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Part A
Answer all questions.
Define surface tension.
State Bernoullie’s theorem.
What are the factors influencing the frictional loss in pipe flow ?
What is total acceleration of three dimensional fluid flows ?
Give the equation for capillarity fall in a glass tube.
(5 x 2 = 10 marks)
Part B

Answer any four questions.

Find the height through which water rises by capillary action in a glass tube of 2 mm bore if the
surface tension at the prevailing temperature is 0.075 g/cm.

A plate, 0.025 mm distant from a fixed plate, moves at 60 cm/s and réquires a force of 2 N per unit
area i.e., 2 N/m? to maintain this speed. Determine the fluid viscosity between the plates.

Calculate the pressure due to column of 0.3 m of :
(a) Water.
(b) An oil of specific gravity 0.8.

Take density of water, p = 1000 kg/m3.

Find the discharge of water flowing over a rectangular notch of 2 m length when thé constant
head over the notch is 300 mm. Take C; = 0.6.

Define kinetic energy correction factor and momentum correction factor.

Explain about mechanics of boundary layer transition..

(4 x 5 = 20 marks)
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Part C
Answer all questions.

2 .
If the velocity distribution over a plate is given by % = 5 Y= }"2 in which # is the velocity in metre

per second at a distance .y metre above the plate, determine the shear stress at ¥y = 0 and
Y = 0.15 m. Take dynamic viscosity of fluid as 8.63 poise.

Or

The pressure intensity at a point in a fluid is given 3.924 N/cm2. Find the corresponding height of
fluid when the fluid is : ' : .

(a) Water ; and
(b) Oil of specific gravity 0.9.

The head of water over the centre of an orifice of diameter 20 mm is.1 m. The actual discharge
through the orifice is 0.85 litre/s. Find the coefficient of discharge.

Or

If for a two dimensional potential flow, the velocity potential is given by ¢ = x(2y—1).Determine
the velocity at the point P (4, 5). Determine also the value of stream function ' at the point P.
Derive the expression for coefficient of discharge of orifice meter.

Or

An oil of specific gravity 0.8 is flowing through a venturimeter having inlet diameter 10 cm.
The oil mercury differential manometer shows a reading of 25 cm. Calculate the discharge of oil
through the horizontal venturimeter. Take Cy=0.98.

A fluid of viscosity 0.7 Ns/m? and specific gravity 1.3 is flowing through a circular pipe of diameter -
100 mm. The maximum shear stress at the pipe wall is given as 196.2 N/mZ2, find :

(a) The pressure gradient.
(b) The average velocity ; and
(¢) Reynolds number of the flow.
Or

Water at 15°C flows over a flat plate at a speed of 1.2 m/s. The plate is 0.3 m long and 2 m wide.
The -boundary layer on each surface of the plane is laminar. Assume the veloeity profile is

6 346
approximated by a linear expression for which ; = ‘[R— . Determine the drag force on the plate.

For water v =1.1x10"m?/s, p =1000 kg/m?. _
. (4 x 10 = 40 marks)



