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Effect of CO2 dilution on Combustion Instabilities
in dual premixed flame

Kangyeop Lee* - Hyungmo Kim* - Poomin Park* - Osik Hwang*

Sooseok Yang* - Youngsung Ko**'

ABSTRACT

The effects of COs-dilution on combustion instability were studied in order to apply biogas in
a dual lean premixed gas turbine combustor on a real-scale dual lean premixed burner head
which is originally developed for Natural Gas fuel. Combustion instability is reduced by CO;
dilution effect according to the result of dynamic pressure signal and phase-resolved OH* images.
The reason for this is that dilution of CO, reduces heat release perturbation and increases flame

volume due to reduction of the flame speed and expansion of flame surface.
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Fig. 3 Schematic diagram of test apparatus
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Table 1. Test conditions

Test Parameters Test Conditions

Volume flow rate[m’/s] 0.162
Overall equivalence ratio 0.58
(CHs 715) (CHa 2.55g/s)

Pilot fuel mass fraction 0~ 05
(PE) i

COz2 dilution rate[%] 0~ 40
Inlet air temperature[K] 653

Chamber Pressure Ambient
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Fig. 4 Photographic images of unstable
(non—dilution) and stable(COz
dilution) flames
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Fig. 5 Average OH images of unstable flames with
CQOz dilution on the pilot fuel mass fraction
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Fig. 7 Frequency and amplitude distribution with COz
diluton rate on the PF=01, 02 and
0.3(CH4=2.85g/s)
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Fig. 8 Line-of-sight of OH+ intensity with combustor
chamber height from phase-resolved OHx
images(PF=0.3, a: CO2 0%, b: CO2 20%, C
CO2 40%)
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