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Development of chained partial chemical kinetic 

mechanisms for Computational Fluid Dynamics 
simulations 

Background 
Computational Fluid Dynamics (CFD) are used to simulate flow fields in many dimensions. With the 

Addition of a chemical kinetics mechanism, and the simulation can be done for a combustion process, 

such as a car engine or a gas turbine. Running CFD calculations is computationally expensive, and using 

a small kinetics mechanism is of outmost importance. Combustion processes envelop several hundreds 

or thousands of reactions, and must always be simplified in order to be computationally feasible for 

CFD simulations. 

Tradionally, this is 

accomplished by 

removing all but the 

most essential reactions 

and thus sacrificing 

predicability of minor 

species, such as 

carbonmonoxid (CO), 

hydroxid (OH) and 

formaldehyde (CH2O). 

Project Description 
The goal of this project is to develop a series of small mechanisms that each describes a different 

timeframe of the combustion process with high accuracy even for minor species. The CFD simulation 

can then use the mechanism that is suitable for a given time step, ensuring the mechanism used for 

calculations always is smaller, and simulates reality with higher accuracy, than the traditional approach. 

During the project, the student will mostly be working with fundamental chemical kinetics and laminar 

flames, but will also be obtaining insight in the work methodologies of CFD simulations its real life 

applications. 

Prerequisites 
The project is of theoretical nature, and will mainly consist of development and evaluation of kinetic 

mechanism generation, using theoretical and numerical tools. A myriad of methods has to be critically 

examined and compared. Because of this, programing skill is mandatory and an investigative mind set 

will greatly aid the potential candidate. Basic training in chemistry is beneficial combined with a 

bachelor degree in physics, mathematics, chemistry, computer science, energy science or similar. 

Period 
The project spans over a full year, and can begin earliest March 2017. 

Contact 
If you are interested, please contact one of us. 

Christoffer Pichler Dr. Elna Heimdal Nilsson 

Fysicum, Room E412 Fysicum, Room E414 

Tel. 046 - 222 14 02 Tel: 046 - 222 14 03 

christoffer.pichler@forbrf.lth.se elna.heimdal_nilsson@forbrf.lth.se 
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