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Climate protection on the rail: Use of rapeseed oil fuel in trains may considerably 

reduce CO2 emissions. (Photo: Dr. Uwe Knoblauch) 

 

In the future, trains and inland water vessels are to run on na-

tive fuel based on rapeseed oil – this is the objective of a joint 

research project of the Institut für Kolbenmaschinen (IFKM) of 

KIT and the Technology and Support Centre in the Centre of Ex-

cellence for Renewable Resources (TFZ), Straubing. Fuel based 

on rapeseed oil allows for a considerable reduction of green-

house gas emissions without competing with food or animal 

production. The scientists are studying how efficient combus-

tion can be achieved with minimum pollutant emission.  

  

In a high-pressure test rig made of glass, the researchers working 

with the Chair Professor Ulrich Spicher observe and optimize the 

breakup of the rapeseed oil fuel in the combustion chamber into fine 

droplets and its mixing with combustion air. In this way, the largest 

possible fraction of the energy stored in the fuel is converted into 

engine power with minimum pollutant emissions. “In the next year, 

we will continue our studies using real engines in rail cars and inland 

water vessels,” reports Dr. Sören Bernhardt from IFKM. These en-

gines will be modern diesel engines whose injection systems are 

tailored specially to the use of fuel based on rapeseed oil. For this 

  

Rapeseed Oil Enables Trains to Run More Environ-
mentally Friendly 
Engine and Fuel Experts Study Use of Fuels Based on Vegetable Oil in Rail Cars and Ships  
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reason, the IFKM scientists cooperate closely with the researchers 

of the TFZ, who focus on fuel quality in particular.  

 

“The use of rapeseed oil fuel represents an immediately available 

possibility of reducing anthropogenic (caused by humans) carbon 

dioxide emissions (CO2),” explains Dr. Bernhardt. During combus-

tion, biofuels only emit about as much CO2 as was taken up by the 

plants from the atmosphere during growth. When considering culti-

vation, processing, and transportation, fuel based on rapeseed oil 

according to DIN 51605 leads to to at least 57% fewer greenhouse 

gas emissions than diesel fuel. “In agricultural areas in Germany, 

cultivation of plants with balanced crop rotation may suffice to re-

place about 10% of the total consumption of fossil diesel fuel without 

adversely affecting food and feedstuff production,” explains Dr. Ed-

gar Remmele, TFZ. This potential is one reason why KIT and TFZ 

scientists focus on the use of rapeseed oil fuel in trains, inland navi-

gation vessels, and agriculture. Moreover, the spectrum of engines 

for which adaptation measures have to be developed is manageable 

and it can be ensured that these engines are always operated with 

the same fuel. “In the future, more attention should be paid to the 

use of pure biofuels in appropriately selected areas. At the same 

time, it will be important to reduce fuel consumption. This is the only 

way to reach the climate protection objectives,” says Remmele.  

  

The project is funded by the Deutsche Bundesstiftung Umwelt 

(German Federal Environmental Foundation) and supported by sev-

eral companies in the engine and supply industries as well as by 

potential users. Rapeseed cultivation and fuel production in Germa-

ny fulfill the requirements of the German Sustainability Ordinance, 

which ensures observation of high environmental standards. In addi-

tion, production of rapeseed oil fuel gives rise to valuable protein 

feedstuff that can replace imported soy.   

 

The Mobility Systems Center pools KIT activities relating to 

vehicle technology. Presently, 40 KIT institutes with about 800 

employees are working on methodological and technical fun-

damentals for tomorrow’s vehicles. It is their objective to de-

velop energy-efficient, low-emission, and safe vehicles and 

mobility concepts. The researchers also consider the complex 

interactions of vehicle, driver, traffic, and society.  

 

Under the heading of “Future Mobility”, KIT will present its sci-

entific activities on its new “Campus East – Mobility and Inno-

 

Injection of rapeseed oil. (Photo: Markus 

Lüft, KIT) 
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vation” during an Open Day on July 02. More information can 

be found at: www.pkm.kit.edu/3072.php 

 

Karlsruhe Institute of Technology (KIT) is a public corporation 

according to the legislation of the state of Baden-Württemberg. 

It fulfills the mission of a university and the mission of a na-

tional research center of the Helmholtz Association. KIT focus-

es on a knowledge triangle that links the tasks of research, 

teaching, and innovation.  

 

This press release is available on the internet at www.kit.edu. 
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