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Effects of Partial Premixing on Flame Structure
and NOx Emission Characteristics
in an Unstable Gas Turbine Combustor
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ABSTRACT

Experiments were carried out in an atmospheric pressure, lab-scale gas turbine combustor to see the
effect of partial premixing on unstable flame structure and NOx emission characteristics. The swirl angle
is 45 deg, fuel-air mixing degrees were varied 0, 50 and 100% respectively at equivalence ratio ranging
from 0.53 to 0.79. The evolution of phased-locked OH chemiluminescence images were acquired with an
ICCD. NOx emission characteristics were also investigated at each experimental condition. The effect of
the fuel-air mixing degree on the flame structure was obtained from phase-locked OH* images. And it
was obtained from local heat release characteristics that the information about the region which the
combustion instability was amplified or damped. It also could be confirmed that ¢ has greatly influence
on NOx emission characteristics at lean regimes. It would be expected that it could provide invaluable
data for understanding the mechanism of combustion instability.
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Table 1 Experimental conditions
Parameter Range
Mixing quality, o [%] 100, 50, 0
Inlet air temperature, To [K] 570
Swirl angle, Oy [degree] 45
Equivalence ratio, ¢ 053 ~ 0.79
Mean velocity, V [m/s] 19
Phase angle, © [degree] 0~360
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Fig. 3 (a) Typical pressure trace with respect to
time (b) Frequency spectrum of an unstable
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