HoBasa TexHonorus BrpbiCKa TOoMmiMBa An3enbHOro gpurartens

TpeboBaHWs, NpeabaBnaemMble K COBPEMEH-
HbIM AIN3€eIbHbIM ABUraTeNIaiM B OTHOLLEHUN
MOLLHOCTI, pacxofa TonamBa, TOKCUMYHOCTH
0TpaboTaBLUMX ra30B 1 YPOBHS LUYMa, MOCTO-
AHHO y>KecTo4aloTcd. BaXHbIM hakTopoMm, oT
KOTOPOro 3aBUCUT YO0BETBOPEHME 3TUX
TpeboBaHNM, ABNAETCS Ka4YeCTBEHHOE CMece-
obpa3oBaHue. [Ind 3Toro AsmratensMm Heob-
xo4mma 3 deKkTrBHAA CMCTeMa BMNPbICKa
Tonnvea, obecne4yrBaioLLas BbICOKOe AaBne-
HVe BMpbICKa ANF NCKTIIOYUTENBHO TOHKOIO
pacnblieHNs TOMMBA, a TakXe NpeLm3noH-
Haf cucTemMa yrnpasfieHd MOMEHTOM Havana
BMPbICKA W KONN4eCTBOM BMPbICKMBAEMOTO
TOMNMBA.

PelieHMEeM, NO3BONSIOLLIMM YAOBNETBOPUTb
TaKMM BbICOKNM TpeDoBaHNsAM, ABNAETCS
MNCNONb30BaHME HACOC-(HOPCYHOK.

SP36 01

B coTpyaHuyecTBe ¢ kKoMnaHuen Robert Bosch
AG, KoHLepHy Volkswagen BnepBble yaanoch
Co3[aTb AM3eNbHbIV ABUraTenNb C HACOC-
opcyHKamu, ynpasnseMbIMmn S1eKTpoMar-
HUTHBIMU KNanaHamu, npegHasHa4YeHHbIn Ans
MCNONb30BaHWA B JIEFKOBbLIX aBTOMODUNAX.

STOT ABMraTenb yAoBNeTBOPSET TpeOoBaHMUAM
B OTHOLLEHWM BbICOKOW MOLLHOCTU, U B TO e
BpeMs 0bnafilaeT HU3KOW TOKCUYHOCTbIO
oTpaboTaBLlmx razos. CaenaH war B Hanpas-
NeHnn an3enbHbIX ABuratenen Oyayliero,
oTpaboTaBLUMe ra3bl KOTOPbIX He DyayT
CoAep>KaTb HW AbIMa, HW 3anaxa.

[lBuratenv HoBOro nokoneHus OyayT Bce
LWINPEe UCMONMb30BaTbCs Ha aBTOMODOUNAX
Mapkn SKODA.

BBepeHune

Cucrtema Hacoc-OpCYyHOK
TonnueBHaga cucrema

Cncrema cBeyen HakanuBaHus
Cncrtema ynpaBneHUs gBuratenem
®dDyHKLUNOHanNbHasa cxema
CamopmarHocTuka

MexaHu4yeckue y3nbl gBurartens

L L L B L L L L L

NpoBepka 3HaHUN

CBefeHNs o NpoBepKe U TEXHUYECKOM 006 CnyXu-
BaHUM, a TakXXe UHCTPYKLUN NO HACTpPoOnKe U
peMOHTy npuBeaeHbl B PykoBoacTBe Aanga cep-
BUCHbIX LLEHTPOB.

CopepxaHue
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42
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BBenoeHue

1,9-nuUTpoOBbLIN ABUraTesb
TDI c cuctemomn Hacoc-pOopPCyHOK

SP36.05

o CpaBHEHMIO C CUCTEMOW, B KOTOPOW UCMOSb-
3yetca THB[ pacnpenenutenbHOro tmna, cucre-
Ma C Hacoc-(opCyHKamm obecneymBaeT Cneqyio-
LLMe NpenMyLLecTsa:

MeHbLLIee KONMYeCTBO OTIOXEHNN, 0bpa3ytoLLmX-
€A B NpoLecce ropeHus

HU3KNIM YPOBEHb TOKCUYHOCTM OTpaboTaBLLnX
rasos

HU3KMI pacxof TonavBa

Dosnee BbICOKasA MOLLHOCTb

1,9-nutpoBbIn aBuratens TDI ¢ cncTtemMom Hacoc-
dopcyHok pa3paboTaH Ha base 1,9-nUTpoBOro
nsuratena TDI ¢ THB[ pacnpenenutensHoOro
TMna.

OCHOBHO€ OT/INYKE OT 3TOro ABUraTens 3ako4a-
€TCA B MpuHUMne BrpbiCKa TOMJIMBA.

B HacTosLen nporpaMmMe camoobyyeHus
PACCMOTPEHbI KOHCTPYKLMSA 1 NPUHLMM paboThl
3TOM HOBOW CUCTEMbI BMPbICKA. 34eCh Takxke
nprBeaeHa MHPOPMaLMS O HOBbIX OCODEHHOCTSX
CUCTEMbI MUTAHWS, CUCTEMbI YNPABNEHNS ABUra-
TeneM 1 0 HOBbIX MEXaHNYeCKMX y3nax ABuUraTens

STM NperMyLLEecTBa 06ecneymBaloTCs 3a CHeT:

BbICOKOro gaBfieHna BrpbiCka, OOCTUTratoLero
205 MnMa (2050 6ap)

npeun3noHHOro yrnpasneHma npoueccom Brpbl-
CKa

dazom NpeaBapuUTENbHOrO BMNPbICKa
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TexHn4yeckne

MexaHun4yeckune y35nbl gsurartens XapaKTepUCTUKM

- TypboamsenbHbIn ABUraTeNb C OXnaam-
TenemM HagayBOYHOMO BO3AyXa.

- CABOEHHbIN HacoC AN NOAAYM TONNMBa
1N CO30aHWNS PA3PEXEHUS, SNEKTPUHECKIA
noaKa4MBaloLLU TOMIUBHbIV HacoC. Tun:

- Bnok ULMAVHAPOB, OTAUTLIV N3 CEPOro YUCHO KNanaHos
4yryHa. Ha UnMnnHOp:

- LnnnHapudeckime TonkaTenu KnanaHos
C r’MAPaBANYECKOM KOMMEHCALUMEN KIanaHHbIX
3330pOB.

- B kaXxaoM LunnmHape uMeeTcs Hacoc-
dopcyHKa, co3aatoLLiee BbICOKOE AaBfieHme
BMNpbicka Ao 205 MTa (2050 6ap).

- CnuBaemMoe obpaTHO B O6ak TOMMBO
OXNaX4aeTcs BO3AYLUHbIM OX1aamTenem B Nony
aBTOMOOMNSA.

OBUratend:

aBuratenem:

Pabounit oobem:
AuameTp umnuHapa:
Xop, NopLUHS:

CreneHb cKaTns:

MOMEHT:

CncreMa CHUXeHus
TOKCUYHOCTU

Cncrema ynpasieHns

OTPabOoTaBLUMX ra30B:

CTaHgapT TOKCUYHOCTH
OTpaboTaBLUMX Fa30B:

Tonnueo:

bykBeHHOe 0603Ha4eHVe

HoMWHanbHaa MOLLHOCTb:

MaKkCrManbHbIN KPYTALLN

ATD

Bosch EDC 15P _ _
4-UMNNHOPOBLIN, PALHbIN

2

1896 cm3

79,5 MM

95,5 MM

19,0

74 kBT npn 4000 06/Mu1H

240 H?m npw

1900 - 2600 06/MWH
PeupKkynsiums oTpaboTaBLIMX
ra3oB W'kaTanmsaTtop
OKUCITUTENbHOrO TUMNa
CTaHOapT TOKCUYHOCTH

EBpo 3

Hw3enbHoe TOnInBO
c Y He meHee 49,

ourotonnmeo PME, He meHee 48



Cncrema Hacoc-(poOpCyHOK

Oobuwue ceepeHUA

YT1o Takoe Hacoc-opcyHKa?

Hacoc-dopcyHka npeactasnset cobor THB ans
O[HOrO UMANHAPA, YNPABASEMbIA 3N1EKTPOMArHuT-
HbIM KNamnaHoM, 1 pacnblnnTesibHoe conno, obbeam-
HEHHble B elHbIN DNOK.

Kak v B ciyqae THB pacnpenenvtensHoro tmna ¢
dopcyHkamMu, cucrema € Hacoc-opCyHKamMmM BbIMon-
HAET cnegyloLme PyHKLUMM:

— CO3[aeT BbICOKOE [laB/ieHKe A5 BNpbicka TOMNMnBa,
— obecne4yrBaeT BApbICK HEOOXOAMMOro KONN4YecTsa
TOMNMBA B TOYHO OMNpeaeNieHHbIA MOMEHT.

THB[ ons ogHoro umnuHgpa
(co3paeT nasneHve)

Conno opcyHKn

MpymeyaHue:

Hacoc-dopcyHKa Ha3blBaeTcs Takxe
UIS (Unit Injector System, cuctema
Hacoc-(OopCyHOK)

B KaXZoM UMAVHAPE YCTaHOBMIEHO NO OAHOW HACoC-
opcyHke. CnefoBaTtefibHO, MO BbICOKUM AaBlIEHNEM
paboTaloT NNLLIL HECKONBbKO AeTanen asuratens.

3J'IE‘KTpOMaFHI/ITHbIl7I KJlanaH

SP36_06

YcTaHOBOYHOE NoJIoXKeHne

Hacoc-dopcyHka

MpucoepnHeHne /Perynuposka

e Yo=Y

PerynmpoBoYHbIf
bont

bont kpennexus

®ukcaTop

SP36 17

SP36_18

Hacoc-popcyHKkM yCTaHOBNEHbI HENOCPeACTBEHHO B
ronoske 611oKa LUMANHAPOB B KAMepax CropaHus
LMIMHAPOB.

Mex gy Hacoc-opcyHKamu 1 rofoBkor 6oka
UMMHAPOB YCTaHABIMBAIOTCS KOJbLEBbIE YMNNOTHE-
HUS.

FonoBka 6510Ka UMIVHOPOB

Hacoc-dopcyHka KpenuTcsa B rofioske 0noka
LUMANHAPOB C MOMOLLbIO hrKcaTopa.

Mocne ycTaHOBKM HAacoC-(OPCYHKM MOMoXeHMe
MOPLLUHS HACOCA BbICTABMACTCS PErYMPOBOYHbBIM
oonTom.

Mocne ycTaHOBKM HacoC-opCyHKM cneayet
y0eamnTbCst, YTO OHa NPaBWUITbHO PACMONIOXEHa U
oTperynupoBaHa. Ecnn oHa He byfeT ycTaHOBNEHA
noA NpsiMbIM YoM K hrKcaTopy, 3aTsxkKa bonTa
KpenneHuns MoxeT oc/labHyTb. B 3Tom cnydae
MOryT ObITb MOBPEXAEHbI HACOC-(POPCYHKA NN
ronoska 6510Ka UMNMHLPOB.

Mpwv NPaBUIbHOW PEryMPOBKe MeX Iy AHOM
KaMepbl BbICOKOTO [aBfIeHNs 1 MOPLIHEM HACOCa,
HaXOAALEMCS B HUXKHEN TOYKe XOAa, [OSIXKEH
ObITb HeboMbLLIOW 3a30p (CM. Takxe cTp.8). bnaro-
[laps 3a30py NPeAoTBPALIAETCS yAaP NOPLLHS
HaCcoca O AHO KaMepbl BbICOKOTO AaBMeHWs Nnpn
Harpese MopLUHS.

MpumeyaHue:
CM. Tak)Xe MHCTPYKLUUK B PykoBopcTee
ANA CePBUCHBbIX LLEHTPOB.




Cncrema Hacoc-(poOpPCyHOK

KoHcTpyKkuusa MpuBop

. PonnkoBoe KOPOMBICNIO =
Virna chopcyHKm Hacoc-thopcyHkr NpnBOaATCS B AeUCTBUE PONU-

/ - 6 KOBbIMU KOPOMbICIIaMK OT KYJ1a4KOB pacnpene-
orioBka 6rnoka UnnvHOpoB
PonnkoBoe KOPOMbICTO / NNTENTBHOTO Bana.

