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Study of the Radiation Effect by Equivalence ratio change on the

3-D Turbulent Combustion

Tea-Kuk Kim, Kyung-Beom Yoon, Dong-Ho Min, Hee-Chul Chang and Jin-Soo Kim

ABSTRACT

Radiative heat transfer is very important in many combustion systems since they are
operated in high temperature. Fluid flows in most of the combustion systems are
turbulent to promote fast mixing of the hydrocarbon fuel and oxidant. Major combustion
products are CO, and H,O. The turbulent flow is modeled by using the standard k—e¢
model and the radiation transfer is modeled by using the discrete ordinates method
where the radiative gas properties are calculated by using the weighted sum of gray
gases model with a gray gas regrouping(WSGGM-RQG). Effect of the radiation on the
combustion characteristics in a three-dimensional rectangular enclosure is studied by
changing the equivalence ratio. Results show that the radiation plays a significant role
on the heat transfer in the combustion systems by resulting in a temperature drop of
16% as compared to that obtained without radiation. The equivalence ratio also affects
the combustion by different contribution of the radiative transfer with different gas
compositions.

Key Words :@ Turbulrent Combustion, k—¢ model, WSGGM-RG, Radiation, Eddy
Break-Up Model, Discrete Ordinates Method, Equivalence ratio
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