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Quest ion t

(A) Derive the continuity Navier-Stokes equations in Cartesian coordinates for

Iaminar f low and put i t  in dimensionless form. Then Write the special cases of

t i re  equat ions for :

( i )  incompressible f low, ( i i )  steady incompressible f low'
- ' - . ' . _ - . . - - ' ^ _ . - . _ . - - _ ' ' . _ ' - - " ' _ . ,

(ny b.iiu.'trr. Ni"i.i-sior..t .quuiion in C".tesian coordinates for turbulent flow 
I

and put it in dimensionless form. Then Explain how to develop the turbur.nt II
Reynolds stresses matrix. I

Question 2 (25 marks) 
I

1. Estimate the Boundary layer thickness (6i '

Z. Estimate the wall [skinJ friction coefficient in Cartesian coordinates'

B. Estimate the fr ict ion drag and drag coeff icient in Cartesian coordinates'

Question 3

Write short notes on:

I t .  Continuum HYPothesis'

I  Z.  Mean f ree Path.
I
I  S. Classif ications of f low phenomena'
I
|  +. Geometric and Dynamic similarity
I

I  S. Characterist ic parameters of Boundary layer'
I
I  O. Define dimensionless numbers? What is the purpose of dimensionless
I
I  .quat ions? WhY is  i t  necessarY?
t '
I

I  Z, Ciu. three examples of dimensionless numbers dealing with Fluid

I
I  Mechanics?
I
I  B. Give tSree examples of dimensionless numbers deal ing with heat transfer?
I

I  q. What is the Blake number and the capil lary number?

i



Question 4 [25 marksJ
Determine the stagnation point, contour equation, maximum half thickness,

pressure coeff icient and pressure coeff icients on contour surface for

1.  Ranking hal f  body.

2. Fixed cyl inder,

3.  Rotat ing cyl inder.
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