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BBenenue

Cotpynnuku komnanuu Nissan XOTST, YTOObI €€ KJIMEHThI B MOJHON Mepe MOYyBCTBOBAIH
npeumyuiecTsa, kotopsie npuHocuT "OnbiT ToTanpHOoro kadecrsa" (OTK). Komnanus
CTPEMUTCS JOCTUYh ITOTO, OKa3biBas ""BricokokaduecTBeHHbIe yeinyru kinenTam" (BYK), mytem
MIPOM3BOJICTBA aBTOMOOMIIEH BHICOKOTO KauecTBa Ha 0CHOBE (purnocoduu "IIpoyHOCTh, KauecTBO
u HagexHocTs" (ITKH).

@unocodus ITIKH cBoiicTBeHHa Bcel MPOIYKIIMKA KOMIIAaHUH, TIOKA HAILIUM MOPEOUTENSM Tpe-

OyroTcst "BricokokadecTBeHHbIE yciryru kinueHTtaM". Eciu cioxkuts "[IpodHOCTh, KauecTBO U

HaJeKHOCTh" U "BhICOKOKaue€CTBEHHBIE YCIYTH KIUEHTaM", TO ToyduTcst "OMNbIT TOTAIbHOTO
"

KadecTBa'.

Komnanusi HenmpephIBHO yaydIlIaeT Kad4eCTBO CBOEH MPOAYKIMH, YTOObI OAEPKHUBATH BHICO-
Kyto pernytanuto Toprosoid Mapku (IIKH + BYK = OTK). Heo0xoaumo 1oHoCcuTh HHGOpMALIHIO
00 3TOM B X0/ 00y4CHHsI, OpraHU30BAaHHOTO KOMIIAaHUEH Ha TTOCJIEIOBATEIIbHOMN H TTOCTOSTHHON
ocHoge. /[yt Nissan 3To 03Ha4aeT pa3zpaboTKy MpOorpaMMbl TEXHUYECKOTO OOyUYeHUS, TIpeTHA-
3HAYEHHOTO I TEXHWYECKOTO TIEPCOHANa, KOTOpasi O3BOJIUT UM JOCTHYh KBATH(DUKAITMOHHON
craauu F1 (MpaBWIIBHO BBITOJHUTE padOTy C MEPBOTO pasa).

NmkeHepsl-IpOoeKTUPOBIIMKN KoMIaHuu Nissan pelviin MOCTaBICHHYIO Mepel HUMH 3a1ady,
pa3paboTaB JBa HOBBIX ABUTaTeNs. Teneps Mbl CTABUM 3Ty 33/1a4y Hepe/1 HAINM TEXHUYECKUM
nepconanoM. JlaHHas 3afava OJDKHA pemiatbes B Ba dTama. [lepBriit — B xome oOyueHwus,
BTOPOM — B XOJIE COPEBHOBATENBbHOM nporpamMmsbl it MexaHukoB (NISTEC).

[Iporpamma copeBnoBanuii NISTEC naet TexundyeckoMy nepcoHainy BO3MOXKHOCTb IPOJEMOH-
CTPUPOBATh IOJYYEHHBIE OINBIT U 3HAHUS HAa MECTHOM, HAallMOHAJIBHOM, €BPOIIEHCKOM M
BCEMHUPHOM YPOBHE U IOJIYYHUTh 3aCIYKEHHOE IPU3HAHHE CBOETO YIOPHOI'O TPYHa, & TAKKE
CaMHUM TIOJYYHUTh YIOBOJIBCTBHE OT ATOH PaOOTHI.

Kakum sxe 00pa3oM 3To 3aTparuBaet Kypc 0OydeHHs, OTHOCSIITUICS K AU3EITHHBIM JBUTATEIISIM
C HETOCPEJICTBEHHBIM BOPHICKOM TOIUIMBA Mojiened ZD30 u YD22?

OTH J1Ba IBUTATEIIS OTPAKAFOT HOBBIM 3TAIl B Pa3BUTUN TEXHUKHU, KOTOPHIHA TPEOYeT JTOIMOJIHU-
TETbHBIX 3HAHWN M OnbITa. CErOMHAIIHIN TEXHUYECKUN COTPYIHUK JODKEH OBITh CITOCOOEH
MPAaBWILHO OOCITY>KWBaTh M PEMOHTHUPOBATh HOBBIC JIBUTATENH, YTO HEOOXOAMMO JIJIsi COXpa-
HEHHS U yBEITMUCHUSI YUCIIa KITMEHTOB, JIOBOJIBHBIX MPOMyKIMeH KoManuu. J[is aToro Tpedyercs
YIOBIIETBOPATh UX OKUIAHUS 0 HAJJICKAIIEMY BBIIOTHEHUIO padoT ¢ mepBoro pasa (KBamdu-
KarmoHHast craaust F1).

VYueOubsie mocoouss NDiD npegHazHaueHbI I MOMOIIY TEXHUYCCKUM COTPYIHUKAM, H3Y-
YaIOIUM HOBBIC OCOOCHHOCTH JHM3EJIBHOTO JIBUTATES C HEMOCPEIACTBECHHBIM BIIPHICKOM
torumBa kommaauu Nissan — NDiD (Nissan Direct Injection Diesel). Oau Hu koM 006pazom He
3aMEHSIFOT PyKOBOICTBO MO TEXHUYECKOW IKCILTyaTallil U OOCITY)KHBAHUIO, KOTOPHIM BCET/Ia
CIIE/TyeT MOJIb30BAThCS IS MOJTyUSHHS CaMOM TOYHOHN HMH(OpMaIuy.

Bce mpaBa 3amumieHsl. 3anpenaercsi mepenevyarsBaTh, BOCIPOU3BOIUTH C TIOMOIIBIO ayIno
WA BUJICO TEXHUKH, IEPEBOANTD, 3aMCHIBATh WM TIEpeaBarh B JIF0OOW Apyroi ¢hopme Hin
JFOOBIM JJPYTUM CIIOCOOOM BECh JOKYMEHT MJIH €0 KaKylo-Tu00 yacTh 6e3 MpeaBapUuTeIbHOTO
MOJIyY€HHsI TUCBbMEHHOTO Pa3pelIeHUs] OT aBTOPOB. JTO OTHOCUTCA K KCEPOKONHMPOBAHMUIO,
nepejaue B 3JIEKTPOHHBIX CPEACTBAX MAcCOBOM MH(OpPMALMK WM B JIF00O0M Apyroi gopme
BCEro Marepuaja Ui ero 4acTu.
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1. UcTopus Bompoca

[Touemy kommanust Nissan ycTaHaBIMBAET AU3EIIbHBIE IBUTATEIH HA JIETKOBBIE aBTOMOOMIIN?

Kak M3BECTHO, AM3EIbHBIN ABUrATENb UMEET OOJIbIIHI KIIJI, yemM OG€H3WMHOBBIN, YTO
obecrieunBaeT MEHBIIMK pacxoj TOIUMBA. JI0 HETaBHUX BPEMEH HEIOCTATKaMH JU3EIbHBIX
JBUTATENIel OBUIM MEHBINAs yIeldbHass MOIIHOCTH, TIOBHIIIEHHBIE YPOBHU IIIyMa W BHIOPOCOB
MPOAYKTOB Cropanus. B pe3ynbrare mocieqHux yCOBEPUIEHCTBOBAHUM YAAIOCHh 3HAYUTEIIBHO
VIAYYIIUTh AKyCTUYECKUE U IKOJIOTUUECKUE MTOKA3ATENM TU3EIbHBIX IBUTATEIICH.

HI/ISCHBHBIG ABUTATCIIN MOKHO Pa3ACIUTL HA ABC  JlusenbHblii ABHraTens

KaTCropuu: C HETOCPEICTBEHHBIM
BHprCKOM TornuBHBIE CTpyn

DopcyHKa ¢ MHOTOCTPYHHBIM PacTIBUTHTEIEM

1) nBurarenb ¢ HEMOCPEACTBEHHBIM BIPHLICKOM
torutuBa (Di), KOTOpbI Takke Ha3bIBAIOT JBHUTa-
TEJIEM C Hepa3/IeJIeHHOW KaMepol CrOpaHus;

BUXPCBOE IBIIKCHHE 3apsa

2) ABUTATENh C PA3/IEICHHON KaMepou CropaHus

(IDi), B KOTOpOM YacTh KaMepbl CTOPAHUS PacIo- ) Kaviepa croparsn
JIO)KCHA B TOJIOBKE IMJIMHAPOB (TIPEABAPUTEIIb- Huserb i ABHTaTeIS

C pa3JeneHHON KaMepoit
Hasl), a Ipyras 4acTh — B MOPIIHE (OCHOBHAS).  cropanus

®DopcyHKa ¢ 0THOCTPYHHBIM PACTIBUTUTETIEM

IIpenBaputenshas

10 HeJaBHUX MOp HA JICTKOBBIX AaBTOMOOHIISIX IIPH-  xavepa cropars
MEHSUIMNCh B OCHOBHOM JIM3€JIBHBIC JIBUTATEIIN C  ®rowsee ummipos
pa3IeneHHON KaMEPOU CTOPaHHUsl, IOCKOIbKY OHU
UMEIOT MEHbIINH YPOBEHb LITyMa U BUOpaLuii, a S
TAK)K€ MEHBLIYIO0 TOKCHYHOCTb OTPA0OTaBILUX I'a- ——
30B II0 CPaBHEHUIO C IU3EIbHBIMU JIBUTaTEIsIMU N

C HCIMOCPCACTBCHHBIM BIIPBICKOM TOILJIMBA.

‘ToruuBHas CTpyst
Buxpesoe
JIBWKCHHE
3apsa

OcHoBHas Kamepa
CrOpaHHsi, Pacroo-
JKEHHasl B [IOPIIHE
Kanan

DID-NF-tb-3-a.tif

CoBpeMeHHbIE TU3eNbHbIE BUTATENN C HEMOCPEACTBEHHBIM BIPHICKOM TOILIMBA UMEIOT TO-
pa3o Jy4IIyIo TOIUTMBHYIO SKOHOMHYHOCTh, YeM JAU3EIIbHbIC JBUTATENIH C pa3/IeIeHHON KaMe-
poii cropaHus.

TornuBHAs 5KOHOMUYHOCTD JU3EIBHOTO IBUTATENIS C HEMOCPEICTBEHHBIM BIIPHICKOM IPUMEPHO
Ha 32% BbIIIE, 4eM y OCH3MHOBOTO JIBUTATENs, U TpUMepHO Ha 20% BHIIIE, YeM Y JU3EITHHOTO
JIBUraTeNs ¢ pa3IeJICHHONM KaMepOU CropaHusl.

Paznuune B 3deKTUBHOCTH ABYX THUIIOB IW3EIHHBIX JIBUTATEICH CBA3aHO C 0OJiee BHICOKHUM
tepmuueckuM KII/] qusenpHOro ABHrarens ¢ HEMOCPEACTBEHHBIM BIIPHICKOM TOIUIMBA. B nu-
3eJIbHOM JIBUTaTelie C pa3AesieHHONW KaMepoi cropaHusi 0OJIbIlle SHEPTHH TEPSETCS B BUJIE TEIl-
JIOTHI, TIEpEJIaBaeMON B CTEHKH KaMephl CTOpaHUsi, KOTOpas UMEET OOJBIIYIO TUIOMIAb (IIJI0-
Ia/ib CTEHOK MWJIMHIIPA, TUTFOC TUTOMAAh CTEHOK TPEIBAPUTEIHHON KaMephl CTOPaHMsI, Paciio-
JIO)KEHHOH B TOJIOBKE LIMJIUHAPOB).

Kommanust Nissan, Takke Kak ¥ OOJBITMHCTBO BEAYIIMX aBTOMOOMJICCTPOUTEILHBIX KOMIIa-
HUW MHpa, CTPEMUTCS CO3/1aTh TU3ENIbHBIN TBUTATEIb, COBMEUIAIONIMN B c€0e JTyUIlINe YePThI
000MX THUIIOB ABUTATEIIEH.

Hwuxe B mpuopuTeTHOM MOPSAIKE MEPEUUCICHBI TPEOOBAHNUS, NPEAbIBIIIEMbIE K IU3EITbHOMY
JIBUTATEIIO TSI IETKOBOTO aBTOMOOWIIS:

1) BBICOKas TOTUTMBHAS YKOHOMUYHOCTB;
2) HHU3Kask TOKCHYHOCTH OTPAOOTABIINX Ta30B;

3) HU3KUI YPOBEHB IIIyMa U BUOpAIHii.
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O6a HOBBIX NHM3EJNbHBIX IBUTaTeNs KoMmaHuu Nissan paboOTalOT MO NPUHIUIY HEMO-
CPEICTBEHHOI'0 BIIPBICKA TOIUIMBA W YIAOBJIETBOPSIOT BCEM HAa3BAHHBIM BBIIIE TPEOOBAHUSM.
Huskuit ypoBeHb TOKCHYHOCTH, IIyMa M BUOpaluil Hapsay ¢ BBICOKOM TOIIMBHOM KO-
HOMHUYHOCTBIO 00€CIIeUnBaeTCs 3a CUeT MpUMeHeHnus pabodero nporecca "M-Fire", koTopsrit
BKJIIOUAET B ce0s BHICOKYIO CTETIEHb PeLUpPKYIAK oTpadboTasmux razos (EGR), anexrponnoe
YIpPaBJICHUE JBUTATENIEM, a TAK)KE UCIOIb30BaHUE TOIJIMBHOTO HACOCA BHICOKOTO JIABJICHUS U
(OpPCYHOK C IBYXCTaJMUHBIM MPOLIECCOM BIPHICKMBAHUS TOTLJIMBA.

"M-Fire" — 310 HOBBIN BUJ pabouero mporecca,
HPUMEHSAEMBIN B U3€IbHBIX IBUraTeNIIX KOMIIAHUU
Nissan.

Ero ornnune ot paboyero mpouecca 0OBIYHOIO
AU3EIBbHOrO0 JABUIATENS C HEMOCPEICTBEHHBIM
BIIPBICKOM TOIIMBA 3aKJIIOYAETCAd B TOM, UTO
CrOpaHHe HAYMHAETCS MOCIIE TOro, KaK BCE TOILIMBO
1 BO3/1yX OyyT XOpOLIO IIEpEMEIIAHBI APYT C APYTrOM
IpU CPaBHUTEIBHO HU3KOW TEMIIEpaType BO30yXa B
HUINHApPE. DTOT pabouuil mpouecc Ha3bIBaeTCs
"Cropanue ¢ npeiIBapUTEIbHBIM IEPEMEIINBAHNAEM ", DID-NF-tb-4-a_tif
U OH nojapoOHO onuceiBaercs B riase "Hoswie

4yepThl" TaHHOTO JOKYMEHTA.

Bonsrmas crenens EGR

OnTuMasbHBII
MOMEHT OTICPEKCHUSI
BIPBICKUBAHHUS TOIUTABA

Bonbmas ckopocth
BUXPEBOTO JBIKCHHUS
3apsiga

Bce auzenpHble nBUTaTENN pabOTAIOT MIPU OYSHD OOJIBIINX AABICHUAX CTOPAHUS, YTO CO3AET
BBICOKHE YPOBHM MEXaHMYECKHX Harpy3ok Ha jaeranu. [loaTromy oOBIYHO ypOBEHb IIymMa U
BUOpalnii TU3ENbHBIX IBUTATENICH 3HAYUTENHHO BhIIIE, YeM y OCH3WHOBBIX JIBUTATEIICH.

Koncrpykrops! komranuu Nissan permiig BCe TOCTABICHHBIE BBIIIE 33/1a41 [P CO3JAHUN IBYX
HOBBIX THIIOB JTU3EIbHBIX aurateneii (cepuii ZD m YD), u Tenmeps KoMIaHusi pacroiaraet
CEMEICTBOM MaJIOIIYMHBIX, SKOHOMUYHBIX M MOILIHBIX JAU3EJbHBIX JBUrAaTelIed. ITO yAanoch
JOCTUTHYTh 3a CUET NMPUMEHEHUs1 OOJIBILIOTO YMCJia HOBBIX PEUICHUM, HAaWJACHHBIX CIelua-
JMCTaMU KOMIIAaHWH, 00ECTIEYMBAONINX CHIDKEHHUE IITyMa U BUOparmii quratens. B Tex cnyyasix,
KOIJIa 3TY HOBBIE PEIICHUs He MOSCHAI0TCA B IaBax "Hoseie uepTs!” nin "Cucremsl ynpaBiieHUs
IBUTaTENeM", OHM paccMaTpuBaroTcs B maBe "CHWKEHHE ITyMa W BHOpamuu" JaHHOTO JI0-
KyMEHTA.

"B -2
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2. HoBble 4epThI
Ipeaynpexaenue

JlaHHBIN pa3jen mpeaHa3HaueH JUTsl TIOMOIIM TEXHUYECKH paOOTHHKaM, U3y4arolliM HOBEIC
YepThI JU3ETHLHOTO JIBUTATENS C HEMOCPECTBEHHBIM BITpbickoM TorutiBa Nissan — NDiD (Nissan
Direct Injection Diesel). On Hu xoum 00pa3zom He 3aMeHsieT PyKoBOICTBO MO TEXHUYECKOM
AKCIUTyaTaluy U 00CTyKUBaHUIO, KOTOPBIM BCET/Ia CIeyeT MOIb30BaThCs IS TOMYYESHUS CaMOi
TOYHOU WH(pOPMAITIH.

Copepxanue
1. BBenenue HY-2
1.1. OOuiee onucanue HY-2
1.2. OcobenHocTH HY-2
2. MeToapl CHUKEHUS TOKCUYHOCTH HY-3
3. CpaBHEHHE IU3EJIbHBIX JIBUTATENIEN C HEMTOCPEICTBEHHBIM BIIPHICKOM TOILJIMBA
Y pa3/IeJICHHON KaMepOl CrOpaHus HY-3
4. Tlpouecc cropanus "M-Fire" (MomgynmupoBaHHOE CTOpaHUE) HY-4
4.1. OnTuManbHBIN yroi ONepeKeHUs BOPbICKUBAHUS TOILUIMBA HY-4
4.2. bonpmas crenenb EGR HY-5
4.3. bosplas CKOPOCTh BUXPEBOIO JBUKEHUS BO3AYILIHOIO 3aps/ia HY-5
4.4. O¢dhexTUBHOCTh KaXKA0H OTIIMYUTENBHOM 4epThl paboyero
npouecca "M-Fire" HY-6
5. OCHOBHBIE TEXHOJIOTUH, PUMEHIIEMbIE B AU3EIbHBIX ABuTaTesssx NDiD HY-7
6. Cuctembl, yCTaHaBJIMBAaEMbIE Ha IM3ETIbHBIX JIBUTATENSX C pa3fesieHHONW KaMepoil
cropanus (ID1) n HOBBIX Au3enbHbIX ABUraTesnsax NDiD HY-8
7. TexHnueckue XapakTEPUCTUKH JBUTATEISA HY-9
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1. BBeaenue

1.1. O0mee onucanue

Kommanus Nissan B 2000 1. mpeacTaBuiia Ha PHIHOK HOBBIM JU3EJBHBIN JABHUTATEIb C
HENOCpeACTBeHHBIM BIIpbIckoM TorumBa (NDiD) HoBblii musensHbIN nBurareins NDiD ocHo-
BaH Ha KCIOJb30BAaHUU HOBOTO pabouero mpoiecca. ITOT JBUTATEIh UMEET BBICOKYIO
TOIUIMBHYIO SKOHOMUYHOCTh, KaK JU3EIbHBIN JIBUTaTEIb C HEMOCPEICTBEHHBIM BIIPHICKOM
TOIJIMBA, U OJTHOBPEMEHHO — BBICOKYIO Y/ACJIIbHYI) MOIIHOCTh, HU3KUI YPOBEHb TOKCUYHBIX
BBEIOPOCOB, TITyMa ¥ BHOpAIHid, KaKk JU3EIbHBIN IBUTATEIh C Pa3eIEHHOW KaMepOl CropaHusl.
Huzenbubiit neuratens NDiD npenHa3HaueH A YCTaHOBKM Ha KOMMEpPYECKHE aBTOTpPAHC-
MOPTHBIE CPEACTBA, HAIPUMEP, HA JIETKHE U CPEIHUE TPY30BHUKHU, II€ OH JOJLKEH 3aMEHUTH
JTU3EJIbHBIC ABUTATENIN MAJION U CpeTHEN MOIIIHOCTH C HEMOCPEICTBEHHBIM BIPHICKOM TOILIMBA,
MOCKOJIBKY TIOCIICIHIE UMEIOT OOJIBIITNE MacCy U YPOBEHb IITyMa.

1.2. OcobennocTn

B npuBoaumoii Huxke TabiauIe mepeyrcIsIIOTCs HOBbIC YePThI TU3eNIbHbIX nBurateneid NDiD u
YKa3bIBa€TCsI X BIIMSIHHUE HA TTOKA3aTEIH PAOOTHI.

HoBas uepra Bausinue

HenocpencTBeHHbIN BIPBICK TOILIMBA 3HAYUTENbHOE YIyUILIEHUE TOIJIUBHOM
HSKOHOMHUYHOCTHU

Hogrlii pabouwmii poriece tuna "M-Fire" Camxkenue BbiopocoB NOX, CaKy M ypOBHS IITyMa

TorMBHBIN HACOC BBICOKOTO JTABJICHUS [ToBbITIeHNE MOIITHOCTH IBUTATEIIS, CHU)KEHUE

C DJIEKTPOHHBIM YIIPABIEHUEM BbIOpocoB NOX 1 caxu

DopcyHKa c MHOTOCTpYHHBIM pacnbuiitenieM | [loBblllieHne MOITHOCTH IBUTATEN S, CHU)KEHHE
(2-x craguifHOE BOPHICKMBAHHUE TOTIJIMBA) BBIOpOCcOB NOX U caxku

YcraHOBKa IBYX paclpeeUTebHBIX BAIOB |  YIydIlleHHE TOTIMBHON SKOHOMHYHOCTH,
B TosioBKe Osoka nmuuHapoB (DOHC) MOBBIIIIEHUE CTAOMIIBHOCTH CTOPAHUS
¢ 4 xanaHamMu Ha IWIAHAD

Perynupyemasi CKOpocTh BUXPEBOTO [oBbIIeHre cTaOMIIBHOCTH CrOPAHUS

JIBMOKEHUS 3apsijia (Burarens ZD) Y CHH)KEHHE BEIOPOCOB CaXKU

Kamepa cropanus ¢ TBOMHBIM BUXpEM [ToBpIIIeHNE MOIITHOCTH ABUTATEIIS, YITydIIICHHE
TOTJTMBHON SKOHOMHYHOCTH

Typ6okoMIpeccop ¢ peryiupyeMbiM Viyunienue pasroHa aBTOMOOWIIS, TOBBIIIIEHUE

JIONATOYHBIM HANPABJISIFOLMM anlapaToM MOIIIHOCTH 1 TOTTMBHON 3KOHOMUYHOCTH

(JIHA) Typ6uns! (nBuratens ZD)

DnexTpoHHoe ynpasienue knananom EGR CHmkenne BeIOpocoB NOX

OKUCTUTENHHBIN KaTATUTHYECKUI Camxenne BeiopocoB HC, CO u caxn

HEUTpannu3aTop

CMEHHBIH 3JIEMEHT MACIISTHOTO (HUIIBTpa CHkeHne 00beMa YKOJIIOTHYECKU BPEIHBIX OTXOIOB

OO0neryeHHpli MOPIIEHb CO CMEIIEHHBIM CHuKeHre ypoBHsI BUOpaIHii JBUraTeNs

MOPIIHEBHIM MAJIbIIEM

[TpomesxyTouHast TpeXCIOWHas LECTEPHS CHwkeHHe ypoBHS BUOpaLUii JBUTATEINs

C KOMIIEHCaleH 3a30pa MEeX 1y 3yObsiMH

(mBurarens ZD)

ANIOMUHUEBBIN MACIIHBINA IOJIOH CHKeHue ypoBHsI BUOpaIHiA IBUTATEIIs

C BCTPOEHHOU KOCHIHKOM

3BYKOM30JIMPYIOLIAst BEPXHsIsl KPbILLIKA CHkeHue ypoBHsI BUOpaLyii IBUraTesis

JIBUTaTEIs!

banancupnsie Basbl (Burarens ZD) CHDKeHue ypoBHsI BUOpaIHid IBUTATEIIs

MaxoBHK ¢ BHYTPEHHUM JieMII(hepoM Kpy- CHKeHue ypoBHS BUOpalyii JBUraTesns

THJIBbHBIX KoaeOauuii (asurarens ZD)

HY -2
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2. MeToabl CHIKEHUA TOKCHYHOCTH
B npuBonmMoii HIbke TaONIuMIle MOKa3aHO, KaK HOBAsl TEXHOJIOTHS YIOBJIETBOPSET TPeOOBaHUS
K CHIDKEHUIO TOKCHYHOCTH OTPa0OTaBIIUX Ta30B.

IloBBImIeHHE TOILL.

