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New Textbook 
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Flame Response to Harmonic 

Disturbances  

 

ÅCombustion instabilities 

manifest themselves as 

narrowband oscillations at 

natural acoustic modes of 

combustion chamber 

 

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

0 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

F r e q u e n c y  ( H z )

F
o

u
r
ie

r
 T

r
a

n
s

fo
r
m

3 



School of Aerospace Engineering 

Basic Problem 
ÅWave Equation: 

Á  

 

ÅKey issue ï combustion 

response 

ÁHow to relate qô to variables pô, 

uô, and etc., in order to solve 

problem 

ÁFocus of this talk is on 

sensitivity of heat release to 

flow disturbances 
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Flow 

Instabilities 
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Response of Global Heat Release to 

Flow Perturbations 

  What factors affect   

  slope of this curve (gain 

  relationship) ? 
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  Why does this saturate? 

  Why at this amplitude? 
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Analytical Tools 

ÅWork within fast chemistry, flamelet approximation 

and use G- and Z- equations to describe flame 

dynamics 
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Analytical Tools �± Z Equation  

ÅKey assumptions 

ïLe=1 assumption 

ïflame sheet at Z=Zst surface 
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ïImposed flow field 

ïEqual diffusivities 

Add these species equations: 


