOW CTPerku yBenuymsaeT KoHueHTpauuio CO.
KoHueHTpauus CO B oTpaboTaBLumx razax gOSKHa MMeTb HOMUHANbHOE 3HayeHue.

PasbeM co CTOPOHBI pe3ucTopa ¢
M3MEHSEMbIM CONPOTUBIEHWEM
BMHTa perynmnpoBKi cocTaBa
TOMNUBOBO3AYLLHOW CMECK

BWHT perynupoBKK cocTaBa

/'7 T - TOI'IJ'IVIBOBO3ﬂyLIJHOI7I cMecin

Pwuc. TT8-31

Puc. TT8-32

(i)

(ii)

(iif)

(iv)

OTcoeanHMTe pa3bem pesncTopa C M3MEHSIEMbIM
COMPOTUBIIEHNEM.

Hcnonbayiite oMmmeTp Ans nsMepeHus
conpoTuBneHns mexay BoisogomM Ne 1 1 BbIBOAOM
Ne 3 pazbema pe3ncTtopa ¢ U3MEHAEMbIM
CONPOTUBIIEHMEM.

HomunHanbHoe 3Ha4veHune: 4 — 6 KOm

MoacoeauHntTe ommeTp mexay BbiBogom Ne 1 v
BbIBOgoOM Ne 2.

MpoBepbTe, YTO NPU BpaLEHMN CreLmanbHOro
WHCTPYMeHTa (OTBEPTKU Arsi BUHTA PETYIIMPOBKU
cocTaBa TOnMBoOBO3ayLLHON cMmecn, MD 998299)
conpoTtuerieHne NSMeHAeTCA nnaBHO. Cwm. puc.
TT8-32.

MpoBepbTe KOpPMNyC Ha OTCYTCTBUE TPELLUH U
APYrMX NOBPEXOEHUNA.

Mpun obHapyxeHnn nobbix AedeKTOB, 3amMeHNTE
pPe3ncTop C U3MEHSEMbIM COMPOTUBIIEHNEM B
cbope.

MapameTpbl

HomuHaneHoe 3HayeHne N3mepeHue

PerynupoBka 6a30Bo 4acToTbl
BpaLLleHMs XONoCToro xoaa

700 + 50 06/MUH

[poBepka 4acToTbl BpaLLeHNs
XOMnocToro xoga

700 £+ 100 06/MUH

KoHueHTpaumua CO

A: 0,5% vnun meHblue
B:1,5+0,5%

A: C kaTanutnyeckum Hemntpanusatopom O
B: bes kaTtanutuyeckoro Hentpanusatopa O

Pub. No. PTEEQO11T
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(8) NMpoBepka cepBonpuBoaa perynsatopa o6opotoB xosnoctoro xoaa (ISC)

(waroBoro anekrpoaBuraTtens)

(a) MpoBepka Ha Hanu4une 3BYKa paboTarowero LwaroBoro aneKTpoaBuraTens

(i) MpoBepbTe, YTOOLI TEMNEPATYpPa OXNaXaatoLLen xuakoctn oeina 20°C nnu Huxe.

\CepBoanBon
perynaTopa
oBopoToBs
XOMOCTOro xoAa™~

Puc. TT8-33

(b) MpoBepka conpoTUBNEHUN OOMOTOK

(iii)

NMPUMEYAHUNE

Takke gonyckaeTcsa OTCOeANHUTb pasbem
AaTymka TemMnepaTypbl OXNaxaaroLwen XXUOKOCTU U
noacoeaMHUTb K pa3beMy CO CTOPOHbI XryTa
NPOBOAOB ApYrov AaTynk TemnepaTypbl
oxnaxgarLLen XnakocTu, UMeIoLLMI TemnepaTypy
20°C nnu Hmxe.

MpoBepbTe, cnbilleH N1 3BykK paboTatoLlero
LLAroBOro afneKkTpoaBuraTens nocre Toro, kak Bel
NMOBEPHYNN KIoY 3axuraHusi B nonoxeHue ON
(BKIJT; He 3anyckasi gBuraTtens).

Ecnu 3Byka paGoTatoLLero warosoro
3MeKTpoABUraTens He CribILWHO, TO NpoBepbTe
Llenn o6MOTOK cTaTopa anekTpoasuratens. Ecnu
B LieNAX HEMCNpPaBHOCTU He 0BHapYXeHo, TO,
BEPOATHO, BO3HMKMNA HEUCNPABHOCTL B
cepBonpuBoAe perynsatopa 060poTOB XONOCTOro
Xofa (L1aroBom afekTpoasuratene) unu s
AMNEKTPOHHOM BroKe yrnpaBneHus asuraTenem.

(i) OtcoeanHuTe pasbem perynstopa 060poOTOB XOMNOCTOro Xoaa.

0

L

perynartopa
oBopoToB
X0/10CTOrO
xoAa

—> ro
QE

Puc. TT8-34
Pub. No. PTEEOO11T

CepBonpusoj

(ii)

(iif)

M3mepbTe conpoTuUBIEHNe Mexay BbIBOAOM 2 U1
nn6o BeiBoAOM 1, NMGO BbIBOAOM 3 CO CTOPOHbI
paszbema perynstopa o060poToB XONOCTOro XoAa.

HomuHaneHoe 3HauyeHune: 28 — 33 Om (npwm 20°C)

M3mepbTe conpoTuBreHne Mexay BbIBOAOM 5 n
nnbo BeIBOAOM 6, nnun BeIBOAOM 4 pasbeMa
perynaropa obopoToB XOMNoCToro xoaa.

HomuHaneHoe 3HauyeHune: 28 — 33 Om (npwm 20°C)
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ConpoTueneHne mexay BeiBogamu A n B.

BoiBog HomuHanbHoOe 3Ha4YeHune N3mepeHune
A B
2 1
2 3 oT 28 0o 33 Om
5 6 (mpn 20°C)
5 6

(9) NMpoBepka paboTbl TONIMBHOIO Hacoca
(a) MMpoBepka Ha HanNWuue 3ByKa paboTalrLero WaroBoro afeKkTpoaBuraTens
MpoBepbTe paboTy TOMNUBHOIO Hacoca B COOTBETCTBUE CO CMEAYIOLLMMU OnepaunsmMu:
/ d a) [MpoBepbTe paboTy TONMMBHOIO Hacoca,
y
_L » NPUHYAUTESNBHO BKNHOYMB ero npu nomowwm MUT-
Il.

(b) Ecnwn TonnueHbIA Hacoc He paboTaeT, To
npoBepbTE €ro No HWXeNpMBEAEHHOW MeToAMKE,
a eCl OH ucnpaBeH - NnpoBepbTe Lenb NMTaHNA.

(i) TlNoBepHWTE KMOY 3aKUraHMSA B NOMOXEHNe

L/ OFF (BbIKIL.).
Pasbem pene
7\ T?””}"BHOFO Hacoca (i) CHumMmUTe pene TOMMMBHOIO Hacoca.
MoacoeaunHute BbiBog Ne 1 pasbema co
Puc. TT8-35 CTOPOHbI XryTa NPOBOAOB K aKKyMyJATOPHOM

GaTapee. [poBepbTe, CMLILIEH MW NPU 3TOM
3BYK paboTatolLero Hacoca.

MPUMEYAHUE
CepBUCHbIli pasbem lNockornbKy TONMMBHBI HACOC YCTAHOBMEH B
TOI'IJ'II/I_BHOFO Hacoca TONNMBHOM Bake, TO B Liensx ynyduweHua

CMbILMMOCTK 3BYKa paboTaroLlero Hacoca
OTKpYyTUTE NPOBKY 3anMBHOWN FOPNIOBUHBI
TonnMBHOro H6aka.

Ha neuratene 4G9 ansa Colt/Lancer 1996
MOZAEeNbHOro roga NoACOeANHUTE HaNPSMYyHo
CEPBUCHBIN pasbeM TOMNMMBHOMO Hacoca K
Puc. TT8-36 (MONOXWUTENBHOWM) KINEMME akKyMyMsiTOPHON
OaTtapeu Kak nokasaHo Ha puc. TT8-36.

(iii) lMpoBepbTe HanuuMe gaBneHus:, NyTem
CXXMMasi KOHYMKaMM nanbLeB TONSMBHOMO
LinaHra.

MpoBepka Onepauus
(1) TMNosepHuTe Kntoy 3axxuradms B nonoxeHne OFF (BbIKJ1.).

(2) CHumuTe pene TonnmeHoro Hacoca. lMNoacoeamHnte BeiBod Ne 1 pasbema co
CTOpOHbI BrioKa pene K akkymynaTopHon 6aTapee. [poBepbTe, CrbiLEH v Npu
3TOM 3BYK paboTatoLuero Hacoca.

NMPUMEYAHUE

MockonbKy TONMMBHbLIA HACOC YCTAHOBMEH B TONMMBHOM 6ake, TO B Lensx
ynyuyLleHWs CrbILLMMOCTM 3BYyKa paboTatoLLero Hacoca oTKpyTuTe nNpobKy
3anvMBHOW roprioBMHbI TONNMBHOIO 6aka.

(3) [lMpoBepbTe HanuuMe AaBreHus, NyTeM CKMMasi KOHYMKaMKU NanbLeB
TOMMNUBHOIO LUSIAHra.

8-35 Pub. No. PTEEQ011T



TEXHUWYECKHUE ONEPALN HA ABTOMOBWIIE

(10) Copoc paBneHus Tonnmea

Tak kak TonnMeHas Marnctparnb HaxoaAUTCA NoO BbICOKMM [aBlieHMEM, TO nepen CHATUEeM TOMJMBHbIX
pr60K n wrTyuepos Tpe6yeTc;| CHM3NTb AdaBneHue Tonnuea. B Cliydae yTe4kun U1 BO3ropaHuA OeH3uHa,
BO3HUKLLEE M1aMAa MOXET Yrpoxatb >XWU3HU nogen m nospeanTtb Ui YHUYTOXUTb aBTOMOOUNbL W” apyryto
cobCTBEHHOCTb BKITOYasA 34aHue U o6opyp,03aHme.

Pene TonnusHoro qaco?a*‘\\ Tak kak TonnMBHas MarucTparnb HaxoauTcs nog
BbICOKMM  [aBNEeHMEM, TO TMepes  CHATUEM
TOMNSIMBHOTO KOSNIEKTOPA, LWnaHra u T.n. npogenante
cneayowme onepauuu, 4Tobbl CHU3WUTL AaBneHve

Tonnuea U He OoNyCTUTb ero pa36pbl3rMBaHl/l‘i|.

(a) CHumuTe pene TONMMBHOINO Hacoca.

(b) Mocne 3anycka asuratens n ero paboTbl Ha
XONOCTOM X0Ay, MOKa OH He 3arnoxXHeT
CaMOCTOATENbHO NOBEPHUTE KIHOY 3aXKMraHUs B
nonoxenne LOCK (OFF) (BbIKI.).

(c) YcrtaHoBWTE pere TONMBHOIO Hacoca.

Pwuc. TT8-37

MpoBepka Onepauus
1.  OTBEpHUTE KPbILLIKY 3aNMBHOW rOPSIOBUHBI TOMSIMBHOIO 6aka, YTobbl MOHM3UTb
JaBrieHvne napos TONnuea B TONNMBHOM bake.
CHuMUTE pene TOMMMBHOIO Hacoca.
MoacoeauHute MUT-II kK gnarHocTu4eckomy pasbemy.
MoBepHUTe KNtoy 3axuranns B nonoxexHne OFF (BbIKI.).
Beibepute anemeHT Ne 74 Ha MUT-II B pexxume “Data List” (Tabnmua gaHHbIX).
[MpoBepHUTE KONeH4YaTbIn Ban ABuUraTens B Te4eHne Kak MUHUMYM OBYX CEKYHA.
Ecnu gBuraTtens He 3anyckaeTcs, NnposepbTe Npu nomowim MUT-II, yto faBneHune
Tonnmea coctaenseT 0,5 MlMNa nnv meHbLe. [locne 3Toro BeIKMYNTE 3aXXnraHue.
8. Ecnwu gBuratens 3anycTtuncs, cbpocbTe AaBneHve criegyrowmm cnocobom:
(1) TNosepHuTe Kntod 3axuraHua B nonoxenne OFF (BbIKJ1.) n BeikntounTe
aBuvratens.
(2) OtcoegnHUTe OOMH U3 Pa3beEMOB KaTyLLKN 3aXKUraHuWs.
(3) TllpoBepHuTe KONEHYaThbIN Ban ABUraTens B Te4eHne Kak MMHUMYM OBYX
CeKyHa,.
(4) Ecnv gBuratens He 3anyckaeTcsi, nposepbTe npu nomown MUT-II, yto
pasneHue Tonnmea coctasndeT 0,5 MlMa nnn meHbLue.
lMocne 3Toro BLIKMYNTE 3aXXuUraHue.

