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Diesel Fuel System

Fuel Tank
ﬂi"iﬁ‘ Low Pressure Fuel Pump
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Direct Injection Combustion




1- Injection




2- Start of Combustion




3-Premixed Combustion
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4- Diffusion Combustion




Combustion Process

* Ignition Delay: njection
Start of Injection

Delay between the Start of = ﬂ
Injection and the Start of
Combustion (Cetan @
Number) -

End of Injection

P —

| Pressure in the Comb. Chambe TbC

Start of Combustion

P

(atm) 80

[ End of Combustion

~~\
\
\
X N\
N\
L N
0 | | ]

_ TDC
Combustion Process Ignition Delay

End of Combustion
i
Start of Combustion
| | ] | ] ]

~180° -%0° v %0° 180°

T T T 1T 71

| I | LI 1 11




The Main Tasks of the Injector
pumps:

o Supply the fuel:
— At the right time
— Proper pressure
— Right propotion
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Fuel to the Nozzle
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In-Line Fuel Injection Pump (Bosch)



BOSCH VE type Distributor type Injection Pump
(radial-piston)

Rotary actuator :
S—— = — Electromagnetic

Valve

Eccentric shaft
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Fuel Input

Plunger

Camshaft

. 4l 1
- e
Fuel to the
¥ , — Nozzle

Fccentric Disc
Lever

Start of Injection Control
Piston

Fuel Metering
Controll Ring



BOSCH VE type Distributor type Injection Pump
(radial-piston)

BDC BDC |
TDC TDC

TDC



Timing Sensore

Fuel Metering
Controll Valve

Start of Injection Control




Radial-piston Distributor Pump
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High Pressure Injectors
Pump gt
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Open Type Injector

Fuel Neddle Return Spring
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The Main Task of the Nozzels:

Provide homogeneous Fuel Jet
Guaranty Satisfactory Droplet Size
Promote Fuel Jet Development
Avoid of Back Flow

Closed

Fuel ¢ #

\\\E\_\

Type Injector
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Pre-chamber type C.C.



Combustion In a Pre-chamber
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Swirl Chamber type C.C.
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Piston Pre-chamber type C.C. (M)



Different Open C.C. Designs (DlI)
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Charging systems

— Naturally aspirated

— Mechanically charged
— Turbo charged

— Acoustical charged






Mechanical Supercharging(Roots)
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Different Solutlons of Turbocharging
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Napier-Nomad Diesel-compaund



Air Flow in the VW Twincharged TSI

Katalysator
Catalyst







Acoustical Charger
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Possibilities of Emission
Decrease

e Emission Decrease:

— Before Engine
— Fuel (S, Pb, Heavy metals)

— In the Engine
— Constuction
— EGR
— Air-to-Fuel ratio
— After Engine (secunder methodes)
— 3 way catalytic converter
— oxidacion catalytic converter



Specific Fuel
Consuption

Maximum
Torque

Minimum of Specific
Fuel Consuption




WY
50
12 \_ N\
-._40"\\
10 _\-3":\V. N /L
B0 NS 7
p \\\ 4
4 Nl Lz
N
5 \\ \- -
NO
2/kWh S0
5 ',J ~\ \50
40" y
18 1
if\\
16 +H \‘ Y
14 1 30° .\
T )
12 Sl sh \
10 / E o‘.".\ \\
177320 \
2 / AN
AR
) Y N
4 //"//-: 2 o
7 N s
co —
g/kWh
600 —a 1
50°
20°
400 %\
200 \\
\'——_—=

0,7 0,8 09 1 1,1 1,2 13

A

100

08 09 10 1,1 172

fajlagos
fogyasztas
g’kWh
580 20
540 //
500 // 30°
460 7
Ly
420 A ¥ 7
v " v/ “."/’/,
380 =i} alLaft Sy
2 L 50
-.N,-.-I-:‘-—,‘—}/I
0,8 0% 1,0 1,1 12 13 14

Effects of the pre-ignition settings



Exhaust Gas Recirculation (EGR,
AGR)
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EDC - Steuergerat

Atmosph.-
Druck

Unterdruck-
versorgung
Ventil fur
Abgasriickfiihrung
N18

SSP 153/27

Luftmassenmesser G70

Unterdruck
Atmospharendruck
Saugrohrdruck

Ladeluftkihler

AGR - Ventil

Steuerdruck
elektrische Signale




xhaust Restriction Valve

Exhaust Gas

Diesel Particle Filter EGR Cooler

EGR

Exhaust Gas Valve

Cooled Air from
Intercooler

Compressed Air
from Turbocharger

Air Inlet






Catalytic Converters

3-way (NSCR) Catalysts (A=1)
1 CO NO

2-way (oxidation) Catalysts

CO == CO,
C\H, => H,0+CO,




Catalytic Converters

Selective Catalytic Reduction (SCR)
NO,+NH; ==>N,+H,0
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Usage example SCR system  scr:seiective cataiytic Reduction

| Engine ECU|-

Control circuit

R Urea solution
Oxidation ey
catalvst injector  SCR catal




Particulate Filter types

e Sintered PF

t PF

 Monol

Fibre mat




PF types

 CRT (Continuously Regenerate Technology),
 CDPF (Catalyzed Diesel Particulate Filter),

 CCRT (Catalyzed Continuously Regenerating
Technology),

—i

Oxidation Catalyst
Particulate Filter CHg + 20, CO2+ 2H,0

2NO, + C> 2NO + COy 2C0O + 0> 2CO;
; 2NQC + O, 2NOp

Dr. Varga Vilmos: Részecskeszdrok (DPF) alkalmazasanak szikségszerlisége






