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Q.1(a) What is turbulent flow? Describe the some characteristics of turbulent flow. [5] 1 I
Q.1(b) Discuss on the farfield boundary condition. [5] 1 ]

Q.2(a) Write the RANS equations for incompressible flow. Explain the fundamental [5] 2 1]
problem of turbulence modeling in RANS equations.

Q.2(b) What is Favre (mass) averaging? Why is it important for solving compressible [5] 2 I
turbulent flows?

Q.3(a) Write down the any two modern variants of mixing length model for wall bounded [5] 3 I

flows.
Q.3(b) Describe any one algebraic / zero-equation turbulence model. [5] 3 I
Q.4(a) Describe the Spalart-Allmaras one-equation turbulence model. [5] 4 I

Q.4(b) Discuss on the initial and boundary conditions for Spalart-Allmaras and k-¢ [5] 4 I
turbulence models.

Q.5(a) What is spatial filtering? Write the filtered Navier-Stokes equations for [5] 5 I
incompressible flow.

Q.5(b) Discuss on the Large Eddy Simulation (LES) and Direct Numerical Simulation (DNS), [5] 5 ]
and advantages and limitations of these methods.



