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UNIT -1 co PO Marks
1 | a) | Define CFD and list its applications. coz | PO1 5
b) | What is divergence of velocity? Explain its physical meaning. Coz | PO1 5
c) | Derive an integral and conservative form of continuity equation | CO2 | PO2 10
for a finite control volume, fixed in space with fluid flowing
through it.
OR
2 | a) | Listthe physical boundary conditions used in fluid flow and heat | CO2 | PO1 5
transfer problems. Explain any two types with the help of sketch.
b) | What are the different flow models used in CFD for a continuum | CO2 | PO1 5
fluid? Explain the flow model with finite control volume moving
with the fluid.
¢) | Derive the energy in a partial differential and non-conservative | CO2 | PO2 10
form for an infinitesimally small fluid element moving with
flow.
UNIT - 11
3 | a) | Explain the general behavior of elliptical equation and List the | CO2 | POl 5
types of flow governed by elliptical equation.
b) | Classify the mathematical behavior of the equation Ccoz2 | PO2 5
20 920 : , )
Froimieroie 0 using Cramer’s Rule:
c) | Derive the general conditions for classifying the partial | CO2 | POl 10
differential equations using Cramer’s rule.




UNIT - 111

What is mesh quality? How the assessment of mesh quality is
made?

(G{OX]

PO1

Write the difference between structured and unstructured grids.

COo3

PO1

Define the following:
(1) Hybrid grid

(i) Grid independence
(iii) Aspect ratio

(iv) Skewness

(G{OX]

PO1

10

UNIT - IV

Explain the forward and backward finite difference methods
with the help of suitable grids.

Co1

PO1

Compare explicit and implicit approaches.

Co1

PO1

Using Taylor's series, derive the finite difference expressions for
the following partial differential equations:

(i) First-order central second difference for g—z

2
(if) Second-order central second difference for ZTZ

Co1

PO2

10

OR

What is time marching and space marching in discretization
process? Explain with an example.

Co1

PO1

List types of errors in the solution methods and explain briefly
any two types.

Co1

PO1

Derive the finite difference solution for a transient equation

Ou _ 9% singfollowing schemes:

3¢ = a5z using following schemes:

(i) Explicit scheme, (ii) Implicit scheme and (iii) Crank-
Nicolson scheme

Cco1

PO2

10

UNIT -V

What is final volume method? What are its advantages?

Cco1

PO1

Explain briefly Cell-Centered spatial discretization technique
used in finite volume method.

Co1

PO1

Derive an expression for calculating the average value of u for

. . . Ou 0 .
the successive nodes for governing equation v + é = (Qusing

the 1-D finite volume method.

Co1

PO2

10
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