CUCTEMU NAJBEBA U
YBPU3ITABAHA Y BEH3UHCKUUM
MOTOPUMA

B CucrteM 3a A0OBO4 ropmBa



yBO4

Cucrtem 3a 40oBOJ ropuBa je HaMeweH Aa 06e36ean
3axXTeBaHy KOJIMUMHY M NpUTUCAK ropuBa bpusradumma.

Bpusraum ropmo ybpusraBajy ropmBo uam y YCUCHU
KOJIEKTOP WU OUPEKTHO Y KOMOPY 3a CaropeBameE.

Y cny4yajy cucrema ybpusraBarba y YCUCHU KOJTEKTOP
e/leKTpM4yHa nyMmna 3a ropmBo AonpeMa ropmueo
AnpeKkTHO A0 6pu3raya, AOK ce y c/iydyajy cucrteMma ca
ANPpEeKTHUM ybpu3raBatbeM, ropuBO NMPeEKO eNeKTpUYHe

nymne gosoau Ao lNBl1 koja noanxe HUBO NPUTUKCA
ropmBa A0 3axTeBaHe BpeHOCTW.



A4oBOoA4 NNPUBA KOA4 CUCTEMA
YBPU3IrABAHA BEH3VHA Y
YCUCHU KOJIEKTOP

CucrtemMm ca noBpaTtHMM BOAOM
_ ‘ SO R AN, MNputucak 3-4 bar

Canister
for [lymna uMma
evaporive MHTEerpucaH

= = HEMOBPATHU BEHTWUIJI
emission
control

Fuel tank
Electric fuel pump
Fuel filter
High-pressure line

Pressure regulator

Fuel injectors

Fuel ralil
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Return line




YBPU3IrABAHA BEH3VHA Y

@ A0BO4 rOPUBA KOl CUCTEMA
YCUCHU KOJNNIEKTOP

Cuctem 6e3 noBpaTtHOr Boaa

| 3Ha4dyajHO cMaHeHOo
rpejaHte ropmea

a4 1 Suction-jet pump
for tank filling

2 Electric fuel pump
with fuel filter

3 Fuel-pressure

regulator

4  High-pressure line
5 Fuel rail

6 Fuel injectors



A4oBOoA4 NNPUBA KOA4 CUCTEMA
YBPU3IrABAHA BEH3VHA Y

YCUCHU KOJIEKTOP

Cuctem 3a poBoa ropmBa ca
KOHTPOJINCAHUM HMBOOM NMPpUTUCKA

CucrtemM ncnopyudyje oHy

KONMMUYNHY ropuBa Koja
Qg Qg je y TOM TpEeHYTKY
HeonxouHa MOTOpY

Suction-jet pump

for tank filling
2  Electric fuel pump
with fuel filter

3 Pressure-relief valve
and pressure sensor

4  Clock module for

4 controlling electric

fuel pump

5 High-pressure line

Fuel rail

7  Fuel injectors



ONPEKTHOI YBPU3IABAIBA

@ AOBO/J FOPUBA KOl CUCTEMA
BEH3UHA

Koo cuctemMa ca AMpEKTHUM ybpusraBarbeM 6eH3nHa,
BpeMe obpa3oBara cMelle, O4HOCHO BpeMe
ybpu3raBara je BeoMa KpaTKo, na NpuUtucum
ybpusrasama Mmopajy 6utu 3HayajHO BULLKU Y OHOCY
Ha cucTeme ca ybpusraBarba 6eH3NHA Y YCUCHMU
KOJIEKTOP.

Cucrem ce cacrojm oAa:
0 WHcTanauunje HUCKOr NpUTUCKa U
[l WHcTanauunje BUCOKOr NpuUTUCKa



AoBOo4 roPUBA KO CUCTEMA
OUWPEKTHOI YBPU3SITABAHBA BEH3UHA

Cuctem 3a poBoa ropmBa ca

KOHTUHYAJIHUM NMPUTUCKOM
2 6

a7

1 Suction-jet pump

2 Electric fuel pump
with fuel filter

3 Pressure regulator
4 HDP1 high-pressure
pump
High-pressure

¥
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sensor
6 Fuel rail

7 Pressure-control
valve

8 High-pressure fuel

injectors




AoBOo4 roPUBA KO CUCTEMA
OUWPEKTHOI YBPU3SITABAHBA BEH3UHA

Cuctem 3a poBoa ropmBa ca
KOHTPOJINCAHUM HUBOOM npmucxa
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Suction-jet pump
Electric fuel pump
with fuel filter
Pressure-relief valve
and pressure sensor
Clock module for
controlling electric
fuel pump

