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Master thesis project 
Title Laser-based diagnostics in process furnaces 
 
Subject Laser-based combustion diagnostics  
 
Background Höganäs AB is the world's largest producer of iron and steel powder, with the 

largest production facilities in Höganäs in northwestern Skåne. In production, 
several different types of high-temperature kilns (furnaces) are used, which are 
usually heated by combustion. The furnaces are crucial for the properties and 
quality of the products, while aspects such as energy efficiency and low climate 
impact are becoming increasingly important. For continued optimization of the 
kilns, new measurement methods are of great interest. Laser-based 
measurement methods appear to have potential for high-quality non-contact 
measurements of both temperature and gas composition, both in the 
combustion environment and in other parts of the process.  

  
Project  Given the design of the kilns and the needs of the processes, the 

purpose of the project is to investigate which laser-based measurement 
techniques could be viable in the continued development work and to 
recommend the direction of further studies and tests. The project begins 
with a few days of introduction at Höganäs, in order to get familiarized 
with Höganäs' kiln technology and the most important challenges. 
Literature studies and possibly interviews with specialists are then carried 
out to evaluate the pros and cons of different measurement methods, in 
order to assess which techniques that have the potential to be useful. If 
time permits, laboratory-scale tests using these techniques will be 
conducted to verify the conclusions. The long-term goal is to be able to 
carry out tests also in industrial kilns. To the extent that the conditions 
allow, preliminary tests in the industrial environment might also be 
considered. 

 
Qualifications The candidate/candidates must have solid knowledge in pysics, including 

optics and optical measurement techniques, acquired in a Master 
program in Physics, Engineering Physics, or similar education.  

 
Miscellaneous The project should begin in the academic year 2022/23 and preferably be 

carried out by two students. The scope (1 semester, 30 credits) is 
adapted to the number of students and their interests. The work is partly 
carried out in Höganäs in collaboration with the company's technical 
department, but mainly in collaboration with the supervisors at LTH. 

 
Contacts at Höganäs AB: 
Carl Emme (Utvecklingsingenjör)                               Magnus Pettersson (Energisamordnare) 
Phone: 042-338588                                                    Phone: 042-33 80 72   
Carl.Emme@hoganas.com                                                 Magnus.Pettersson@hogans.com 
 
Contact at LTH: 
Joakim Bood (Professor, Combustion Physics), joakim.bood@forbrf.lth.se, Phone: 046-2229790 
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