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An3enbHble aKKyMYNATOPHbIE
TOMNJINBHbIE CUCTEMBbI

Common Rail

MyTe K COBEPWEHCTBY ABUratenen
BHyTpeHHero cropanusa (ABC), kak ato
00bi4HO NOHMMAETCS B HalWe Bpems,
BKJTIO4aeT B ceOsi HE TONLKO BONPOCH! 3ar-
PA3HEHUN OKPYXAIOWEN Cpeabl U 9KOHO-
MUYEecKon 3P HEKTUBHOCTH.

B Gyayulem 3tM npo6nemsbl, KOTOpbie
CEerofiHsl PacCMaTpUBAIOTCH TEXHUYECKU-
MU HayKamu Kak NpakTu4eckune npeasnoxe-
HUSA, NPUOBPETYT peluaiollee 3HaYeHue,
0COGEHHO N0 OTHOLLIEHUIO K AU3ENSM.

MoBbiweHue TPeboBaHUIA K yBENTUYEHUIO
TONANBHOW SKOHOMUYHOCTU U CHUXEHWUIO
3MUCCUU TOKCUYHbIX KOMMNOHEHTOB C 0Tpa-
6oTaBwmmm razamm (OF) BMECTE C HUKOT-
[a He okaHuusawmmucs TpedosaHusmm
K CHVXXEHUIO LWYMHOCTY AU3eNei He MoryT
Oonee BbINOAHATLCA NPU UCNONL30BAHUMK
TOTUIUBHBIX CUCTEM C MEXaHU4ECKUMK pe-
rynsTopamMu 4actoThl BpaweHusi. Boinon-
HEHUE NepeYncneHHbixX Bollle Tpebosanun
BO3MOXHO TONLKO C NPUMEHEHMEM O4eHb
BbICOKOrO AO3BNEHWA BRPLICKA, COYeTalo-
LErocs C ONpeaeneHHon xapakTepucTu-
KOW Noaa4v v To4YHbIM JO3UPOBAHUEM TOM-
nuBa.

Hacroswas TexHuyeckas WHCTPYKUuus
copepxut BClo Heobxoavmylo uHbopma-
LMI0, KACAIOLLYIOCS TONJIMBHON CUCTEMbI
“Common Rail”, e KOMNOHEHTOB, YCTPOW-
CTBa M PYHKUNMOHUPOBAHUA BMECTE C Ae-
TaNbHbIM ONUCAHUEM TOrO, HACKOJILKO 3Ta
cucrtema ahHeKTUBHa B BLINONHEHUN yKa-
3aHHbIX BbilLe TpebGoBaHWiA.

HoBbIM NOAXOAOM B 3TOW CUCTEME §B-
NAETCH HanMuue akKymynsitopa Tonnvea,
HaxOARLIerocs noAa NOCTOSIHHbIM Aasne-
HUEM, CneumanbHas cucTema noaayu Ton-
MBa NMop, BbICOKUM AasneHnem, GopecyHKn
1 CUCTEMa SNIEKTPOHHOTO YNPaBNEHUS, KO-
TOpas cnocobHa pewars CNoXHbIe 3aaa4u

ynpasneHvs gsvrarenem. 3ra cuctema He

6ynet umeTb npobnem ¢ sce Gonee yxec-
TOYAIOWMMCS 3aKOHOAATeNLCTBOM NO

3MuUccumM BpeaHbix BeulecTs ¢ O u pas-

NNYHBIMUW YCTIOBUSIMU B ByayLLIEM.
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NMpumeHeHe TOMJINBHbIX
cuctem gusenen

O6nacTb NpUMEeHeHuUus

Ausenn umeroT Wwupokyl obnacte npume-
HEHUA B Pa3Nv4HbIX BapuaHTax WUCNOSHEeHWUs
(puc. 1 1 Tabnuua 1), Hanpumep:

— B KayecTse NpuBoAa NepeaBuXHbIX An3eb-
reHepaTopHbiX YCTAHOBOK UWAWMHAPOBOMN
mowHocTeio Ao 10 kBT/uumnuuap;

— ObICTPOXOAHLIE ABUrATENN NETKOBbLIX U KOM-
Mepyeckux asTomobunen uMnMHAPOBOWA
MoLLHOCTBIO #0 50 KBT/umnuHap;

— OBuratenu CTpouTesibHbIX, CEeNnbCKOX035n-
CTBEHHbIX MalLMH U MalUWH Neco3aroToBu-
TENLHOW NPOMBLILNEHHOCTU (LWMNNHAPOBOMN
MowHoCTLio Ao 50 kBT/umMnusap);

— AaBurateny TaXenbiX rpy3oBukos, aBToOy-
COB W TPAkTOPOB LWAWNHAPOBOW MOLL-
HOCTbIO 40 80 kBT/uMnuHap.

— CTauvoHapHbLIE ABUraTenu, UCnosb3yemMbie,
Hanpumep, B COCTaBe Pe3epBHbIX AN3eNb-
reHepaTopHbIX YCTaHOBOK, LMAUHAPOBOMN
MowHocTeio Ao 160 kBT/umnuHap;

— TEennoBO3HbIE 1 CYA0BbIE ABUraTeNN UMANHA-
poBoi MowHocTbio A0 1000 kBT/umnuHap.