\ Ha pacnpenenuTtensbHOM Bane MMeeTCs YeTbipe
LOMONHUTENbHbIX Kynayka nprBoaa opCyHoOK,

—|_ Tenno3auiMTHoe ynnoTHeHue
/ KOTOpbIe PACMONOXEHbI MEXAY Kynadkamu
nprBoMa KNanaHoB.
Kynayku BO3OENCTBYIOT Ha MOPLLIHM HaCOCOB
Hacoc-thopCyHOK Yepes POSIMKOBbIE KOPOMbICHA.

Hemndep nrnsl GopcyHKn Kynadok npreoga popcyHkm

X

Kamepa BbICOKOro AaBneHms SP36_20

Mpy>XnHa nrnbl Kyna4ok npvBofa knanaHa

y Kyna4dkoB npuBoaa HaCOC-q)OpCYHOK nmve- .. N MJIOCKaA onyckawowaacd 4acTb.
eTcq pe3KVII7I nogbem ...

%

Kynadok npusofa hopcyHKU
Bnaropnaps sToMy nopleHb Hacoca ABUXeT-

[Topa4va TOoNNMBa -
CKOPOCTbIO. STO MO3BONAET ObICTPO CO3AaTh BO MOXeT BTeKaTb B KaMepy BblCOKOTO
KosbLieBble BTArMBaIOLLMIA BbICOKOE iaBlieHne BMNpbIcka. AaBneHns Hacoc-hopCyHKM 6e3 Ny3bipbKoB
YMIOTHEHWS: NnopLLIeHb BO3A4YyXa.
PomKOBOE KOPOMBICITO POIIMKOBOE KOPOMBICIO
Ob6paTHbIN
CAIMB TOM/VBA

KnanaH Hacoc-opcyHKN —|—
Nrna
3/1eKTPOMArHUTHOro
Tenno3awmTHoe KJanaHa
ynioTHeHVe
Mpy>XMHa NOpLUHSA

[MopleHb Hacoca

L =

SP36_19

Kyna4ok npmsofa popcyHKu " Kynayok npmsona popcyHKu /,
) ®

bont co cihepmyeckM KOHLOM

(1

PerynnpoBoYyHbIn 6ont

lNopLueHb Hacoca MopLueHb Hacoca

KoHTpranka

SP36_29 SP36_30
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Cncrema Hacoc-(pOpPCyHOK

BaxkHbIM (haKTOpPOM, OT KOTOPOrO 3aBUCUT K.1. 1.
CropaHus TOMMMBa, ABMAETCS Ka4eCTBEHHOe
cMeceobpa3oBaHue.

ns 31oro TpebyeTcs, YTOObI TOMANBO BNPbICKA-
BaNoOCh B HY>XHOM KONUYECTBE, B HY>XKHbI MOMEHT
M NPU HY>KHOM [aBNeHNN.

[axe He3HavMTeNbHble OTKJIOHEHWS NPUBELYT K
yBEUYEHMIO TOKCUYHOCTM OTPabOoTaBLUNX ra3os,
K Dofiee BbICOKOMY YPOBHIO LYMa CropaHus 1 K
NOBbILIEHMIO PAacxoa TONMBa.

dazsa npenBapuTeNnibHOro BMpbIcKa

Mepen, Ha4anom OCHOBHOW ha3bl BMNPbICKa,
BMPbICKMBAETCA HeDOMbLLOE KONMYEeCTBO TOMNBA
npv Manom AaBneHun — NpeaBapUTeNbHbIN
BMPbICK — YTOObI CAENaTb NPOLLECC CropaHms
TOMJIMBA, KakK MOXHO Oonee paBHOMEPHbIM.

Mpu cropaHnm 3Toro HeBOMbLLIOIO KOMYeCTBa
TOMMMBA B KAMEPE CropaHns NOBbILLIAKTCA
[OaBneHue 1 TemnepaTypa.

OcHoBHas da3a BNpbICKa

Bo Bpems OCHOBHOW (Pa3bl BNPbICKa O4EHb BaXKHO
obecneynTb KavyecTBeHHOe CMeceobpa3oBaHue,
4TOObI CrOPeno MakCMMasnbHO BO3MOXHOe
KONIM4eCTBO TonnvBea. bnarogaps BbICOKOMY
[OaBMeHVIo BApbICKa TOMMBO PacnbINfeTcs O4eHb
Mesiko, B pe3ynbTaTe Yero obecne4BaloTcs
yCNoBMA A1 Ka4eCTBEHHOrO CMELLVIBAHUA
TOMNMBa C BO34yXOM. [ofiHOe cropaHue Tonnmea
NPUBOANT, B CBOIO 04epefb, K YMeHbLUEHMIO
TOKCWNYHOCTU OTPabOoTaBLLUNX Fra30B U K yBenm4e-
HMIO MOLLHOCTK.

Llnkn Bnpbicka TOMAMBA CUCTEMbI C HACOC-
hopcyHKaMK, € MasbIM AaBeHneM Ha chase
NpeLBapUTENbHOrO BNPbICKA, 3@ KOTOPOW crieayeT
«May3a BrpbICKa», C MOBbILLEHEM AABNEHNS HA
OCHOBHOW (ha3e BnpbICKa, C ObICTPbIM 3aBeplue-
HVEM BMpbICKa, MOMHOCTbIO COrNacyeTcs C BbICO-
KUMU TpeboBaHUAMM, NpeabaBsemMbIMU ABUra-
TENeM.

10

Ba>kHbIM MOMEHTOM B NPOLLECCe CropaHms TONIu-
Ba B AM3eNIbHOM ABUraTene aBnseTcs Hebonbluoe
3ana3fblBaHme BOCNAaMeHeHns. 3ana3ablBaHune
BOCMNaMeHeHMs — 3TO Bpems Mexay Ha4anom
BMPbICKa 1 HAYaloM YBENNYEHUSs JaBNEHNS B
Kamepe cropaHus. ECnm B 3TOT Nepros BNpbICKM-
BaeTca HonbLUOe KONMYeCTBO TOMMBA, 3TO
NPUBOAMUT K PE3KOMY MOBbILLEHWS AaBAEHNA 1 K
FPOMKOMY LLYMY, CONMPOBOXAAIOLLEMY CrOPaHME.

Takvm 0Opa3oM Co34al0TCsH NPeAnoChbINKM Ans
ObICTPOro BoCMniaMeHeHMs TOMNMBaA, BMPbICKMBae-
MOFO BO BpeMSsi OCHOBHOM ha3bl 1, B CBOIO
ovepefpb, YMeHbLLIAeTCs 3aMna3fblBaHMe BOCMNa-
MeHeHus. bnarogaps Hanuyuio dasbl NpeaBapu-
TeIbHOrO BMPbICKA U «May3bl BNPbLICKa» MEXAyY
da3om NpeaBapuUTENbHOro BMNPbICKa M OCHOBHOM
a3om BNpbICka AaBNeHWe B KaMepe CropaHus
OyneT yBenm4mMBaThCs He pe3ko, a NoCTeneHHo.
BcnencTBume 3TOro NOHMXXAETCSH YPOBEHD LLYMa
CropaHus 1N yMeHbLLIAeTCs COAepKaHne oKCUO0B
a3oTa B OTpabOTaBLIMX ra3ax.

3aBepLueHVe BrpbicKa

B KOHLLe LMKa BNPbICKA BaXKHO, Y4TOObI AaBNeHMe
BMpbICKa Pe3K0 yraso 1 4To0bl ObICTPO 3aKpblNiach
nrna POpCyHKU.

Takvm 0Opa3oM NpefoTBPaLLAETCs NonagaHmne
TOMNMMBA B KaMepy CropaHua NoL HU3KUM LaBe-
HUEM U B BUZe DONbLIMX Kaneslb. B 3ToM cnyyae
TONNMBO cropasno Hbl He MONHOCTLIO, YTO NPUBO-
LMNO Obl K yBEMYEHNIO TOKCUYHOCTU OTpaboTaB-
LUMX ra3os..

TpeboBaHus aBuraTens Hacoc-dopcyHka

JaBneHue BMNpbICKa

Bpewms

Mpouecc BNpbicKa

Kamepa BbICOKOro aaBjieHus 3anoJjiHeHa

Ponnkosoe KOpPOMBbICITIO

-

Kamepa BblCOKOro
JaBneHns

Bo BpeMs 3anonHeHUsa NopLUeHb Hacoca NOAHMMA-
eTCs Nof BO3AENCTBUEM MPYXKUMHbI, MPU 3TOM
yBeNM41MBaeTCs 00beM KaMepbl BbICOKOro AaBne-
HUA.

KnanaH Hacoc-pOoCyHKU BbIKITIOYEH. VIrna anekTpo-
MarHWUTHOIO KnarnaHa HaxoauTcs B Hepaboyem
MONOXEHUM U OTKPbIBAET KaHan OT TOMNMBHOM
MarncTpanm B KaMmepy BbICOKOro AaBeHus.

MNMop BO3OENCTBME AaBMNEHMS, CO3AaHHOMO TOMMMB-
HbIM HACOCOM B TOMINBHOW MarmcTpanu, Tonnmeo
NOoCTyMNnaeT B KaMepy BbICOKOro gaBlieHn4.

MNopLueHb Hacoca

Mpy>XMHa NOpLUHSA

Mrna 3JTEKTPOMArHMTHOIO KilaraHa

KnanaH Hacoc-MopcyHKM

TonnueHas Marncrpalb

SP36_21
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Cncrema Hacoc-(pOpPCyHOK

Mpouecc Bnpbicka

Hauano ¢a3bl npeaBapuTenbHOro BNpbicka

-

Kyna4ok npusoga
POpPCYHKM

Kamepa BbICOKOro
[LaBnexHus

12

B pe3ynbTaTe BO3AENCTBUS Kyfadka Ha pONMKOBOe
KOPOMBICSIO MOPLUEHb HACOCa CMELLAETCs BHU3 U,
Tak1M 00pa3oM, BbITaIKMBAET TOMSIMBO 13 KaMepbl
BbICOKOrO laBfieHMs B TOMIMBHYIO Marmcrpanb.
Mpolecc BNpbIcka Ha4MHaeTCs Nno curHany Gnoka
ynpasnenus asuratens. [Ins 3Toro Onok ynpaBneHuns
BKJTIOYaET KJ1anaH HacoC-MopCyHKN. Tpv 3TOM uUrna
3NeKTPOMAarHWTHOrO KfanaHa onyckaeTca Ha CeAno n
nepeKkpbIBaeT KaHan OT KaMepbl BbICOKOro AaBeHUs
K TOMAMBHOW MarncTpanu. B pesynbtaTe B Kamepe
BbICOKOrO [aBfieHMUst HA4YMHAeT NOAHMMATLCA LaBre-
Hye. Kak ToNbKo AaBfieHVe JOCTUIHeT 3HaYeHuns 18
MTa (180 6ap), npeogoneBaeTcs ycunme npyxmnHbl
nrnbl. Virna gopcyHKM NOgHUMAETCH M HAa4MHAETCS
haza npefBapmUTENbLHOrO BMNPLICKA.

MNopulleHb Hacoca

Cenno SNeKTPOMarHMTHOro KJiarnaHa

rna 3J1eKTPOMArHMTHOr O KJlarnaHa

KnanaH Hacoc-(popcyHKHM

TonnveHas MarmcTpalib

Nrna dpopcyHku

Oemndep vrnbl GopcyHKU

B dhaze npensapuTensLHOro BNpbicka XO4 UMbl
POopCyHKM geMndupyeTcs 3a CHET MMAPaBINYECKOM
noAyLwKu, 3T0 NO3BoNseT 06ecnevnTb TOHHYIO
[03UPOBKY BMPbICKMBAEMOrO TOMNVBA.

Mpouecc

Ha nepBou TpeTh NoaHOro xoda Mrna opcyHKM
oTKpbIBaeTcs 6e3 gemMndurpoBaHms. Mocne 3Toro
B KaMepy CropaHusa BNpbICKMBAETCA TOMINBO B
KonnyecTse, HeOOXOAMMOM [AJ1% NPeABaPUTENb-
HOro BMpbICKa.

Kak Tonbko gemMndupyoLwmi nopLUeHb NOrpy>KaeT-
CA B OTBEPCTME B KOPMNyce (POPCYHKU, TOMNMBO Haf,
nrnov opCcyHKM MOXET BblAABNNBATHCA B KaMepy
NPY>XMHbI UMbl TONTBKO Yepe3 HeDOoMbLLIOW 3a30p.
370, B CBOIO 0O4epefib, 00pa3syeT rmapaBanyeckyio
NOLYLLKY, KOTOpas OrpaHnYBaET Xo4 Urfibl Pop-
CYHKW Ha pa3e npeLBapUTENbHOIO BNpbICKa.