(5) Ecnv gBuratens 3anycTurcs, 3arfylmnTe ero HaxxaTnem Ha negarnb
akcenepaTopa u npu nomowwm MUT-II ybegumTecn, 4To faBneHue Tonnmea
coctaenseT 0,5 MINa nnn meHbLue. Beikntounte 3axuraHuve.

(6) lMompcoeanHNTE pasbeM KaTyLLKWN 3aXKUraHus.

BHumaHue
OuucTute cBeYy 3aXXMraHusi COOTBETCTBYHOLLYI OTCOeANHEHHOMY
pa3bemMy KaTyLIKU 3aXuraHus.

(9) CHumnte MUT-II.

(10) YcTtaHoBuTe pene TOMMBHOIO Hacoca.

N o~ w N
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(11) UamepeHune paBneHus Tonnusea

CyluecTByeT ABa cnocoba nsmepeHusi AaeneHus Tonnmea:

C ucnonb3oBaHWeM KOMMIIEKTa AnA usmepeHus gasneHus ronnusa (MB991637) u MUT-II

Bonee ToYHble N3MEPEHNsT JaBNEHUS TOMMMBA MOXHO MOMYYUTb, UCMOMb3Ysl KOMMMEKT ANS N3MepEeHns
JaBneHnss Tonnuea nokasaHHbIi Ha puc. TT8-38. [aHHbIi MeToa4 M3MepeHusa npefnaraeT HauBbICLUYHO
TOYHOCTb, MOCKOJIbKY BbLIXOQHOW CUrHan [partdvka [OaBfieHUs TOMNMBa W3MEpPSeTcs Npu atMocdepHOM
OaBneHnn nepen HenocpencTBEHHbIM M3MEPEHUEM OaBrfieHWsT TOMMMBA, TEM CaMbiM MOJly4yaeTcs BenuumMHa
KannbpoBku, ncnonb3yemas ans KOppeKLnmn N3mepeHnin.

C ucnonb3oBaHMeM MaHOMeTpa, cneymanbHOro MHCTPyMeHTa (nepexoaHuKoB u T. n.) u MUT-II.

Puc. TT8-38

(a) MeToguka n3mMmepeHunda ¢ ncnosnib3oBaHnMemMm KoMmmnriekta Ansa usmMmepeHunsa gaBrieHUsA Tonnnea

(MB991637) u MUT-II

<MAIN MENU>

1 .Sustem checlk &
addusting
2.BELT TENSION

HELPJ

- L

Puc. TT8-39

<VOLTS>
1.0

Puc. TT8-40

(iif)

(iv)

MoaroToBka k paboTte

MopcoenuHute npmubop MUT-II k
AnarHocTnyeckomy pasbemy (16-tu
KOHTaKTHOMY).

MogcoeamHWTe NUTaHWe K AaTyunky AasneHus (K
rHe3gy npukypusatensd) n k npudopy MUT-II. Cm.
puc. TT8-39.

BHMMAHUE
He yctaHaBnuBanTe AaTyYMK AaBreHUs Ha
TOMMMBOMNPOBOA B 3TO BpeMmsi.

Bbibepute B 0CHOBHOM MeHto npudopa MUT-II
“Volts” (n3mepeHne HanpsHkeHus).

CHUMUTE NoKasaHUS BbIXOAHOIO HaMpshXeHus
JaTymKa gaBrneHust Npyu aTMocepHOM AaBMeHun.

NMPUMEYAHUE:

3anuwimnTe BENNYUHY BbIXOOHOTO HanNpsiXeHUs.
Mpwn namepeHun gaenexHus Tonnuea, BBeguTe
CHATOE 3Ha4YeHMe BbIXOOHOIrO HanpshKeHus B
npubop MUT-II B kayecTBe kanMbpoBo4HOW
BenunuuHbl. CMm. puc. TT8-40.

Pub. No. PTEEQ011T



TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE

MeToguka namepeHusd

(i) MopcoegnHuTe npudop MUT-II k
ANarHoCTUYeCcKkoMy pasbemy (16-Tv KOHTaKTHOMY).
< MB991637 NMPUMEYAHMUE:

Mepen nogcoeanHeHem MUT-Il ybegnTtech 4To
KoY 3aXknraHus Haxoautces B nonoxxexHun OFF

MD998742 (BbIK).
(i) CtpaBuTe ocTtaTouMHOE AaBreHue n3
@ Q TONNMBONPOBOAA.

(iii) YcraHoBUTe crneuunanbHbIA UHCTPYMEHT
Puc. TT8-41 (MD 998742) ons uamepeHus aasneHus Tonnmea B
TOMMMBONPOBOZE.

(iv) YcraHoBWTe AaTyMk gaBneHus Tonnvea
(MB991637) ¢ npoknagkon B npucnocobnexue ans
N3MepEeHUsl AaBneHns Tonnumea.

NMPUMEYAHUE:

Mpu ycTaHOBKe AaTyMKa OaBneHus TONnuBa,
BpPEeMEHHO 0TcoeauHUTE CoeaANHUTENbHbIN Kabenb
AaTyvka 1 ycTaHoBUTe B npucrnocobneHne ans
N3MepeHnsl AaBneHns TOMNN1ea ToMbKO cam
OaTuuK.

f (v) TMogkntoumTe coeguMHUTENbHLIN Kabenb gatynka

<MQIN MENU> AaBIeHNsi K UCTOYHMKY NUTaHus (rHe3ao
\.—.as e_ntw c heclk

2. BEL..T TENS ION

npukypueaTtens) u Kk npudéopy MUT-II.

(vi) MogseanTe HanpskeHe K AUarHOCTUYECKUM
KOHTaKkTam TOMMMBHOIO Hacoca 1 NPoBepbLTE
OTCYTCTBUE yTEYEK B COEANHEHMUAX
npucnocobnexHns nog AaBrneHneM.

(vii) 3anyctuTte gBuratens 1 C MOMOLLbIO (PYHKUMK

&6.Drive—recorder " "
e I e npubopa MUT-Il "usmepeHue gasneHus Tonnmea
n3MepbTe AaBneHvne Tonnmea.
NMPUMEYAHMUE:
Puc. TT8-42 1) Tlo pucyHkam ¢ TT8-42 no 44, BBegnte

KannGpOBOYHYIO BENNYMHY CreyoLLnM

<FUEL PRESSURE> oopason:

Puc. TT8-42:
'ngESERESSURE BuiGepuTe chyHkumio "FUEL PRESSURE"
GAUGE SET (BaBneHve TonnMea) B rMaBHOM MEHIO
MBS391637 npubopa MUT-II.
Puc. TT8-43:

Onsa nposeaeHusa namepexus "FUEL
PRESSURE" (naBneHue Tonnuea) HaxxmuTe
KHOMKy “Yes”.

QD _J

Puc. TT8-43

Pub. No. PTEEOO11T 8-38
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<FUEL PRESSURE>

Press Ykevw to s
art sensor cali
ration

1.0 VvV

) ©

T

Puc. TT8-44

<FUEL PRESSURE>
183.9 kPa

Puc. TT8-45

Puc. TT8-46

Puc. TT8-44:

"FUEL PRESSURE" (gaBneHue Tonnuea).
[ns BBOAA KanMbpOBOYHOWN BENNYMHBI
Nony4YeHHON Npun NOAroToBKe k paboTe
ncnonb3ynte kHonku [Puc. 8-39] n [Puc. 8-39].

2) 3atem Ha gucnnen 6yaeT BbiBEAEHO
3Ha4eHne JaBreHus ToNnMBa, Kak NnokasaHo
Ha puc. TT8-45.

3anyctuTe asuratens u ganTte emy
nopaboTtaTb Ha XONOCTOM XOAy.

Bo Bpems paboTbl AoBUraTens Ha XornocTom
Xo4y U3MepbTe AaBreHne Tonnvea.

HoMuHanbHO 3Ha4eHue:
MpubnuantensHo 265 klMa npu 6a3oson
YacToTe BpaLLEHUS XONOCTOro Xxoaa.

OTcoeauHWTe BaKyyMHbIN LUNAHr OT
perynsTopa faBneHus TonmmBea, NpUKponTe
€ro oTBepcTMe nanbLem 1 namepbTe
nasneHue. Cwm. puc. TT8-46.

HomunHanbHOEe gaBrexHue:
324 — 343 «la npu 6a3oBow YacToTe
BpaLLeHUs X0NoCcToro xoaa.

(viii) MpoBepbTe, YTO AaBneHne ToNnMBa Ha pexume
XOroCTOro Xxofa He najaeT Aaxe nocre
HECKOJSTbKMX HaXaTuUi Ha nejanb akcerneparopa.

(ix) Heckonbko pas noapsa, HaxuMmasi Ha neganb
akcernepaTopa, Crerka 3akmMuTe LunaHr Bo3spara
TOoNnMBa nanbuamu, YToObl OLYTUTbL Hanuyne
[aBreHns Tonnnea B LUnaHre

NMPUMEYYAHUE:

Ecnu pacxog Tonnuea marn, T0 B LiNaHre
BO3BpaTa Tonnvea He GydeT ollyLaTbCs
[aBreHuns.

8-39 Pub. No. PTEEOO11T
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(b)MeToauka usamepeHus ¢ ucnosib3oBaHMemM maHomeTpa u MUT-II

MeToaunka nsamepeHusl 4aHHbIM CNocoGoM B OCHOBHOM aHarnornyHa metoauke, onncaHHol B YacTu (a),
MoaTOMY 3[1eCb [laH TONbKO KpaTkuii 0630p.

R

TonnuMBHBINA

KOonnekTop
s

%%@\

(i) TMogcoepuHuTe cneumanbHbIN UHCTPYMEHT OIS
MaHoMmeTp N3MepeHunsl JaBrneHus ToNnMBa Kak nokasaHo Ha

puc. TT8-47.
KonbueBas npoknagka
MK Npoknagka
MD398709 I'IPVIMEL-I:AHVIE N
MpogenawTe warwm (i) v (ii) yactun (a) nepea
NoAcOeAMHEHMEM CrieunanbHOro MHCTPYMeHTa
MDO99742 AN M3MepeHus daBneHus Tonnmea.

gﬁ%ﬂﬁﬁ?&'ﬂaﬁﬂgﬁ'&ﬂ (i) WM3mepbTe gaBneHue Tonnuea. Metoanka
N3MepeEHNa B OCHOBHOM aHarormyHa MeToauke,
ONUCAHHON B 4YacTu (a) 3a UCKINIOYEHNEM TOrO,
YTO NYHKT 7 (BBOA KannbpoOBOYHOW BEMMNYMHDI) U
MeToJMKa BbiBOJA NokasaHmn Ha aucnnen MUT-II
Pwuc. TT8-47 He NMPon3BOLATCH.

MpoBepka

Onepauus

N

[Onsa npepgoTtBpalleHns pa3bpbi3rmBaHUsi TONMMBA CTPABUTE OCTATOYHOE AABIEHNE U3 NINHUM
BbICOKOrO AaBfieHNs1 TONNMBa.

N

OTtcoeaunHnTe dnaHew TONMMBHOIO LUMaHra BbICOKOTO AABMEHMS OT TOMNSIMBHOIO Hacoca (BbICOKOro
JaBneHus).

BHumaHue:

HakpowTe MecTo coeamMHeHus hbnaHua WnaHra BbICOKOro AaBfieHUsi C TOMSIMBHbIM
KOJIJIEKTOPOM BETOLILI0, YTOObI n3bexaTb pa3bpbi3rMBaHUs TONNMBa U3-3a OCTaTOYHOrO
AaBneHusi B IMHUM BbICOKOrO AaBMIEHUS.

w

OTtcoeaunHnTe MydpTy 1 nepenyckHon 6oNT OT cneumanbHOro MHCTPYMEHTA (LUnaHra nepexoaHuka) n
BMECTO HUX NOACOEANHUTE CneumarnbHbIi MHCTPYMEHT (MePeXOAHVIK LWnaHra).

B

YcTaHoBuTe cnel. MHCTPYMEHT (AN U3MepeHns AaBneHust Tonnmea), cobpaHHbIi B n. 3.

Mpy ncnonb3oBaHUK KOMMNMEKTa AN U3MEPEHUs AaBfieHns TONNMBea (CneunanbHOro MHCTPYMeHTa)

(1) YcraHoBuTe cnew. UHCTPYMEHT (ANS n3MepeHns AaBneHns Tonnmea) Mexay naHuem
TOMNMMBHOIO LUMaHra BbICOKOrO AABIEHWS U TONMMBHBIM HACOCOM (BbICOKOTO AaBMeHNs).