Puc. 1

TexHunyeckue
TpeboBaHua

B nocneaHee Bpems sce 60nee BbICOKME Tpe-
60BaHVA NPEaLABNAITCA K TONIMBHLIM CUCTE-
Mam aAu3eneir Kak pes3ynbrar YXeCcTOYeHUs
HOPM, KacaloLwmxcs 3MUCCUN BPEAHbIX Be-
wects ¢ Or, wyMHOCTH 1 TPeboBaHUA CHXEe-
Husi pacxoaa Tonnmea. CobBCTBEHHO rosops,
B 3aBMCUMMOCTM OT KOHKpPeTHoro pabouero
npouecca avsens (BnpbICK TOMMBA B Npeaka-
MEpPY/BUXPEBYIO Kamepy Win HenocpeacTBeH-
HbIl BNPLICK) Ang Toro, 41066 ob6ecneynTs ad-
dexTneHoe ob6pas3oBaHne TOMIMBOBO3AYLLIHON
CMECH, BrpbICK TOM/IMBA B KAMepy CropaHus av-
3en9 [O/MKEH OCYLLECTBNATLCA MoA AABNEHUEM
350 - 2000 6ap, npu 3TOM A03UPOBaHME NOAAYN
TOMAMBA AOMNXKHO ObiTb UCKIIIOYUTENBHO TOYHBIM.,

[leno B TOM, 4TO peryiMpoBaHmue MOLLHOCTY 1
4acToThbl BpauwleHnsa B An3ensx OCyWweCcTBnsaeTcs
M3MEHEHUEM BENIMYUHBLI NoAayYn Tonauea npu
OTCYTCTBUM APOCCENMPOBAHUA NOAAYM BO3AyXa.

BOoNbWMHCTBO 00bIYHbIX AN3enein, ycTaHas-
MBaeMbIX Ha KOMMepyeckue asTtomobunwm,
TENA0BO3bl U Cyaa, BCE ELle MMEeIOT CUcTemy
PerynmpoBaHunsi C MeXaH4EeCKUMU PerynsTtopamm

NMpuMeHeHne An3enbHbIX TOMMBHLIX cucTtem Gpupmsel Bosch.

M, MW, A, P, ZWM, CW - mHoronnyHxepHbie pagHbie THB/L, 0603HaveHHbIe N0 Mepe yBenmyeHus
pa3amepos, PF — ogronnyHxepHoie THB/L, VE - THB/ pacnpeaenvrensHoro Tuna ¢ akCuanbHbiM NyH-

xepom, VR - potopHbie THB/ pacnpeaenurensHoro tuna, UP -

cucTema ¢ nHausmayansHbiMu THB/,

Ul - cuctema ¢ Hacoc-dopcyrkamm, CR — cuctema Common Rail.
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Tabnuua 1

TonnMeHble CUCTEMbI AU3ENe: XapaKkTepUCTUKU U CBOMCTBA

Tun Bnipeick TonnmBea Mokasatenu asuratens
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Psaxsie THBO
M 60 550 m, e IDI - 4.6 5000 20
A 120 750 m DI /IDI - 212 2800 27
MW 150 1100 m DI - 4..8 2600 36
P 3000 250 950 m, e DI - 4..12 2600 45
P 7100 250 1200 m, e DI - 4.12 2500 55
P 8000 250 1300 m, e DI - 6...12 2500 55
P 8500 250 1300 m, e DI — 4..12 2500 55
H 1 240 1300 e DI - 6..8 2400 55
H 1000 250 1350 e DI - 5..8 2200 70
THBA pacnpeavneTensHOoro Tuna ¢ akcuanbHbIM PacnofioXeHMeMm niayHxepa
VE 120 | 1200/350 m DI /IDI - 4..6 4500 25
VE...EDC3) 70 | 1200/350 e, em DI /IDI - 3..6 4200 25
VE... MV 70 | 1400/350 e, MV DI /IDI - 3..6 4500 25
PotopHsie THBA
VR...MV | 135 ] 1700 [e;mv [ DI [ - [4.6 [ 4500 37
OpgHonnyHXxepHbie THBA
PF(R)... 1005, 800... m, em DI /IDI - DpoisSaItae JIE SN2 T
18000 1500 2000 1000
Ul 30 4) 160 1600 e, MV DI VE 8 %3) 3000 45
Ul 314) 300 1600 e, MV DI VE 8 %a) 3000 75
U1 324) 400 1800 e, MV DI VE 8 %) 3000 80
UI-P15) 62 2000 e, MV DI VE 8 5a) 5000 25
UP 128) 100 1600 e, MV DI VE 8 4000 35
UP 20 ¢) 150 1800 e, MV DI VE 8 4000 70
UP (PF[R]) 3000 1400 e, MV DI - 6...20 1500 500
AKKYMYNSITOPHbIE TOMNJIMBHbIE cucTembl Common Rail
CR7) 100 1350 e, MV DI VE7)/NE | 3...8 5000 ™) 30
CR?) 400 1400 e, MV DI VEé&)/NE | 6...16 2800 200

