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Reactivity Controlled Compression Ignition (RCCI) is a new internal combustion engine con-
cept that has been demonstrated to be a promising method to achieve high efficiency – clean 
combustion. RCCI engine experiments performed at the Engine Research Center in light- and 
heavy-duty test engines and in a vehicle have also been compared to conventional diesel en-
gine experiments. In addition, detailed computational fluid dynamics modelling is used to ex-
plain the experimentally observed trends. It has been found that RCCI combustion is capable 
of operating over a wide range of engine loads with near zero levels of NOx and soot pollutant 
emissions, acceptable pressure rise rates and ringing intensities, and very high indicated ef-
ficiencies. For example, a peak gross indicated efficiency of 56 
per cent was observed at 9.3 bar indicated mean effective pres-
sure and 1300 rev/min in a heavy-duty test engine. Comparison 
between RCCI and conventional diesel show a reduction in NOx 
by three orders of magnitude, a reduction in soot by a factor 
of six, and an increase in gross indicated efficiency of 16.4%. 
The simulation results indicate that the improvement in fuel 
conversion efficiency is due both to reductions in heat transfer 
losses and improved control over the start and end of combus-
tion.
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Picture: Planar Laser Induced Fluorescence (PLIF) images of formaldehyde (red) and OH (green) in RCCI combustion with 
predicted equivalence ratio at various depths below the cylinder head.

Picture: Squish (upper) window images, in-cylinder 
natural luminosity images of RCCI combustion.
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Professor Rolf D. Reitz has developed practical methods for 
reducing pollutant emissions and improving the fuel econ-
omy of internal combustion engines. A major focus of his 
research is the design of fuel-injected engines, and his spray 
and combustion models are widely used in the automotive 
industry. His heavy-duty diesel engine laboratory was the 
first to demonstrate that the use of multiple injections can 
give significant emissions reductions. 
His recent work on diesel/gasoline dual-fuel reactivity 
Controlled Compression Ignition (RCCI) has demonstrated 
dramatic improvements in fuel economy while meeting strin-
gent emissions mandates, reducing the need for NOx and 
particulate (soot) after treatment. 
Prof. Reitz has authored and co-authored more than 520 journal publications and 
he has 9 patents. He is former director of the UW-Madison‘s Engine Research 
Center. He received his PhD degree from Princeton University in 1978.

Aurel Stodola (1859 – 1942) was a professor in the depart-
ment from 1892 to 1929 and a pioneer in the area of technical 
thermodynamics and its applications in gas and steam 
turbines. He has also been credited with developing the 
world‘s first artificial limb, the so-called „Stodola  arm“.
The Stodola Lecture is given by an internationally recognized 
expert in the broad discipline of mechanical and process 
engineering, who is elected by the department faculty and 
awarded the ETH Stodola Medal.

We kindly invite you to the Aurel Stodola Lecture of the Department 
of Mechanical and Process Engineering of ETH Zurich:

Wednesday, 9 November 2016, 3 p.m. - 4.15 p.m.
AudiMax, ETH main building (HG F 30)

An aperitif will be offered after the lecture
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