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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Simple and non-programmable scientific calculators are allowed.

What are the needs for problem solving with CFD?
State application of CFD in the field of aeronautical.

Derive Continuity equation for any model of finite control volume.
fixed in space.

Define Discretization.
Derive the expression for substantial derivative.
Derive energy equation in non conservation form.

OR
Explain the classification of quasi-linear partial differential equation by
using Cramer’s rule.

Explain inlet and outlet boundary condition
Explain advantages and disadvantages of implicit approach.
Using Taylor’s series expansion 1% order forward, backward and 2" order
central difference formulas.
OR
Draw a small element representing all the forces acting
on it to derive a momentum equation in X direction.
Write a short note on error and stability. And define the stable equation.
Solve FVM problem for 1-D heat diffusion.

Define: Truncation error

Round-off error
Discuss unstructured grid.
Explain steps for CFD Preprocessing and CFD Post Processing.

OR

What is Boundary Condition? State its importance in solving fluid flow
problem.
Write a note on stretched grid.
Derive expressions to transform first derivatives w.rtx,y & tto §, n & t.

What is grid transformation? Why it is required?
Derive 2" order derivative terms of Laplace equation in difference terms
Write a short note on Lax-Wendroff technique
OR
Explain factors affecting grid generation.
Write a note on relaxation technique.
Using Taylor’s series, derive second order central difference for the
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