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Influence of changing combustor pressure and secondary fuel

injection on flame stabilization and NOx emission
Jong-Ryul Kim, Gyung-Min Choi, Duck-Jool Kim

ABSTRACT

Influence of changing combustor pressure on flame stabilization and nitrogen oxide
(NOx) emission in the swirl-stabilized flame with secondary fuel injection was
investigated. @The combustor pressure was controlled by suction at combustor exit.
Pressure index (P*=Pabs/Pam), Where Pus and Pan indicated the absolute pressure and
atmosphere pressure, was controlled in the range of 0.7~1.3 for each equivalence ratio
conditions. The flammable limits of swirl flames were largely influenced by changing
combustor pressure and they showed different tendency compared with laminar flames.
Emission index showed maximum value near atmospheric condition and decreased with
decreasing pressure index for overall equivalence ratio conditions. R.m.s of pressure
fluctuations also showed similar tendency with nitric oxide emission. By injecting
secondary fuel into flame zone, the flammable limits were extended significantly.
Emission index of nitric oxide and r.m.s. of pressure fluctuations were also controlled by
injecting secondary fuel. The swirl flames were somewhat lifted by secondary fuel with
high momentum, hence low nitric oxide emission. This NOx reduction technology is
applicable to industrial furnaces and air conditioning system by adopting secondary fuel
injection.

Key Words : Changing combustor pressure, Secondary fuel injection, Swirl-stabilized
flame, Flame stabilization, Pressure fluctuation
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Fig.1 Experimental setup of combustion system Fig. 2 Detail diagrams of combustor,
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Fig. 3 Flammable limits as functions of
mixture flow rate and pressure index
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Fig. 4 R. m. s. of pressure fluctuations as
functions of mixture flow rate and equivalence
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