HenocpencreenHslii BIpbICK
SKOHOMHUYHOCTH

Hogsrit pabouwnii
mponecc (M-Fire)

THB/] ¢ 251eKTpOHHBIM yIpaBICHUEM

CHWKEHIE TOKCUIHOCTH OnextponHoe ynpasienue EGR

(CO,, NOx, caxa)

Perynmupyemast CKOpOCTb BUXPEBOTO
JBIKEHUS 3apsiaa

Bricokoe naBieHue
BIIPBICKUBaHUS
TOILINBA

THB/] ¢ 251eKTpOHHBIM yIpaBICHUEM

L dopcyHKa c MHOTOCTPYHHBIM PacHbUIUTENIEM

CHIKEHHE TOKCHY-

Karanutuaeckuii HeHTpaIm3aTo
Hoctu OI' P P

DID-NF-tb-2-a.tif
3. CpaBHeHMe qU3e/bHBIX JABHraTeseil ¢ HelmoCpeACTBEeHHbIM BIPBHICKOM TOILIMBA
U pa3eJIeHHOH KaMepol CropaHus

THUXOXOIHBIE U CPETHECKOPOCTHBIE TU3EIIbHBIC BUTaTEIIN
OO0JIBIIION MOIITHOCTU C HEMOCPEACTBEHHBIM BIIPBHICKOM
TOILIMBA TPAJULHOHHO HMCIIOJIB30BAIUCh HA KOMMEpPYEC-
KUX aBTOTPAHCIOPTHBIX CPEJCTBAX, CyJax U Ay paboThl B
CTALlMOHAPHBIX yCIOBUAX. JIM3€IbHBIM IBUTATEIb C

I[u3en1>1-u>u71 JABUI'aTCJIb € HEMIOCPEACTBEHHBIM BIIPBICKOM

®DopcyHKa ¢ MHOTOCTPYHHBIM
pacubUIATENEM

TormBHBIE CTPYH

HENOCPEJCTBEHHBIM BIIPHICKOM TOIUIMBA padOTaeT Mpu
OTHOCHUTEJIBHO BBICOKMX MAaKCHUMAJIbHBIX JABJICHUAX U
TEMIIepaTypax CrOPaHus, U II0ITOMY UMEET BBICOKHUI Tep-
mudeckud KII/] u Huzkuii pacxox torumsa. Ilockonbky
Kamepa CropaHusi MMEET OTHOCUTENIBHO MAIyl0 ILIOLIAb
ITOBEPXHOCTH, MTOTEPU TEIUIOTHI CBEACHBI K MUHUMYMY.
IIpouecc cropanus B IU3EIILHOM JBHUIATelle ¢ HEMOCPE.-
CTBEHHBIM BIIPBICKOM TOIUIMBA IIPOMCXOIUT B KAMEPE Cro-
paHus, pacIoJIOKEHHON B BEPXHEH YacCTH IOPILHS, YTO
II03BOJISIET MOJIYYUTh BBICOKUN KPYTAIIUNA MOMEHT Ha
HU3KUX 4acToTax BpamieHus. OHAKO IW3ENbHBIN JIBUTa-
TENb ¢ HEMOCPEACTBEHHBIM BIIPBICKOM TOILUIMBA XapaKTe-
pHU3yeTcsl BBICOKMM YPOBHEM IIIyMa, IOCKOJIBKY CTOpaHHe
IIPOUCXOJIUT 3@ OYEHb KOPOTKUM nepuoa. OH Takke Xapakx-

Buxpepoe nBu-
JKEHHUE 3apssa

=

Kamepa cropanust (KC)

JuzensHblil nuratens ¢ pasnaenenHoi KC

DopcyHKa ¢ OHOCTPYHHBIM
pacubLIHTENEM

IIpenBapurenbHas
KC B romoeke
LUIHHAPOB

TormBHas CTpyst

BuxpeBoe ABIXKEHHE 3apsiaa
OcHoBHas

KC B nopuiae
Kanan

IoTtox ropsimeit ‘b
cmecu l\

DID-NF-tb-3-a.tif

TCPU3YCTCSA OTHOCUTCIILHO TUIOXHUM Ka49€CTBOM IICPCMCIIN-

BaHMS TOTUIMBA C BO3MYXOM, YTO TPUBOUT K MEHEe IUIABHOKM paboTe, YeM y JU3EIBHOTO JIBUTATENS C
pa3aeNeHHO KaMepoi CTOpaHMs, a TakKe K 00pa3oBaHMIO OOJIbIIEro 00beMa BBHIOPOCOB CaXKH.
Pa3H€JI€HHBIe KaMCpPbI CTOpaHusA NPHUMCHAKOTCA B OCHOBHOM Ha MaJIOMOIIHBIX 6BICTpOXOI[HLIX
AU3CIIbHBIX ABUTATCIIAX, YCTAHABIMBACMbIX HaA JICTKOBBIX aBTOMO6I/IJISIX, a TaKIKC JICTKUX I'PY30BUKAX U
MHKpOaBToOycax. OCHOBHBIM OTJIMYMEM 3TOTO THITA PAOOYETO Mpoliecca SBIISIETCS] HATMINE MPEIKaMephI
WITH BUXPEBOM KaMepbl CTOPAHWS B TOJIOBKE IIMJIMHIPOB, KOTOPAsi COCAMHSETCS C KAMEPOH CropaHusl B
TIOPIIHE OTHOCHTEIBHO y3KUM KaHasioM. DOpCyHKa BIIPHICKMBAET TOILIMBO B KaMepy VIS TIpEBapH-
TEITBHOTO CTOPAHMUSI, PACIIONIOKEHHYIO B TOJIOBKE IWJIMHJIPOB, TO €CTh, TOIUTUBO HE BBITPLICKUBACTCS
HCTIOCPCACTBCHHO B LIWJIMHIAP.

Kamepa juist mpeiBapuTEIIbHOTO CTOPAHUS UMEET CIICIMATTLHYTO (hOpMY, 00ECTICUHBAFOIITY0 00pa30BaHIe
MOIIIHOTO BUXPEBOTO JIBMKCHHUSI BO3IYIIHOTO 3apsifa. Paboumii mpoiiecc ¢ MCIOIb30BaHUEM pa3-
JIeJICHHOM KaMepbl CrOpaHus OTIIMYACTCS OYeHb BBHICOKMM KaueCTBOM TIEPEMEIIUBAHUS TOILIMBA C
BO3IYXOM, YTO 00ECIeUMBAET OTHOCHTEIFHO TUIABHYIO M THUXYIO paboty mpuraresst. OIHAKO 3T
HBII JABUTaTelb C Pa3/IeJICHHON KaMepoW CrOpaHMs yCTYIIAeT JBUTATENI0 C HEIOCPEICTBEHHBIM
BIIPBICKOM C TOYKH 3PCHHUA TOINIMBHOU KOHOMHYHOCTHU U y,Z[eJ’IBHOf/’I MOIIHOCTH, IMOCKOJIBKY 3Ha-
YUTCJIIBHOC KOJIMYCCTBO TCIUIOTHI TCPACTCA B CTCHKU YCPC3 YBCIIMYCHHYIO IMOBCPXHOCTH KaMEPhI CTO-
paHusi, PacIioIOKEHHOM B TOJIOBKE IIMIIMHIPOB, a YaCTh SHEPTHH, MOTYYSHHOW OT CrOpPaHHs TOILIMBA,
TEPSETCS HA JIPOCCEIMPOBAHUE B Y3KOM COCIMHHUTEIILHOM KaHaJe.
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Hosb1it qu3ensHblit qsurarens NDiD coderaer B cebe npenmyniecTBa 000MX TUIIOB JBUraTeiel, a
VMEHHO: BBICOKYIO TOIUIMBHYIO S KOHOMUYHOCTb, BBICOKYIO YAEIbHY MOLIHOCTh, HU3KHI1 YPOBEHb
1ryma (TakoH ke, Kak B JU3€JIbHBIX IBUTATENSIX C pa3/IelIeHHOM KaMepoil CropaHus), HU3KUI YPOBEHb
WIN TIPAKTUYECKU MOJHOE OTCYTCTBUE BHIOPOCOB caku U NOX.

B npencraBienHoON HIKe TabIUIIEe TPUBOIUTCS CPABHEHHE TPEX THIIOB JNU3EIbHBIX JIBUTATEINICH: C
HEeNoCpeICTBEHHBIM BIpbIckoM ToruuBa (Di), ¢ pazaenenHoi kamepoii cropanus (IDi) u HoBoro
nsurareist NDiD.

[apameTtp JBurarens Di Jeurarens ID1 | JIsurarens NDiD

TomnuBHAs SKOHOMUYHOCTH JI X JI

MOUTHOCTB/KPY TALII MOMEHT

Iym

< =
==
===

Briopocer NOx
IIpumeuanue: JI - myume; X - xyxe.

4. llpouecc cropanust '"M-Fire'" (MoxyMpoBaHHOe cropaHue)

Bosbrras

Pabouwnii nmponecc "M-Fire" — 310 HOBBII crioco0 opranu-
crenenb EGR

3allii cMeceoOpa30BaHMs U CTOPAHUs, UCTIONH3yEeMbI B
nu3enbHOM aBurarerne NDiD.

Ero ornmuuue ot pabodero mporiecca AU3eIbHOTO TBUTATEIS
C HEMOCPECTBEHHBIM BIPHICKOM TOILJIMBA 3aKJIFOUAETCS B
TOM, YTO CrOpaHHE€ HAUMHAETCS MOCJE TOTO, KaK BCE
TOILTUBO M BO3IYX OYAyT XOPOIIO MEepeMelIaHbl JPYT C
JPYroM, a TaKXe MPU CPaBHUTEILHO HU3KOHM TeMIiepaTrype
BO3/yxa. DTOT pabouuii mporecc Ha3piBaeTcs "Cropanue
C IPEeABAPHUTENBHBIM IIepeMeInBanuemM"” *.

* CM. mpuMedaHue Ha CIEQYIOIIeH CTpaHuIle.

Bornee Hu3Kas TeMIiepaTypa CropaHus O3BOJISIET IBUTATENI0 YMEHBITUTH BEIOpock NOX, a xoporiee
MepeMeIIMBaHNEe TOIUIMBA C BO3AYXOM IEpe]l Ha4aJIoM CrOpaHUsl CHUXKAET BHIOPOCHI CaXH.
PaGounii mponecc "M-Fire" taxxke obecrniedynBacT CHUKEHUE YPOBHS IIIyMa, MTOCKOJIBKY CKOPOCTh
CropaHusi MEHbIIIE, YEM B JIU3EILHOM JIBUTATENIEe C HEMOCPEACTBEHHBIM BIPHICKOM TOIUIHBA.
[Tpouiecc "M-Fire" umeer Tpu XxapakTepHble OCOOCHHOCTH:

a) ONTUMAJIbHBI MOMEHT BIIPHICKUBAHUS TOIUIMBA,

0) BeIcOKyIO cTereHb EGR;

B) BBICOKYIO CKOPOCTh BUXPEBOTO JABMKEHUS BO3IYIIHOTO 3apsija.

OnTuManbHbIH
MOMEHT OIIEePEKECHUS
BIPBICKUBAHUS
TOIUINBA

Bonbiias ckopocThb
BUXPEBOTO JBHKECHUS
3apaga

DID-NF-tb-4-a.tif

4.1. OnTHMAJIbHBIH YroJ onepeKeHusl BIIPbICKUBAHUA TOILJIMBA

B 0OBIUHBIX TU3ENBHBIX JIBUTATENSAX TOIIMBO BIPBICKH-
Baercs 10 BMT (Bepxneit MepTBOii Touku). B nBurarene
NDiD rtomnuso BnpsickuBaercs nocie BMT (no3xe, uem
B OOBIYHOM JIHU3EJILHOM JBuTaresne). B cBs3u ¢ mo3mHuM . OGhrmoe cropane
MOMEHTOM Hadyaja BIPBICKMBAaHMS TOILUIMBA CITOPAHHE g
HAUMHAETCs, KOIZa JaBICHUE BO3AyXa B LMIMHIPE YkKE
CHU)KAETCSI, TIOCKOJIBKY IPOUCXOAUT TAKT PACIIUPEHMS.
OTO NPUBOAUT K MOIYYEHHUIO MEHBIIETO JaBJICHUS B LU-
JIMHJIpE B HayaJie Cropanusi. B cBsi3u ¢ MO3HUM MOMEHTOM
Hayajla BIPBICKUBAHUs HE IMPOUCXOIUT MTHOBEHHOIO
cropanus Torumsa. IloaTtoMy ocraercs nocTaTo4HO Bpe-
MEHU I UCIIApEHHs TOIUIMBA B KaMEpe CropaHus, 4To
o0ecrieunBaeT MPAaKTUUECKU HeaIbHOE MePEeMEIINBAHNE Cpapeime AaprieHi npi cropanti
TOTUIMBA C BO3JyXOM, HeobOxomumoe miist 3(h(HEeKTHBHOTO
CropaHus (cropaHue ¢ mpeaBapUTeIbHbBIM CMEIIMBAHUEM ).

HY -4
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JlaBnenue B UHJIMHIPE

BMT
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* Ilpumeyanue

Cropanue ¢ npeaBapuTeIbHBIM CMEIIMBAHUEM TPEACTABIAECT COOOM TakoW BUA paboyero mpo-
1ecca, Npyu KOTOpOM CropaHue MPOU3BOJUTCS MOCIIE TOT0, KaK BCE TOILIMBO OYy/AET XOPOLIO Iepeme-
11aHo ¢ Bo3ayxoM. [Toxoxwuii criocod npuMeHsieTcs: B OEH3MHOBBIX JABUTATEIISAX, B KOTOPBIX TOITUBO
CMEILIMBAETCS C BO3YXOM BO BITyCKHOM KOJIJIEKTODE.

Ecnu npumensaTs pabouunii mpouece ¢ NpeaBapUTeIbHbIM CMEIIMBAHUEM B JU3EIbHOM JBUIATENIE
NDIiD, 3to npuBeneT kK Bo3pacTanuio BbIOpocoB NOX U ypOBHS IIyMa B CBS3U C OUY€Hb OBICTPHIM
cropanueM. [losromy B nBurarene NDiD Takxke MOXET MPUMEHSATHCS TpaJIULIMOHHBIM crocod cropa-
HUs, TP KOTOPOM CrOpaHHe HauMHAeTCsl €lle B XOJ€ BIPBHICKUBAHUS TOIUIMBA. DTO MPUBOIUT K
CHIXEHUI0 BEIOpocoB NOX M ypOBHS LIyMa, YTO JIOCTUTAETCS 3a cYeT 0osiee MATKOTO U JJTUTENb-
Horo cropanusi. OJJHaKO MPU TAKOM CITIOCOOE CrOpaHusl YBEITHMYHBAIOTCS BBIOPOCHI CaXKH, MOCKOIIb-
Ky 4acTh HEHCIAPHMBILETOCs TOIUIMBA HE YCIIEBAET CTOPETh B PE3YyNbTAaTe HEMOIHOIO CrOPaHuUs.
Cropanue ¢ mpeIBapUTEIbHBIM CMEIIMBAHUEM MPUMEHSETCS Ha MajblX M CPEIHUX Harpyskax
JIBUTATENS, KOTOPhIE COCTABIIAIOT OOJIBIIYIO YacTh PEKUMOB €ro paboThl. OOBIYHOE K€ CropaHue
IPUMEHSETCs IpU OONBIINX HArpy3Kax JBUTaTelsl, KOTOPbIE COCTABISIOT HEOOIBIIYIO YaCTh PEKH-
MOB €ro paboTHI.

4.2. boabmas crenens EGR

HenocrarkoM cropanus ¢ npeBapuTeIbHbIM CMEIINBAHUEM SIBIISICTCS MOBBIIEHHBIN BEIOpoc NOX
Y YBEJIMYEHHE YPOBHS IIIyMa B CBSA3H C TEM, YTO CTOPAHUE MPOUCXOAUT 34 OUEHb KOPOTKHUM IIEPHUOA.
Yro0Ob!l yCTpaHUTh 3TOT HEIOCTATOK, B KAMEPY CrOPaHUs HAIIPaBIIETCs OOJIBIIOE KOJTMYECTBO PELIUP-
KYJIUPYEMBIX OTpaboTaBIIKX ra30B (mpuMenseTcs 0oipiias cterneHb EGR), uto 3ameyisier ckopocTb
cropaHusi 1 o0ecreyuBaeT MArKOCTh Mpoliecca. B pesynbrare Temneparypa u 1aBjieHHUe B [IUIUH/I-
pe He IOCTUTAIOT BHICOKMX 3HAYEHUH, YTO MPUBOJIUT K CHIDKEHUIO BIOPOCcOB NOX 1 ypOBHS IIyMa.

4.3. boJblasi CKOPOCTh BUXPEBOI0 ABHKEHUS BO3YIIHOIO 3apsiia

Jnst kaXa0T0 MMJIMHIPA UCIOJIB3YIOTCS JIBA BIIYCKHBIX ~ (PopcyHKa ¢ MHOOCTPYHHBIM pacibLinTeneM

KaHaJia, OJUH U3 KOTOPBIX ABJIACTCA TAHICHIIUAJIBHBIM, a APpYy- @opcyHKa ¢ MHOTOCTPYHHBIM

IO — CIIMpaNIEBUIHBIM. 3aCIIOHKA, yIPABJISAIOIIAs BAXPEBBIM R
CripaseBuIHbINH

JBMKEHUEM BO3IYIIHOTO 3apsfa, PACIOJIOkKeHa B TaHICH- BIyCKHOli Kara g )

nyagbHOM KaHane. CriMpalieBUIHBIN KaHall 00ecrieunBacT

OOJIBIITYI0 BUXPEBYIO CKOPOCTh JBMXKEHUS 3apsiia. DTO CIIO-

COOCTBYET XOPOLIEMY [EPEMCIINBAHHIO TOILTMBA C BO3IYXOM, 4.0 4

YTO MPUBOIUT K CTAOUIBLHOMY cropaHuio. briaromaps cta- Ropoers e,

BeinyckHoii
KaHain

/

HU 3apsaiaa
OWJIBHOMY CTOPaHHIO TPU UCIIOJIb30BaHUU Paboyero mpo- Am——
1ecca ¢ mpeABapUTEeILHBIM CMEIIMBAHUEM TOIUTUBA M BO3- pyerHon T
BWXpCBOe JIBUKCHHC
AyXa TOCTUTAIOTCS CIIEAYIOIIHE TPEUMYIIECTBA: sapita

Kamepa cropanust

1) cHIKEeHHE BBIOPOCOB CaXH;
2) MOBBIIICHUE TOTUIMBHOW SKOHOMHUYHOCTH;

3) camxerne BbIOpocoB CH. DID-NF-tb-4-3-a.tif

IIpy ManeIX M CpeJHUX HArpy3Kax IBHUIaTels 3aCJIOHKA, PEryJHpylolias BUXPEBYIO CKOPOCTH
JBYDKEHUS 3apsza, 0CTAeTCs 3aKphITOi. Beck BO3ayX, OCTynaomuil B IBUraTellb, IPOXOIUT YePE3
CTIMPANICBUIHBIN KaHA, M 3TO 00eCIeUNBAET BHICOKYIO BUXPEBYIO CKOPOCTb JBHKECHUS 3apsjia B
KaMmepe CrOpaHHs.

[Tpu GonbLIMX HArpy3Kax JBUIaTells 3aCIOHKA, PEryIMpYIOlIas BUXPEBYIO CKOPOCTb JBMKEHHS
3apsiia, OTKPBIBAETCS, YTO 00ECIeYrBaeT MOCTYIUICHUE B IMIIMHJIP OOJIBIIEro KOJINYeCcTBa BO3/IyXa,
KOTOpBIA HEOOXOAMM JIJIsl CTOpaHUsl JONOJHUTEIBHOIO KOJIMYECTBA TOIUIMBA, BIPHICKUBAEMOTO Ha
MOJIHOM Harpyske. OTO MPUBOAUT K CHUXKEHHUIO BBIOPOCOB Ca)XXM Ha OOJIBIIUX M YaCTHYHBIX

HarpysKax.
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4.4. DPPeKTUBHOCTb KAXKA0N OTIIMYUTEIbHON YepThl padouyero npouecca '""M-Fire"

B npuBonmmoii Hibke TabnuIe mokazaHa cpaBHHUTENbHAS 3)(OEKTUBHOCTD KQXKIIOW OTIIHYH-
TEJNBHOM YepThl pabodero mporecca "M-Fire".

OTnnuuTenbHas Bri6pochr Bri6pochr YpoBeHb Tepmuueckuit Bri6pochr

gepra NOx CaXu nryma KII[g HC

Ilo3gHee nauano
BHpI)ICKI/IBaHI/Iﬂ TOIIJIMBA

[onoxwurensno| Helitpansao | [TonoxkutensHo| OTpuiiatensHo [OTpUIIATENBHO|
Bompmas crenens EGR

bobmas CKOPOCTh BHX- Heiitpansuo |Ilomoxurensuo| HelitpaabHo TTonoxurensuo | IomoxurensHo!
PEBOro IBHKEHHUS 3apsiaa TP p

Kaxnas otnmmuurtensHas yepra padodero mpouecca "M-Fire" umeeT cBou oTpHIaTenbHbIC
nocnencteus. OAHAKO Ipyras OTIWYUTENbHAsI YepTa JaHHOTO pabodero mporecca KOM-

NEHCUPYET 3TO OTpHLATeNbHOE nocieacTBue. TakuM oOpa3oM, B LienoM, pabouuii mporecc
"M-Fire" He UMeeT OTpUIATETHLHBIX MTOCIEICTBUI.
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5. OcHOBHbIE TEXHOJIOTHH, IPUMeEHsIEMble B IN3eJbHbIX ABUrareasax NDiD

(YD22DDT u ZD30DDTi)

B npuBoanMoii Huke TabuIle MOKa3aHO BIMSHUE KOKIOH KOHCTPYKTUBHON MEPBI HA YITyUIIICHUE

oKa3aTeyneil IBurareind

KoncrpykruBHas mepa JBurarens [NonmoxutenbHbIH dPPEeKT
ZD | YD Mor- Tokcuu- [Tom. sko- Ilym u
HocTh | HOcTh OI | HoMuuHOCTS | BUOpanIuu
CucteMa HEmoOCPEICTBEHHOIO BIIPBICKA
TOILTHBA Ja Ja Ja Ja
[Tpumenenne 4 kiamanoB Ha onuH mwmHAp | [a Ja Ja Ja Jla
PaGounii mporiecc tuna "M-Fire" Ja | MHa Ja Ha Ja Ha
TypbokoMmpeccop ¢ OXJIQAUTEIIEM
HaJTyBOYHOT'O BO3yXa Ja Ja Ja Ja Ha
THBJ/I c 31eKTpOHHBIM YIpaBIECHUEM Ja Ja Ha Ha Ha Ha
MHorocTpyiiHblii pacubututens Gopeynku | Ja | [a Ha Ha Ha Ja
®dopcyHKa C IBYXCTaAUNHBIM
BIIPHICKUBAHUEM Jla Ja Ja Ha Jla Ja
OO0JIer9eHHBIN TOPIICHB Ja Ja Ja Ja Ha
Kamepa cropanusi ¢ IBOWHBIM BUXPEM Jla Ja Ja Ja a Ja
IlenTpansHO pacmonokeHHas GpopcyHKa Ja Ja Ja Ja Ja
OKHCITUTENBHBIN KaTaTUTHIECKAN
HEeWUTpaIu3aTop Ja Ha Ha
Knanman EGR ¢ anexrponnsiM ynpasienuem| [a Ja Ja Ja
Cucrema peryianpoBaHUsi CKOPOCTU
BUXPEBOTO JBHUKEHUS 3apsJia Ja | Her
3BYKOM30JIMPYIONIasi KPIIKA TBUTATEIIS Ha | Her Ha
ATIOMUHHEBBIN MaCISTHBIA TTOII0H
C BCTPOCHHOM KOCBIHKOM Hetr | Ja Ja
Vpyrast onopa rnepeaHeit amroMUHAEBON
KPBIITIKH Her | Jla Ha
Yipyrast onopa KpbIIIKHA KOPOMBICEI Her | Mla Ha
Knanan perynupoBanus pacxoga BIyCKa-
€MOT0 BO3JTyXa Ja | Her Ja
BanaHcupHble BaJIbl Ha | Her Ha
b0k 1MIMHAPOB NOHMKEHHOW BBICOTHI C
KapTEPOM OIOP KOPEHHBIX MOAIINITHUKOB Jla | Her Ja
[IIxuB KOJIEHYATOTO BaJia C TOPOUAATHHBIM
nemindepom Ha | Ja Ha
IIpoMexyTouHast TPEXCIOMHAS IIECTEPHS
C CHUCTEMOH yCTpaHEHHMsI 3a30POB MEXIY
3yObsIMHU Ha | Hert Ja
MaxoBHK CO BCTPOCHHBIM MHEPIIMOHHBIM
nemidepom Ha | Her Ha

IIpumeuanue

[Ipumenenue Ha apuratensax: Jla — npuMeHsercs;
[NonoxwurenbHbIi 3P HEKT: [a — npucyrctByer

Het — He OPUMCHACTCA
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6. Cucrembl, ycTaHABJIMBAaeMble HA IU3EJbHBIX JBUraTe X ¢ pa3jaeleHHON KaMepoil
cropanus (IDi) u HoBbIX qM3enbHBIX ABUTaTe X NDiD
B Tabmurie npencTaBieHbl pa3ianuus MeKIy au3enbHbIME aeuraressivu NDiD u IDi (Monenm