(2) YcraHoBWTE KOMMMEKT AN U3MepPeHUs AaBMNeHUs TONNMBa (cneumnanbHbIi MIHCTPYMEHT) Ha
cnew. MHCTPYMEHT (AN M3MepeHns AaBreHusi TONNMBa), yCTaHOBMB MeXaY HUMU
nogxoAsiee ynnoTHATENbHOE KOSbLO (NpoKnaaky).

(3) NMoacoeavHWTe coeauHUTENbHBIV NPOBOA, KOMMMEKTa ANg U3MepPeHUsa AaBneHus Tonnmea

(cneuuanbHOro MHCTPYMEHTAa) K UCTOYHUKY NMUTaHUs (THe3ay NpukypuBaTens) v k npuéopy
MUT-II.

<lpu ncnonb3oBaHMn maHomeTpa>

(1) BakpytTute MaHOMeTp 4118 U3MEPEHMS AaBNEHUs TONNMUBA B CrieLnanbHbIi MIHCTPYMEHT (ansi
N3MepeHUs1 flaBNeHNst TONNMBa), Npu 3ToM obs3aTensHO YCTaHOBUTE NoAXOAsLLee
YNNOTHUTENBHOE KOMbLO (MPoKNaaky), YTobbl He OMNYCTUTL YTeYeKk ToNMnMea.

(2) YcraHoBuWTE cneumanbHbI UHCTPYMEHT, COGpaHHbIA B NyHKTe (1) Mexay dpnaHuem
TOMNIMBHOTO LUMaHra BbICOKOrO AABIEHWS Y TOMIIMBHBIM HACOCOM (BbICOKOTO AABMEHNS).

MoacoeamHnte MUT-Il K AgnarHocTuyeckoMy pasbemy.

MoBepHuTE KNtoY 3axkuraHns B nonoxexHue ON (BKIJ1.), Ho He 3aBoauTe gBurartens.

Bbibepute anemeHT Ne 07 Ha MUT-II B pexuvme "lNpoBepka MCMONHUTENbHBLIX YCTPONCTB", 4TOObI
BKIIOYUTb TOMMMBHbBIA HACOC (HU3KOrO AaBMEHNS) CO CTOPOHbI TONMnMBHOro 6aka. lMpoeepbTe
OTCYTCTBUME yTeyeK TONnMBea B COeQNHEHUsIX AeTane.

3aBepmnTe paboTy pexuma MpoBepka UCMONHUTENBHBIX YCTPOUCTB UK BIKITIOYUTE 3aKUTaHu1e.

3anyctuTe aBuratens u gante emy nopaboTatb Ha XONOCTOM XOAY.

Bo Bpemsa pa6OTbI aBuratena Ha XorfiocTomM xoay usMmepbTte aaBrneHue Ttonnuea.

HomuHanbHoe 3HayeHue: npubnusutensHo 328 klMa
M3mepeHHOe 3HaveHue:

1.

[poBepbTe, YTO JaBneHWe TONNBA Ha PEXMME XOSTOCTOro XoA4a He nagaeT Aaxe Nocne HeCKOSTbKUX
HaXkaTUW Ha NeJanb akceneparopa.
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(12) TMpoBepka ¢hoOpCyHKMN

(a) MU3mepeHue conpoTMBeHUsa Mexay BbiBoAaMu

TonANBHbIit (i) OTcoeanHuTe pasbeM OT POPCYHKN.

LLInaHr Bo3BpaTa TonnMea e
gﬂgg,{orc\r ) P (i) WsmepbTe conpoTMBREHWe Mexay BbIBOAAMU.
AaBneHus Y-—
b HomMuHanbHoe 3HaveHne: 13 — 16 Om (npu 20°C)

(iii) MopcoepuHnTe pasbem POPCYHKM.

dopcyHka

AKKyMYyNATOpHas
Bartapen

Puc. TT8-48

b) MpoBepka ¢popmbl chakena pacnbina POPCYHKU U repMETUHHOCTb (POPCYHKU

(i) B cooTBETCTBMM C yKa3aHHOW NpoLeaypov CTpaB1UTe OCTaTOYHOE AaBlIEHNE N3 TOMSIMBHOW MarucTpanu,
4YTOBbI HE JONYCTUTL pa3bpbldrmBaHus Tonnuea. (Cm. puc. TT8-37).

(i) CHumUTE POPCYHKY.
(iii) CobepuTe cneumanbHbIN MHCTPYMEHT (KOMMIEKT Ans NpoBepkn (DOPCYHKM), NePEexXoaHUK, perynatop
OaBIeHNs U 3aXXMMbl, KaK MOKa3aHO Ha PUCYHKE HUXe.

TONNWBHBIA LWNaHr

BbICOKOIO AaBreHus MD998741
LLnaHr BosBpaTta Tonnvea
MB891607.
PerynaTtop gaeneHun
Tonnuesa
(MD116395)
dopcyHKa

MD998706

CnewyranbHbli 3aXnum
(MB991608)

AgkymynatopHas
Barapes

Puc. TT8-49
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(iv) Mopcoepunnte npmbop MUT-II kK AnarHocTnyeckomy pasbemy.

BHUMAHUE

MNepea noacoeguHeHnem MUT-Il y6eguTechb YTO KIOY 3aXXnuraHMa HaxogutcA B nonoxeHun OFF

(BbIKI.).

(v) ToBepHuTe kntoy 3axuranns B nonoxerHne ON (BKIJ1.), Ho He 3aBoauTe ABuraTenb.

(vi) Bbibepute anemeHT Ne 7 Ha MUT-II B pexxume NpoBepkn NCNONMHUTENBbHBIX YCTPOWCTB, YTOObLI BKMHOUYNTD
TOMNUBHBIA HAcoc.

TonnmBHEIA

wnanr h
BbICOKO FC\___ H
AaBneHns -

AKKYMynSTOpHa
Barapesn

LLInaHr Bosepata Tonnnea

dopcyHka

a

Pwuc. TT8-50

(vii) AkTnBMpYNTE HOPCYHKY M NPOBEPLTE Ka4yeCcTBO
pacnbina Tonnuea u3 opcyHku. CoctosHue
(OpCyHKM yaoBNeTBOpuTENbHOE, ecrnn hopcyHKa
AaeT HopMarbHbIN haken pacnbina.

(viii) OTKNIOYMTE POPCYHKY M NPOBEPLTE
repMeTUYHOCTb (PacnbIUTENS 1 3aNOPHON UrTbl)
hOpCYHKM.

Hopma: 1 kannst unn MeHbLUE B MUHYTY.

(ix) AkTnBMpymTe OPCYHKY, HE BKIOYAS TOMSMBHbIN
Hacoc; 3aTem, Nocne npekpaweHns pacnbina
Tonnuea u3 popCcyHoOK, OTCOeAMHUTE cney,.
WHCTPYMEHT, YCTaHOBUTE (POPCYHKY B UCXOOHOE
COCTOSIHUE.

(x) OtcoegnHuTe MUT-II.

MapameTpbl N3mepeHune

daken pacnbina

"epMeTUYHOCTL (POPCYHKM

(13) NMpoBepka aaTumka pacxoaa sosanyxa (AFS)

e
== Pasbem co CTOPOHbI
y AaTHnKa pacxoda

Pub. No. PTEEOO11T

Puc. TT8-51

Hatyuk paoxo,qa\\
/ -

[na nposepku gaTumka pacxoga sosgyxa (AFS),
nogcoeamHute MUT-II k gnarHocTnyeckomy pasbemy u
yBenuuMBanWTe W YMeHbllanWTe 4acToTy BpalleHus
KoneH4aToro Bana pgpuratensa. Ecnu npu nameHeHum
4YacTOTbl BpalleHWst KoneH4daToro Bana fABuratens
YacToTa CurHana MW3MEHSIeTCs, TO MOXHO CcuyuTaTb
Jatumk pacxopga Bosgyxa (AFS) wucnpasHbiM. [Ons
npoBegeHus bornee nogpobHom NpOBEpPKU
nogcoeavHute ocumnnorpad kK BbiBogy Ne 3 kak
nokasaHo Ha pwuc. TT8-51 u, cHMMWUTE noOKasaHue
dopmbl  curHana. (Cm. ctp. 3-32 y4debHuka ans
WHCTpYKTOpA.)
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Mos. | MNpoBepsieMbii | YcnoBus NpoBEpPKX WcnpaBHoe N3mepeHune
Ne napameTp COCTOSAHUNE
12 Jatumnk o Temnepatypa [Buratens pabotaet Ha | 18 -44 Ty
X - XONOCTOM X
Do oxnaxgaroLLeit onocTom xoay
xuakoctu 80 - 95°C 2500 mMun™" 68 —108 'y
e (OcselleHue n Bce YBenuyeHne
OOMNOMNHUTENbHOE yacToTbl
obopynoBaHue nponopumoHarnb
BbIKITIOYEHO. [euratenb pasroHsieTca HO yCKOPEHMIO
(HaxxaTue Ha neganb
e KopobGka nepegay: akcenepaTtopa)
Hentpans (MKIIT)
MNonoxeHwne “P”
(AKIIM)

(14) NMpoBepka BakyyMHOro gatyuka (gatyvka gasnenus) (4G1)

OnpepnennTe NCNpaBHOCTb BaKyyMHOMO AaTyMka CPaBHMB MOKa3aHUst (DaKTUHECKUX 3HAYEHWUI U 3HAYEHUI,
COOTBETCTBYIOLMX paboTe ncnpaBHOro gartyuka ang anemeHta 32 tabnuupl gaHHbIx MUT-II.

3HayeHuns, cCooTBETCTBYHOLLIME paboTe McrnpaBHOro gatyumka: [lBuratens He paboTaeT (Ha BbiCOTe Hag
ypoHeM mopsi) 101 klMa
Ha xonoctom xoay 24,3 — 37,7 klNa
Ycnosus namepeHus cmotpuTe B
COOTBETCTBYHOLLEM PyKOBOACTBE MO PEMOHTY.

(15) NMpoBepKa paTynKa NOSIOXKEHUA pacnpeaennTenbLHOro Bana n gatymka
NoJQIOXXKeHUA KoJieH4YaToro Bana
JaTuvk nonoxeHus pacrnpefenuTensHOro Bana npoBepsieTcs Ha ocuunnorpade kak nokasaHo Ha puc.
TT8-52. PaboTy gatdmka NonoXeHus KorneH4aToro Bana MoXHO npoBeputb Mo anemeHty Ne 22 Ha MUT-II. Bol

oueHunBaeTe pa60Ty OaTtynka nytem naMmeHeHusd 4aCTtoThbl BpalleHUA KONeHYaToro Barna asurartena n oueHmnBsas
pes3ynbTaTbl UBMEHEHNA N3MEepPAEeMOro 3Ha4eHus.

Pasbem gatumka nonoxeHua Ocuunnorpad
pacnpeaenuTensHoro sana (MoTop-TecTep) MeToguka namepeHus:
ﬂé)OGHI/IK MOTO'[_I)-
TecTepa A7isl CHATUA (a) OtcoeamHuTe OT AaTUMKa NOMNOXEHUS

e\ CUrHarnoB CI'IeuVIaJ'IbHOI;I
popibl '[:l pacnpefenuTenbHOro Bana pasbem, 1

noacoeavHuUTe MeXay HUM cneuunansbHbIn
WHCTPYMEHT (KryT TecToBbIX npoBogos MB
991659) n coeguHNTENBHBLIN NPoBOoSA. ([ OmMKHbI
ObITb MOACOEUHEHDBI BCE BbIBOAbI).

(b) TMoagcoennHuTe NPoOHMK MOTOpP-TECTEpa ANs

Pasbem AaTUMKE TONoXeHIA CHATWUSI CUTHAmMoB crneumanbHOn hopMbl K BbIBOAY
KorneH4aToro Bana 2 gaTtymKa norioxXeHus pacnpenenntTenbHOro
Bana.
+B +B
3 L > (c) OtcoeguHuTe OT JaTyMKa NOSOXEHUSA
J [lamn KOrleH4YaToro Bana pasbeM, U NOACoeaUHNTE
MOIOXEHMST NOMOXeHs MeXay HUM crneumanbHbIi MIHCTPYMEHT (KryT
acnpeje- KoneH4aToro
[k cagseel Konel TecToBbIX Nposoaos MD 991658).
Baa

3 (d) MopcoenuHnTe NPOGHUK MOTOp-TECcTepa ANns
CHSITUSI CMrHamnoB cneumnanbHON opMbl K BbIBOAY
3 paTumka nonoXeHusi koreHyatoro Bana. (Cm.

