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ABSTRACT.  The present work is dedicated to the development of a simple and reliable numerical 

technique to derive Full Spectrum Spectral-Line Moment-Based (FS-SLMB) model parameters from 

narrow band ones. The method is presented and assessed through comparisons with reference Line-By-

Line (LBL) data for CO2, in terms of total emissivities and full spectrum cumulated k-distributions. 

Results demonstrate that the proposed approach is accurate and therefore is likely to allow future 

comparisons between FS-SMLB model calculation results and narrow band based ones whenever it is 

not possible to perform LBL reference simulations. 

 

NOMENCLATURE 

  

f  k-distribution, cm
-1

 Greek symbols   

g  cumulated k-distribution    composition variable = (x P 
g

T ) 

k  () pressure based absorption coefficient, cm
-1

atm
-1

    Stefan-Boltzmann constant 

l   gas column length, cm Subscripts 

P  gas pressure, atm
 

b
 
(P) blackbody (Planck) weighted

 

T  temperature, K Superscripts 

Tg gas temperature, K ref  reference 

x  molar fraction of radiating molecular specie    band averaged  

   

INTRODUCTION 

 

Analysis of the impact of radiative heat exchanges on energy balances in gaseous media has 

aroused a considerable interest recently from the combustion and atmospheric science communities. 

In fact, the quick development of computer resources enables, at present, to fully include this 

physical mechanism in complex problems without fearing too prohibitive calculation costs. 

Nevertheless, the Line-By-Line (LBL) approach, which remains the most reliable one for the 

radiative properties of gases, can still not be considered for such calculations and other approximate 

models, such as those described in Refs. [1,2], are required.  

 

The Spectral-Line Moment-Based (SLMB, see Ref. [3]) model was proposed recently to provide an 

accurate and flexible modeling of the radiative properties of gases. Its advantages, in comparison 

with other approaches, are that: 1) its application does not require any assumption on line profiles or 

strengths, 2) it can be easily adapted to any kind of spectral averaging, including narrow bands and 

full spectrum modeling, 3) it uses simple analytical formulas for the calculation of both the 

emission/transmission function and the associated k- and cumulative k-distributions. Databases 

were built to enable the application of the modeling for radiative transfer, that were based on LBL 

calculations obtained from the CDSD-1000 [4] spectroscopic database in the case of carbon dioxide 

and HITEMP [5] for water vapor. Those databases, as well as the set of equations required to apply 

them, were described in Refs. [6,7] where detailed comparisons with LBL calculations were also 

provided in uniform (homogeneous isothermal) test cases.  
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