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Aeurarens 1,9 n TDI ¢ cucremon Bnpbicka
TOMJIMBA C HACOC-POPCYHKAMM

YcTpOMCTBO M NpMHLMN feMNCTBUS




TpeboBAHMS K COBPEMEHHBIM AU3ENbHbIM
ABUIQTENSIM B OTHOLLEHMM MOLLHOCTH,
TOMAMBHOM 3KOHOMUYHOCTU M SKONTOTUYHOCTH
CTQHOBATCH BCE BhILE. YTOOLI YAOBNETBOPUTL 3TH
TpebosaHus, HEOHXOAMMO 0bBecneunTs xopoLlee
cmeceobpasosanue. [lns sToro asuratenu
LOSIKHBI OCHALWLATLCS 3G DEKTUBHBIMM CUCTEMAMM
BMNPLICKA, KOTOPLIE HE TONBKO OHECNeUnBanH

6bl MENBYAMLLIMIA PACMBIN TONMBA Bnarogaps
BbICOKOMY [ABMIEHMIO BMPLICKA, HO TAKXKE TOYHO
PErynMpoBAIM MOMEHT BIPLICKA M KOMMYECTBO
BMPbICKMBAEMOTO TOMMBA.

T0 MOMMO ObITh U TAK:

C 50-x rr. pm3enbHble ABUrATENM C CUCTEMOMM
BMPbICKA TOMIMBA, BKIOYAIOUMMM B cebst Hacoc-
HOPCYHKM C MEXAHMYECKMM YNPABIEHMEM, CTASM
BHEPATLCA HO FPY30BOM ABTOTPAHCMIOPTE M
CyL],OBbIX OBUTATENAX.

KonuepHy DonbkceareH B COTPYAHUYECTBE C
dupmoi bol Bnepsbie B M1pe YAANOCh CO3AATH
IOM3ENbHbIM ABUIATENL C CUCTEMOM BNPBICKA
TOMMBA NOCPEACTBOM HACOC-POPCYHOK,
I'Ipeﬂ,HOBHO‘-IeHHbIﬂ ons ﬂpMMeHeHMH HQ NerKkoBbIX
aBTOMOBUASAX.

Hacoc-bopcyHku B An3enbHOM agBUrarene

Cuctemon, KOTopas yLOBNETBOPSAET 3TUM
BbICOKMM TPEBOBAHMAM, ABASETCS BNPLICK C
MCNOMNb30BAHMEM HACOC-POPCYHOK.

Ewe cam Pygoned [uzens soiHawmsan naeto
OObEAUHUTL B OLHOM Y371€ TOMIMBHbIA HOCOC

M TONNMBHYIO GOPCYHKY, HTO NO3BONMIO Bbl
OTKA3ATLCs OT TPYHONPOBOAOBR BLICOKOTO
AQBNEHMS U, TEM CAMBIM, MOBLICUTL AABEHWE
snpbicka. OfHAKO B TO BPEMS HE CyLLEECTBOBANO
HU TEXHNYECKMX, HN TEXHONOTMYECKMX
BO3MOXHOCTEN PEANM30BATL HA MPAKTUKE ITY
naeto.

B 1905 roay Pynonbd npuwen k nagee Hacoc-
bOPCYHKM.
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DTOT ABUraTens yaoBNETBOPSET TPEOOBAHMAM
HAMUMA BOMBLION MOLLHOCTH MPW
OLHOBPEMEHHOM MOHMXEHHOM HArpy3Kke HA
OKPY>XXQIOLLYIO Cpefly M NPeacTasnaeT coboi
eLLe OfiUH LLIAT K OCYLLECTBEHMIO NPEABUAEHMS
Pynonsda Ouzens — “Bbixnon Moux asuratenei
B OAMH NPEKPACHbINA AeHb HE OyaeT UMETb HU
30QMaxXa, HK BpeaHbix BeLlects”.

HOBUHKA BHumaHue
YkasaHue
| |

Mporpamma camoobyue-  YkasaHus No NPOBEAeHUIO KOHTPOSMbHbIX, PErynMpoBOY-
HUSA He ABfeTCcs PyKo- HbIX M PEMOHTHbIX PABOT NPUBEAEHb! B COOTBETCTBYIO-
BO/CTBOM MO PEMOHTY! LM TEXHUYECKOMN IUTEPATYPE NO PEMOHTY.
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Mo cpaBHeHMIO € ABUraTENEM, rae

npumeHaetca THBA, pBurarennb ¢ cuctremom

BMPbICKA € HACOC-POPCYHKAMU UMEET

cnepyowme NpemMmyLLecTBA:

*  MOHUXEHHbIM YPOBEHb LWYyMA NMpn CropaHnn TONMNMBA,

®  YMEHbLUEHHOE ConepP>XXAHWNE BPEOHbIX BELLLECTB B
BbIXJ10Me,

OTK NpenMyLLIECTBA AOCTUTAIOTCA Gnarogaps:

* nosbiWeHmio aasneHus snpsicka go 2050 6ap;

* Gonee TOYHOMY YNPABAEHUIO NPOLECCOM BMPbLICKA,

°  HANM4YUIo npegBapnUTenbHOTO BMNPbICKA TOMIUBA.

Asurarens 1,9 n TDI c cuctemoin Bnpbicka TONJIMBA
C Hacoc-PpOPCYHKAMM ...

... CO3A0H Ha 6a3e geuratens TDI 1,9

n mowHoctbio 81 kBt/110 n.c. 6es
npomexytouHoro sana. OH otnnyaeTtca oT
neuratens ¢ THB[ cuctemort Bnpsicka.

Ha nocnenytowmx ctpanmuax Bl
O3HAKOMMTECH C YCTPOMCTBOM M PpABOTOM
CUCTEMBI BMPBICKA C HACOC-GOPCYHKAMM, A
TAKXE C TEMU HOBOBBEAEHUAMM B TOMAMBHOWM
CcUCTEME, YNPABNEHUM ABUIATENEM U COMOM
KOHCTPYKLMM ABMUTATENS, KOTOPbIE Bbifin
BbI3BAHbBI MPUMEHEHUEM HOBOM CUCTEMBI
BMPLICKA.

*  CHWXXEHHBIN pacxon Tonnmea,

® YyBeIUYEeHHAda yaenbHasa
MOLWHOCTb.



TexHuuyeckue gaHHbIe

ByksernHoe obosHaveHune asuratens:  AJM

McnonHenune: 4-UMNUHAPOBLIA PARHbIN

Xogn nopLuHa/AMameTp uMnmHapa: 79,5 Mm/95,5 mm

CreneHb cxatms: 18:1

MpurotoBneHune cmecu: Electronic Diesel Control
YnpasneHue asuratenem: Bosch EDC 15 P

Tonnueo: AM3ENbHOE C LETAHOBLIM YUCTIOM HE

menee 49, unu buoamsensHoe TONAMBO

O6paboTtka oTpabOTABLLIMX TA30B:  PELMPKYNALMS OTPABOTABLIMX 308 U
KATANM3ATOP OKUCIIEHMS

Asuratens yaosneTsopseTt rpe6osaHuam Hopm D3.

KPHBOH MOLLLHOCTU N CPOBHeH"e KPUBbIX KpYyTSaLLero
KpyTdalwero MOMeHTa MOMEeHTO
KpyTawwit momeHT, MouiHocTs, KpyTauwwmit momeHT,
H-m kBt H-m
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Yacrorta spatieHus, 06,/MuH
Heuratens TDI 1,9 n
I
85kBt/115 n.c.
Heuratens TDI 1,9 n

YacroTa BpatueHms, 06/ muH

20906 = === 81 Br/110n.c. 2091
Brnarogaps BbiICOKOMyY AABAEHMIO BNPLICKA (10 Mpu pasHom paboyem obbeme ABUraTENb
2050 6ap) 1 nosTomy BLICOKOIDDEKTUBHOMY C CUCTEMOM BMPLICKA C HACOC-POPCYHKAMM
CrOPAHUIO TOMAUBA ABUIATESb YXE MPH CKOPOCTH obecneunBaeT NOBLILLEHWE KPYTALLETO
1900 06/MuH cospaeT kpyTaLmin MOMeHT 285 MOMEHTA MO CPUBHEHUIO C IBUTATENEM
H-m. MakcumansHyio mowrocts 8 85 kBt/115 n.c. TDI'1,9 7181 kB1/110 n.c. ¢ THBL Ha 21%.

nsuratens pasensaet npu 4000 06/mMuH.



Cucrema BNpbICKA TOMIMBA € HACOC-(POPCYHKAMMU

O6Lwee onucaHme

Y10 npeacraenser us ceba Hacoc-
dopcyHka?

Kak yxe roBopuT camo Ha3BaHKe,
HACOC-GOPCYHKA NPeacTasnseT coboi
BMPLICKMBAIOLLMIA HOCOC C Y310M YNPABEHUS
bopCyHKy B €AMHOM Yy3rie.

Kak 1 THBL ¢ dopcyHkamu, cructema Bnpsicka
C HOCOC-POPCYHKAMM BLIMOMHAET CrefytoLLme
byHKUMM:

*  CO3[0ET BbICOKOE LABMEHUS st BIPbICKA
TOMNUBQ;

¢ BMPbICKMBAET onpenesieHHoe KOJNM4eCTBO
TONNMBA B OﬂpeﬂeﬂeHHblﬁ MOMEHT.

Hacoc, cospatoumit
AOBneHne

®DopcyHka

HO KO)KJJ,I:II:I UMNHUHAP ABUraTenda npmuxognTca
no Hacoc-popcyHke. [NosTomy oTcyTCTRYIOT
TONAMBONPOBOAbLI BBICOKOTO AABIEHUA,
KoTopble umetoTcs Ha asuratene ¢ THBL,

YCcTpoitcTBO ynpasneHus
(3nekTpoMarHuTHbIN
Knanaw)
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MecTroHaxoxpaeHue

Hacoc-popcyHkm pacnonoxeHsi
HEMOCPEACTBEHHO B rofoske 6noka.

Kpennenue

209 87

209 86

Hacoc-bopcyHku kpensTcs B ronoske 6rnoka

Mpw ycranoeke Hacoc-popCyHOK HEOOXOAUMO
CNEeAUTb 30 NPABUIIbHBIM MONOXEHUEM UX.

Ecnu Hacoc-popcyHKa HE CTOUT NoA NPSIMbIM
YITIOM K FrofioBke B610Ka, MOXET 0CNabHyTh
kpenexHslit 6onT. Beneacrsue 31oro BO3MOXHO
NOBPEXAEHNE KAK HOCOC-POPCYHKM, TOK M FONOBKM
6noka. MNos3ToMy TOUHO creaynTe yKasaHuam
“Pykosoactea no pemonTy”!




Cucrema BNpbICKA TOMIMBA € HACOC-(POPCYHKAMMU

YcrponcrBo Hacoc-popCyHKM

Kopomsicno

BuHT € wapoeoi

/ rONOBKOM

MnyHxep

MpyxuHa nnyHxepa

Kynadok npveoaa
HaCOC-bOpPCyHKM

Mrna snekTpomMarHuTHoro
KnanaHa

DNEKTPOMATHUTHBIN
KNANaH ynpasneHus
HQACOC-POPCYHKOM

Kamepa Bbicokoro

NABSIEHMA

CnusHas TonnMeHas
MarucTpans
[TepenyckHoi knanax
[MuTtatowas TonnmMeHas
MarucTpans

YRnoTHUTENbHbIE

KOMbLA KPYIoro

ceveHns MpyxumHa pacnsinurens
HemndepHas 3oHa
pacneinurens

TennosawmtHas Wrna pacneinmtens

npoknagka

209 23 \

[onoska 6noka



Mpueopg

Ha pacnpegnenurensHom sany
MMEETCS YeTblpe Kynauka ans
npmBOAA HacoC-bopPCyHOK.
MocpeacTBom KopoMbicen ycunue
nepenaeTcs Ha MiIyHXepbl HACOC-

dbopcyHoK.

Kynauku npusogna
Hacoc-bopcyHOK

Kynauku npusoga
KnanaHos

Kopomsicno

209 15

Kynayok npuBoaa Hacoc-popcyHKun ..« U MEANIEHHOE ONYCKAaHMEe KOpOoMbIchnd.

umeet npodpunb, o6ecneunBaoWmm

pe3kui Nnogbem KOPOMBbICHA... bnaropaps aTomy nnyHxep HACOC-POPCyHKM
OBUMXETCA KBEPXY OTHOCUTENIbHO MEONIEHHO U

bnaropaps aTomMy nnyHxep HACOC-POPCYHKM PABHOMEPHO, BCNEACTBUE YETO TOMIMBO MOXET

MPUXMMAETCS KHM3Y C BBICOKOW CKOPOCTBIO, M TEM NOCTYNaATb B KAMEPY BbICOKOTO AaBNEHUs 6e3

COMbIM BBICTPO LOCTUTAETCS BLICOKOE AABNEHME. 06PA30BAHMS BO3AYLLHBIX MYy3bIPbKOB.

Kopomsicno Kopomsicno

v .

_ -

[MnyHxep Hacoc-

Mnyrxep
dopcyHkm

Hacoc-
dbopCyHku

-

Kynauok npveoaa
HACOC-POPCYHKM

Kynauok npveoga
Hacoc-bopPCyHKM

209 17

209 16
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Cucrema BNpbICKA TOMIMBA € HACOC-(POPCYHKAMMU

Tpeb6oBaHMUA K NpoLieccam cMeceo6pa3oBaHMUS U CrOPaHUd

O6s3aTenbHbIM ycnosrem 3bhekTMBHOTO
CrOPQaHMs SBISETCS XOPOLIee cMeceobpa3oBaHume.
Ilnsa 5TOro TOoNNMBO AOMKHO NOAGBATLCS B LMAMHAP
B HY>XHOM KOJNUUECTBE, B HYXHbIH MOMEHT ¥ NOA
BLICOKMM LABIEHUEM. YKE NPU HE3HAUUTENBHBIX
OTKIIOHEHMAX OT TPEBYEMbIX MAPAMETPOB
PACMLINEHMS TOMIMBA OTMEUAETCS YBENUYEHME
COAEPXAHUSA BPEaHbIX BELLECTB B OTPABOTABLUMX
ra3a0x, NOBLILIEHWE LYMHOCTU MPOLECCA CrOPAHMS
W yBEIMYEHME PACXOAA TOMMBA.

