
Reset the slide back to its  

original form via menu bar: 

Home // Slides // Reset 

 

Change the slide layout  

via menu bar: 

Home // Slides // Layout 

 

Change the text level 

via menu bar:  

Home // Paragraph // Increase/ 

Decrease List Level 

Alternating between white and black 

slide layouts via menu bar:  

Design // Themes 

(Right click: Apply to All Slides or  

Apply to Selected Slide) 

Increase 

List Level 

Decrease  

List Level 

Show guides via menu bar: View // Show // tick Guides Reserved areas for stamps and icons 

CNG-Diesel Powertrain – a concept to improve the 

profitability of Diesel engines in commercial vehicles 
Heiko Beil, Franz-Paul Gulde, Dr. Berthold Keppeler, Markus Paule – Daimler AG 



Agenda 
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1. 

2. Integration of the CNG System in diesel Sprinter 

3. Status quo of the project challenges 

4. Fuel saves and emissions 

5. Conclusion 

Motivation for combined CNG diesel combustion 



Natural Gas in place worldwide 
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Potential for more than 230 Years 



Fuel prices in Germany 
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• CNG prices very stable 

compared to diesel prices 

• project started beginning of 

2014  price differences 

more attractive than actual 

prices 

• energy based comparison 

CNG still cheaper 

 

Source:  www.gibgas.de 

 www.adac.de 

  

  

Comparison fuel prices diesel vs. CNG  2008 - 2016 

  

  



The Sprinter:  due to BlueEfficency features best TCO in market 
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Project-Target:  

additional CNG system to improve TCO with minimal impact on basic powertrain  

CNG System 

for dual fuel combustion 



Dual Fuel System in Sprinter  
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CNG-Tank 

Diesel-Tank 

CNG  

pressure regulator 

CNG – Injector  

in manifold 



Status quo of the challenges to fullfill the project targets   
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Switching diesel to CNG diesel

combined combustion

Airpath model and torque model for

combined CNG/diesel combustion

Position of CNG Injector for best

mixing behaviour

Selection of CNG System to fullfill

demands on full and part load

combustion behaviour for low CNG

emissions engine out

CH4-conversion on oxidation

catalyst

costs and packaging of CNG

System

goal

status quo

CH4 



Combustion System 
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CNG to Diesel Ratio  
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• up to 90% CNG mass ratio in 

the engine map 

• no CNG in lower load due to 

low temperature at the 

exhaust gas system 

• Same engine out power 

between diesel only and 

CNG/diesel combined 

combustion 
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Limitation: Engine protection 

on exhaust gas side  

Limitation: Exhaust gas temperature for  

CH4-conversion on Oxidation Catalyst 

Steady state speed on test bench 

80 km/h; 7th gear 

100 km/h; 7th gear 

120 km/h; 7th gear 

130 km/h; 7th gear 

160 km/h; 7th gear 

50 km/h; 5th gear 



Fuel Saves 
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Distance from Stuttgart to Leipzig: 470 km 

 

Fuel-cost diesel only:  82,63 € 

Fuel-cost CNG-diesel combined:  57,67 € 

Savings:  24,96 € 

 

 

 

 

Remarks: 

consumption based on BAB130 

Fuel-cost: 1,35€ Diesel, 1,10€ CNG (prices at the beginning of the project) 

 



Emissions  
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CO2 CO2+CH4GWP

100% = CO2 emission of diesel only 

∆5% 

Energy-Ratio: 30% CNG – 70% diesel in testcycle 

CO2 emissions of combined CNG diesel 

CO2 CO2+ CH4 GWP 
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NOx-emissions EoP equal even higher engine out emissions with combined  

CNG diesel combustion  adaption of Adblue® strategy necessary 



Conclusion 
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• The combination of diesel and CNG is an attractive way for reducing TCO and CO2 emissions for 

commercial vehicles 

• To bring these benefits to market, a change in the legislation is required 

• The drivability of the system as shown is nearly full filled in all boundary conditions (high, cold, sea-

level, …) and switching between diesel only and combined CNG diesel is unsuspicious 

• Modern passenger car diesel engine shows many features, which help to perform the combination 

of CNG and diesel combustion 

• A further development on the CH4 conversion on the oxidation catalyst has to be done to get the 

best performance of the powertrain in combination with low emissions 
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Thank you for your attention! 