Cucrtema Jurarens [Di [Jsurarenu NDiD OcHoBaHHMe 1151 TPUMEHEHHUS WIN 0TKa3a OT
(c Buxpesoii KC) (CHemocpe/ICTBEHHBIM | MpUMEHEHHUS
CD20ET BipeickoMm) YD/ZD
Cucrema EGR Huadparmennoro | C maroBbM 1. aBu- |C TOUHBIM yripaBieHneM KommaectBoM EGR.
Thma (2-x cryneHya- | rareneM (twaBHoe | Paboumit mporecc "M-Fire" cHmkaeT TOKCHYHOCTH
TOTO THIIA) N3MEHEHHE) U IIyM JIBUTATEIIS
Cucrtema Heperynmupyewmsiii | TK ¢ perynmupyemsiM | TK ¢ perymupyeMsiM JI0OaTOUHBIM HalpaBIIsio-
TypOOHa1yBa TK JIHA typOunbt muM anmapaTtom (JIHA) TypOouns! obecrieunsaer
(mBurarens ZD) TIOBBILICHHE KPYTAIIETO MOMEHTa Ha MAJIbIX 4acTo-
Tax BPAICHU 1 YITyqIIaeT Pa3TOHHBIE XapaKTe-
PUCTHKH AaBTOMOOHIIS
Karamutuaeckuii | He mpumensiercs OKHCIUTENBHBIN KaTa-| YIOBISTBOPSAIOTCS JaXke OXKUIAeMble
HeWTpan3aTop JUTUYECKUM HEITpa- | B MEpCIEKTUBE HOPMBI TOKCUYHOCTU
JM3aTop (ITATHHOBKI)
THB/] C 311eKTPOHHBIM C 3neKTpOHHBIM yTIpa- | YiydieHne cropanus 3a cdeT 06oJiee TOHKOTO
yIpaBJIeHHEM BJICHHEM U TIOBBIIICH- | pACTIBUINBAHUS TOILUIMBA (yTyqIIat0TCs
(tuma VEQ) HBIM JIaBJICHUEM BIIPbI-| MOIIIHOCTHBIE M TOKCHUHBIE TIOKA3aTEIH )
ckuBanus (Trna VP44)
[ImynxepHoro | AkcuanpHO ABMXKY- | PagnanbHo nBHXKy-
THTIA miicst oryrkep (1) | mmecs mrymkepst (2)
VYrpasnenue Ho3zupyromas On.mard. nosupyrotnui | [ToBbIieHre TOUHOCTH TO3UPOBAHUS 32 CUET
BEJINYMHON mydra KJianaH (yrnpaBlieHUE | ynpaBieHHE BpEMEHEM OTKPBITHS 3J1.MarH.
LUKJIOBOH TO- BpEMEHEM OTKPBITHSA) | K1araHa
JIa4¥ TOTUTHBA
VYnpagnenue Mexanms3m oniepe- | Mexanu3m omnepesxe- | Pa3ron n ctabmmsHOCTE pabOTHI YITydIIaloTCS
OllepeIKEHUEM | KEHHS BIPBICKH- HUS BOPBICKUBAHUA | 3a CUET HCIIOJIb30BAaHUS CEpBOKIIAaHa
BIPBICKHBA- BaHUS
HUSI TOIUINBA
O6parHas cBs3b | JJaTunk Hagama JlaTauK MOToKEHUS
OT MEXaHU3Ma | HOJabEMa UIIIBI KyJIa4KOU MIaifOb1
OIIEPEXKEHNs | pacCIIbLIUTENS B THB/]
BIPBICKHBaHMS
Komnencauus | Jaruuk Temnepa- Hatuuk Temnepa- Taxke xak B geurarene tina IDi
TeMIIepaTypsl | Typbl TOILTHBA TYpbI TOILTHBA
TOIIIABA (8 THBJI) (8 THBJI)
dopcyHKa tudroBas 3aKpeITOrO THMIA C 3a cyeT ONTUMU3ALMK YUCTIa U JUaMeTpa OTBep-
MHOTOCTPYHHBIM CTHH pacrbUIUTENs 00ecIeunBaeTCsl HamIyyIee
pacnbuIITeNneM pacrbuBaHue TorHMBa. biaroxaps 2-x craguitHOMy
(2-x crapmitHOE BIPBICKUBAHHIO 00ECIIEYNBACTCS YIPABICHUE Ha-
BIPBICKUBAHHE) JaJIbHBIM KOJIMYECTBOM BIIPBICKMBAEMOTO TOIUINBA,
YTO MPHUBOJMT K CHIDKEHUIO CTyKa U BHIOPocoB NOX.
Cuctema Kepamnueckue Kepamunueckue J1nist yydIieHus ycKa ABUTaTesist IPH HU3KHX
IIPEIITyCKOBOTO CBEUYU HaKalH- CBEUU HAKAIH TemIneparypax. Mcnonp3yeTcs Ta ke CUcTeMa,
I0JI0TpeBa BaHUS BaHMS 410 M Ha aBurarensx ID1.
Cucrema ynpas- | He ucmons3yercst | MicmomHUTENBHBII s pabogero mporecca "M-Fire" Tpebyercs
JICHUSI CKOPOCTBIO 3JIEMEHT yTIPaBIs- MIOBBIIICHHAS CKOPOCTh BUXPEBOTO JBIKCHUS
BUXPEBOTO JBU- eTcs DJI.MarH. Kia- 3apaaa
JKeHUsI 3apsiia naHoM (THma
(mBurarens ZD) BKJI/BBIKJL.)
Kianan, perymapy- | He ucnonesyercs HcnonaurenbHpli
formii pacxon O AJIEMEHT YIIpaBIIsi-
(mBuratens ZD) €TCs 3JI.MarH. Kja-
MaHoM (Tumna
BKJI/BBIKJIL.)
3acioHKa B BBI- Hcnoneiyercs He ncrons3yetcs B cayqae perymupyemoro TK (nBurarens ZD)
IIyCKHOH cucteme obecreunBaeTcs JOCTaTOUYHOE JABICHHUE I'a30B B
BBIITyCKHOI cucTeme, TpeOyeMoe Al TMOTydeHHs
GosbIoro pacxoja razos B cucteme EGR.
Jatunk maccoBoro| OObIYHOTO THITA [IpotuBoTOUHOTO Viydmiaercs ObICTpOAEHCTBHE U TOYHOCTh
pacxona Bo3ayxa THITA n3MepeHus (ToT xe T, uto A33/VQ30)

HY - 8
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7. TexHU4YeCKHEe XaPAKTEPUCTHUKHU JIBUTATEJISA
B Tabnuie npuBoaaTcsa Texuudeckue xapakrepuctuku apurarencit ZD30DDTiu YD22DDT.

apamerp ZD30DDTi (Y61) YD22DDT (N16)
PaGouuii 00beM, cm? 2953 2184
JuameTp unnmHapa x 96 x 102 86 x 94

X071 IOPUIHS, MM

CreneHb CkaTUS 17,9 18,0

Makc. MOIITHOCTB NpH
4acToTe BpallleHUs

116 kBt ipu 3600 06/Mun

81 kBt mpu 4000 o6/MuH

Makc. Kkpy T
MOMEHT TIPH 9acTOTE
BpaICHUS

354 Hm ipu 2000 o6/MuH

323 Hwm npu 2000 o6/MuH
(3-x mBepubIi, mex. KIT)

230 Hwm mpu 2000 06/mun

Pacxon Tonnmsa,

10,8 (cMelIaHHbIHN ITUKT)

5,7 (cMelIaHHBIHA TUKIT)

1/100 kM

Bpewms pasrona ot 0 15,4 (mex. KII) 12.3
0 100 xm/4, ¢ 16,9 (asr. KI) ’
Makc. ckopocTh, KM/4 160 185
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3. KoHcTpyKuus aBuraresist

[Mpeaynpe:xaenue

JlaHHBIA pa3zen nmpeaHa3Ha4deH IS TIOMOIIM TeXHHYECKH PaOOTHHKAM, W3y4arolnIMM HOBBIC
YepThI AU3EIIFHOTO JABUTATENs C HEMOCPEACTBEHHBIM BIIpbIckoM TorutnBa Nissan — NDiD (Nissan
Direct Injection Diesel). On Hu kouM 00pa3om He 3amMeHseT PyKOBOJCTBO MO TEXHUYECKOM
AKCIUTyaTaIuy ¥ 00CITyKHBaHUIO, KOTOPBIM BCETIa CIIeIyeT MOIb30BaThCs VIS TOMYYEeHHs CaMO
TOYHOU WH(MOPMAITIH.

Conepixanue
1. Pa3nenennslii 070K MUIMHAPOB (ABUTATEND ZD) KJI-2
2. banancupnsie Baibl (qBurarens ZD) KI-2
3. l'onoBka UUIMHAPOB KJI-2
4. TlopuieHb KI-3
5. llIkuB KoJIECHYATOrO Bajia KJI-3
6. MaxoBuk K1I-3
7. PacnipeenurenbHbIi Ba KJ1-4
8. KppllliKka KpemieHus1 pacipeIeIuTeNIbHOIO Baja KI-4
9. IIpomexyTOoUuHas MIECTEPHS C MEXaHU3MOM KOMITEHcaluu 3a3opa (asurarens ZD) KJI-4
10. OKucANTENbHBIN KaTAIUTUYECKUI HEUTpaInu3aTop K-4

K7-1



DIDR

1. Pa3nesieHHbIN 0JI0K HWJIMHAPOB
(nBuraresan ZD)

Bbriox nUaMHAPOB OTIUT U3 YyTryHa U COCTOUT M3

JIByX 4acTeu:

a) OJIoKa UUIMHAPOB;

0) KapTepa KpbIIIEK KOPEHHBIX MOJIIUITHUKOB

(HYOKHEH yacTu 0JIOKA IIJTHHIPOB).

JIist CHUOKEHMSI IITyMa IBUTATeNs UCTIONIb3YOTCS

1Ba OaJIaHCHUPHBIX BaJa.

KapTep kppliiek KOpeHHBIX ITOAIUAITHAKOB TTOBBI-

1IAET KECTKOCTh JBUTATeNs, YTO CIIOCOOCTBYET

CHUYKEHUIO YPOBHSI IITyMa.

2. banancupnbie Basabl (aBurareanb ZD)

JIist CHYDKeHUST BUOpAIIMid IBUTATEIIST IPUMEHSI-
10TCs 1Ba OalaHCHPHBIX Baja. DTH Bajbl pac-
MOJIOXKEHBI B HIDKHEW 4acTH OJI0Ka HUIUHAPOB U
BpalalOTCA C 4aCTOTOW, BIBOE MPEBBIIIAOLIEH
YacTOTY BpPAILEHUsI KOJIEHYATOrO BaJia.
BanancupHbie Bajibl IPUBOAATCS C TOMOIIIBIO TTPO-
MEXYTOUYHBIX IIECTEPEH MEXaHU3Ma MPUBOJA
razopacnpeiesieH!s] ¥ BpallatoTcsl B MPOTHUBOIO-
JIO’KHBIE CTOPOHBI TIO OTHOIICHHUIO JPYT K JAPYTY.

3. TonoBKa HUIHHAPOB

* TonoBka UUIMHAPOB ¢ 4 KJIallaHAMU Ha OJWH
IWIMH/IP ¥ PacIiONIOKEHHBIMHE B HEH pacrpeie-
JIMTENbHBIMU BaJIAMH U3MEHEHA C LIEJbIO ITOBbI-
1eHus kKo3(hduirieHTa HaloJIHEHNS ABUTATelIs.

» ®dopcyHKa pacrojaraeTcs 1o MeHTPY KaMepbl
CrOpaHMsl, COBITA/IAIOIIEMY C LIEHTPOM IMOPILHS,
JUIS yITyqIIeHHS [TpoLiecca cMeceoOpa3oBaHusl.

» Kaxnas TpyOka BBICOKOTO JaBIICHUS, ITOIBO-
JsI11asi TOIUTMBO K (POpCYHKe, MPOXOAUT Yepes
OTBEPCTHE B MPABOW YACTH TOJIOBKU LIMJIMH-
JPOB C IIETBIO0 TIOBBINICHHUS YI0oOCTBa ycCTa-
HOBKH KPBIIIKH KOPOMBICEIN. DTO 00ecneunBa-
€T YIJIOTHEHUE TOIIMBHOTO KOHTYypa M MO3-
BOJISIET M30eKaTh MOMAJaHus TOTUIMBA B MO-
TOPHOE MaciIo.

* CBeuM NpeanycKOBOrO MOAOTpeBa yCTaHOB-
JICHBI B TOJIOBKE IIMJIMHIPOB M BBICTYTAIOT U3
ee HIKHel miockoctu. [loatoMy npu cHATHH
TOJIOBKU IWJIMHJPOB 3alpeLIaeTcsl KJIacTh ee
Ha TBEPJYI0 MOBEPXHOCTH, MOCKOIBKY 3TO
MOXXET IPUBECTU K IOJOMKE CBeYeil mpej-
ITyCKOBOTO IOJIOTPEBA.

» TlomoBka MUIMHAPOB MMEET JIBa BITYCKHBIX
KaHaja: TAHT€HUUAIbHBIN U CIIMPAJIEBUTHBIN.

KJ1-2

bnox unnunapos
JleBblil Ganan-
CHUPHBIH Bal
Kaprep xpsimex
KOPEHHBIX MOA-
[IMITHAKOB

BcnomorarenbHblit
0OJT KpeIieHus Kap-
Tepa KPBIIIEK KOpPEeH-
e-UbIX TOANIUITHHKOB

)

I'maBHBIH GONT KperuIeHus KapTepa
KPBIIIEK KOPEHHBIX MOALIMITHUKOB

DID-EM-tb-1-a.tif
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[ JleBblii OanaH-
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4. llopmieHb

* B BepxHel 4aCTH NOPILIHSA PacloIoKeHa KaMe-
pa cropanwusi ¢ IBOMHBIM BUXPEM (TOPU30HTAITb-
HBIM M BEPTHUKAJbHBIM), UTO CIIOCOOCTBYET
MTOBBIIIICHUIO 3aBUXPHUBAHMS BO3IYIIHOTO 3a-
psina u o0ecTieynBaeT ONTUMAIBHOE CTOPAHUE.

* B BepxHel yacTu MOpUTHS UMEETCS MaCIIsTHas
MOJIOCTh, MPETHA3HAYCHHAS JIJIST OXJIAXKICHHUS
TTOPIITHS.

* JIy1g MOBBIIICHUS IPOYHOCTH TIOPIITHS U3 AJTFO-
MUHHUEBOTO CIUIaBa IPH OTJIUBKE B HETO yCTa-
HAaBJIMBACTCs YyT'yHHAs KOJIbIIEBasi BCTABKa.

* Ilpumensiercsa ckomieHHass OOOBIIIKA IS
YCTAHOBKH IOPIIHEBOTO IMaJIbIla, MO3BOJIs-
I0111as1 YMEHBIIIUTD JUTMHY TIOPITHEBOTO TajTh-
11a C [ENbI0 YMEHBIICHUS MacChl MOPITHS B
cbope, 9TO CITOCOOCTBYET CHIIKCHHUIO YPOBHS
IITyMa ¥ TOBBIIICHUIO MOIITHOCTH JIBUTATEIIS.

5. IIkuB KOJEHYATOr0 BaJjia

Ha nBurarene ZD nacTuHa ¢ BBICTYIIAMH 1JIS
JaTYrKa ONPEICTICHUS TIOJIOKEHHUS KOJIEHYAaTOTO
Bana (BMT) pacronokeHa Ha IIKUBE KOJICH-
4yaroro Bania. J[aTyuk perucTpupyeT MarHuTHBIM
curtan. Heo6xoaumMo OoCTOPOKHO 0Opamarbes
C TUTACTHHOM C BBICTYTIaMH, 9TOOBI HE TOBPEIUTH
M HE HAMarHuTHuTh ee. Ha oOomx nsurareisax B
IIKUBE yCTAHOBJICH AeMI(ep KPYTHUIBHBIX KO-
J1e0aHui.

6. MaxoBuK

Ha psurarene YD mnactuna ¢ BeICTynamu Kpe-
MUTCA K MaxoBHUKY. /aTuMK MoJ0KeHUs1 KOJIEH-
yaroro Baja (BMT) peructpupyer MarHuTHBIH
curtan. Heo6xoaumMo OoCTOPOXKHO 00pamarbes
C TUTACTHHOM C BBICTYTIaMH, 9TOOBI HE TOBPEIUTH
Y HE HAMarHUTUTh €€.

Ha peurarene ZD Ha MaXOBUKE yCTaHOBJICHBI
MaccoBbI€ AeMII(epsl s CHUKEHUS YPOBHS
BUOpauuii aBuraresns. B cBsi3u ¢ 3TUM Ha qucke
CLETUICHUS AeMIT(pepbI OTCYTCTBYIOT.

et || ol

S

UyryHHast KOJIbLeBast
BCTaBKa

CkomieHHast 600BIIIKa
MOPILIHEBOrO Majibla

1]
2222
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BeicTyn jis gaT4ynka nonoxeHus
koneHyaroro Bana (BMT)

IInactuna ¢
BBICTYIIAMH

DID-EM-tb-5-a.tif

ITnactuna c
BBICTYIIAMH

BbIcTyn 115 aTarka
[IOJIOKEHHST KOJICHYATOro
Bana (BMT)
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7. PacnpenenTe/ibHbIH BaJ

MOMEHTBI OTKPBITHSI-3aKPBITHS KJIAIIaHOB U BbI-
cOTa MOABbEMA KJIAIIAHOB ONTHMHW3UPOBAHBI IS
MOJyYEHHUS] MAKCUMAJIbHONW MOIIHOCTH JIBUTa-
Tels, CTAOMIIBHOCTH YacTOTHI BPAIIEHUS Ha XO-
JIOCTOM XOZy M TOIUIMBHOW YKOHOMHUYHOCTH.

BryckHbl€ U BBIITY CKHBIE KYJIAUKH PACIIOJIOKEHBI
Ha pacIpeaeIUTENbHbIX BAJIaX IOOYEPEIHO.

8. Kpblmikn meek pacnpeaeuTelbHbIX
BAJIOB

Kaxnaplil pacnpenenuTenbHblii Bajd C LEJIbIO
MOBBILIEHUS] €T0 KECTKOCTH KPEMUTCS MSThHIO
KPBIIIKaMH.

JIns cHUOKEeHHUs1 00IIero Beca KakJaas KpBIIIKa
KpEenuT cpaszy o0a pacrpeaeauTeNbHbIX Baja

9. IlpoMesKyTOYHAS 1IECTEPHSI ¢ MEXaHU3MOM
KOMIIeHCALIMH 3a30pa  (aBuraresnb ZD)

IIpuMeHsAIOTCA IPOMEKYTOUHBIE TPEXCIOMHBIE
LIECTEPHHU C MEXAHU3MOM KOMIIEHCALMU 3a30pa
MEXy 3yObsIMH, YTO MO3BOJISIET CHU3UTH YpPO-
BeHb myma. [IpoMexyToudnas mectepHs B cOope
COCTOMT U3 TOJICTOM BHYTPEHHEH IIECTEPHHU, ABYX
TOHKHX BHEIIHUX IIECTEPEH U PACTIONOKEHHBIX
BHYTPH NIPYKUH. BHyTpeHHME NpPyKUHBI CTpe-
MATCS NOBEPHYTh BHYTPEHHIOIO IIECTEPHIO U
BHEIIIHME NIECTEPHU B HAIPABJICHUU BpAICHUS.
[Ipu onpeneneHHOM MOJIOKEHUH IIECTEPEH 3yObst
BCEX TPEX MIECTEPEH COBMEIIAIOTCS U 00pa3yroT
OIIMH 00T 3y0.

[Ipu cHsTHYM MIOOBIX HIECTEPEH, HAXOIAIINXCS B
3alETUVIEHUHN C TPEXCIOWHON MPOMEKYTOUYHOU
HiecTepHeil, HeoOX0AUMO 3a0I0KUPOBATH BHETII-
HUE ILIECTEPHU, ITIOCKOJIbKY B IPOTUBHOM CIIy4ae
OHM ITIOBEPHYTCS Ha CBOMW IOJHBIM XOJ ITOJ
JNENCTBUEM MOIIHBIX BHYTPECHHUX IPYKHUH.
ITockosnpKy BpamaTenabHbli MOMEHT OY€Hb
BEJIMK, COBMECTUTH 3yObsl BCEX TPEX LIECTEPEH
OyIeT HEBO3MOXKHO.

10. OKHCIAUTEJBLHBIH KaTAJUTHYECKHH
HeHlTpaJau3aTop

OxucnuTeNnbHbIA KaTAIUTUYECKUM HEUTpaJIn3a-
TOp NMPUMEHSETCS Ha JIU3EJIbHOM JIBUTaTelle C
LEJTbI0 CHUYKEHUSI YPOBHS BBIOPOCA TOKCUYHBIX
komnoneHToB HC, CO u SOF (pactBopumoit
OpraHu4ecKoi (Ppakium) 3a CYET OKUCIUTENb-
HOM pEaKLIHH.

Karanutnyeckuil HEHTpannu3aTop ycTaHaBIIM-
BaeTCsl Ha KOpILyce TypOMHBI TypOOKOMITpeccopa.
Karanutnyeckuii HeWTpanu3zaTtop padboraeT
TaKkXe, KaKk ¥ Ha OCH3WHOBOM JIBUTATETIC.

KJI-4

HpaBLn?i ﬂachﬂedeﬂmﬂeﬂbﬂmﬁ Bal

JleBBlit pacnpeaenuTeNbHbIN Bal
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4. O0cayKuBaHue IBUTATEJIS

Ipeaynpexaenne

JlauHbBIN pa3zien mpeaHa3HaueH Ui MOMOIIY TEXHUYECKH pabOTHHKAaM, MU3y4arolliM HOBBIE
Y4epTHI AU3EILHOTO ABUTATENS C HETTOCPEACTBEHHBIM BrIpbickoM TorumiBa Nissan — NDiD (Nissan
Direct Injection Diesel). On Hu xoum o0pa3zom He 3aMeHsieT PyKoBOICTBO MO TEXHUUYECKOM
HKCIUTyaTaluy U 00CTyKUBaHUIO, KOTOPBIM BCET/Ia CIeyeT MOJIb30BaThCs IS TOMYYESHUS CaMOi
TOYHOU WH(pOPMAIIH.

Conep:xxkanue
1. IIpuBOAHOM peMEHb CEPIIAHTUHHOIO TUNa (ABUraTess ZD) TO-2
2. Macnsublit punstp TO-2
3. PerynupoBka 3a30pa B KJlaraHax TO-2

TO-1



NISSAN]
-
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1. IlpuBOAHON peMeHb CEPIIAHTHHHOIO TUNA (ABUTraTedab Z.D)

Ha aBurarene ucnonb3yercsi IpUuBOAHON peMeHb
cepraHnTUHHOTO THMa. OAWH PEeMEHb MPUBOIUT
BCE HABECHBIE arperaTbl JBUTATEINS.

[IpoBepka u perynupoBKa HaTSKEHHSI ITOTO
peMHS He TpeOyIOTCs, MOCKOJIbKY IMPAaBUIbHOE
HaTSHKEHUE 00ECTEeYNBACTCS aBTOMATHYECKUM
HATSKUTEIIEM.

2. Macasnblii GuiabTp
[IpumeHnsieTcss MacisiHbIN QUIABTP OyMa)KHOTO
tuna. JlaHHbI CMEHHBIA THIT MACIISTHOTO (PHITh-
Tpa WCIOJIb3YETCS /Ui YMEHBIICHUS SKOJIOTH-
YECKU BPEIHBIX OTXOJIOB.

3. PeryanpoBka 3a30pa B KJIanaHax
PerynupoBka 3a30pa B KJ1ariaHaxX OCyIIECTBIISIET-
Csl IyTeM BhIOOpa MPaBUIIBHOMN TOJIIIMHBI PETY-
JUPOBOYHOM MIaiiObl. DTa oneparus Tpou3Bo-
JIATCSA Takke, Kak Ha npurarensax GA, CG, CD17,
VQu VJZ.

PerynmupoBouHbie 11ali0bI UMEIOT OTBEPCTHUE JTU-

aMeTpoM 3 MM, KOTOPO€ CIY>KUT JIsl o0serde-
HUS CHATHUA IAKAOEI.

TO-2

3-X MHJUIIMETPOBOE
OTBEpCTHUE

Ocp peruara ['eneparop
Jemndep mMexaHH3Ma

HaTsOKCHUSA PEMHA

Kunxocr-

HBII HacoC

Ponuk Ha-
TSDKUTEIIS

Konensain
COp KOH]TH-

LHOHEepa

IIpuBogHON pemMeHb
CepHaHTHHHOIO THIA

Ocp pelyara
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5. CHMKeHHe IIyMa U BUOpauuii
Ipeaynpexaenne

JlaHHBIN pa3fen mpeaHa3HaueH JJIs MOMOINM TeXHUYECKH Pa0OTHUKAM, U3Yy4YaroluM
HOBBIC YEPTHI TU3EILHOTO JBUTATENS C HEMOCPEACTBEHHBIM BIPHICKOM TOIuIMBa Nissan
— NDiD (Nissan Direct Injection Diesel). On Hu koum oOpa3oM He 3aMeHsieT PykoBoncTBO
M0 TEXHUYECKOU IKCIUTyaTalliu U 00CTYKUBAHUIO, KOTOPBIM BCET/IA CJIETYET MOIh30BATHCS
JUTSL TIONTyY€HUs caMO TOYHOW MHQOpMAaIUu.

Copepxanue

1. Pabouwmit nponiecc "M-Fire" IB-2
2. ®opcyHKa [IB-2
3. OOneryeHHbIN OPIIECHb IIIB-3
4. Knanan EGR ¢ 371eKTpOHHBIM yTIpaBJI€HUEM [IB-3
5. Cucrema peryarpoBaHusi CKOPOCTH BUXPEBOIO JABMKEHUS 3apsina (asurarens ZD)  1IB-4
6. 3ByKOM30JIMPYIOIIAsi BEPXHSIS KPBILIKA ABUraTels (apurarens ZD) [IIB-4
7. ATTOMMUHUEBBIN MACIISIHBIA MOJIJIOH C BCTPOCHHOM KOCBIHKOM H1B-4
8. Ynpyroe kperuieHne Kphbliek (asuraresis Y D) IIIB-5
9. banancupnsie Basbl (nBUrarens ZD) IIIB-5
10. briox nMIMHIAPOB YMEHBIIEHHOW BBICOTHI (BUTaTeNb ZD) HIB-6
11. [lIkuB KoneHYaToro Basa ¢ AeMidepoM KpyTUIbHBIX KOJeOaHHi [IIB-6
12. IIpoMexyTOUHAs! IIECTEPHS C MEXaHM3MOM KOMIIEHCALUU 3a30pa

MEXTy 3yObsiMu (aBUraTess ZD) IB-6
13. Knnanan, peryinipyroniiii KoJM4ecTBO BITyCKaeMoro Bo3ayxa (apurarens ZD) [IB-7
14. MaxoBUK cO BCTPOEHHBIM MacCOBBIM JieMIi(epoM (aBuraresb ZD) [IB-8

IB-1
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1. Padounii npouecc "M-Fire"

Jn3enpHbIA OBUTATENb C HEMOCPEACTBEHHBIM
BIIPHICKOM TOIJIUBA UMEET BBICOKUM YPOBEHB
myMa, IMOCKOJbKY CrOpaHUE MPOUCXOAUT 3a
OYEHBb KOPOTKHI MEPUO/I, U OOJIBIIYIO BETUUNHY
MAaKCHMAaJIbHOTO JIaBJIEHUS CTOpPaHMs, KOTOpas
nocturaercs cpazy nociie BMT, uro co3naer 3Ha-
YUTEIbHBIE MEXAaHUYECKHUE HATPY3KH.

