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Abstract: This study aims to experimentally investigate the combustion characteristics of a lean premixed
swirl-stabilized burner with dual-stage fuel injection arrays. The results show that a variation in the fuel
distribution to fuel stages 1 (upstream) and 2 (downstream) produces a noticeable change in the NOx and CO
emissions. Reducing the confined ratio, defined as the ratio of the nozzle exit diameter to the liner diameter,
may reduce NOx and CO emissions owing to reduced combustion loading and longer residence time,
respectively. A nozzle exit velocity of 30 m/s shows the optimum characteristics in terms of NOx and CO
emissions and flame stability: increasing or decreasing the nozzle exit velocity leads to a degradation in
emissions or flame stability, respectively.
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Table 1 Experimental conditions. (design point)
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Parameters Unit | Value Remarks J= (,Ofo)/ (Pa Ua)
Inlet pressure kPa | 101.3
Inlet air temperature K 300 .
Table 2 Key parameters for a premixed burner
Fuel mass flow rate | Ipm | 43.8 HEAHY LA
Case No. 1 2 3
LHV (methane) kl/kg | 50016
Nozal - Fuel Fuel stage 1 0 % 50 % | 80 %
Air mass flowrate kg/s | 0.01359 ozzle exit istributi
£ velocity(30m’s) distribution | ¢ o1 tage 2 | 100 % | 50 % | 20 %
(A/F)st kgkg | 16.97 diameter(mm) | 75 | 75(55) | 75
Liner size
A/F kg/kg | 23.3 length(mm) 250 250 250
Equivalence ratio(®) - 0.73 Swirl angle | degree 45 45 45
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Fig. 1 Schematic of fuel penetration into air stream
by normal injection
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Fig. 3 Effect of staged fuel injection on NOx and
CO emissions
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4 Effect of nozzle exit velocity on CO and
NOx emissions (case 2)
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Fig. 6 Effect of combustion liner diameter on
NOx and CO emissions.(case 2)
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