HenemndunpoBaHHbIN xon,

-

SP36_23

Kamepa npy>kKunHbl Urbl

%
Kopnyc popcyHkm
3a3op
\
Mmapasnmyeckas
L m noayLuKa
SP36_24

Hemndupyowm nopLueHb

13



Cncrema Hacoc-(pOpPCyHOK

Mpouecc Bnpbicka

3aBepLueHue dasbl
npepBapuTenbHOro Bripbicka

KaMepa BbICOKOIro
AaslieHnda

14

Mrna dopcyHkm

da3a npefBapUTEeNbHOIO BAPbICKAa HAYMHAETCH Cpasy
>Ke nocsie OTKPbIBaHWA UMbl POPCYHKM. 3a cHeT
MOBbILLEHWA OABIEHMS BTAMVBAIOLMM NOPLLIEHb
CMEeLLAeTcs BHU3 1, TakMM 0Dpa3omMm, yBenm4mBaet
06beM KaMepbl BbICOKOTO AABNEHNS.

B pe3ynbTate faBneHve KpaTKOBPEMEHHO NafaeTt n
nrna GOpPCyHKM 3aKpbIBaETCS.

Ha 3ToMm hasa npefBapuTenbHOro BrpbIiCKa 3aBep-
LLaeTcs.

B pesynbTaTe OBMXEHUA BTATUBAIOLLETO NOPLIHSA
BHW3 NPY>XXMHA UMbl CKUMAETCA C elile GonbLUnM
ycunumem. No3atomy, 4Tobbl eLLe pa3 oTKpPbITh Uy
(OopCyHKIM Ha OCHOBHOW (hase BMpbicka, TpebyeTcs
ellle Bonee BbICOKOe AaBneHVe, Yem Ha ase npef-
BapWUTEIbHOrO BMpPbICKa.

MopuleHb Hacoca

r\_'_r\
) KnanaH Hacoc-hopcyHkmM

BTarvBaloLmMn NOpLLEHb

Mpy>XnHa nribl

Hayano ocHoBHOM ¢a3bl BNpbicKa

-

Kamepa BbICOKOro
[aBnenHus

E
o

[MouTn cpasy nocsne 3aKpbiBAHUA UMbl HOPCYHKU
[aBJieHVe B KaMepe BbICOKOro AaBNeHNsi CHOBA
MOBbILLIAETCS. B 3TOT MOMEHT KflanaH Hacoc-
(DOPCYHKM ellle 3aKPbIT M MOpLUEHb HACOCA [IBUXET-
ca BHUM3. INpn gaBneHum okono 30 Mrla (300 6ap)
C1Na OaBNeHNs TONMMBA HAaYMHAET NpPeBbIWaTh
yCcunme Npy>XXuHbl UMbl irna opcyHkY eLlle pas
NOAHNMAETCS 1 BMNPbICKMBAETCS TOMIMBO B KONNYe-
CTBE, HEOOXOAMMOM [Nt OCHOBHOW ha3bl BAPbICKA.
Ha 3Ton da3e faBneHne NOBbILIAETCA OO 3HAYEHMUS
205 MrMa (2050 6ap), Tak Kak B eAMHNLY BPeMeHM
B KaMepy BbICOKOr0 iaBNeHus noctynaet 6onblie
TOMMMBA, YeM MOXXeT ObITb pachbiNeHo Yepes
oTBepcCTUs conna. [JasneHne 4ocTmraeTt Hambonb-
LLero 3HayYeHus, ecnn asuratens paboTaeT Ha
pexrMe MakCMMasbHOW MOLLIHOCTU, APYTMMU
cnoBaMu, Nnpu 6onblumx obopoTax OABuratens B
co4eTaHnK ¢ bonbLNM 06BEMOM BMPLICKMBAEMOrO
TOMNMBaA.

MopeHb Hacoca

KnanaH Hacoc-(popcyHKHU

MNpy>XnHa nribl

rna dpopcyHku

SP36_26
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Cncrema Hacoc-(pOpPCyHOK

Mpouecc Bnpbicka

3aBepLueHne oCHOBHOM a3bl BNpbIicKa

-

Mpy>X1Ha 31eKTPOMarH1MTHOro
KfanaHa

OcHoBHas a3a BNpbICKa 3aKaH4BaETCS B TOT
MOMEHT, Korga 0ok ynpasneHns apuratens
BbIKJTIOHAET KilanaH HacoC-(OPCYyHKU.

Mpy 35TOM 1rna 3N1eKTPOMArHNUTHOMO KnanaHa
OTKPbIBAETCA MO OEUCTBMEM NPY>XKUHbI. TONAMBO,
BbITECHEHHOE MOPLUHEM HAaCcOCa, BO3BPALLAETCA B
TOMMIMBHYIO MarncTpans. JasneHve nagaet. Mirna
OPCYHKM 3aKPbIBAETCS U BTATMBAIOLLMIA
NopLUEeHb, Mo, BO3OENCTBNEM NPY>XUHbI UTbI,
BO3BPALLAeTCH B UCXOLHOE NONOXEHME.,
OcHoBHa#da ha3a BMpbICKa 3aBepLUeHa.

MNoplleHb Hacoca

Wrna SNEKTPOMArHMTHOr O KJiarnaHa

16

KnanaH Hacoc-hopcyHKU

Brarmeatowmim nopLieHsb

TonnreHasa Marmctparnb

Wrna dopcyHKm

SP36_16

OOGpaTHbIN CNUB TON/IMBA B HAacOC-(OpCyHKe

KaHan obpaTHOro cnmea TOMNNMBa B HACOC-(hopCyHKe
obecrneynBaeT BbIMOSIHEHME ClefyoWwmnx MyHKLNNA:

- OxnaxaeHre HacoC-POPCYHKM. ITO AOCTUTAETCS
33 CHET MPOXOXAEHNA TOMSIMBA U3 TOMINBHOM
MarucTpasnm no KaHanam Hacoc-opCcyHKM B
KaHan obpaTHOro cnvBa ToNAMBaA.

- OTBOA TOMMMBA, BblTEKAIOLLLEro nog AasneHnem
NOpPLUHSA Hacoca.

- YpaneHvie ny3bIpbKOB Napa 13 NoCTynatoLLero
TOMMMBA 3a CHET CY>XXEHWU B KaHane obpaTHOro
Cn1Ba TONMBA.

MopweHb Hacoca

BbiTekatolee Tonnmeo

Cy>xeHuns kaHana

ObpaTHbIM CNMB TOMNMBa

TonnumeHas Marncrpanb

SP36_07
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TonnnBHaga cucTtemMma

TonnuBHaa cucrema

Mopmady TonnmBa obecnevmBaloT ABa Hacoca:
- SNEKTPUYECKNIM TONNMBHbBIN Hacoc*
- MeXaHN4yeCKMM TOMMMBHbIN HaCcoC.

SNeKTPUHECKMA NOAKAYMBAIOLLMIA TOMNNBHbIN
Hacoc obecneynBaeT NpeaBapuTeNibHOe OaBneHue
Tonnmea B cucteMe. OH yCTaHOBMEH B TOMANBHOM
bake. Hacoc nopgaet Tonnveo noj aasneHvem 0,05
MMMa (0,5 6ap) B MeXaHNYeCKNM TOMIUBHbIN
Hacoc.

MocnegHUM NPUKPeNneH K ABUraTento Henocpes-
CTBEHHO Y BaKyyMHOIO Hacoca Ha ronoBke 0noka
UMNMHOPOB.

MpW BKITIOYEHUM 3aXKMIraHWs MEKTPUHECKMI HAacoC
paboTaeT B Te4YeHMe 2 cekyH, NoCne Yero BbIKo-
HaeTCA Ha BpeMA, NOKa ABUraTeslb NMPOBOPa4MBaeT-
Csl CTapTEPOM.

3aTeM 3N1eKTPUYECKMI HacoC paboTaeT NOCTOAHHO
N BMecCTe C MeXaHn4yeCckKMmM TonimBHbIM HaCOCOM
obecneymBaet nofady TorjiMBa B ABUIraTelb.
KnanaH OrpaHM4eHna daBneHna B 3J1IEKTPNHECKOM
TOMMBHOM Hacoce obecrne4ymBaeT Ha BXOLe B
MeXaHN4YeCcKMn Hacoc naBlieHne TorBa OKOJ10 0
MnMa (0 6ap).

Mocne 2TOro, noag BO3£|,€I7ICTBI/I€M MeXaHn4eCcKoro
TOMNMBHOIO HaCoCa, TOMJIMBO NOCTYyMNaeT 4epe3
TOMIMBHbIE KaHalbl B ronoBke Brnoka umnmHOpos
HeNoCcpeaCTBEHHO B HACOC-(hOPCYHKM.

M3nuLLHee TONNMBO, He NCNONb30BaHHOE A1
BMPbICKA, HANPABAETCH MeXaHUYeCKnM
TONNBHBIM HACOCOM Yepe3 KaHan obpaTHoOro
CnvBa TONMMBA B rofloBke HG110Ka LMNMHLPOB
0bpaTHO B TONNMBHBIN Hak.

Bbannac (nepenyckHas TpyoKa)

B Marncrpanb obpaTHOro cnvmea TONIMBa
BCTPOEHb! AaTYMK TemMnepaTypbl U OXJaamTenb
TONNMBA.

Ecnu B TONnnmMBHOWM cucTeme NPUCYTCTBYET BO34YX, Hanpunmep, ecnm
aBuratesb Obin 3anyuieH C NycTbiM TOMMBHbBIM 6aKOM, KnanaH
OrpaHn4eHna gaBieHMA OCTaeTCA 3aKPbITbIM. BOB):LyX yOoandaeTcd n3

CNCTeMbl CO dJ1MBaeMbIM O6paTHO TOMIMBOM.

Cy>XeHue B KaHane,

KnanaH npegBapuTenbHOro NoJorpeBa++,
npefHasHaveH ans ynpasneHns npeasapu-
TemNbHbIM NMOAOrPEBOM TOMMNBA.

JaTuuK TeMnepaTypbl TOMIUBA,
onpepenseT TeMnepaTtypy Tornavea B
KaHane obpaTHOro civBa Tonamea 1

KnanaH perynnposku gasneHus
orpaHnYMBaeT AaBieHvie B kKaHane obpaTHoOro
cnmnBa 3HadveHvem 0,1 MMMa (1 6ap). ITim
obecneymBaeTcs paBHOMEPHOE pacnpeaerne-
HWE YCUITNIA Ha UTTIe 311IeKTPOMArHUTHOTO

coeaMHSIOLLEM TOMJIMBHYIO MarucTpass C
KaHanomM obpaTHOro cnvea TonnvBa

My3blpbKK Napa, NPUCYTCTBYIOLLME B MOCTYNalo-
LLieM TONNMBE, 3a4ePXMBAIOTCS Cy>KeHVEM
KaHana, BegyLlem B MarncTpanb obpaTHoro

OxnapguTtenb TonauBa,

nepenaet CUrHan B onok yrnpasneHna
apurartend.

3a cHeT Ha6era+0|_uero MOTOKa BO34YyXa

OoxnaxXgaeT dimBaemMoe O6paTHO Tonnn-

BO, obecrneynBas, TakumM 0bpa3om, CJIB |
B OaK He CNMLLIKOM ropsivero TomnnBea.

SneKTpUYeCcKN TOMNMBHbIN HAcoc
C KJ1anaHoM OrpaHV4eHns AaBneHus

obecneyBaet nopga4vy TorjiMBa B
MeXaHUYeCKn TONNMUBHbIN HACOC.

KJlanaHa.

CNBa TOMNIMBa.

