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Chemical effects of added CO; and H,O to major flame
structures and NOx emission characteristics in CH4/Air

Counterflow Diffusion Flames

Dong Jin Hwang, Jeong Park, Kyung Hwan Lee and Sang In Keel

ABSTRACT

Numerical study with momentum-balanced boundary conditions has been conducted to
grasp chemical effects of added CO, and H.O to fuel- and oxidizer-sides on flame
structure and NO emission behavior in CHs/Air counterflow diffusion flames. The
dilution with H;O results in significantly higher flame temperatures and NO emission,
but dilution with CO2 has much more chemical effects than that with HyO. Maximum
reaction rate of principal chain branching reaction due to chemical effects decreases with
added CO, but increases with added H;O. The NO emission behavior is closely related
to the production rate of OH, CH and N. The OH radical production rate increases with
added H;O but those of CH, N decrease. On the other hand the production rates of OH,
CH and N decrease with added CO. It is found that NO emission behavior is
considerably affected by chemical effects of added CO; and HO.
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Fig. 1. Schematic configuration of counterflow
diffusion flame.
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