
Diploma project at the Division of Combustion Physics 

Peak detection of species concentrations in 

multistage ignition processes for ignition delay 
calculations 

Background 
In combustion physics, within the 

field of chemical kinetics, ignition 

of fuels are often studied. Some 

fuels undergo a multistage ignition 

process and will produce rapid 

temperature increase, or radical 

formation, at each ignition point. By 

studiying simulations of the ignition 

process, detailed species and 

temperature profiles can be obtained 

with very high temporal resolution. 

The validation experiment of the 

simulation will not be able to 

reproduce all the data due to some 

species do not fluoresce in a useful 

wavelength and experiments cannot be performed with the same temporal resolution. To be able to 

validate the simulation using the experiment, a single strongly fluorescing experimental peak is chosen, 

and then it is matched against the corresponding peak in the simulation. The time between the start of 

the experiement and the chosen peak is called ignition delay. 

Project Description 
The goal of this project is to develop an automatic peak detection algorithm for ignition delay 

applications. This will be used to facilitate data processing, and thus allowing for bigger data sets to be 

used for the same study. Furthermore, with accurate peak detection, a consistent definition for ignition 

delay can be used across data sets, and it simplifies extensive model comparisons. The project will 

contain study of existing numerical detection methods, adapting a chosen method to ignition delay 

problems and evaluation using chemical kinetics data. 

Prerequisites 
The project is of theoretical nature, and will mainly consist of implementing and evaluating numerical 

approaches. Therefore, a basic understanding of numerical methods and programing skill are required. 

A background in either mathematics, physics or chemistry is beneficial for the potential candidate. 

Period 
The scope of the project is flexible, and can be adjusted from half semester to a full year project, starting 

as soon as possible. 

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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