KaHan o6paTHoro cnvBa Tonnmea

KaHnan nopgaun Tonnuea

| e |

TonnueHbIN 6ak

2) VW —»

*  HekoTtopble MOZENy BbIMyCcKanuncs co
CTPYMHBIM NepeKaynBaloLLMM HaCOCOM

** [lpwn onpefeneHHoOW TemnepaType YacTuLbl 1 BOAY.
TonMMBa KnanaH npeasapuTensHOro

noforpesa HanpasfeT NoforpeToe

TOM/MBO N3 KaHana obpaTHoro cvBea

TOMMBA Yepe3 TONNMBHbIV PUILTP

CHOBA B TOMJIMBHYIO Marncrpalb.
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TonnueHbIN GUNBTP,

(SOP) 6e3 anekTpudeckoro TonameHoro  3ALLUMLLAET CNCTEMY BMPbICKa
Hacoca. TOMMMBa OT 3arpdaA3HeHna 1 o1

M3HOCA, 3af1epXX1Bas TBepable

OGpaTHbIN KnanaH,

npefoTBpaLLaeT nepeTekaHne TONMBa
W3 TOMMMBHOIO Hacoca 0bpaTHO B
TOMNVBHbIN OaK Npy HepaboTatoLLeM
LBUratene [JaBneHne OTKpbIBaHUS =
0,02 MNa (0,2 6ap)].

MexaHnyeckun

TOMMUBHbIN HaCcOC lonoska 6noka

LUNINHEPOB

KnanaH perynnpoBku faBneHus,
perynupyeT aasfieHve Tonimea B TOMnimneo-
nofatoLLen mMarucrpanu. KnanaH oTkpbiBaeT-
Csl, eCnu JaBfeHme TOnvBa NoLHUMAETCS
Bbiwe 0,75 MMMa (7,5 6ap). Tonnmeo cHoBa
NOCTynaeT Ha BXO[ TOMIMBHOIO Hacoca.

SP 36 04

CeTyaTtbin GUNbTP,

3aep>XMBAET My3bIpbKY Mapa, NPUCyTCTBY-
foLLIMe B MOCTynatouleM Tonnmee. MNocne
3TOr0 OHW HaMNPaBMAKOTCS Yepes Cy>KeHue
KaHana B Marucrpasb o0paTHoOro civBea
TOMNMBA.
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TonnnBHaga cucTtemMa

MexaHu4YeckKnm ToNNNBHbIN HAacoc
TonavBHBIM  BakyyMHbIV HacocC
Hacoc pacnonoeH HenocpeacTBEHHO 3a HacoC
BakKyyMHbIM HACOCOM Ha OOKOBOW NMoBepX-
HOCTW FOfI0BKM Bioka UMnuHapoB. MNpunsof, —\
000OMX HACOCOB OCYLLECTBAAETCS COBMECTHO I
OT pacnpenennTensbHOro Bana. ‘ ‘
Y3en Takxe Ha3blBaeTCa CABOEHHbIM Haco- ﬁL
COM.

Tornnwveo, NoJaBaemMoe 13 Daka JneKTpunye-

CKMM HACOCOM, HaKa4MBaeTCH MexaHmye-
CKVIM HaCOCOM Yepe3 TOMMBOMOAAIOLLNN 7
KaHan (B ronoske 6noka UMNMHAPOB) B \ /
HaCoC-POPCYHKMN. o
SP36_08

B MeXaHW14eckoM TOMMBHOM Hacoce

nMeeTcs pe3bboBoe oTBEPCTME C NPOBKOM KaHan nofaum tonsvea

LN NPUCOeAMHeHNs MaHoMeTpa. MaHoMe- (& ronoeke 6noKa UMAMHAPOB)
TPOM MOXHO MPOBEPUTHL AaBNeHKe noaaqn
TOMAMBA B MarucTpasn.

KaHan obpaTHoro cnvsa Tonnmea
(B ronoske Gr1oka UMNMHOPOB)

MpukrMaemble nonactu
KnanaH perynnpoBku

[aBEHNSA B TOMNBHOM
Marmncrpanmn

MexaHM4eCKUI TOMAMBHBIN HAaCOC MMeeT
NpUXnMaeMble nonact. B Hacoce Takon  TonnveonopatoLlas
KOHCTPYKLMM NONaCTU NPUXMMAIOTCA K Marucrpasb

poTOPY Mpy>XMHaMu. [permMyLLLecTBO (13 TonnmsHoro baka)
3TOW KOHCTPYKLMW B TOM, YTO NOAA4a
TOMNJIMBA OCYLLECTBAETCA YXe Npu
HU3KMX 0bopoTax.

(OObIYHbIe NIONACTHbIE HACOChI He KavaloT
TOMMBO, NOKa YaCTOTa BPALLEHNS He
OyLeT LOCTaTOYHO BbICOKOW, YTOOb
SIONACTV NPUXMMANMCh K CTaTOPy 3a cHeT
LIEHTPOOEXHOWN CUNbI.)

KaHan obpatHoro
CNvBa TOMMBa B
ronoske Onoka
LUMIIMHAPOB

SP36_09

MoTOK TOMMMBA B HACOCE OPraHM30BaH
TakM 06pa3oMm, 4TO poTop BCeraa
OCTaeTCs MOKPbITbIM TOMINBOM, AaXe
npw NycTom TonnMBHOM Oake. 3a cyeT
3Toro obecneyBaeTCs BCaCblBaHMe
TOMNMBA.

PoTop

Cy>xeHue KaHana
TonnvBonoAaloLwas MarncrTpans

(B ronoBky 6noka UMNMHAPOB)

KaHan obpaTHoro KnanaH perynnpoBku JaBneHus
cfvBa TonmBa B KaHane obpaTHOro civBa TonnMBea
(B TONNMBHbLIN Dak)

20

MprHLUMN paboTbl
TonnMBHBIM HACcOC pPaboTaeT creayoLLMM 0Dpa3oM:

- BCaCbIBaHWe TOMMMBA OCYLLECTBAAETCS 3a CHeT
yBenuyeHuns obbema

- HarHeTaHve TONNMBa OCYLLECTBASETCS 3a CHET
yMeHbLLEeHMs oObema

BcacbiBaHMe 1 HarHeTaHMe TOMMBA OCYLLECTBNSAET-
CS1 B KaXKA0M M3 ABYX Kamep.

BrnyckHble Kamepbl 1 BbIMyCKHble KaMepbl pasgene-
Hbl MPVXKMMAEMbIMK NONACTAMM.

Kamepa 4

OnucaHue paboTbl kamep 1 1 4

TonnmBo BcacbiBaeTcs kamepown 1 (BcacbiBalollast
KaMepa) 1 HarHeTaeTcs nof AaBneHveM kamepou 4
(BbINyckHas kamepa). Mpw BpaLleHUn potopa
06beM Kamepsbl 1 yBeNNYMBaETCS, a 0ObeM Kamepbl
4 yMeHblUaeTcs.

SP36_10

Kamepa 1

Potop
Kamepa 3
OnucaHue paboTbl kKamep 2 1 3
B 3TOM cniydae paboTaloT ABe OpyrMx Kamepb.

TonnMBO HarHeTaeTCs KaMepou 2 1 BCACbIBAETCA
Kamepou 3.

SP36 11

Kamepa 2

.@ 21



TonnnBHaga cucTtemMa

TonnueBHas Marucrparlsb

TonnnBHas MarucTpanb PacnonoXxeHa BMecTe
C KaHanamu B rofnoske b61oka LMAMHOPOB.

OHa npefHa3Ha4yeHa Ans paBHOMEPHOrO
pacnpefeneHvs TONAMBa Mexay Hacoc-
opcyHKkamu 1 ona obecneyeHVs ogMHaKoBOW
TemnepaTypbl TONVBA, NOCTYNAIOLWEro B HACOC

-POPCYHKMU.

UnnnHgp 1 LUnnnHgp 2

Umnmnngp 3

Marucrpanb

SP36_15

Unnungp 4

FonoBka 6510Ka UMIVHOPOB

ﬁl@%@% o ] IR —

T

Konbueasi nonocTb

I‘Ionepequle oTBepCTMA

NpyHUMN paboTbl

TONNMBHbBIM HACOC NOLAAET TOMIMBO B TOMIMBHYIO
MarmcTparsb B rofloBke 6/10Ka LMNIUHAPOB.
TonnMBO Te4eT BHYTPW TOMAMBHOW MarncTpanu B
HanpaBneHuu umnmHapa 1.

TonnmBO MOXET BbITEKaTb Hepe3 OTBEPCTUS B
KOJbLIEBYIO MONOCTb MEXAY MarncTpanbio 1
CTEHKOW ronoBku 6rnoka UMNNMHOPOB. 30echb
TOMNNMBO CMELUMBAETCS C FOPSHNM TOMMMBOM,
NOCTYNaloLLMM B KaHarbl 13 HacOC-(POPCYHOK.

B pe3ynbTaTe obecnevrBaeTCs paBEHCTBO Temne-
paTypbl TOMMBA, NOCTYNAIOLLErO BO BCE LININH-
Opbl.

Bo BCe Hacoc-opCyHKM NOoCTynaeT 0aMHaKoBoe
KONM4YeCTBO TOMSIMBA. DTUM LOCTUraeTCA niiaBs-
HOCTb paboTbl ABUraTEns.
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Tonnveo
B HaCOC-(POPCYHKY

SP36_12

TonnmBHas Marncrpalb

Tonnmeo 13 HaCOC-MOPCYHKM

CmellvBaHMe
TOMMMBA

SP36_13

OtBepctus

B KOSbLLEBOM NOIOCTU

Ecnn Obl B KOHCTPYKLMM He ObIIO 3TOW TONIMBHON
MarucTpanm, TemnepaTypa TonamBa, NOCTynatoLLe-
ro B Hacoc-chopCyHKM, Obina Hbl HEOAMHAKOBOW.
[opsidee TOMNMMBO, NOCTyNatoLLee B TOMNNVBOMNOAA-
toLLMe KaHarbl U3 HAacOC-(OPCYHOK, BbITECHANOCh
Obl NOCTYNaIOLLIMM XONIOAHbIM TOMSIMBOM B Hanpag-
NeHUK oT umnuHgpa 4 K umnuHgpy 1.

LnnnHop 1 Unnunap 2

Temnepatypa TOMMBA NoJAHMManack Obl oT
uMnuHgpa 4 K umnuHapy 1 m B HacoC-opCyHKN
NocTynano Obl pa3Hoe KONMYeCTBO TOM/INBA.
MocnencTus ObINK Obl CNeaytoLLme:

- HepaBHOMepHas paboTa ABuraTens

- Neperpes nepegHuX LMNMHAPOB

Unnnnagp 3 Umnungp 4

Fonoska 6roka UMIMHOPOB

=

KaHan noga4m Tonnvea

I'IpOBepKa AaBljieHnUsa Tonianmea

B cABOEHHOM Hacoce MMeeTcs crelmanbHoe pesb-
OoBOe OTBEpCTVE, )19 NPOBEPKM IaBNIEHMS TOMMNBA
, 3aKpbIToe NPobKoW. BbiBEpHYB MPOOKY MOXHO
NPUCOEANHUTL YCTPOMCTBO A5 NPOBEPKM AaBNEHUs
VAS 5187.

Ycnosua NpoBepKu:

- TemMnepatypa oxnaxaatoLen XXUAKOCTU He
MeHee 85°C

- Bbicokme 0bopoThl xonoctoro xoga 1500 06

/MWH

[laBneHve Tonnmea LOMXHO DbITb HE MeHee HOMU-
HanbHOro 3Ha4eHus 0,35 Mrla (3,5 6ap).

O06opoTbl ONPeaensaTcs C NOMOLLbIO TecTepa
OJHOBPEMEHHO C MPOBEPKOM AABNEHNS.

el

SP36_14

ObpaTHbIN NOTOK
ropsi4ero Tonsnvea

(10

VAS 5187\

SP36 67
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XonogHoe nocrynatotee Tonnmeo



TonnnBHaga cuctemMa

OxnaxgeHue Tornsiuea

MNopaya ToNnMBa B ABMraTesb

OxnapuTenb Tonnvea
C TennopaccemBaloLMmm
pebpamm

OBpaTHbIN NMOTOK TOMIMBA
B TOMIMBHbIV Bak (XonogHbIn)

)
\ﬁ:/

)

B pe3ynbTaTe BbICOKOro AaBneHns B HacoC-POPCyH-
Kax, TOMJIMBO HarpeBaeTCs HaCTONbLKO, YTO nepes,
C/IBOM B TOMNIMBHBIV Dak ero crnefyeT oxnagunTb.

Mo3ToMy B MarucTpans obpaTHoOro civMea Tonnmea
BCTPOEH OXNagmnTenb TOnInBa.

Tonnmeo, BblTeKaOLLLEE 13 HACOC-(POPCYHOK Yepes
TOMNMBHBIV HACOC, MPOXOAUT Yepes OxNafauTenb
TOMNKMBA, B KOTOPOM MMEIOTCA TeMIopaccenBalo-
LWue pebpa 1 KOTOPbIN NOrNOoLLaeT Teno W3 TOMn-
Ba.

