
Diesel or CI Engines



Efficiency in the function of the compression ratio
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Diesel Control process (- full, --- partial load)



Diesel Fuel System

Low Pressure Fuel Pump
(Supply)

Fuel Pump (Injection Pump)
100-2000 bar

Fuel Filter       

Nozzle          

Fuel Tank        



Direct Injection Combustion



1- Injection



2- Start of Combustion



3-Premixed Combustion



4- Diffusion Combustion



Combustion Process
• Ignition Delay:
Delay between the Start of 

Injection and the Start of 
Combustion (Cetan 
Number)

Injection          

Start of Injection End of Injection

Start of Combustion

End of Combustion

Pressure in the Comb. Chamber       

Combustion Process Ignition Delay     

Start of Combustion

End of Combustion

TDC

TDC

TDC



The Main Tasks of the Injector 
pumps: 
• Supply the fuel:

– At the right time
– Proper pressure
– Right propotion



In-Line Fuel Injection Pump

1. Injector house
2. By-pass (overflow port) channel
3. Helical groove 
4. Barrel
5. Plunger Return Spring
6. fuel amount controller
7. Eccentric
8. Roller
9. Charging channel





In-Line Fuel Injection Pump (Bosch)

Fuel to the Nozzle             

Fuel Injection Tubing

Delivery Valve                            

Plunger                                       

Barrel                                  

Control Rack                            

Plunger Return Spring              

Camshaft                            

Eccentric                 

Start of Injection

End of Injection



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



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

TDC
BDC

TDC
BDC

TDC
BDC



Radial-piston Distributor Pump

P= 1500 bar

Start of Injection Control
Piston

Fuel Metering
Controll Valve       

Timing Sensore



Radial-piston Distributor Pump



Common Rail System
P= 300 –1800 bar

Common 
Rails

High Pressure
Pump

Injectors



Open Type Injector                    Closed Type Injector

Fuel Fuel Neddle Return Spring

Neddle        

The Main Task of the Nozzels:

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

Nozzle Caliber



Pre-chamber type C.C.



Combustion in a Pre-chamber 



Swirl Chamber type C.C.



Piston Pre-chamber type C.C. (M)



Different Open C.C. Designs (DI)



Control of the Diesel cycle (- full load, --- partial load)



Charging systems

– Naturally aspirated
– Mechanically charged
– Turbo charged
– Acoustical charged



Advantages and Disadvantages

• Smaller Engine Dimensions (Down-sizing)
• Higher Power/mass ratio
• Higher efficiency

– Pe/Pm ration better
– Positive pumping work (W(-) -> W(+))

• Smaller Cooler

• Thermically and Mechanically Load increases



Mechanical Supercharging(Roots)



Turbocharging



Turbocharging



Compression and cooling 
(Intercooler)



Waste-Gate Valve Control /SI/



Varible Geometry Control
/CI/



Different Solutions of Turbocharging



Napier-Nomad Diesel-compaund



VW TSI



Acoustical charger

Dr. Fülöp Z.: Belsőégésű motorok
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Helmholtz resonator:

L4
af 

Organe beep effect (quarter wave):



Acoustical Charger



Possibilities of Emission 
Decrease

• 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
 ……



Torque

Specific Fuel 
Consuption

Minimum of Specific 
Fuel Consuption

Maximum 
Torque





Effects of the pre-ignition settings









Exhaust Gas Recirculation (EGR, 
AGR)



High pressure EGR, 



http://www1.eere.energy.gov/vehiclesandfuels/pdfs/deer_2005/session4/2005_deer_baumgard.pdf

Low pressure EGR, 



After Engine
(secondary methods)



Catalytic Converters
3-way (NSCR) Catalysts (=1) 
NOx N2+O2
CO CO2
CxHy H2O+CO2

2-way (oxidation) Catalysts 
CO CO2
CxHy H2O+CO2





Catalytic Converters

Selective Catalytic Reduction (SCR)
NOx+NH3 N2+H2O

NH3(Urea)
Air   





• Monolit PF

Particulate Filter types

• Sintered PF



PF types
• CRT (Continuously Regenerate Technology),
• CDPF (Catalyzed Diesel Particulate Filter),
• CCRT (Catalyzed Continuously Regenerating 

Technology),

Dr. Varga Vilmos: Részecskeszőrök (DPF) alkalmazásának szükségszerűsége

Particulate Filter 
Oxidation Catalyst



END 


