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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	Define equation of continuity.  Obtain an expression for continuity equation for a 

3-dimensional flow.

	[8M]

	
	b)
	Differentiate between Eulerian and Lagrangian methods of representing fluid flow.
	[7M]

	
	
	
	

	2.
	a)
	What is Hagen Poiseuille’s Formula? Derive an expression for Hagen Poiseuille’s 

Formula.
	[8M]

	
	b)
	A crude oil of viscosity 0.97 Poise and relative density 0.9 is flowing through a 

horizontal circular pipe of diameter 100mm and of length 10m.  Calculate the 

difference of pressure at the two ends of the pipe, if 100kg of the oil is collected in a tank in 30 sec.
	[7M]

	
	
	
	

	3.
	a)
	Derive Karman-Prandtl universal velocity distribution law. In what respect is 

this equation defective?
	[8M]

	
	b)
	For turbulent flow in a pipe of 25 cm diameter, the centre line velocity is 2.25 m/s 

and the velocity at a point 8 cm from the centre as measured by a pitot tube is 1.95 m/s. 

Make calculations for

(i) friction velocity and wall shearing stress,

(ii) average velocity and discharge through the pipe,

(iii) friction factor and




(iv) pipe roughness.
	[7M]

	
	
	
	

	4.
	a)
	what do you understand by the hydraulically smooth and rough pipes?
	[8M]

	
	b)
	A pipe line 12 cm in diameter and 100 m long conveys water at the rate of 0.075 m/s. The average height of the surface protrusions is 0.012 cm and the coefficient of friction is 0.005. Calculate the loss of head, wall shearing stress, centre line velocity and nominal thickness of laminar sub layer. For water ρ = 1000 kg/m3,      υ = 0.01 stokes.
	[7M]

	
	
	
	

	5.
	a)
	Derive the characteristic variables from the one Dimensional form of the continuity

Equation and the Equation of motion (including wall friction) by applying 

acoustic assumptions.
	[8M]

	
	b)
	Calculate the stagnation pressure, temperature and density on the stagnation point 

on the nose of a plane, which is flying at 800km/hour through still air having 

a pressure 8.0N/cm2 and temperature -100C.  Take R = 287J/KgK and Ƴ=1.4.
	[7M]

	
	
	
	

	6.
	a)
	Discuss the various methods of controlling the boundary layer.
	[8M]

	
	b)
	Derive the relation connecting the area-velocity changes and explain the nature of

velocity variation with area change, in subsonic, transonic and supersonic flows of the compressible fluid.
	[7M]

	
	
	
	

	7.
	
	Explain briefly the followings:
	

	
	a)
	Displacement thickness.
	[8M]

	
	b)
	Momentum thickness.
	[7M]

	
	
	
	

	8.
	a)
	Explain briefly about Energy thickness. and derive the expression for energy thickness.
	[8M]

	
	b)
	Write the Prandtls boundary layer equations for 2 D steady flow of incompressible fluid?
	[7M]
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