—g
N
—
H

88 89 cTp. 3-27 y4yebHuKa s MHCTpyKTOopa.)
OneKTPOHHLIN 6ok %‘%
ynpaBneHna aBuratenem
5B 5B

Puc. TT8-52
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AnbTepHaTVBHBI MeToA (OTCYTCTBYET XryT TECTOBbIX NMPOBOAOB)

(a) MoacoeavHuTe NPOBGHMK MOTOP-TECTEpA AN CHATWS CUIHAsOB creluansHo doopMbl K BbiBoay 88
pasbemMa 3NeKTPOHHOro 6ioKa ynpaBreHusl Asuratenem (Npu nposepke hopMbl CUrHana aatyvka

MONIOXXEHUSI pacrnpeaenuTenbHOro Bana).

(b) TNopcoegmHuTe NPOBGHMK MOTOP-TECTEPa AN CHATUS CUTHANoOB crneunansHon opmbl K BbiBogy 89
pasbema 3NeKTPOHHOro 6roka ynpasneHus asuratenem (Npu npoBepke hOpMbl CUrHana agaTyunka
MOJ1I0XKEeHUA KoneH4yaToro Bana).

Mo3. | MNMpoBepsieMbli | YcnoBusa NpoBepPKU McnpaBHoe N3mepeHune
Ne napameTp cocTosiHVe
22 HdaTtunk e KoneHnyaTbii Ban CpaBHUTe NokasaHus CoBnageHue
NONOXeHNst apurarens TaxomeTpa u MUT-II. nokasaHun
KOrneH4aToro NpoBOpaynBaeTCs
Bana cTapTepoM.
e TaxomeTp
NnoacOoenMHEH.
e [lBuratenb Temnepatypa 1400 - 1600
paboTaet Ha OXNaXaatroLLen XMaKocTu: MuH"
XOMNOCTOM XOAy. 20°C
e [aTuyuk- Temnepatypa 1300 - 1500
BbIKNtoYaTenb oxnaxkgarLLen XXNOKOCTU: MUH™"
NONHOCTLIO 0°C
3aKpbITOTO Temnepatypa 1250 - 1450
MONOXEHWA OXNaxaatoLLen XXUaKoCTH: MUH
ApoccenbHom 20°C
3acnoHku: “ON”
(BKJ) Temnepatypa 1000 - 1200
oxnaxkgarLLen XNOgKoCTu: MUH’
40°C
Temnepatypa 600 - 800 MUH’
OXMaXOaroLLEeN XXUOKOCTL:
80°C

(16) MpoBepka gaTyMKa TeMnepaTypbl BO3gyxa Ha Bnycke

Pabota gatunka TemnepaTtypbl BO34yxa Ha BNycke OCHOBaHa Ha MCMOMNb30BaHUM TEPMUCTOPA, Ybe
COMPOTMBIEHNE N3MEHSETCS NPY M3MEHEHUN TEMNEpPaTypbl Bo3dyxa Ha Brnycke. PaboTy aTtoro gatymka
MO>XHO NPOBEPWTb, HarpeBasi BO34yx Ha BMycke npu nomowm ceHa (cm. puc. TT8-53) n Habniogas 3a

pesynbTatamn N3MeHeHWs1 3Ha4YeHus1, namepsaemoro npudopom MUT-II.

JaT4uk TemnepaTypbl
BO3yXa Ha Bycke

Pub. No. PTEEOO11T

Puc. TT8-53

a) OtcoeanHute pa3beM gaTyuKa pacxoda Bo3ayxa.

(b) WamepbTe conpoTvBneHve mexay BeiBogamu 5 n 6.

HomunHanbHOe 3Ha4YeHue:
2,3 - 3,0 kOm (npmn 20°C)
0,30 — 0,42 kOm (npu 80°C)

(c) W3mepbTe conpoTuBreHne, HarpeBas gaTymk
dreHOM AN CyLUKM BONOC.

VicnpaBHoe cocTosiHMeE:

Temnepartypa, (°C)

ConpotueneHune (kKOm)

MNoBblwaeTcsa

MNoHmxaeTcs

(d) Ecnu conpoTuBrieHne He COOTBETCTBYET
HOMMWHANbHOMY 3HAYEHMIO UM OHO HE U3MEHSIETCS
B 3aBUCMMOCTK OT TeMnepaTypbl, TO 3aMeHUTE
AaTyuK pacxoga Bosayxa.




TEXHUWYECKUE ONEPALNN HA ABTOMOBWIIE

Mos. | NpoBepsieMbin | YcnoBus NpoBEPKn WcnpasHoe | M3mepeHue
Ne napameTp COCTOSIHME
13 OaTumk Kntou 3axunraHums: Temnepatypa Bo3gyxa BO -20°C
Temnepatypbl | B nonoxeHun ON (BKJ1.) | BnyckHom konnekTtope: -20°C
BO3[yxa BO unm N
BMYCKHOM aBuraTenb paboTaer. Temnepatypa Boszyxa BS 0°C
KONneKkTope BMyckHOM konnektope: 0°C
Temnepatypa Bo3gyxa BO 20°C
BMyCKHOM kornnektope: 20°C
Temnepatypa Bo3gyxa BO 40°C
BMyCcKHOM konnektope: 40°C
Temnepatypa Bo3gyxa BO 80°C
BMyCcKHOM konnektope: 80°C

(17) NMpoBepka AaTynka TeMmnepaTypbl oOXsaXaaroLen KuaKocTu

7

N ——O0XI1axaatoLen KuakocTh

/

Puc. TT8-54

Pasbem AaTuuka TeMnepaTypel

[nsa npoBepkn gatynka TemnepaTypbl oxXnaxgatoLwen
xungkoctn, nogcoegnHute MUT-II k anarHoctnyeckomy
pasbeMy 1 CpaBHUTE TeMMNepaTypy oxnaxgaroLlemn

XMAKOCTW, MOKa3aHHYo BO BPeEMS 3arnycka gBuratens
C TemnepaTypon nokasaHHOM Nocrie 3aBepLleHns

nporpeea asuratens. [JaTyvk Takke MOXHO
NPOBEPUTbL OTAENBHO CreayroLwym o6pasom.

(@)

(b)

CHuUMWTE AaT4MK TeMnepaTypbl OXNnaxaatoLlen
XUOKOCTU.

OI'IyCTl/ITe l-IyBCTBl/ITeJ'IbeIIZ ANeMeHT JaT4yunKa B
ropa4yto Boay U nsamepbte conpoTunBrieHune.

HomuHanbHoe 3HaveHue:
5,1 - 6,5 kOm (npu 0°C)

2,1 —2,7 kOm (npu 20°C)
0,9 —-1,3 kOm (npu 40°C)
0,26 — 0,36 kOm (npu 80°C)

Ecnu 3HaveHne conpoTtuBieHna 3Ha4nTenbHO
oTnn4yaeTcAa OoT HOMUHaJNIbHOro, 3aaMmeHuUTe aaT4yuk.

NMPUMEYAHUE:

WHdpopmaumio no meToanke KpenneHna gatymka
CMOTpUTE B COOTBETCTBYIOLLEM PyKoBOACTBE NO
PEMOHTY.

Puc. TT8-55
MapameTpbl N3mepeHune
ConpoTuBneHune KOM
TemnepaTtypa °C

Pub. No. PTEEOO11T




TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE

(18) NMpoBepka KNcropoaHOro AaT4ynKa
(Osuratens 4G1 gna Colt/Lancer 1996 mogensHoro roga)

(@) KucnopoaHbin aaTyuk (nepeagHuin)
YTtoObl NPOBEPUTb BbIXOAHOE HaMpsAXXeHne KUCMOoOpPOAHOro AaTvyuka nporpe|7|Te asuratenb U npoeeanTe
crnefytoLuve onepaumu:

CoeanHu- (i) MMpwn nomoLLmn coeanHUTENBLHOIO NPoBOAA
L] trenbHbii nogcoeauHuTe BbIBOA 1 (KpacHbI chukcaTop)
§_8)|npoBoA ™~ acoen a p p
i pasbema KUCIOPOAHOro Aatvuka ¢
HepHblii KpacHbiit MONOXWUTESIbHON KNEMMOW akkyMynsTOPHOW
\ 3 baTapewm, a BbiBOg 3 (CMHUIA douKcaTop) C

oTpuUaTeSNIbHOW KNEMMOW akKyMynsiTOPHOMN
CUHWiA Oatapen.

(i) MopcoeguHWTE 3NEKTPOHHBIN BONLTMETP MeXay
AIRIOPS0 BbIBOAOM 2 (4epHbI hukcaTop) 1 BbIBOAOM 4

PasbeM CO CTOpOHBl  MD998464 (6enbin dukcaTop).

KMCROpPOoAHOTO AaTyMKa
- nepI/IO,EI,I/I‘-IeCKI/I HaXunumagd Ha nepgarb
aKkcenepartopa n3MmepbTte BbIXOAHOE HanpsxeHune
KUCINopodHOro gaTtyumka.

Puc. TT8-56 HomMuHaneHoe 3HaveHune
[Oeuratensb BbixogHoe MpumeyaHua
HanpshkeHue
KMCNOPOLHOro
Jaryvka
MNpun Haxxatum | 0,6 —1,0B Ecnun Bbl oboratute TOnNnmeo-
Ha neganb BO34YLUHYIO CMECb NyTeM
akcenepaTopa nepuoamnyecKoro HaxaTus Ha
neganb akceneparopa, To
NcnpaBHbIN KNCNOPOOHbIN
OaTymK Bbl4acT HanpshkeHne
0,6 -1,0B.

(b) KucnopoagHbin gaTyuk (3agHUi)

I'IpOBepre KI/ICJ'IOpOp,HbII7I JaT4yMK Kak onucaHo Hwke. Ecnu gatymk HeucnpaseH, 3aMeHnTe ero HoBbIM.

PasbeM O CTOPOHI _ )
KMGIIOPOOHOTO JaTuMKa (i) Mporpeiite asuratens, nogcoeamHuTe MUT-II k
] OVarHoCTUYECKOMY pasbemy 1 cYuTanTe AaHHble
[1[213]4] KucrnopogHbiit KUCOPOZHOTO AaTuMKA.

JaTumK (3agHWA)

NMPUMEYAHME:

Mepen nogcoeamHervem MUT-II noBepHute
K1CropoaHbIit Kknoy 3axuranus B nonoxeHve OFF (BbIKI.).

aTuuK (nepeaHun
A (nepear) Ecnu MUT-II nokasbiBaeT HeHopMarbHble

[laHHble, XOTS NP1 NPOBEPKE He 0BHapyXeHo
Puc. TT8-57 HUKaKUX HemcnpaBHOCTEN, 3aMEHUTe
KMCNOPOOHbIA AaTUuK (3a4HUN).

Pub. No. PTEEOO11T 8-46
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J

()

(o

=

[1]2]3]4]

(ii)

MBS91223

Puc. TT8-58

MpoBepbTe KUCNOPOAHEIA AAaT4YMK Ha aBTOMOGUNE
(ans cnpaskw).

1) OTcoeauHNTE pasbem KUCMOPOAHOro AaTynka

1 noacoeauHuTe K pa3bemy CO CTOPOHBI
AaTynka cneumnanbHbIi MHCTPYMEHT (KryT
TECTOBbIX NPOBOAOB).

2) TlpoBepbTe, UTO LeNb MeXAy BbIBOAOM 1 1

BbIBOAOM 3 pasdbema KUCITOPOAHOro AaTymka
3aMKkHyTa (conpoTuBrneHne Mexay BblBogaMu
pasHo 7 - 40 Om npwu 20°C).

3) B cnyyae obpbiBa uenu, 3amMeH1Te

KUCMOPOAHBIN AaTUMK.

MapameTpbl

N3mepeHne

MepegHui

BbixogHoe HanpsxXeHune

3agHun

CocTosiHue uenu

Pub. No. PTEEOO11T
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(19) Cxema BaKyyMHbIX NIUHUMA

MopcoeauHWTe BakyyMHbIe LUNAHM Kak nokasaHo Ha puc. TT8-59. NMpu npoBeaeHun npoBepok, yoeautecs,
YTO KaXKAbIN LUNIAHT UMeeT HeobXoaUMbIN LBET.