Pa6ounii nporecc "M-Fire" criocobcTByeT CHU-
KCHHIO IIIyMa MPU CTOPAHUH, MOCKOJIBKY CKO-
POCTh CropaHHs 3HAYUTEIBHO MCHBIIE, YeM B
OOBIYHBIX JHM3CIbHBIX JIBUraTEsX C HEMOCPEI-
CTBCHHBIM BIPHICKOM TOTLIHBA.

OT0 AocTUTraeTcs MyTeM J00aBKU 3HAUUTEIIbHO-
ro KOJIMYECTBA PEIUPKYIUPYEMbIX OTpaboTaB-
X ra3oB (Beicokas ctenenb EGR) u 3ana3apl-
BaHUS OMEPEKCHUSI BIPHICKHBAHMS TOILJIMBA.
3HAYUTENBHOE KOJIMYECTBO PELUPKYIHPYEMBIX
0TpabOTaBIIMX ra30B 3aMEHSET YaCTh KHUCIOPO-
Jla B Kamepe cropanus (yMEHbIIAETCs INIOTHOCTh
KHCJIOPO/a), YTO 3aMeJUIIET CKOPOCTh CTOPaHUSI.
JInsi KOMIIEHCAlMM YMEHBIICHUS KOJIHYECTBa
KHUCJIOPO/a U 00ecrevyeHus MOJTHOTO CrOpaHus
BIIPHICKUBAEMOTO JIM3€IbHOIO TOIUIMBA B Kame-
pe CTOpaHus CO3aeTCsl BHICOKAsI BUXPEBAst CKO-
POCTh JIBMKEHHS 3apsfa.

Kpome Toro, TomiamBoO BIPBICKUBAETCS TMOCIIE
BMT. Takoe 3ana3ipiBaHye BOPbICKUBAHUSI TOTI-
JIUBA MPUBOJIUT K CHUYKCHHIO TEMITEpPaTyphl B Ka-
Mepe CropaHHs B CBSI3H C 00OJiee HU3KUM JIaBJie-
HUEM B HaYaJIbHbII MOMEHT CrOpaHusi. TO TaK-
K€ MPUBOUT K MOJTYYSCHUIO MEHBIIIEH CKOPOCTH
Cropanusi. YMEHbIIIEHHAs] CKOPOCTh CrOpaHus
TOIJTMBA TIPEMATCTBYET PE3KOMY TOBBIIICHUIO
JABJICHUS CTOPAaHMS M, TAKUM 00pa3oM, COJIeH-
CTBYET CHIDKCHHUIO IITyMa W BUOpAIuii 10 TOTO
K€ YPOBHS, YTO U B JIBUTATEIISIX C pa3/ieJICHHOM
KaMepou cropaHusi.

2. ®opcyHka

@opcyHKa ¢ MHOTOCTPYHHBIM PACIIBUIMTEIIEM U
JNBYXCTaJAUNHBIM BIPBICKUBAHUEM TOIIMBA
(IByXCTyNEHYAThIM 3aKOHOM IOIbEMa UIJIa pac-
MBUIUTENIS1) UMEET JIBE NMpY>kuHbl. Ha mumoctpa-
LMY IOKa3aHO, KaK MPOUCXOJIUT JIBYXCTaIUMHBIN
MPOIIECC BIPHICKUBAHUS TOILJIMBA.

JIByXCTaMitHBIN ITPOLIECC BIPBICKMBAHUS TOILIHU-
Ba MPUBOAUT K Oosee "MArkoMy' HayalabHOMY
CTOPaHUIO IPH OTHOCUTENIBHO BEICOKOM HarpyskKe
ABuUrareis (4TO COOTBETCTBYET OOBIYHOMY
CTOpaHHUIO), a TAKXKE K CHWKCHMIO 1IyMa M BHO-
parmii.

IB-2
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3. O0ser4yeHHbI MOPUIEHb

OO6sierdeHHbIN MOPIIEHb MO3BOJISIET CHU3UTH
MEXaHMYECKHE HATPYy3KH BHYTPH JBHUTATEIIS.
370, B CBOIO OYepe/ib, MPUBOJUT K CHUKEHHUIO
YpOBHEH IITyMa 1 BUOpAIH.

3a cueT mpUMeHEeHUus 0oJjee JIETKUX MOpIIHEH
YAQJIOCh CYIIECTBEHHO CHU3UTD IIIyMbl, BBI3bIBA-
€Mbl€ MEPEKIaJKON MOPIIHEH, KOJIEHYaThIM
BAJIOM U IIaTyHaMH.

Macca MOPpIIHA CHHU)KCHA 3a CUCT:

1) yxopauuBaHHs MOPIIHEBOTO Maiblia 332 CUYET
NPUMEHEHHSI CKOUIEHHOTO cpe3a 00OBIIIKU
MOPITHEBOTO MAJIBIIA;

2) npuMeHeHust 60Jee TOHKON F0OKHU MOPIITHS.

4. Knanan EGR c¢ 3/1eKTpOHHBIM
ylpaBJeHUEM

[Ipumensiercs anga obecnedeHuss MIaBHOM

paboTHI ABUTATENS MPU OOJBIIOM KOJTHMYECTBE

PELUPKYIUPYEMBIX OTPaOOTaBIINX Ta30B.

Knanan cucremsl EGR npuBonurtcst maroBsim
BJIEKTPOJBUTATEIEM U UMEET BJIECKTPOHHOE
yrnpaBiieHHe. MakcuMaJlbHO€ YMCJIO 11aroB
PpaboThI, KOTOPOE 3a/1a€T KOMITBLIOTED YIIPABICHUS
neurareneM (ECM), cienyromee:

nBurarens ZD: 44 mara;
nsurareiab YD: 61 mar

bonpuioe KoNMMUYECTBO PEHUPKYIUPYEMBIX
0TpaboTaBIIUX Ta30B, MOCTYMAIOUINX B KaMepy
CropaHusi, MPUBOANUT K 3aMEIJICHHIO CKOPOCTH
cropanus. bonee HU3Kass CKOPOCTh CropaHus
MPEIOTBPAIACT PE3KOE TOBBIIICHUE TaBICHUS
CTOpaHusi, YTO CIIOCOOCTBYET CHUKEHHUIO YPOB-
Hel 1ryma 1 BUOparuu.

IB-3
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NISSAN

5. Cucrema peryiupoBaHusi CKOPOCTH
BUXPEBOI0 JIBH:KEHUS 3apsijia
(nBuraresas ZD)

Jliist obecrnieueHrs BRICOKON CKOPOCTH BUXPEBO-
rO JABIKEHUS 3apsia MPU MaJbIX 4acTOTaxX Bpa-
IICHUS ABUTATENS] U BBICOKOTO KO duImeHTa
HAIOJHEHMsI IPU BBICOKUX YaCTOTaX BpalLEHUS
Y TIOJTHOM Harpy3Ke UCTOIb3yeTCs 3aCIOHKA YII-
paBJIEHUSI CKOPOCTBIO BUXPEBOTO JIBUKEHUS 3a-
psiaa. 3acioHKa, U3MEHSIOIAsi CKOPOCTh BUXPE-
BOTO JIBMKCHUS 3apsijia, TOBOPAYUBAETCS 110 KO-
MaHJIe KOMIIBIOTEpA YIIPaBJICHUS JIBUTaTElEM,
KaK IIOKa3aHo B TaOJIUIIE CIIpaBa.

6. BepxHsisi 3ByKOM30JIMPYIOIIAsi KPbIIIKA
aBurares (apurarenab ZD)

BepxHsst KpbIlIKa IBUTATENsT U3TOTOBJICHA W3
cTeksoBosiokHa. OHa TOTJIOMIAET IIyM,
HaMpaBJCHHBIN BBEPX, YTO CIMOCOOCTBYET
CHIDKEHUIO OOIIEeTo IIyMa JBUTATEls.

7. ATIOMUHHEBBLIA MAaCJSHBIA MOJII0H
¢ BCTPOEHHOH KOCHIHKOH

MacnsHblIii MOAI0H COCTOUT U3 BEPXHETO MacJIsi-
HOTO TIOJI7IOHA (2JTFOMUHUEBOT0) U HUKHETO Mac-
JITHOTO TIOJIIOHA (CTabHOTO). BepxHuit Macs-
HBIM MOJJIOH U OOKOBas KOCBHIHKA BBIITOJIHEHBI
KaK €IMHOE I1ICJIOC, YTO MOBBIIIACT JKECTKOCTh
KOHCTPYKITHH ¥ HICKJTFOUAET Tiepeavdy KoJIeOaH i
Ha 3JIeMEHTBI TpaHCMUccUU. B pesysbrare mym
Y BUOpaIMU, BBI3BIBAEMBIC MACISIHBIM OO0
HOM, CBEJICHBI K MUHUMYMY.

7 Buicokas N ///7

VenoBue

Ilonosxenue 3acnoOHKH,
perynupyouiei
CKOPOCTb BUXPEBOTO
JBIDKEHHUS 3apsaa
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B HeliTpanbHOM MOJI0KEHUU OTKpBITa
IIpu BKIIOUEHHOM Iepeaaye npu

MaJIOH Harpy3Ke JBUraTells Wil 3akpeiTa
4acTOTE BPaIIEHUsI XOJIOCTOT0 X0/1a

IIpu BrItOUEHHOM NEpenaye u OtkphITa

BepxHuii MacisHbIi MOAI0H
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8. Ynpyroe kpemienne KpbIlleK
(nBuraresan YD)

Kppiiika ronoBku 010ka HUIMHIPOB U KPbIIIKA
MeXaHu3Ma PUBOJIA PACTIPEICTUTEIHHBIX BaJIOB
yCTaHaBIMBAIOTCSA Ha JBUTATeNle Ha yHIpyrou
MOJIBECKE, COCTOSIICH U3 PE3NHOBOM MPOKIIATIKU
1 KPETIeKHBIX OOJTOB, BCTABICHHBIX B PE3MHO-
Bble 1Iaii0bl. B pe3ynbrare mpenoTBpamiaeTcs
METAJUIMYECKUM KOHTAKT MEXKIY KpPBIIIKAaMHU U
JBUTATENIEM, W, TAKUM 00pa30M, CBOAATCS K MU-
HUMYMY IIyM W BUOpaluu, nepegaBacMble Ha
KPBIIIKH U U3TydaemMble UMU. O0€ KPBIIIKU TAKKE
MMEIOT MMPUKPETUICHHBIE K HUM MaCcCOBBIC IEMII-
(bepsl, KOTOphIE IEpEMENIaloT PE30HAHCHYO Yac-
TOTy B OoJiee HU3KYIO 00JIaCTh, YTOOBI MOIJIO-
[IaTh IIyM ¥ BHOpAIMX OT OCTaJbHBIX ACTalei
JBUTATETIS.

9. bajnancupHblie Bajbl (aBUraresnb ZD)

Ha nanHoMm nBurarene ycTaHaBIMBAIOTCA JBa
OanmaHCHpHBIX Bana. bamancupHbIe Bajbl paciio-
JararoTcs o 00e CTOPOHBI OT KOJIEHYATOro Baja
Y BpallaloTCs B MPOTHBOIIOIOKHOM HaIlpaBJie-
HUU 110 OTHOIICHHIO JIPYT K JPYTY C YaCTOTOM,
BIIBO€ MPEBBIMIAIONICH YacTOTy BpalleHUS KO-
JeHYaToro Baja. banancupHeie Bajibl BBI3HIBAIOT
KoJieOaHrsT BHOPAIIMOHHBIX CHJI, KOTOPBIE TIPO-
TUBOTIOJIOKHBI IO HAIMPABIICHUIO KOJICOAHUSAM,
BBI3bIBAEMBIM JIBUTATENIEM. DTH OOpaTHBIE KOJIe-
O0aHHs TOTIOMIAIOT BUOpAIMU, BHI3BIBAEMbIC
JBHUraTeJIeM, YTO MPUBOAHUT K PE3KOMY CHHUXKE-
HUIO OOIIETro IIymMa ¥ BUOpallUid TBUTATEIIS.

IB-5
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10. ByIOK HWJIMHAPOB YMEHbIICHHOM
BbICOTHI (ABUTrarTesnb ZD)

J1J1s1 TIOBBIIIEHUS KECTKOCTH OJI0Ka IHIIMHAPOB
JIBUTATEISI C IIETBI0 CHIDKEHUS YPOBHS ITyMa U
BUOpanuil mpu ero pabore OJ0K LHIMHIPOB
paszenieH Ha JaBe yacTh. BepxHss yacte mpej-
CTaBJIsIeT COO0I HEMOCPEACTBEHHO OJIOK LIMIUH-
JPOB, @ HUYKHSAS 9aCTh — KapTep KPBIIIEK KOPEH-
HBIX TTOAUIUITHUKOB.

Takas npoyHasi U )KECTKasi KOHCTPYKUUS TPH-
BOJUT K CHIKEHHUIO YPOBHS IIlyMa M BUOPAIIHIA.

11. IIknB KOJIEHYATOTO BaJia C
neMngepoM KPYTHIbHBIX KOJeOaHUH

[HIkuB KOJIEHYATOTO BaJia C AeMII(EPOM KPYTHIIb-
HBIX KOJIeOaHWH COCTOUT M3 JBYX METaJlIH-
YeCKHX YacTeil, KOTOphle COCAUHEHBI APYT C
JIPYroM 4epe3 yNnpyryro (pe3uHOBYIO) BTYIKY,
PaCTOIOKEHHYIO MEXAY HUMHU U TPUBYIIKAHU-
3UPOBAHHYIO K HUM.

[Ipu 3TOM KpyTHIIbHBIE KOJIEOAHHUS OT KOJICH-
4aToro Bajia abCOpOMPYIOTCS IMIKMBOM KOJICHYA-
TOT'O BaJjia, KOTOPBIN BBIMIOIHSAET POJIb MACCOBOTO

nemrdepa.

12. IIpoMexyTOUYHAS HIECTEPHS C
MEXaHM3MOM KOMIIEHCAllMU 3a30pa
Mexay 3yObsimu (aBurarennb ZD)

Ha npomexyTo4HBIX IIECTEPHSX, BXOASAIINX B
3aLICILICHUE C IIECTEPHAMU PACIIPEACIIUTENBHBIX
BaJIOB, IPUMEHAETCSA MEXAHU3M, YCTPAHSAIOIINN
3a30p MEXIy 3yObsIMU 3a c4eT HEOOJBIIOTO
CIABUTA BHEIIHMUX LIECTEPEH M0 OTHOLICHUIO K
BHYTPEHHEH LIECTEPHE O] IECHUCTBUEM BHYT-
PEHHUX NPY>KUH. Takast KOHCTPYKIMS IIOJIHOCTBIO
yCTpaHsEeT 3a30p MEXIY 3yObsMU LIecTepeH. B
0OBIYHOM ciyyae, Korja Mexay 3yObsiMu
LIECTEPEH UMEETCA 3a30D, ITO MPUBOAUT K BO3-
HUKHOBEHUIO IIyMa 3a CUET yIapoB 3yObeB IpU
pas3roHax M 3aMeJIeHUsX. B TaHHOW KOHCTPYK-
uu oOecreyuBaeTcsl HyJIeBOU 3a30p, 3HAUU-
TEJIbHO CHUKAIOIIHI IIyM.
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Knanan, perynupyromuil KOJIM4eCTBO
BIIyCKA€MOI'O BO3JlyXa, OTKPBIT
Hanpas-

neHue %1t

Pacumpenne
yekoperusl 1Y *p' b

Hanpas-
JICHUE
YCKOpCHHS| 4 ¢ 4 4 4

b

13. Knanan, peryJMpyommui KoJU4eCcTBO
BIIyCKaeMOro Bo3ayxa (aBurareasb ZD)

HpI/I OCTAHOBKC AU3CIBHOI'O ABUTATCIIA MPOHC-
XOIAT €0 3HA4YUTCIIBHBIC KoJIeOaHMs Ha oropax,
BBI3BaHHEIC HECTAOMILHOCTBIO YaCTOThI BpaIic-
HMH, CBSI3aHHOM C HECKOJLKHUMH SABJICHUAMU,
nponucxoasauumMu OJJHOBPEMCHHO.

1. Cxarblii BO31yX B LIMJIMHIpAaX CTPEMUTCS C
YCKOpPEHHEM NEPEMECTUTD MOPILIEHb BHU3 B IIPO-
Lecce 3aMeIJICHUs BPALeHHsI IBUTATEsL.

(3ameieHne U yCKOpEHHE — 3TO B3aHMHO CBS-
3aHHBIE MTPOLIECCHI. )

2. I[BI/IFaTCJ'II) pa60TaeT Ha JOCTATOYHO HHU3KUX Knanan, perynmupyromuii KoJIU4eCTBO

BITYCKAacMOro BO3Jyxa, 3aKpbIT
4acTOTaX BPAIIEHUs (4aCTOTa BPALECHHUS IIPOXO- Hanpas. . Y HanaB, P ——
JTUT Yepe3 Pe30HAHCHYIO YacTOTY). yoxoperns 4 CETHE Yoroperis] Pacumpenpe
Knanan, perynupyromuid KOIU4ECTBO BITyCKae-

MOT0 BO3/1yXa, IEPEKPhIBAET MOCTYIJIEHUE BO3-
IyXa B IMJIMHIPHI TIPU OCTAHOBKE JBUTATEIS,
9YTOOBI OTPAaHUYUTH SBJICHUE, OMIMCAHHOE BBIIIE
B nyHkTe 1. Takum oOpazom, 3a cuer npeaesb-
HOTO YMEHBIIICHHSI KOJIMYECTBA BO3yXa, MOCTY-
MAIOUIET0 B LIMIMHIAPBI, CO3JAETCsl 3HAYUTEIb-
HOE pa3peKeHHE Ha TaKTe BITYCKa.

Crnenyer UMETh B BU]TY, YTO OCH3WHOBBIM JBUTA-
TEJb NPU OCTAHOBKE PACKAUYMBAECTCS MEHBIIIE,
YeM JIM3EIIbHBIN, B CBA3HM C HECKOJILKMMHM TIPH- DID-NV-tb-13-a.tif
YHHAMU.

1. KonuuecTBO MOCTYMAOIIETO B HUIUHAP BO3-
IyXa OTpaHUYEHO, TTOCKOJBKY MPU OCTAHOBKE
JIBUTATENIS APOCCENIbHAS 3aCIIOHKA 3aKPhITA.

2. CTeneHb CKaTHS HUKE, UYeM B JU3SITLHOM JIBH-
rareje.

3. Macca Bpamaromuxcs Aetaiei B 06 H3HHOBOM
JIBUTaTejIe 3HAYUTEILHO HI)KE, YEM B JU3EIIb-
HOM.

AwMiunrtyna

Pesonancuast Yacrora YacToTa

qacToTa BpalICHUA
X0JIOCTOT'O
Xoaa

DID-NV-tb-13-b.tif
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14. MaxoBHK €O BCTPOEHHBIM MaCCOBBIM
aemigepom (aBurareanb Z.D)

JI71st cCHYDKEHUsT BUOpALIMiA IBUTATENST HA MaXo-
BUKE MMEETCS MaccoBbIl gemndep. ITOT
MEXaHHU3M CHHUXAET CIIeIYIoINe BUOpaAIIUH.
1. Bubpanuu gBuraresns, BbI3BaHHbIE H3Me-
HEHUEM YacTOThI BpPAIICHUS.

2. BuOpanuu asuraresis, BO3HUKAIONIUE B
MOMEHT COEJIMHEHUS Bajla JBUTATENS C TPaHC-
MHCCHUEH (TI0 ATON MPUYMHE BEIOMBIN THUCK
CIEIUJICHUSI He 000pyI0BaH JeMiipepom Kpy-
THJIBHBIX KOJeOaHUiA).

[IB-8
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6. Cucrembl ynpasienus asuraresiem (CY)

IHpeaynpe:xaenune
JlaHHBIN pa3jen mpenHa3HaueH Ul TIOMOIIM TEXHUYEeCKH paOOTHHKaM, U3y4arolliM HOBEIC
YepTHI AU3EILHOTO ABUTATENS C HETTOCPEACTBEHHBIM BIIpbhickoM TorumiBa Nissan — NDiD (Nissan
Direct Injection Diesel). O Hu kouM 00pa3oM He 3aMeHseT PyKOBOICTBO MO TEXHUYECKOM
AKCIDTyaTaIMy U 00CTyKUBaHUIO, KOTOPBIM BCET/Ia CIEYeT IMOJIB30BATHCS ISl IIOYYCHUS CaMOi
TOYHOW WH(OPMAITIH.

Conep:xxkanue
1. YnpaBneHnue ABUrareiem Cy-2
1.1. Onucanue CVy-2
1.2. Cxema CUCTEMBI JUATHOCTHKHA CVY-3
1.3. VYnopaBneHue cucTeMON TOIUTMBOIOAAYN Cy-4
1.3.1. Cucrema ynpaBiieHUs Cvy-4
1.3.2. CpaBHEHHE CHUCTEM YNPABIICHUS [TO1a4€i TOTUIMBA CV-5
1.4. DnexrponHoe ynpasieHue cucremonn EGR CV-5
1.5. VYnpapneHue naBjieHHUEM HaJTyBOUYHOTO BO3ayxa (aBurarenb ZD) CVY-6
1.6. VYnopaBiieHHe CKOPOCTbIO BUXPEBOTO JABMXXEHHMS 3apsiaa (aBurarens ZD) CV-8
1.7. Knanan peryaupoBaHHs KOJIMYECTBa BIIyCKaeMoro Bo3ayxa (asurarens ZD) CVY-8
1.8. VYmpapieHue yCKOpEHHBIM MPOTPEBOM JIBUraTesns (nBurareis ZD) CVY-9
1.9. VmpasneHnue pacxoaoM oTpabOTaBIINX Ta30B (aBHUraTeNnb ZD mis

AKCIUTyaTallMu B YCIOBUAX XOJIOJHOTO KJIMMaTa) CVY-9
2. Y31bl U feranu CVY-10
2.1. TomIMBHBIA HACOC BBICOKOTO JIABJICHHUS C AJIIEKTPOHHBIM YIIPaBICHUEM CV-10
2.1.1. Onucanue CVY-10
2.1.2. CpaBHEHHE TEXHUYECKUX XapaKTEPUCTUK CVY-11
2.1.3. YcrpoiicTBO CVy-12
2.1.4. Ilpunuun paboTsl CV-13
2.1.4.1. TonMBHBINA KOHTYP HU3KOTO JAABJICHUS CVy-13
2.1.4.2. TonsIMBHBINA KOHTYP BBICOKOTO JaBICHUS CV-15
2.1.4.3. YnpaBiieHHE ONEPEKEHNEM BIPHICKUBAHMS TOILJIMBA CV-20
2.1.4.4. JlaTyuk MOJIOXKEHUS KyJIauKOBOM I1aii0bI CVy-23

2.1.4.5. KomnproTep ynpaBieHUs: TOIUIMBHBIM HACOCOM BBICOKOTO
JTaBJICHUS CVY-24
2.2. ®opcyHka CVy-25
2.3. JlaTymk moJjokeHus KoJieH4aToro Bajna (matauk BMT) CVY-26
2.4. Jlatyuk naBieHUs HAJTyBOYHOTO BO3AyXa (aBurarenpb ZD) CV-26
3. CamoauarHocTuka CVy-27
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1. Ynpasienue aBuraresiem
1.1. Onucanmue

VYipasieHue IBUraTesieM OCYIIECTBISIETCS C TTIOMOIIBIO KOMITBIOTEPA YITPABJICHHUSI IBUTATEIIEM
(ECM) u xoMmprOTEpa yIpaBieHUs TOILNIMBHBIM HacocoM Bhicokoro mamineHus (THBJ). B
TaOIUIIe HUKE TPUBOISITCS] OCHOBHBIE (DYHKIIUU YIIPABJICHUS U MOSICHSIETCS X Ha3HAUYCHUE.

DyHKUIHSA

Onucanue

anaBJIeHHe KOJIM4YC€CTBOM
BIIPBICKHBACMOI'O TOIIJIMBa

ObecrieurBaeT ONTUMANIBHYIO BETUYMHY LIUKIOBON MOAa4YU
TOILTUBA B 3aBUCUMOCTH OT YCJIOBUI paOOThI ABUraTess
MOCPEICTBOM COEIMHEHUS KOMIIBIOTEpA YNpPaBICHUS
JIBUTaTeNieM ¢ KoMIbroTepom yrpasieHuss THB/I.

praBHeHI/IC OIICPCIKCHUCM
BIIPBICKMBAHHA TOILUIMBA

ObecneurBaeT ONTUMAIBHYIO BEIMYMHY yIJa OMEPEeKECHUS
BIIPBICKMBAHUS TOIUIMBA B 3aBHCUMOCTH OT YCJIOBUH PabOTHI
JBUTATENIS IOCPEICTBOM COCAUHEHMS KOMIIBIOTEpa YIIpaB-
JICHUs! IBUraTelieM ¢ KomIbroTepoM yrpasieHus THB/I.

YopapneHue paboToi cBeuei
HPEIITYCKOBOTO TI0JI0rPeBa

VYhpaBisgeTr npoAaoKUTENBHOCTBIO BKIFOUEHHS CBEUEH
MPEIITYCKOBOT'O MOIOTPEBa B 3aBUCUMOCTH OT TEMIIEPATyPhI
OXJIAXKIAFOIIEH KUIKOCTH JIBUTATENS.

VYpasienue padoToi
BEHTWISITOPA CHCTEMBI
OXJIAXKACHUS OABUTATCIIA

VipasisieT BRICOKOW/HU3KOW CKOPOCTHIO BEHTHIISATOPA
CUCTEMBI OXJIAKJECHUS JIBUTaTelsl B 3aBUCUMOCTH OT
CUTHAJIOB JIATYMKOB TEMIEPATYPHI OXJIAKIAIOIIEH KUJIKOCTH,
CKOPOCTH aBTOMOOMWJISI U COCTOSIHMSL KOHIUIIMOHEpPa BO3/IyXa.

DNEeKTPOHHOE yTpaBJIeHUE
cucrtemoii EGR

VYnpagiser paboToi IaroBOTO AJIEKTPOABUTATES,
npuBoadiero kianan cucreMbl EGR, ans perynupoBanus
pacxosia peHUPKYIUPYEMBIX Ta30B.