Leakage line (omit-
ted from 2nd gen.)
HDP2 high-pressure
pump (2nd gen.:
HDP5)
High-pressure
sensor

Fuel rail
Pressure-limiting
valve (in 2nd gen.
integrated in high-
pressure pump)
High-pressure fuel
injectors



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja HUCKOI NMPpUTUCKA

Cucrtem 3a ynpas/batbe
uMcnapembyma U3 pesepsoapa

Fuel tank

Fuel-tank vent line
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Carbon canister

Fresh air
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Canister-purge
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valve
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6 Line to intake

manifold
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7  Throttle valve

8 Intake manifold




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja HUCKOI NMPpUTUCKA

NyMmna 3a ropuBo 1

« KonunynHa ropmea 3
60-250l/h Ha
HOMWUHA/IHOM HAMNoHy 4

A 1  Electrical connection

2 Hydraulic connection

. Mputucak 3-7 bar e (fuel outlet)

. Ob6e3behere 5 3  Non-return valve
3axTeBaHOr y | 4  Carbon brushes
NPUTUCKA Ha HamMoHy | | 5 5  Motor armature with

600 i
>0-60% oA | a4 permanent magnet
HOMWHanNHor - : «}L)l. 6 Fl
o |! o ow-type-pump
OaH CcTapT .
impeller
C 7  Hydraulic connection

(fuel inlet)




AJosoa ropMBA Koa CUCTEMA
OANPEKTHOTI YBPU3ITABAbA BEH3UHA -
MHCTanaumja HUCKOI NPUTUCKA

NyMmna 3a ropuBo

NyMmne ca NnO3UTUBHOM a  Roller-cell pump
3anpeMmHOM: a u b. b Internal-gear pump
O6e36ehyjy nputucak Behu o ¢ Peripheral pump

4,5 bar yak U ca HanoHuMa
HUXUM Of, HOMUHAJTHOT. B BN
EcdukacHocT je Beha oa 25%. B S
[lynsauuja nputucka Moxe F - e——
n3asBaTtu Oyky. (eccentric)

2 Roller

3 Inner drive wheel
lMporoyHa nymna, c. llpyutncak , . -
no 5 bar. EdunkacHocT je oko 5 Impslier
22%. NopacTt npuTtnUCKa je 6 Impeller blades
KOHTUHYAIaH M HeMa nyJsicaumja 7 Passage (peripheral)
— HeMa byke. 8 “Stopper”




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja HUCKOI NMPpUTUCKA

Moayn 3a cHabgesame ropusom

=

1 Fuel filter
2 Electric fuel pump

\

3 Jet pump

(closed-loop-

controlled)
4  Fuel-pressure

regulator

§
J R . 5 Fuel-level sensor
S | ' . .
il [k TR 6 Prefilter




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja HUCKOI NMPpUTUCKA

NMpeuncray 3a ropmBo

HaMmeHa:

Abcopnuuja n akymynaumja
HeuncTtoha n3 ropusa.

NMo3uumja y cucremy 3a

[OBOJ ropMBa — HAKOH
nymne 3a ropuso.

YecTtmnue Heuncrtohe ce
3ayCTaB/bajy yaapowm,
andysnjom nim edpeKkTom
bapujepe.

Fuel outlet
Filter cover
Support plate
Double flange
Support tube
Filter medium
Filter housing
Screw-on fitting
Filter inlet



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja HUCKOI NMPpUTUCKA

NMpeuncray 3a ropmBo

3axTeBu: : 1

10 ym - ybpusrasame y
yC.KO/.

5 UM — OUPEKTHO
ybpusraBame

Behe og oBora mopajy 6utu

Fuel outlet

Filter cover

Support plate

4 Double flange
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yK/oweHe y u3Hocy o4 85%. 65 Support tube

T oy 6 Filter medium
WUHTepBan 3aMeHe: it .77 Filter housing
In-line = 30-90.000 km [ 8 Screw-on fitting
Y pe3epBoapy 160.000 km | l 9 Filter inlet

GDI - 250.000 km!