MpepBapuTenbHbIN BNPbICK

Ins [oCTUXEHUs MOKCUMOTBHO BO3MOXHOM
MAGBHOCTU MPOTEKAHUS NMPOLLECCA CrOPAHMS
nepen OCHOBHbLIM BMPLICKOM OCYLLECTBIAETCS
NpenBapUTENbHbINM BNPLICK MATOTO KOMMYECTBA
TonnMBa nog HebonbLuum gasnexunem. bnarogaps
CTOPOHMIO 3TOTO MANOrO KOIMYECTBA TOMAMBA

B KOMEpPE CrOPaHMS NOBLILLAIOTCS AABIEHME U
TemnepaTypa.

OCHOBHOW BrpbICK

Mpu OCHOBHOM BNPbLICKE HEOBXOAMMO AOCTMYDL
XOpOoLero cMeceobpasoBaHUS A BOZMOXHO
NOMHOro cropaxus Tonnued. bnarogaps ebicokomy
LOCBIEHUIO BNPLICKA AOCTUIAETCH OYEHb TOHKMMA
PACMbIN TOMNMBA, YTO NO3BOSSET MNOMYYMUTb BECbMA
POBHOMEPHYIO CMECh TOMNMBA M BO3ayxa. [ lonHoe
CrOPAHUE TOMNMBA 06ECNEUNBAET YMEHbBLIEHME
BLIBPOCA BPEAHbIX BELWECTB U MNOBLILLEHWE
MOLLHOCTM OBUIATENS.

Mpouecc Bnpbicka ToMMea, 0becneynBaemo
CMCTEMOM BMNPLICKA C MPUMEHEHUEM HOCOC-
bOPCYHOK, C YMEHbLLEHHbIM AABNEHUEM MPU
NpPenBapUTENBHOM BMPbLICKE, MOBbILLIEHHOM
AABAEHUM U BLICTPOM NMPOTEKAHMM NPOLECCA
OCHOBHOTO BMPLICKA CMOCOBCTBYET YNyHLLIEHMIO
nokasartenei paboTkl ABUrATENS.

BadkHbIM MOMEHTOM 19 MPOLECCA CTOPAHUS B
OM3ENBHOM ABUrATENE ABASETCS MANAs BEMMYMHA
304ePXKM COMOBOCMIIAOMEHEHMS. 3a4EPXKA
COMOBOCMIAMEHEHUS NPELCTABNSET COBOM
MPOMEXYTOK BPEMEHM MEXIY HAYANOM BMPLICKA
TOMAMBA M HOYASTIOM MOBLILLEHUS LABNEHWS B
kamepe cropaHus. Ecnu B 3TOT BpemeHHoM
NPOMEXYTOK NMOAAETCs 6OMbLIOE KONUYECTBO
TOMAMBA, TO 3TO BEAET K PE3KOMY MOBbILLEHUIO
LOBMIEHMS B KOMEPE CTOPAHUS U, TEM CAMBIM, K
YBESMUYEHUIO YPOBHS LLIYMA NMPOLECCA CrOPAHMS.

BcneancTtere 3TOro npomcxoamT yckopeHHoe
COMOBOCMNIOMEHEHME TOMIMBA, MOAAHHOTO B XOLE
OCHOBHOTO Bnpbicka. [TpenBapuTEnbHbIN BNPbICK

W HANMKWYME NAy3bl MEXAY NPEABAPUTENbHBIM U
OCHOBHbIM BMPLICKOM CMOCOOCTBYET TOMY, YTO
LOBNIEHME B KOMEPE CrOPAHUS MOBLILLAETCS He
CKAYKOOHBPA3HO, O OTHOCUTENBHO PABHOMEPHO.
BcneacTtere 3Toro pocturaeTcs cHmxeHue
LLYMHOCTM MPOLLECCA CrOPAHUS U YMEHbLLEHNE
3MMUCCUM OKMCIIOB A30TA.

Koneny BNpPbICKaQ TOMJINBA

Ina xopolwei paboTbl ABUrATENS BAXKHO, 4TOOLI

B KOHLLE MPOLECCA BNPLICKA AABNEHNE BMPLICKA
PE3KO YNano, a Ura PacnbiaMTens BLICTPO
BO3BPATUIACH B UCXOaHOE nonoxeHue. [pu

5TOM NPEAOTBPALLAETCA NONAAAHUE TOMAMBA B
KAMEePY CrOPAHMS MOA HUSKMM JABNEHUEM U C
MIOXMM PACTbIOM. TOKOE TOMAMBO CrOPaeT He
NOMIHOCTBIO, YTO BEAET K YBENMYEHMIO TOKCUYHOCTH
BBIXSIONA.

Teopetunuecku
ONTUMANLHOE NPOTEKAHME
NPOLECCa BNPbICKA

[HeicreutensHoe
npoTekaH1e
npoLecca BNpbicka

Haenexune Bnpsicka

Bpems



Mpouecc Bnpbicka

3anonHeHue Kamepbl BbICOKOro aaBJsieHuUs

Kopomeicno

Kamepa Bbicokoro
ACBMEHMS

209 24

[Tnyrxep

[MpyxuHa nnyHxepa

Mpu npouecce 3aNONHEHUs KAMEPbI BbICOKOTO
ACBNEHUA MIYHXEP MO AENCTBUEM MPYXMHBI
ABUXETCS KBEPXY, YTO BEAET K YBEMYEHMIO 0ObeMa
Kamepsl.

DNEeKTPOMATrHWUTHLIM KNANAH YNPABAEHWS HACOC-
dopcyHkon 6esaencrayert. Mma knanarna
HOXOAMTCS B MOSIOXEHMU, OTKPBIBAIOLLEM MyTh
TOMAMBY U3 NUTAIOLLEN MATUCTPANU B KOMEPY
BbICOKOTO AOBNEHMS. TOMIMBO NOA AABNEHUEM
NOCTYNAET U3 NUTAIOLWEN MATUCTPANM B KAMEPY
BbICOKOTO LOBNEHMS.

Mrna anekTpomMarHuTHoro
KnanaHa

DNEKTPOMATHUTHBIN
KNAMNaH ynpasneHus
HACOC-POPCYHKOM

[MuTatowas TonnmMeHas
MarucTpans

1l




Cucrema BNpbICKA TOMIMBA € HACOC-(POPCYHKAMMU

Mpouecc Bnpbicka

Hauano npeasapurtensHoro Bnpbicka Kynayok pacnpenennrensHoro sana yepes
KOPOMBICIIO MOMKMMAET MAYHXEP KHU3Y; MIyHXep,
B CBOIO O4YEPEfb, OTKMMAET TOMIUBO M3 KAMEPHI
BbICOKOTO JOBMEHMS B MUTAIOLLYIO MATUCTPASb.
MpoTekaHme npouecca BnpbiCcka TOMNUBA
NPOWUCXOAMT MOA YNPABNEHnemM BrIoKa ynpasneHus
ABUIATENSA YePe3 3MNEKTPOMArHWUTHbIM KNAMNaH.
Mo curHany ot 61oKa yNpaBReHnsa ABUraTesnem
WA 3NEKTPOMATrHUTHOIO KNANAHA NPUXMMAETCs
K Ceany, NepekpbIBas MyTb TOMAMBY M3 KAMEPHI
BbICOKOTO [OBMEHMS B MUTAIOLLYIO MATUCTPASb.
Bcnencreue 3Toro npomcxoauT nosbiLLeHWe
nasnenus B kamepe. Korga gasnexue
nocturaet 180 6ap, OHO CTAHOBKTCA BhILLE,

2z 4eM ycunme nNpyxuHsl pacneinutens. Mra

PACMLIIMTENS MPUNOAHUMAETCS, M HOYMHAETCS
NpPenBapUTENbHBINA BMNPbICK.

K

e

Kynauok pacnpegenurensHoro
BANA

MnyHxep

—
I Cep,no UMbl SNEKTPOMATHUTHOTO

’ KnanaHa
) @

Mrna snekTpoMarHuTHOro
KnanaHa

Kamepa Bbicokoro

AaBNeHus
g
—
s—s{[||\ Vv
9
.
T r [Mutalowas TonnmeHas
15 MarucTpans
J Mrna pacnsinurens

209 25
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Hauano npeaBapurenbsHOro BNpbicka
demndupoBaHUue Xxoaa uribl PACnbIIUTENS

B npouecce npeasapuTensHOro BNpbICKA XO4 UMbl
pPACMbIIUTENS AEMNOUPYETCA TMAPABIUYECKUM Oybepom,

4TO AAET BO3MOXHOCTb TOYHO AO3MPOBATbL KOJIMYECTBO
BMPObICKUBAEMOTO TOMNMBA.

3TO NpoucxoauT TUKUM o6pasom:

HO NEPBOM TPETM XOAA HUUTO HE MeLlaeT xomy uribl. [1pu 3Tom

B KOMEPY CrOPAHKUs NPenBAPUTENBHO BMNPBICKMBAETCS TOMIUBO.

Kak Tonbko gemndepHbii KNanaH HaYHeT NepemeLaThcs
Nno CBEPNEHUIO KOPMYCA PACMbINUTENS, TOMIMBO HAL
UIMOM PACMLINUTENS CMOXET NOCTYNATb NOL AABNEHUEM B
30HY PA3MELLEHNS MPYKMHBI TONBKO Yepes 3a30P CHU3Y
nemndepHoro knanaxa. Benepcrsue atoro BosHukaeT
TMAPABIMYECKMH Bydbep, KOTOPLIA OrPAHUYMBAET XO[ MMkl
PACNLINUTENS NPU NPEABAPUTENBHOM BMPbICKE.

Xop urnbl

=— pacnbiurens
6e3 npemndu-
pPOBAHMA

209 35

HemndepHbiit knanax

3oHa pasmetue-
HUS MPY>XUHBI
pacnsinuTens
Kopnyc pacnbi-
nurtens

3a3op ans nepe-
nycka TOMAMea

Mvapaennueckuin

Bydep

209 36
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Cucrema BNpbICKA TOMIMBA € HACOC-(POPCYHKOMM

Mpouecc Bnpbicka

KoHel npegBapurenbHOro Bnpbicka HenocpencrseHHo nocne oTKPbITUS UMbl
DOPCYHKM 3AKAHUMBAETCS MPEABAPUTENbHbIN
Bnpbick. [og aercTemMem yBenmumMBaioLLErocs
LABNEHUs NepenyCKHOM KNAMNAH ABUXETCS
KHM3Y, TEM COMbIM YBENMUMBAS OOBEM KOMEPDI
BLICOKOrO AaBneHus. Bcnepcteue s1oro fasneque
HQ KOPOTKOE BpPEemMs NAAAET, U Urna GOPCYHKM
3akpsiBaeTcs. [pepBapuTenbHbIi BNpbICK
30KOHYMIICS.
Bcrnencreme aemxeHus KHM3Y nepenyckHOro
KNANAHA NPY>XMHA PACTBIIUTENS CKMMAETCS
_,l_ cunbHee. [103ToMy ans MOBTOPHOIO OTKPLITHS UMb
OpPCYHKM NpU NOCenyioLLEeM OCHOBHOM BNPbLICKE
HEOOXOAMMO AABNEHME TOMIMBA BOMbLIE, YEM NPU
NpPenBApPUTENBHOM BMPbLICKE.

MnyHxep

Kamepa Beicokoro
NOBNEHMs

T DNEeKTPOMArHUTHBIM KNANaH

MepenyckHoit knanaw

MpyxXuHa pacneinutens

J Mrna pacneinutens

209 26
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Mpouecc Bnpbicka

Hauano ocHOBHOrO BNpbICKaO Bckope nocne sanMpanus bl pacnsiuTens
AQBMIEHUE B KAMEPE BbICOKOTO [JABNEHMS ONATh
NOAHUMOETCS. DNEKTPOMATHUTHbIM KINANAH 30KPbIT,
M NopLeHb HACOC-POPCYHKM ABMKETCS BHUS.
Korpna nasnenne pocturaer npumepro 300
6ap, OHO CTAHOBUTCS BOsbLUIE, YEM AABIEHUE
MPY>XMUHbI PACTbITNTENSA. MFJ’IO pacneinmMTend CHOBA
NOAHUMOETCS, U B KOMEPY CrOPAHUS BNPbICKMBAETCS
OCHOBHAO4 Nopunda Tonnmea.
Hasnenne npu stom nogrumaetcs go 2050
6ap, NOCKOMbKY B KOMEPE BbICOKOTO AABIEHUS
‘—,L- CKMMOEeTCA 60ﬂbLUe TONNMBA, HEM MOXET €ro BbIMTH
yepes pacnbinmtens. [1pu foCcTuxeHnn aeuratenem
MOKCUMQIBbHOM MOLLHOCTH, O TOKXE MPK
HOMOOSbLIEM KPYTALLEM MOMEHTE M OIHOBPEMEHHO
COMbIM BOSbLIOM KOMMYECTBE BMNPLICKUBAEMOTO
TOMNMBA gABIIEeHME MOKCUMMANBHO.

Kamepa Bbicokoro
AaBEHUS

KnanaH

MpyxuHa pacnbinutens

Mrna pacnsinurens

209 27
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Cucrema BNpbICKA TOMIMBA € HACOC-(POPCYHKOMM
Mpouecc Bnpbicka

KoHey ocHOBHOrO Bnpbicka Konel, Bnpbicka HacTynaeT, korga ¢ 6roka

YNPOBREHWUs ABUrATENS NepecTaeT NOCTyNnaTh
CUTHOM HA NEKTPOMATHUTHBIN KIAMNAH.

[Tpur 5TOM UMMa KNANAHA NO4 AEMUCTBUEM MPYXKMHBI
OTXOLMT OT CEANd, U CKMMAEMOE MIYHXEPOM
TOMIMBO MOXET MNOCTYNATb B MUTAIOLLYIO
maructpans. dasnexue Tonnuea nagaet. Mma
PACMLINUTENS 3AKPLIBAETCS, U NEePEnyCKHOM
KNanaH Nog 4eMCTBUEM NPYXKMHbBI PACMbITUTENS
BO3BPALLAETCH B UCXOLHOE MONOXEHME.
OCHOBHOM BNPbICK 30KOHYMIICA.

