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M th dMethod Table 1. New parameters for the WSGGMsp f

 First, a computer code is developed to evaluate , p p
the emissivity of any gas mixture at any conditionthe emissivity of any gas mixture at any condition 
by using the exponential wide band modelby using the exponential wide band model 
( )(EWBM), and the calculated results are calibrated ( )
in very details by data in literature.in very details by data in literature.

 Then, the calibrated code is used to generateThen, the calibrated code is used to generate 
emissivity databases for representative air-firingemissivity databases for representative air-firing 

d fi i diti f h f hi hand oxy-firing conditions, for each of which a new 
weighted-sum-of-gray-gases model (WSGGM) g g y g ( )
with new parameters is derived The way towith new parameters is derived. The way to 
implement the new models into CFD simulationsimplement the new models into CFD simulations 
of combustion systems is given.y g

Fi ll d t ti th d l Finally, as a demonstration, the new models are 
applied to CFD modeling of a 0.8MW oxy-naturalapplied to CFD modeling of a 0.8MW oxy natural 
gas flame furnace The CFD results are comparedgas flame furnace. The CFD results are compared 

ith th b d th id l d WSGGM iwith those based on the widely used WSGGMs in 
literature. Based on that, some useful guidelines , g
on oxy-fuel modeling are recommendedon oxy-fuel modeling are recommended.

Result 1: Calibration of EWBM codeResult 1: Calibration of EWBM code

Based on “almost exact analytical expressions” aBased on almost exact analytical expressions , a 
computer code in c++ is developed to evaluate thecomputer code in c++ is developed to evaluate the 

i i it f i t th t i t femissivity of any gas mixture that may consist of 
H2O, CO2, CO, CH4, NO and SO2 at any conditionH2O, CO2, CO, CH4, NO and SO2 at any condition 
using the EWBM The application of this code to ausing the EWBM. The application of this code to a 

i t i h b l ith l t ll th Pw, Pc and Pw/Pc are nevergas mixture is shown below, with almost all the 
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real combustion system Tvalues here calibrated with a reference example. real combustion system. T
t ti diti
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representative conditions w
local gas conditions in the g
modelingmodeling.
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Conclusionsr constant throughout any Conclusionsco s a oug ou a y
The parameters of different Th WSGGM d t b d i CFDThe parameters of different 

ill b d b d
The new WSGGMs need to be used in CFD 

will be used based on modeling of large-scale oxy-fuel furnaces. For
combustion system under 

modeling of large scale oxy fuel furnaces. For 
small-scale facilities they do not make remarkabley small-scale facilities, they do not make remarkable 
diff C b ti h i t l l kdifference. Combustion chemistry also plays a key 
role in oxy-firing modelling. y g g
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