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An Experimental study on the NOx Formation
of LNG Flame in Fuel Staged Combustor
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Abstract

An Experimental study on the NOx formation of LNG flame in fuel staged combustor has
been studied. The design concept of multi fuel/air staged combustor is creation of two
separate flame, a primary flame is act as a pilot flame for the secondary combustion stage
combustion zone, where most of fuel bums. Experiments were performed on a semi-industrial
scale (thermal input 0.233 MW) in a laboratory furnace and Liquefied Natural Gas(LNG) was
used as primary and secondary fuels. The study included parametric study to identify the
optimum operating conditions which are primary/secondary fuel ratio, and primary/secondary
air ratio for reducing NOx emission with two types of nozzle. The test demonstrated that
NOx emission can be reduced by >70% in accordance with operating conditions.
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Fig. 1 Flame structure of Fuel/Air staged
combustor
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Table 1 Properties of LNG

Main species CH4(90%), CsHs(10%)
Specific gravities 0.55
Ignition point 537T
Theoretical flame Temp. 2060T
Combustion range 5~15%
Density 0.8kg/Nm’
Lower heating value 9500kcal/Nm®
Higher heating value 10537kcal Nm*
Weber's number 13.338W1
Theoretical Air flowrate 10.5Nm*/Nm®
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Table 2 Experimental conditions
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Total Air Fiowmte 314.199 kg/hr
—"I‘(;tal Fuel Flowrate 16.84 kg/r
Air‘Temperature y30 T
Fuel Temperature 20 C
A (Excess air) 1.1
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Fig. 3 Emissions of NOx Concentrations
(Different Primary Air ratio)
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Fig. 4 Central temperature distribution
(Different Primary Air ratio, Nozzle type A)
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