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Understanding of the High-speed Flame Movement of Gas Turbine

Combustion Instability using a Proper Orthogonal Decomposition Method
Seokhyun Yoon - Hyemi Park - Min Chul Lee™

ABSTRACT

This paper presents the methods and examples of proper orthogonal decomposition
analysis for the understanding of high speed flame movements induced by combustion

instabilities in a gas turbine. Phase resolved high-speed flame images

were obtained

from the combustion test of an industrial gas turbine at the rate of 2000 frame per
second, and were utilized for the proper orthogonal decomposition. This analyzing
method provided useful information regarding combustion instability characteristics
bringing alleviation idea of the instabilities, such as principle modes of flame movement
and their energy fractions which mean by which modes and how much the flame

coherent structures are composed.
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Fig. 2 Principle POMs with respect to the number

flame images for POD calculation
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Fig. 3 Cross correlation coefficients between time
coefficients of the POD analysis case using 500
images and time coefficients of the other cases
using 400, 300, 200, 100, 50 and 25 images.
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