K kamepe
CFOpaHVIFl <=

BriyckHoli KonnekTop Kopnyc apoccenbHoi 3acnoHKN

<}= BO3JJ,yLIJHOFO
duneTpa

Perynatop
JaBneHuns
Tonnmea

LiBeToBon kog
BaKyyMHbIX LLTAHroB

B: YepHbin

G: 3BeneHbinn

L: Csetno-rony6on
R: KpacHbin

Y: Kentbin

Pub. No. PTEEOO11T

— 19 =

EY p _-J'A

OneKTPOMarHUTHBIN knanaH
npoayBku agcopbepa

(KrrouU 3apkuraHns B MornoxeHum
ON" (BKIT): HanpaxeHue 6opTceTn)

(C xatanutuMeckm

‘KnanaH HenTpanusaTopom Of)

PEVEM ECR)

OneKkTpoMarHUTHbIR
KnanaH cUCTEMb
pel.|, J'IHLWIVI

(BKJ(1 OTKPbIT)

Benbii

CuHUI

(bes katanutnyeckoro
HenTpanusatopa OI)

O6paTHbIN
KnanaH

Aacopbep
* R <4G1>
B <4G9>

Puc. TT8-59
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(20) MpoBepka cuctembl ynaBnuBaHusi NapoB TONMMBA (C KaTaNIMTUYECKUM

HeuTpanusatopom OIN)

(@) TMMpoBepka pa3psikeHus

Puc. TT8-60

(i)

OTcoeauHWTe BakyyMHbIW LINAHT (C KpacHoOW
Nnonocon) oT Kopryca ApOCCENbHON 3aCMNOHKU U
NMOACOEAMHNTE ee K PyYHOMY BaKyyMHOMY Hacocy.

3akpoiTe NpobKoN WTyLEpP, C KOTOPOro 6bina cHAT
BaKyYMHbIV LUNAHT.

Korga gBuratens nporpet / He NporpeT u
paboTaeT Ha XONOCTOM X04y, CO34anTe B LWMAaHre
pa3pexeHue 53 kla 1 npoBepbTe paspexeHue.

He nporpeTbin gBurarternb
(TemnepaTypa oxnaxaaroLLen Knakoctu
asuratens: 40°C unun meHbLue)

[suratenn: paboTaeT Ha XONOCTOM XOA4y U C
YacToToWn BpaLleHust koneHdaTtoro sana 3000
06/MYH.

VcnpaBHoe cocTosiHne: PaspsokeHne coxpaHsieTcs

[NporpeTbin gBUraTenb
(TemnepaTypa OXnaxgaroLLEen XnaxKocTu
asuratens: 80°C nnu Bblwwe)

CocTosiHme gBuraTtens VcnpaBHoe cocTosiHMeE N3mepeHune
PaspsikeHne

Ha xonocTtom xogy
COXpaHseTcs

3000 06/MUH (NpMBM3NTENBHO
yepe3 3 MUHYTBI Nocne 3anycka
apurarens)

Pa3pﬂ)|(EHl/Ie CHMXaeTCA

Pub. No. PTEEQ011T
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(b) TlpoBepkKa aneKTPOMarHMTHOrO KranaHa npoayBKK agcopb6epa

A «Q NPUMEYAHUE:

Mpw oTcoeanHEHUN BaKyyMHBbIX LUIIaHroB BCeraa

B npeaBapuTenbHO HAHOCUTE YCTAHOBOYHbIE METKM,
4yTOObI NPU NOACOEAMHEHUN LUNAHT OblN YCTAHOBMEH B
NCXOZHOE NOSMOXEHME.
(i) OTcoeanHNTE OT ANEKTPOMAarHUTHOrO KranaHa

® @) AwymynsiopHan BaKyyMHbIE LLaHr1 (c YepHOM 1 KpacHom
GaTtapes nonocom).
(i) OTcoeamHUTE ANEKTPUYECKUI pa3beM.
Puc. TT8-61
——m\ (iii) Mopcoepunute K WTyuepy (A)

e
to

[: AMNEKTPOMarHMTHOro KnanaHa py4yHou BaKyyMHbIN

Hacoc (Kak NoKa3aHo Ha pUCYHKe criesa).
(iv) MNpoBepbTe paboTy 3NEKTPOMArHUTHOrO KranaHa
(cospaBasi Npu 3TOM paspexeHne BaKyyMHbIM
HacocoM) Npu NOACOEAMHEHUN / OTCOeQNHEHMM
NpOBOAOB OT KIIeMM aKkKyMyrnsTopHON 6atapewn K
4 BbIBOAAM KnanaHa.
J
J

Puc. TT8-62
HanpsxeHne akkyMynaTopHon VcnpaBHoe cocTosiHue MN3amepeHune
OaTtapeu
MopaeTtcsa PaspexeHne ymeHbLlaeTcs
He nopgaetcs PaspexeHune coxpaHsieTcs
(v) WamepbTe conpoTuBneHne Mexay BblBogaMu
SMNEKTPOMarHMTHOro Kranaxa.
HomuHanbHoe 3HaveHue: 36 — 44 Om (npu 20°C)
MapameTpbl N3mepeHune
ConpoTuBreHne anekTpoMarHUTHOro KnanaHa Owm

(c) MpoBepka wWTyuepa BaKyyMHOro LisfiaHra npoayBKku agcopbepa
(c kaTanuTnyecknm HenTpanusatopom OIN)
[MpoBeguTe NpoOBEPKM, BbIMOMHMB CrieaytoLme onepaumm:

<4G9> LLTyuep BakyymMHoro
- LUMaHra NpoayBKu
agcopbepa

(i) OTcoeamMHUTe BaKyyMHbIN LWSaHT (C KpacHoOM
MOMOCKON) OT WTyLepa KaHana npoayBKu
apcopbepa (B Kopnyce OpOCCeNnbHOM 3aCrOHKM)
1 nogcoeauHUTe K HeMy PyYHON BaKyyMHbIV
Hacoc.

Puc. TT8-63
Pub. No. PTEEOO11T 8-50
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PaspaxeHue
A

YacToTa BpalyeHWs KOrNeHYaToro
Bana (06/MuH)

Puc. TT8-64

v

(il) 3aBepuTte gBUraTenb U NPOBEPLTE, YTO C YBENUYEHNEM
yucrna o6opOTOB KOMNEHYATOro Bana ABUraTens npomcxoanT
COOTBETCTBEHHOE BO3pacTaHWe pa3pexeHus.

NMPUMEYAHUE:

Ecnn paspexeHne He yBenuymBaeTcs, TO LUTyuUep
BaKyyMHOro LunaHra npoayBku afcopbepa (B Kopniyce
OpOoCCenbHON 3acCnOHKN) MOT 3acCOpUTLCS, U ero Heob6xoamMmo
NPO4YNCTUTL.

MpoBepka Onepauus

1.  OTcoeauHuTe BaKyyMHbIN LWaHr (C
KpacHOW MOSIOCKOW) OT WTyLepa
KaHana npogyskun agcopbepa (B
KOpnyce APOCCENbHOWN 3aCNOHKN) U
MOACOEANHUTE K HEMY PYYHOW
BaKyYMHbIN Hacoc.

2. 3aBeguTe gBuraternb 1 NpoBepbTE,
YTO C yBENUYEHMEM YKncra o6opoToB
KOneH4YaToro Bana asuratend
NPOUCXOAMNT COOTBETCTBEHHOE
BO3pacTaHne paspexXeHusi.

NMPUMEYAHUE:

Ecnu paspexeHve He yBenuyuBaeTcs,
TO WTyuep BakyyMHOro  LufaHra
npodyBks agcopbepa (B kopnyce

apoccensHown 3aCITOHKM) Mor
3acoputbCs, M ero  Heobxoammo
NPOYNCTUT.

LiBeT VMcnpaBHoe cocTosiHue N3mepeHune

NoACOEeAMHAEMOrO

wTyuepa

CuHnn PaspsikeHne

benbin PaspsikeHune

8 - 51 Pub. No. PTEEQO11T
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(21) NMpoBepka o6paTHOro KnanaHa
(6e3 kaTanuTU4eckoro HenTpanusartopa OIN)

MoacoenuHWTE pyYHON BakyyMHbIN HAacoc K obpaTHOMY
KnanaHy, cosgaiTe pa3psbkeHne U NpoOBEPLTE ero

repMeTU4HOCTb
LiBeT nogcoeanHsiemoro WMcnpasHoe N3mepeHune
wTyuepa cocTosiHVe
CuHnin Pa3spsxeHune
yMeHbLLaeTCs
Benbin PaspsikeHne
coxpaHsaeTcs

Puc. TT8-65

(22) NMNpoBepka cuctembl peunpkynauum OI' (EGR)
(a) MNMpoBepka paspsixkeHUs

MpoBeanTe NPOBEPKY paspsiKeHUs criedyowmnm
cnocobom:

(i) OTcoeamHUTe BakyyMHbIN LUSAHT (C 3eneHon
nonocon) ot knanaHa EGR v 3atem, npu
NOMOLLM TPOWHMKA, NOACOEANHNTE PYYHOW
BaKyyMHbIN Hacoc.

(ii) Mpwn paboTe HenporpeToro 1 NPOrpeToro
OBuratend npoBepbTe pa3pexeHne Haxknmasa

KnanaH Ha nejanb akcenepaTopa.
'\W“ peqmé)éynﬂqlfll/l
O (EGR) He nporpeTbii gBuratens

(TemnepaTypa oxnaxaatoLLe XXUAKOCTH

Puc. TT8-66 asuratens: 20°C unun meHbLue)
HpoccenbHas VMicnpaBHoe cocTosiHue N3mepeHune
3acrioHka

BbicTpo oTkpbIBaeTca | PaspexeHue oTCyTCTBYET (paBHO
DapomeTpuyeckomy OABMEHUIO)

MporpeTbit aoBUraTens:
(Temnepatypa oxnaxagatoLien Xnakoctn apuratens:
80°C wnu Bblwwe)

OpoccenbHas WcnpaBHoe cocTosiHne N3mepeHune
3acrnoHka

BbICTpO OTKpbIBaETCA MowmeHTanbHo Bo3pacTeT Bbilwe 13 kla

~— (iii) OTcoeanHUTE TPONHMK.

(Boaé"é%gﬁc'?.'zﬁn”éﬂgg&m (iv) MogcoeanHuTe K KNanaHy peumpKynaummn
oTpabotaBwmx rasos (EGR) py4yHown
BakKyyMHbI Hacoc.
nposepbTe, CTana nu paboTa ABuraTens Ha
XOMNOCTOM XOA4y HEpPaBHOMEPHOW (MK 3arnox

KnanaH peuunpkynagum O (EGR) nn oH).

S\

Pwuc. TT8-67

(v) Cospawite paspexeHue 30 kla nnm 6onee n

Pub. No. PTEEOO11T 8-52
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(b) MpoBepka knanaHa peuupkynauum Ol (EGR)

Puc. TT8-68

MpoBeauTe npoBepky knanaHa peunpkynaumm OF
(EGR) cnegytowum cnocobom:

(i)

(ii)

(iif)

CHMMUTE KnnanaH peumpkynaumm oTpadboTaBLunx
rasoB (EGR) 1 npoBepbTe Ha npegmeT
OTCYTCTBWS 3aeaHus LIToKa KranaHa,
OTNOXEHUN 1 T.M. [pn HaNN4YMM OTNOXEHWI
OYNCTUTE KnanaH COOTBETCTBYOLLNM
pacTBopuTtenem, Cc Tem, yTOObI LUTOK KNanaHa
MMen npaBUIbHYIO NocaakKy.

lMoacoeauHWTE py4HOWN BaKyyMHbINA HACOC K
knanaHy peuunpkynsuumn Ol (EGR).

CospanTe paspexeHue 67 klla n npoeepbTe, YTO
OHO COXpaHseTcs.

Cosgaiite paspexeHue 1 NpoBepbTe, NPOXOAUT
1 BO34yX Yepes knanaH peuunpkynsaumm O
(EGR).

PaspsixeHune

Bosayx UamepeHune

2,7 klMNa unn meHsbLLE

Bosgyx He npoxoauT

29 klMa vnn 6onbLue

Boaayx npoxogut

(v)

3ameHunTte NPpoKNaakKy u 3aTaHNTE BUHTDI
YKa3aHHbIM MOMEHTOM 3aTAXKWN.

MomeHT 3aTskku: 22 H m.

