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Abstract MILD combustion is a highly favored technology for solving the trade-off relation between high thermal
efficiency and low pollutant emissions. The system has low NOx concentration in high temperature combustion by
recirculating the combustion gas, as well as improving the thermal efficiency by making the internal temperature in
a combustion furnace uniform. This study describes the combustion characteristics of a conical MILD combustor in
a laboratory-scale furnace by adjusting the equivalence ratio with the fuel gas flow rate while maintaining a constant
air flow rate of the furnace. The MILD regime in the furnace is well characterized and the in-furnace temperature
and emissions were predicted, respectively, for the range of equivalence of 0.69 - 0.83. For the range of equivalence
ratios, this study confirmed the existence of a stable flame region that has an approximately 300C temperature
difference between the maximum flame temperature region and main reaction region.

Key Words : Conical combustor, Equivalence ratio, Gas flow rate, MILD combustion, Pollutant emission.
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[Fig. 1] Schematic diagram of MILD combustor
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[Fig. 2] The grid system of MILD combustor;
cell type(Tet/hybrid), cell number(804,105)

[Table 1] Conditions of numerical calculation.

Case Equivalence Ratio @
(a) 0.693
(b) 0.722
(c) 0.755
(d) 0.789
(e) 0.830
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[Fig. 4] Rate of heat reaction in MILD combustor.

(b) ©=0722 (0) ®=0.755 (d) ©=0.789
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[Fig. 5] Cross sectional temperature distribution with x
position in MILD combustor at Z = 205.0 mm
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[Fig. 6] Cross sectional temperature distribution with x
position in MILD combustor at Z = 205.0 mm,
and $=0.79.
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[Fig. 9] Mass fraction of COs..
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[Fig. 10] Mass fraction of H,O.
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[Fig. 11] Temperature and NOx mass fraction with
equivalence ratio.
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