1) M: MEXaHUYECKWIA; 8: 3NEKTPOHHLIN; eM: 3NeKTPOMexaHuyeckuii; MV: C aneKTpoMarHUTHLIM KnanaHom, 2):
IDI - BripbiCk TONAMBA B Npeakamepy; DI — HenocpeacTBEHHbIV BNPbICK TOMMBa; 3): EDC — cuctema anekTpoH-
HOro ynpasnexus gusens; 4): Ul — Hacoc-dopCcyHKM Ans KOMMEPYECKux asTomobuneii; 5): Ul — Hacoc-¢popCyH-
K1 4NS Nerkosbix asTomobuneit; 5a): BO3MOXHas yCTaHOBKa AByx OBY Ha MHOrounIMHAPOBLIE ABuratenu; 6):
UP — unameuayansHble THBZ ans koMmmepyeckux asTomobunen n astobycos; 7): CR — nepsoe nokosieHne ans
NerkosbIX aBTOMOGUIIEN 1 NIErKMX KOMMEPYECKMX asToMOGUNEl; 73): perynupyemslii Bnpbick Tonnmsa go 90°
n.K.B. 4o BMT; 76): ao 5500 muH-' (MakcumanbHO A0NYCTUMAas YacToTa BpalleHus); 8): CR — ans koMMep4eckux
asTomo6uneit, asTo6yCOB 1 AM3esNbHbIX TEMI0BO30B; 8): yron onepexeHus snpbicka Ao 30° n.k.8. 4o BMT.




4acTOTbl BpaweHus (C LeHTPobBexHbIMU rpy3a-
mu). C Opyroit CTOPOHbI, B AN3ENAX JIEMKOBLIX
aBTOMOOUNIEN M yXE HEKOTOPLIX KOMMEPYECKMX
aBsToMobunen MexaHuyeckmue perynaTopsl 4ac-
TOTbl BpalieHus Bce 6onee BbITECHAKTCS CUc-
TeMaMun 3NEKTPOHHOrO ynpasneHus Ansenein
(EDC - Electronic Diesel Control).

B psgy nocnegHux paspaboTok HaxoasTes,
rnasHeiM 06pPa3o0M, MNEPeYUCNeHHbIe HUuXe
CUCTEeMbI BNPbICKa TONAUBA BbLICOKOro aasne-
HUS, KOTOPbLIE UCNOML3YIDTCA B aBTOMOOUNL-
HbIX AU3ensx.

KoHcTpykuumn THB

PagHbie THB

Bce pagHblie MHOronnyHxepHbie THB umeiot
OTAENbHYIO MAYHXEPHYIO Napy Ais Kaxgoro uwy-
nuHApa. 3TOT TePMUH BKIKOYAET B cebs BTYNKY n
NAyHXep, KOTOPbLIA NPU akTUBHOM XOAE, TO eCTb
AN\ noaaYw TONNMBa, NepemMeLLaeTcs nog Bo3-
nencremem kynadkosoro sana THB/ ¢ npuso-
[0M OT KONEeHYaToro Bana Asurarens, a Bo3spa-
LLAeTCs Noa ASVNCTBUEM BO3BPATHOM NPYXWHLI,

MnyHxepHbie napbl 06bIMHO pacnonarakTcs
B PSf, U XOA4 KaXA0ro niayHxepa He perynupy-
etcs. [Ana u3MEeHeHus1 BeNW4YMHbl Nogayn Ha
rJlyHXepe BbINONHEeHa OTCeYHasi KPOMKa cnu-
pansHon dopmbl. Mpu nepemeweHnn peikn
THB/ nnyHxepbl NOBOPAYMBAaOTCS, U3MEHAS
B3aUMHOE NONOXEHWE OTCEYHOW KPOMKM U ne-
penyckHOro (OTCe4YHOro OTBEpPCTUst), B peaysb-
Tare Yero U3MEHAETCH aKTUBHbIV XO4 NyHxXepa
1, COOTBETCTBEHHO, UMKnosas nogada. Mexay
HarHertarenbHowm nonocToblo THB v nuHuel Boi-
cokoro aaenenus (JIBM) k ¢popcyHke B wtyuepe
THB[ ycraHaBnuBaeTcsi HarHeTaTeNbHbli Kna-
naH, KOHCTPYKLMS KOTOPOro onpeaensercs Tpe-
OyembiMU XapakTepucTukaMmu TOMJIMBHOM CUC-
TeMbl. HarHeTarte nbHbii KnanaH He To1bko obec-
neymsaeT ObICTPOE U TOYHOE npekpalieHue
npouecca BnpbICKa W NpeaoTspalieHne noa-
BrpbiCcka, HO 1 obecneymBaeT NpoTeKaHue ce-
MEICTBA XxapakTepucTuk Tonnmsonogaym THB.

THB[ tvna PE

Ha4yano nopayvn onpenensertcss BXOAHbLIM
OTBEPCTUEM, KOTOPOE 3aKPbITO BEPXHEN KPOM-
KoM nnyHxepa. BennunHa nogayv onpeaensercs
nepenyckHbIM OTBEPCTUEM, KOTOPOE OTKPbIBA-
eTCcsl CnupanbHOM OTCEYHOW KPOMKOW, BbINOS-
HEHHOW B NnyHxepe ¢peseposaHuem. MNonoxe-
Hue peikn THB/ onpenensercs MexaHn4yeckmum
perynsitopom (¢ UeHTpobOEexHbIMU rpy3amu)
WU PErynsaTopoM C 3NeKTPOMAarHUTHbIM Kiana-
Hom (EDC).

