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NOJEANHAYHHU CUCTEMM
YBPU3IABAIBA AN3EJ1 TOPUBA
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L [n3en MoTopu Cca OUCKPETHUM CUCTEMUMA
ybpusraBarba ropmea uMmajy nojeanHadHe- ogBojeHe
nyMne 3a CBaku uunnmHaap mMoTtopa.

[0 OBakBu CUCTEMU 3a AOBOA ropmBa Cy Nnako
npunaroa/buMBKU 3a nojeanmHadyHe MOTOope.

[0 Mana aAyXuHa ueBU BUCOKOI NMputucka obesbehyje
nobpe KapakTepuctmnke ybpmusraBsarba ropmsa u
EeKCTPEMHO BUCOKE NMpUTUCKE.

[0 Y OCHOBM AUCKPETHU CUCTEMU YOpU3raBatba MOry
6T MEXaHNUYKU/XNAPAYINYKN U ENEKTPOHUCKN
KOHTPOJIMCaHMN.



HAMEHA U NOAEJIA CUCTEMA

Discrete cylinder systems

l i

Fuel-

quantity Port-controlled Solenoid-valve controlled
control l l

Control Mechanical/hydraulic Electronic

method . i i l

Type 'pl'mqesz SRl et Unit pump system (UPS) Unit injector system (UIS)
Area - Construction machinery - Heavy-duty trucks - Cars
of use - Pumps - Construction and - Commercial vehicles

- Tractors agricultural machinery

- Power generators - Railway locomotives

- Railway locomotives - Ships

- Ships



NMNojeanHauyHe KAMMNHe nyMmne

HaMmeHa:

O

O

CHara moTtopa 4-75 kW no umnuHapy y Manum
rpaheBMHCKUM MallMHaMa

CHara MoTtopa 75-1000 kW no unnmHapy y BenukKum
rpaheBUHCKUM MallMHaMa uinm y 6poackmm MoTopmMma.

HaunH ocTBaperba NpUTUCKA UAEHTUYAH Kao Yy
NNHWJCKUM NyMMama, Kao U ayToMaTcKa perynauuja
ybpusraHe KosiMynHe ropmBa U MOMeHTa ybpusraBamba

[lymne ce cHabgesajy ropuBoM 3yn4acToMm MyMrom
HUCKOI Nputucka 3-10 bar

Koa MoTopa 4uja je cHara Beha og 100 kW no
UMANHAPY YMECTO Au3ena, Mory ce KOpuctutu BMCOKO
BUCKO3UTETHA TellKa Y/ba Koja ce Mopajy nperxoaHo
rpejati Ha TemnepaTtypy oa 150 °C



AL-SGYORND

1
k=4




UNIT INJECTOR SYSTEM (UIS)_NyMINA

@ BPU3IrA4 CUCTEM U UNIT PUMP SYSTEM

[l

Ll

(UPS)_NOJEANMHAYHA NYMIA BPU3TAY
CUNCTEM

Ob6a cucrtema omoryhaBajy eKCTPEMHO BUCOKE
NpUTUCKE

OmoryhaBajy npeuunsHy perynauujy
ybpusraBara ropmBa Koja je npakumTyHO
beckoHayaH y 3aBUCHOCTU O YC/iOBa paja
MOTOpa

MoTopu onpemM/beHN OBUM CUCTEMMMA UMaA]Y
HUXXY eMUCUjy UMagyBHUX racoBa,
€KOHOMUYHU]U CY U TULWLIN N nMajy bosbe
nepdopMaHCce U KapaKTEPUCTUKE



@ UNIT INJECTOR SYSTEM (UIS)_NyMINA
' BPU3TrA4 CUCTEM

[0 llojaBuo ce y koMepuumnjanHmuMm sosmnmuMma 1994 a
Yy OYTHUYKUM Bo3unmma 1998. roanHe

[l Beoma norogaH 3a yrpaakmkhy Koa cucrtema
anpekTHor ybusrasama (DI)

NpuMeHa:

0 [yTHM4YKa u KoMepuujanHa BO3ua ca MOToOpuMa
oA Tpu umnuHapa n 1.2 | paaHe 3anpeMuHe mn 45
kKW ca obpTHMM MoMmeHTOM oA 195 Nm ao MoTopa
ca agecert uunuHpapa og 5 | pagHe 3anpeMunHe u
230 kW ca o6pTHMM MoMeHTOM o, 750 Nm

[0 Kao u KoA TelwKnxX KaMMoHa KOoju pa3Bujajy cHary
oa 80 kW no umnuHapy



@ UNIT INJECTOR SYSTEM (UIS)_NyMINA
' BPU3TrA4 CUCTEM

0 OBUM cucTteMm nmajy oasiMyHe Xxuapayandke
KapaKTepPUCTUKE

OO0 Mputucum yébpusrasara Ao 2050 bar
[0 Wmajy moryhHocT nunoT ybpusraBama



I\ UNIT PUMP SYSTEM
| (UPS)_MNOJEOUHAYHA NYMMNA EPU3rAY

CUNCTEM

[ Beoma noroaaH 3a yrpagky Koa CUCTEMaA AUPEKTHOr
ybusrasama (DI)