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja HUCKOI NMPpUTUCKA

Npeuncray 3a ropuso CHVpARHE DOPHE
i 5 dunntpupajyher
yJIOLIKA
duntpupajyhu |
ynoxak: CMo/10M 1 Fuel outlet
MMNPErHnCaHun UV//\'; 2  Filter cover
Mukopdpmnbep nnum \HW | TT < 3 Support plate
CUHTETUYKN punbep. fHie Ly 4 Double flange
Mopa nmatun gobpe L 5 Support tube
MexaHuuke, TepMuuke | (I 6 Filter medium
2 XeMMjCKe i m 7  Filter housing
KapaKTEPUNCTUKE. T \ o7 8 Screw-on fitting
[TOPO3HOCT ynoLlKa 9 Filter inlet
AeTepMuHuLle

e(PnKaCcHOCT punTtepa
n 6p3nHY NPOTOKA
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AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja HUCKOI NMPpUTUCKA

NMpeuncray 3a ropmso PaaunjanHa ¢opma
G duntpupajyher

YI0LIKa

Ynoxak je noCtaB/beH
y 06nunky 3Be3ne.

[ThacTuyHM nnu 1 Fuel outlet
MeTa/lHU KpajeBu 2  Filter cover
npcreHa 06e36enyjy 3  Sealing ring
CTabunHoCTH S AT 4 Internally welded
npeyncrava. i

| e edge

| :

7 5 Support ring
Kao n koA puntepa [ 6 Filter medium
ca cnuslapoMm, ropmeo 2 Eiter housi
KOje ce He MpeuYncTu il
ApPOSasn Kpo3 8 Filter inlet
cpeanHy unTepa.




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

a Longitudinal section

NyMna BUCOKOr NnpUTUCKa - b Cross-section

TPpOUMIIMHAPUNYHA
P 5 -

Eccentric cam

Slipper

Pump barrel

B0 N =

Pump piston

(hollow piston,

fuel inlet)

Sealing ball

Outlet valve

Inlet valve

N
\_
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High-pressure
connection to

fuel rail
/" 9 Fuel inlet

| B 1
_120 bar 11 Axial face seal

12 Static seal

20'200 bar 13 Drive shaft

(low pressure)

Cam ring




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

lNyMna BUCOKOr NPpUTUCKA -
TpOoUUIMHAPUYHA

5 b

2 W N O
= e
.....b_‘_af[ aa;

[MyMmna
obe3b6ehyje
KOHTUHYaTHU
NpuUTUCaK, a

- KOJIMUMNHA

ropmBa

- 3dBUCK O

6poja

-0obpTaja

MOTOpa.
[Tyn3auunje cy

h MUHUMaIHE.



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

lNyMna BUCOKOr NPpUTUCKA -
jeAHOUMIMHAPUYHA
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Fuel inlet

(low pressure)
High-pressure
connection to
fuel rall
Leakage return
Outlet valve
Inlet valve
Plunger spring
Pump plunger
Plunger seal
Pump barrel
Fuel-supply
control valve

Pressure attenuator

High-pressure area
Low-pressure area
Zero-pressure area

(return)



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

lNyMna BUCOKOr NPpUTUCKA -
jeAHOUMIMHAPUYHA

25
o

[locTaB/bEHa je
Ha rnasu
MOTOpa U
nokpehe je
bperacrto
BpaTuUIO.




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

> 3anpeMunHCcKa epPunKacHOCT

s %E 1 " 1l/h HMJje KOHCTaHTHa Npu CBUM

S 80| 4120 6pojeBnmMa obpTaja:

© . [pu HWXUM 6pojeBuMa

®) | i

= 50 obpTaja — 360r rybuTka,

g Lyperba y 30HU Kauna

= 0 - [lpu BuwuM 6pojeBuma

a0 ; :

> e = obpTaja - 360r nHepumije
I\ana  mra 4 - - Y yntasoM oncery 6poja

o S e obpTtaja - 36or mMpTBe

3 66— 3afpeMuHe y KOMopu 3a

E 10“"""‘”7w . NOTUCKNBaHE U

o TeMenpaTypHe 3aBUCHOCTH
o L KoMMpecabunHocTu

0 1000 2000 3000 rpm ropusa
Drive speed



mm

Lift

AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

KapakTepucrtuka

npurywimBauva

Operating
range

200

400

Fuel pressure

600

kPa

Vapor pressure

hPa

4000

N
o
o
O

HaMeHa npurylinBada je ga cMakMu
nyn3aunje Koje ce jaBrbajy Yy Kpyry HUCKor
NpUTUCKA y rpaHuuama +/- 1bar.

Liquid range

Vapor range

20 40 60 80

Fuel temperature

100

°C

[Mpurywmnead
nonyrasa
NPOCTOp KOju
HacTaje
ncnyMnaBaH-em
ropyBa u Ha Taj
Ha4YuH crnpedyasa
nynsauunjy.

