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Phase-resolved CARS Temperature Measurements
in a Lean Premixed Gas Turbine Combustor

:Effect of fuel/air mixing on phase-resolved gas temperature

Gun Feel Moon, Jong Ho Lee, Chul Woong Park, Jae Won Hahn,
Chung Hwan [eon, and Young June Chang

ABSTRACT

Experimental investigations were carried out in an atmospheric pressure, optically
accessible and laboratory-scale dump combustor operating on natural gas. The objective
of this study is to obtain the phase-resolved gas temperatures at different phases of the
oscillating pressure cycle during unstable combustion. CARS temperature measurements
were made at several spatial locations under lean premixed conditions to get the
information on temperature field within the combustor. Also the effect of incomplete
fuel-air mixing on phase-resolved temperature fluctuation was investigated,

Results including phase-resolved averaged temperature, normalized standard deviation
and temperature probability distribution functions (PDFs) were provided in this paper.
Temperature PDFs give an insight on the flame behavior. And strong correlation
between phase-resolved temperature profile and pressure cycle was observed. Results of
the phase-resolved high temperature give an additional information on the perturbation of
equivalence ratio at flame as well as the effect of mixing quality on NOx emission
characteristics.
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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

Parameters Test ranges
~ Elet ter;gc;ature (K) ‘ 650
QOverall equivalence ratio 0.50
iugl;air mixing quality (9@ 100, 875, 75
~ Mean velocity (") o 15
Phase angle(deg.) 0~360

Measurement locations(mm) H=20,25,30
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