
Farias Moguel, O, Clements, A G, Szuhánszki, J, Ingham, D B, Ma, L, Hossain, 
Md. Moinul, Lu, Gang, Yan, Yong and Pourkashanian, M (2016) Large eddy 
simulation of a coal flame: estimation of the flicker frequency under air 
and oxy-fuel conditions.  In: 11th European Conference on Coal Research 
and its Applications, 5-7 Sept 2016, the University of Sheffield, Sheffield, 
UK. 

Kent Academic Repository

Downloaded from
https://kar.kent.ac.uk/57979/ The University of Kent's Academic Repository KAR 

The version of record is available from
http://www.coalresearchforum.org/conference.html

This document version
Presentation

DOI for this version

Licence for this version
UNSPECIFIED

Additional information

Versions of research works

Versions of Record
If this version is the version of record, it is the same as the published version available on the publisher's web site. 
Cite as the published version. 

Author Accepted Manuscripts
If this document is identified as the Author Accepted Manuscript it is the version after peer review but before type 
setting, copy editing or publisher branding. Cite as Surname, Initial. (Year) 'Title of article'. To be published in Title 
of Journal , Volume and issue numbers [peer-reviewed accepted version]. Available at: DOI or URL (Accessed: date). 

Enquiries
If you have questions about this document contact ResearchSupport@kent.ac.uk. Please include the URL of the record 
in KAR. If you believe that your, or a third party's rights have been compromised through this document please see 
our Take Down policy (available from https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies). 

https://kar.kent.ac.uk/57979/
http://www.coalresearchforum.org/conference.html
mailto:ResearchSupport@kent.ac.uk
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies


 

 

Large eddy simulation of a coal flame: estimation of the flicker frequency 
under air and oxy-fuel conditions 

 
*Farias Moguel, O.a, Clements, A. G.a, Szuhánszki, J.a, Ingham, D. B.a, Ma, L.a, Bai, 

X.b, Hossain, M. M.b, Lu, G.b, Yan, Y.b, Pourkashanian, M.a 

 
aEnergy 2050, Faculty of Engineering, 

The University of Sheffield, Sheffield, UK, S10 2JT 
b School of Engineering and Digital Arts,  

The University of Kent, Canterbury, UK, CT2 7NT 
 

Abstract for oral presentation: 
 

Fossil fuel combustion, such as coal combustion, currently meets the majority of the 
global energy demand; however, the process also produces a significant proportion of the 
worldwide CO2 greenhouse gas emissions. Further improvement in the efficiency and control 
of the combustion process is needed, as well as the implementation of novel technologies such 
as carbon capture and storage (CCS). Oxy-fuel combustion is a very promising CCS technology, 
where the air in the combustion process is replaced with a mixture of recycled flue gas and 
oxygen producing a high CO2 outflow that can effectively be processed or stored. The 
adjustment of the combustion environment within the boiler resulting from the high CO2 
concentration will modify the flame characteristics. It is therefore important to evaluate 
properly the changes of the flame that occur with different flue gas recycle schemes. 

A coal flame is often characterised by its physical parameters, such as the flame size, 
shape, brightness and temperature, and it can be considered as a stable flame by the presence 
of ignition and the propagation of the flame. The oscillatory behaviour of a flame can be 
quantified by the flicker frequency obtained after the instantaneous variations of the flame 
parameters, and is used as a reference for flame stability.  

Computational Fluid Dynamics (CFD) is widely used to model coal combustion. This 
work compares the estimated flicker frequency taken from CFD calculations against 
measurements undertaken at the experimental facilities of the UKCCSRC Pilot-scale Advanced 
Capture Technology (PACT) located in South Yorkshire, UK. The 250 kW combustion test 
facility consists of a down-fired, refractory lined cylindrical furnace, which is 4 m in height with 
a 0.9 m internal diameter. The furnace is fitted with a scaled version of a commercially available 
Doosan Babcock low-NOx burner. 

The flame physical parameters are approximated from performing a Large Eddy 
Simulation (LES) using the CFD code ANSYS FLUENT v15. The flicker frequency obtained from 
the CFD approach is compared against the experimentally measured value from a 2D flame 
imaging system. A series of oxy-fuel cases are then examined in the same fashion in order to 
assess their flame stability and the boiler operational limit. The flicker frequency trend obtained 
from the computations and measurements helps to determine the dynamic response of the 
flame for different combustion environments, and the results will be applicable in determining 
the optimal recycle ratio applied in future oxy-fuel systems. 
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