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ABSTRACT.  Non-gray gas radiation analysis and comparison are conducted by combining a ray 
tracing method and two statistical narrow band (SNB) spectral models, namely the Goody SNB 
model and the Malkmus SNB model. In this paper, gas radiation in real gas containing H2O, 
H2O/N2, or H2O/CO2/N2 mixtures at 1 atm in planar plates was studied. Comparisons between these 
models are performed using the latest narrow-band database. The present computations are 
validated by reproducing the published results in the literature. The radiative source term, the wall 
fluxes, the narrow-band radiation intensities along a line-of-sight and the computing time are all 
compared. From the comparisons, it is found that the Malkmus SNB model is somewhat superior to 
the Goody SNB model and the former is preferred in engineering application.  
  
 

NOMENCLATURE 
 
f    species molar fraction 
I  radiation intensity   2/W m sr

vI    spectral radiation intensity 
       2 1/W m sr cm−⋅ ⋅

vk   mean line-intensity to spacing ratio  
  1 1cm atm− −⋅

 vk
        

equivalent mean line-intensity to 
spacing ratio  1 1cm atm− −⋅

L  separation distance between parallel 
 walls  m  
p    pressure   atm
q    heat flux density   2/kW m

',s s   position variables  m
x     Cartesian coordinates   m
 
Greek symbols 

    mean line-width to spacing ratio  vβ

 vγ   
  mean half-width of an absorption line

 
1cm−            

    equivalent line spacing cm  vδ
1−

v   wavenumber interval cm   1−Δ
ν    wavenumber  1cm−

μ   direction cosines   
  spectral transmittance ντ

 
Subscripts 
b
i

n
w

  blackbody 
    spatial discretization (along a line of  

  sight) index 
   angular discretization index    
   wall 

 
 

INTRODUCTION 
 
Radiative transfer plays a key role in high temperature equipment or processes such as boilers, 
industrial furnaces, and combustors. Accurate analysis of those radiation problems is closely linked 
with the radiative properties of gases because of the existence of water vapor, carbon dioxide, 
carbon monoxide or a mixture of these gases in these problems. The radiative properties of these 
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