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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

THIRD SEMESTER
CIVIL ENGINEERING
CE 1203 — MECHANICS OF FLUIDS
(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1.  Define viscosity of a fluid.
2. What is surface tension?
3. Define buoyancy and centre of buoyancy.
4. What are velocity potential and stream functions?

5. State the Euler's equation of motion and deduce
Bernoulli's equation.

6. Define Reynolds number and mention its importance.

7. What are hydrodynamically smooth and rough
boundaries?
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What is an equivalent pipe?

o
Define empirical equations. What is the limitation of
What are the different types of similarities?

PART B — (5 x 16 = 80 marks)

(@) () A plate, 0.025 mm distant from a fixed
moves at 50 ¢m/s and requires a fo
1.471 N/m? to maintain this speed. Dete
the fluid viscosity between the plates in
If the specific gravity of the oil is 0.95 f
kinematic viscosity.

(i) What is the bulk modulus of elasticit
liquid which is compressed in a cylinder
volume of 0.0125 m? at 80 N/em? pressu
volume of 0.0124 m*at 150 N/cm?pressur

Or

® @ How do a U-tube manometer used f
measurement of a gauge pressure and
pressure?

(i) A tank contains water upto a height of
above the base. An immiscible liquid of ¢
gravity 0.80 is filled on the top of wats
1 m height. Calculate total pressure
side of the tank and the position of ce
pressure on one side of the tank which
wide.
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(b)

@  Ablock of wood of specific gravity 0.70 floats in
water. Determine the metacentric height of the
block of its size is 3m x 2m x 1 m. (8)

(i) The stream function for a two dimensional flow
is given by = 2xy, calculate the velocity at

the point p(2,3). Find the velocity potential
function ¢ . ®)

Or

The inlet and throat diameters of a horizontal
venturimeter are 30 cm and 10 em respectively. The
liquid flowing through the meter is water. The
pressure intensity at inlet is 13.734 N/em? while the
vaccum pressure head at the throat is 37 em of
mercury. Find the rate of flow and value of C, if 4%

differential head is lost between inlet and throat.

Crude oil of dynamic viscosity 1.5 poise and relative
density 0.9 flows through a 20 mm diameter vertical
pipe. The pressure pauges fixed at A reads
58.86 N/cm? and fixed at B reads 19.62 N/cm2, Point
B is located at 20 m above point A. Find the
direction and rate of flow through the pipe.

Or

A smooth pipe of diameter 400 mm and length
800 m carries water at the rate of 0.04 m¥s.
Determine the head lost due to friction, wall shear
stress and thickness of laminar sublayer. Take the
kinematic viscosity of water as 0.018 stokes.




[image: image4.png]14.

(a)

®)

(@)

&)

Two sharp ended pipes of diameters 50 m
100 c¢cm respectively, each of length 100

connected in parallel between two reservoirs
have a difference of level of 10 m. If the |
factor for each pipe is 0.32, calculate the rate
through each pipe. Also find the diameter of 2
pipe which would give the same discharge,
substituted for the original two pipes.

Or

@i Define Laminar boundary layer, mon
thickness, energy thickness and displa
thickness.

(i) State the different minor losses in pip
give the expressions for evaluating them

A fluid of density p and viscosity s, flow:
average velocity V through a circular |

diameter [?. Show by dimensional analysis, t
shear stress at the pipe wall to giv
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Or

(i) How do models are classified? Explai
discuss on scale ratios.

(ii) What are dimensionless numbers in
study? Explain each number in detail.
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