X

@

—

( [MnyHxep

Mrna 3nekTpoMarHMTHOro KnanaHa
[MpyxuHa

SNEKTPOMArNHUTHOTO
KnanaHa

—— DnEeKTPOMArHUTHbIM
Knanau

[MepenyckHoi knanaH

Muta oLwas MarmcTpanbs

Nrna pacnbiunTens

209 28
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CnuBHas marucTpasns B Hacoc-popcyHke

CnuBHas marucTpanb B Hacoc-popcyHke
MUCNOJIHAET cnepylowme GyHKuun:

— oxnaxpaeTt Hacoc-bopcyHky. g atoro
TOMAUBO OT MUTAIOLLEN MATUCTPANU Yepes
KQHQMbI B HACOC-POPCYHKE NMOCTYNaeT B
CIIMBHYIO MATMCTPANb;

OTBOAUT TOMIIMBO, NPOCOYUBLLEECA HEPE3
MAYyHXEPHYIO napy,

OTBOMT MAPLI TOMIMBA M3 MUTAIOLLIEH
MArUMCTPANK Yepes APOCCENU B CIIMBHOM
MArUCTPANMU.

[Mpocoumseecs
yepes nnyHXepHyo

napy TOMMBO

®
[ )

MnyHxep

Hpoccenu

el

| |
1

CnusHas MArncTpanb

[MuTatowas marvcTpans

209 9
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Mopaua ronnusa

Cxema TONNMBHOro KOHTYpa

TonnMeo 30CACHIBAETCH MEXAHUYECKMM TOMIUBHBIM
HOCOCOM Yepes GUNbLTP M3 TONNUBHOMO Baka U
NOACETCS MO NUTAIOLLENH MATUCTPANM B TONOBKE
610Ka K HACOC-POPCYHKAM.

M36bIToyHOE TOMMBO nopaeTcs obpaTHO B
TOMAUBHBINA BAK YePE3 CAMBHYIO MArMCTPAb B
ronoske B10Ka, AATYMK TEMNEPATYPbI TOMIUBA U1
oxnaguTenb TONMBA.

AaTyMK Temneparypbl TONAUBA

onpeaenseT TemMnepaTypy TOMAMBA
B CIIMBHOM MAMMCTPOMM M MOCHINAET
COOTBETCTBYIOWMIA CurHan 6roky
YNPQBAEHWs ABUIATENIO.

Oxnagurens TONAMBA

OXNIAXAAET CIMBAEMOE TOMIUBO
AN NpepynpexaeHns nonagaHus B
TOMMMBHBIN 6AK CIULLIKOM ropsadero

TOnnMBA. ﬁ
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TonnueHbIii 6ak

209 18

TonnueHbIW GUNbLTP
O6paTHbIi KnanaH

3QLLUMLLCET TOMAMBHbIA KOHTYP OT

3QrpA3HEHUa U MONAAAHMWA B HEro NPeRoTBPALLOET CMMB TONAMBA OT

MHOPO/HbIX YQCTULL U BOABI. TONAMBHOIO HACOCA B TOMMBHBIN HAK
npU OCTAHOBKE ABMraTENs (HaBNEHMe
oTkpbiTua Tonnmea 0,2 6ap).

18




OrpaHuUuMTENbHDbIN KIIANAH

NOALEPXMBAET ACBNEHUE
B CTMBHOM MArMCTPanuM Ha
yposre 1 6ap. bnaroaaps
3TOMY AOCTUIOETCA MOCTOSHCTBO
LABAIEHUS TOMNKMBA HA UIMe

3MEKTPOMArHUTHOTO KNAMAHQA.

:
T

Bannac

Ecnu B TonnueHOM cucteme nmeertcs Bosayx,

K MPUMEPY NPU BbIPABOTAHHOM TOMMBHOM
6ake, OrpPAHUUUTENBHBIN KNANAH OCTAETCS
30KPbITEIM. BO3ayx BbXKMMAETCA NOCTYNAIOLLMM
TOMIMBOM M3 CUCTEMBI.

Fonoska 6noka

SRR

Orpauuuurenbublﬁ KnanaH

perynupyeT aBNeHMe TONMBA
B nuTatowwein Maructpanu. [pu
nasnexun Tonnuea bonee 7,5 6ap
KNANQH OTKPLIBAETCS, M TOMIUBO
HOMPABMSAETCA B 30HY BCACHIBAHMA
TOMAMBHOTO HOCOCA.

ApoccenbHoOe OTBEpPCTUE OT NUTAIOLLLEA MATUCTPANU K CAIMBHOW
marucrpanum

Yepes ppoccenbHoe OTBEPCTHE OTBOAATCS NMAPLI TOMAUBA, KOTOPbIE MOTYT
ObITh B NUTAIOLLEN MATUCTPANM.

TonnueHbLINA HACOC

nofaeT TOMAMBO M3 TOMIMBHOIO 6aka Yepes
dUNLTP K HOCOC-GOPCYHKAM.

Cetka-punntp

YNOBAMBAET My3bIPbKK BO3AYXA M rA30 B
NUTAIOLLEN MATUCTPANU. 3ATEM OHU OTBOASTCS
uepes APOCCenbHOE OTBEPCTUE U CIUBHYIO
MarucTpars.

19




Mopaua ronnusa

TonnuMBHBIN HACOC

TonnmBHbIM HOCOC PACTONOXEH
HENOCPEACTBEHHO 30 BAKYYMHbIM
HOCOCOM Ha ronoBke 6noka BakyymHbiii  TOMIMBHbIA
UAIUMHAPOB. TOMNMBHBIA HOCOC = Hacoc Hacoc
nogaet TonnMBo M3 6aka K HaCoC- —
bOPCYHKAM. =& = .
O6a Hacoca umetoT obLLKI NprBoa ‘ ‘ \ \

OT PACNPEfENnUTENLHOTO BANA U @ |

NO3TOMY OBO3HAYAKTCA KAK €AUHbINA CrvBnas TOnMEHaS i d

TOHIOEMHbIM HOCOC. MarucTpans

—1q

/

[Mutatowas Tonnme-

HOS MATUCTPATb \ /
_ [NoacoenmHe-
O HUE MAHO-
MeTpa
209 49

Ha tonnmeHom Hacoce pacnonoxeH wryuep ans maHometpa V.A.S. 5187, npu nomoLum kotoporo
NPOBEPSETCS LABEHME TOMMMBA B NMUTAIOLLEN MATUCTPANM. [TpUMUTE BO BHUMOHME YKA3AHMS B
“PykoBopactee no pemoHTy”.

TonnmBHbIN HACOC KOHCTPYKTUBHO
BLINOJSIHEH KAK POTOPHbIM HACOC. OrpatminTensibi Wn6epa
Mpu Takom ycTpoiicTse wnbepa KNANGH A5 UTaKoLLEH
MPMXUMAKOTCS K POTOPY MPYXUHAMM. marucTpan
[MpeunMyLLEeCTBO TAKOTO YCTPOMCTBA
3AKIIOYAETCS B TOM, HTO YXKe Mpu
HEBOMbLLIONK YOCTOTE BPALLEHUS HACOC
nogaeT TOnMBO. ﬂOI‘IOCTHbIe HACOCHI MUTAIOLLLEN MATUCTPANH
30CACHIBAIOT TOMIMBO NULLbL TOTAQ, —
KOrfQ 4aCTOTA BPALLEHWA HOCOCA
[NOCTATOYHA ANs TOrO, YTOBLI NONACTM
NOIKMMASTUCH K CTATOPY. 1OMAMBHbIE
KQHQMbI BHYTPU HACOCA BbIMOJIHEHbI
TAKMM OBPA3OM, HTO POTOP AAXE NPH Ot chmBHOM
nycTtomMm bake BCerna 3anmTbiBAETCA KOHTYpa B 6rioke
TonnveoM. bnaropgaps sTomy Bceraa UAMHAPa
BO3MOXHO 30CACHIBAHME TOMIUBA.

Hpoccens

Cetka-dunsTp

B nutatowyo
MArucTpans B
ronoske 6roka

MoacoeanHerme OrpaHuunTENbHBIM KNANAH
CMBHOM MArUCTPAM AN CMBHOM MATMCTPANM

209 50
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Kak pa6oraer Hacoc.

TonnueHbIi HaCOC PaboTaeT Mo NPUHLKMNY
BCACHIBAHMS MPW YBENMYEHMM OBBEMA KOMEP M
noaaYM Npm ymeHblueHun obbema mx. Tonnmeo
30CACHIBAETCS M NMOLAETCSH NONEPEMEHHO
ABYMs KOMEPAMM U3 YeTbipex. Bcacsisatowme
M HAMOPHbBIE KAMEPLI OTAENEHbI LNOEPHbIMMU
3ACIIOHKAMM.

Ha pucyHke Tonnmeo 3acackiBaeTcs kamepoit |
n nogaertcs kamepoi 4. Mpu BpaiieHnn potopa
obbem kamepsl 1 yBenuumMeaeTcs, a obbem
Kamepbl 4 yMeHbLIAETCA.

Ha cneaytolem pucyrke 8 pabote ase ppyrue
kamepbl. TonnMeo nogaeTcs kKamepoit 2 u
3aCacbIBAETCH KAOMEPOit 3.

Kamepa 4

Kameépa 1

209 52

Kamepa 3

209 51
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Mopaua Tonnuea

TonnuBHag pamna

B nuTaiowet marucTpanu B ronoeke
6noka pasmelleHa TonnmeHas pamna. Ee
HA3HOYeHWe — PABHOMEPHO PACMpPeRensTb
TOMMIMBO MO HACOC-GOPCYHKAM.

209 40

Unnunap Unnunap Lnnmngp Unnunap
1 2 3 4
[onoska 6noka
Konbuesas

nonocTb L

(I s Te—

OrTsepcTus B cTeHKe TonnueHas pamna

209 39

Kak pa6oraer TonnueHas pamna

TonnmeHbIM HACOC NOAAET TOMIUBO B MUTAIOLLYIO
MarucTpans B ronoske 6noka. B nuratowei Cweumsarme 3 Tonnueo
MQrMCTPAM TOMAMBO TEYET MO BHYTPEHHMUM ;2?1’;'1?‘; B KoneLEBOM

CTEHKOM PAMIMbI B HAMPABAEHUM LMAMHAPA 1.

Yepes oTBEPCTUS B CTEHKAX TOMMBO NOAAETCS

B KOJIbLLEBYIO NOJIOCTb MEXAY TOMIMBHOM

PAMMO U CTEHKAMM ronosku Brioka. 3aecs
TOMAMBO CMELUMBAETCS C HATPETHIM TOMIIMBOM,
KOTOPOE BbIAABIEHO OT HACOC-GOPCYHOK B
nuTatoLLyto marvctpans. brnarogaps stomy
LOCTUIaETCs OAMHAKOBAS TEMNEPATYPA TOMMBA,
NOCTyNaloLWero Ko Bcem Hacoc-bopcyHkam. Ko
BCEM HOCOC-GOPCYHKAM NMOAAETCS OAMHAKOBOE
konuyectso Tonnuea. bnarogaps sTomy
LOCTUIraeTCs PAaBHOMEPHAs PaboTa ABUTATENS.

oT Hacoc-
dOopCyHKM

Tonnueo
K Hacocy-

dopcyHke

/4
Orteepcrus 8 cTeHKE 209 29
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Bes TonnueHoOM pamnbl TonamMBo noctynano 6bl B M3-30 3TOro TeMnepaTypa TOMMBA MOBLILLANACH

HACOC-hbOPCYHKM HEPABHOMEPHO. 661 OT unuMHAPa 4 K umnmHapy 1, u kK Hacoc-

Harpetoe Tonnmeo, BeXkMMaEMOe OT HaCOC- dbopcyHKam noctynano Gsl pasnuMyHoe

bOPCYHOK B MUTAIOLLYIO MATUCTPATb, konuuectso Tonnuea. Cneacrsmnem 3toro 6uina

NPOABMraNoCh Obl MOCTYNAIOLLMM TOMIUBOM OT 6bl HEpaBHOMEpPHAs paboTa asuraTens u

umnuHapa 4 B Hanpasnexue uunuHapa 1. CIULLKOM BbICOKASI TEMMNEPATYPA B 30HE NEePEenHUX
UMAMHOPOB.

Lnnmngp
4

Lnnmngp
3

Lnnmmgp
2

Lnnmngp
1

[onoska 6noka

/

[ /

—

] Konbuesas ] ]
P NnonocCTb < - L L
Q <1 <1 {1  CE—

209 102
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Mopaua Tonnuea

OxnaxxgeHue TonnuMea

N3-30 BLICOKOTO AABNEHMS B HACOC-POPCYHKAX [lna 3Toro npeaHasHaYeH oxnaauTens TONIMBA,
TOMNMBO HArPEBAETCS HACTOSBKO, YTO €ro PACMONOXEHHBIN HA TOMMBHOM bUIbTPE.
cnemyeT OxXnaauTh, MPEXAE YEM ClUTb B B Hem oxnaxaaertcs cnMBaemoe TonnmMBo, 1
TONNMBHBIN BAK. 61aroaaps 3ToOMy TOMMBHBIA BAK M 4ATYMK

yKasarena 3anaca Tornnea 3dLUMLLIEHbl OT
CITULLKOM ropqayero Tornsnea.

AaTuuk Temneparypbl

Oxnagurens TONAUBA TonnueHbIA Hacoc TONAUBAG

PacwumpurenbHblii 6a4ok

209 42

JAononHUTenbHbIA Hacoc pna oxnaxxgeHuns
BOASIHOW OXNlapgUTENb TONAMBA

24



KoHTyp oxnaxxaeHus Tonnmsea

OTBoaMMOe OT HOCOC-POPCYHOK TOMIUBO
MPOXOAMT Yepe3 OXNAAUTENb U NepenaeT
13OBLITOUHOE TEMMO OXNAXAAIOLLEN XKMUAKOCTH B

KOHTYp€ OXNAaXXAeHUa Tornnmea.