Pub. No. PTEEOO11T
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(23) CnpaBoyYHble maTepuarnbl

(i)

dnekTpocxema cucTeMbl pacrnpegeneHHoro snpbicka Tonnuea (MPI) asuratens 4G93 ana Pajero-iO

1999 moaenbHOro roga.
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TEXHUYECKHUE OMNEPALN HA ABTOMOBWUIIE
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TEXHUYECKHUE OMNEPALUN HA ABTOMOBWIIE
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TEXHUYECKHUE OMNEPALUN HA ABTOMOBWIIE
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TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE
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TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE
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1 FUSIBLE IGNITION
LINK SWITCH(1G2)
SR (F>2L-R
1 =77 4 C-74
J/B @ ®
104 104
2 .3
BLOWER
RELAY {/f ______________________________ _g
OFF . JON
\4/5
6 ® )3 :
3L
6
3 J/C(2) Ry
BLOWER C=0D
SWITCH \\\5 T
- HIg “» OFF 1.258B
——] M‘H’N_TL o rij
7 \%%
4 6 1 5 ed
EF @] B
2B-L| 2B-R| 2B-G (F) 2B-G
1a 6 3
o RESISTOR i
- A/C_AND
M — A CB® DEFOGGER
) SWITCH
G::EED ONY- “OFF égs
N l w
(F) {
2B-W 6 S
“~\\\’ . B
BLOWER
2, | MOTOR -
c-2 2G-Y
2
(F)2B
a &
5| \V
@38 C9 D ¢
] 2)

o

i [ZRlal ST aluolnl Nl N
o021 [12}1314f15]16}17}18{1 1
g popappeipoona od e [

|

9K 12X02AA

Pwuc. TT8-81

Pub. No. PTEEOO11T 8 -66



TEXHUYECKHUE OMNEPALUN HA ABTOMOBWIIE
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TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE
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TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE
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TEXHUWYECKUE ONEPALUNN HA ABTOMOBWIIE

(ili) HanpspkeHue Ha BbiBogax pasbema afeKTPOHHOro Grioka yrnpaeneHus asuratenem

Tabnuua TT8-11

Beisog Ne MpoBepsieMbIl 3aNeEMEHT YcnoBus NpoBepku (COCTOAAHWE ABUraTens) WcnpaBHoe cocTosiHne
1 ®opcyHka Ne1 Mpu paboTe nporpeToro ABuraTernsi Ha XonoCcToM Ot 11 -14 B,
XOAY pPesko HaXMuTe Ha nedanb akceneparopa. HeMeAneHHo cnerka
14 ®opcyHka Ne2 napaet
2 dopcyHka Ne3
15 dopcyHka Ne4
4 CepBonpuBog perynsitopa Cpasy nocne 3anycka nporpeToro Asuraterns HanpsixeHune
060pOTOB XOMNOCTOro X04a — 6opTcetn <> 0 B
obmortka (A1) (neprognyecku
[HeogHOKpaTHO]
17 CepBonpuBog perynstopa NaMeHsieTcs)
060pOoTOB X0MNOCTOro X04a —
obmoTka (A2)
5 CepBonpuBog perynstopa
060opOTOB XOMNOCTOro X04a —
obmortka (B1)
18 CepBonpuBog perynstopa
060pOTOB X0MNOCTOro X04a —
obmoTka (B2)
6 OneKTpoMarH1THLIN knanaH | [suratens nporpet Kniou 3axuraHus B HanpsxeHue
cucTtembl peuupkynaummn O nonoxexun ON (BKIJ1.) 6opTceTn.
(EGR)
Mpn pabote aBuratens Ha | HanpsikeHne
XOIIOCTOM X0Ay Pe3Ko MOMEHTanbLHO nNagaet
HaXMUTe Ha nejarnb OT 3HayeHus
akceneparopa. HanpsbkeHus bopTceTn
8 Pene TonnueHoro Hacoca Knitou 3axuraHus B nonoxeHun ON (BKI1.) HanpskeHue cetn
[Oeuratens: 060pOThI XONOCTOro XoAa 0-3B
10 KaTywka 3axuranmsa Ne1, Oeuratens: 3000 MU 0,3-3,0B
Ne4
23 KaTywka 3axuranmsa Ne2,
Ne3
12 Llenb nuTtaHusa Kntou 3axuraHus B nonoxeHun ON (BKI1.) HanpsxkeHue 6opTtceTtn
25
19 CwurHan cbpoca gatyuka [euraTtens paboTaeT B pexnme X0roCcToro xoaa 0-1B
pacxopga Bo3ayxa a1
YacroTa BpalleHus koneHyaroro sana 3000 MuH 6-9B
21 Pene anektpoBeHTUNATOpa OneKTPOBEHTUNATOP pagmaTopa U KoHOeHcopa Hanps»keHue 6opTtceTtn
CUCTEMbI OXNaXaeHUst He paboTaet
OneKTpoBEHTUNATOP paanaTopa U KOHAeHcopa 0-3B
paboTtaeT
22 Pene anektpomMarHuTHOM e [IBuratenb: 060pOTbI XONOCTOro Xo4a HanpsxeHue 6opTceTn
MydTbl KOMMpeccopa ¢ BuIKiouaTenb KOHAMUMOHEpa: unm KpaTKogpgmeHHoe
KOHAVLMOHEDa OFF (BbIKM.) — ON (BKIT) giﬂgg"‘eo"o & 3”;”
(paboTaeT KOoMnpeccop KOHAMLMOHEPA) A
33 BbiBog G reHepaTopa e [porpeThin ABUraTens paboTaeT Ha XONoCTOM HanpsixeHne

xoay

° <Dapb| FOJIOBHOIO CBeTa:
OFF (BbIKI1.) — ON (BK)

e  Crton-curHansl: OFF (BbIKI1.) — ON (BKI1)

OborpeBaTtenb 3agHero crekna:
OFF (BbIKJ1.) — ON (BKI)

yBenu4ymBaetcs Ha 0,2
-35B
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TEXHUWYECKHUE ONEPALMN HA ABTOMOBWIIE

BbiBog Ne [MpoBepsiembIn anemeHT Ycnosus NpoBepku (cocTosiHue Agsuratens) VicnpaBHoe cocTosiHue
41 BbiBog FR reHepaTtopa MporpeTbii ABUraTens paboTaeT Ha XONOCTOM XOay HanpspkeHne nagaet
®apbl ronosHoro ceeta: OFF (BbIKJ1.) — ON (BKIJT)
Cron-curHanel: OFF (BbIKI.) — ON (BKIT)
OborpeBaTtenb 3agHero crekna:
OFF (BbIKJ1.) - ON (BKIT)
36 KoHTponbHast namna Kntoy 3axwuranua: LOCK (OFF) (BbIKJT.) - ON (BKJ1.) | 0-3B —
WHAMKaLUN HENCNPaBHOCTH HanpspkeHne GopTtceTu
asuraTtens (Mo npowecTBUU
HECKOMbKMX CEKYHA)
37 [atuuk(-BbikntoyaTens) [Osuratens nporpet PyneBoe koneco HanpskeHue
[OaBneHnsl XXUOKoCTU B HenogBMXHO HopTceTw.
rmagpocucTeme ycunurens PyreBoe Koneco 0-3B
pyneBoro ynpasneHus noBopauMBaeTcs
38 YnpasnstoLlee pene Kntoy 3axwuranus B nonoxeHun LOCK (OFF) (BbIKI1.) | HanpsixeHue 6opTcetu
(MCTOUHVK NUTaHMSs) Knitou 3axuranusi B nonioxeHun ON (BKJ1.) 0-3B
45 Boikntoyatens Oeuratenb paboTtaet YcrtaHoBuTe BblknodaTens | 0—3 B
KoHAMLMOHepa Ha XO0NnocToM Xxoay KOHOMUMOHepa B
nonoxexne OFF (BbIKJ1.)
YcTtaHoBuTe BblknovaTens | HanpsxeHue 6opTcetu
KOHOMUMOHepa B
nonoxenue ON (BKIT)
(paboTaeT Komnpeccop
KOHAMLMOHepa)
58 TaxomeTp [euratens: 3000 MU 0,3-3,0B
60 HarpeBaTenbHbIn anemMeHT [Buratens nporpet 0-3B
KMCNOPOAHOro AaTyuka [euratens: 5000 MuH' HanpskeHue 6opTceTy
(aBTOMOOWM C
KaTanutuyecknm
HenTpanusaTtopom OI)
71 Kntoy 3axuraHus B KoneHnyatbir Ban gsuratens nposopadmsaeTcs 8 B unu 6onbLue
nonoxexun "ST" (cTapTep) CTapTepoMm
72 [atymk Temnepatypsbl Kntoy 3axuranus B TemnepaTypa Bo3gyxa BO 32-388B
BO3[yXa BO BMYCKHOM nonoxexun ON (BKI1.) | BnyckHom konnektope: 0°C
Konnektope TemnepaTypa Bo3gyxa BO 23-29B
BMYCKHOM KOIJeKTope:
20°C
TemnepaTypa BOo3gyxa BO 1,5-2,1B
BMYCKHOM KOIJeKTope:
40°C
TemnepaTypa Bo3gyxa BO 04-10B
BMYCKHOM KOIfeKTope:
80°C
76 KucnopogHei gatumk [Buvratens: paboTaeT ¢ 4acTOTOM BpaLleHuUs or0p000,8B
KoneHuaToro Bana 2500 MuH™" mocne nporpesa (nepuognyeckn
(MpoBepka nNpy NOMOLLM 3NEKTPOHHOIO BONbTMETPA) nsmeHsieTcs)
BuHT perynuposku coctasa Kntoy 3axwuranus B nonoxeHun ON (BKIJ1.) 1-4B

TOMNMBOBO3AYLLUHOW CMECK
(pesunctop ¢ nsmeHsieMbIm
COMpPOTUBIIEHNEM)
(aBTOMOGMNN Be3
KaTanuTuyeckoro
HewTpanusatopa Or)
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TEXHUWYECKUE ONEPALUNN HA ABTOMOBWIIE

BeiBog Ne | NMpoBepsieMbint arieMeHT YcnoBusi NpOBEPKU (COCTOSAAHME ABUraTens) WcnpaBHoe
CcoCTosiHME
77 Tepmopatumk o Koy saxuranus B nonoxeHun ON (BKJ1.) 2,2B
KoHOVUMoHepa
Al P e [laTuuk TemnepaTypbl Ha ypoBHe: 25°C (1,5 kOm)
80 Pe3epBHas nuHus Kntou 3axuranus B nonoxenum LOCK (OFF) (BbIKJ1.) | Hanpsixexue
nUTaHns bopTceTu
81 CcrabunumaunpoBaHHoe Kntou 3axuranus B nonoxeHun ON (BKI1.) 45-558B
HanpshKeHne nNuTaHus
OaTyYNKoB
82 3amMoK 3axuraHus Kntou 3axwuranuns B nonoxeHun ON (BKI1.) HanpspkeHnne
bopTceTu
83 [atumk Temnepatypbl Kntou 3axkuranma | TemnepaTypa oxnaxgatoLuemn 3,2-3,8B
oxnaxgatoLen xuakoctn | B nonoxeHun ON | xuakoctu: 0°C
BKI.
( ) Temnepartypa oxnaxgatroLiemn 23-298B
xnakocTtn: 20°C
Temnepatypa oxnaxgatoLiemn 1,3-0,9B
xnakocTtn: 40°C
Temnepatypa oxnaxgatoLlemn 0,3-0,9B
xugkoctn: 80°C
84 JaTtumk nonoxeHus Kntou 3axkuraHunsa | [JpoccenbHasi 3acnoHka 0,3-1,0B
OpOCCENbHOW 3aCITOHKM B nonoxeHun ON | NOMHOCTLIO 3aKpbiTa
(TPS) (BKI.) (B MONOXEHMM XOMNOCTOro Xxoaa)
[poccenbHas 3acnoHka 45-55B
MOMHOCTBIO OTKPbITA
85 [atumk atmocdepHoro Kntou 3axkuranma | Ecnu BbicoTa Hag ypoOBHEM 3,7-4,3B
(6bapomeTpuyeckoro) B nonoxeHmn ON | mopsa O m
aBneHuns BKI.
A ( ) Ecnun BbicoTa Hag ypoOBHEM 3,2-3,8B
mMops 1200 m
86 [aTtunk ckopoctu o  Kntou 3axuranus B nonoxeHun ON (BKI1.) 0«
aBTOMObOUNSA M 6 HanpsikeHne
) e[TeHHO NepeMecTTe aBTOMOOUIb BNepes GopTceTH
(nepuopgunyeckn
N3MeHseTcs)
88 [aTtumk nonoxeHus KoneHyatbIn Ban npoBopaynBaeTca ctapTepomM 0,4-3,08B
acnpeaenuTenbHoro
ganap A [euratenb paboTaeT Ha XONOCTOM xoay 0,5-2,08B
89 [aTtumk nonoxeHus KoneHyatbin Ban npoBopaynBaeTca ctapTepomM 04-408B
KoneH4aToro Bana
[euratenb pabotaeT Ha XONOCTOM X0y 1,5-2,5B
90 [atumk pacxoga Bo3gyxa | [dsuratens: paboTaeT Ha XONOCTOM Xoay 22-328B
Osuratens pabotaet npu 2500 MUH
91 BoikniovaTenb Kniou 3axwuranmnsa | Pelyar cenektopa AKII 0-3B
OrnokMpoBKU cTapTepa B nonoxeHmn ON | B nonoxeHuun: N nnn P
(nepekntoyatens (BKJ1.)
cenextopa AKMM) Pobiuar cenektopa AKIM 8-14B

B nonoxexuu: kpome N unu P
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TEXHUWYECKUE ONEPALN HA ABTOMOBWIIE

3. NMpoBepkKka Nosny4YeHHbIX 3HAHUMU
(1) BbiaenuTte HenpaBuUnbHOe yTBepXaeHue.

O (a) [Mpn BOZHNKHOBEHWMM HEMCMPABHOCTM B CUCTEME pacnpeaeneHHoro Brnpbicka Tonnmea (MPI) cuctema
ncnonb3yeTt PYHKUMIO OUAarHOCTUKM A8 3aNOMUHaHUSA AaHHbIX HEUCMNPaBHbIX AIEMEHTOB CUCTEMBI.
Copepxalumecs B namaT AaHHbIE MOXHO cunTaTth, ucnonb3ys npuoop MUT-II nnn npu nomowum
KOHTpOJ‘IbHOVI NaMnbl HencnpaeBHOCTU ABUraTens.

