Fundamentals of Turbulent Shear Flows   Prof.Z.C.Hong,Jan.,2007

Reading materials: 

1. Reference book, “A First Course in Turbulence”,by Lumley and Tennesk
2. Handout notes

3. selected papers reading
Course Contents

 1. Introduction, (2-3weeks)

a. definition of turbulence                 
b. basic feature of turbulence, randomness and flow pattern,
                 Turbulent transport phenomena.

               c. important terms in turbulence
                       classical statistical theories

                       phenomenological theories

                       kinetic theories

               d. overview of the development of turbulent theories

                       before 1980

                       after 1980

2. Phenomenological theories- conventional models, (3-4 weeks)
                a. Closure problems

                b. Analogy of molecular transport and turbulent transport.

                c. one equation and two equation models.

                d. high order closure models-Reynold stress model

                e. Compressible flow turbulent models

3. Kinetic theories of turbulence  (3-4 weeks)
                a. Random function, distribution functions, pdf, in phase space and correlations,-statistical description of turbulent transport.

                b. Stochastic description of fluid element dynamics in turbulent field.

                c. Kinetic theory due to Chung

                d. kinetic theory due to Pope et al.

                e. kinetic theory due to Hong et al.

4. Introduction to turbulent reacting flows,  (2-3 weeks)
                a.conventional approaches.

                b. kinetic theory appraoches

5. Selected paper reading and discussions (2-3 week)