KoHTyp oxnaxaeHus TonnmMBa OTAENEH OT KOHTYPA
OXNOKAEHUS ABUraTENSs. DTO HEOHXOANMO, NOTOMY
4TO TEMMNEPATYPA OXIIAXKAIOLLEN XMAKOCTU MPU
pPabOTAIOWEM ABUrATENE CIIULLIKOM BEUKA A5

OoXnaxgeHud Tonnmea.

AaTymK Temneparypbi
TONAMBA

JAononHuTenbHbIA paguarop ans
OXJICHKAAIOLLLEN XKUAKOCTU

NOHMXAET TEMMNEPATYPY OXIIAXAAIOLLEN
XMOKOCTH B KOHTYPE OXIAXAEHMSA
Tonmuea. [Nocpencrteom aToro
PAAMATOPA TEMNO OT OXNCKACIOLLEN
XMOKOCTH NEePeaaeTcs NPOXOAALLEMY
uepes paguaTop BO3AYyXy.

B6nuaun paclumputensHoro 6a4ka KOHTyp
OXNOXKAEHWUS TOMIMBA COEAMHAETCS C KOHTYPOM
OXNAXAEHUS ABUrATENS. DTO NO3BONAET

3AMNOJIHATb KOHTYP OXNAXAEHUA TOMNKUBA U

IBUraTens.

Oxnagurens TONAUBA

Hepes oxnagurerns TOMIMBA NPOXOAMT U
TOMMBO, U OXIAXAAIOLLAR XMAKOCTb. 1€Mno o1
TOMMMBA NEPEAETCH OXAXAAIOLLEN XUAKOCTU.

BLIPABHMBATH M3MEHEHMS OBBEMA OXNIAXAAIOLLE
KMOKOCTH BCNEACTBME KONEBAHMIT TEMNEPATYPSI.
MopcoeanHeHre KOHTYPA BbIMONHEHO TAKMM
06pasom, 4TOObI HO STOT KOHTYP HE OKA3bIBAL
BMsAHKE BONee ropsaumnini KOHTYP OXSIAKAEHMS

TonnueHbIh 6ak

Hacoc oxna>kgeHus rTonnuea

NPeAcTaBnseT COBOM LMPKYNAUMOHHBIA HACOC,
CO3AAIOLLMI TOK OXAAXAQIOLLEN XMAKOCTU B KOHTYPE
oxnaxaeHus Tonnmsa. OH BKIIOYAETCA MO KOMaHAEe
oT 6110k yNPABAEHUs NOCPEACTEOM PeEne npu
temnepatype 70°C.

PaciumpurenbHbiii 6a4ok

209 48

KOH'I'YP oxnaxKaeHusa gsurarensa
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YnpaeneHue aBurarenem

YcTrponcrea ynpaBsneHus ABUrarenem

Pacxonomep sosayxa G70

HaTtunk yacTtoTsl BpaLLeHus
osuratens G28

HaTunk Xonna G40

JaTtumk nonoxeHuna neganu
akcenepatopa G79
Bknouarens kukpgayHa F8
BkniouaTens pexmnma xonoctoro
xona F60

JaTumk TemnepaTypsl OXNaXaatoLLEH
xunpkoctn G62

D,OTHMK AapneHns BO BMyCKHOM

BknioyaTtens no nonoxenuio
nepanu cuennenns F36

konnektope G71
LaTunk TemnepaTypsl BMyckKHOrO
konnektopa G72 /

Bkniouatens cmmonos(
TopMOXeHus F
W BKITIOUATESb MO MOMOXEHMIO
TopmO3Ho neganu F47

HaTtumk Temnepatypel
Tonnmsa G81

ﬂ,OI’IOJ’IHMTeJ'IbeIe CUTHANbI:

CHMHAM O CKOPOCTH ABTOMOBMNS;
CMrHaN O rOTOBHOCTH
KOMApeccopa KNMMaTUYECKOM
YCTQHOBKM;

CUrHQM O BKIIIOYEHWMU KPYM3-
KOHTpONS;

curHan ¢ knemmsl DF reHepaTopa

26

Anbtumetp F96

i

[Mpoeopn ans
AMATHOCTUKM U
NPOTUBOYrOHHOWM
6noKMpPOBKM

=

Lnna gannsix CAN

bnok ynpasnenus ABC G104




% \\\ Ceeun HakanmeaHus Qb6

Pene onsa ceeyven

Hakanueanus J52
DNEKTPOMArHUTHbIE

KNAMNAHbl HACOC-GOPCYHOK
unnuHapos 1-4
Brok ynpasnetus N240-N243

> CMCTEMOM BMPbLICKA
Tonnusa J248

KoHTtponsHas namna
BPEMEHM NPELnnyCcKOBOro
noporpesa K29

Knanan peumpkynaumm
oTpaboTtasumx razos N 18

DNeKTPOMATHUTHBIM KIAMNAH
OrPAHUYEHMS LOBNEHUS
Hagaysa N75

[NepexniouatoLmit
KNanaH ansa snyckHOro
konnektopa N239

Pene ana Hacoca
oxnaguTens TONAMBea

J445 Hacoc oxnagutens
Tonnuea V166

Bnok ynpasnexus

QBTOMATUYECKO# KOPOBKOIA \ JononHUTENbHBIE CUTHASBI:
nepepay J217 AOOMNOMHNUTENBHOTO NOAOrPEBA OXAAXKAAIOLLEH
XUIAKOCTH;

4ACTOThblI BPALLEHMNA OBUTATENS,

BbI6Era BEHTMAATOPA paaMaTopa

OXNAXAAIOLLEN XUAKOCTH;

OTKITIOUEHUA KOMMPECCOPA KIMMATUYECKOM

YCTAHOBKM; 209_53
pacxofa Tonmea

27



YnpasneHue gBuraresiem

AdaTumnkm
Hdatuuk Xonna G40
Hatuuk Xonna ykpenneH Ha KpbiLLKe
Potop pacnpeaenntens- 3y64aTOro pemHs nop 3ybuaTsiM KONecom
Horo sana pacnpeaenuTensHoro sana. datumk

CHUMAET MHPOPMALMIO C CemM 3yObEB
POTOPA, YKPEMNIEHHOTO HA 3y6UaTOM Konece
pacnpenenuTensHOro sanda.

209 54

Ucnonb3osauue curHana CurHan ot gatunka Xonna ciyxuT ans 610ka ynpasneHus
ABUrATENs A ONO3HAHUS HOMEPA LUMAMHAPA MPW MyCKe OBUraTens.

Mocnepcreus orcyTcTBMS Mpu OTCYTCTBMM CUrHana OT gaTunka Xonna 6nok ynpasieHus
curHana MCMOSb3yEeT CUrHAS OT AATYMKA YACTOTHI BpaLleHus asmratens G28.

dneKTpocxema nogcoeauHeHus

J 317
py
T
./
@ 1248
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Ono3sHaHue HoMepa LUIMHAPA NpU Nycke aBUrarens

Mpu nycke auratens 6Groky ynpasieHus 1Buratens
HEODXOAMMO 3HATb, B KOKOM LMIIMHAPE MPOUCXOAUT
TOKT OKATUA, AN NOAAYM KOMAHbI HO BMPLICK
COOTBETCTBYIOLLIEMY SNIEKTPOMATHUTHOMY KIIAMAHY.
Ins 3Toro ncnonssyercsa curHan ot gatuunka Xonna,
KOTOPbIA CYMTBIBAET MHDOPMALIMIO MO MOMOXKEHMIO
3yBbeB POTOPA HA PACMPEAENUTENBHOM

BASTY M, TEM CAMBIM, ONPEAENAET NMONOXEHME
pacnpenenuTeNnLHoOro Bana.

PoTop Ha pacnpepaenutenbHOM Bany

Mockonbky pacnpegpenuTenbHbii Ban 3a pabounit
uMkn aeuraTens aenaet oauH obopot Ha 360°,
HO POTOPE PACNPEAENUTENLHOIO BANA HA
KQXAbIA UWMIMHAD NPUXOAMTCS NO OAHOMY 3yby,
pacnonoxenHomy nog 20° ot aeyx coceaHmx
3ybbes.

Y7061 MOXHO BbINIO ONO3HATL MPUHAMIEXHOCTb
KaXAOro 3y0a onpeaeneHHoOMy UMIMHAPY, HO
POTOPE UMEIOTCA AOMONHUTENbHBIE 3yObs ANA
1-ro, 2-ro vt 3-ro UMNUHAPOB, PACMONOXEHHbIE HA
PA3HBIX PACCTOSAHMAX OT OCHOBHbIX 3yObeB.

Kak ocyuiectensetcs onosHaHUe uMnMHAPOB

Kaskapiit pas, koraa Kakon-nmbo 3y6 npoxoamt
MMMO LaTuYMka XOnna, B AATYMKE BOHUKAET
HANPAXEHUE, CUrHAM O KOTOPOM NepeaaeTcs
6noky ynpasneHus aeuratens. [ockonbky Bce
3y6bsl PA3MELLIEHbBI HO PA3AMYHOM PACCTOSHMM
OfIMH OT IPYrOro, CUrHAnbLI OT AaT4YMKa Xonna
NOCTYNAIOT YEPE3 PA3HBIE MPOMEXYTKM BPEMEHM.

MocrynneHue curHanos or agaruuka Xonna

Lnnmnap 3

Unnmugp 4

Unnmnap 2

209 94

Bcnencreue storo 610k ynpasneHus asuratens
OMO3HAET COOTBETCTBYIOLLMIA LMAMHAP, Y4TO AaeT
BO3MOXHOCTb AT CUrHAM HO CPabaTLIBAHKE
HY>XHOMY 31EKTPOMArHUTHOMY KIAMaHY.

90° 90°

X
v
Y
4
Y

90° 90°

v
A
v

Unnunap 1 Lnnmupp 3 Lnnmnpp 4

Lnnunap 2 Lnnmnpp 1

209 95
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YnpasneHue gBuraresnem

AaTumk YyacToTbl BpawieHus asurarena G28

HaTtumk YacToThl BpaLLEHWs ABMraTens MHAYKTMBHOTO Tina. OH
yKpenneH Ha 6noke umnmMHapos.

209 56

POTOp AGTYUKA HACTOThI BpALLleHUusa asurarens

HaTumk 4yacToThl BpaLLeHus ABUraTens CHUMaeT MHGOPMALMIO C
potopa tMna 60-2-2, KOTOpPbLIN 30KPEMNIEH HA KONEHYATOM BAJTY.
Potop nmeet no okpyxHoctr 56 3ybbes ¢ ABymMs NPOMyCKamu no
nsa 3yba kaxasiit. [ponyckn pacnonoxers nog yrnom 180° ogun
K OPYromMy M Cny>XAT B KAYECTBE MCXOOHbIX TOYEK ANng onpeneneHna
MOSIOXEHMs KONEHYATOro Bana.

Ucnonb3oBaHue curHana ﬂocpen,CTBOM CUTHANQ OT AATHYMKA YACTOThI BPALLEHMA
KOMEHYATOro BANA ONPEfENAIOTCA CKOPOCTb ABMIATENS M TOYHOE
NOMNOXeHWe KonieHYaToro Band. Ha ocHoBaHMM 31Ol MHbopMaumm
PACCUYATBIBAIOTCA MOMEHT BAPBLICKA TOMMMBA M KONMYECTBO
BMPbICKUBAEMOTO TOMMBA.

Mocnepcreus otTcyTcTBUS [Mpu OTCYTCTBMM CUTHANA OT 3TOrO AATYMKA ABUrATENb
cUurHana OCTAHOBAMBAETCS.
dneKTpocxema noacoeauHeHus!
(K) 1248
\IJ \II
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DyHKLUUA GbICTPOro ono3HaAHus
LUJAMHAPA NPU NycKe
Asurarens

Ins Toro utobb 0becneunTs BLICTPEIN Nyck asuraTens, 6r1ok
YNPOBAEHUS ABUTATENS OLEHUBAET CUTHAMbBI OT AATYMKA XOMNa 1
OT AATYMKA YACTOTHI BPALLEHUS ABUTATENS.

Mo curHany oT faTumnka Xonna, KOTOPbIM NOAAETCs No
MOMOXEHMIO POTOPA HA PACMPEAENUTENBHOM BATY, ONO3HAETCS
unuHap. Mo asym nponyckam 3ybbes HO POTOPE HA KONEHYATOM
Bany GrIoK ynpasneHus ABuraTens yxe nocne non-o6opora
KONIEHYATOrO BANA NOMYYAET UCXOAHbIN curHan. bnarogaps
3TOMy BSIOK YNPABNEHMS ABUTATENSI PAHO OMO3HAET NOSIOXEHME
KOJIEHYATOrO BASA MO OTHOLIEHMIO K LMAMHAPAM M MOXET MOAATH
CUTHQM HO 3NEKTPOMATHUTHBIN KIANAH COOTBETCTBYIOLLEN HOCOC-
bOpCyHKM Ang OCYLLECTBNEHMS BMNPbLICKA TOMIUBA.

nocrynneHue CUFrHAJIOB OT AATYUKA Xonna wm ot AGTYUKA HACTOTbI BpaALLeHUua gsurarens

OpauH 060pOT pacnpesenuTensHOro Bana

<

Lnnmuap 1 Lnnmmgp 3

Y

Lnnmnap 4 Lnnukpp 2 CurHan ot
paTtymnka Xonna

OamnH 060pOT KONEHYATOro BaNA

Curnan ot gatyumka
YACTOThI BpOLLI,eHMﬂ

KONleH4YaToro sana
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YnpasneHuve gsurarenem
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Adatumnk temneparypsl Tonnuea G81

Ucnonb3oBaHue curHana

ﬂocnencmuu OTCYTCTBUS CUTHONO

3neK'rpocxema nopcoeguHeHusa

Natunk TemnepaTtypsl TONNMBA NpeacTasnseT cobom
TEMMNEPATYPHbIN CEHCOP C OTPULATENBHBIM TEMNEPATYPHBIM
koadduumeHTom (NTC). DTO 3HOUMT, YTO CONPOTUBNEHHE CEHCOPA
C noBbILLEHMEM TEMNEPATYPDLI TOMTMBA NMNOHMXAETCA.

