Turbulence Lecture series

	


	Texts:   
	(1)
	- Turbulence Modeling for CFD (Wilcox, 1998)

	  
	(2)
	- Turbulent Flows (Pope, 2000)

	   
	(3)
	- LES for Turb. Incomp. Flows (John, 2004)

	References:   
	(4)
	- Analysis of Turbulent BLs (Cebeci & Smith, 1974)

	 
	(5)
	- Fluid Dynamics Handbook (Baker, 1998, Ch. 28)

	 
	(6)
	- Finite Element Computational Fluid Mechanics (Baker, 1983)

	 
	(7)
	- Computational Fluid Mechanics and Heat Transfer (Anderson, Tannehill and Pletcher, 1999)


  

	   TFD. TURBULENT FLUID DYNAMICS: 
     introduction, the physics of turbulence 
	

	   CFD. COMPUTATIONAL FLUID DYNAMICS: 
     an advanced topics CFD tutorial 
	

	
	

	   CST. COMPUTATIONAL SPECTRAL THEORY: 
     CFD algorithm spectral analysis tutorial 
	

	   PNS. STEADY PARABOLIC NAVIER-STOKES: 
     steady turbulent incompressible unidirectional flow 
	

	   PPNS. UNSTEADY PRESSURE PROJECTION NAVIER-STOKES: 
     time-accurate unsteady incompressible RANS CFD formulation 
	

	   TFC. TURBULENCE FARFIELD CHARACTERISTIC: 
     MLT similarity solutions and issues for farfield unidirectional  flows 
	

	   RaNS. TIME-AVERAGED NS + PDE CLOSURE: 
     single- and two-equation closure models, nearfield/farfield characterization 
	

	   CNS. COMPRESSIBLE NAVIER_STOKES: 
     Favre-averaged CNS, PDE closure issues, law of the wall 
	

	   ASM. ADVANCED REYNOLDS STRESS CLOSURE: 
     linear, non-linear, algebraic and PDE transport Ret closure models 
	

	   BRaNS. BEYOND REYNOLDS AVERAGED NAVIER STOKES: 
     DNS, space filtering, LES, BCs, DES 
	

	   MMFD. MATHEMATICS & MECHANICS OF FLUID DYNAMICS: 
     the statistical description of turbulence, random processes, fields 
	

	   LES. LARGE EDDY SIMULATION: 
     space-filtered NS, convolution, tensor resolution, spectral descriptions, closure  models 
	

	   CLES. COMPUTATIONAL ISSUES WITH LES: 
     formulation, error mechanisms, theory approximations, algorithms 
	

	   CFDLES. WEAK FORM CFD ALGORITHM FOR LARGE EDDY SIMULATION: 
     Galerkin weak statements, rational LES modified Lm(q), L(qA) PDE systems 
	

	   SUM. SUMMARY: 
     course summary
	


