Summary
As a consequence of the stringent emission legislation worldwide, like the Euro Emission Standards in Europe, researchers and engineers are in the need of “re-developing” the diesel combustion engine in order to make it more environmentally friendly. One of the main and most harmful gaseous pollutants of diesel engines for automotive applications are the nitrogen oxides (NOx), the sum of nitrogen monoxide (NO), nitrogen dioxide (NO2) and di-nitrogen monoxide (N2O), which have been and continues to be significantly reduced. 
Focusing on the engine-out NOx emissions, the most popular technique to reduce their level consists in reducing the combustion temperature and the local relative equivalence ratio mixtures by recirculating high amounts of exhaust gasses back to the combustion chamber. This causes the dilution of the fresh oxidizer stream, causing a reduction in its reactivity, which in consequence causes a decrease in the combustion temperature and of NOx. However, this technique influences new physical-chemical interactions between hydrocarbons and NOx as well as a significant change in the diesel spray. Consequently it is necessary to take into consideration all the different NOx formation routes in order to accurately predict this formation.
The fact of considering the different routes implies an increase in the computational cost of the simulations performed which in some cases makes them unaffordable. Therefore the main objective of this thesis is to develop predictive tools capable of considering all these formation routes without increasing the computational costs.
To do so, initially an exhaustive literature review was performed in which the author goes over the different predictive tools analyzing their weaknesses. These relie mainly in performing several simplifications, not always precise, which only have influence at high and not at low temperatures or instead by performing tedious and complex procedures to characterize the different combustion stages. Afterwards a methodology was design capable of satisfying the main objective based on three studies. The first one analyzes in detail the formation process of this pollutant by focusing on the increase of the NO2 ratio in the NOx emissions. The remaining two consist in developing different predictive tools focusing only on the NO specie, because as concluded from the previous one, all the NO2 is formed from NO during a cooling process. The first of these tools is based on an empirical correlation which serves as a corrective equation improving the NO predictions, of the most extended mechanism (Thermal), specially in cases with massive recirculation of combustion products. The second relies in tabulating as a function of temperature, oxygen content available and pressure the reaction rate of the NO formation process as well as the NO formed considering equilibrium state.
[bookmark: _GoBack]Finally, in order to perform all these studies and accomplish the main objective a commercial chemical-kinetic software (Chemkin), in its professional version, was employed serving as a developing and a reference tool.  