HaTunk pasmelleH B CIIMBHOM TOMIIMBHOM MATUCTRANM Nepeq
TOMMBHLIM HOCOCOM i1 OXNAAUTENS TOMIUBA M PUKCUpyeT
bakTryeckyio TemnepaTypy TONUBA.

CurHan ot gaTYMKa TEMNEPATYPsl TOMAUBA ONpeenset
TEMNepaTypy TOMAMBA.

Brioky ynpasnenus gsuratenem sta nHdopmaums Heobxoamma

A5 PACYETA MOMEHTA HAYANA BNPbLICKA TOMMMBA W KONIMYECTBA
BMPbLICKMBAEMOTO TOMMIMBA, YTO MNO3BONFET MPUHUMATbL BO BHUMOHME
Npu PACYETAX UBMEHEHWE MIIOTHOCTU TOMIMBA OT Er0 TEMNEPATYPBI.
Kpome Toro, curHan ot TeMnepaTypHOro 4ATYMKA CIYXKUT afst
BKIIOYEHUS HOCOCA L1 OXNAAUTENS TOMIUBA.

Mpw oTCyTCTBMM CUrHANA BNOK YNPABNEHUS PACCYUTLIBAET
NPVMEPHYIO BEMMYMHY TEMMNEPATYPbI TOMIMBA MO CUTHAIY O
TEMNEpPAType OXNAXAAoLWEN Xuakoctu asuratens G62.

@ 1248
\IJ I
|
i

G81 :'J
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HiuxenepeumcnerHble 4aTunkm yxxe 6biiu paccmMoTpeHsl B Apyrnx [1porpammax camoobyyeHus, MOCBALLEHHbIX
nsuratenio TDI, nosTomy onucaHma ux He Takue nogpobHbie, KAk NpeasiayLime.

Pacxopomep Bozpgyxa G70

/ A

Pacxonomep BO3ayxa C y4eTOM NPOTUBOTOKA OMNPEAENnseT Maccy
BCOCHIBOEMOTO BO3ayxd. Pacxonomep pacnonoxeH BO BMyCKHOM
Bosayxosofe. Bcneacreune oTkpbiBAHUS M 3AKPLIBAHMS KNANAHOB
BO3HMKAET PELMPKYNALMSA BCACBIBAEMOrO BO3LyXd BO BMYCKHOM
Tpybonposoge. Pacxogomep Macch BO3ayxa C NOLOrPEBAEMON MIEHKOM
IJ11 ONO3HAHMS NMPOTMBOTOKA ONPEAENsSeT MACCY BO3AYXA B MPOTUBOTOKE,
HO OCHOBQHMM YETO U MOAAETCS COOTBETCTBYIOLLMIA CUrHAM B BNOK
ynpaenenus geuratenem. bnarogaps sToMy MaMepeHme Macchl Bo3ayxa
BECbMA TOYHOE.

'\

®

/
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Ucnonb3oBaHue curHana 3amepeHHbIe BENMUMHBI CYXAT BIOKY yNpaBieHus ABUraTens ans
pPACYETA KONMMYECTBA BMNPLICKMBAEMOTO TOMIMBA 1 OOBEMA PELUPKYIALMM
OTPAabOTABLLMX FA30B.

Mocnepcreus oTcyTcrBUS B oTcyTCTBME CMIHAOMNA OT PACXOAOMEPA BO3AYXA PACHETH BIOKOM
curHana YNPABEHWA BEAYTCH NO PAHEE 30AAHHON GUKCUPOBAHHOM BENMUYMHE.

Adatumnk Temneparypbl oxnaxkaaowien xxmakocru G62

HaTtumk TemnepaTypbl OXNAXAAIOLLEN XMAKOCTM PACMONOXEH Y WTYUEePd
NOACOEAMHEHMS MATUCTPANM OXIIOXKAAIOLLEN XMAKOCTH B ronioeke HGnoka
UANMHAPOB. DTOT AATYMK NPELOCTABAAET BNIOKY YNPABNEHMS ABUrATENS
nHbopmaumio o GaKTUUECKON TEMNEPATYPE OXIAXAAIOLLEN KUAKOCTHU.

209_60
Ucnonbv3oBaHue curHana TemnepaTypa OXNOXAAKOLLEN XMAKOCTU MCMONb3YeTcs BNOKOM
ynpasneHusa ABUratenem B ka4yectee BCMNOMOTQATENbHOM BENMUYMUHbI npu
pacyeTe KONMYEeCTBA BCMPLICKUBAEMOrO TOMMMBA.
Mocnepcreus oTcyTCcTBUSA Mpu oTCyTCTBMM CMrHANA BAOK YNPABNEHMS ABUIATENSA OCYLLECTBASET
curHana PACYETHI TOMBKO MO CUTHAMY O TEMNEPATYPE TOMMMUBA.
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YnpasneHue gBuraresnem

AdaTuuk nono)xeHus nepganu akceneparopa G79
Bkmouarenb kukgayHa F8
Bkmouarens pexxuma xonocroro xoaa F60

HaTurk nonoxeHus neganu akCcenepaTopa PA3MeLLEH HA
nefansHOM yane. B natumke nononHUTeNnsHO pacnonoxeHsi
BKNOYATENb KMKAAYHA U BKIKOYATENb PEXMMA XOJNTOCTOro XOAd.

“cnonb3ona|.|"e curLHana ﬂOCpeﬂ,CTBOM AAT4YHUKQA 6ﬂOK ynpaeneHns Orno3HAET NOJIOXEeHNE
nenanu akcenepartopa. Ha asTomobunsx ¢ aBTOMATUUECKOI
KOPOBKOM Nepenay BKIIOYATENb KMKAAYHA CUTHANU3MpPYyeT Bnoky
ynpasneHusa apuratenem O HOMepeHun soanTend yCKOpPUTb
ABMKEHMA ABTOMOOUNS.

Mocnepcreus orcyrcreus B otcyTcTBme curHana 6n1oK ynpasneHus ABUraTens He MOXeT

curHana OMO3HATH NOMOXeHWe Nefanu akcenepatopa. [leuratens HaunHaeT
pPaboTATH C YBENMYEHHOMN YACTOTOM BPALLEHMUSA HA XONOCTOM XOfy,
4TO [IAET BO3MOXHOCTb BOAMTENIO 06PATLCA [0 Brmxanieit
OBTOPEMOHTHOW MACTEPCKOM.
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Adatumk gasneHus BO BnycKHOM konnekrtope G71
AaTtumk Temneparypbl BNycKHOro konnexkropa G72

Ilatumk naBnexHms BO BMNyCKHOM KOMMEKTOPE M AATYMK TEMMNEPATYPbI
BMYCKHOTO KOMNEKTOPA PA3MELLEHBI B OTAENBHOM Bri0Ke BO
BMYCKHOM KOJNEKTOPE.

datuuk aaBneHus BO BycKHOM kosuiekTtope G71

Ucnonb3oBaHue curHana

MocnepcrBus oTcyTcTBUSA
curHana

CurHan ot aTyMka JOBAEHMUS BO BYCKHOM KOMINEKTOPE CIYXMUT AM1A
KOHTpONs faBneHus Hanaysa. [lonyyeHHas BeNMUMHO CPaBHUBAETCS
HNOKOM YNPABNEHWS ABUrATENS C HOMUHANBHOM BETMUMHOM MO
xapakrepuctrke TypboHaaaysa. Ecnm daktuyeckas senvumHa
OTK/IOHSIETCS OT HOMUHAIBHOM, BIOK YNPABNEHNS MPOU3BOAMUT
COOTBETCTBYIOLLYIO MOAPETNYNMPOBKY BEMMUMHBI AABNEHUS HALLYBA
NOCPEACTBOM NMOLAYM CUTHANA HA 3NEKTPOMATHWUTHbIN KNANaH
OTPAHWYEHMS AABNEHMS HOLAYBA.

PeFYHMpOBOHMe naBrieHne Hapnyesa HEBO3MOXKHO. ,D,BMFOTGJ'II: passmnBaeT
MEHbLUYKO MOLLHOCTb.

AaTuuk Temneparypbl BMycKHOro konnekropa G72

Ucnonb3oBaHue curHana

Mocnepcreusa orcyTcreus
curHana

Curuan ot AATHUMKA TeMNEPATYPbl BMYyCKHOIO KOMEKTOPA
MCMNOJIb3yeTCo 6J'IOKOM ynpaBneHna ABnUraTenia B kKa4ectse
BCMOMOTQATENIbHOM BESIUUYMHBI npu pacyeTe gasneHna Hagaysa. o
3TOMY CHUTHANY NPUHUMAETCA BO BHUMAHME BIIMAHUE TEMNEPATYPLI HA
MAOTHOCTb HAAAYBOYHOIO BO34YyXd.

Mpu oTCyTCTBMM CurHana BIoK yNpaBieHUs OBUraTENs MPOBOANT
pacyeThl Mo 3apaHee 3040HHON GUKCUPOBAHHOM BENUUMHE. DTO
MPUBOAMT K CHUXKEHMIO MOLLHOCTH IBUrATENS.
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YnpasneHue gBuraresnem
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Anbtumertp F96

AnbTUMETP POCMONOXEH HA BNOKE YNPABNEHUS IBUTATENEM.

AnbTrmeTp

209 61

UcnonbsoBaHue curHana AnNbTUMETP NOCTABASIET BNOKY YNPABAEHUSA ABUrATENS AAHHbIE
06 atmocdhepHom gasnernun. OHO 3aBUCHT OT NONOXEHMS HOL
YPOBHEM MOPS.
[Mo 3TOMy CUrHONY NPOWU3BOAMTCS KOPPEKLMS MPU PErYIMPOBAHMUM
[OBNEHUS HOAAYBA U PELUPKYNALMM OTPAOOTABLLUMX FA30B.

Mocnepcreus orcyTcrBms [Mpu ABMXKEHMU ABTOMOBUISA B TOPAX BO3ZMOXHO NOABIIEHME
CUrHana 4YEPHOTO AbIMA B BbIX1OMNE.

Bxniouarenn no nonoxexHuio neganu cuennexus F36

Bkriouartens no nonoxenumio nepanun cuenneHna HaxogmTca Ha
nenanbHOM y3ne.

Ucnonb3oBaHue curHana Mo sToMy curHany 6ok ynpasneHus ABUraTenem onpegenser,
BKJTKOYEHO MJIMN BbIKINIOYEHO CuenieHne. |_|pl/1 BbIKNMtOYEHMM
cuenneHmna Konn4ecTso BNPbICKUBAEMOTO TOMIMBO
KPATKOBPEMEHHO YMEHbLLLAETCA. Bcnencmme 3TOro npu
nepekntYeHnn nepeay HacTtoTa BpaleHnda asuratensa

CHUXQETCS.
MocnepcTeus orcyrcTBmna B oTcyTcTBME CHrHANa OT BKAKOUATENS MO NMONOXEHMIO NELANM
curHana CLENNEHNs BO3MOXHbI PbIBKK NPU NEPEKTIOYEHMMU NEPERAM.



Bxniouarenn curHanoB TopmorxxeHus F
Bxniouarenn no nonoxxeHuio TopmosHoun nepanu F47

BkntoyaTens CUrHANoB TOPMOXEHUS 1 BKITIOYATESb MO MOMOXEHUIO
TOPMO3HOM Nefanu PA3MELLEHb BMECTE B OHOM BrIoKe Ha
neaanbHOM y3re.

Ucnonb3osaHue curHana O6a sknoyaTtens oTNPABASIOT 6OKY YNPABAEHMA ABUrATENA CUTHAN
“TopmosHas neganb HaxaTa”. [ockonbky 3nekTprMYeckuin AaTIMK
NONOXEHMWst TOPMO3HOM Neaanm MoXeT ObiTb HEUCNPABEH, NO
coobpaxeHusam 6e3onacHOCTU MOLLHOCTb ABUIATENS MPW HAXKATHM
HO TOPMO3HYIO Nefanb CHUXAETCS.

Mocnepcreusa orcyTcrBus Ecnu oouH 13 fByx BbIKIIOYATENEN BBIXOAWT U3 CTPOSI, BrioK
curHana YNPOBNEHNS ABUTATENEM CHUXAET KOMMYECTBO BMNPLICKUBAEMOrO
TONMBA. MOLHOCTL ABUIATENS CHUKAETCS.
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YnpasneHue gBuraresniem

nOﬂOﬂHMTeﬂbele CUrHasbl

CurHan o ckopocTu aBTomo6uns

CurHan o roToBHOCTU KOMMpeccopa
KJIMMAOTUYECKOM YCTAHOBKM

CurHan o BKJIIOYEHUU KPYyU3-
KOHTpoOns

Curnan ¢ knemmbl DF reHepaTopa

LuHa panHbix CAN

camoobyyerma 186!

38

bnok ynpasnerus
ABUraTENEM NOMyYaeT STOT

CUTHAN C JATYMKA CKOPOCTH ’
asTomobuns. OH cnyxut

npw NPOBEAEHUU PACYETOB

ANS YNPABAEHUA PA3NMYHBIMK NPOLECCAMM: pabOTOM
BEHTUNSTOPA PAAMATOPA, NOAAYEN TOMMBA NPU
nepekrioYeHnm nepenad, Nogadyen TOMMBA B PEXUME
PABOThI KPYM3-KOHTPONS.

Bnok ynpasnexus nonyyaer curHan ot BkoyaTens
KNMMMOTHUUYECKOW YCTAHOBKM O TOM, 4TO KOMMPECCOP
KIIMMOTUYECKOM YCTAHOBKM BCKOPE ByaeT BkIoYeH. Takum
06PA30M, MOABAAETCH BO3MOXHOCTb HEMOCPEACTBEHHO
nepes BKIOYEHUMEM KOMMPECCOPA MNOBLICUTL YACTOTY
BPALLEHWS OBUIATENS B PEXMME XONIOCTOIO XOAA BO
13bexXaHKe NPOBANA HA XOTOCTOM XOLY MPK BKIKOUYEHMUM
KOMnpeccopa.

1o 3TOMy CHTHQMY OT BKIKOYATENS KPYU3-KOHTPOSS
610K YNPABNEHMS ABUrATENS NOMYYAET UHDOPMALMIO,
4TO CUCTEMA PEryNIMPOBAHUS CKOPOCTH ABTOMOOUSA
QKTUBM3UPOBAHQA.