THB/A c posupyioweit mypTon
PerynupoBaHue UMKNOBOW Nogayv B 3TOWN
KOHCTPpyKUunu psiaHbix THBL otnuyaetcs oT

06bI4HbIX THBA Hannymem Aoauvpytowein Mydrbl,
KOTOpas MOXET nepemMellarbcs BBepx/BHU3
BAONb nayHxepa. MonoxeHue [o3upylowen
MydTbi, Onpeaensiowein aKkTuBHbIA X0a4, NAyH-
Xepa, Te eCTb MOMEHT OTKPbITUS NepenycKHOro
OTBEpPCTUS, PErynvpyeTcs BasioMm npusoaa.

MNonoxexnwe posupyouiein MyQTel SBASETCS
dyHKUMEN padnu4HbiX NepemMeHHsbix. Mo cpas-
HEeHWIO ¢ psaHbiMu THB/L PE, BapuaHT ¢ 4o3u-
pylowmin mydTon nO3BONKET NOAYYUTL A0NON-
HUTENbHYIO CTeneHs ceoboab!.

THB/[ pacnpenenurensHoro
™Mna

THBL pacnpenenurensHoro tuna Mmoryr
MMETb MEXaHUYECKMIA PErynsaTop 4acToTbl Bpa-
LEHUA UNK BNEKTPOHHYID CUCTEeMy ynpasne-
HUSA CO BCTPOEHHbIM @aBTOMATOM ONepexeHus
Bnpbicka. THBA pacnpeaenutensHoro tuna
UMEIOT TONbKO OAHY MIYHXEPHYI0 napy Ans
BCEeX UMNNHAPOB ABUraTens.

THB/M pacnpegenurensHoro tTuna
C aKCuanbHbIM PacrnosiOXEeHUeM nayHxepa
B THB[ pacnpegenvrensHoro Tuna ¢ akcu-
anbHbIM PAcnoONOXEeHUEM MayHXepa TOMnJInBoO
8 kopnyc THB/ nogaercs nonacTHbIM TOMAMB-
HbIM HACOCOM HU3KOrO gasnexus. Beicokoe aas-
NeHVe U pacnpeneneHve Tonavea no UMnuHG-
pam 06ecneynBaloTCa LEeHTPaNbHbIM MIyHXe-
pom. 3a oamH 0O0OpOT Bana NpUMBOAA NMyHXep
COBepLUaeT Yncno paboymx Xo4oB, PABHOE YUy
umnuHapoe asurartens. locrynarensHo-spatia-
TENbHOE ABWXEHWE NnepeaeTcs NayHxepy Top-
LieBbIMU KyNia4Kamu Ha Ky/la4koBoW Lwainbe, KoTo-
pble HaberaioT Ha ponnkK, 3aKpen/eHHbIe Ha Po-
NMKOBOM KOJbLE NPV BpalleHuy Basia Nnpusoaa.
AKTUBHbIN XOf, MTyHXepa U, COOTBETCTBEHHO,
KONIMYECTBO NOAABaeMOro TOnMBea B CEPUAHbIX
THB/, VE ¢ MexaHn4ecknumu perynatopamu Hac-
TOTbl BPALWEHWUS OCYLLIECTBASIETCH A03MPYIOLLen
mydToNn, kak u B THBL C 3neKTpPOMarHUTHbLIM
nPUBOAOM Ao3upytowen MydTel. Havano nogayu
TON/IMBA PEryIMPYeTCs aBTOMATOM OnepexeHus
BMpPbLICKA MyTEM COOTBETCTBYIOWEro noBopoTa
Konsua ¢ ponukamu. B THB/ ¢ aneKTpoHHbLIM
ynpasneHMem BennunHy TOrnIMBonogadm BMecTo
nosvpyouein MydTel perynupyer kinanad C
ObICTPOAESHCTBYIOLLMM 3NEKTPOMArHUTHLIM NPU-
BOAOM. Ynpasnsiowme curHanbl ¢ obpaTtHon
cBs3blo 1 6e3 06paTHoM cea3n obpabaTuiBaloTCs
B aAsyx OBY (9BY gsuratens n 3BY THBA).
BbiCTpOAECTBME KOHTPONUPYETCA COOTBET-
CTBYIOLMMU 3NEKTPOHHLIMU YCTPOCTBaMMU,

Potopubii THB

B poTopHbix THB/, TonnuBeo B KOpPNyc Hacoca
noaaeTcs NONacTHbIM TOMIMBHLIM HACOCOM
HU3KOro aasnexus. Hacoc BbICOKOro AaBneHus
C KyNa4ykOBbIM KONbLOM U ABYMSI UNN HETLIPbMS



pagvanbHO PacrnonoXeHHbIMU NayHXepamu
obecneuynBaetr GoOpMUPOBAHUE BbICOKOro
[asneHus u pacnpeaenexsue Tonnuea no gop-
CYHKaMm, KOJIMYECTBO KOTOPOro U3Mepsercs
ANEeKTPOMAarHUTHbLIM KlanaHoM BbICOKOro AaB-
neHusa. ABToMaT OnepexeHus Bnpbicka pery-
NUpYeT HaYano noaaLw, noBopa4meas Kynay-
KOBOE KONbLUO B HYXHOM Hanpasnexsun. Kak n
8 THB/Z ¢ akcunanbHbIM NAyHXEPOM U C 3N1eKTpo-
MarHUTHbLIM ynpasneHuemM A03UpYioLLero Kna-
naua, Bce curHansl ¢ obpatHoit u 6e3 obpar-
HoW cBa3u obpabarsiBaoTcs B ABYx IBY, npu
3TOM BbICTPOAENCTBUE TAKXKE KOHTPONMPYETCS
COOTBETCTBYIOLMMUN BNEKTPOHHLIMU YCTPOM-
cTBamMu.

