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Study of Flame Structure by Chemiluminescence and Laser
Diagnostics in Model Gas Turbine Combustor

Jisu Yoon* - Min-Ki Kim* - Min-Chul Lee* : Youngbin Yoon**"

ABSTRACT

To eliminate the onset of combustion instabilities and develop effective approaches for control, flame
structure is very important. In this study, we conducted experiments under various operating
conditions with a model gas turbine combustor to examine the relation of combustion instability and
flame structure by OH chemiluminescence and laser diagnostics of He-Ne laser absorbtion system. The
swirling LNG(CH4)/air flame was investigated with overall equivalence ratio of 1.2 and dump plane
fuel-air mixture velocity 25 ~ 70 m/s. We founded that the combustion instability phenomenon occurs
at lower mixing velocity and higher mixing velocity conditions. We also concluded that fluid
dynamical vortex frequency has major effects on the combustion instability characteristics at lower

mixing velocity condition.
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Fig. 5 OH chemiluminescence and abel inverted
images at 30, 50 and 70m/s mixture
velocity conditions
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Fig. 8 Mode analysis at different inlet velocity
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Length Velocity | Freq | Strouhal
(mm) (m/s) (Hz) [ number.

50.72 30 370 | 0.626

54.64 35 393 | 0.614

63.46 55 346 | 0.399

66.13 65 356 | 0.362

66.53 70 365 | 0.347
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