Mo curHany ¢ knemmbl DF renepatopa 6510k ynpaeneHms
ABUraTens nonydaeT MHbOPMaLMIO O pe3epBe Nno TOKy
reHepaTOpPA U BKIOYAET OAHY, LBE WU TPU CBEUM
HAKAMMBAHUS LOMOMHUTENBHOrO NOLOrPEBA NOCPELCTBOM
pene Manoro NOJOrPeBa MK pene BoMbLLIOro NOAOTPEBA.

bnoku ynpaenexus aemuratens, QHTUONOKMPOBOYHOM
CUCTEMBI M ABTOMATMHECKOM KOPOBKM nepenad
OBMEHMBAIOTCA MHPOPMALMEN NOCPEACTBOM LLMHBI
narHbix CAN.

Bnaropapst 3ToM WMHBI BO3MOXHO nepeaada 60nbLoro
0bbema MHPOPMALIMM B KOPOTKME CPOKM.

MoapobHyto nHpopmauuio no wmHe aaHHbx CAN Bel moxeTe HaitTh B [porpamme



UcnonHutenbHbIE YCTPOUCTBA

3J'IeKTpOMCII'HVITHbIe KJiandaHbl HAOCOC-
¢opcyHok N240, N241, N242, N243

MomeHT Hauana BnpbicKa

KonuuecrBo BMPbICKUBAEMOIO
TOMJIMBA

Mocnepcreus oTcyTCcTBUSA
curHana

dneKkTpocxema nogcoeauHeHus

DNEKTPOMATrHUTHBIE KIANAHbLI 3AKPEMIEHBI HA HACOC-POPCYHKAX
HOKMIOHOM rOMKOM.

DNEKTPOMArHUTHBLIE KIANAHbI YNPABAAIOTCH BIOKOM YNpaBiIeHMs
aeuraTens. [ locpencTBom anekTPOMArHUTHBIX KNANAHOB HACOC-
dOPCYHOK OCYLLECTBASETCH PErYIMPOBAHUME MOMEHTA HAYANA
BMPbLICKA U KOIMYECTBA BMPLICKUBAEMOTO TOMMUBA.

Kak Tonbko 610K ynpaBneHus ABuratens nogaet CUrHan Ha
31EKTPOMATHUTHBIM KNANAH HOCOC-GOPCYHKM, UIA KNANAHA NOog
LENCTBUEM DNEKTPOMATHUTHOM KATYLLKM MPUXKMMAETCH K CeAny u
NepeKpPbLIBAET NyTb TOMAMBA OT NMUTAIOLLEN TOMAMBHON MATMCTPANM
K KOMEpPE BbICOKOTO AABMNEHUA HOCOC-POPCYHKM. 3ATEM HAYUHAETCS
npoLecc BNPbICKA TOMAMBA.

Konuuectso BNpLICKMBAEMOrO TOMIMBA ONPEREnseTcs
ANUTENBHOCTbLIO MOAABAEMOrO HA SNEKTPOMATHUTHBIN KNANAH
curHana. [Noka knanaH 3aKpsbIT, B KAMEPY CrOPAHKUA NOAAETCS
TOMAMBO.

[Mpu OTKA3E 3MEKTPOMArHUTHOrO KNIANAHA ABKUraTENb paboTaeT
HEPOBHO, A €ro MOLLHOCTb CHuxaeTcs. [1pu HeucnpasHoCTH
3NEKTPOMATHUTHOTO KIIAMNAHA NPefyCMOTPEHA ABOMHAS 3ALWMTA.
[p¥ NOCTOSIHHO OTKPLITOM KIIAMNAHE LABIEHWE TOMMBA B HACOC-
dopcyHke He nosbiaeTcs. [1pr NOCTOSHHO 3AKPBLITOM KIIANAHE B
KOMEPY BbICOKOrO AABIEHUA HOCOC-POPCYHKM TOMIUBO Bonblue He
nocrynaet. B o6owmx crnyuasx Bnpeick TOMMBA B KAMEPY CTOPAHUA HE
MPONCXOLMT.
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YnpasneHue guraresnem

KoHTponb 3a paboToii 351eKTPOMArHMTHbIX KIANaHOB HAcoc-pOopCyHOK

Kak 310 ocyuwiecrenaercs

TokoBas guarpamma
B 3JIEKTPOMArHUTHOM
KnanaHe Hacoc-PpopCcyHKMU

Brok ynpasnenus aeuratens ocyLLecTsnaeT KOHTPONMb 30 PAHOTOW
3IEKTPOMATHUTHBIX KNANAHOB Hacoc-dpopcyHok. [onyyaemasn

MM OT KIIANAHOB MHPOPMALMS O PAKTUHECKOM HAYANE BAPLICKA
TOMAMBA CIYXWT 1S KOPPEKTUPOBKM MOMEHTA HAYAIA BMPLICKA;
KPOMe TOro, 610K YNPABAEHNS UMEET BO3MOXHOCTb OMO3HATb
HapyLleHus B paboTe KNanaHos.

Mpouecc BNpbicka NPOUCXOAUT MO CUrHANY H0KA ynpaBneHus
ABWIATENs HA SNEKTPOMArHUTHBIE KNANAHA Hacoc-popcyHok. [1pu
3TOM BO3HUKAET MArHUTHOE MOJE, TOK YBENUUYMBAETCS M KIIAMAH
30KPbLIBAETCS.

Mpw nocanke urmbl KNANAHA B THE3A0 BO3HUKAET Pe3kuit neperub
B KPUBOW M3MEHEHUS TOKA.

D701 nepernb obosHavaetcs kak BIP (cokpauienne ot
anrnuiickoro “Beginning of Injection Period”, uto ozHauaert
“Hauano enpeicka Tonnmea”) .

MomenT BIP curHanmsmpyet 6roky ynpasneHus aBuratenem o
NOSTHOM 3AKPbITUM INEKTPOMArHUTHOTO KIAMAHA M, TEM CAMBIM, O
Hayarne BNpsLICKa TOMIMBA.

Hauana npouecca MomenT nontoro  KoHew, npouecca
ynpasneHus 3QKPLITMS KNaNaHa  YNpaBaeHus
pa6oToii knanaHa =BIP paboToii knanaHa

A

g Toxk Tporanus

o Wbl C MECTa

o IuanaszoHx

s perynMpoBaHust

O]

YaepxueaioLwmin Tok
Bpemst
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Mpumep

KOI'JJ,O KNnanaH 3AKpbIT, TOK CHMXAETCda 40 HEM3MEHHOW BENUYMHBI
YAEPXKNBAKOLETO TOKA. o oKOHUYAHMIO onpegeneHHoro nepmnona
BMPbICKA TOMIMBA CUTHAN YNPABIEHNA fonblie He nocrtynaet, n
KNanaH OTKPbIBAETCA.

3HaHKe GaKTUYECKOro MOMEHTA 3AKPLITHS KINAMNAHA, T.€.
momeHTa BIP, Heobxoaumo 6roky ynpasneHus geuratenem ans
pPACYETA MOMEHTA NOAAYM OYEPELHOTO CUTHANA YNPABNEHMS
HQ CreayIoLLMiA SNEeKTPOMATHUTHBIN knanax. Ecnm daktuueckuit
MOMEHT HOYANA BMPLICKA OTAMYAETCSH OT 3ASIOXEHHOM B 610K
YyNPABAEHUS HOMUHANbHOM BEMUYMHBI, TO MPOMU3BOANTCH
KOPPEKTUPOBKA HAYANA MNOAAYM CUTHANA HA KNAMAH.

[lna onosHaHWs HapyLweHui B paboTe SMEKTPOMATHUTHBIX
KIanaHoB B 610K yNpasieHus nocTynaeT nHGopmaumus o
DAKTUUECKMX TPAHULOX UBMEHEHWS MOMEHTA MOSTHOTO 3AKPbITUS
KIIQanaHa, HQ OCHOBAHUM KOTOPOWM B0K YNpABEeHUs MOXET
onpenenuTs, nexut nu dakTnueckmit momeHT BIP B guanasone
perynMpoBarus. InanasoH perynnpoBaHms onpenensertcs
TPOHMLAMMU PETYIMPOBAHMSA HAYaNd Bnpbicka. [1pu HoOpmansHOM
pabote knanaHa momeHT BIP nexut sHyTpu ananasoHa
PErynmMpOBaHMS.

Mpu HapyLweHusx B HopmanbHoMi paboTe knanaHa momenT BIP
BbIXOAMT 3Q TPAHMLBI perynuposaHus. B 3tom cnydae ynpasnexune
HOYQIOM BMPLICKA MPOWCXOAMT MO 3APAHEE 3A40HHOM
NOCTOAHHOM BENUYMHE HO OCHOBE HOMMHABHOW OUArPOMMBI
TOKQ; PETYIUPOBAHNE MOMEHTA BMNPbLICKA HE MPOMCXOAMT.

Ecnu B Hacoc-dopcyHKke MmeeTcs BO3ayX, TO CyLLeCcTByeT
HEeBONbLIOE CONPOTUBIEHNE 3AKPLIBAHMUIO SMEKTPOMATHUTHOIO
knanaxa. Knanan sakpsisaetca Guictpee, U momeHT BIP
HACTYNAET PAHbLUE, YEM CrefyerT.

B stom canydae cnctema COMOMArHOCTUKKM BblAAET TAKOE COO6LLI.€HI/1€Z

Regelgrenze unterschritten
(Bbixop, 3a rpaHuULLbl perysiupoBaHus)
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YnpasneHue gBuraresnem

Mepexkniouaowmn KnanaH ans
BnyckHoro konnekropa N239

Kak 310 ocywiecrengaercs

0 1
@— ® —»—I 209 69

Mocnepcreus npu oTkase
nepeKsIIoYaioLLero KaanaHa

3ﬂeK‘I’p0CX9MG nopcoegmMHeHus

42

[Mepeknouaiolwmii KNAnaH 4nas BNyCkHOro
KONNeKkTopa PACnoONoOXeH B MOTOPHOM OTCeKe
okono pacxogomepa sosayxa. Knanax Hanpaenset
BAKYYM B CMIbPOH MPUBOAA 3ACTOHKM BO BIMYCKHOM
BO3LyXOMNPOBOAE AN NPEefOTBPALLEHMS OBPATHOTO
BPALLEHUS OBUTATENS NMPU €O BbIKITIOYEHMM.
Iu3enbHble ABUraTENU UMEIOT BLICOKYIO CTEMEHb
oxatus. Benencreue Beicokoro gasnexus

CKATMS NOCTYMMBLLETO B LMAMHAPBI BO3AYXA NPU
BbIKIIOYEHWMN OBUTATENS BO3HMKAET BPALLEHNE
ABUraTens B 06pATHYIO CTOPOHY.

Knanax Bo BNyckHOM BO3LyXONpoOBOAE
NepeKkpbIBAET NOTOK BO3AYXA MPU BbIKITIOYEHMM
neurartens. Bcnencreue 3toro B uMnmMHApax
CKMMQAETCH BECbMA MASIOE KOSIMYECTBO BO3AYXA, U
OBUraTENb CMOKOMHO OCTAHABIMBOETCS.

Korpa Tonbko asuratens sbikinoueH, ero 6110k
YNPABAEHNUS NOCHINAET CUTHAN HA NEePEKIIOYAIOLLIMMI
Knanax ans BnyckHoro konnektopa. Knanax nogaet
BOKYYM B BOKYYMHbIM C1bDOH NPUBOAA 3ACITOHKM
BO BMYCKHOM BO3[yXOMNPOBOAE, U 3ACIOHKA
30KPbIBAETCA.

[Mpu oTkase knanaHa 3aCNOHKA OCTAETCS
OTKPBITOM.
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Pene pna Hacoca oxnagurena ronnusea J445

Pene nna Hacoca oxnaautens TOMIMBA PASMELLEHO B 3ALLMTHOM
kopnyce 61okos ynpasneHus. Pene cpabatbiBaeT no komaxae ot
6noka ynpaeneHus geuratenem npm temnepatype tonnusa 70°C, u
CoeMHAET UeNb MUTAHMS HOCOCA OXIAAMTENS TOMIMBA.

Mocnepcreus npu oTkase pene [Mpu oTKa3€E pesne ToNNMBO, OTBOAMMOE OT HACOC-POPCYHOK
B TOM/MBHbIN BaK, He oxnaxaaeTcs. BosmoxHo nospexaperue
TOMAMBHOrO BAKA M 4ATYMKA YKA3ATENS 30MACA TOMAMBA.

3113KTPOCX8MCI nopgcoeguMHeHusa

% [ ] J445

3
@ V166
1
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[Nocpenctsom PyHKUMM COMOIMATHOCTMKM “[MArHOCTUKA MCNONHUTENBHbLIX YCTPOMUCTB” MOXET
p y ycTp
ObITb NPOBEPEHO, OCYLLECTBAETCA JIM YNIPABAEHME pene BIOKOM YNPaBIeHUs ABUIaTens.
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YnpasneHue gBuraresnem

44

HuxenpmeeaeHHbIe MCNONMHUTENbHBIE YCTPOMCTBA YXXe Bl PACCMOTPEHLI B pyrmx [1porpammax
CaMo0byyeHMs, NOCBALLEHHbIX ABuraTenio TDI, nosTomy onucaHmne mx He Takoe nogpobHoe, Kak B

NPEAbIAYLLMX CIy4asX.

DNEeKTPOMArHUTHbIN KJlanaH

orpaHuyeHus pasneHms Hagayea N75

MocnepcrBua oTkasa

Hevratens umeet perynupyemsii TypboHaaaye, 6narogaps
Yemy LOBMEeHME HOLLYBO ONTUMANBHO COMMACYEeTCs C
YCIOBUAMM ABMXKEHMS ABTOMOOMIA. DNEKTPOMATHUTHBIMN
KNAnaH OrpaHnYeHnd nasneHnsa Hagnysa ynpasnaeTca
BNIOKOM YNPABIEHUs ABUraTENS.