NMoctoje Tpm Bep3nje oBor cucreMma:

[0 3a koMmepuujasHa BO3/a ca MOTOpuMa A0 8
uunuHagapa n nsnasHom cHarom go 35 kW no

LMAUHAPY

[0 3a Tewka KoMepuujanHa Bo3unsia ca MOoTopuMa 4o 8
uunauHgapa nm n3nasHom cHarom go 80 kW no
LUMAMHAPY

[0 3a moTope y rpaheBuHU, nos/bonpuBpenu,
XenesHunum n bpoaosuma ca ca motopuma ao 20
uuanHgapa m n3nasHom cHarom go 500 kW no

LUAVHAPY



UNIT INJECTOR SYSTEM (UIS)_NyMINA

(UPS)_NOJEANMHAYHA NYMIA BPU3TAY

@ BPU3IrA4 CUCTEM U UNIT PUMP SYSTEM

CUNCTEM

O6a cucrema nMmajy yeTupm nogmcmreMa.

1.

2.

NMoacncremM HUCKOr NPUTUCKA 4YMjM je 3aaaTak Aa
06e3eb6au ropmeso oarosapajyhe uncrohe v npuTmncka

NMNoacncremM BUCOKOI NPUTUCKA KOJU reHepuLle
notpebaH nputucak ybusrasawa u ybpmusrasa ropmso y
pagHu NpoCcTOp MOTOpPA/KOMOPY 3a caropeBare

. ENneKTpoHCKM cucTeM ynpassbatba paaoM (EDC) koju

ce cacToju o4 ceH3opa, ynpaB/bayke jeguHuLe u
aKkTyaTopa o06e36ehyjyhun cBe ynpaB/bayke U KOHTPOJIHE
PyHKLUM]je Kao KOMYHUKaUWU]y ca APYrMM CUCTEMMUMA

. NMoacuncrtem 3a goBOoA Basayxa m ns3baumBame

npoaykKarta caropeBatba Koju obesbehyje 4OBO/bHY
KOJIMUMHY Basayxa v BpLUM peunupkynaunjy n3gyBHUX
racoBa M CMaHeHe TOKCUYHE eMuUcuje



BPU3TrA4 CUCTEM U UNIT PUMP SYSTEM
(UPS)_NOJEAVUHAYHA NYMINA BPU3IrA4
CUCTEM

@ UNIT INJECTOR SYSTEM (UIS)_NYMIIA

Electronic Diesel Control EDC: engine management, Sensors, interfaces

i I

Air intake and

Fuel supply High-pressure system
exhaust-gas systems

(low-pressure system)

L o

<— Signals Engine Li E
4mm Diesel fuel




i UNIT INJECTOR SYSTEM (UIS)_NyMINA

.~ BPU3IrA4 CUCTEM U UNIT PUMP SYSTEM

| (UPS)_NOJEANMHAYHA NYMIA BPU3TAY
CUNCTEM

[0 MoaynapHu amnsajH oba cuctema omoryhasa fako
npunarohaBamwe Ha pasnuuyuTe MoTope

[0 OcHOBHa pas3fnunkKa je y MecTy reHepucarba BUCOKOr
NpuUTUCKa

0 Koa nymna 6pusrady cucrtema dpopmupajy jeaHy jeanHuuy
na oaatine n Hasue UNIT INJECTOR. OBoM jeanHMLOM
OMpeMJ/bEeH je CBaku unnmHaap Ha Motopy. Kako Hema
LLeBU BUCOKOI NpuTtnucak Moryhe je reHepucatu jako
BMCKO NPUTUCAK KOJU Ce MOXe NpeLun3HOo perynucaTu.

[l Koa UNIT PUMP cucrtema BMCOK NMPUTUCAK Ce reHepulle
y nojeanHa4yHoj nymnu, AoK je 6pusrad oaBojeH 1 cnojeH
ca NMyMrnoM KpaTKOM LEeBU BUCOKOI NnpuTucka. lNpeaHocT
OBakBe KOHCTpyKuuje je y 60/beM UCKOPULLITEHY
NpoCcTopa, NaKlle je peaan3oBaH NMNOroH nyMmne Kao u
o4AD>XBaHhse.