O (b) Ecnuucnone3sosaTte MUT-II, TO MOXHO cUMTaTb BbIXOAHbIE CUTHaMbI AAaTYNKOB B pearibHOM pexunve
BPEMEHW.

O (c) Mpwu ucnone3oBannym MUT-II MOXXHO OGHapPYXWUTb BCE HEUCMPABHOCTM.

(2) BbigenuTte HenpaBuUnbHOEe yTBEepXAeHMe.

O (a) Mepen nogcoeanHeHnem MUT-II k guarHocTuyeckoMy pazbeMy HeO6X0AUMO NOBEPHYThb KT
3axuraHusa B nonoxeHne OFF (BbIKI1.).

O (b) TlMpu nogcoeanHEHHOM K AMarHocTndeckomy pasbemy npubope MUT-II MOXHO BCTaBUTL UNn U3BMeYb
KapTy C MHTerparnbHOW CXeMOMN.

O (c) Bbl He JOMKHBI BCTaBNATb UK U3BMEKaTb CMEHHbIN kKapTpumpk korga MUT-11 nogcoeguHeH kK
ONarHoCTUYECKOMY pPa3beMYy.

(3) Bblnenme HenpaBUIiibHOe yTBepXAaeHue.
O (a) MMpwu nomowm MUT-II MOXHO CTepeTb ANarHOCTUYECKME KOL4bl HEUCNPABHOCTEN.
O (b) Mpwn nomowm MUT-II MOXHO BKIHOUNTL POPCYHKM.

O (c) Mpwn nomowwm MUT-II MOXHO OTperynmpoBaTh 4acToTy BpaLLEeHUs XONIOCTOro Xxo4a ABuratens.

(4) BeigenuTte HenpaBuUnbHOE yTBEepXAeHuUe.

[0 (a) B cnyvae HeucnpaBHOCTM AaTumMka pacxoda BO34yxa, SNEKTPOHHLIN GIioK ynpaBrneHus gBuratenem
Nno3BONAEeT NPOoAOIKUTL ABUXEeHNEe, OCYLLLEeCTBIAA ynpaBieHne no Curdany ot AaTt4ynka norioxxeHns
ﬂpOCCGJ’IbHOVI 3aCIOHKNK, curHany gat4ymka norioXkeHnsa KoneH4yaToro Bana v AaHHbIM,
3anporpaMmMnpoBaHHbIM B 3JTEKTPOHHOM 6noke ynpasneHua aspuratenem.

O (b) B cnyyae HeucnpaBHOCTM JaTyMKa TemnepaTypbl ABUraTeNsl, SNeKTPOHHbINA BOK ynpaBneHust
JBuratenem no3sonsdeT NpoaoiKUTb ABWXKEHME, OCYLLLECTBMAS ynpaBneHne 1 npucBous
TemnepaType oxnaxaaroLLen xuakoctm 3HaveHme 8001C.

O (C) B Clny4ae HencnpaBHOCTU AaTHUKa MOJI0OXKEeHUA KOJ1leH4YaToro Barna, 3ﬂeKTp0HHbI17I onok ynpasrneHnd
aopuratesnem no3sorideT NpoaoITKUTb ABMXEHNE, UCNOJNb3YA CUrHalbl Ha BMPbICK U 3a>XUraHne
OCHOBaHHbIE Ha 3anporpaMmMmnpoBaHHbIX OaHHbIX.

8-73 Pub. No. PTEEOO11T






NMABA9

KPATKUXA OB30P CUCTEMbI HENOCPELOCTBEHHOIO

BIMPbICKA BEH3UHA B UMITNHOPLI (G

DI) PUPMbl MULUYBUCHU

1. KpaTkun o630p

Ha pBuratensx ¢ cuctemon HenocpeAcTBEHHOro Brpbicka ©eH3nHa B uunuHgpel (GDI) 6eH3uH
BMPLICKMBAETCA HENOCPEACTBEHHO B UWNWHAPLI ABUratens, rae npoucxoauT cropaHue Tonnuea, YTO
Nno3BonseT yBennyinTb GbICTPOTY pearpoBaHWsa ABUraTens Ha ynpasnsdiollee BO3AeNCTBUE U OCYLLECTBNATb
bonee TO4HOe ynpaBneHuwe TonnuMBonogaden. Takas KOMMOHOBKa obGecnevmBaeT BbICOKO 3dpeKkTuBHOE
cropaHue ceepx OegHom TonmnMBOBO3AyLHOM cmecu. Bonee Toro, Bbicokas obbemHas 3hPEKTUBHOCTb
aBuratens, nornydaemasi ot adpdekta OxnaxaeHus Kamepbl CropaHus BO3AYXOM Ha BMycKe, M BbiCOKas
CTeneHb CxXaTus No3BONAT ABUraTento BolpabatbiBaTtb 60MbLUY0 MOLHOCTb.

2. OCHOBHbI€e 3NeMeHTbl KOHCTPYKLMU

YeTblpe OCHOBHbIX TEXHONOMMYECKNX M300peTeHnss MO3BONMAT ABUratentd € HemnocpeacTBEeHHbIM
BrpbiCkoM 6eH3uHa B uunuHapsl (GDI) doupmbl Muuybucn pabotate nyyile noboro 6eH3MHOBOro ABuraTens

npeabiayuero noKoneHu4.

TonnUEBHbLIA HACOC BLICOKOTO AABNEHUA

BepTukanbHble NpaMble BNYCKHbIE KaHanbl

OHW co3AaloT CUMbHbIA BOAYLUHBIA NOTOK "NaaroLyui
no 4acoBoW cTpenke”, KoTopbli obecnevnsaet
IKCTPAOPANHAPHYIO 3hheKTUBHOCTL ABUraTemNto ¢

nnaBHas M yHWKanbHas npsamMas cdopma yBenuuusaet
06beM NoCTynaLero B LWIMHAPLI BO34yXa, YTo

HenocpeAcTBeHHLIM BNPLICKOM 6eH31Ha B LWUNWHAPLI PacrlpenMTeanblﬁ =
(GDI) dmpmel MuuyBucn. Kpome atoro, ux yanuHeHHas, Ban NpWBOJA Hacoca

0CcoBeHHO BaXHO NMpK paboTe B peXume MakcumaneHol | |OH NocTasnsaeT TonnmBo K hopcyHKam
MOLLHOCTHK. nog HEOGXOﬂHMb!M BLICOKMM OaBneHuem.

TonnueHeIM Hacoc
BLICOKOrO JaBneHua

MoplHKn ¢ AHKLILEM
BOTHYTOW (hOpMbI

KomnakTHeIiA
TOMMMBHBIA

KomnakTHoe chaken

cehepuyeckoe
™m

neHwe

&yt

[HuLLe nopLUHEel UMEeT KOMMNaKTHoe
ctheplueckoe ymybneHiie KoTopoe
MOMOraeT (POpPMUPOBATL BOJAYLLHLIA
NOTOK "nagaroLyvii No YacoBom CTperke”,
a TaKKe CcrnocobCTBYeT KOHLEHTPaLMK
TOMMWBA BOKPYT CBEYN 3aXUraHuS.

POpCYHKU BLICOKOTO AaBNeHUuA
C BUXpPeBbIMU pacnbinuTenamu

KoHuueckuit
TOMMUBHBIA
chaken

[MNepexoaHuK

[snxerne Tonnea  PacbuMTeNb hopcyHku

OHW ABNAKOTCA KNKOHOM criocoBHOCTY ABuraTens

€ HenocpeACTBEHHBIM BrpbickoM GeHaWHa B
unnuHAaps! (GDI) dupmesl MuuyBucH MeHaTs
peMMbI PaBoThl, MOCKOMNBKY OHW BNPLICKUBAKIT
TOMNMBO HeCKONBKUMM criocobamn B 3aBUCHMOCTH
OT YCroBui ABixeHus. B kaxaom pexume paboTsl
OHW BPbICKMBAKOT TOHUHOE KONWYECTBO TOMMWBa B

CaMbliA NOAXOAALLIMA MOMEHT.

Puc. TT9-1
9-1
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KPATKUXA OB30P CUCTEMbI HENOCPEOCTBEHHOIO
BMNPbICKA BEH3WUHA B UUWNTMHOPLI (GDI) PUPMbl MULIYBUCU

3. OcobeHHOCTM ABuUratenss ¢ HenocpeacTBEHHbLIM BIPbICKOM
6eH3nHa B uunuHapbl (GDI)
(1) Hwuskun pacxop Tonnusa

Mpu BRpbICKE TOMMMBA HEMOCPEACTBEHHO B LUMUHAP MOXHO TOYHO YNpaBnsATh pacnpenerneHmem Tonnmea
B KaMepe cropaHus.

Mcnonb3ys BO3AyLIHbIA MOTOK, BblpabaTbiBaeMbli NPAMbIMU BEPTUKaNbHLIMW BMNYCKHbIMW KaHanamu u
MOPLWHAMM C AHUWEM BOTHYTOW (DOPMbl, MOXHO A0OUTLCS CO34aHUs MOCIIOMHOMo cmeceobpasoBaHus
TONNMBOBO3AYLIHOM cMecu B uunuHape. [pu 3TOM gocTuraeTtcd cTabunbHoe cropaHve cBepx 6egHon
TOMMMBOBO3AYLLIHOW CMECU B COOTHOLWEHNUM Ao 40:1.

[ns cnpaBkM TONNMMBOBO3AYLUIHOE COOTHOLLUEHWE HOPMarbHOM CUCTEMbl pacnpefeneHHOro Brpbicka
Tonnuea coctasnseT oT 12,5 go 15:1.
(a) HanpaBneHue Bo3ayxa B uMnuHape

CUnbHBIN HACXOOALMIA NOTOK, NOMydYaembli BO BpeMS TakTa Bnycka npu NOMOLLM NPsiMbIX, BEPTUKANbHbIX
BMYCKHbIX KaHanoB CO3A4aeT BO34YLUHbIA MOTOK (Najarwolimi NOTOK) B LMNUHAPE B HamnpasreHun, obpaTHOM
HanpaefeHuno NoToka B 0ObIYHOM ABUraTene.

BepTukanbHbIA

v BMYCKHOW KaHan
p—
=
’/v/Y’

- OOBbIYHBINA
[NagatoLyui BMYCKHOM
NnoToK ¢ Kkatian
obpaTHbIM
HanpaBneHnem
Puc. TT9-2 [Isuratens ¢ HENOCpeaCTBEHHbIM Puc. TT9-3 O6bIYHbIN ABUraTenNb C pacnpeaerieHHbIM
BMpbICKOM 6eH3unHa B uunmHgpsl (GDI) Bnpbickom Tonnuea (MPI)

[Hyle nopliHeih BOrHyTOW (pOpMbl OTpakaeT Magalolinii NOTOK U OAHOBPEMEHHO cobupaeT TOnMBo,
BMPbICHYTOE B NOCMeAHel NOJIOBMHE TaKTa CXKaTUsl OKONIO CBEYM 3aXKWUraHusi, YToObl OHO He paccenBanocb no
Kamepe cropaHus. BoT noyemy 9Ta [feTanb UrpaeT BaXHYld pPofib B YMNPaBIEHUM COCTOSIHUEM
TOMSIMBOBO3AYLLUHOW CMECHU B LIUNUHAPE.