B saBMcuMOCTH OT BENMUMHBI KOIDDUUMEHTA 3AMONTHEHUS
M3MEHSETCS MOAAYA BAKYYMA B CUIIbdOH perynMpoBaHms
HAMNPABAKIOLLMX JIOMNATOK U, TEM CAMBIM, PErYIMPOBAHMS
ACBNEHUA HOAAYBA.

BakyymHbIl cunbdboH HOXOAMTCH No4 ATMOChHEPHbBIM
nasneHvem. Bcnencrsue aToro nasnexune Hogoysa
MMEET YMEHbLLEHHYIO BENIMUMHY, O ABUIATENb
PO3BMBAET MEHBLLYIO MOLLIHOCTb.

MoppobHyio MHbpopmaumio Mo perynMpyemomy Typboraanysy Bl
Hanaete B [Nporpamme camoobyyerms 190!

KnanaH peuupkynsuum orpaéoraswmx rasos N18

Mocnepcreusa oTKA3A KJAANAHA

Peunpkynsaums oTpaboTABLLIMX TA30B NPEACTABNAET
coboit NogMeLMBaHKE YOCTH OTPABOTABLUMX FA30B
Yepes COOTBETCTBYIOLLMI KIIANAH K MOAABAEMOMY

B ABMraTENb CBEXEMY BO3ayxy. bnarogaps stomy
CHMXAETCH TEMNEPATYPA CAOMOBOCTIAMEHEHMS TOMMBA,
4TO CNOCOBCTBYET YMEHbLLIEHUIO SMUCCHM OKMCIIOB
asota. KnanaH peunpkynaumm oTpaboTaBLIMX ra30s
HAXOOMUTCS MOA YNPABNEHMEM BNOKa yNpaBneHms
asuratenem. B sasucumoctn ot BenmnunHbl KoabduumeHTa
3AMOSNHEHUS M3MEHAETCS NOAAYA BAKYYMA B CHMITbPOH
NPMBOA KNANAHA, M, TEM CAOMbIM, PETYNIMPYETCA MOAAaYa
OTPABOTABLLMX TA30B B UMIMHAPbI ABUIATENA.

MOU_I,HOCTb OBUTATENa YMEHbLLAETCA, A TOKCUYHOCTb
OTpO6OTOBLIJl4X ra30B MOXET HE COOTBETCTBOBATbL
304BJIEHHBIM MOKA3ATENAM.



KoHTponbHas namna BpemeHm npeanyckoBoro nogorpesa K29

209 77

MNocnepcreusa oTkasa

KOHTpOJ’IbHOFI JIOMNA BpeEMEHU npenyckosoro
noaorpesa PACnonoOXeHa Ha ﬂpM60pHOM LUNTKE.

DyHKUMM TAMMbI:

*  OHQ CUrHANM3MPYET BOAMTENIO O MPELNTYCKOBOM
noporpese gsuratens. [1pu 3Tom namna ropur;

¢ edms yCTpOﬁCTBe, HOXOAAWEMCa Mo KOHTPONEM
CAMOONATHOCTUKHUN, MMEETCA HENUCNPABHOCTbL, NAMNA
MUTAET.

KoHTponbHas namMna He MUTAeT U HE TOPUT.
B pernctpaTope HemncnpaBHOCTH OTMeYaeTCs
COOTBETCTBYIOLLMI OTKA3.
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YnpasneHue gBuraresnem

JdononHuUTeNbHbIE BbIXOAHbIE CUTHANDIS

JonosiHuTeNbHbIA NOAOIrPEB Bcnencreme npucyiero
oxnaKaaloLLen XKUgKoOCTU STOMY [BMIATESNIO BbICOKOTO l
KO3PPULMEHTA NONEIHOTO

IEeNCTBMA OTBOJ Tenna

HOCTONbKO HEBEMMK, YTO NPU ONPEfeENeHHbIX YCIOBUSIX
TEMNEPATYPA ABUraTENs HEAOCTATOYHO BbICOKA. [Tpu
3KCNNYATAUMM ABUrATENS B CTPAHAX C CYPOBbLIM KITMMOATOM
NOSIBNAETC HEOOXOAMMOCTb BKMIOUYEHNUS LOMNOMHUTENBHOTO
3MEeKTPONOAOIPEBA AJ18 NMOBbILIEHUS TEMNEPATYPHI
OXNAXAAOLLEN XMIAKOCTH.

HononHutensHbI NOAOrPEB COCTOMT U3 TPEX CBEYEN
Hakanueanusa. OHK BCTPOEHbBI B MECTE MNOACOEAMHEHNS
MOrUCTPAU OXNAXAQIOLEN XMIAKOCTM K ronoske 6rnoka.
Mo curHany ot 6110Ka yNpasneHus pene BKIIoYAeT Manbii
wnu GonbLuoit nogorpes. B sasucumoctu ot pesepsa no
TOKY reHepaTOPA BKIIOUAKTCH OLHA, ABE UIM TPU CBEUM
HOKQMMBAHUS 419 NMOAOTPEBA OXIAXKAAIOLLEN XMUAKOCTH.

Yacrora BpaweHus peurarens DTOT CUrHAN O YACTOTE BPALLEHWS ABUIATENSA NOAAETCS HA

TAXOMETP HA MPUOOPHOM LLMTKE.

BoiGer BEHTUNsITOpa papguaropa InutenbHOCTb BLIGEra BEHTUNSTOPA perynpyeTcs

oxnaxnpatroLwen Xxnakocru 610KOM YNPABNEHMs! ABUIATENS COMACHO NPOTrPAMME,
3anoxeHHoM B 6nok ynpasnenus. Pacuetsl Beaytcsa ncxoas
13 GAKTUYECKOM TEMNEPATYPbLI OXIAXACIOLLEN XUAKOCTH
1 HOTPY30YHOTO PEXMMA ABUTATENS HEMOCPEACTBEHHO
nepeq ero octaHoskom. o curHany ot 6noka
YNPABAEHUs ABUraTENs CPabATLIBAET PEne BKIIIOYEHUS
-0/t cTyneHu BeHTURATOPA.

OrknioueHne komnpeccopa Ins yMeHbLIeHUs HArpy3ku Ha ABUTATENb ero BIIOK YNpaBneHus
KJIMMATUYECKOU YCTAHOBKU OTKIOYAET KOMMNPECCOP KIMMATUYECKOM YCTAHOBKM B
CrefyroLmx Cy4asx:

*  MOCNEe KAXAOro 3amnycKa ABMratens npubnmMsmuTensHo Ha 6
CeKyHA,;

*  MPU UHTEHCMBHOM YCKOPEHMUM ABTOMOOMIIA NMPM HU3KOIA
HAYQNbHOM CKOPOCTU ABUTATENS;

*  MpU TEMNEPATYpe OXNAXAAIOWER X1akoctu seiwe +120°C;

* B OBAPMUITHOM pexume paboTsl.

Pacxop ronnuea CurHan o pacxofe TONAMBA CYXMT s Nepenaym 3Toi

MHGOPMALUM MHOTOPYHKLMOHAIBHOMY YKA3ATENIO HA
LmTKE NPUOBOPOB.
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MpepnyckoBou nopgorpes

Bnarogaps npeanyckosomy nogorpesy
obneryaeTcs nyck ABUraTens Npy HU3KOW
Temnepartype. [1peanyckoson nogorpes
BKITIOYOETCS MO KOMAHAE BoKa ynpaBneHms
ABUrATENEM NPU TEMNEPATYPE OXIAXAIOLLEN
xmakoctn Huxe +9°C.

Pene ans ceeyelt HOKQNMBAHUSA MMEET yNPABAEHUE
ot 6noka ynpasnenus asuratens. Pene coeamnaet
Lenb MMTAHKUSA CBEYEN.

NMpeanyckosou noporpes

M3 cTpyKTYpHOM CXeMbl NPEnyCKOBOro NoAOrPEBA
BMOHO, CUTHAOMbLI KOKMX 4ATYMKOB MCMOMb3YIOTCS

LS9 YNPABAEHUS NPEANYCKOBLIM MOLOTPEBOM M
KOKME MCMONHUTENbHbIE YCTPOMCTBA NPUBOLATCS B
OencTBume.

Y ——
[aTumk YacToTsl BpaLLeHms

neuratens G28

Jatumk TemnepaTtyps

@

oxnaxpaatoLein xmnagkoctn Gé62

CTpyKTypHas cxema npeanycKkoBOro noaorpeBa

Brok ynpasnenus gsuratenem

J248

\\\ Cseun Hakanusanus Q6

Pene uenu ceeyen
HakanueaHusa J52

KoHTponbHas namna spemexn

m npeanyckosoro nogorpesa K29

209 99

CyLLeCTBYIOT 1BA PEXMMA BKITIOYEHWUSA CBEYEH HOKANMBAHMS.

MpepBapuTenbHbIN NOAOrPEB

Mocne BKIIKOYEHNS 3QXUIAHUS NPK TEMNEPAType
Huxe +9°C BkNIoUaIOTCS CBEUYM HOKANMBAHMS.
KoHTponbHas namna npeanyckosoro noforpesa
ropwmr.

Mo OkOHYAHMIO NPOLECCa NPeanyckoBOro
NOAOrPEBA JIOMMNA FACHET, U MOXHO 3AMyCcKaThb
IBUIATEND.

OxkoHuaTenbHbIW NOAOrpeB

Mocne Kaxaoro nycka ABUraTens BKIKYAETCS
OKOHYATEbHbIN NOLOrPER HE3ABUCMMO OT TOTO,
ObiN U BKIIOYEH NPEeaBAPUTENbHBIA NOAOrPEB.
Bnarogaps sTomy nocne nycka gguratens
yaaeTca n3bexaTb NOBbILEHHOTO WyMA NPK
CrOPAHMM TOMAMBA, BBIPOBHUTL XONOCTOM XOf,
ABUIATENS M YMEHbLLNTb BHIBPOC HECTOPEBLLMX
yrnesonoponos. Pasa okoHYATENLHOTO
NOAOrPEBA AIUTCA MAKCUMATBHO YEThIPE MUHYTBI
M NPEKPALLAETCS MPW YACTOTE BPALLEHMS
nsuratens sbiwe 2500 06,/MuH.
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YnpasneHue gBuraresnem

DyHKUMOHANbHASA CXema

dneMmMeHTbl

E45 Bxniouatens kpyus-koHTpons

F BknouaTens curHanos TOPMOXeEHUs!

F8 Bkniouyarens kukgayHa

F36  Bkmiouatens no nonoxeHuio neaanu cuenneHms

F47  BkniouaTens no noNoOXeHUIO TOPMO3HOM NEAAH

F60  Bkniouatens pexuma xonocrtoro Xoad

G28 [laTymk 4QCTOTHI BPALLEHWS ABUTATENS

G40 [otumk Xonna

G62 [laTynk TeMNepaTypbl OXNAXKAAKOLLEN XKMAKOCTM

G70 Pacxopomep BO3ayxd

G71 [JoTuuk LOBMEHMs BO BMYCKHOM KOMNEKTOPE

G72 [atymk TemnepaTtypbl BIYCKHOIO KOIEkTopa

G79 [artumk nonoxeHus Nefany akcenepaTopa

G81 [lotuuk Temnepatypesl TonaMea

J52  Pene uenu ceeuen HOKANMBAHWS

J248 bBrok ynpaeneHus cucTemoi HenoCpPeacTBEHHOIO
BMPLICKA TOMUBA

J317 Pene uenu anekTponUTAHUs

J359 Pene uenv npepsapuTENLHOIO NOAOTPEBA

J360 Pene uenu okoHYATENLHOTO NOAOTPEBA

J445 Pene anqa Hacoca oxnaguTens TOMIUBA

N18 KnanaH peunpkynaumm oTpaboTaBLIMX FA30B

N75 KnanaH orpaHuyerms fasnexus Hogaysa

N239 [lepekniouatoLit KNANAH 3ACNOHKM BMYCKHOTO
BO34yXOBOAA

N240 Knanan Hacoc-popeyHkm 1-ro umnmHapa

N241 Knanan Hacoc-popcyHKM 2-ro umnmMHapa

N242 KnanaH Hacoc-bopcyHku 3-ro uMnuHapa

N243 Knanan Hacoc-popcyHkm 4-ro umnmMHapa

Q6 Caeunt HOKONMBAHUA A0S ABMIATENS

Q7 CBeunt HOKANMBAHUA L1151 OXIIAXAAIOLEN XMAKOCTH

V166 Hacoc ans oxnaxaerus Tonnmea

AononHuTtesnbHble CUrHAMbI

oowp

CurHansl TopmoxeHus

CurHan pacxoaa Tonnmsa

CMFHOJ'I 4ACTOThbl BPALLEHMA ABUTrATENA
OTknioYeHe KOMNPECcopa KIMMATUYECKOI
YCTAHOBKM

[OTOBHOCTb KOMNPECCOPA KIMMATUYECKOH
YCTAHOBKM

30
15
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N239| N75 | N18
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CurHan ckopocTu asuxeHus
DnekTpOoNUTaHKUe YCTPOMCTBA KPYM3-
KOHTpONA

Briber sBeHTMNAaTOPA paamaTopa
OXJOXACIOLLEN XMAKOCTH

[TpoBoA AMArHOCTHKM M NPOTUBOYTOHHOWM
BGNOKUPOBKM
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L KoHntpons npegnyckosoro nogorpesa s BxOHOM CUTHAN
M LWuna aarHeix CAN HUskoro HanpsaxeHus B .
N LuHa gannbix CAN BbICOKOrO HanpsixeHus BIXOAHOM ChrHan
O Knemma DF [ n10C"
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s || lyna parHeix CAN
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CamopgumarHocTuka

[Mpr NOMOLLM M3MEPUTENBHOM U MHDOPMALIMOHHOW
cuctembl V.A.S. 5051 MOXHO BbI3BATH CleayroLIme
byHKUMM:

01
02
03
04
05
06
07
08

3anpoc Bepcuu 6roka ynpasneHus
3anpoc perMcTpaTopa HenCNpPaBHOCTENH
IMarHoCTMka MCNOSHUTENBHBIX YCTPOMCTB
YCTAHOBKA UCXOAHOTO MONOXEHMS
OuncTka perucTpaTopa HeMCNPABHOCTEM
OKoHYaHUE BLINOMHEHWS 3040HUS
Koanposarue 6noka ynpasneHus

MpocmoTp 6noka 3amepsiemblx
NapAMETPOB

DyHkuua 02 “3anpoc peructparopa
HeucnpasHocren”

209 82

OTka3bl OKPALLIEHHbBIX YCTPONCTB PErMCTPUPYIOTCS
B PErMCTPATOPE HEUCTIPABHOCTEN CUCTEMBI
COMOZIMATHOCTHKM.

