
ME 695 TURBULENT FLOWS (3-0-0-6) 
 
Pre-requisite: 
ME 501 (Advanced Engineering Mathematics) and ME 520 (Fluid Mechanics) 
 
Syllabus: 
High Reynolds number flows, tensor algebra and calculus, fluid flow equations, mean and fluctuating 
motion, scaling, energy cascade, homogeneity and isotropy, Kolmogorov’s hypotheses, statistical 
description, random processes, correlation, PDFs, structure function, evolution and kinetic energy of 
Fourier modes, triad interaction, spectra, turbulent transport, universal and dissipation range, free and 
wall bounded flows, flows in stratified medium, direct numerical simulation (DNS), accuracy, 
resolution, cost, large-eddy simulation (LES), filtering, sub-grid scale models, RANS and URANS, 
eddy viscosity, algebraic and two equations model, wall effects, Reynolds stress model. 
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