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Analysis and Calculation on Radiative Heat Transfer of Flue Gas at
High Pressure and Carbon Dioxide Concentration

LI Haoyu, YAN Weiping, SUN Junwei, DONG Jinglan
(School of Energy, Power and Mechanical Engineering, North China Electric Power University, Baoding, Hebei 071003, China)

Abstract: A new wide band correlated-£ distribution model was proposed to calculate the radia-
tive heat transfer of the water vapor and carbon dioxide gas mixture at high pressure and concen-
tration under pressurized O,/CO, combustion mode. The radiation intensity and carbon dioxide
4.3 pm band cumulative distribution function between two cold and black parallel plates were cal-
culated to verify the present model by combination of the present model and the discrete ordinate
method at 1 000-2 500 K and 0. 1-1. 5 MPa in the furnace of a coal-fired boiler. The comparison
shows that the results from the present model are more reasonably consistent with those by the
line-by-line method with an increase in pressure. Moreover, the accuracy of the present model is
higher than that of the full-spectrum correlated-£ distribution model or the wide band correlated-
£ distribution model based on the exponent in literature. It seems that this new wide band corre-
lated-k model is suitable to the radiative heat transfer of flue gas at high pressure.

Keywords: high pressure and carbon dioxide concentration flue gas; radiative heat transfer; wide

band correlated-%# distribution model; discrete ordinate method
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