VYipasieHue KOHIULHOHEPOM
BO3/lyXa

OTxroyaet pese NpuBoja KOHIUIMOHEPA BO3LyXa IIPH
pasroHe U MaKCUMaJIbHOW CKOPOCTHU AJIsl CHWKEHMSI Harpy3Ku
Ha JBUIaTellb.

VYipasieHue npoueccom
Iporpesa JBUraTess
(nBurarens ZD)

Koraa BKiIIOYHA cricTeMa OTOIUICHUS, YBEIHMYMBAET YaCTOTY
XOJIOCTOTO XO/1a JIJIsl CKOPEUIIIETO TTOBBIIICHUS TEMITEPATYPhI
OXJIAKIAOIIEH JKUJIKOCTU JIBUTATENS M YBEIUYCHUS dPQek-
TUBHOCTH Pa0OOTHI CHCTEMBI OTOIUICHUSL.

VhpasiieHue naBjieHHEM
HAJTyBOYHOTO BO3/yXa
(nBurarens ZD)

VYrpasiser 3eKTPOMAarHUTHBIM KJIAIIaHOM PEryaupyeMoro
TK (c perynupyembim JIHA) B 3aBUCUMOCTH OT yCIOBUI
paboThI ABUTATEIS.

HuTerpupoBaHHOE YIIpaBICHHE
nsurareneM-AKII
(mBurarens ZD)

HpI/I ABTOMATHYCCKOM IICPCKIIIOYCHUH Ha BBICHIYIO HJIN
HHU3IIYIO IEPpCAady YMCHbIIACT Kp}/'TSIH_[I/Iﬁ MOMCHT JIBUIaTCJIIA
IJIs1 CHMOKCHHA PBIBKOB B TPAHCMUCCHH.

VYIpaBieHUe CKOPOCTBIO
BUXPCBOT'O ABUXKCHHA 3apsia

VYnpagnser nonoxkenuem "BKJL/BBIKJL." 3acnonku,
PErylupyoNIe CKOPOCTh BUXPEBOTO ABUKECHHUS 3apsija,
B COOTBETCTBHUH C YCIOBUSIMHU PabOTHI.

VYnpaBiieHHE KOJIMYECTBOM
BITyCKaeMOI'0 BO3IyXa
(nBurarens ZD)

HpI/I OCTAHOBKC ABUTATC/IA YMCHBIIACT KOJIcOaHHs ABUTATCIIA,
3aKpbIBas KJIallaH BO BHYCKHOﬁ CHUCTEMC ABUTATCIIA.

YipaBiieHHE BBITYCKHBIMHU
razamu (aBurarens ZD
JUTSI XOJIOMHOTO KJIMMATa)

Korna BbIkiIrouarenb CUCTEMbI OTOIICHHUSI HAXOAUTCS

B nonoxenun "BKJL.", 3akpbiBaeT KiianaH peryjaupoBaHUs
pacxoyia nepenyckaeMbix oTpadOTaBIINX Ia30B JUIs
NoBbIIEHNS 3((HEKTUBHOCTH PAOOTHI CUCTEMBI OTOIICHHUS.

Cucrema JUAardHoCTHUKHU

Cucrema camonuarnoctuku u npudop CONSULT-II ucnomns-
3YIOTCS TSI OOJICTYCHUS THATHOCTHKHY.
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1.2. Cxema cucTeMbl TUATHOCTUKH
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1.3. YupaBJ/ienne cuUCTEeMO#l TOIIMBOINOAAYH

1.3.1. Cucrema ynpasJjieHust

KoMmmnberoTep ynpaBiaeHUs ABUraresieM NEpelacT 3aJaHHble BEJIMYUHBI [IUKJIOBOW NOJAYU
TOIUIVBA, YIJIa ONIEPEIKEHUS BIPHICKUBAHUS, YACTOTHI BPALLICHUS IBUTATEIIS U T.Jl. B KOMITBIOTED
ynpasienus: THB/I 1 momy4aeT U3 3Toro KOMITbIOTEpa CUTHAJ O MOJIOKESHUN KYJIa4KOBOH MIaiObI
u Temneparype ToriuBa. Ha ocHoBe nanHO# mH(popmarmu komnbiotep yrpasienus THB]]
MOCBHUIAET CUTHAJIBI B IO3UPYIOIIMIA KJIAllaH 1 KJIallaH, YIPaBISIFOIINN MEXaHU3MOM OIEPEKECHUS
BIIPBICKUBAHUS, JIJIS1 TIOJTYYEHHs ONTHUMAJIbHBIX 3HAYEHUM LIMKIOBOW MOJAa4YM TOIUIMBA U yIvia
OINEPEKEHUS BIIPBICKUBAHHUS.

THB/I ¢ 371eKTpOHHBIM YIpaBICHHEM

Kommsrorep ynpasnenus THB/]

Kommnbrorep
YIpaBIEeHU|

ApHraTeseM Qﬂuzummu_e
(ECM)

YA ITTTOTIINTOTIIN,

Koanan MexaHH3Ma peryaupoBaHus
OIEPEKCHHS BIPHICKUBAHUS

DID-EC-tb-1-3-1-a.tif
Kaxnprii curaan oOMeHa nHpopMalueld MexIy KOMIbIOTEpaMU YIPABICHUS ABUraTeleM H
THB/I nepenaercs no muHe MysbTuIuiekcHOW ceth CAN. Takoi TUII COEIMHEHHsI CHUKAET
TpeOdyeMoe KOJIMYECTBO MPOBOJOB MO CPABHEHHIO C TPAMUIIMOHHBIMUA CXEMaMH TIEepeaadn
CUTHAJIOB Oyiaroziapsi €ro cUCTEMe MOCIEe10BaTEIbHON Nepelaun JaHHbIX.

TpamuuuonHas nepenada HHGOPMaLN
TocnenoBarensHas nepeada faHabIX (ceTb CAN)

(npumep)
Ynpasnenue Ynpasnenue
KOpOOKoii - : JIBHTaTeNIeM H/HIIH
nepenas < > I Crannus 1 Cranims 2 Cranuys 3 Cranuys 4
Ar A A
Yyv Y
Cucremsr ABS/ OIIeKTPOHHBIH
TDS, ESP UMMOOMITai3ep
DID-EC-tb-1-3-1-b.tif

CBs13p MEXIy ABYMs YIPaBJISIIOLIMMU KOMIBIOTEPAMHU OCYILUECTBISETCA MO IBYM IPOBOJAM.
OauH uAeT OT KOMIIBIOTEPA YNpaBIEHUs JIBUrareieM K KoMibioTepy ympasieHuss THB/I, a
Ipyrou — ot kommbiotepa ynpasienus THB/[ k komnbroTepy ynpaBieHUs IBUTATEIIEM.
Ncnonb3oBanue mmHbl CAN N0O3BOJISET MOCAEA0BATENBHO MOCHIIATh CUTHAJIBI CO CKOPOCTBIO
nepenaun 500 k6ut/c. CUrHANBI OT JaTYUKOB KOJUPYIOTCS TaKUM 00pa3oM, 9TO KOMIBIOTEPHI
ynpasienus asurarenem 1 THBJI cMorm ux uaeHTHUIIMpoBaTh.
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1.3.2. CpaBHeHMe cuCTeM YNpaBJIeHUA MoAa4Yeill TOIUIMBA

B Tabnwuiie mokazaHbl pa3inurs MEKIY METOIaMHU YIIPABICHUS! CUCTEMaMH TOTLTMBOIIOIaq U
nu3elbHBIX aBuraresiel NDiD u geuraresnei ¢ pasneneHHou kamepoii cropanus (CD20ET).

JlBurarenn NDiD CD20ET (mnst cpaBHEHWS) enn
VYrpasieHue OcHOBBIBasCh Ha 3aJaHHOM Beau- | Ha ocHoBe BXOmgHbIX curHaioB, Takux | IToBwlmenue
KOJIMYECTBOM | UMHE LUKJIOBOM MOJAayd TOIUIMBA, | KakK 4YaCTOTa BpALLEHUs ABUraTells, CTe- | TOYHOCTH
BIPHICKUBAEMOTO | MTOCBIIAEMOM KOMIIBIOTEPOM YII- | NMEHb HAXKATHS Ha MEJalb aKCEIepaTo- | perylmMpoBaHuUs
TOILIMBA paBlIeHus ABUTaTeNeM, KOMIILIOTED | pa, TeMIlepaTypa OXJIaXAAIOMIEH KU~ | BETUYHUHBI
ynpasienuss THBJI Hemocpen- | kocTH, KOJMYECTBO BO3IyXa, MOCTyHa- | LIMKIOBOM
CTBEHHO YIPABJISET JO3UPYIOLIUM | IOLIEro Ha BIIYCK, M TEMIIEpaTypa TOI- | MOJAYy TOIUIMBA
knanaHoMm B THB/I 1 u3Mensier Bpe- | jiBa OCyUIECTBJISIETCS yIpaBJ€HHUE | 3a CUET
Msl 3aKpBITOrO COCTOSIHUSI 3TOTO | 3JEKTPOHHBIM PETYJIATOPOM U U3MEHSA- | YIpaBlIeHUS
KJIaraHa JyIsl I3MEHEHVS BEIMIMHBI | eTCs TOJI0KEeHNE TO3UPYIoed MypThl | BpeMeHeM
LMKJIOBOM Mmofia4uu ToruivBa (yrpas- | (ympaBieHHE MOJT0KEHUEM )
JICHHE BPEMCHEM)
VYnpasienue OcHOBBIBasICh Ha 3aJJaHHOM KoM- | Ha ocHOBe BXOOHBIX CHUTHAJIOB, Takux | IloBbllienue
OTepeKeHUEM | TIBIOTEPOM YIIPaBJICHUS ABHUTAaTe- | KaK BEIMYHMHA ITMKJIOBOM IMOJAYH TOIUIA- | OBICTPOACHCTBUS
BIIPBICKMBAHUS | JIeM yIJIe ONepEKEHHS BIPBHICKMBA- | Ba, YaCTOTHI BPAILIEHUS JIBUTATENS, TEM- | M CTaOMILHOCTH
TOILIMBA HHS, KOMIIBIOTED YIpPAaBJICHHUS | TepaTypbl OXJIAXIAIOIMICH KUIKOCTH U | paboThI
THB/I ynpasisieT aj1.MarH. Kjana- | curHaja oT JaT4MKa I0AbeMa UIJIbl pac- | MEXaHU3Ma
HOM, M3MEHSIONIUM JaBJIE€HUE C | MBUINTENS OCYIIECTBISETCS YIPABICHUE | ONEPEKESHUS
OJIHOW CTOPOHBI IOPILIHS MEXaHU3- | KJIamaHOM MEXaHH3Ma ONEepeXEHUs | BIPHICKUBAHUS
Ma onepekeHuns BuprickuBanus. C | BOpeICKMBaHUA. Perymmpyercs nmasie- | TommmBa 3a cueT
JIpyroi CTOpOHBI Ha IOPIIIEHB JIeli- | HUe, nelcTByrolee Ha MOPIICHh MeXa- | MeXaHH3Ma
CTBYET BO3BpaTHast IPYKUHA. HU3Ma ONIEPEKEHHUSI BIPBICKUBAHUS, IIe- | PEryIMpOBaHUs C
pemelnas mopuieHb B MOJOXKEHHE, IIPU | CEPBOKIIAIIAHOM
KOTOpOM JaBJieHHE TOILJIMBA YpaBHOBE-
LIMBAETCS CUJION BO3BPATHOM MPYKUHBI.

1.4. DnexTponHoe ynpasieHue cucremoii EGR

Onucanue

JJist CHYDKEHUST TOKCHYHOCTH OTPa0O0TaBIINX ra30B (CHUKEHUS BEIOPOCcOB NOX) U yITydIeHUs
PA3TOHHBIX XapaKTEPUCTHUK UCIIOIB3YETCS IIArOBBINM AJIEKTPOABUTATENb, IEPEMEILAIOIINN KJIAITaH
cucteMbl EGR 1o curnany koMmmpioTepa yrnpaBieHHs JBUTATEIEM, YTO 00ECTICIMBACT MOTyde-
HUE ONITUMAIBHOTO PacXo/ia MePeIyCcKaeMbIX OTPa0OTaBIINX ra30B. DTOT PACXOl OTMPEACTISAETCS
B COOTBETCTBHM C YAaCTOTOM BPALCHHS JBUTaTelsl, IUKJIOBOW MOJAYEH TOIUIMBA, BEJIUYUHOU
Ha)XaTHUs HA NEJalIb aKCEJIeparopa, pacxol0M BIIyCKAEMOI0 BO3/lyXa U IPYyTUMHU NapaMeTpaMu
pexuma paboTel. JlaHHas cucTema y)Ke MPUMEHSETCS Ha APYTUX JBUTATEISAX, HAIPUMEpP Ha
neurarene QG18DE, ycranaBnuBaemom Ha mogenu P11.

HpuHoun padoTsl

1. YopaBieHue maroBbIM 3JEKTpPOJBUTATENIEM, TPUBO-
M kiianad cucremsl EGR.

Kornma curnan ot KOMIbIOTEpa yIpaBiICHUs JBHUTATEIIEM
nepenaeTcs Ha KiarnaH, perylupyronil pacxo neperyc-
KaeMBbIX OTPa0OTABIINX T'a30B, IATOBBIN JIEKTPOIBUTATEITb,
PaCIONOKEHHBIM BHYTPH KJIallaHa, MOBOPAYMBACTCS Ha
YHCJIO IIaroB, COOTBETCTBYIOIIEE CUTHAIY, TpeOyromeMy
MEPEMECTUTh CTEPKEHb KJlaliaHa BBEpX WJIM BHU3, TAKUM
00pa3oM, OTKpBIBAsi MJIU 3aKPBIBAsi CEYCHHE MEPEITYCKHOTO
KaHasna. Bennuuna pacxoja perupKyIupyeMbIix OTpadoTaB-
IIMX Ta30B MEHSETCS B 3aBUCUMOCTH OT YKCJIa 1aroB (Io-
BOPOT Ha OOJIBIIIEE YUCIIO MIAr0B MPUBOAUT K YBEITHUEHHUIO
pacxofa penupKyIUPYEMbIX OTPaOOTaBIINX Ta30B).

2. Orpannyenust Ha ucnolib3oBanue cucteMbl EGR

,HJ'IH YIIy4HICHUSA €3J0BbIX KaYCCTB ABTOMOOMJIS nogadya pCuupKyJINPYyEMbIX 0Tpa6OTaBH_II/IX ra-
30B OTKJIFOYACTCA IIPH CIICAYIOMIUX YCIIOBUSAX:

1) xorga nBUraTeab OCTAHOBJIEH;

2) mpu Harpy3Ke ABUraTessi, OJIU3KOH K MaKCUMaIbHOM;

3) npu HU3KOM TeMIIepaType OXJIaKIAt0IeH KHUIKOCTH.
CV-5
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1.5. Ynpasienue nqaBjaeHHeM HaJyBOYHOIO Bo3ayxa (aBurarenab ZD)
Onucanmue

DNEeKTPOMarHUTHBIN KJIaNlaH yIpaBiICHUS TYPOOKOMITPECCOPOM C PETYITHPYEMBIM JIOMATOUHBIM
HarnpasJstonM anmnaparoM (JIHA) TypOuHs! peryaupyert qaBieHue Hau1yBa, 00eCIiednBaeMOro
TypOokomMIipeccopoM. OH u3MeHsIeT yroi moBopoTa Jionarok B JIHA TypOuHbI, 4TO 1MO3BOJISET
MOJTYyYHUTh ONTUMAIBHYIO paboTy TypOoKOMIIpeccopa Ha OONBIINX M MaJbIX Harpy3kax
JIBUTATETIS.

DJNEKTPOMAarHUTHBINA KJIallaH MOJy4YaeT CUTHAJ OT KOMIIbIOTEpa YNpaBJIEHUS JBUTATENIEM U C
MCIIOJB30BaHUEM Pa3pPEKECHUS M3MEHSET Ha TpeOyeMylo BETMYHMHY YToJ MOBOPOTa JIOMATOK,
PaCTOJIOKEHHBIX 10 OKPYXKHOCTH JIOTIATOYHOTO HAIPABJISIONIETO arapara Ha BXOJe Ta3a B
KoJsieco TypOuHbl. JlaHHas cuctema obecrieunBaeT 6osiee ObICTPOE MOBBIIICHNUE TABJICHUS Hal-
JTyBOYHOTO BO3JyXa M COKpalleHHWE BPEMEHH pa3roHa aBTOMOOWJIS, a TaKXKe yIydIIeHUE
TOIJTMBHOW SKOHOMHYHOCTH Ha BCEX PEKUMaX paOOThI IBUTATEIIS.

1. McnomHUTEeNbHBIN 2IeMEHT 4. Kopmyc xommpeccopa 7. TloBOpOTHBIE IONATKH
ynpasnennstJIHA TypOuHbI 5. KopIIyc O/ IINITHIKOB JIHA typOuHbI
2 . rox 6. Peryupyloriee KoNbLO 8. Koneco TypOuHbI

3 . Komneco TypOHHBI 9. Koneco komnpeccopa

DID-EC-tb-1-5-c.tif
IpuHuun padoTsl

DneKTpoMarHUTHEIN Kianad ynpasienus JIHA TypOuHbI paboTaeT 1mo MUKINnIeCKOMY PUHITAITY
"BKJIFOUEH/BBIKJIFOUEH" Ha ocHOBe cHWrHaia, oChUIAeMOTO KOMITBIOTEPOM YIPABICHHS
neurarenem. Ypennuenue neprona "BKIIFOUEH" npuBoauT K NOBBIIEHHIO JaBICHUS HAITyBa.

Curnan, mogaBaeMplid Ha KiianaH ynpasieHus JIHA TypOunsl, umeeT o0paTHyto cBsi3b. [loaTomy
KOJTMYECTBO TOCTYTAOIIECTO B JBUTATENb BO3AyXa MOAOUPAETCS PaBHBIM BEIMYWHE, PACCUH-
THIBAEMOW KOMIIBIOTEPOM HAa OCHOBE YAaCTOThI BPAILICHUS JBUTATENS U IIUKIOBOM MOJAYH TOTI-
JIUBA, JIJIS TIOJTyYEeHHSI ONTUMAIBLHOTO JaBJeHUS HaTyBa. [Ipn HOpMaIbHBIX YCIOBHUSIX PaOOTHI
JIBUTATENS 3TO YIPABICHUE MO 3aMKHYTOMY IIMKIIY BBINOJIHSETCS KOMIIBIOTEPOM YNIPABJICHUS
JIBUTAaTEJIEM B 3aBUCMMOCTHU OT Pacxoja BIIyCKaeMOIro BO31yXa, U3MEPSIEMOr0 MacCOBBIM
JTATYMKOM-PACXOAOMEPOM BO3AYXa.
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Jlnst noBblieHust faBienus HaytyBa nepuos "BKIIFOUEH" knanana ynpasnenust JJHA TypOunbt
YBEJIMYUBAETCS TI0 CUTHATY OT KOMITBIOTEPA YIIPABIICHHS IBUTATEIIEM, UTO IPUBOAUT K TIOBOPOTY
nomnatok JIHA TypOuHBI B MaKCHMAaJIBHO 3aKPBITOE TIOJIOKEeHHE. B 3TOM citydae oTpaboTaBiime
ras3bl MOMAJAI0T Ha JIOTIATKU KoJieca TYpOUHBI TPAKTHYECKH MO IPSIMBIM YIJIOM, YTO HauboJee
3¢ deKTUBHO TpaHCHOPMUPYET SHEPTHIO OTPAOOTABIINX TA30B BO BpallaTeIbHOE JABMKECHUE.
B pesynbrare cuiia, Bpaiaroias Kojaeco TypOuHbI, MAKCUMaJIbHA.

Jnis cHxenus napneHus Haaaysa nepuof "BKJIFOUYEH" kianana ynpasnenus JIHA TypOunst
YMEHBIIAETCS 110 CUTHALY OT KOMITBIOTEPA YIIPABJIEHUS JBUTATENIEM, YTO IPUBOAMT K IIOBOPOTY
nomnatok JIHA TypOuHBI B MaKCHMaJIbHO OTKPBITOE MOJIOKEHHE. B 3TOM citydae oTpaboTaBime
raspl MOMAJAIOT Ha JIOMATKU KoJieca TypOUHBI MOJ OCTPHIM YIJIOM, YTO B MEHBLICH CTENeHU
TpaHcHOPMHUPYET SHEPTUIO0 OTPaOOTABIIMX T'a30B BO BpallaTelbHOE JABIKEHUE. B pesynbrare
Ha JIONIATKU NIepeaaeTcs MEHbIlas BpalaTebHas Cuja.

CM. pUCYHOK, IPUBOJUMBIN HUKE.

Korna naBnenue HajajayBa IpeBBIIIAET OMPENECICHHOE 3alaHHOE 3HAYEHUE, KOMIIBIOTEp
YIIPABJICHUS IBUTATEIIEM TIEpeacT JIEKTPOMArHUTHOMY KJIallaHy CUTHAJI YMEHBIITUTH TIEPHO/T
"BKJIFOYEH" st cHukeHus NaBiieHusl HaJyBa. BennunHa 3TOro JaBjieHUs! ONpeesieTcst
JATYMKOM JIaBJICHUSI HAJTyBa, yCTAHOBJICHHBIM B OXJIaJIUTEJIE HA/ITyBOYHOTO BO3/IyXa.

Perynmupyemsriit JIHA TypOuHBI Takke BBITOIHSAET (DYHKIIMIO MEPEMYCKHOTO KilamaHa Mepen
TypOUHOMN, KOTOPBIH yCTaHABIMBAJICS Ha OOBIYHBIX TypOOKOMIIpeccopax (IepenyCKHOM KilanaH
nepe TypOMHOM He ycTaHaBIHMBaeTCs Ha TypOoKoMIipeccopax ¢ peryaupyembiM JIHA TypOuHsr).

‘Yron Bxona

0TpaboTaBIINX

Ta30B HA JIONIATKH,

KoJieca TypOUHBI ‘Yron Bxofja 0TpaboTaBIINX
ra30B Ha JIOTIAaTKH KoJeca
TYpOUHEI

IoBopotHsie nonatku JIHA TypOuHBI

JlonmaTtku B MaKCUMaIIbHO OTKPBITOM IIOJIOKECHUN JlonmaTku B MakCUMaJbHO 3aKPBITOM ITOJIOKECHUH

DID-EC-tb-1-5-d.tif
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1.6. YnpasieHue CKOpPOCTHI0 BUXPEBOro JABU:KeHHUs 3apsiaa (aBurareiab ZD)

Onucanue

JI71st omy4eHusl ONTHUMAaIbHON CKOPOCTH BHXpE-
BOTO JIBWKCHUS 3apsfa U MaKCUMaIILHOTO KO3(-
(duIreHTa HATIOJIHEHHS Ha JIBUTATENIC YCTaHABIIH-
BACTCS 3aCJIOHKA PETYJIMPOBAHUS CKOPOCTH BUX-
PEBOTO JIBMKEHUS 3apsa. JTa 3aclIOHKA yIpaB-
JISICTCS DJICKTPOMArHUTHBIM KJIAIIAaHOM, Pa0dOTaro-
M 1o ipuHImy "BKJIKOYEH/BBIKJIFOYEH"
B 3aBHCHMOCTH OT peXHMa paOOThI ABUTATEIIS.
Korna apurarens padoTaeT Ha HU3KHX HarpysKax,
3aCJIOHKA yTIPABJICHUS CKOPOCTBIO BUXPEBOTO JIBH-
YKCHUS 3apsizia 3aKPbITa, M BO3IYX MOCTYIIACT B Ka-
Mepy CTOpaHus TOJILKO Yepe3 CIIHpaICBUIHBIN Ka-
Hay1. [Tpu 5TOM B Kamepe CropaHusi oTy4aeTcs BbI-
COKasi CKOPOCTh BHXPEBOTO JIBM)KCHUS 3apsiia U
YITy4IIIaeTCs IEPEMEITMBAHUSI TOTUTHBA C BO3YXOM,
4T0 00eCIIeUnBACT HAMTYYIIIEe CTOPaHHE.

3acoHKa, perynupyromast
BUXPEBYIO CKOPOCTB 3apsiia

BLIHyCKHBIe KJIaITaHbI

TaHreHIMaIbHbBII
BITyCKHOM KaHal

CrinpaneBuIHbII
BITyCKHOM KaHall

Bryckuble
KJIaraHbl
* Iepenusst yacTs qBUTaTENL

DID-EC-tb-1-6-a.tif

[Tpu BBICOKMX YacTOTax BpAIICHUS WU paboTe ¢ OOJIBIION HArpy3KoH, Korja Tpedyercs moaa-
BaTh Ha BIYCK OOJIbIIICE KOJUYECTBO BO3IyXa, 3aCJIOHKA OTKPHIBACTCS, M BO3AYX IMOCTYIIACT
yepe3 00a BIYCKHBIX KaHaJla: TAHTCHIIMAIBHBIN U CIIMPAJICBUIHBIN, 00ECIIeUnBasi yBEIMUCHUE
KOJIMYECTBA BO3/IyXa B KaMepe CrOpaHHUs, YTO HEOOXOAMMO JUIsl CTOPAHMS JIOMOJIHUTEIHHOTO
TOIUIMBA, BIPHICKUBAEMOIO HA MOJHON Harpys3Ke.

Ipunuun padoTsl

ONEeKTPOMarHUT CUCTEMBI PETYINPOBAHUSA CKOPOCTH
BHUXPEBOTO JIBMKCHUS 3apsiia EPEKITI0YaeTCs U3 T0-
noxenus "BKIIIOYEH" B nonoxenue "BBIKJIIO-
UEH" u ynpansieT pa3pekeHHeM, KOTOpOe MOABO-

JITCSI K UCTIOJTHUTEITLHOMY SJIEMEHTY, OTKPBIBAOIIIE-
MY WJIY 3aKpBIBAIOIIEMY 3aCJIOHKY PEryJIMPOBaHUS CKO-
POCTH BUXPEBOTO ABMKEHUS 3apsaja. AITOpUTM YII-

3acioHKa peryaIupoBKH
KOJITIECTBA BITyCKaeMOT'0
BO3JyXa (YCTaHOBJICHHAs
B KOPITYC€ 3aCJIOHKH)

pasnenus tuna "BKJIFOYEH/BBIKJIFOUEH" ompe-
JENSAETCS TEMIIEPATYPOr OXJAXIAOIIEH KUJKOCTH
JIBUTaTENs, YaCTOTOM BPALLCHUS U LIUKIOBOM IMOAa-
yel TOIuMBa. B 1nana3zone 4acToT BpaleHus OT XO-
soctoro xoxa 10 1500 06/MUH 3aCiIOHKA TTOTHOCTHIO
3aKphITa Ui 00€CIeYeHNsT BRICOKOW CKOPOCTH BUX-
PEBOTO ABMKEHUS 3apsia B LIUIUHAPE.