LLITo je
TeMnepaTypa
ropuea Beha To
je noTpebaH
Behu nputmucak
onpyre
npurywimeada ga
cnpeyu
CTBapame
NapHUX Yenoea.



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

BeHTUN 3a ynpaB/bakbe
KOJIMMNHOM ropmBa
CaMo ce 3axTeBaHa KoJinumMHa ropusa

1 wasbe Ka Marucrtpanu, na ce oBaj BeHTUN
Ha3WBa U MepHa jeauHMLA.
PagoM BeHTW/1a ynpaB/ba eeKTpoMarHer.
BeHTUn je oTBOpEH Kada je HamnoH jeaHak
HYN.

3 1 Electrical connection

4 2 Solenoid armature

3 Solenoid coll
4 Valve needle
5 Valve body




AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

KoHuUenT paaa BeHTUN 3a ynpaB/bakbe
KOJINYMHOM ropuBa
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a0 5
Low : MSV opening- Low
pressure < / time variation I pressure

_L High

_J__J ?-ﬂl‘ntae valve S pressure

£

energized

de-energized +

Camshaft



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

lMyMna BUCOKOI NMPUTUCKA —
jeaHouunnumHapuyHa (Apyra BapujaHTta)

1

0 N O 01 A W

Variable pressure
attenuator MMD
Pressure-limiting
valve
High-pressure port
Mounting flange
Delivery plunger
O-ring

Plunger spring
MSV5 fuel-supply
control valve

Plunger seal



AoBOo4 roPUBA KO CUCTEMA
ONPEKTHOI YBPU3SITABABA BEH3UHA -

MHCTaNauuja BUCOKOI NMPpUTUCKA

KoHUuenT paaa BeHTUN 3a ynpaB/bakbe KOJIMYUHOM
_ropusa (apyra sapujaHra)
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—i—a- valve : |
Intake I
valve :H
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‘ i DeIIVery
| plunger




| QUPEKTHOT YEPU3IrABAHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

@ AoBOo4 roPUBA KO CUCTEMA

3ajeaHMuyKa Marucrtpana

HaMeHa MarucrTpasne je ga yCcknaaullTu 3axTeBaHy
KOIMYNHY ropmBa 3a ybpusraBame U aa obesbeau
YHUMDOPMHY pacnogsiey ropmea Ao cBux 6pusraya.

bpusraum cy noctaB/beHU ANPEKTHO Ha
MarmcTpany.

Ha marucrtpanm ce obM4yHO Hanasm n perynaTtop
NpUTUCKA U/ UIn NpuyrwimBad NpuUTMUCKa.



| QUPEKTHOT YEPU3IrABAHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

@ AoBOo4 roPUBA KO CUCTEMA

3ajeaHMuyKa Marucrtpana

JlokanHe nyKrtauyunje nputmncka y3opKoBaHe
pe30HaHUM]JOM KOja ce jaBsba ycneq oTBapata U
3aTBapatba 6pu3rayva nlberaBa ce ageKkBaTHUMU
n36opomM aAmMMeH3unja Marmcrparne.

Y 3aBMCHOCTU O 3aXTeBa M HAMeHe BO3usa

Marucrtana ce nspahyje og yenumka unu on
nnacTtuke.



T\ AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

3ajeaHYKa MarucTpana

1 Fuel rall 7 Connection tube

' 5 Pressure sensor
2 Intermediate fitting3  Supportring 6 Pressure-control &  Screw-on fitting

for HDEV 4  O-ring valve 9 O-ring



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

BeHTUN 3a ynpaB/batbe NPUTUCKOM

o O AW N =

~J

Electrical connection
Valve spring

Solenoid coll
Solenoid armature

Valve needle
Sealing rings

(O-rings)
QOutlet passage

8 Valve ball

Valve seat
Inlet with inlet

strainer



AoBoAa roOPUBA KOl CUCTEMA
OANPEKTHOI YBPU3IrABAHHA BEH3UHA -
MHCTaNauuja BUCOKOI NMPpUTUCKA

BeHTUAN rPaHNYHHUK NPpUTUCKA

1 Valve spring

N

Sealing rings
(O-rings)
Fuel outlet
Valve ball

Filter strainer

o G~ W

High-pressure port




YBPU3IrABAHA BEH3VHA Y

@ A0BO4 rOPUBA KOl CUCTEMA

YCUCHU KOJIEKTOP

Perynatop npuTucka

N O O A WN

Intake-manifold
connection
Spring

Valve holder
Diaphragm
Valve

Fuel inlet

Fuel return



