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A study of Overall Combustion Characteristics according to the Air

Preheated Temperature in a Hybrid/Dual Swirl Jet Combustor

Inchan Choi”, Junik Jo* - Keeman Lee™"
ABSTRACT

The laboratory experiments have been conducted to investigate the effects of air
preheated temperature on the emission characteristics by a model gas turbine burner
with a hybrid/dual swirl jet flames configuration. The concentration of NOx and CO
emissions, and flue gas temperature at combustor exit were measured with varying the
equivalence ratio for different air preheated temperatures of 300, 400, 500K at
atmospheric pressure. It was overall shown that the NOx and CO emissions, and flue
gas temperature were decreased according to the decreasing of equivalence ratio due to
the effects of lean premixed combustion regardless of the air preheated temperature.
Experimental results of a lean premixed flames configuration indicated that the NOx
emission was increased with higher inlet air temperature and air flow rate, which is
attributed to the increasing of flue gas temperature and heat release related to the
thermal NOx mechanism. But the CO emission was shown the opposite tendency, that
is, the CO emission was decreased with increasing of inlet air temperature and flow rate.

Key Words : Hybrid/dual swirl jet burner, Lean premixed combustion, Low emission
combustion, Inlet preheated air, Inlet air flow rate
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Fig. 1 Schematic of a hybrid/dual swirl jet
combustor for a micro—gas turbine.
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Table 1 Experimental conditions.(case. 1)

Burner Equivalence ratio |Fuel ratio
Pilot Burner 0.7 0.3

. 0.5, 0.6, 0.7, 0.8,
Main Burner 09, 1.0 0.7
Heat Power 3kW

Air Temperature [K] 300, 400, 500, 600

Table 2 Experimental conditions.(case. 2)

Air Temperature [K] 300, 400, 500
Fuel [I/min] 4710

Air Flowrate [I/min] 63, 80, 100
Equi. ratio 0.45 ~ 095
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Fig. 2 Typical NOx emission as a function of
@ for different air temperature at 3kW
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Fig. 3 NOx emission as a function of @ for
different air preheating temperature
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Fig. 4 Curve fitting of NOx emission as a
function of ® for different air flow rates.
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Fig. 5 CO emission as a function of @ for
different air preheating temperature.
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Fig. 6 Curve fitting of CO emission as a

function of ® for different air flow rates.
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Fig. 7 Flue gas temperature as a function of
® for different air preheating temperature.
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Fig. 8 Flue gas temperature as a function of
dfor different air flow rates.
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