—Q\\\\ Q6

J52
G70 t F96 N240, N241,
| %ﬁﬁﬁﬁ N242, N244
G28
@
G40
G79 ‘ N1
F8
F60
N75
G62
G71
G72 1 N239
- S
F47
Gl — @ @ V166
1445
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MexaHuka gesurarens

B cBA3M C nOBbILLEHHBIM LABNEHMEM CrOpAHMa No
CPABHEHMUIO C 6a30BbIM aOBuraTenem B pOCCMOTpMBOeMbIIji
OBUTATENb BHECEHbI HNKEN3NOXEHHBIE KOHCTPYKTUBHbIE
M3MEHEHUA.

TpaneueBuaHbIE NOPLUHU U LUATYHbI

DNEeMEHTbI COMPSIXXEHMS MOPLIHEN
W LUATYHOB MMEIOT TPANeLeBULHYIO

dopmy.

209 07
PacnpepeneHue ycunui Ha nopLuHe PacnpepeneHue ycunun Ha nopLuHe
M LUATYHe C napasuiesibHbiMU M lUAaTyHe C TpaneuesngHbimm
conpararowmmmMmmucs NnoBepxXHOCTAMMU conpararuwmmmmucsd NnoBepxXHOCTAMU

Cvna paBneHuns cropaHus

w Harpy>xeHHble w
NOBEpPXHOCTH

N = == s

-

209 08 209 09
\
B otnmune ot TpagmMuMoHHOM GOopMbl CBA3M MEXLY bnaropaps Takoi dopme nosepxHocTel cuna
NOPLUHEM U LIATYHOM Bnarogaps TpaneuesmaHoMi ACBEHUA CTOPAHKUA PacipenensieTcs Ha bonbLuen
dbopMe NNOCKOCTEN CONPAKEHNUSA MOPLLHS U NAOLWWAM, B pPE3YNbTATE YEro NopLUHEBOM Nanew u
LOTYHA NAOLLAAL HATPYXEHHbIX MOBEPXHOCTEN LLIOTYH HOrPY>XEHbl MEHbLLE.

OTBEPCTUI B MOPLUHE W B LLUATYHE MOA NMOPLUHEBOW
nanew, yBenMunsaeTcs.

51




MexaHuka gsurarens

MpuBop 3y6uatbim peMmHEM

Ina cospanma pasnenns no 2000 6ap HeobxoamMmo
sHaunTensHoe yeunue. [Npu nepepade Takoro
YCHUMKS BO3HUKAIOT CYLLLECTBEHHbIE HAMPY3KM HA
3M1EMEHTbI MPUBOAQA 3yOUATHIM PEMHEM.

Bcnencreue 3toro 6bin npeanpuHsaT psa mep no
CHWXEHMIO HOrPY3KM HA 3yBUATHIN PEMEHS!

* B 3yBUaTOM KONECe PaCnpPeaenmTeNnsHOro Bana
HOXOLMTCS Aemndep Ans CHUKEHUs BUOPALMM
PEMEHHOTO NPUBOAQ;

*  pemeHb Ha 5 MM Wwupe, yem Ha 6azosom
nsuratene. CrnenosatensHo, pemeHs 6orbLeit
LWMPUHBI MOXET NepeaasaTs bornbliee ycunme;

*  IMAPCBAUMYECKMM HOTSXKUTEND PEMHS
obecneunsaeT paBHOMEPHOE HATHKEHUE PEMHS
NpPU PA3ANYHOM HArpPY3KeE;

*  MexX[y OTAeNbHbIMK 3yObsmm 3y64aTOro koneca
KONEHYATOro BANA NPELYCMOTPEHO YBENMYEHHOE
PACCTOSAHME AN YMEHbBLLEHMS U3HOCA 3y6uaToro
pemHS.

209_89
[na pasrpysku 3y64aTOro pemHs npu Bnpbicke
TONNMBA HA 3yGYATOM KOMECe KOIEHUATOro
BAIO MMEIOTCS ABE NAPbI 3yObEB C YBENMYEHHBIM
PACCTOSAHUEM MEXAY HUMM MO CPABHEHMIO C
APYTMMM 3yObsamu.
209_88
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Kak 3ato pyHkunoHupyer

[Mpu BNpbICKE TOMIMBA 3yHHATHIN PEMEHb CUIBHO
HarpyxeH. 3ybuyaTtoe Koneco npm HOXaTUu
KOPOMBICIA HA MAYHXepP HACOC-GOPCYHKM
3aMeanseTcs, 3ybuyaToe Koneco KoneH4aToro
BASIA OAHOBPEMEHHO YCKOPSETCS MPU

cropaHuu Tonnuea. Beneacteue 3toro pemers
PACTATMBAETCS, U PACCTOAHUE MEXY 3yObsiMu
PEMHS CYLLLECTBEHHO YBETMUMBAETCS.

Bcnencrteue cyuwecteytoliero nopsaka paborte
ABUrATENs 3TOT NPOLECC NEPUOANYECKM
NOBTOPAETCA, TAK YTO KAXKAbINA PA3 OHM M TE Xe
3yBbst 3yGUATOrO KOIeCa BXOAAT B 3aLENNeHne C
3yBUATHIM PEMHEM.

B 3T1x MecTax umeeTcs yBenmMueHHOe pacCTosHue
mexgy 3yBbsiM1, UTO NMO3BONSET KOMMNEHCMPOBATL
M3MEHEHME PACCTOAHMUS MEXAY 3yBbAaMM 3yBuaToro
KOMECA M, TEM COMBIM, YMEHbBLLNTL U3HOC
3y6YaTOro pemHs.

Mpwu HanMyMK 3y6UaTOro KONECa KONeH4aToro
BANA C OAMHAKOBbLIMM PACCTOAHUAMU MEXLY
3y6baAMM 3yOba PEMHS HOTANKMBAIOTCS HA KPAS
3y6ber 3yBUATOro KONeca Npm yBeIMYeHHOM
HArpPy3Ke HO PEMEHb MPM BNPLICKE TOMIUBA.
CrencTsuem 3Toro aenaTcs 60bLWON U3HOC U
HEBObLION CPOK CyObl 3yGUATOrO pemHS.

Ycunme sameanerms

Ycunue yckopeHus

209 91

Ycunue yckoperus

Ycunume 3amMmenneHunsa

/

209 92
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TexHUYecKkoe oo6Cny)XXuBaHMe

CneuuanbHbI MHCTPYMEHT U NpUCNoco6bneHus

HaumeHoBaHue

CneumHCcTpyMmeHT,
npucnoco6neHus

Mpumenenume

T 10008 BcragHas

nnactmHa

Insa dukcaumnm rmgpasnmnueckoro
HATSKUTENS NMPU CHATUM U1
YCTOHOBKE 3yB4aTOro pemHs

T 10050 ®ukcaTop
KONIEHYATOro BANA

Ina dukcaunm konenyatoro
Bana y 3ybyaroro koneca
npu ycTaHoske ¢as
rasopacnpepnenexms

T 10051 ®ukcatop sybyatoro
KONeCa pacnpenenmTensHoro
BONQ

ARGAN

Ins MoHTaXa 3yBuyaToro koneca
pacnpesenuTensHOro Bana

T 10052 CvemHuk 3ybuaToro
KONeca pacnpenenmTensHoro
BANQ

Ins chstua sybuatoro koneca
C KOHYCQ PACMpPesenuTensHoro
Bana

T 10053 Onpasku ang cHaTHs
CANbHMKQ KOMNEHYATOro BANA

Hanpasnsiowas u HaxumHast
OMPABKM [l CHATUSE CObHMKQ
KOJIEHYaTOro Basa
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CneuuanbHbIi MHCTPYMEHT U NpUcNoco6neHus

HaumeHoBaHue

CneuuHCTPpYMEHT,
npucnoco6neHus

MpumenenHume

T 10054 YctraHoBouHoe
npucnocobnexune

Ins moHTaxa 6onta
KpenneHune cyxapa Hacoc-

dOopCyHKM.

T 10055 CvemHoe
npucnocobnenune ans
Hacoc-bopPCyHOK

19 BBIHUMAOHMWA HOCOC-
dOpCyHKM 13 TONoBKM BrIoKa.

T 10056 MoHTaxHbie
ONpaBku Ans
YTMIOTHUTENbHBIX KOMEL,
KPYTIOro cevyeHus

Ins ycranosku
YMAOTHUTENbBHbIX KOMEL,
KPYrioro ceyeHust HacocC-

dopcyHok.

T 10059 Cepbra

Ins cHATMS M yCTAHOBKM
OBUraTENs HO aBTOMOBMNE
Passat. Bmecte ¢ nogbemHbim
ycrporctsom 2024 A crnyxut
ong YCTOHOBKM OBUTATENSA.

V.A.S. 5187 ManomeTp

Ins nposepku HANOpPHOro
OABNEeHKa Tonnnea y
TOMAMBHOIO HACOCA.
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TexHUYecKkoe o6CNny)XXuBaHMe

YkasaHue no peMoHTy

[Nocne yctaHoBkM Hacoc-bopCyHKM LOMKHO bnaropaps Takor perynuposke ucknoyaeT yaap
BbITb OTPEMYNIMPOBAHO HOMMEHbLLEE PACCTOSIHNE MYyHXePA O AHO KAMEPHI BbICOKOTO AABMEHUS B
MeXay KOPMyCOM KOMEpPbI BbICOKOTO AABNEHUS pe3ynbTaTe TENNOBOrO YANMHEHMS MYyHXePA.

W MIYHXEPOM MPU €ro HUXKHEM MONOXEHMM
PEryNMPOBOYHBIM BUHTOM HACOC-GOPCYHKM.

PerynupoBouHbii BUHT

|

[nyHxep Hacoc-popcyHku

;
T

Haumerbluee paccrogaHue

KOMepO BbICOKOTo
AaBneHna

209 98

) YkasaHus no nposeaexuio perynunpoeke Bl HaltpeTe B “PykoBopactee no
obe PEMOHTY”.



Bonpocbl anga camonpoBepku

1. HazoBurte anemeHTbl HACOC-POPCYHKMU U
npuBoad.

209 23

2. Kakoe yTBep)xpaeHue COOTBETCTBYeT AeACTBUTENbHOCTU?

|:| a. [surartens ¢ HACOC-GOPCYHKAMM MO CPABHEHMIO C ABMIATENEM
c THB[] nmeeT 6onee BLICOKYIO YAENbHYIO MOLLHOCTL 1 Honee
YMCTbIW BbIXNOM.

I:l b. Xopoluee cropanue Tonnmea 0633aHO BLICOKOMY AABIEHMIO
BMNPbLICKA.

I:l c. Ha koxabi upnmHap aeuratens npuxoamTcs OAHA HACOC-
dopcyHka.
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Bonpocbl ana camonpoBepku

58

ot

Kaxo# anemeHT KOHCTPYKLUK onpepender KOHel, NpeaBapuTenbHOro Bnpbicka?

0. DNEeKTPOMArHWUTHBIN KNAMNAH

b. MepenyckHon knanax

NN

c. HemndepHas soHa pacnbinmTens

Ana yero HeO6XO0AUMO OXJICHKAEHME TONNUBA?

>

. Ons npegotepalueHms nospexaeHus TonnmsHoro 6aka u
[ATYMKA YKO3ATENS 3anaca TOMIMBA ropsinm TOMIMBOM.

[]

BJ'IOI'O,EI,C]pﬂ OXJNNAXAEHUIO TOMTMBA CHMXAKOTCA TEMNEpPATypa
COMOBOCINIAOMEHEHNA TOMIMBA U, TEM CAMbIM, SMUCCUA OKMCNOB
a30Ta.

[]

E)J'IOFO)J,Opﬂ OXNAXAEHUIO TOMNMMBA JOCTUTAETCA OOMHAKOBOE
pacnpeneneHune TonnrMea no ULMNMHOPAM.

[]

Aatuuxk Xonna G40...

L

|:| Q. ..onpeaenseTt YaCcTOTy BPALLEHMS ABUraTens.
I:l b. ...CNy>WT ONO3HAHMIO OTAEMbHbIX LMAMHAPOB.

C. ...CNNY>KUT ONO3HAHUIO MCKNOYNUTESIBHO TOJbKO 1-ro UMNMHAPA.

6. bnaropaps yuemy BosmoiKeH 6bICTpbIN 3anycK ABurarensa?

|:| a. [lpwu nycke geuraTens snekTPOMArHMUTHbIE KNANAHA BCEX HACOC-GOPCYHOK
NOy4AOT OAHOBPEMEHHO CUrHAM OT B10KA YNPABIEHUS.

|:| b. bnok ynpasneHus gsuratens oueHUBAET CUTHAMBI OT AATYMKA XOMNa U
LATHYMKA YOCTOThI BpALLeHus asuratens. bnarogaps aTomy oH cBoeBpemMeHHO
OMNO3HAET NONIOXEHNE KONEHUYATOrO BANA OTHOCUMTENBHO LUMIMHAPOB 1 MOXET
noaATh CUrHAN HA CPABATHLIBAHKE SNEKTPOMArHUTHOMY KIAMAHY HY>XHOM
HaCcOoC-PpOPCYHKM, U, TEM CAMBIM, HO BMPLICK TOMAMBA B HY>XHbIM LMIMHAP.

I:l c. Bnpbick TONMBAO NpoMcxoamT, Kak TONbKO B10K ynpasneHus
onosHaeT 1-bift LMAMHAP MO CUrHAMY OT 4ATYMKA XOMna.



OTBeTbl HO BONPOCHI

1. DnemeHTh HaCcoC-POPCYHKM CM. Ha CTp. 8
2.a0,b,c

3.b

4.a

5.b

6.b

MOLOWDE B
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