OaHonnyHxepHbie THB

OpgHonnyHxepubie THB PF

OpgHonnyrxepHbie THB PF ucnons3yotcs
B Manopas3MepHbiX ABuratensx, Tern1oBO3HbIX
aunsenax, asurarensax MOpPCKux Ccyaoes w
B CTPOUTENBHOM MalLUMHOCTPOEHUU. XOTH 3Th
HaCOChl HE UMEIOT KYNaYkoBOro Bana, npuHumMn
paboThl TakMx HaCOCOB COOTBETCTBYET paf-
Heim THB/, PE. B kpynHopasMepHbix gsurare-
NAX MEXaHU4eCKUi perynstop C rugpasnu-
4YECKUM CEpBOMOTOPOM UAUN 3NEKTPOHHbIN
KOHTPOJIEP 3aKPEN/IAIOTCH HENOCPEACTBEHHO
Ha 6noke uunuHapos asurartens. Perynupo-
BaHME BEJINYUHBLI MoJayYu OCyLlecTBNseTcs
nepemMeLLeHNeEM penku No curkHany perynaropa
4acTOThl BpALeHUs (Mnm KoHTponnepa). Kynayku
npueoaa oaHornyHxepHoix THBL PF pacno-
narailoTCcs Ha pacnpeaenuTensHoM Bany Asu-
ratens. 3T0 O3HAYaeT, 4TO perynuposaHue
yrna onepexeHus Bnpbicka HE MOXeT ObiTb
BbINONHEHO NOBOPOTOM pPacrpeaenmTenbHoro
Bana. Yron onepexeHus BripbiCka B HECKONbKO
rpagycoB MOXET perynumposaTteCs nocpea-
CTBOM NPOMEXYTOYHOro 3/1IeMeHTa, BKM0Ya-
wero B cebsi, Hanpumep, KOPOMBICIIO MexXay
pacnpenenuTenbHbiM BasioM U POANKOBbLIM
Tonkarenem. OgHonnyHxepHole THBA yno6Ho
TaKkKe MCNONL30BaTh Npu pabote Ha THXENoM
TONAMBE C BbICOKOW BA3KOCTHIO.

Hacoc-¢opcysku (UIS)

Hacoc-¢opcyHku, 06beanHaoWwme B 0O4HOM
6noke THBA u $OpCyHKy, yCTaHasAMBalOTCA
B ronoske Gnoka UMNMHOPOB, OTAENLHO ANK
Kaxaoro umnuHapa, v NPUBOASTCS B AENCTBUE
Wi HEnoOCPEeACTBEHHO KynaykoMm, uam oT
pacnpenenvutensHoOro Bana 4Yepes3 Tonkartesb
Knanasa.

Mo cpaBHEHUIO C pagHBIMW Hacocamu U
THBJ pacnpenenuTtensHoOro tuna us-3a oTey-
TCTBUS TPYGONPOBOAOB NMHMM BLICOKOIO AaB-
NEeHUst HacoC-POPCYHKN MO3BONKIOT MONYYUTH
3HayuTensHo 6Gonee BLICOKOE AaBneHue
Bnpbicka (ao 2050 6ap). Ctonb BbICOKME 3HA-

YEHUS OaBNeHUs BpbICKa BMECTE C 3NeKTPOH-
HOW CMUCTEMOW YynNpasNeHuUs, BKAIOYAIOLWEN
B cebs 3anoXeHHbie B NamsTe KOMMbIOTEpPa
nporpaMMupyemMble MaTpuLbl XapakTepucTuk,
B TOM YMCne faHHble NG NPOAOIHKUTENIEHOCTH
npouecca Bnpbicka (BeAUYUHbI LMKNOBOW NO-
Aayn), 03HAYaI0T BO3MOXHOCTb 3HAYUTENbHO-
ro CHUXEHUSI 3MUCCUM BpeaHbix BewecTs ¢ O
npu ynyqweHun Gopmbl KPUBOWM XapakTepuc-
TUKWU NogaYu Tonamea.

Mcnonb3oBaHue 3NeKTPOHHOrO yrnpasneHus
NO3BONSIET BKJIIOYUTL AONONHUTENbHBbIE DYHK-
UMM U YBEANYUTL YUCNO LOCTOUHCTB HacoC-
$OpPCYHOK.