OTBOA Tensa oT ropa4ero TONMBa OCyLLEeCTBIAETCA
NOTOKOM HaberatoLLero Bo3ayxa.

24

OO6paTHbIM NOTOK TOMNIMBA
13 aBuratens (ropsynin)

SP36 27

OxnaxpeHHoe TONNMBO Tenepb He OKa3blBaeT
OTpULATENBHOrO BO3AENCTBINA Ha TOMMMBHbBIN Dak,
Ha 2NeKTPUYECKNN TOMIMBHBIV HACOC M Ha AaTYMK
YPOBH$ TONMBA.

OxnaauTens TONNMBA YCTaHOBEH CreBa nof,
JHVLIEM aBTOMOOUNS B MarncTpan obpaTtHoro
C/MBa TonnmBa B Dak.

Mpy HeOBXOANMOCTY TOMNBHBIE TPYOKM MOXHO
Nerko 0TCOeIHWUTL OT TOMIMBHOIO Haka (
ObICTpOCHEMHbIE MydThI).

Cucrema cBeyeu HakanmBaHus

Cucrema cBeyen HakanuBaHUA

Mpun HM3KOW TeMMepaType 3anycK ABMraTens
obneryaeTcsa 3a c4eT CUCTEMbI CBeYer HaKalMBaHMS.
CucTeMa BKto4aeTcst ONokoM ynpaBneHns asurate-
N1, eCnn TemMnepaTypa oxXNaxaaloLen XnaKocTu
Hxe +9°C.

B 3ToM cnydae 6ok ynpaBneHns ABuratens BKo-
4aeT pene ceeven HakanmeaHusa. OHO, B CBOIO
oyepefib, NOAAET B CBEYM HAKANIMBAHNS Pabo4mM
TOK.

Kpatkni 0630p cuctembl cBeyen HakanmBaHus

[atink obopoToB
nsuratena G28

[at4uk TemnepaTypbl
oxnaxkgatoLen xmakoctn G62

Hpep,nyCKOBoﬁ Harpes cBe4aMUu HaKalimBaHUSA

Ecnmn TemnepaTypa oxnaxgatoLen XXnakocTu
Huxke +9°C, Npu BKIIOYEHNU 3aXKUraHNe BKItOYa-
OTCS1 CBEYM HaKaNMBaHUS.

Bkrlo4aeTcs KOHTPOIbHAA NaMna CBeYel Hakanu-
BaHWSA.

Mocne oKoHYaHWs NpeAnyckoBOro Harpesa
CBEYaMW HaKannBaHUsA KOHTPObHas namna
BbIK/IIO4AETCS 1 ABUIraTeSlb MOXHO 3amyckaTb.

B KpaTkom 0b30pe cMcTeMbI MOKa3aHo, CUrHanbI
KaKunx 0aTYMNKOB MCMONb3YyOTCA AN ynpaBneHus
CUCTEMOW CBeYel HaKanmBaHUsa 1 Kakme UCMOMHU-
TeflbHble YCTPOWCTBA BKITIOHAKOTCS.

KoHTponbHas namMna cBeYen HakanmBaHWs BKIOYa-
€TCs N0 KoMaHAe, nepenaBaemont no wmHe CAN
©OnokoM ynpaBneHus asuratens B 6rok ynpasneHms
KOMOWHaLmm npnbopos.

bnok ynpasnenusa asuratens J248

CBeyun HakanveaHma Q6

[ Q _J Pene cBeyen HakanmBaHung J52

- > - m KoHTponbHas naMna
7 cBeYen HakanuBaHms K29

SP36_35

Pa6oTa cBeyen HakanuBaHUs Nocne 3anycka ABuraTens

CBe4n HakanyBaHUs BKIOYAOTCA Nnpn KaXXgom
3anycke asurartena HesaBnMCcMMo OT TOro, ObInu nn
OHUW BKJTIOHEHbI Nepen 3anyCckoMm.

CBeYyu HakanmBaHMs BKITIIOHAOTCA A7 YMEHbLUEHNS
LyMa CropaHus TONAvBa, AAs ynyylweHns xapakTe-
PUCTUK ABUraTeNs Ha XONOCTOM XO4Y U YMeHbLUIEHNS
COAep>aHna yrneBoAOPOAOB B 0TPabOTaBLLMX ra3ax.

OnntensHOCTb ha3bl NOCENYCKOBOrO BKIIIOYEH WS
cBeYen HakanmBaHWs cocTaBnseT He Gonee YeTbipex
MWHYT WX OHa NpeKpaLlaeTcs, Korga obopoThl
ABuWratens gocturatot 2500 06,/MUH.
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Cucrtema yrnpaBJ/ieHUA gBUratenem

MaccoBbIn pacxogomep Bo3ayxa G70

JaTt4umk BbicoTbl FO6

Nat4mk obopoTtos Apuratens G28

[aT4rK NoNoXeHns pacnpegennTesnibHoro Bana

[aTynk nonoxeHusa neganu akcenepatopa G79
BbiknodaTens pexxmnma KukgayH F8
HaTt4nk obopoToB xonocrtoro xona F60

CAN cmnoBoro arperata

Mpooa K

[aTtynk TeMnepaTypbl OxnaxaaoLwen xmnakoctn G62 ’

HaT4nK faBneHns BO BMyCKHOM Kosnektope G711
[aTt4nk TeMrepaTypbl BO BMYCKHOM KOJieKTope

G72

Jatuamk neganu cuennenmns F36
Bnok ynpaeneHus

OopToBom ceTn
J519

@>

BbikntovaTtensb cton-curHana F
Hatumk neganv topmosa F47

Hatuuk TemnepaTypbl Tonnmea G81

LononHuTenbHble CUrHanbl:

CWrHan ckopocTy aBTomMobuns

BbikniodaTenb Kpym3-koHTpons (BKJ1/BbIKIT)
Knemma reHepatopa DFM
Otonutens PTC BktoYeH

26

Pene TonnmueHoro Hacoca J17

TonnuBHbIN Hacoc G6*

Pene cBeuyen HakanmsaHma J52
CBe4n HakanmBaHusa Q6

Bnok ynpaBneHus cnctemom
HenocpeACTBEHHOIO BMNPbICKa
TONNMBa OMN3eNbHOro
nBuratensa J248

® W\
el

Hacoc-dopcyHKkM, UMNUHOPLI
1-4N240...N243

KnanaH peumpkynaumm
oTpaboTaBLIMx razoB N 18

DNeKTPOMarHUTHbIN KnanaH
perynuposaHus fasneHns Hagaysa N75

KoHTponbHas namna
cBeYer HakanveaHua K29

KnanaH BO34yLLIHOW 3aCNOHKMN
BMYCKHOro konnektopa N239

Pene cnaboro nofgorpesa J359

Pene cunsHoro

nogorpesa J360

OtonuTenb Ha aneMeHTax

C MONOXUTENbHbIM

TemnepaTypHbiM KosduumeHTom PTC

JononHuTenbHble CUrHambI:
Bkno4eHme BeHTUNATOPA
paauaTopa npu BbIKMOYEHHOM
JBurartene

SP36 34

*[IpnmevaHne:

HekoTopble Moaenu Bbinyckanucb co
CTPYWHBbIM NnepeKa4ynBaloLwMM HacoCoOM
(SOP) 6e3 aneKTpUYeCcKoro TOMNJIMBHOIO
Hacoca.

.@ 27



Cncrema yrnpaBslieHnsa geurartesiem

JaTuuk nono)keHus pacnpeagennTtenbHoro sana G40

POTOp OaT4MKa noJyioXXeHna
pacnpenennTenbHOro Basa

[aT4nK nonoxxeHms pacnpenennTesibHOro Basa

Ncnonb3oBaHue curHana

Pa6oTa npu nponagaHum curHana

AnekTpuyeckasa cxema

28

[aTynK nonoxeHua pacnpenennTesisHoro Bana
a4k nonoxeHua pacnpenennTesibHoro Bana
paboTaeT no NpuHLMNY gativka Xonna. Jatimk
YCTaHOBJIEH Ha KOXYyXxe 3y04aToro peMHs Nnof, 3Be3404-
KOW pacnpenenntenbHoro Bana.

OH reHepupyeT CUrHan Npy NoMoLm 3yObeB poTopa Ha
pacnpenenuTensHoM Basie (7 3yObeB, pacrnoNoXeHHbIX
C Pa3NUYHbIMU VHTEPBANaMM).

CurHan gaTtymKka nonoxeHus pacrnpenenmTesibHoro
BaJla UCnonb3yeTcst 610KOM yrnpaBneHns gBuratens
npwv 3anycke aBuratens ana onpeneneHns LMIMHAPOB,
B KOTOpble crefyeT nodasaTtb TOMANBO.

Ecnu curHan He noctynaet, 010K ynpaBneHns NCnosnb3yeT
CUrHan ¢ Jgatyvka obopoTos apuratens G28.

| | |
109 101

@ 1248

-
o0

SP 36 52

OnpepeneHne LWINHAPOB, B KOTOpbie
cnepyet nopasaTh TOMMBO NMpY 3anycke ABuraTens

Mpw 3anycke asuratens 6Nok ynpasneHus ABura-
Tens LOSIXKEH ONPeaenTh, B KaKOM 13 LMIMHAPOB
TaKT CKaTus, 4TOObI BKITIOHYNTL KNlanaH CooTBeT-
CTBYIOLLIEV HACOC-(DOPCYHKM. DTO pacno3HaeTcs
ONOKOM MO CUrHanNy AaTyMKa NoNoXeHus pacnpe-
LLenuTeNnbHOro Bana, KoTopblin BOCMPUHMMAET
nepemelLeHns 3yobeB poTopa pacnpeaenmTenbs-
HOro Bana v, TakuMm obpa3oMm, NO3BONSET Onpeae-
NTb NOSIOXeHWe pacnpeaenmTensHOro Bana.

PoTop paTtumka nosoXxeHus pacnpegenntenbHOro Bana

Tak KaK 3a pabo4ni LmKn pacnpeaennTenbHbI Ban
noBopaynBaeTca Ha 360°, Ha poTope AaTyMKa MMEIOT-
Cs1 3yObsl, COOTBETCTBYIOLLME pabodemy xoay B
KaXXOoM LMAVHAPE, PACNONOXeHHble C MHTEPBANOM B
90°.

YT100bI 3yObsi OHO3HAYHO COOTBETCTBOBANM KAaXKA0MY
13 UMNMHOPOB, HAa POTOPE UMEIOTCA AONOHUTENbHbIE
3y0Obsa Ana unnuHApPoB 1, 2 1 3, pacnofioXeHHble C
Pa3HbIMW MHTEPBANAMMU.

Cncrtema paboTaeT cieyowmm obpasom:

Kaxabi pa3, npy NpoxoxaeHun 3yba Bonmn3m
AaTHMKa NOSTOXKEHMS pacnpeaenuTeNibHoOro Bana,
reHepupyeTCst CUrHan HanpsxeHus Xonna,
KOTOpbIV NepeaaeTcs B On0K ynpasneHns asura-
Tens. 13-3a pa3Horo nHTepBana Mexzay 3yobamm
NMMYNbCbl HANPSXKeHWs Xonna nocTynatoT C
pa3HbIMU BPEMEHHbIMU MHTEPBANaMMU.

MocnepoBaTenbHOCTb CUFHAMIOB gaTymka Xosnna

90 90 90

90

BrioK ynpasneHus asuratens aHanusmpyet
CUrHasbl, MO HAM OMO3HAET LUMIVHAP W BKITIOYaeT
KnanaH COOTBETCTBYIOLLEN HAaCOC (POPCYHKM.

SP 36 54

LUnnnnop 1“ “ Umnnnaop 3 “ Unnnnop 4 “ Umnunagp 2

“ Unnnegp 1

SP36_55
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Cuncrema yrnpaBsJieHnNda geurartesiemMm

LdaTtumk o6opoToB aBuratensa G28

SP 36 46

SP 36 46

Pa6oTa npu nponagaHuu curHana

PaboTta npu nponagaHun curHana

JnekTpuyeckas cxema

30

[ns 3mepeHns 0bopoTOB ABUraTENS UCMONb3YETCS
WNHAYKTUBHBIA AaT4MK. OH yCTaHOBIEH Ha Onoke
LUMITMHOPOB CO CTOPOHbI MaxOBMKa.