DID-EC-tb-1-7-a.tif

1.7. Knanan peryJupoBaHusi KOJMYECTBA BIIyCKaeMOro Bo3ayxa (aBurareab ZD)
Onucanue

Kianan perynupoBaHus KOJIM4ECTBA BITyCKAEMOI'0 BO3/lyXa IIPUMEHSETCS JUIsl MAKCUMAIbHOIO
YMEHbLIEHUs BUOpALMA ABUraTeNs IPU €ro ITyIIeHHH.

Takum oOpa3oM, IpU OCTAaHOBKE B LMJIMHJIpAX JABUTATEIS HE CKUMAETCS MAKCUMAJIbHOE
KOJIMYECTBO BO3/AyXa.

IIpunuun padorsl

DJEeKTPOMAarHUTHBIA KIIallaH PEeryJupOBaHUSI KOJUYECTBA BIyCKAaeMOIO BO3ayxa padoTaeT B
pexxumax "BKJIKOUEH/BBIKJIKOYEH" u ynpaBisier BeIMUUHON pa3pexeHus, OJBOJUMOIO
K UCHIOJTHUTEILHOMY JIEMEHTY, KOTOPbII OTKPBIBAET WM 3aKPhIBAET 3aCIOHKY PETYIUPOBAHUS
KOJIMUYECTBa BO3JyXa Ha BIycCKe. AnropuT™m ymnpasienus no npuHiuny "BKIIFOUEH/
BBIKJIFOYEH" onpenensercs 4acTOTON BpallleHUs ABUraTels U MOJI0KEHUEM KIII04a B 3aMKE
saxkuranusi. Curnan "BKJIFOUEH" noceutaeTcs B 3IEKTPOMArHUTHBIN KJlallaH peryaupOBaHUs
KOJIM4YECTBA BO3JyXa Ha BIIYCKE, KOIJa KIIOY B 3aMKE 3a)KUTAaHUS HAXOAWUTCS B IOJIOKEHUU
"BBIKJIIOUEHO", a JBUrarens Bee enle padoraet. B cocrosiuuu "BKIIFOUEH" 3acnonka ympas-
JICHUSI KOJIMYECTBOM BITyCKaeMOro Bo3/lyXa 3akpbiBaercs. [locie monHoi 0oCTaHOBKM IBUraTesst
9Ta 3aCJIOHKA BO3BPALLAETCS B OTKPBITOE MOJIOKEHHE.
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1.8. YnpagBiieHue yCKOPpeHHbIM MPOrpPeBOM JABHUrareis (ABUrarejab Z.D)

Korma BeikiItOUaTeNb cucTeMbl oToruieHus Haxoautcs: B nonokenun "BKIIFOYEH", kopoOka
nepeaady HaXOJUTCS B HEUTpaJbHOM IOJIOKEHUM WM ToJiokeHun "P" u Temmepatypa
OXJIQKJAIOIIEH JKUAKOCTH HIDKE HOPMAJIbHOTO pabouero 3Ha4eHusl, 4acTOoTa XOJIOCTOro XO/a
nBurarens ysenuurBaercs. OZHOBPEMEHHO KJIalaH PEeryJMpoBaHUs pacxoia OTpadOTaBIIUX
ra3oB 3aKpbIBaeTCs, 4TOOB oOecrneduTh Oosiee OBICTpPOE MOBBIMICHUE TEMIIEPATypPhI
OXJIQKJAIOIIEH KHUIKOCTU JIBUTATENs. DTO yCcKOpsieT Hayaio 3(GEeKTHBHON pabOThl CHCTEMBI
OTOILICHUS cajioHa (ABUraTens ZD i SKCIUTyaTaly B YCIOBUSX XOJOAHOTO KIMMATA).

1.9. YnpagJienne pacxoaoM oTpadoTaBIIMX ra3oB (ABUrarejab ZD 1 3xciiyaranuu
B YCJOBHSIX XOJIOIHOI0 KJIMMAaTa)

Onucanme

Korma BeIkIIOUaTENnh CUCTEMBI OTOIUICHHMS HaxomuTcs B moyoxkenuu "BKJIFOUEH", kmanan
YIpaBJICHHSI paCcX0I0M OTPa0OTaBIINX ra30B 3aKphIT. [Ipr 3TOM naBieHmne 0TpadoTaBIINX ra30B
nepes KJarnaHoM BO3PacTaeT, YTO MPUBOAMUT K CHM)KCHHUIO YaCTOThl BpAlleHHsS JBUraTENs
(mBUTATENH CTPEMUTCA 3aTNIOXHYTH). UYTOOBI 3TO HE MPOM3OILIO, UKIOBAs Mojada TOIUIHBA
YBEJIMYMBAETCS, M YaCTOTA BPALLIEHUS IBUTATENIS TOBBIIAETCS (Harpy3Ka ABUraTessl CTAHOBUTCS
OoJblIe, YEM Ha XOJOCTOM XOAy). B pesynbrare Temmeparypa oxja)xaarouied >KUJIKOCTH
MOBBIIIIAETCS OBICTpPEE.

IpuHuun padoTsl

Kora BeIkiIIO4aTENIh CUCTEMBI OTOIICHUSI HAXOAUTCS
B nonoxkennu "BKJIFOYEH", curnan "BKJIFOYEH"

Kan.marh. knanany

MOCBIIAETCS B AJICKTPOMArHUTHBIN KJalaH ynpaBlie- => peryimposaiis

v T pacxoja otpabo-
HUS PacXoJIoM OTPabOTaBIINX ra30B, YTOOBI ITOABECTH S 3 TABIIIX rA308
pa3pekeHue K UCTIOTHUTETFHOMY JIEMEHTY TIPH Clie-
TYIOIIMX YCIOBHSIX:

. OTtpaboTaBiye
1) yacToTa BpalleHus ABUTaTeNs MaJia; raom (OD) —C
2) TeMIieparypa OXJIaKJaroIIel >KUKOCTH IBUTATEIIS Knanau, perympy-
6 o oI pacxoa oTpa-

MCHBIIIC PA0OYCH; 6oTaBIINX ra3oB
3) kopoOka mepegad HAXOAUTCS B HEUTPaIbLHOM DID-EC-tb-1-9-a.tif

TIOJIO’KEHUH WJIH B TIOJIOXKEHUH TTapKoBKH ("'P").

[Tpu 3aKkpBITOM KJ1ammane yrnpaBieHHs PacXoIoM OTpa-
00TaBIIMX Ta30B MOXKHO CIBIIMIATh CIA0BIN mIyM
0oTpa0OTaBIIKUX Ta30B, YTO SIBJISIETCS HOPMaJIbHBIM
SIBIICHUEM.
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2. V34bI U AeTAJIH

2.1. TonJIMBHBIH HACOC BbICOKOIO AAaBJICHUA € 3JCKTPOHHLIM YIIPaBJCHHEM

2.1.1. Onucaunue

TorumBHBIN Hacoc Beicokoro aasieHus (THB/I) ¢ anekTpOoHHBIM YNpaBIE€HUEM HUMEET
BCTPOCHHBIA KOMIIBIOTEP U OCYLIECTBIISET YIPABICHUE BEJIMYMHOM LIUMKIOBOW IOAAYU
TOIJIMBA B pE€aJIbHOM BPEMEHH 3a CUET YCTAHOBIICHUS CBA3H (IIOCIEA0BATENBHOM Iepeiadun
JAHHBIX) MEXKIY KOMIIBIOTEPOM YIIPaBJIEHUS JBUraTeIeM M KOMIBIOTEPOM YIIPABIEHUS

THBU.
OCHOBHbIE KOHCTPYKTHBHbIE OCHOBHOE yiy4IlIeHHE
Haznauenue WU3MEHEHUS nokasaresei paboTsl
JIBUTATEIISI

IToBbImIEeHNE MaBICHUS
BIPBICKMBAHUS

JIBa paguanbHO JBUKYIIAXCS
TUTYHXKEpa

CHmxeHre BBIOPOCOB CaXH
IloBrIIIIeHNEe MONTHOCTH

OnTuManeHOE ynpaBieHUE
OIIEpPEKEHNEM BIIPBIC-
KUBaHUS

Bbonee OpicTpast cBs3b
C KOJNYECTBOM
BIIPHICKHBAEMOT'O TOTUIMBA
DJIIEKTPOHHOE YIIPABJICHUE
IUKJIOBOI mojavell TOILIMBAa
C TIOMOIIBIO CEpBOKJIATNIaHa

CHMWKEeHUE TOKCUYHOCTHU
VirydieHne e310BbIX Ka4eCTB
aBTOMOOWIIA

YMeHbIeHue pazopoca
BEJINYUHBI [TUKJIOBOI
[01a4M TOIUIMBA

AJTOpUTM KOPPEKLIUU
BEJIMYUHBI [IUKJIOBOM TOJaYH
TOILJIMBA B 3aBUCUMOCTH OT
pa3NuYHBIX (HaKTOPOB

[ToBeIIeHe cTaOMIIBHOCTH
paboThI IBUTATEIIS

Koncrpykuus
THB/ aBurareass NDiD

Komnerorep

JlaTuuk moaokeHus ynpasnerus THBJL

KyJIauKOBO# 1aii0bI

Pacnipenenurenshast
TOJIOBKA

IIpusoaHoii Ban
TEeJILHBIN \

KJIaraH
MexaHu3m

OIEpEeKEHHUS
Harneratenbubiii onement BHUPBICKUBARMA py oy beryiuposanus
C pasiManbHO ABMXKYIIMMHUCS OTICPEKEHUS BIIPHIC-
ITYyHXepaMu kuBanus (TCV)

[Monkauns Wi H
OIKaYMBAIOI] acoc IAmALA

DID-EC-tb-2-1-1-a.tif
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DNeKTPOHHBIH
perynsTop

Kopmyc HarHeTaTensHoro

THB/ nBurareass CD20ET
(111 cpaBHeHUs)

JlaT4uK MOT0KEHHS
My(TBI-J103aTOpa

MydTra-no3atop

Knanan perynuposanus
OIEPEKEHUS BIPBICKMBAHUS
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2.1.2. CpaBHeHHMe TeXHHYECKHX XaPaKTEPHCTUK
B Tabnuiie npuBOAATCS pa3ianuuns XapakTepUCTHK au3enbHoro apuratens NDiD u qu3enbHOro
JBHUTaTeNs ¢ paszneneHHon kamepoii cropanust (CD20ET)

Mopens 1Buraress NDiD CD20ET (151 cpaBHEHUS)
Tunn THBJI VP VE

[opsiiox paboThl HIUIMHAPOB 1-3-4-2

Tun yHxepa PaguanbHble TUTyH)KEPHI AKCHaJBHBIN TUTYHXKEP
JuameTp TuryHXKepa 7,0x 2 (YD) 10,0x 1

(MM) X 9HCIIO 7,5 x 2 (ZD)

[IpeaBapuTenbHbIi X010 Het Ecte
OrnepekeHne BOPBICKUBAHUSA, TP 1 mocne BMT

[logpem Kynauka, MM 3,5 | 2,7

MexaHu3M OlepeKeHUs
BIIPBICKUBAHUS

OJNEeKTPOHHBIN (KJIalaH perylIupoBaHUs
yIJla ONEPEeKEHUS] BIPHICKUBAHUS)

Tum oOpaTHOW CBSI3U CHCTEMBI
OTIEPEIKEHUS BIIPHICKUBAHUS

Jlatunk moJsioxeHus
KyJTauKOBOM MIai0bI

JlaTauk moabema
unisl (B GopcyHke)

(B xopriyce THBJI)
MexaHu3M peryiampoBaHus ONEeKTPOHHBIN ONeKTpOHHBIN
LIMKJIOBOM TOAA4YM TOIIMBA (27EKTpOMAarHUTHBIN (9MEeKTPOHHBIN PErynasiTop)
KJIaraH)

Mexanu3m OTKIIOUECHUS
noaa4yur TOIIJIMBa

SHCKTpOMaFHI/ITHOFO THUIIA

Makc. 1aBjeHUE BIPHICKMBAHUS
(B popcyHke)

Oxoio 140 MITa
(1400 xrc/cm?)

Oxoio 80 MIIa
(800 xrc/cm?)
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2.1.3. YerpoiicTBO

6. JlaT4nK MOJOKECHHS
KyJIa4KOBOH IaliOBI

1. TonauBOMOAKAYM-
BAIOLIMH HACOC

7. KommeroTep ympas-
neruss THB/]

IIpuBosaHOM Ban

3. PacnpenenutenbHas rojoBka

2. llltynep HarHeTa-
TEeIBHOrO KJIaraHa

2. HarHeraTeJbHBINH 2JIeMEAT ¢ paguaIbHO

JIBIOKYIIMMHMCS LTy H)KEpaMHu 4. Jloszupyromuii knanan

5. Knanan ynpasneHus ore-
PEXCHHEM BIIPHICKHBAHUS
(271€KTPOMarHUTHBIH
KJIaraH)

5. MexaHu3M ormepe-

JKEHUS 3QKUTaHUs 2. HarHeraTeJIbHBIN KiIanaH

DID-EC-tb-2-1-3-a.tif
Crnenyromue y3ibl U JeTaJId PacloiI0KeHbI TM00 BHYTPU KOpITyca TOILIMBHOTO HAcOcCa, JH00
KOMITAKTHO YCTAHOBJIEHBI Ha KOPITYCE CHAPYKU.
1. ToruBONOAKAaYMBAIOIIMIA HACOC (JIOMACTHOTO TUIA) U PEryJIUPOBOYHBIN KIlallaH
2. HarnerarenbHbIN 2JIEMEHT U HarHETATEJIbHBIN KJIallaH
3. PacnpenenurenbHas roJ0BKa
4. Ho3upyromuii kianaH
5. Knanan yrnpaBieHHs ONEPeKEHUEM BIPHICKUBAHUS (DJIEKTPOMArHUTHBIN KJIaIiaH )
6. JlaTunk MOJIOXKEHHUS KYTaYKOBOM IIaiiObI
7. Komnsrorep ynpasienus THB/I

3a cueT coueTaHusi pabOTHI BCEX AIEMEHTOB 00€CIICUNBAIOTCS 3a]JaHHBIC BEJIMUNHBI [IUKIIOBOM
MOJIa4M TOIUTMBA W yIJIa ONEPEKCHHs BIPBICKMBAHUS U, TAKUM 00pazoM, 00eCTeunBarOTCs
ONITUMAJIbHBIE TIOKA3aTeIH PaOOThI JBUTATEIIS.

TornmBHBINA HACOC KPEMUTCS HEMOCPEACTBEHHO K JIBUTATEINIO 32 (pr1aHel] U MPUBOIUTCS LIETIIO
(mBurarens YD) wim mecrepasimu (aBuratens ZD). UToObl HCKIIOUUTH HEMPABUIBHYIO
YCTaHOBKY TOIUTUBHBIX TPYOOK BBICOKOTO IaBJICHUS, HA PACIPEACIUTEIbHON TOJIOBKE HAHECEHBI
OykBbI (A, B, C, D) co cTopoHbI MITyIlepa HarHETATeJILHOTO KJIalaHa, YTo J1aeT BO3MOKHOCTb
COEMHUTH KaXIYI0 TPYOKY ¢ (hopCyHKOH TpeOyeMoro NMIHNH/IpA JBUTATEIS.

CV-12



EZ DIDR
L 4

2.1.4. llpyuHuun padorTsl
2.1.4.1. TonMBHBIA KOHTYP HU3KOIO AaBJICHUSA

Knanan nepenonnenus

Perynupyromuit kinamnan

ToruimBoImoaKa4YM-
BaroIIMi HAcoC

Beinycknas
0JIOCTh

O0beM C TOIITHBOM

BryckHas moiocTs
y JlomacTth

/)
DID-EC-tb-2-1-4-1-a.tif
TorIMBHBIN KOHTYP HU3KOTO JABJICHUS JIOJKEH MTOCTABIATh JOCTATOYHOE KOJIMYECTBO TOIUIN-
Ba B KOHTYp BBICOKOTO J1aBjieHUsA. OCHOBHBIMU €T0 3JIEMEHTAMU SIBJISIOTCSA TOILTMBONOIKAYH-
BaIOLIMI HAcOC, PEryIMPOBOYHBIN KilallaH U KJarnaH nepenojHeHus. OHu B OCHOBHOM TaKHe
e, Ha OOBIYHBIX JU3EIIbHBIX ABUTATEIISX.
1. TonIMBONMOAKAYHUBAKOIIMNA HACOC
TonnuBonoaKaYMBAKOIUN HACOC, IPUBOIUMBIN if%?rf‘;cgmepa o,
KOJICHYaThIM BaJIOM, OCYLIECTBIISIET BCACHIBAHUE
TOTLTMBA U TIOJ]aYy €ro MoJ U30bITOUYHBIM JIaBJie-
HueM. Jlonactu, BXOAAIIKME B IPOPE3H POTOPA, ‘ q
MIPWKAMAIOTCS K BHYTPEHHEW IOBEPXHOCTH KPyT- ‘
JIOM KaMephl B KOPITyCe HAcCOCa 3a CYET JNEUCTBUA  Beachsanme — = L
CHWJI IPY>KHUH U LEHTPOOEKHOU CUIIbI, BOSHUKAIO-  Tommmsa 7 X5&A
IeW Tpy BpaeHn. Mex 1y BBICTYIAIOIIUMU U3
pOTOpa YacTsAMU JIONACTEN U CTEHKaMHu 00pa3y-
I0TCS 00bEMBI, KOTOPbIE MOTYT yBEJIMYMUBATHCS Tpusonnoii sax DID-EC-tb214-1-b if
WJIM YMEHBIIATBCS 10 MEPE BPALLEHUS POTOPA.
[Ipu Bpamiennu poropa 3T 0OBEMBI YBEITMUUBAIOTCS, KOTJa OHU MPUOJIMKAIOTCS K MOJIOCTH B
KOpITIyCe, COEIMHEHHOM C BIIyCKHBIM OTBepCTHEM. 1IpH 5TOM aBieHue CHUXKAETCs, U TOIUIMBO
3arnosnHseT 00bembl. [locie Toro, kak 00beMbI MEX/1y JIOMATKaMH U CTEHKaMH MTPOXOJIST BITYCK-
HbI€ OTBEPCTUS M MOJOCTH, OHU YMEHBIIAKOTCS, U TOILUIMBO CxuMaeTcs. [laBieHue Torma
MOBBILIAETCS 10 TEX MOP, MOKAa 00bEMBI MEK/TY JIOMATKaMH U CTEHKaMH HE IPUOSIN3STCS K Bbl-
IyCKHOMY OTBEPCTHIO. BbITEKast U3 BBIITYCKHOTO OTBEPCTHS, TOIUIMBO MONAAAET B KOHTYD BBI-
COKOTI'O JIaBJICHMSI, IPOXOS Yepe3 PEryIMpPOBOYHBIN KiaraH.
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2. PeryJIMpoOBOYHBINI KJIANIAH

Korga yacrora BpalieHus TOIUIMBOIOIKAUYUBAtO-
IIEro Hacoca yBEJIMYUBAETCS HACTOJIBKO, YTO
JlaBJIeHUE TOILUIMBA MPEBBIIIAET AaBJIEHHE, CO3/1a-
BaeMO€ MPYKUHON PETyIMPOBOYHOIO KIanaHa,
MOpILIEHb KJIalaHa epeMeIaeTcs BBepX.

N30bITOYHOE TOMIIMBO MEPEMyCKAeTCs Yepe3 OT-
BEpPCTHSI U BO3BPAIIAETCS HA BXOJI B TOIIMBOIIO/I-
KauMBaKOIIMK HAacoC. B pe3ynprare gaBieHue mno-
Jlauy TOILIMBA MOJJEPKUBAETCS B MpEIesax 3a-
JAHHOTO JIMAaIa3oHa.

Korma wactora BpaliieHus1 TOTUIMBOIIOIKAYHBAIO-
IIET0 HACOCA YMEHBIIIAETCS, IOPIIEHB PETYIHPO-
BOUYHOTO KJIalaHa Mo/ IeHCTBUEM TIPYKUHBI BO3-
BpaIaeTcsi Ha MECTO M TIEPEKPHIBACT MEPEITyCK-
HOE OTBEPCTHE.

3. KinanaH nepenoJjiHeHHs

Korpna naBnenue Tormsa, BO3BpalaroLIEroCs U3
pacnpenenuTeNbHON TOJOBKH, MTPEBBIIIAET JaB-
JIEHHE, CO3/IJaBaeMO€ MPY>KUHOM, IIIapUK KJlaraHa
MIEPENOTHEHUS TIOTHUMAeTCs BBepX. M30bITouHOe
TOIUIMBO MPOXOJIUT YE€PE3 OTBEPCTUE U BO3Bpa-
IaeTcs B TOIUIMBHEBIN Oak. JlaBieHne TOILIMBA B
HarHeTaTeIbHOM 3JIEMEHTE HE MPEBBIIIACT 3a/1aH-
HOU BennuuHbl. Knaman nepenoiHeHusl Takxke
CIIYKUT JUIsl OXJIaX]IEHUS TOILIMBHOTO Hacoca 1
o0ecreunBaeT yJiaieHrue my3bIPhbKOB BO3/IyXa.

Jpoccenupyroiiiee OTBEPCTHE MAJIOTO IUaMETpa
WCIIOB3YETCS IS aBTOMATHYECKOTO yHaIeHUs
BO3JyXa.

CV-14

Ha Bxon <=

JlaBieHue B kamepe Hacoca

IIpyxuna

Iopmens

OTBepcTHe

W3 BbIxoma

DID-EC-tb-2-1-4-1-c.tif

Hayano paGotsl pery-
JHPOBOYHOIO KJIalaHa

YacToTa BPALICHUS HACOCA et

Kopnyc knanana

IIpyxuna

[Hapuk

DID-EC-tb-2-1-4-1-d.tif

OTBepcTHe

Jpoccenupytomiee

OTBEPCTHUE
TonnauBo W3 KOH-

Typa BO3BpaTa
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2.1.4.2. TonJMBHBIN KOHTYP BBICOKOIO AaBJICHUSA
ﬁ
PaCHpBI[CJ'II/ITeJ'IL-
0 Komnbrorep ynpasienus THB]] Has roJIOBKa
- «
A
Jo3upyromuit
KJIaIlaH

HaruneraTeabHbIN 3JeMEHT
C pagManbHO JIBHXKYIIUMHUCS
IUTYHXepaMu

-
HarneraTtenbHbIit
KJlanaH

_ N

Z)

DID-EC-tb-2-1-4-2-a.tif

IToMumMo HarHeTaTeabHOTO QJICMCHTA, CO3JAa0MCIo BBICOKOC AABJICHUC TOILJIMBA, KOHTYP
BBICOKOI'O AABJICHHA TAKXC BKJIHOYACT TOIIJIMBHBIC pr6KI/I U CUCTCMBbI JIsI PCTYIUPOBAHHA
MOMCHTA Ha4dajia BOPBICKUBAHU TOIJIMBA WU BCIIMYHHBI III/IKHOBOﬁ moaa4dyu TOILJIMBA. Hwuxe
NEPCUHUCIIAIOTCA OCHOBHBIC 3JICMCHTBI KOHTYpPa BBICOKOT'O JIaBJICHHA.

HasBanue

Hasnauenune

HaruerarenbHBIN 3JIEMEHT C paanalibHO
JABWXKYHIUMUCS TUTYHXKCPpAMU

COS,Z[aHI/Ie BBICOKOI'O JAaBJICHUSA TOIIJIMBA

PacnpenenHTenLHaﬂ T'OJIOBKA

Pacnpenenenne Torumsa

MexaHu3M ONepeKEeHUsl BIPBICKUBAHUS

PerynupoBanue MOMEHTa Hayaa
BIIPBICKMBAHHWA

HarnerareapHBIN Kilalad

IIpenoTBpaieHne BTOPUUHOTO
BIIPBICKMBAHMS
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1. HarHeTareIbHBIN 3JIEMEHT € PAAHATIBHO  Pajuansio nsiky-
LIMHCS TUTyHXKep
ABWKYIIMMHUCS TLIYHKEepaMu

BuyTtpennuit
BBICTYII

KynaukoBas
mraiiba

[Tpu BpaieHuu poropa, B KOTOPOM PACIOJIONKE-
HBI PaIUAIILHO ABHKYIIHECS TUTYH)KEPBI, TUTYHKE-
PBI IPHKUMAIOTCSI K BHYTPCHHEH TOBEPXHOCTHU
KYJIAYKOBOW MIaOBI (Yepe3 OMophbl POITUKOB U
POJIMKH) 3a CUET JAABJICHUS TOIUIMBA, TIOCTYIIAI0-
IIEr0 OT TOIUTMBOIOAKAYMBAOIIEr0 Hacoca, U Pomix
LEHTPOOCHKHOM CHUJTBI.

Ban poropa

Kamepa miyHxepoB
Ornopa poiuka

OIHOBPEMEHHO C BpallaTelIbHbIM ABHKEHUEM DID-EC-tb-2-1-4-2-b.tif
IUTYHKEPBI TAK)KE COBEPIIAIOT BO3BPATHO-IIOCTYIIATEIbHOE ABMKEHUE, KOIIa POJIMKH HAKAThI-
BAalOTCS HAa BHYTPEHHUE BHICTYTBI KyJauKoBOH MIaiiObl. [Ipy 3TOM TOTIIMBO B KaMepe TUTyHKe-
POB CKUMAETCH.