WuauveuayaneHsie THBA (UPS)

MpuHuMn paboTbl TONNUBHOM CUCTEMBI C UH-
aveuayansHeiM THB/ ananoruyeH pabore Ha-
coc-dopcyHok. 310 nogobHas TONNMBHAR
cuctema, obecneumsaiowlas BbICOKOe Aasne-
Hue Bnpbicka. MNopobHo Hacoc-OopCyHKaM,
uHamsmayansHele THB/ yctaHasnuealTcs Ha
Kaxabiii UMNMHAP OBUratens, a CcoeauHeHwe
C GOPCYHKOW OCYLLECTBNAETCH KOPOTKOM TPyO-
KOW BbICOKOrO A@BfieHus, TOYHO noaobpaHHon
K 9NeMeHTaM 3TON TONIMBHOW cucTemsl. MNpu-
BoA uHamBmayansHeix THB ocyuwecTtensercs
OT pacnpeaenuTensHoro Bana aAsurartens.

Ynpasnexme npoaonXuTeNbHOCTLIO U Haya-
NOM npoLecca BNpbicka B TONIMBHOM CUCTEME
¢ wHamsuayansHeiMu THB/, ocyulecTensercs
CUCTEMOWN 3NEeKTPOHHOro ynpasnewus. Uc-
NoNbL30BaHME B ANEKTPOHHOW CUCTEME ynpas-
NeHus BLICTPOAENCTBYIOWNX 3NEKTPOMArHuT-
HbIX KNanaHoB C TPUITEPHLIMU CXemMamu noa-
BONSIET yCTaHaBNMBaTb ONTUMANbHYIO Xapak-
TEePUCTUKY BNPbLICKA.

AKKYMYNITOPHbIE TOMJIUBHbIE
cUcCTeMbIl

Common Rail (CR)

B akkyMynsiTOpHOM TOMAMBHOW CUCTEME
Common Rail npouecchl CO3AaHUSA BLICOKOIrO
[ABNEeHUs U BNpbiCKa pasaeneHsbl. [lasnexHue
BNpPbICKAa CO3AaeTCs He3aBUCUMO OT HacToThbl
BpaLLEeHWs ABUraTenst u Konu4yecTsa BNPbLICKU-
BAaemMoro TonnvMea, OHO COXpaHsieTcs B8 TOn-
NUBHOM akKyMyNsTope, U CucTema, Takmm 06-
pasom, Bceraa rotoBa K COBEPLUEHUIO npo-
uecca srnpbicka. Hasano noga4v (yron onepe-
XEHWUs BNPbLICKA) U KONUYECTBO BrpbICKUBae-
MOro Tonnuea (UMKNOBas nogaya) paccymThbl-
BAlOTCH B 3NEKTPOHHOM GnoKe ynpasneHus u
yepes3 GOopCyHKY peannayloTcs B KaXaoM um-
NUHAPE NOCPeaCcTBOM Nnogaym nycKoBoro cur-
Hana Ha 3NeKTPOMAarHWTHBLIA Knanad. Takoe
coyetaHne GOPCYHKM U NOCTOSHHO rOTOBOIO
K NENCTBUMIO akKyMynsTopa Takxe nossonser
yCTaHaBNMBaTb ONTUMASIbHYIO XapaKTepUCTUKY
BrnpbiCKa.




AKKYyMynaTopHas TONnJIMBHas
cucrema Common Rail

O0630p TON/INBHbLIX
cUcTem

O6nacTn npuMeHeHns

Cospanve B 1927 rogy nepBoro CepuiiHoro
MHOronnyHxepHoro psgHoro THBL o6osHa-
YUNO HAYano NPOMbLILLNEHHOTO NPOU3BOACTBA
AVU3EeNbHbIX TOMAUBHBLIX CuUCTEM GUPMOA
Bosch. OcHoBsHOW 06nacTbio NpUMEHeHus
PAAHBIX MHOronnyHxepHoix THBA a0 cux nop
OCTaloTCA AM3EeNnn PasnnyHbIX pasmMepHocTewn
AN KOMMepYyeckux asTomobunei, craumo-
HapHbIe, TEMIOBO3HbIE W CYOOBbIE AU3enu.
TonnueHsbie cucTemsbl, obecneymsaiowme aas-
nexue snpsicka tonnuea ao 1350 6ap, ucnons-
3YIOTCA ANA A0CTUXEHUS LMNUHAPOBOW MOLLL-
HocT nopsinka 160 kBt/uvnuHap.

C TeyeHuem neT wupokuin cnektp Tpebo-
BaHWIA, CBA3aHHbIX, B YACTHOCTH, C yCTAHOB-
KOW au3eneil ¢ HeNnocpeacTBeHHbIM BNPLIC-
koM Tonnuea (DI) Ha HeBGonbwue Kommep-
Yyeckue u nerkosbie asTomobunu, npusen
K CO3[4aHUI0 PAasNINYHbIX AU3ENbHLIX TONAMB-
HbIX CUCTEM, COOTBETCTBYIOWMX TpeboBaHu-
AIM KOHKpPEeTHoro npumexeHus. Hanbonee
BAXHbIMU  AOCTUXEHUAMU, CBA3aHHLIMU
C CO34aHMEM Takux CUCTEM, ABNSAIOTCA He
TONLKO YBENUYEHUE YAENbHOW MOLUHOCTM
asuratenen, HO TakkXe CHUXEHUe pacxoga
TONNUBA, YPOBHS WyMa U 3MUCCUN BPEAHbIX
sewecTs c Ol.