PoTop paTtuvka o6opoToB gBUraTens

[atymk 00OpPOTOB ABUraTENs reHEPUPYET CUrHarbI Npu
MOMOLLY pOTOPa, YCTAHOBMNEHHOMO Ha KOIEHYaTOM
Bane. [1o oKpy>XHOCTU poTopa UMeeTcs 56 3yObes ¢
JIBYMSsi 3230paMu LUVMPWHOW B 2 NPOMyLLEeHHbIX 3y0a.
3a3opsbl cMeLleHbl Ha 180° opyr OTHOCUTENBHO Apyra U
NCMONB3YIOTCA B KA4eCTBE CUHXPOHU3MPYIOLLMX METOK
ANs onpefeneHms NofoXeHns KONeH4aToro Bana.

CurHan, nocTynatLwnn C gaT4mka o0opoTOB ABurarte-
nsi, NO3BONSeT OnpenenmTb 060pOoThl ABUraTeNs 1
TOYHOE MOJIOXEHME KONEHYaToro Bana. 3T1a MHGopma-
LM MCNONb3YeTcs ANS BbIYUCTIEHUS MOMEHTA BIpbI-
CKa 1 KONM4eCTBa BMNPbICKMBAEMOro TOM1Ba.

CuvrHan gatymka O60pOTOB OBWratena no3Bosiger
onpenenntb O60pOTbI OBuratena n To4Hoe noJio-
>XEHKe KONeHYaToro Bana. J1a I/IHd)OpMaLI,I/Iﬂ
ncnonb3yercd and Bbl4McieHNa MOMeHTa BIMpPbICKa
M Konm4ecrtBa BMpbICKNBaeMOro TonJinea.

Ecnu c natinka o60pOTOB ABMraTens He NocTynaeT
CUTHan, ABMraTenb BbIKIIIOYUTCS U 3aMyCTUTb ero
OyneT HEBO3MOXHO.

68 SP 36 48

DyHKUMSA BbICTPOro pacno3HaBaHMs 3anycka

Mpw 3anycke aBuratens 610K ynpaBneHus ABura-
Tens NOCTOAHHO aHaNM3MpyeT CUrHabl, NOCTynalo-
LM C AaT4HMKa NONOXeHUA pacnpeaenmTensHoro
Bafa v C faT4nka obopoToB ABUraTens.

OH ono3HaeT UMAVHAPLI MO CUrHany, NocTynato-
LeMy C AaT4vKa NOMOXeHNs pacnpefennTenbHOro
Bana, KOTOpbIV reHepupyeT CUrHasbl C MOMOLLIO
poTOpa pacnpenenmTeNnbLHoro Bana.

3a cYeT ABYX 3a30p0OB Ha PoTope AaT4Mka 0bopo-
TOB KOJNeHYaToro Bana, b1ok ynpasneHus gsurate-
NS NoNyYaeT CUHXPOHW3MPYIOLLIMIA CUMHAM Y>Ke Ha
nepBOM MonyobopoTe KOeHYaToro Basna.

CnepoBaTenbHO, 610K yrpaBneHus Asuratens
paCrno3HaeT NoMoXeHWe KONIeHYaToro Bana Ha
CaMoW paHHeN CTagumn 1 MOXET BKITIOYUTb COOT-
BETCTBYIOLLIMI SNEKTPOMArHUTHbIN KanaH, 4Tobbl
Ha4aTb NPOoLECC BMNpbICKa TOMMBA.

MNocnenoBaTeNbHOCTb CUTHAMNOB AaTyKKa MOMOXEHWS
pacnpenennTesibHoro Bana 1 gat4nka O60pOTOB aBuratena

1 060poT pacnpenennTensHOro Bana

»| CurHan gatymka

UmnnHgp 1 Lunmrgp 3

Unnnnap 4 Lunnrgp 2

Nono>XXeHna
pacnpenennTenibHoOro
Basa

1 obopoT KoneH4aToro Bana

CwurHan gatdmka
obopoToB
nBuratens

SP36_49
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Cuctema ynpasiieHUs gBuratenem

JaTumk Temnepatypbl Tonnmea G81

SP36 36

Ncnonb3oBaHue curHana

PaGoTa npu nponagaHnMu cMrHana

dnekTpunyeckasa cxema

32

[laT4MK yCTaHOBMEH Ha KaHane obpaTHOro civBa
TOMMMBA 3a TONMMBHLIM HacocoM. OH onpenenset
akTnyeckyio TemnepaTypy TOnMBa.

Ncnosnb3yetca patdnk temnepatypbl C OTpULATESNb-
HbIM TemnepaTtypHbIM Ko3hdrmeHTom NTC.

|_|pl/l MOBbILLEeHNW TeMMNepaTypbl TOMIMBa COMPOTNB-
NleHne gat4kKa yMeHblUaeTCA.

CurHan MCnosb3yeTcqa onga onpegeneHna
TeMnepatypbl TONNINBA.

3Ta MHdopMaLma HeobxoayMa Onoky ynpasne-

HUS ABUraTens Ans BblMUCIEHVS MOMEHTA Havana
BMPbICKA M KONMMYECTBA BMNPbICKMBAEMOrO TOM/MBa
C y4€TOM MMOTHOCTM TOMNNBA NPW Pa3HOM Temne-

paTtype.

Ecnu curHan He nocTynaeT, 6ok ynpaBneHns
OBUraTensa Bbl4MCMAET 3aMeLlatoLLee 3Ha4YeHme no
CUTHany, NoCTynaloLLeMY C AaT4MKa TeMnepaTypsbl
oxnaxgatoLen xmakoctm G62.

G81

SP36 37

KnanaHbl Hacoc-¢popCcyHOK
N240, N241, N242,N243

SP 36 33

Hauano BrnpbiCKa

Konunyecteo BMpbICKUBaeMOro Tonsinea

MocnepcTBUA HEUCNPaABHOCTU

3ﬂeKTpI/I‘-IeCKaﬂ cXemMa

1248 Bnok ynpasneHuns cuctemom
HenocpeaCTBEHHOrO BMNPbICKa
TOMNMBA AV3€NbHOro ABUraTens

N240 KnanaH Hacoc-opcyHKu
..N243 ana umnuHgpos 1 - 4

Ha kaxxgom Hacoc-hopCyHKe NMeeTcs KnanaH.
YrpasneHue sTUMK 3N1eKTPOMarHUTHbIMM KianaHa-
MU OCyLLLECTBASIET ONOK ynpaBfeHus ABUraTens.

C NOMOLLbIO 3TUX KnanaHoB 610K ynpasneHuns
OBUraTens perynmpyet MOMEHT Ha4ana BnpbIicka v
KONMYECTBO BMNPbICKMBAEMOro TOMMMBA.

Mpwr BKIIOYEHWM KNanaHa Urna 3/1ekTpoMarH1UTHOro
KnanaHa onyckaeTcs Ha cefno. KaHan ot TOnMBHOM
MarmucTpanu K kamepe BblICOKOrO AaBfeHNs Hacoc-
(hopCyHKM NepekpbIBaeTcs. HaunHaeTcs BNpbIcK
Tonnmea.

Konunyectso BMPbICKMBAaeMOTro TOrjiMBa onpenendaeTca
BpemMeHeM BKJTIoHeHWA KnarnaHa. Tonnmeo BMpbICKNBa-
€TCA B KaMepy CropaHnd npu 3aKpbITOM KiaraHe.

Ecnu knanaH HencnpageH, paboTa gsuratens
CTAHOBWTCSA HEYCTOMYMBOW W MOLLHOCTb YMEHbLLIAET-
cs.

B knanaHax Hacoc-thopCyHOK MMeeTCs ABOVHas

CnCTeMa 3aLnThI:

- Ecnu knanaH oTkpbIT, AaBNeHMe B HacoC-
opCyHKe He NOLHMMAETCH.

- Ecnm knanaH 3akpbIT, KaMmepa BbICOKOro
[aBNeHNs HACOC-(OPCYHKM He 3aMOTHAETCS.

B obounx CNnydaax Tonnmeo B UMNMHAOP He NOCTyMNaeT

() () (W] () ()
N240 N241 N242 N243
) ") ") ")

T T T I SP36_03
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Cncrema yrnpaBslieHnsa geurartesiem

YnpaBneHue paboTon KnanaHa Hacoc-(opCyHKU

Bnok ynpasneHuns asuraTens perynmpyer Tok,
NOCTYMNatoLLMM B KNanaH HacoC-thOopPCyHKM.

[ns ynpaBneHns MOMEHTOM Havara Bnpbicka
npenycMoTpeHa obpaTHas CBs3b MO haKTUYECKOMY
MOMEHTY Ha4ana Brpbicka. /IMeeTcs BO3MOXHOCTb
onpenennTb HEUCNPABHOCTb KlanaHa.

Mpouecc [Mpouecc BnpbiCKa TOMMBA HAaYMHAETCA MPK BKIOYe-
HWW 3NeKTPOMAarHUTHOro Knanaxa. MNpy 3TomMm co3na-
eTCcA MarHMTHoe nore, TOK YyBEennM4mBaeTca 1 KnanaH
3aKpblBaeTCA.

Korza vrna anekTpoMarHUTHOro KnanaHa onyckaeTcs
Ha cenJlo, CMna Toka CUrHana pe3ko YyMeHbLLIAeTcs.
3TOT cnapj Ha3biBaeTca HIMB

(cokpalueHue ot Havano Mepuopa Bripbicka).

Mo HMB Gnok ynpaBneHns aBuratens onpeaenser,
YTO KJlanaH HacoC-OPCYHKM MONTHOCTLIO 3aKPbIT U
3TO ABMIAETCA MOMEHTOM Ha4asa BrpbIcKa.

Cuna ToKa cMrHana KnanaHa Hacoc-pOopPCyHKUN

Hauano eknioyeHus KoHew, BKloYeHUs KnanaHa
KnanaHa HMB

Yaep>XuBaloLmmn ToK

<>

Jonyctnmbie
npepenbl Hayana
BMpbICcKa

Cuna ToKa

HavanbHbIf TOK

Bpems

SP36_50

7

Mpumep HencnpaBHOCTU

Ecnu knanaH 3aKpbIT, CK1J1a TOKa yMeHblUaeTcda 0
MOCTOAHHOIO yAepXMBatoWwero 3Ha4eHn4. MNocne
OKOH4YaHWNA Tpe6ye|v|oro BpeMeHW BrpbICKa,
NMMTaHWe OTKITIOYaeTCA 1 KinaraH OTKPbIBaeTCA.

DaKTU4ECKNN MOMEHT 3aKpblBaHMS KNanaHa
onpenenseTcs 61OKOM yrnpaBneHus ABuratens
01191 BbIYUCTIEHNS MOMEHTa BKJII0YeH M KanaHa
ONs CnefytoLlero Umkna Bnpbicka. Ecnm daktmnye-
CKWUIA MOMEHT Havarna Brpblicka OTNnYaeTcs oT
TabNUYHbIX 3HAYEHUM, 3anncaHHbIn B Droke
yrnpasneHusa ABuraTens, B MOMEHT BKIIOYEH S
KanaHa BHOCKTCS NMonpaBkKa.

[nana3oH, B KOTOpoM OOK ynpaBneHus Bura-
Tena oxuvgaet curHana HIB, ckaHmpyeTcs u
aHanum3mpyeTcs, No pesynbTaTy aHanmsa onpege-
nsetcs paboTocnocoOHOCTb KnanaHa. IToT
OManasoH COOTBETCTBYET AOMYCTUMbIM Npeaenam
BpPeMeHW Havana BnpbIcka. [1py HopManbHoOM
paboTe knanaHa HIMB dopmupyeTca B mpeaenax
O0MNYCTVIMOTO BPEMEHU.

B cnydae HemcnpaBHOCTM B paboTe knanaHa HIMB
popMmpyeTca 3a npeaeiaMmm LONyCcTUMOro
VNHTepBasa BpeMeHu. B 3Tom cyyae ynpasneHme
Ha4asioM BNpPbICKa OCYLLECTBNAETCA MO PUKCNPO-
BaHHbIM TabNMYHBIM 3HAYEHWAM; yNpPaBNeHe C
0bpaTHOM CBA3bIO HEBO3MOXHO.

