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~ 8 a. With suitable expressions, deduce the metrics and Jacobian of a transformation. (10 Marks)0.-

.§ b. Discuss the following:
i) Time marching and space marching

ii) Relaxation technique (10 Marks)
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Note: Answer any FIVE full questions, choosing ONE full question from each module.
100

1

Module-l
a. List the needs and applications ofCFD in aerospace and non aerospace engineering.

(06 Marks)
b. Illustrate the Euler and Lagrangian approaches. (06 Marks)
c. Derive the differential form of continuity equation using control' volume approach, fixed in

space for 3D flow. (08 Marks)

2
OR

a. Derive the differential form of momentum equation using infinitesimal small fluid element
approach in conservation form. (10 Marks)

b. Discuss the physical boundary conditions used in CFD. (04 Marks)
c. ILlustrate the shock capturing and shock fitting approaches. (06 Marks)

3
Module-2

a. Classify the quasi-linear partial differential equations and describe.
b. Apply the Eigen value method to determine the classification ofPDE.

(10 Marks)
(10 Marks)

4
OR

Discuss the following case studies with suitable sketches.
i) Steady inviscid supersonic flow

ii) Steady boundary layer flow
iii) Unsteady thermal conduction (20 Marks)

5
Module-3

a. Illustrate the essential features of structured and unstructured grids. (10 Marks)
b. Discuss the elliptically generated boundary fitted grid for physical plane-and computational

plane. (10 Marks)

6
OR

a. ILlustrate the mechanism of adaptive grids.
b. Describe the grid quality by mentioning the factor effecting it.

(10 Marks)
(10 Marks)

7
Module-4

a. Illustrate the different finite difference modules (any 3).
b. Il1ustrate the explicit and implicit approaches.

(10 Marks)
(10 Marks)
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Module-5
9 a. Illustrate the cell centered and cell vertex techniques. (10 Marks)

b. List and describe the importance of FVM, also the difference between FVM and FDM.
(10 Marks)

OR
10 a. Describe the numerical dissipation and dispersion.

b. Discuss the t1ux vector splitting and approximate factorization with an example.
(10 Marks)
(10 Marks)
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