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Executive Summary

The overall objective of the REDIFUEL project is to develop and validate a novel and cost-competitive process for
sustainable production of renewable diesel that is fully compatible with the EN590 fuel standard. The proposed drop-in
biofuel is composed of high-cetane number Cui+ bio-hydrocarbons and Ce-C11 bio-alcohols, resulting in improved
combustion performance and reduced emissions - owing to the share of alcohols in the diesel blend and the paraffinic
structure.

One of the major activities in the REDIFUEL project is to use the REDIFUEL as a drop-in fuel and conduct experiments on
an existing engine technology to see its effect on efficiency and emissions reduction. The CFD simulations play an
important role in understanding the effect of the new bio-fuel on the performance and emissions for the given
combustion chamber of the Single Cylinder Engine (SCE). For this, the CFD is used for combustion development and to
improve nozzle and bowl design. Hence for a high confidence level in the spray model, the spray model calibration is
performed and compared against the High Pressure Chamber (HPC) data. To optimize the combustion system, it is
important to capture the correct liquid and gas-phase fuel penetration of the spray. For promoting the fuel-air mixing,
the penetration of the liquid phase fuel is very important. However, the higher penetration can also lead to higher
emissions if the liquid fuel impinges on the piston bowl wall. Hence, it is important to investigate spray and evaporation
performance of the new bio-fuel REDIFUEL the renewable bio-fuel in a High Pressure Chamber (HPC) and afterwards
reproduce these results in the CFD.

Diesel and REDIFUEL were investigated at various pressure and temperature boundary conditions inside the HPC that
are comparable with part and medium load in-cylinder conditions at the start of injection. The results of the HPC testing
were used to calibrate the spray model of the 3D-CFD simulations. The know-how gain from this numerical study will
be used to optimize the combustion system layout for the renewable bio-fuel.
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