Cseuva
saxuraHna  dopcyHka

MopweHsb PacnbineHHoe PacnibineHHoe PacnbineHHoe
TOMNMAMBO TOMNMMBO TOMMMBO
B Havane BnpbicKa Bo Bpems BnpbicKa Mepen BNpLICKOM

(oxoHuYaHWe BnpbICKa)

Puc. TT9-4
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KPATKUXA OB30P CUCTEMbI HENMOCPEACTBEHHOIO
BMPbICKA BEH3WUHA B UMWINTWHAOPLI (GDI) PUPMbl MULIYBUCU

(b) Mpouecc BnpbIicKa TONNUBA

Mpu cropaHun cBepx OGedHOW TOMNMBOBO3OYLUHOM CMECW, TOMMMBO BMPbLICKMBAETCA BO BpPeEMS
nocrnegHeln NorioBMHbI TakTa CxXaTusi HEMOCPeACTBEHHO Nepea BOCniaMeHEHNeM CMeCHU.

MockonbKy AaBneHne B LUMNMUHAPE BbICOKOE, TOMMMBO, pachbiieHHOe (hOPCYHKOWM BbICOKOrO AaBMeHUs C
BMXPEBbLIM pacrnbinMTeneM npespaLlaeTcs B chepnyeckyto KOMMaKTHYO B3BEChH.

PacnbineHHoe TOMMMBO MOMEHTaNbHO MCNapseTca najalwmm BuxpeBbiM noTtokoM. (bonee Toro,
HEKOTOpPOE KONMMYEeCcTBO TOMNMBaA yaapsieTcs ob noplleHb U ucnapsieTcs npyu HarpeBe OT MopLuHs.) He
pacceunBasicb B MpOCTpaHCcTBe yriybneHus B JHULLE NOPLUHS, OHO NepeMeLLaeTcs Aarblue K CBede 3aXuraHus
B BM€e NOCMNOMHON TONNMUBOBO3AYLLUHON CMECH.

I'Ile aToM obnako TOI'IJ'IVIBOBO3D,yLIJHOIZ cmMmecu C ontuMmalibHbiM Ona BOCrjlaMmeHeHUA COOTHOLUEeHUneM
pacnoflaraetcA OKOJI0 CBEeYn 3aXuraHumd, Wu, 3arteMm, OT Hero Jierko BOCMJ1aMeHAEeTCA b6enHas
TOMMBOBO34YyLWHAaA CMeCb Ha BCEM MPOCTPaHCTBE KaMepbl CrOpaHuaA.

<A
QQ
G

1. MNopuieHb 2. MNopLeHb 3. Tonnueo 4. Cseva 3axuraHus

nepemeLllaeTcsi [OCTUraeT HMXKHEN BMpbICKMBaETCS BoOCMnameHsieT

BHM3 BO BPEMS MEepPTBOWN TOYKM U HernocpeacTBEeHHO TOMNSIMBOBO3AYLLUHYO

TakTa Bnycka. HauYMHaeTcs TakT B UMNVHAP B KOHLIE CMEChb.
cXaTtuns. TakTa cxxaTtug.

Puc. TT9-5 Pexum cropaHusa ceepx 6egHoN TOMMMBOBO3AYLLIHON CMECU — BMPLICK B KOHLE X04a TakTa cxaTus
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KPATKUXA OB30P CUCTEMbI HENOCPELCTBEHHOIO
BMPbICKA BEH3WUHA B UMWINTWHAOPLI (GDI) PUPMbl MULIYBUCU

Pexnmbl BMNpbICKa TonJinBa B ABuUratesie ¢ HenocpeacrBe€HHbIM BNPbICKOM OGeH3nHa B unnmnHapbl (GD|)
pas3neneHbl Ha 4 pexunma no nHTepBasny BnpbiCKka Torinea 1 (*)OpMVIpOBaHVII'O TOMMBOBO34YLIHOINo COOTHOLUEHUA.

Pexxum paboTbl

Hwnsknin pacxog
TonnuBea

Bblcokasi MOLLIHOCTb

Pe>xxum Bnpbicka
TonnuBa

Bnpbick 6egHon
TONNMBOBO34YLUHOM
CMecU Ha TakTe
cxaTms

Bnpbick 6egHon
TOMMMBOBO3YLLHOM
CMecU Ha TakTe
Brycka**

YnpasneHne coctaBoMm

TONNMBOBO34YLLUHOM
cmecu c obpaTHom
CBSI3b10

O6oralleHune 6e3
obpaTHol cBA3n

Yron onepexeHnd
BrnpbICKa

TakT cxaTtusa

TakT Bnycka

TakT Bnycka

TakT Bnycka

TonnusososaywH | 30 —40 20-24 CrexvomeTpuyeckoe Boratas cmechb
0€ COOTHOLLEHUNE

CocTtosHne MocnoriHoe OpHopogHas cmecb | OgHopoaHas cmech OpHopopaHas
TONNMBOBO3OYLIH | cMeceobpasoBaHve CMecb

oK cmecu

Pabouyee PaboTta ¢ H13Kkowm Pa6oTa co cpegHen PaboTa ¢ Bbicokowm PaboTa ¢ BbicOKOWM
COCTOSIHME Harpyskomn Harpyskomn Harpyskomn Harpyskom
YnpaBneHne bes obpartHom cBssn | bea obpatHoi cBasn | C obpaTHOM CBA3bIO Bes obpartHon
COCTaBOM CBA3N
TONNMBOBO34YLLH

ol cmecu ¢

obpaTHon CBA3bIO

YnpaBneHue WcnonbayeTcs He ncnoneayetcs WcnonbayeTcs Ucnonbayetcs
peuunpkynsaumnen

Oor (EGR)

PerynupoBaHue Wcnonbayetcs Wcnonbayetcs Wcnonbayetcs Wcnonbayetcs
nobaBoyHoro

Bo3ayxa ans ETV

Pexum «aByx CTaguMMHOrO BripbICKa cMecu*» paboTaeT AnNs NOMyYeHUS BbICOKOIO KPYTALEro MOMEHTa
apuratens npu paboTte Ha HM3KOW YacTOTE BpaLLEHUsI KONeHYaToro Bana AsvraTens u nog BbICOKOW Harpy3KoMm.
OTOT pexvm npegoTBpallaeT AeToHaUM ABuraTens M 3acTaBnsgeT CBeYn 3axuraHus cpabatbiBaTb B
onpeaeneHHoe BpeMsi, obecnednBas TeEM CamMbIM BbICOKUIA KPYTSALLMA MOMEHT.

*1: TonnmBo GyeT BNpbICKMBATLCS 1 HA TaKTe CXaTUs U Ha TakTe Brycka.
*2: IBuratenb 4G64 He UMEET 3Toro pexuma.

1. NopLueHb
nepemMellaetcs
BHM3 BO BPEMS
TakTa BMycka.

A

2. Tonnueo
BMpbICKMBAETCS
HenocpeacTBEHHO BO
BPEMSI OMyCKaHUs

MOPLUHSI.

3. MNMopLueHb
OBUXeTCS BBEPX.

4. CBeva 3axuraHus

BocCnnameHaeT

TOMMMBOBO3AYLLHYO

CMeCb.

Puc. TT9-6 Pexum makcrmanbHOW oTAauun (MOLLHOCHOW PexuM) — BMPbLICK B X04e TakTa Briycka
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KPATKUXA OB30P CUCTEMbI HENOCPELCTBEHHOIO

BMPbICKA BEH3WUHA B UMWINTWHAOPLI (GDI) PUPMbl MULIYBUCU

(c)

AdheKT CHMXKeHNA pacxoga Tonnmea

CTeneHb CHWKEHWS pacxoaa TOMNvBa pasfinyaeTcs B COOTBETCTBME C YCIOBUAMU paboTbl, HO B CPaBHEHNM
¢ 06bI4HbIM ABUraTeNEeM pacxon TOMNMBaA ropasao Hke Npy paboTe Nog HU3KOW Harpy3Kou.

(i) Bo Bpems paboTbl Ha XONOCTOM XOAY

OCHOBHOE CHVXEHWe pacxoda TonnmBa nonyvaeTcs npu cropaHnm ceepx 6eHoNn TONMBOBO3AYLLHOW
CMeCH, NOCKOMbKY YNpaBnss BENMYMHOWN BNPbICKMBAEMOrO TOMAMBA MOXHO C NIErKOCTbIO PE3KO
U3MEHSITb KPYTALLMIA MOMEHT 1 NomnyyaTb ObICTPYIO peakumio AoBuratens Ha ynpasnsioLlee
BO3[elicTBMe.

HOSTOMy MOXHO yCTaHaBnMBaTb YaCTOTy BpalleHUA KOrieH4YaToro sarna aAsurartend Ha ypoBHe 600
00/MUH, nony4as I'IpI/IGJ'IVISVITEJ'IbHO 40% cHwxeHne pacxoaa TonsimBa B CpaBHEHUN C OObIYHbLIM
aBurartenem.

(i) Bo BpeMs OBWMXEHUSI C MOCTOSIHHOM CKOPOCTbIO

Ha obblYHOM ABUraTene, cropaHue TepsieT 3PEKTUBHOCTL NPY TONIMBOBO3AYLUHOM COOTHOLLEHNM
20:1, HO Ha aBuraTene ¢ HenocpeacTBEHHLIM BNPbICKOM 6eH3nHa B umnuHapbl (GDI), cropaHue oveHb
CcTabunbHO gaxe Korga TOMMMBOBO3AYLLIHOE COOTHOLLEHME JOCTUraeT BennynHbl 40:1. OTO CHMXeET
pacxog Tonnuea Ha 20 — 25% (Ha ckopocTsx 4o 100 km/y).

(2) MonyyeHue 60NbLIONA MOLWHOCTU (PEXMM MaKCUMaribHOM OoTAAuM)

(a)

(b)

(c)

OcHoBHas nges nony4yeHua ©ONbLLOM MOLLHOCTM — 3TO OXNaXaeHune BO34yXa Ha BMyCKe BO BpeMA BMNpbICKa
TOonNMBa BO BpeMsA TakTa BMnycCKa.

I'IpM 3TOM, 0OObeMHas Scbd)eKTI/IBHOCTb yny4dwaeTca 1 0OCTUraeTCA BblCOKadA CTeNneHb CXKaTuA, NOCKOJbKY
3d)(beKT oxnaxaeHua npeanortBpallaeT nodasrieHne aetToHaunn.

YnyyweHue o6beMHON 3achdhpeKTMBHOCTHU

Ans ynyJywenusa o6bemHon adhekTUBHOCTM BO BpeMsi paboTbl ABMraTens nof BbICOKOW Harpy3Kow,
nnaBHbIMA BMYCKHOW MOTOK, MOMyYaeMbl B BEPTMKarbHOM BNYyCKHOM KaHare, NCnomnb3yeTcsi BMEeCTe C
OXnaxaeHveMm Bo3dyxa Ha Brycke, nonyyaembiM NyTeM HENOCPEACTBEHHOIO BNpbICka TONNBA BO BPEMS
TakTa Bhycka.

HenocpeacTBeHHO BRpbICKMBasi TONNMBO B LUNMHAP, TONMBO OKa3biBaeTCs B kamepe cropaHus. [Npu aTom,
BO3[yX Ha BMyCcKe OXNaxaaeTcsl B XxoAe Tennootaayun u nnoTHOCTb BO3Ayxa yBENMYMBaeTCS.

Bbicokasa cTeneHb cXaTus

TemnepaTypa B kamepe CropaHnsi NOHWXaeTCs, 3a cHeT ucnapeHust 6eH3MHa HenocpeaCcTBEHHO B Kamepe
cropaHusi, M03TOMy AE€TOHaLMsA He BO3HUKAET M MOXHO 3afaTb BbICOKYO CTeneHb cxatus. [Mpn aTom
obecneunBaeTcd Bbicokasa cteneHb coxatmsa 12,0 (4G93), yero Henb3s 6bINO AOOMTHCS Ha OObIYHbBIX
OBuratensx ¢ pacnpegeneHHsiM Bnpbickom Tonnmea (MPI).

Bbicokoe AaBlieHue TonnuBa
M3-3a HenocpeCcTBEHHOrO Brpbicka 6eH3nHa B UMNNHAPLI, AaBneHne Tonnuea coctaenseT 5 MMa.
Tonnueo BrnpbICKMBaeTCs hOpPCyHKaMM MO cUrHamny OT 3NEKTPOHHOro 6roka ynpaBneHus gBuraTenem.

MockonbKy Npu BbICOKOM AaBrieHnn TpebyeTcs o4eHb ManeHbKoe BpeMs BNpbicka TONnnBa, HEOOX04MMO
YCKOPUTL peakumtio opcyHku. [1na aToro 6bin npyMeHeH oopMUpoBaThL CUTHANOB yrpaBreHus
dopCyHKamMM, KOTOpPLIN BblpabaTbiBAeT U NOCLIIAET TOK BbICOKOrO HanpsixeHus makcumym 100 B Ha
dOPCYHKM MO CUrHany oT 3NeKTPOHHOro GrioKa ynpaBneHus gsuratenem.
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