BcacbhiBanue TOmJnBa

Korga npu moBopoTe poTopa paauaibHO NEPEMEMIAIOIMIMECS TUTYHKEPBI OTXOAST OT BEPXHEN
MEPTBOM TOUKH, 00BEM TUTYH)KEPHOU KaMephbl YBETUYHBACTCS. TOIIMBO BCACHIBACTCS JIO TEX
Mop, MOKAa IUTYHXEPBl HE JOWAYT JI0 HHKHEW MEpTBOW TOYKHU. [Ipu BcachlBaHMM TOIUIMBA
3aropHasi uriia JO3UPYIOIIEro KilalaHa OTKPbITa (TakyKe OTKPBIT KaHall, 10 KOTOPOMY TOILIMBO
MOCTYMAET U3 TOITUBOIIOKAYUBAIOIIETO HACOCA).

C:karue TOILIMBA

Korma npu manpHeiineM BpalleHUHd POTOPA POJMKHA HAOEralOT Ha BHYTPEHHHE BBICTYIIBI
KyJIQYKOBOHM IIaiiObl, paJiMajbHO PACIIOI0KECHHBIC TUTYH)KEPBI MEPEMEIIAlOTCs K IEHTPY, YTO
YMEHBIIIaeT 00beM KaMephl TUTYHKEPOB, H TOTLTUBO CKMMAETCS JI0 TEX MOP, TIOKa IUTYHKEPhI He
JOCTUTHYT BEPXHEH MEPTBOU TOYKH.

[Ipu HarHeTaHWM TOILJTMBA UTJIA IO3UPYIOIIETO KJIaraHa MPUKUMAeTCsl K ce/uty (M KaHaul Mo1a4yu
TOTUTMBA OT TOIIMBOIIOIKAYMBAIOIIETO HACOCA MEPEKPHIBACTCS).

2. PacnipeaesinTe/ibHAsA TOJI0BKA

PacnipenenurenbHas rojgoBKa pacipeneiseT TOIUIMBO, UMEIOIIEE BEICOKOE JIaBIICHUE, KOTOPOE
MOJAaeTCsl Yepes3 paclpeieIuTeIbHbIe OTBEPCTUS pOTOPA M KaHAJIbl BBICOKOTO J1aBieHust (a1s 4-
X IWIMHAPOBOTO aBUraresns, Hanpumep YD wimm ZD, umerorcs 4 oTBepcTusi U 4 KaHaja) B
WJIAHJPHI IBUTATENSI Yepe3 HarHeTaTeNIbHBIN KilamaH U POpCyHKH.

3anopHas WIia JO3UPYIOLIEro KilallaHa U3MEHSET CeYeHUE KaHalla, UAYLIEro K paanajbHO
JBYOKYIIMMCS TUTYH)KEpaM HarHEeTaTeNbHOTO 3JIeMEHTa (OTKPBIBAET B IPOIIECCE BCACHIBAHUS
TOIIJIMBA U 3aKPHIBAET B TIPOIECCE CHKATHSI TOTUTUBA).
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-wr
Hpouecc BCaCbIBaHUs TOIIJINBA
Koneuepas Kanan nns Bo3- Pacnpenenurens-
Brysika KaHaBKa BpaTa TOILINBA Has TOJOBKa 3anopHas urna

KJjaraHa

Ban poropa
KonbuieBas kaHaBka poTop

Brynka

PagnansHo
JBHXKYLIHHCS

Jo3upytonuii kaanaH

IITynep HarHeTaTeaIbLHOIO
KJanaHa

HronpuaTeiit
Kanan ) '.‘=—
Kanan BBICOKOTO JaBlIeHUS \ b
v & - LF
Pacnpenenurens- Bxox TommBa C_/ \
Hasj KaHaBKa HU3KOTO JIaBJICHUS N
Juadparma PacnipenenurensHoe
aKKyMYyJISITOpa Bxox Tonnusa OTBEPCTHE
HU3KOTO JIaBJICHUS
Kamepa auadparmst BbIxon TOIUIMBa BBICOKOTO JIaBJICHHS

DID-EC-tb-2-1-4-2-f.tif
Kor, Ja INTYHKCPBI ABHXKYTCS 110 HAIIPABJICHUIO K HIDKHEH MepTBOfI TOYKE OT BerHefI MCpTBOfI
TOYKH, TOINNIMBO, IMOCTYHAIOMICC OT TOINUIMBOIIOAKAYHMBAIOIICTO HACOCA, IMOCTYIIAaCT M3 BXOJa
HU3KOI'0 JAaBJICHUA Y€PE3 KOJLICBYIO KaHABKY U WroJbYaThl KJalaH B paCHpCﬂCHHTCHBHOﬁ
TOJIOBKE U ITOAACTCA B KaHAaJI BBICOKOI'O JaBJICHHA.

PaguansHO IBHXKYyIIMECS IUTYHXKEpPbl IPHKUMAKOTCA K BHYTPEHHUM BBICTYIIAM KYJIAa4KOBOM
Iai0bI JaBJIEHHEM MOCTyHAaromero Tormea. O0beM ITyHXepHON KaMephbl yBeTUUNUBAeTCS U
IIPOUCXOAMT BCAChIBAaHUE TOIUIMBA. B 3TO Bpems pacnpeenuTeIbHBIE OTBEPCTHS B BAJly POTOpa
HE COCIMHSAIOTCA B KaHAJIAMU BBICOKOT'O JaBJICHUS BO BTYJIKE HACOCA.

l'[pouecc HAarHeTanmsa TOIIMBa

Konbuesas Kanan ns Bo3- Pacnpenenurens-
Brynka KaHaBKa BpaTa TOIUIMBA Has TOJIOBKA 3anopHas uria
KJIarana

Ban poropa
KonbueBast kaHaBKa

Brynka

Pagunansao
JIBHDKYIITUICS
IUTYHXep

/ ‘ . '. <
N | ) .
) % e Jlo3upyronuii kianaH
=
"N Niswr
l‘

q HITyuep HarHeTaTelbHOTO
J | KJIarnaHa
i

O

i
UronpuaTerit P
KJIamat Kanan BeIcOKOTO JaBiIeHHs ——
Pacnpesemens- LHo IR N
Has KaHaBKa A Jinapara Bxoa TommBa PacrnipenenurensHoe
p 1 OTBepCTHE
aKKyMyJsTOpa HU3KOTO JIaBJICHHS

Kamepa auadparmbi BbIxo| TOIUIMBA BBICOKOTO JIABJICHHUS
DID-EC-tb-2-1-4-2-g tif
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PagnanbHO qBMOKYIIMECS TUTYHKEPBI IEPEMELIAIOTCS [TOJ BO3AEHCTBUEM BHYTPEHHUX BBICTYIIOB
KyJau4KOBOH 1aii0b1, 00beM TUTYH)KEPHON KaMephl YMEHBIIIAETCS, ¥ TOILIMBO CKUMaeTcs. B aTo
BpeMs IIPY BpaLICHUH BaJla pOTOpa paclpeaeIuTeNbHbIE OTBEPCTUS COCIUHAIOTCS C BBIXOIAMHU
BBICOKOT'O JIaBJICHUsI BTYJIKU TOIUIMBHOI'O HACOCA.

TonnuBo HOA BHICOKMM JABICHUEM IOJAETCS YePe3 KaHaJ BHICOKOTO JABIECHUS, pacIpe-
JIENTUTENLHBIE OTBEPCTHS M BHIXObI BBICOKOTO JIABJIEHHS, & 3aT€M Yepe3 HarHeTaTe IbHbBINA KiarnaH
B ()OPCYHKY.

OKOHYAHHME MPOoLEecca HATHETAHMS

TOILINBA

PerynupoBaHue BeIMYMHBI LMKIOBOW MOAAYU

TOIUIMBA OCYIIECTBISAECTCA C MOMEHTA Hadaya
HarHeTaHus TOIUIMBA, KOIJAa HAUYMHAET HepeMe-

IATHCS IUTYHKEDP, 10 MOMEHTA OTKPHITHS JT03H-
PYIOLIETO KJalaHa B KOHIIE MPOLECCa HarHeTa-

HHSL. DTOT NEPUOJ HA3BIBAETCS IIMTENLHOCTHIO
npouecca HarHeTanus. COOTBETCTBEHHO, MIEPH-

OJI, KOIJja JO3UPYIOIIUI KJIalaH 3aKpbIT, OIIpe- Q;:ggzﬂggyw"
JeNseT BEAMYMHY LUKIOBOW IOJAYM TOILIMBA Tnagparsienion xaa

(HarHeTaHME TOILIMBA 3aKAHYMBAETCS, KOI/A J10- DID-EC-tb-2-1-4-2-h.if
3UPYIOIIMI KJIAIIaH OTKPHIBAETCS).

[ocne 3aBepiieHus npolecca HarHeTaHus TOIJIMBA (KOT1a JO3UPYIOLIUI KialaH OTKPBhIBAETCS)
paauangbHO ABMKYIIUECS ILTyHKEPBI IIPOJIOJDKAKOT CKUMATh TOIUIMBO, IIOKA OHU HE JOCTUTHYT
BEpPXHEW MEPTBOM TOYKH. V30BITOYHOE TOIUIMBO BBITEKAET Yepe3 KaHal B AuadparMeHHYIO
kamepy. [Ipu 3TOM BBICOKOE AaB/IEHUE TOIUIMBA, BHITEKAIOLIETO U3 KaMEPhI ITYHKEPOB 00paTHO
Yyepe3 KOHTYP HU3KOTO JaBJICHUS, YMEHbIIAETCs Onarogapsi JeWCTBUIO aKKyMYJIUPYIOIEei
nradparMbl ¥, COOTBETCTBEHHO, aKKYMYJIHPYETCS JJIs CIICAYIONIUX IUKIIOB HAarHETaHUSI.

3. Jo3upyromui KjianaH
Jlo3upyromuii KJiaraH UMeET 3allOPHYIO UIITy. 3ariopHasi UIjla OTKPBIBAETCS U 3aKPBIBAETCSI, KOTa
Ha €€ YIPaBJIIOIINN AIEKTPOMArHUT MOJAETCs HAIPSDKEHNE OT KomIbioTepa ynpasienus THB/I.

DTO T03BOJISICT 3aKpbIBAaTb U OTKPLIBATH B HY)I(HBIﬁ MOMCHT BLIHyCKHOﬁ KaHall, 4TO OacT
BO3MOXHOCTb PETYIUPOBATH BEIINUNHY HHKHOBOﬁ IIoJa4u TOIIJIMBA.

HauaJo BIIPBICKUBAHHUSA TOILJINBA

Korna ynpasnstominii TOK OT KOMIObIOTEPA Y-
pasnenuss THB/] monanaer Ha 0OMOTKY 103HpPY-
FOILIETO KJIaraHa, MarHUTHBIN SIKOPB (TIOABHKHBIH
MarHUTHBIA CEPJICYHUK) BBIJIBUTAETCS BMECTE C
3alIOPHOM UITION U MPUKUMAET €€ K CeITy Kia-
nana. Korga 3amopHast urmna nojHOCTBIO CaquT-
Csd Ha CelJl0, NepEeTeKaHue TOIUIMBA M3 KaHalla
BBICOKOTI'O JIABJICHUS B KaHaJ HU3KOI'O JABIICHMS
MIOJIHOCTBIO IIpeKpaiaercs. JlaBneHue B KOHTY-
pe BBICOKOTO JaBJeHHUsI OBICTPO BO3pacTaeT 3a
CUCT MoAbEMA paaAHAJIbHO ABMXKYIIUXCSA INTYHXXC-  Kanan Beicokoro KIaman BEICOKOTO
poB. TOIUTMBO MO/ BRICOKKM JaBJICHHEM Harpap- " HaBICHHs
JISIeTCs Yepe3 HarHeTaTeIbHbIN KianaH B (JOpCyH- DID-EC-tb-2-1-4-2-j.tif
KY U BOPBICKUBAETCS B KAMEPY CTOPaHUs.

UronpuaTeiit

KJIallaH MarHuTHBIH SAKOPb

KJIanaH
Dnekrpuyeckas
oOMOTKa
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OxkoHuyaHue nmpomecca BIIPLICKUBAHU

ITocne Toro, Kak B IWIMHJP BIPBICKUBAETCS TPe- 3anopras uria Obmotka
OyeMoe KOJIM4eCTBO TOILIMBA, [oJaya 3JIeKTpU-
YEeCKOro TOKa B 0OMOTKY JTO3MPYIOLIETO KiIarnaHa
IIPEPBIBACTCS, U 3alIOpHAs UIVIa KJIAllaHa [OIHU-
MaeTcst OT cBoero ceana. IIpu aTom oTKphIBacT-
Cs1 IPOXOJ AJIs IIEpEeTEKaHus TOIIMBA U3 KaHalla
BBICOKOI'O JJaBJIEHUS B KaHaJl HU3KOI'O JIABJICHUS,
U JIaBJICHUE CHIKaeTcs. B pe3ynbrare CHUKeHUs
JaBJICHUS B KOHType (hOpCyHKa 3aKpbIBaeTcs, U
BIIPBICKMBAHKE TOIUIMBA ITpeKpaaercs. [ Tou-
HOT'O YIIPAaBJIEHUS 3THM MPOLECCOM KOMIIBIOTEP DID-EC-tb-2-1-4-2-k tif
yrpasinenust THB/I onpenenser neicTBUTENBHBINA

MOMEHT 3aKpBITHsI TO3UPYIOLIETO KiaraHa.

4. Har"erare/ibHbI KJIANIaH

HarnerarenbHblil KiIanmaH TacuT OOpaTHYIO BOJIHY AaBleHHS (T.€. OTPAXKEHHYIO BOJHY),
00pa3yIoLIyIoCs MPH 3aKPHITUH 3aIIOPHOM UIVIBI PACHBUINTENS JOPCYHKHU, UTOOBI MPEIOTBPATUTH
€€ MOBTOPHOE OTKPBITHE (T.€. OJABIPHICK).

HarnerarenbHbIN KiIallaH TAKKe NPENATCTBYECT BOBHUKHOBCHHUIO KaBUTALIUA B TOILIMBHOM pr61<e
BBICOKOI'O JaBJICHUA, KOTOpasd IPUBOAUT K 9PO3HUHU prﬁKI/I, a TaKKC MMOAACPIKUBACT ITOCTOAHHOC
JaBJICHHC B TOILTUBHOM TPY6KC BBICOKOI'O JAaBJICHUSA (OCTaTO‘-IHOG ,Z[aBJ'IeHI/IC) JJIA obOecrieueHus
CcTaOMJIBHOCTH MOMEHTA HayaJjia MMOCIICAYIOMUX NHUKIIOB BIIPBICKHUBAHUS TOILIMBA.

HayaJjio BIpbICKMBaHUSA TOILIMBA

PaguanbHO OBMKYIIMECS TTYHXKEPHI CKUMAIOT
TOIUIMBO B Kamepe IIyHxkepoB. Korjga naBneHue
TOIIMBA, MOCTYIAIOLIETr0 B HarHeTaTeIbHbIN
KJIaTaH, TMPEBHIIIAeT OCTATOYHOE /1aBJICHUE B
TOIUTMBHOM TpyOKE BHICOKOTO AABJICHHUS, @ TAKKE
JIaBJIEHHUE, CO3/IaBAEMOE CUJION MPeBapUTENLHON
3aTSHKKU MPY>KUHBI KITaraHa, KJarnaH nepeMenia-
eTcs, U TOIUIMBO MoAaeTcs K (opcyHKe (Hadaio

—>
BITPBICKMBAHUA TOHJII/IBa). ?;B;‘::zﬁa BBICOKOTO K ¢popcynke

Knanan IIpyxuna kianaHa

DID-EC-tb-2-1-4-2-m.tif

Cenno mapuko- Ipyxuna
BOTO KJIallaHa IHapux Knanan KJIaTniaHa
. | ; -

OxoH4YaHue BIPbICKUBAHMSA TOILIMBA

Korga naBieHue TOILIMBA B KaHAJIe BBICOKOIO
JABJICHHS PE3KO CHUXKACTCS 3a CYET OTKPBITUSA
JO3UPYIOLIETO KIIallaHa, HArHETAaTeIbHBIN KJIallaH
OBICTPO CaIUTCsI B CBOE CEUIO MOA JIeHCTBUEM
IIPYKMHBI U NEPEKPHIBAET TEUEHUE TOIIMBa. B =

13 KaHaua BbICO-
TOT MOMEHT OOpaTHasl BOJIHA JaBJCHUS (T.e. Koro maiemms |
Hpoccenupyro-  Cemio
OTpakeHHas BOJIHA), KOTopas 00pa3yeTcs mpu Inee oTBepcTHE
3aKPBITHH PACTIBIIUTENS (POPCYHKH, TPOXOIUT
Yyepe3 OTBEPCTUE, CMEIIAST IIAPUKOBBIA KIlaraH

C €10 cc1jia U, TAKUM 06pa30M, TraCHuTCA.

K dopcynxe

DID-EC-tb-2-1-4-2-n.tif
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Korza nasnenne TOIIMBA B TOIUIMBHOM TPYOKE 115 mmma llapux  Harmeratensisii xraman
BBICOKOTO JIaBJICHHS TMaJaeT HUXKE 3aJaHHOTO
3HAYEHUS, [IAPUK CAJTUTCS HA CBOE CEJJI0 B KJla-
MaHe, YTOOBI MPEIOTBPATUTh OOPATHOE TCUCHUE
TOMJIMBA U3 TONJIUBHOU TPyOKH BBICOKOTO
naBieHus. B pesynprare B TOIUTMBHOM TpyOKe

BBICOKOT'O JABJICHUS MOJJIEPKUBAETCS MOCTO- @Ham cOKOrO T (bOpIZC}ZKe
SHHOE JlaBJieHUE (OCTaTOYHOE JIaBJICHUE) AJIs naseHs
CJIE/IYIOIIEro LIMKJIa MOJayy TOILINBA. DID-EC-tb-2-1-4-2-0.tif

2.1.4.3. YnpasieHue omnepe:keHUeM BIPbICKMBAHUS TOILIMBA
IIapoBas nanda

KynauxoBas
maitba

Konbnesas
MOJIOCTh

CepBokianaH

I'uppaBnuuec-
KU ynop

Bo3sBpaTHsIit
KaHal

Brixon

Knanan
yIpaBJeHUs
MEXaHH3MOM
ONEePEIKEHUS
BIPBICKUBAHUS

TonauBomoaka-
YHBAIOIUN HAacOC

Bxon \

BcacoiBanue
TOILJIUBA ~E> Le=]

DID-EC-tb-2-1-4-3-a.tif

MexaHHu3M ynpaBlIeHUs ONEPEKEHUEM BIPBICKMBAHMS ONpPEAENsieT ONTUMAJIbHBIA yroi
ONEpPEKEHHUSI BIPBHICKUBAHUS TOIJIMBA B 3aBUCUMOCTH OT YacTOTHl BPAIlleHUS JIBUTATEJI.
JlaBiieHrEe TOIUIMBA, MOJIABAEMOT0 TOIUIMBOIIOAKAYMBAIOIIMM HACOCOM, 3aBUCUT OT YaCTOTbI
BpallleHus BaJia TOIUIMBHOTO Hacoca. JTO JAaBJIEHUE TOILTUBA IEHCTBYET B KOJIBLIEBOM MOJIOCTH
THJIPABIMYECKOTO YIIOpa B KAUYECTBE YIPABJISIONIETO JaBieHMs. J[eiiCTBUTEIbHOE TaBICHUE B
KOJIBIIEBOH TTOJIOCTH 32/IA€TCsI KJIATTAHOM YITPABIICHUS MEXaHU3MOM OTIEPEKEHUS BIPHICKIUBAHKS.

[Topiiens MexaHn3Ma onepeKeHus BIPHICKUBAHUSI COSIMHEH € KYIauKOBOH 11aii00if HarHeTa-
TEJILHOTO JIEMEHTA C MOMOIIbI0 mapoBoi nandsl. Kymadkopas maitda MoxxeT MOBOpaYMBaTh-
Cs1 HA HEKOTOPBIN yTOJI IIPY ABUKEHUU TIOPILHSA MEXaHU3Ma OIIEPEIKEHUS BIIPHICKUBAHUS.

Korna nopiuiens MexaHu3ma ornepeKeHus: BIPHICKUBAHUS IBUXKETCS BIPABO (B CTOPOHY IpY-
KHUHBI), YTOJ ONEPEXKEHUs BIPHICKUBAHUS TOIUIMBA YBEJIIMYUBACTCS, TIOCKOJIbKY B pE3yJbTaTe
MOBOPOTA KYJaYKOBOM MIaii0bl MPOTHB HANIPABICHHS BPAIICHUS TPUBOHOTO BaJia TOTUTMBHOTO
HAcoCa POJIMKYA HAaUMHAIOT HAKaThIBAaThCS Ha BHYTPEHHUE BBICTYIIBI KYJIa4KOBOM MIAaiObI paHbIIe
U BIPBICKUBaHKE TOIJIMBA HAYMHAETCS PaHbLIE.

OCHOBHBIMHU 3JIEMEHTaAMU CHCTEMBI SIBJISIOTCS MOPIIEHh MEXAHM3Ma OINEPEKEHUS BIIPHIC-
KMBaHUS, KJIallaH yIpaBIeHUs MEXaHU3MOM OIIEPEKEHUS BIPHICKUBAHMS U 1aTUYMK MOJIOKEHUS
KyJIaYKOBOM 11ai10bI.
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HavanbHasi yCTAHOBKA YyIJIa ONEpeKeHU
BIIPBICKMBAaHUA

B xomnbroTep ynpasieHUs ABUTATENIEM 3aJI0KeHa
KapTorpadguyeckas 3aBUCUMOCTh '"3aJaBacMoi
BEJIMYMHBI yIVIa Hayajla BIPBICKUBAHUSA', B 3aBU-
CHUMOCTH OT YCJIOBHM pabOThI ABUTaTeNs (HArpy3Ku
U 4YaCTOThl BpAllleHUs] JBUraTess, TEMIIEPaTypbl
OXJIQXK/IAIOILEN KUJKOCTH).

Kommnsrorep ynpasnenus THB/] nocrosHHO cpas-
HUBAET 33JJaHHBIN yToJl Hadasla BOPbICKMBAHUS TOII-
JIMBa C JICUCTBUTENBHBIM yIioM. Eciin oOHapyxu-
BaeTcs pa3nuuue, paboTa KiarnaHa yrpaBieHHs Me-
XaHHU3MOM ONEPEKEHNS BIIPbICKUBAHUS KOPPEKTHU-
pPYeTCsi ¢ IOMOIIBIO HEOOXOAMMOTO KOAPPHUITHCH-
Ta. ([lelicTBUTENIBHOE HAYaJIO BIPBICKUBAHUS OII-
penensieTcsl Mo CUTHaly JaT4yuKa MOJIOKEHUS Ky-
JIAYKOBOM IIIaKOBI).

YBeJinueHUe yriia onepexeHus
BIPBLICKUBAHUSA

[TopiieHb MexaHU3Ma ONEPEKEHUS BOPBICKUBAHUS
HAXOJIUTCSI B HEUTPAJIILHOM TOJOXKEHUH (COOTBET-
CTBYIOILIEM ""Ha4aJIbHOM YCTAHOBKE C 3aa3/IbIBaHU-
eM'") moj IeiCTBUEM BO3BPATHOM MPYXUHBI MeXa-
Hu3Ma. Kianan ynpapiieHuss MexaHM3MOM olfiepe-
KEHUs BIPBICKMBAHUS MO CUTHAJy KOMIIbIOTEpa
yrpasinennss THBJ[ ymenbpmaer Bpems 3aKpbITHS
BO3BpPATHOTO KaHajia (MeXIy KOJbIEBON KaMepoit
M OTBEPCTHEM JJIsl MO/IBOAA TOILJIMBA) JJI MOBBI-
LIEHUS IaBJIEHUs B KosblieBoi kamepe. Korga nas-
JICHHE B KOJIBLIEBOM KaMepe BO3PACTAET U MPEBBI-
LIaCT JABJICHHUE, CO3/1aBA€MOM BO3BPATHOM IIPYXKU-
HOW THUJIPABIAYECKOTO YNopa, TMAPABINYECKUN
yIop nepemMelaercs Bnpaso (T.e. B HapaBJICHUU
OTIEPEIKEHUS BIPHICKUBAHNSA).

CoOTBETCTBEHHO, CEPBOKJIANIaH TAKXKE MepeMenia-
€TCsl BIIPABO NMPY>KUHOM CEpBOKJIANAHA, U BIYCK-
HOM KaHAJI CO CTOPOHBI KAMEPHI BBICOKOTO JIaBJIC-
HUSI MEXaHU3Ma OTIEPEKEHUS BIPHICKUBAHUS OT-
KpbIBA€TCSI.

ToruBO OT TOIIIMBONOAKAYMBAIOLIETO HACOCA BTE-
KaeT uepe3 BIIyCKHOM KaHaJl B KaMepy BBICOKOTO
JABJICHUS MEXaHU3Ma ONEPEKEHHSI BIPBICKUBAHUSI.
Kornma naBneHne nocTymnaromero TorjanBa NpeBbl-
1IaeT CUIIy 3aTSKKW BO3BPATHOM MPY>KUHBI MTOPIL-
Hsl MEXaHU3Ma ONEPEXKEHUs BIPbICKUBAHUS, TIOP-
IIeHb MIEPEMEIIAETCS BIPABO (T.€. B HAIIPABICHUU
YBEJIMYEHHS yTJIa OTIEPEKEHUS BIPHICKUBAHUSA), U
KyJIauKoBas I1aiiba MOBOpAaYMBAETCsl B HAIpaBIie-
HUU YBEJIMYCHHUS YITIa ONIEPEKEHUS BIPBICKUBAHUS.
COOTBETCTBEHHO, BHYTPEHHHUE BBICTYIIbI KYJIAYKO-
BOI1 1ali0BI HAYMHAIOT PaHbIlIe BO3CHCTBOBATH Ha
paavabHO IBHXKYIIMECS ILUTyHXKEPBI, UTO BbI3bIBA-
€T C)KaTHe TOIUIMBA U MPUBOAUT K OoJiee paHHEMY
HayaJly BIOPBICKWBAHMS TOIUIMBA.

