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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 C11+ bio-hydrocarbons and C6-C11 bio-alcohols, resulting in improved 

combustion performance and reduced emissions - owing to the share of alcohols which brings fuel bone oxygen 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 a given combustion 

chamber. The CFD is furthermore used for combustion system development, to improve the nozzle and bowl design. In 

the present study, the effects of different injection parameters, i.e nozzle cone angle, number of holes, hydraulic flow 

rate and piston bowl shape on the mixture formation are studied. For modelling the fuel spray, a calibrated spray model 

from deliverable 3.2 is used. The effect of different piston bowl shape is studied in order to improve mixture formation 

and combustion performance while reducing emissions. 

In VECTO simulation tool driving cycles are defined based on vehicle group ( i.e. Long haul, Regional delivery trucks etc). 

The load points are selected based on the data derived from the VECTO simulation tool for heavy duty engine. Based 

on the VECTO simulation tool, the HD engine operates ≈ 90% of the times around the cruise point and the best efficiency 

point. Therefore, both the Diesel and REDIFUEL were investigated at cruise point and best efficiency point with the help 

of CFD simulation. The know-how gain from this numerical study will be used to optimize the combustion system layout 

and define hardware for the single cylinder research engine for renewable fuel. 
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