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Effect of Fuel/Air Mixing Quality on Temperature
Characteristics in a Lean Premixed Model Gas Turbine

Lee Jong Ho* - Chang Young June** - Jeon Chung Hwan**

ABSTRACT

Experimental investigations were carried out in an atmospheric pressure, optically accessible and
laboratory-scale dump combustor. The objective of this study is to obtain the phase-resolved gas
temperatures at different phases of the oscillating pressure cycle during unstable combustion. To
see the effect of incomplete fuel-air mixing on phase-resolved temperature characteristics, CARS
temperature measurements were performed. Results including phase-resolved averaged
temperature, normalized standard deviation and temperature probability distribution functions
(PDFs) were provided in this paper. It could be found that the profile of mean temperature
showed the in-phase relationship with pressure cycle. Temperature PDFs give an insight on the
flame behavior as well as NOx emission characteristics. These results would be expected to play
an important role in better understanding of driving mechanisms and thermo-acoustic interactions.
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Fig. 2 (a) Schematic diagram of experimental
apparatus and (b} Chart for signal
synchroni- zation ; A, sound level meter
(SLM); B, amplifier circuit; C, counter
circuit; D, delay generator (DG-535)
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Table 1. Experimental conditions
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Parameters Test ranges
Inlet temperature (K) 650

Overall equivalence ratio 0.50
Fuel-air mixing quality (%) 100, 87.5, 75
Mean velocity (%) 15

Phase angle(deg.) 0~360
Measurement locations(mm) H=20,25,30
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Fig. 3 Temperature PDFs obtained at the equally
spaced 12 phases of periodic pressure
cycle at the location of H=20mm R=0mm (3)
€=75% (b) €=100% conditions
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Fig. 4 Profiles of phase-resolved temperature at
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