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ABSTRACT

Entropy waves(or hot spots) in a gas turbine combustor are generated by irregular heat release from flames,
then can be coupled with acoustic waves when they are accelerated at the exit of the combustor. This coupling
mechanism between the entropy and the acoustic waves is generally known to be one of the triggers for
combustion instability, which is commonly called “indirect” combustion noise. This paper reviews the fun-
damental theories on generation, propagation, and coupling with acoustic field of entropy waves and recent
research results on the indirect combustion noise for gas turbine combustors.
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Alphabets x : Axial position
A @ Complex amplitude of pressure
¢ : Speed of sound Greeks
¢,  Specific heat at constant pressure v : Specific heat ratio
¢, : Specific heat at constant volume A1 Wavelength
f : Frequency p : Viscosity
k  : Thermal conductivity p @ Density
p  : Pressure S (s
. uperscr
q : Rate of heat release P P
R : Reflection coefficient, Gas constant } : Mean value
s : Entropy : Fluctuation value
T  : Temperature
¢ - Time Subscripts
u  : Velocity 1,2,k : Duct index
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Fig. 1. Schematics of a model combustor showing key
variables for 1D network models.
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Fig. 2. Indirect combustion noise by entropy wave[14].
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Fig. 3. The entropy wave generator experimental facility
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