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1. Turbulent Combustion 

 

a. Review of turbulent flows(1,3,7,11,15) 

b. Theory of turbulent nonpremixed flames(1,3,4,6,8,12,15) 

c. Theory of turbulent premixed flames(1,3,4,6,8,12,15) 

d. Modeling of turbulent flames(5,6,8,12,15) 
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Detailed topics: 

 

1. Turbulent Combustion 

a) Introduction to Turbulent Flows 

 

- Effect of turbulence on combustion 

- General characteristics of turbulence 

- Statistical description of turbulence 

- Velocity, time, and length scales 

- Energy and scalar spectrum  

 

b) Turbulent nonpremixed flames 

- Review of 1-D diffusion flames 

- Flamelet concept and Damhohler number 

- Transformation to mixture fraction coordinate 

- Opposed jet flames: steady and transient 

- Regime diagram of nonpremixed turbulent flames 

- Dissipation rate and its crucial role in nonrepmixed flames 

- Theory of fast chemistry and flamelet regime 

- Theory of probability density function (PDF)  

- Monte Carlo simulations of PDF transport equations 

- Conditional Moment Closure (CMC) 

c) Turbulent premixed flames 

- Flame stretch effects 

- Regime diagram for turbulent premixed flames 

- BLM Theory of turbulent premixed flames with 1-step chemistry 

- Flame surface density approach 

d) Modeling of turbulent flames 

- Direct Numerical simulations 

- RANS, LES 

- Models for turbulence-chemistry interactions 

 

If time available, the following topics will be discussed 

 

2) Optional topic: A special mathematical approach for analysis of flames. 

      Asymptotic Analysis of Combustion Phenomena 

a. Governing equations for one-dimensional flows(1) 

b. Introduction to asymptotic expansion(2) 

c. Asymptotic analysis for adiabatic premixed flames(1,5) 

          d. Extension of activation asymptotic to flame extinction due to heat loss     

 effect(1,3). 

 