BPU3IrA4 CUCTEM U UNIT PUMP SYSTEM

P UNIT INJECTOR SYSTEM (UIS)_NyMIIA
@ (UPS)_NOJEAUHAYHA NYMINA BPU3TAY

CUNCTEM
a) UIS 3a nyTHu4YKa BO3Na 1. Knauwmkanuua
b) UIS 3a komepLujanHa Bo3una 2. BbperacTo BpaTtuio
c) UPS 3a koMmepuwujanHa 3. Enmar. BeHTun BMCoOKOr npmuTmucka
BOO3una 4. [Tlymna npusradv
6. bpwu3raud
a b /. Ues Bllc

[TojeanHavHa nyMmna
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Y6pusrasame
an3en ropuvBa Koa
NYTHUYKUX BO3UJ1a
no cucrtemy

UIS _nymMmna 6p3urauy




pU3raBame ansen
ropmBa Ko NYTHUUYKUNX

BOSVITA IO CUCTEMY

UIS_nymMmna 6p3urau

Engine, engine control unit and high-pressure
fuel-injection components

24
25
26
27
28
29
30
M

© 0N OO A WON =D

-
=

15

Fuel rail

Camshaft

Unit injector

Glow plug

Diesel engine (DI)

Engine control unit (master)
Engine control unit (slave)
Torque

Sensors and desired-value generators
Accelerator-pedal sensor

Clutch switch

Brake switches (2)

Operator unit for cruise control

Glow plug/starter switch (“ignition switch”)
Vehicle-speed sensor

Crankshaft speed sensor (inductive)
Engine-temperature sensor (in coolant system)
Intake-air temperature sensor

Charge-air pressure sensor

Hot-film air-mass flow sensor (intake air)

Interfaces

Instrument cluster with signal output for fuel
consumption, engine speed, etc.
Air-conditioning compressor with control
Diagnosis interface

Glow plug control unit

CAN Controller Area Network

(vehicle's serial data bus)
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Fuel supply system (low-pressure system)

A

Fuel filter with overflow valve

Fuel tank with filter and electric presupply pump 1

Fuel level sensor

Fuel cooler
Pressure limiting valve 5
Additive system
Additive metering unit 3
Additive control unit
Additive tank

4

Air-intake system

Exhaust-gas recirculation cooler
Charge-air pressure actuator
Charge-air (in this case with Variable
Turbine Geometry VTG)

Intake manifold flap

Exhaust-gas recirculation actuator
Vacuum pump

Emission control systems

Broadband oxygen sensor Type LSU

Exhaust-gas temperature sensor

Oxidation-type catalytic converter

Particulate filter

Differential-pressure sensor

NOyx accumulator-type catalytic converter
Broadband oxygen sensor, optionally as NOx sens:

10 ElE—

1

1

43

41




Y6pusraesame
An3en ropmeBa Kopa
KoOMepuunjaaHux
BO3UJ1a NO CUCTEMY
UIS_nymna 6p3uvurav
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UP_nojeanHa4vHa
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Y6pusrasamwe Aam3sen ropmsa
O KoMepuujasiHUX BO3usa
emy UIS_nyMna

4 UWJin

UP_nojeaMHaudyHa nyMna

BOW

Fig. 2
Engine, engine control unit and high-pressure
injection components

21 Air compressor
CAN Controller Area Network (vehicle’s serial data bus)
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Unit pump and nozzle-and-holder assembly
Unit injector

Camshaft

Rocker arm

Engine control unit

Relay

Auxiliary equipment (e.g. retarder, exhaust flap
for engine brake, starter motor, fan)

Diesel engine (DI)

Flame glow plug (alternatively grid heater)
Torque

Sensors and setpoint generators
Accelerator-pedal sensor

Clutch switch

Brake switches (2)

Engine brake switch

Parking brake switch

Control switch (e.g. cruise control, intermediate
speed control, engine speed and torque reduction)
Starter switch (“ignition switch”)

Charge-air speed sensor

Crankshaft speed sensor (inductive)

Camshaft speed sensor

Fuel temperature sensor

Engine-temperature sensor (in coolant system)
Charge-air temperature sensor

Charge-air pressure sensor

Fan speed sensor

Air-filter differential-pressure sensor

Interfaces

Air-conditioning compressor with control
Alternator

Diagnosis interface

SCR control unit

(up to three data busses)

C Fuel supply system (low-pressure system)

31 Fuel pump

32 Fuel filter with water-level and pressure sensors

33 Control unit cooler

34 Fuel tank with filter

35 Fuel level sensor

36 Pressure limiting valve

D Air intake system

37 Exhaust-gas recirculation cooler

38 Control flap

39 Exhaust-gas recirculation actuator with exhaust-gas
recirculation valve and position sensor

40 Intercooler with bypass for cold starting

41 Turbocharger (in this case with VTG) with
position sensor

42 Charge-air pressure actuator

E Emission control systems

43 Exhaust-gas temperature sensor

44 Oxidation-type catalytic converter

45 Differential-pressure sensor

46 Particulate filter

47 Soot sensor

48 Fluid level sensor

49 Reducing agent tank

50 Reducing agent pump

51 Reducing agent injector

52 NOy sensor

53 SCR catalytic converter

54 NH; sensor

55 Blocking catalytic converter

56 Catalyzed soot filter Type CSF

57 Hydrolyzing catalytic converter
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