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Executive summary

This is a purely research project, which combines fundamental research with engine applied research, as well as experimental and computational tasks, as a preliminary step towards engines combustion optimisation with currently available and future technology.

The objective of the proposed project is to provide a better understanding of how engine heat transfer affects the local, instantaneous temperature distribution and in direct consequence the NOx formation in gasoline and diesel engines. 

Advanced measurement techniques will be employed and simulation tools will be developed. 

The project work will be divided into separate workpackages (WP) most of them subdivided into sub-tasks. 

	Work package No.
	Work package title

	1
	Experimental studies in gasoline engines

	2
	Experimental studies in a HDT diesel engine

	3
	Modelling of turbulence and wall treatment

	4
	Fundamental experimental studies

	5
	Implementation of models in CFD codes

	6
	Validation and application for gasoline engines

	7
	Validation and application for diesel engines

	8
	Consolidation of database and assessment


1.1 Objectives and strategic aspects

The models and methodologies, developed within this project will enable the prediction and optimisation of engine emissions and efficiency for future generations of engines.

The results of the project will complement current databases, instrumentation and simulation tools and empower development engineers to further reduce engine pollutant and emissions simultaneously.

Major technical objectives are:

· To Perform advanced experiments in motored and fired research and production engines of gasoline and diesel type. The correlation of engine heat transfer, engine parameter settings and NOx emissions will be assessed.

· To develop and validation new sub-models for turbulence and wall treatment, which are accurate, stable and sufficiently fast to be used for engine development on a regular basis in order to predict engine heat transfer and NOx emissions with high accuracy.

· To perform fundamental experiments in simplified geometries for the validation of the simulation models

· To integrate the sub-models into existing CFD (Computational Fluid Dynamics) engine codes, used in the design and optimisation of modern gasoline and diesel engines in order to comply with current and future pollutant regulations.

· To develop, implement and validate a numerical methodology for the prediction of the combustion chamber heat transfer as a key prerequisite for NOx emission calculations. A method will be developed for the use of simulated 3D results of heat transfer from a few operating points for the improvement of models and parameter adjustment in 1D simulations.

· To consolidate a database  for the assessment of experiments and simulation results.

1.2 Project status

At the present stage of the research, the experimental facilities have been constructed and tested, and different experimental parametric studies have been performed. 

Regarding modelling tasks, different turbulence and wall function models have been evaluated and integration into existing CFD codes (in-house and commercial) has been started.