Ecnn B Hacoc-hopCyHKe NpUCyTCTBYET BO3AYX,
1rna 31eKTPOMarHUTHOrO KianaHa npu 3akpbiBa-
HWUW NPeofoNeBaET MeHbLLEe COMPOTUBAEHME.
KnanaH 3akpbiBaetcs ObicTpee 1 HIMB hopmMupy-
€TCA paHblLe, YeM OXUAANOCh.

B atom CJly4ae B cnctemMe AMarHoCTmkKm BbiIBOOWT-
cA COO6LLJ,eHI/Ie O HeNCNpaBHOCTW!

Control limit not reached
(Bbixop, 3a ponycTUMbIN npeaen)
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Cuncrtema yrnpaBJjieHUA gBurartenem

MpumeyaHue:

[nsa ynpaBneHus cMctTeMomn Hacoc-
¢dopcyHoK B 1,9-nuTpoBOM gBuUrarte-
ne NCnonb3yloTcs Te e PyHKLNo-

bonee noapo6Has uHdopmauus oo

HaJsbHble y3.bl, YTOo U B 1,9-nuTpo-
BbIX gBuratenax TDI mowHocTblo 81
1n 50 kBT, a Tak)xe B 6eH3NHOBbIX

ABurartensx.

3TUX y3nax NpuBeaeHa B Jpyrnx
nporpamMmmax camoooGy4yeHus.

SP16_04

CurHan ncnonb3yeTcst OfTIOKOM yrnpaBfeHns
ABUraTens Ans nonpasky AaBneHUs HafayBa
Ha BbICOTY Haf, YPOBHEM MOPS.

®dyHKUMOHaNbHbIV y3en OnucaHue
paboTbl

MaccoBbIn pacxogomep Bo3agyxa G70 SSP 16
Onpepfenaer Maccy NOCTyNMBLLErO BO3AYyXa BO SSP 23
BMYCKHOM KOJIIEKTOPE.

SP36_38
[laT4mK TeMnepaTypbl OXNaXaatoLwen xmakoctm G62 SSP 16
MepenaeT B ONOK ynpaBneHus ABuratens aktmye-
CKyto TeMnepaTypy oxaxaaloLen XUAKOCTH.

SP36_39
HaT4nk nonoxeHus nefanu akcenepatopa G79, F8, SSP 16
F60 SSP 27
MepenaeT B B0k ynpaBneHus Asuratens nHhopma-
umio (B BMAE 2NEeKTPUYHECKOro curHana) o aktude-

SP27_27 | ckom nonoxeHnu nefanu akceneparopa.
[at4mk nasneHmns BO BNyCKHOM Konnektope G71 SSP 16
1 AaT4MK TeMnepaTypbl BO BMYCKHOM KofinekTope
G72 SSP 16
CurHanbl UCNOJb3YIOTCA AN OrPaHUYeHNS

sp36 40 | DABNEHUA HaadyBa.
[atyaumk BbicoTbl F96 SSP 16

36

SSP

®dyHKUMOHaNbHbIN y3en OnucaHue
paboTbl
JaTymk nepanu cuenneHns F36 SSP 16
, BnuseT Ha ynpaBneHne KOMYeCTBOM BMNPbLICKMBAEMO-
ro TOMNMBa Npu NepeknioYeHn nepegad (NNaBHOCTb
sP36_41 | paboTbl).
SSP 16
KoHTakTHbIN AaTymk nepanu topmo3sa F n F4
( BknioyaeT cTon-curHan v nepenaet B 010K yrnpasne-
HWS CUTHAaN BKIIIOYEHNS TOPMO3a.
SP36_42
SSP 16
PelmpKynsiLms oTpabOoTaBLINX ra30B
“YacTb oTpaboTaBLLMX ra30B CMELLNBAETCS C
NoCTynatoLWmMmM Bo3ayxoM. CHMXaeTCa TOKCUYHOCTb
OTPabOTaBLUMX ra3oB..
SP36_58
KnanaH EGRN18 égE ;g
36 45 PerynupyeT KonmM4ecTBoO OTpaboTaBLUMX ra3os,
- CMELLVBAEMOE CO CBEXMM BO3OYXOM.
SSP 16
TypboHarHeTaTesb C U3MEHAEMOW reoMeTpuen. SSP 22
ObecneyvBaeT HagayB B UMANHAPLI AOMOMHN-
TeIbHOro BO3AyXa.
- SSP 16
DneKTPOMarHUTHbIN KnanaH perynMpoBaHus fasre- SSp 22
27 44 HUa Hagoysa N75
- OrpaHn4MBaeT AaBfeHme HafayBa B COOTBETCTBUM C
TabAMYHBIMU 3HAYEHMAMU OABNEHNS HAAQyBOYHOIO
Rﬁlﬂy\(:l
SSP 22

SP36_43

Bo3gyLiHas 3ac/ioHKa BNyckHOro Kkonnektopa N23
MepeKkpbIBaeT BNYCKHOW KOMNEKTOP 1 NpeaoTepaLlaeT
BMOPALMIO NP BbIKIIOYEHWM ABUrATENS.
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F8
F36
F47

F60
G6

G28
G40
G62
G70
G71
G72
G79
G81
17
152
1248

1322
J359
1360
J519
N18
N75

N79

0O603Ha4YeHns Ha pYHKLMNOHANbHOM CXxemMe

Y3nbl n petanu

AkkyMynsaTopHas baTapest

Bbiknto4atenb CTon-curHana

BbiknioyaTesb pexmma KukaayH

[atumk neganu cuennexHns

[at4mk negany Topmo3sa Ana cUcTeMbl Kpym3-
KOHTPONA /CUCTEMbI HEMOCPELACTBEHHOMO BMPbICKA
TOMNVBA OU3eNbHOro ABUraTens

[aTt4mk 0OOpPOTOB XOMNOCTOro X043

TonnMBHbIN Hacoc (MOAKaYMBAOLLMIA TOMMMUBHBIN
Hacoc)*

[aTt4ink obopoToB ABUraTeNs

[laT4mK NonoxeHWs pacnpenenmTenbHOro Bana
[aT4mK TeMnepaTypbl OXaXKaatoLWwen XXMOKOCTH
MaccoBbIn pacxofoMep BO3ayxa

[atynk gaBneHnst Bo BMYyCKHOM KOMNEKTope
[laT4ymK TeMnepaTypbl BO BMYCKHOM KOJNIEKTOpe
[laT4mK NnonoxeHuns negany akcenepartopa
[aTtynk TemnepaTypbl TOMMBA

Pene TonnmMBHOro Hacoca

Pene cBeven HakanvBaHs

Bnok ynpaBneHmns cUCcTeMbl HEMOCPEACTBEHHOIO
BMpbICKa TOMMBA AN3ENbHOIO IBUraTeNs

Pene cucTeMbl HeNOCPeaCTBEHHOr O BpbICKa
TOMNNVBA AU3eNbHOro ABUraTens

Pene cnaboro nogorpesa

Pene cunbHoro nogorpesa

Bnok ynpasneHus GopToBOM CeTU

KnanaH cucteMbl peumpKynsmm oTpaboTaBLumx
rasoB EGR

DNeKTPOMarHUTHbIV KnanaH perynmpoBaHms
[JaBneHus HaadyBa

HarpeBaTenbHbI 3N1eMeHT (BEHTUNALMA KapTepa)

N239 KnanaH BO3ayLHOM 3aCTOHKW BMYCKHOIO KOJeK

Topa

N240 KnanaH HacoC-pOPCYyHKU umnmHapa 1
N241 KnanaH HacoC-OPCyHKU LUIUHOPa 2
N242 KnanaH HacoC-opCyHKW uunuHapa 3
N243 KnanaH HacoC-OPCyHKN LunuHapa 4

Q6
SF

CBeyn HakanusaHus (oBuratens)
MpenoxpaHutenn

DyHKUMOHaNbHas CXeMa - 3TO YNpPOLLEeHHas
cxema anekTpoobopynoBaHuns. Ha cxeme nokasa-
Hbl BCE COeAMHEHMS CUCTEMbI YNPaBNeHNs ABuMra-
Tena Bosch EPC 15 P.
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[ononHutenbHble CUrHanbl:

Knemma DFM reHepatopa

BbiknioyaTenb Kpym3-koHTpons (BKJ1/BbIKJT)

[CP Otonutens PTC BktoveH

DV CurHan ckopoctv aBToMobuns

[ER BknioyeHme BEHTUNSTOPa paamaTopa

NPV BbIKJIIOYEHHOM ABUraTene

LiBeToM 0603HaueHbl

= BXxogHoW curHan

= BbIxOQHOW C1THanN

= [ToNOXUTESNbHbIV BbIBOL,
aKKyMyNATOpHOW BaTapeu

= 3a3emMrneHune

= WwnHa gaHHbix CAN

= [InarHoCTn4ecKmnm pa3beM

*[lpumeyaHune:

HekoTopble Mmogenu BbinycKkanncb
CO CTPYWHBbIM NMepeKaYynBalowmm
Hacocom (SOP) 6e3 anekTpn4yeckoro
TOMJIMBHOIO Hacoca.

B Gnoke ynpasneHuns CUcTeMbl HEMOCPeACTBEH-
HOrO BMpbICKa TOMNNBA AN3ENIbHOMO ABUraTesNs

MMeeTcd NaMaTb Hel/ICI'IpaBHOCTEI;I. |_|yHKTbI MeHIo

: 01- SNeKTpOHHble CUCTeMbI ABUraTeNs

Cnegnytouime amarHocTmyeckme MyHKUMM MOXKHO
BbINOMHUTL C NOMOLLbio TecTepa VAS 5051 nnn
V.A.G 1552:

01 - 3anpoc Bepcun Bnoka ynpasneHus

02 - 3anpoc coxpaHeHHbIX B MaMsATV owmnbok

03 - InarHoCTMKa OKOHEYHbIX YCTPOWCTB yNpaBs-
neHms

04 - OCHOBHble HaCTPOWKM

05 - YganeHue Ko4o0B OLWMOOK U3 NaMATH

06 - 3aBepluUeHMe BbIBOAA

07 - MporpammmpoBaHve boka ynpasneHuns
08 — CunTbiBaHMeE BIOKa N3MEPEHHbIX 3HAYEH U

Jliobble HEMCNPaBHOCTU, MPUCYTCTBYIOLLME B
BbIENEHHbIX LLBETOM Y3/1ax, BbIBOOATCA B (DyHK-
ukm 02 — 3anpoc COXPaHEHHbIX B MaMATH
owmnbok.

Obo3HayeHus y3noB ==> OyHKLMOHaNbHasA CXxemMa.

G 28

G 40

G79

CamoamnarHocTuka

SP33 73

MpymeyaHue:

[ns BbINONHeHUs 3ToN pyHKL NN
ABUrartesnb JO/KeH paboTaTb Ha XoJo-
CTOM Xxopay.

J 359

J 360

SP 36 57
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B nBuraTene c Hacoc-chopcyHKammM CO3AaeTCs
Donee BbICOKOE 1ABNEHNE CTOPaHUS, HEM B
0ObIMHOM OM3eNbHOM ABuraTtene.

KOHCTPYKLMSA NOPLUHS M WaTyHa M3MeHeHa C
Yy4ETOM 3TOro 00CTOATENbCTBA:

MopLueHb 1 WaTyH C 3neMeHTaMu
TpaneunesngHomn ¢popmMbl

MecTo conpsixkeHns 6o0bILLIEK NOPLLHS 1 Manom
FONOBKM LATyHa MMeeT TpaneLumeBmaHyo hopMmy.

o cpaBHeHMIO C TPAAULMOHHBIM COeAVHEHMEM
NOPLUHS M WaTyHa, CONPSAraloLLasncs NoBepXHOCTb
MaJion roNoBKW LATyHa U CTYMNMLLbI MOPLLHA Y
NOPLUHEBOro Nanbla, BCNeACTBME TpaneLumeBnaHom
hopMbl, UMEET yBeIMYEHHYIO NNoLaab.

PacnpegeneHue obpasyoLencs B npoLecce cropa-
HUS CUIbl MO DOoMbLUEN NNOoWaAM NOBEPXHOCTH
MO3BONSET YMEHbLUNTb HAarpy3Ky Ha NOPLIHEBOW
nanew 1 Ha WaTyH.