Mo cpaBHeHWIO ¢ OObIYHBIMU TOMINBHLIMU
cucremamu (THB/Z ¢ kynaykoBbIM NPUBOAOM),
TonnueHas cuctema Bosch “Common Rail”
(CR) pna puseneit ¢ HENnoCpeaCTBEHHbLIM
BNPbLICKOM TOonnuea obecneymBaeT 3Ha4m-
TenbHo 6onee BLICOKYIO rmbBKOCTL Npu apanTa-
UMW TONMBHOW CUCTEMbI K OABUratento, Kak
Hanpumep:

— Wwwupokas obnactb NPUMEHeHUs (Nerkoebie u
nerkue Kkommepyeckue asTomobunu ¢ um-
NIMHAPOBOA MOWHOCTLIO A0 30 KBT/umnuHap,
KaK v POpPCUPOBaHHbLIE aBTOMODUNLHBIE, TEN-
NOBO3HLIE U CYAOBbIE AM3EeNnn UMIUHAPOBOMN
MouHOCTLIO 40 200 kBT/umnuHap);

— BblCcOKOe aasneHue Bnpbicka 4o 1400 6ap;

— NEPEMEHHBIN YroJ ONepexeHns BrpbICcKa;

— BO3MOXHOCTb HOpMUpPOBaHUMSA npouecca
AsyxdasHoro u MHOrodasHoro BnpLICKa;

— COOTBETCTBUE AaBNEHUs BNPbICKA CKOPOCT-
HOMY M Harpy3o4HOMY PexumMmam.

MpuHuun pa6oTsel
CosgaHve nasneHnss M HEenocpeaCTBEeHHbIN
NPOLECC BMpbLICKa B aKKyMy/IITOPHOW TON/MB-
How cucteme CR nonHOCTLIO pa3aeneHsl. Beico-
KO€ AaBfieHne B TONIMBHOW CUCTEME CO3aeTCs
HE3aBMCUMO OT YacTOThbl BPALLEHUSI KONeH4a-
TOro Bana ABUratens U KonM4ecTsa BrpbiCKu-
BaeMoro rtonnuea. TONAWBO, roToBoe ANs
BNPbLICKA, HAX0OAUTCH MOA BbICOKUM AaBNEHUEM
B akkymynstope. Konu4ecTeo BrpbICKMBaEMOro
Tonnuea (UMKNOBas nogaya) onpenenseTcs
AeNCTBUSMU BOAUTENHA, @ YroJl ONEPEXEHNs 1
[asneHve Bnpbicka OnpeaensitoTca ANeKTPOH-
HbiM Gnokom ynpasnenus (3BY) Ha ocHose
NporpaMMupyeMbiX MaTpul, xapakTepucTuk,
XpPaHAWMUXCs B NamaTM MUKponpoueccopa.
OBY BblgaeT ynpasnsiowmini NyCKOBOW curHan
Ha COOTBETCTBYIOLWMWE 3NEKTPOMArHUTHbIE
KnanaHbl, B pesynstare 4ero ocyLecTBnaeTcs
BNPbLICK GOPCYHKOM B KaXAbIN UMANKAP. AKKy-
MYNaTOpPHas TonnmeHas cucrema CR Bknoyaer
B cefs cnegyloume 3NeMEeHTbl 3NIEKTPOHHOIO
ynpasneHus:
- 3bY;
— [AaT4yuK HacTOThI BPALLEHWS KONEeHYaToro Bana;
~ [aTtyMK 4acTOTbl BpalleHus pacnpenenv-
TeNbHOro Bana;
— [aT4uK NoNoXeHus Neaanu akceneparopa;
— [AaT4UK OaBNEeHUs HaaayBea;
— [AaT4UK OaBNEHUN B aKKyMyisiTope;
— [aT4UK TeMnepaTtypbl OXNaxaoalowen Xua-
KOCTH;
— MaccoBbl pacxonoMep Bo3ayxa.
Mcnonb3ys BXOAHbLIE CUrHANbI yKa3aHHbIX
BbilUe AaT4nKoB, ABY perucTpupyer nonoxeHue
negany akceneparopa v onpeaensieT Ha AaHHbIN
MOMEHT BpemeHu pabouyio XapakTepucTUKy
ABuratens u asToMobuns Kak eguHoro Lenoro.
Ha ocHose nony4eHHon uHdpopmauun IBY
MOXET Yepe3 PasoOMKHYTbIE U 3aMKHYTble KOH-
TYPbl OCYLLECTBASTL ynpasnsiowme AencTeus
c asTomobunem u, ocobeHHo, C asurarenem.
Yacrora BpalleHus ABuraTens uamepseTcs aart-
YMKOM 4aCTOTbl BPALEHUS KONIEHYATOro Bana,
a NopsaoK YepenoBaHua BCrbILLEK — AaTYMKOM
4acToThl BpaweHus (NONOXeHws) pacnpeaenn-
TEeNLHOro Bana. AnekTpuyeckuii curHan, obpasy-
IOWMIACSH Ha NMOTEHUMOMETPE neganu akcenepa-
Topa, uHdopmupyer 3BY 0 TOM, Kak CUNLHO
BOAUTENb HAXan Ha neganb, APyrumu CROBaMm —
0 ero TpeboBaHuUsX K BENMUYUHE KPYTALLEro
MOMEHTA.



