
Proceedings of the 9th International Symposium on Radiative Transfer, RAD-19  
June 3-7, 2019, Athens, Greece 

 
RAD-19 GR04 

 

 

ASSESSMENT OF ENGINEERING GAS RADIATIVE PROPERTY 

MODELS IN HIGH PRESSURE TURBULENT JET DIFFUSION FLAMES 

 
 

J.L. Consalvi1*, F. Andre2, F. Coelho3, F. Franca3, F. Nmira4, M. Galtier2, V. Solovjov5, B. Webb5 

 
1Aix-Marseille Université, IUSTI/ UMR CNRS 7343, 5 rue E. Fermi, 13453 Marseille, France. 

2Univ Lyon, CNRS, INSA-Lyon, Université Claude Bernard Lyon 1, CETHIL UMR5008, F-

69621 Villeurbanne, France. 
3Department of Mechanical Engineering, Federal University of Rio Grande do Sul, Porto Alegre, 

RS, Brazil 
4Direction R&D EDF, 6 quai Watier, 78400 Chatou, France. 

5Brigham Young University, 360G EB, Provo, UT 84602, USA 

 

 

ABSTRACT. This article is a part of a more general study which aims to determine the most 

relevant engineering gas radiative property models to be applied in the simulations of combustion 

problems. Two versions of the full-spectrum CK (FSCK) model, the Rank-Correlated full-

spectrum k-distribution/ Spectral-Line-Weighted-sum-of-gray-gases (RC FSK/SLW) and a new 

version of the Weighted-Sum-of-Grey-Gases (WSGG) model are compared with the Narrow-Band 

CK (NBCK) model in four turbulent axisymmetric jet diffusion flames fueled either by hydrogen 

or methane at atmospheric and higher pressures. As a first step, these comparisons are performed 

in decoupled radiative heat transfer calculations with the thermal fields being prescribed. The 

databases and coefficients associated to these different models are determined from a unique Line-

By-Line database in order to allow a relevant comparison. Model results suggest that the 

SLW/FSK methods coupled to the Cai’s scheme (JQSRT 141 (2014) 65-92) or the Rank-

Correlated spectrum (JQSRT 214 (2018) 120-32) and databases generated from accurate LBL 

database are the most mature gas radiative property models to be implemented in CFD code 

dealing with combustion problems involving complex geometry and gas-soot mixtures. 

 