Cunibl, 06pa3syioLLMecs B NpoLecce CropaHus

SP36_63

PacnpepeneHuve cun B NopLUHe U WIaTyHe
npu conpsKeHUU NPSIMOYrosibHON

cpopmbl
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I Conpﬂra IOLLLaACA NOBEPXHOCTb

XXXX YBenuyeHHasa nnouwaab
NMOBEPXHOCTA

TpaneuneBmngHasa opma
TOpLOB OOObILIEK MOPLUHS

TpaneumeBmnaHas
dopma ronoBku LWaTyHa

SP36_65

Cunbl, 06pa3syioLLMecs B NpoLecce CropaHms

SP36_64

Pacnpenenel-me CcAn B NopLliHe n WwaTyHe npu

conpsixeHUu TpaneunesnaHomn popmbi

Oxna)kxaeHue nopLuHen

Kak BaMm y>ke 13BeCTHO, HeDOMbLLOE KONMYECTBO
Macsa 13 CUCcTeMbl CMa3kK [1s OXJaXAeHWs
BMPbICKMBAETCS BHYTPb MOPLLUHS.

dopcyHKa, B KOTOPOE Mac/o NOCTyNaeT Henocpes -
CTBEHHO 13 MaC/ISHOro Hacoca Mo KaHarny,
pacrnonoxXeHa nof NopLIHEM.

Tenepb B MOPLUHAX MMEETCH AOMONTHNTENbHbIN
KOMbLIEBOV KaHan OXNaXkAeHWNs, PacnofIoXeHHbIN
B 00nacTu NopLIHeBbIX KoneL, BONM3n KaHaBok,
Onarogaps KOTOPOMY YMeHbLLIAeTcs TemnepaTypa
B 3TON 30HE.

Oxna[atollee Macmo Tenepb He pa3bpbI3rvBaeT-
Csl Ha BHYTPEHHIO NMOBEPXHOCTb NMOPLUHSA. BMecTo
3TOro, KOraa nopLleHb HaXOAMTCS B HUXKHEN
MepTBOM ToYKe, CTPYs Macsa 13 PopPCyHKM
HanpaenseTcs B BOPOHKOOOpa3Hoe yrnyoneHve
MacnsiHOro KaHana nopLuHs.

Macno nog aasneHnemM nocTynaeT B HeOONbLION
KOJIbLIEBOW KaHasl 1 CHOBA BbITEKAET M3 MOPLLHS.

Macno, npoxoasiilee Yepes KOSbLEeBOM KaHall,
OXMNaxkaeT NopLUeHb U3HYTPW.

KonblieBon kaHan oxnaxaeHus

SP36 66

MacnsaHas popcyHka
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MpuBog, c 3ybyaTbiMm peMHeM

YT00bI 06ECneynTh AaBMEHNE BNPbICKA HA YPOBHE

205 Mrla (2050 6ap), k Hacocy TpebyeTcs npuso-

XWTb 3Ha4MTENbHOE ycunue. Mpn 3Tom aeTanm
npuBoAa C 3yb4aTbiM peMHeM NoLBepratoTCs
CyLLLECTBEHHOW Harpyske.

YT100ObI yMEHbLWTL HAarpy3ky Ha 3yb4aTbin pemeHb,
NPEANPUHAT PsL KOHCTPYKTUBHBIX Mep:

- B 3Be3m04Ke pacnpenenvTensHoro Bana
yCTaHOBMEH racuTenb KonebaHui, No3so
NFOLNIN YMEHbLIUTL BMOpaLMM NprBoaa
C 3y64aTbIM PEMHEM.

- [ns obecneyeHns nepenayun GonbLero
yCUNNS LWIMPUHA 3yDHaTOro pemMHs ysenm
YyeHa Ha 5 MMm.

- HaTsxuntenb obecnevrBaeT paBHOMepHOe
HaTAXeHWe 3y64aToro peMHs aaxe npu
N3MEHEeHUM Harpy3ku.

- [ns ymeHbLUeHUs n3Hoca 3yb4aToro
PEeMHS Ha 3Be3[,04Ke KOJIeH4aToro Basna
MMeeTcst 2 napbl yBeNIMYeHHbIX 3a30P0OB
mexzay 3yobsmMu.

Mpn BbICOKOM AaBNEHNN BMpbICKa, YASIMHEHNE
peMHs, obpa3ytolLieecs BCNEACTBUE BbICOKON
Harpysku, MUHMManbHO.

Harpy3ku, KOTOpbIM NoABepraeTcs 3yo4aTbiv
peMeHb B MpoLecce BNPbICKA, yMEHbLUEHbI 33 CHeT
2 nocfe0BaTeNlbHO PaCMONOXKEHHbIX 3330P0B
Mexay 3yObsMM, pacnonoXeHHbIX B 2 TOYKaxX Mo
OKPY>XHOCTM 3BE304KM KOMEeH4aToro Bana ¢
MHTepBanomM 180°. DTu 3a30pbl UMetoT BOMbLLINM
pa3mMep, 4eM OCTaslbHble 3a30pbl MeXY 3yObiMU.

Bnaropaps Takom KOHCTPYKLMK, 3yD BbITAHYTOrO
3yb4aToro pemMHsi NonafaeT B yBENMNYEHHbIN 3330P
Mexay 3yobsMu 1 He yaapseT no 3y0y 3Be3f04KN
KoneH4aToro Bana.

a — HopMasbHas WMpKWHa 3a3opa
b — yBennyeHHas WuprHa 3a3opa
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3Be3104Ka
pacnpenennTensHoro
Bana

HaTsxxHom ponunk

Hacoc cncrembl
oXnaXxaeHumsa
nBuratens

HaTsaxHOe yCTponCTBO

3Be3moyka
3ybyaToro
pemHsa

Ha KofleH4YaToM

Bane O6BoOAHOM ponMK

SP36_51

SP 36 50

Mpouecc

Bo BpeMsi BMpbicka, B pe3ysibTaTe 3Ha4YUTENbHOMO
COMPOTMBEHMS B HAacOCe, 3y04aTbii peMeHb
nofBepraeTcs CyLeCTBeHHOW Harpy3Kke. 3Be3o4ka
pacnpeaenuTensHOro Basna 3amMmeanseTcs nog,
[eVICTBMEM COMPOTMBIEHMS HAacoCa, 1 B TO e
BPEeMS HaYaBLUMIM NPOLLECC CropaHmnsa TonmBa
yCKOpSieT BpallleHne 3Be304KM 3y04aToro peMHs
Ha KonleH4YaToM Base. DTO NPUBOAMT K YANNHEHWIO
3y04aToro pemHs 1 pacctosHne Mexay 3yobamm
PEMHS YBEMNYMBAETCA.

3amennaoLas cuna

B COOTBETCTBMM C MOPAAKOM 3aXKMraHus, NpoLecc
nepuoamYecky NOBTOPSETCSA, MPY 3TOM B 3allensie-
HMe BCTYMaloT OOHM 1 Te Xe 3yObs 3yb4aToro
pPEMHS.

B COOTBETCTBYIOLLMX TOHKAX 3BE3L04KMN Ha KONEH- P36 61
4aTOM Base 3a30p MexXzy 3yObsMM yBeNMYeH, YTO YckopsioLas cuna

obecneynBaeT 00ONbLIMI NODT MexXay 3yb4aTbim

peMHEM 1 3BE€3[,04KOM, YCTAHOBNIEHHOWM Ha KONeH-

4aToM Bane. Takas KOHCTPYKLMS NO3BONSET CKOM-

NEHCMPOBATb M3MEHEHME PACCTORHUS MeXIy

3yObSMU 1 YMEHbLINTb U3HOC 3yD4HaATOro peMHS.

3amennaoLas cuna

/

Ecnu Obl paccTosiHMe Mexy 3yObsiMI Ha 3BE3[04-
Ke, YCTaHOBJIEHHOW Ha KONIeHYaTOM Barsie, Obio
O[IMHaKOBbIM, TO MPW BO3OENCTBUN Ha pEMEHb
NOBbILIEHHOW Harpy3Kku 3a CHeT CONPOTMBEHNS
Hacoca 3ybbsi peMHs yaapanmcs Obl 0 Kpasi 3ybbes
3BE3[04KM KOJIEHYATOro Basna.

JT10 npmeeno Obl K yBeNM4eHMIo N3HOCa 1 K COKpa-

LLIEeHMIO CPOKa 3KCMIyaTaLmMm 3y64aToro pemHs. SP36_62
YCKOpFHOLLI,aFI cnhna
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[MpoBepKa 3HaHUWN

BbiGepuTe NpaBusibHbIE OTBETHI.
Konn4ectBO NpaBMibHbIX OTBETOB MOXET
ObITb OOMbLLE OOHOIO.

A nHorga — Bcel

1 [BMratens ¢ CUCTEMON Hacoc-hOpCyHOK 5. (a3a npefiBapuTENBHOMO BMNPbICKA 3aBepLIaeTCs Mo AeUCTBUEM
Y 5P 3668 A.KnanaHa Hacoc-MopCcyHKM

A. ObopyaoBaH Hacoc-hOPCYHKOM Ha KaXXOoM UMIvHApeE, - : PCyHKNM,
B. PaboTaeT ¢ 6onbLUNM AaBneHreM Bnpbicka, 00ecneynBaloLLM KadyecTBEHHOe cropaHmne B.BrarvisaioLiero nopuuHs,

TONNMBa C.Jemndepa Urnbl PopCyHKN.
C. Obnanaet 6onee BbICOKOM MOLLIHOCTbIO U YMEHbLUIEHHOM TOKCUYHOCTBIO OTPabOoTaBLLIMX

rasoB Mo CpaBHeHWto ¢ ABurateniem ¢ THB] pacnpenenntensHoro tmna.

6. 3a4eM Hy>XKHa CMCTeMa OXNaXXOeHUsA TOMNIMBa?

2 B KaX40i HAacoC-hOPCYHKE UMEETCA KnanaH A. OHa 3alUMLIaeT TOMIMBHbIM Bak, 3NeKTPUYeCKNn TOMIUBHbBIM HACOC U
A. MpeacTaBnsiowmin cobor 3neKTPOMarHUTHbIV KianaH, ynpaeisemMblin 011oKom AaT4NK yPOBHA TOMNJIMBA OT NOBPEXAEHNA C/INLLKOM TOPAYM TOTJIMBOM.

yrpasneHus apuratens B. OHa no3BossieT yMeHbLWMTb TeMnepaTypy CropaHus 3a CHeT ox1axkAeHHoro
B. KoTopblIl OTKPbIBAETCS Ha OCHOBHOW (ha3e BNpbIcKa, Tonmea.
C. KOTOpbI 3aKpbIBAETCH Ha OCHOBHOM chase BNpbIcKa. C. Cnctema oxnaxkaeHus Tonnmnea obecrneyvBaeT paBHOMEPHOe pacrnpeaene-

H1e TONMBA 13 TONNNBHOW MarncTpanu no unnmnHapam.

3. MNopLueHb Hacoca B HacOC-PopCyHkKe
7. Latymk nofoxeHna pacnpenenurensHoro sana G40 ..
A. MpnBOOUTCA B AeNCTBME HENOCPEACTBEHHO KYNayKoM Hacoca,
B. MpuBOAMTCA B AENCTBME pacnpefennTesibHbIM BanoM 4Yepes PoSIKOBOE KOPOMBICTO, A. .. onpegenset obopoTbl ABuraTess,
C. YNpaBAKeTcs 3MeKTPOMarHUTHBIM KanaHoM. B. .. ucnonb3yeTca 4N pacno3HaBaHWs OTAeNbHbIX LMANHOPOB,
C... ICNONb3yeTCs TONbKO A1 pacno3HaBaHmsa umnuHapa 1.
4. TonnrBo NOAAETCA 13 TONAVMBHOIO Oaka B ABUraTesb Npy NOMOLLM
8. Ecnn He noctynaet curHan ¢
A. lNopLuHsa Hacoca,
B. DnekTpmMyeckoro TONAMBHOIO HAacoca, A. Natuvika obopotos apuratens G28
C. DneKkTpUYeCcKoro noaKa4MBatoLLEro TOMIMBHOIO HACOCa M MEXaHNYeCKOro TOMMBHOMO B. llat4vika nonoxeHus pacnpenenvtesnbHoro sana G40

Hacoca. C. Jatymka temnepatypsbl Tonmea G81

LBuraTenb BbIKIIIOYaETCA U 3anyCTNTb €ero CHoOBa HEBO3MOXKHO.

v'8'dLV9o'dgeDYviaeDdveDagvil
1919910 s19Haumaed| |
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