MaccoBblit pacxogomep Bo3ayxa obecneyu-
Baetr OBY NaHHbIMM O MrHOBEHHOM pacxoae
BO3ayxa, 4To6bl aAanTMpoBaTh NPOLLECC cropa-
HWS COOTBETCTBMIO HOPMAM IMUCCUN BPEAHbIX
seulects ¢ O. Ecnu Ha asuratene c Typ6oHaa-
LyBOM ycTaHoeneH Typbokomnpeccop ¢ pery-
NMpYEMbIM OAaBNeHWeM Hagaysa, TO uamepe-
HWE NoCneaHero OCYLIECTBNSETCA OaTYUKOM
nasneHus Haaaysa. Mpy HU3KUX Temneparypax
OKPYXaIOLLIEW Cpeab! U NPy XONOAHOM ABurarene
3BY ucnonb3yer nHOOPMaUMIO AATHMKOB TEM-
nepaTypbl OXNaXaawLwen XuakoctT u Temne-
paTypbl BO3ayxa, 4Tobbl a4anTMpoBaTh NOyYeH-
Hble [aHHbIe 4NN YCTAHOBKW yriia ONepexeHus
BNPbLICKA, UCNONL30BaHUSA A0NOSIHUTENLHOIO
BNpbICKa (NOCne OCHOBHOrO) W Apyrux napa-
METPOB B 3aBUCMMOCTU OT 3KCnnyaTauuoH-
HbIX yCnoBuiA. B 3aBMCUMOCTM OT KOHKPETHOro
aBTomo6uns, ans Toro 4To6bl YAOBNETBOPSThL
noBbiLeHHbIM TpebGoBaHusamM k 6830MacHOCTU U
KomMdOopTy, MOIryT UCTIONB30BATLCS APYrve AaT-
4YUKM, NocbiNawme curHanst 8 36Y.

Ha pucyHke 2 nokasaHa cxema YeTbipexum-
NVHAPOBOro AV3ensi, OCHALWEHHOr0 akKyMyns-
TOPHOWM TONANBHON cuctemoii CR.

OcHoBHbie QyHKUMM
OcHoBHbie PYHKLMM CUCTEMBI 3aKNIOHAIOTCS
B MpaBuWNbLHOM YNpaBneHuu npoLeccom

Puc. 2

BNPbICKA AM3ENbHOrO TOMIMBA B HYXHbIA MO-
MEHT 1 B TPeOYyEMOM KONMYECTBE, a TaKXe Nnpu
Heob6xoaMMoM aasneHun Bnpeicka. 9Tto obec-
rMeYymBaeT NNasHyl0 U 3KOHOMUYHYIO paboTty
avsens.

OononHutensHbie GyHKUUM

dononHuTtensHble GyHKUUK ynpasneHus
c yyetom u 6e3 yyera obpaTtHOW CBS3K Cny-
XaTr Ans ynyyweHus XapakTepucTuk no CHMU-
XEHMIO 3MUCCUKN BpeaHbix BewecTs ¢ O u
pacxoaa Tonausa MAK UCNONL3YIOTCA ANSA NO-
BbllWeHus 6esonacHocTn, kompopTta 1 ynob-
cTBa ynpasnexus. B kayecTtse npumepos
MOXHO NPUBECTK CUCTEMY peumnpkynsiumm Or,
perynupoBaHue AaBneHus Haaaysa, CUcTeMy
noanepXaHus NOCTOSIHHOW CKOPOCTW aBTO-
mobuns (Cruise Control), 3neKTpoHHbI UMMO-
Gunaizep.

Cucrema nepepaym naHHbix CAN nossonser
npoBOAMTL OOMEH OaHHbIMU MeXAy pa3nuy-
HbiMUW 31EKTPOHHBLIMY CUCTEMaMu aBTOMOOUNS
(Hanpumep, aHTMBNOKMPOBOYHON CUCTEMOW
TOpMO308B (ABS), cucTemoii ynpasneHus Ko-
pobkoit nepegay). Mpun npoBepke asTomobuns
B aBTOCEPBUCE OAMarHOCTUYECKNA uHTepdeinc
NO3BONSIET NPOBOAUTL OLEHKY AAHHbIX, Xpa-
HALWMXCH B NamsTu 3M1EKTPOHHOW CUCTEeMbI
ynpasneHus.

Ha YeToipexuwInHapoBOM au3ene

Cxema pacnonoxeHus akKyMynsiTOpHO#W TonnueHon cucrtemsl Common Rail

1 — Maccosbiit pacxoaomep Bo3ayxa, 2 — 3bY, 3 - THB/, 4 - akkyMynsaTop TON/IMBA BbICOKOrO AaBNeHus,
5 - dopcyHkm, 6 — paTiMK HYacTOThl BPALLEHWA KONIEHYATOro Bana, 7 — AaT4MK TeMnepaTypbl Oxnaxaaouwen
XWUAKOCTY, 8 — TONNMBHBI DUNLTP, 9 — AATYUK NONOXEHUS Neaann akceneparopa.
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