Bo3sBparHblii kKaHas | 3aKphIT
Bnycknoii xanan | OTKpbIT
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YMeHblIeHHe YIJIa OllepesKeHu s
BIIPHICKUBAHNA

1o Mepe yBennyeHus KilallaHOM YIIpaBJICHUS MeXa-
HU3MOM OIIEPEIKEHNSI BIPLICKMUBAHUS BPEMEHH OT-
KPBITHs BO3BPATHOTO KaHaja (MEXK Ly KOJIbLEBOM Ka-
MEPOM U BXOJIOM TOIUIMBOIIOJKAYMBAIOLIETO HACO-
ca) JUlid CHUKCHUS JABJICHHA B KOJBLEBOM KaMepe,
JIaBJICHUE B KOJBILIEBOW KaMEpE yMEHBUIIACTCH, U
KOIZJa OHO CTAHOBMTCS MEHbBIIE JABJICHUs, CO3/a-
BAaE€MOT0 CHUJION IPEIBAPUTEIILHON 3aTSXKKHU BO3-
BPaTHOM NPYXXMHBI TUAPABIMYECKOrO YIIOpa, MM/-
PaBIMYECKUHU YIIOP U CEPBOKJIAIAH IEPEMEILAIOTCS
BJIEBO (T.€. B MOJIOKEHUE 3aIa3/bIBAHUs BIPHICKH-
BaHUs) 10 TeX IOp, NMOKA CHJIA 3aTSHKKU BO3BPAT-
HOU IPY>KUHBI THIPABIMYECKOr0 yIiopa He ypaBHO-
BECHT JIaBJICHUE B KOJIBLICBOU KaMepe.

B pesynbrare BO3BpaTHBIN KaHall, COCIUHSIOIINMI
KamMepy BBICOKOTO JaBJICHHMs MEXaHM3Ma OIEpexKe-
HUS BIPBICKMBAHUS ¢ KAMEPOW HU3KOTO JIaBJICHMS,
OTKpPBIBAETCS.

TornuBo U3 KamMepbl BEICOKOTO JIaBJICHHS MEXaHU3-
Ma ONEPEKEHHs BIIPHICKUBAHUS TIEPETEKAET Yepes
BO3BpATHBIA KaHall, YTOObI BEPHYTHCSA B KaMepy
HU3KOTO JIaBJICHUSI.

B cBs13u ¢ yMeHbIIIeHHEM JaBIICHUS TOTUTUBA B Ka-
Mepe BBICOKOTO JaBJIEHHUS IOPLIEHb MEXaHHM3Ma
OIEPEKEHHUS BIPBICKUBAHMS TIEPEMEIIAETCS CBOEH
BO3BPaTHOI NPY>KUHOM BIIEBO (T.€. B HAIIPABJICHUH
YMEHBIIEHHS YIJIa ONIEPEKEHHs BIIPLICKMBAHUSA), U
KyJlaukoBas IIaiiba Takke MOBOpayMBaeTCs B Ha-
MPaBJICHUN YMEHBIIICHHS YT OTIEPEKEHHUSI BIIPHIC-
KMBaHUS (3aMa3AbIBaHus).

CO\QTBGT’CTBGHHO, BHYTPCHHHC BBICTYIIbI KYJIAa4KO-
BOM IIalObI HAYMHAIOT IT03KE BO3JICHUCTBOBATb Ha
paanajldbHO ABYOKYIIHUCCA IIITYHXCPBI, UYTO BEACT K
3ara3IbIBAHUI0 Ha4aJia BIPbBICKUBAHUS.

Bossparublii kanan | OTKpBIT

3aKpbIT

BryckHol kaHan

Ipunuun padoThl KJIanaHa ynpabBJieHUs
MEXaHHM3MOM OlepeKeHUs BIPHICKMBAHUSA

Kianan ynpaBieHHs MEXaHU3MOM ONEPEXKEHUs
BIPHICKMBAHUSI PA0OTAET 110 IPUHITUITY IEPEMEHHOTO
Ipoccetsi, UCIOb3ys ObICTpoe (LUKINYECKOE)
OTKPBITHE-3aKPBITHE 3aIIOPHON UIJIBI B KJTAMaHe.

[Ipu HOpManbHOM paboTe KilanaH ynpaBieHUs Me-
XaHU3MOM OIIEPEKEHMS BIPHICKUBAHUS PETYIMPYET
JaBJICHHE, NEUCTBYIOLIEE B KOJIBLEBOM Kamepe,
TaKUM 00pa3oM, YTOOBI TUAPABIMYECKUNA yIIOP MOT
CBOOO/IHO yCTaHABJIMBATHCS B JIFOOOM IOJIOKEHUU
OT TOJIO)KEHUs 3ara3JblBaHUs 0 IOJOKEHUS
omnepexxeHus. HeoOxonumas BellmunHa OTHOCUTEIb-
HOTO OTKPBITHSI KJIAIlaHA OIPEAEIIAETCS KOMIIbIO-
tepom ynpasienus THB/I.

BenuunHa 0OTHOCHTETBHOTO OTKPBITUS — 3TO OTHO-
[ICHHE BPEMEHHU OTKPBHITOTO COCTOSHHS KjlalmaHa
YIpaBICHUS MEXaHU3MOM OTIEPEKEHHS BIIPBIC-
KMBaHUS K O0IIeMy BpEMEHHU LUKJa (M3MEHEHHE
BEJIMYMHBI OTHOCUTENBHOTO OTKpBITHS OT 100% 10
0% NpUBOAUT K YBEJIMYEHHUIO OTEPEKEHUS BIIPHIC-
KHUBaHUS TOIUINBA).

OtHocurenbHOe Bpems oTkpbiTus = t/T x 100%
Cy-22
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2.1.4.4. JIaTYUK NO0JIOKEHHHA KYJA4KOBOI
IAA0bI

IIpu BpameHnu NIPUBOMHOIO Baja TOIUIMBHOIO
HAcoCa pacroyioKCHHOE Ha BaJIy KOJIBIIO C BBIC-
TYIIOM IPOXOJUT MUMO JTaTYMKA IMOJIOKEHUS
KyJauKkoBOM maiobl. [lomydyaemslil anekrpuyec-
KHA MMITYJIbC MOCHUTAETCS MO DJIEKTPUYECKUM
IPOBOJIAM, PACHIONIOKEHHBIM B THOKOU yIEpiKH-
BAIOUIEH IUIACTHHE, B KOMIIBIOTEP YIPABICHUS
THB/I.

Ha ocHOBe 3THX CUTHAJIOB KOMITBIOTED yIIpaBIIe-
nust THB/I MoxkeT onpenensite CpeIHIOK0 YU MTHO-
BEHHYIO 4acCTOTY BpaIlEHMs Baja TOILIMBHOTO
Hacoca.

JIaTumK 1MOJI0KEHHS Ky 1auKOBOM I11ai{0bI yCTaHOB-
JIeH Ha TUOKOM IIJTACTHHE, KOTOPAs II03BOJIAET EMY
[IOBOPAYMBAThCS BMECTE C KYJauKOBOM I1aii00M.
TakuMm 06pa3oM, HHTEPBAIIBI MEXY BHYTPEHHU-
MU BBICTYyIIaMH KYJIQUKOBOW IIaiiObI M CUTHaja-
MU JJaTYMKA TOJOXKESHHS KyJauKOBOM MIaiOBI OC-
TAKOTCS MOCTOSIHHBIMH.

Curnan gaTyvka MOJIOKEHUS! KYJTa4yKOBOW Ilai-
OBI UCTIOJIB3YETCS B CIICTYIONTUX TETISAX.

1. I[J'Ii[ OIIPCACICHUA TCKYIICTO YTIIOBOTO IIOJIO-
JKCHHUA KYJIa4YKOBOM IITAHOBLI.

2. Jlns pacyera EUCTBUTEIBLHOM YacTOTHI Bpa-
LIEHUS Bajla TOIUIMBHOIO HAcoOCa.

3. JIns onpenenenust AEMCTBUTEIBHOTO MOJIOXKE-
HUSI MEXaHU3Ma OTEePEKEHUSI BIPHICKUBAHUS.

1. Texyuiee yrioBoe noJjoKeHue
KYJAYKOBOH IMAaii0bI

Texyiiee ynioBoe MoJjJ0KEHNE KyJIauKOBOM MIan-
ObI PACCUNTHIBACTCS KOMIIBIOTEPOM YIIPABICHUS
THBJI] Ha ocHOBE CpaBHEHUs CUTHAJIA JaT4uKa
yIJia IOBOPOTa KOJEHYATOro Bajla C CUTHAJIOM
JaTYUKa IOJIOKEHHUS KYJIauKoBOH IIai0el. DTa
uH(pOpMaLUs UCIOIB3YETCs ISl yIpaBIeHUS
JO3UpYIOIIKM KiaanmaHnoMm. Ha ocHoBe curaaia o
TEKyILIEM YIIIOBOM II0JI0KEHUH KyJIa4KOBOM L1aii-
Obl M M3MEHEHUIl MapaMeTpoB pekuMa padboThI
IBUTATENs] MOTYT OBITH TOYHO OIPEIEIICHBI
UHTEPBaJIbl OTKPBITHS U 3aKPBITHS JO3UPYIOLIETO
KJIalaHa, COOTBETCTBYIOLINE BEIMYMHE NOABEMA
KyJIa4KOBOT'O BBICTYTA KyJa4KOBOW IIaifObI.

2. JlelicTBUTeIbHAS YACTOTA BPAILLCHUS
MPUBOJHOI0 BaJjia TOIUIMBHOIO0 HACOCA

B ciyyae BO3HMKHOBEHMSI HEUCIIPABHOCTH AAT-
YHKa ITOJIOKEHHUS KOJIEHYATOro Bajla CUTHAJI OT
JATYNKA TTOJIOKEHUSI KYTTaYKOBOM IIali0bI UCTIOIb-
3yeTcsl B KQUE€CTBE PE3EPBHOIO ISl ONIPEACICHUS
YacTOThI BpalllEeHUS! KOJEHYATOro BaJsia, UCIOJIb-
3yeMOM KOMIIBIOTEPOM YITIPaBJICHUS JIBUTATEIIEM.

3. JleiicTBUTE/IbHOE MO0JIOKEHHE MEXaHM3-
Ma OmepeKeHUsl BIPbICKUBAHUS
JIelicTBUTENBHOE MOJIOKEHUE MEXaHU3Ma OIepe-
YKCHUS BIIPHICKUBAHUS MOXKET OBITh OTPEICIICHO
[0 JEHCTBUTEILHOMY IOJIOKEHUIO KYJAauKOBOMN
maiobl. J{elCTBUTEIbHOE MOJ0XKCHUE MEXaHU3-
Ma OIEPEeKEHUs BIPHICKUBAHUS MOXKET UCIOJIb-
30BaThCAd B KAU€CTBE OCHOBHOTO CUTHAaja s
YIIPaBIICHHUS YITIOM ONEPEKEHUSI BIPHICKUBAHUS

TOIIJIUBA.
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2.1.4.5. KomnbioTep ynpasJ/jieHHsI TOIJIMBHBIM HACOCOM BBICOKOIO JABJICHHS

CamoarnocTtuka / uatepgeiic / CUrHab

B nosupyronmii knanaxn
CurHams! OT JAaTYUKOB l

T
YaCcTOTA BPALUCHNS messsscsmmaniis] [Nonoxxenue KyaaukoBOW IaiObI
JBUTATENsS Yroi orepexeHHst Temmneparypa TomuBa
BIIPBICKUBAHUA
> [N —
Tles1alib AKCENIEPATOPA s r_}j[oznpyromnﬁ
I{uknoBas mojgaua L. [fanaH |
TeMmneparypa oXJjiax- TOILUINBA
aalol:uel}”;pxmuxocm —— KoMmbioTe > Kommnbrorep
MIIBIOTEP ynpasnenuss THB/|
yIpaBIeHHs C SparHoii
WUrHaIbl 00paTHOM
JIaBIICHHE HAI|IyBQ meemmesm—pp] asuratenem (ECM) cBsizu I THBJ
S = (MexaHHYeCKas 4acTh)
Pacxon Bmyckaemoro I
BO3AYX2 ——] JlomonHuTENbHBIE I
CHTHAJIbI
IIpouee = = = wpo | ™ Mexammsn perymipo- 1
BaHUs ONIEPEIKECHUS
I I BIIPLICKMBAHUS |

B MexaHu3M peryaupoBaHHs
OMEPEKEHHS BIIPHICKUBAHUS

JIOTOTHHTEIbHbIE ONIEPALIHH
DID-EC-tb-2-1-4-5-a.tif

TonaMBHBIM HACOCOM BBICOKOTO JIABJICHUS YNPABISIOT JABAa KOMIIBIOTEPA: KOMIIBIOTEP
yripasienus TorBHbIM HacocoM (THB/I) u kommstoTep ynpasienus qpurareneM. Kommnbrorep
ynpagsienus: THB/I nomyyaer ot 1aT4MKoB, pacriosioKEHHBIX BHY TP KOPITyca HACOCa, CUTHAITBI
0 TOJIOKEHUS KYJTaYKOBOM 1IaiiObI ¥ TeMIiepaType TOIUIMBA JUI ONpeIesieHUs] TapaMeTPOB,
3a/1aBa€MbIX KOMIIBIOTEPOM YIIpaBJICHUS ABUTATENIEM, B YaCTHOCTH, yIjla ONEpeKeHUs
BIIPHICKMBAHUS U IUKJIOBOW moaauu ToruiuBa. KoMmbrloTep yrpaBieHUs JBUTATEIEM
oOpabartbiBaeT BCIO MHPOPMAIMIO, OTHOCSIIYIOCS K JBUTATEII0 U OKpYyXaroulel cpene,
MOJTy4aeMYy0 OT BHEIIHUX JATYUKOB, /1715 BHITIOJHEHHS JTFOOBIX HEOOXOIMMBIX KOPPEKTUPOBOK,
Kacaromuxcs pabotsl apuratens. Kaprorpadguueckue 3aBUCUMOCTH /1711 HA3BaHHBIX BBIIIIE
apaMeTPOB 3aJI0KEHBI B TaMSATh 000X KOMITBIOTEPOB.
BxonHble 11enu KOMIBIOTEPOB MPUHUMAIOT WH(POpMAIHIO, MOJy4aeMyl0 OT JAaTYHUKOB.
3areM MUKPOIIPOLIECCOP ONPEEIIAET PEKUMHBIC TapaMeTPhbl U PACCUUTHIBAET 3aJjaBacMble
napaMmeTpsl JUisi ONTUMAJIbHON paboThl ABUTATEIIS.
O6meHn uHpopManuern Mexay KOMIbIOTEpaMHu ympaBieHus asurateiem u THBJ]
ocymiecTBisiercss mo muHe cuctemsl, Ha3biBaemMoilt CAN (Controller Area Network) —
MynbruninekcHo muHo CAN.
bnaronapst HaIM4YKIO ABYX OTAENIbHBIX KOMITBIOTEPOB LEMb IPUBO/IA I03UPYIOLIETO KilanaHa
MOXeT OBITh pa3MelleHa BOJM3M KiamaHa (3JIeKTPOMAarHUTHOTO THUIA) IS MPeaoT-
BpalieHusi o0pa3oBaHus MOMEX.
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2.2. @opcyHKH

Onucanme

[Ipumensiercst GopcyHKa ¢ MHOTOCTPYHHBIM
pachbUINTENIEM U JBYXCTAAUWHBIM 3aKOHOM
BIPBICKMBAHUEM TONIUBA. J[ByXxcTaauiiHOE
BIIPBHICKMBAHKE TOITMBA CHUKAET IITyM CTOpaHHUs,
B 0COOEHHOCTH, Ha XOJIOCTOM X0y M YaCTHYHBIX
Harpyskax JIBUraressl.

B ¢opcynkax oObIYHOrO THIAa MPUMEHSETCS
TOJILKO OJHA MPYXXHHA, 4TO oOecredynBaeT
OJHOCTAJAUNHBIM NPOLECC BIPBICKUBAHUSI
tomuBa. PopcyHKa JJ1s HOBBIX JABUraTeleu
NDiD umeeT aBe npy>KuHbI, KOTOPbIE yCTa-
HOBJICHBI ITOCJIEI0BATEIBHO APYT 3a IPYIOM.

dopcyHKa KpermuTcs ¢ MOMOIIBIO MPHKUMHON
CKOOBI.

IpuHoun padoTsl

Bnauaie na IMOABEM MIJIBI paCIbUIUTCIIA BIUACT
TOJBKO OJIHA MPYKHHA U, TAKUM 00pazom,
orpenensieT 1-10 cTaauio BIpbICKUBaHus. BTopas
IpYy>KUHA YIIUPAETCSI B BEPXHIOIO YacCTh YIIOPHON
BTYJKH, 4YTO OTpPaHUYMBAET HadaIbHOE
MIEPEMEILICHHUE 3aAIIOPHON UITIbI PACTIBLIUTEIIS.

Korga naunnaercs BTOpast cTaius BIPBICKH-
BaHMsI, IPU KOTOPOU MOIBEM UIJIbI PACTIBIIIUTEIS
IpeBbIIIaeT HaYaJbHYIO0 BEIUYUHY, YIOPHAs
BTYJIKA ITOTHUMAETCS, U Ha UIly IEHCTBYET CHUjIa
TaBJIEeHUS 00EHX MPYKUH.

Bo Bpems 1eficTBUTENBHOTO ITPOLIECCA BIPBICKU-
BaHUS UIJIa PACIbUIMTENS BHaYaJIe TIOAHUMAETCS
Ha HEOOJBIIYIO0 BBICOTY. JTO MO3BOJISIET TOJIBKO
HEOOJBIIOMY KOJUYECTBY TOIUIMBA MONACTh B
KaMepy CrOpaHusl.

[To Mepe MOBBILIICHHSI JaBICHUS BIPBHICKUBAHUS
(2-s1 cramust OTKpBITUA (DOPCYHKHM) HIJIA PACIIBI-
JIUTEINS TOJHUMAETCS 10 YIIOPA, ¥ BIPBICKUBACTCS
OCHOBHAs J103a TOTUIMBA. TakoW JIBYXCTaIMNHBIN
MIPOLIECC BIPBICKMBAHUS TOILIMBA MPUBOAUT K
Oosiee "MATKOMY" CrOpaHUIO M K CHHYKEHHUIO [ITyMa
OT TIPOIIECCa CTOPaHUsI.

Ha pucynke cmpaBa moka3aHo BpeMs Hadaja U

OKOHYAaHUA BPBICKHUBAHUA IJISA ﬂeﬁCTBHTeﬂbHOFO
nponecca BIIPBICKUBAHMWA TOILIMBA.
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PacnbliinBanue TomjiamBa

DID-EC-tb-2-2-d.tif

Cranus | (HagasbHOE BIIPHICKUBAHUE) Cranust 2 (BTOPUYHOE BIIPHICKUBAHUE)

CpaBHeHHMe MapaMeTpPOB pacnbLINTeNIel

Tun pacnbuMrens Jns purarens NDiD Jns peurarens IDi
Junametp OTBEPCTH /aucio 0,18/5 (YD), 6(ZD) B
OTBEPCTUH PACTIBUIUTES

Koaddunment pacxona 0,91 —

I'mppasnmaeckuii pacxon (murpos 3a 30 ¢) [ 0,524 (YD), 0,652 (ZD) —
JlapieHnue Havyasga moabemMa UIJIbI

pacubutaTens, Mlla 19,0/37,5 12,3
(TIepBUYHOE/BTOPUIHOE)
XoJ1 UIIIbI PACTIBUTATENIS, MM 0,04/0,25(YD), 0,3(ZD) 0,84

(TIepBUYHBII/BTOPHYHBIIA)

OobcayxuBanue popcyHoOK

[Tockonbky B asuratensix ZD30DDTi u YD22DDT ¢opcyHku pacnosoxkeHbl BHYTPH FOJIOBKH
LWIMHAPOB, a0COIIOTHO HEAOMYCTUMBI YTEUKH TU3EJIbHOTO TOIUIMBA U €ro IOIaJaHue B
MOTOPHOE Macilo, MOCKOJIbKY 3TO MPUBEAET K CEPbE3HBIM MTOJIOMKAM JIBUTATEIIS.

HO3TOMy HCO6XOZ[I/IMO CO6J'I}OI[aTB MOMCHTBI 3aTsAXKKHU TPY60K, OABOJAINX M OTBOIAIIMUX
TOIINIMBO, B CBA3H C Ha3BaHHOU BBIIIIC HpH‘IHHOﬁ, a TaKXKC IMOCKOJIbKY aBJICHWA BIIPBICKWMBAHUA
TOILIMBA 3HAYMTEIHHO BEIIIC OOBIYHOIO.

2.3. JlaTYuK NoJIo:KeHHMsl KoJieH4aToro Baja (maruyuk BMT)

JlaTauk mosiokeHms KojieH4yaroro Bana (marunk BMT) pacnoniokeH Ha MIKMBE KOJIEHYATOTO
Bajia (Burarenb ZD) winM Ha MaxoBHKE (JBUraresib YD) M MOCBIIAET CUTHANI O IOJIOKCHUU
KOJIEHYaTOro Baja (CHTHAJ O YacTOTE BpaIlleHUs JBUTATENsI) B KOMIBIOTEP YMpaBICHUS
nBurareneM. JlaTduk perucTpupyeT U3MEHEHHUS MArHUTHOTO MOJS NPH JBUXKCHUU
METAJUTMYECKOT0 BBICTYIIA MJIACTUHBI HAa KOJIEHYATOM Bally UJIM MaXOBHKE.

2.4. JaTyuK JaBJIeHUS HAUIyBOYHOIO Bo3ayxa (aBurarenab ZD)

JlaT4rk 1aBJIeHUs HAJITYBOYHOTO BO3/IyXa PACIOIOKEH Ha KOPITYCE OXJIaIUTENs HAJTyBOYHOTO
BO3/IyXa W TMOCHUIACT CUTHAJ O JABJICHUH BO BITYCKHOW CHCTEME B KOMIIBIOTEP YIPaBICHHS
neuraresieM. CHTHaJI 3TOTO JTaTYMKa MCITONIB3YEeTCS TOJIBKO JJIsi CaMOIUArHOCTHKH.
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7. NIOCCAPUM ABTOMOBWJIBHBIX TEPMUHOB

BMT - BepxHsst MepTBas Touka. HanBbICIIast Touka MogbeMa MOPIIHS B UAJIAHAPE, WU
TOYKa, HanOoJIee yaaJIeHHast OT OCH KOJIGHYAaTOro Baja. TakkKe UCIOb3yeTCs MPUMEHUTEITHHO
K IUTyHKEPY TOIUIMBHOI'O HACOCA BBICOKOTO JIaBJICHUS.

BCH (MI) - Bu3yaJIbHbIN CUTHAJIU3aTOpP HEUCIPABHOCTU. PacnoioykeH Ha MMaHemu yIpasiie-
Husl. 3aropaercs, YToObl U3BECTUTh BOJUTENSI O BOBHUKHOBEHUH HEHCIIPABHOCTHU JIBUTATENS.

Karaaurudeckuil HEeHTPAJIU3ATOP - YCTPOUCTBO JJII CHUKEHUS TOKCUYHOCTHU
0TpaboTaBIIKX ra30B, YCTAHABINBAEMOE B BBIITYCKHOW CUCTEME aBTOMOOWJISI C IBUTATEIIEM
BHYTPEHHETO CropaHus. BHyTpH pacnoyioxkeH KOHBEPTOP, CHUKAIOLIUN TOKCUYHOCTh
OTpabOTaBIIMX ra30B MyTEM MX KaTaIUTUYECKOW PEKOMOMHAIHH.

KC - kamepa cropanus.

JIHA (VNT) - nonarouHslii HanpaBJIsSIOLIMMA anmapaTr Ha BXOZE ra3oB B KOJIECO TYpPOUHBI
TypOokomIipeccopa. Takoi TypOOKOMIIpeccop UMEET JOMATOYHbIN HAIIPABIISIONINI armapar ¢
MTOBOPOTHBIMH JIONIATKaMH, YT0JI TOBOPOTa KOTOPBIX ynpasisercs ECM.

CBeua npeanycKkoBoro mogorpeBa - CBe€4a, HarpeBaeMasl JIEKTPUYECKUM TOKOM,
yCTaHaBJIMBaeMas B FOJIOBKE LHWJIMHIPOB JU3ENbHOrO aAurarens. [logorpesaer Bo3ayx B
KaMepe CropaHus 1 00JieryaeT IycK JBUTaTels Py HU3KUX TeMIepaTypax.

TK - Typ6okommpeccop.

THB/I - TorMBHBIM HACOC BBICOKOTO JABJICHHUS.

CO - xumunyeckas popmyna okucH yriepoza. ['a3000pa3Hblii MPOAYKT HEOIHOTO CTOPAHHUS
YIIEBOJOPOIHOTO TOIUIMBA B BO3ayXe. OANH U3 IIABHBIX TOKCUYHBIX KOMIIOHEHTOB
0TpabOTaBIINX Ta30B.

DTC - ycinoBus onpenieieHus: HEUCIPABHOCTH.

ECM - koMIibloTep yHpaBieHUs ABUTaTeNeM. MHOTOKaHAIBHOE 3JIEKTPOHHOE YCTPOMCTBO
JUIsl KOHTPOJIS psifia MapaMeTPOB B CUCTEME YIIPABIICHUSI IBUTATEIIEM.

EGR - perupkyssiiust orpadotaBimumx ra3oB. CMelmBanue 0TpadOTaBIINX ra30B ¢ BO3IYXOM,
MTOCTYTIAFOIIMM B IIWJIMH/IPHI JIBUTATEISI, C IIEITBIO TIOBBIIIICHUS TETUIOEMKOCTH CBEKETO 3apsia
M 32 CYET 3TOTO CHMKCHHS 00pa3oBaHUs OKUCIIOB a30oTa (NOX).

HC - yriaeBonoponasbl. Opranuueckue COeIUHEHUs], COCTOSINUE U3 yIiepoJa U BOAOpOa.
OCHOBHasI COCTaBIISIFOIIAS KUAKUX U ra3000pa3HbIX TormB. Hanpumep C2H6 (3tan).

NOx - xumudeckast popmyra oKUciIoB azota. COCTOUT U3 a30Ta M KUCIIOpoa, oOpasyercs
MIPY CTOPaHUH.



