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Faculty of Engineering & Technology

Third Semester B.E. (Aeronautical Engg.)
(C.B.S.) Examination

FLUID MECHANICS & MACHINERY

Time—Three Hours] [Maximum Marks—80

INSTRUCTIONS TO CANDIDATES

(1) All questions carry marks as indicated.

(2) Solve SIX questions as follows :

Question No. 1 OR  Question No. 2.

Question No. 3 OR  Question No. 4.

Question No. 5 OR  Question No. 6.

Question No. 7 OR  Question No. 8.

Question No. 9 OR  Question No. 10.

Question No. 11 OR  Question No. 12.

(3) Due credit will be given to neatness and adequate
dimensions.

(4) Illustrate the answers with necessary figures/
drawings wherever necessary.

(5) Use of Non-programmable calculator is permitted.

(6) Assume suitable data wherever necessary.
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3. (a) Explain the following terms :

(i) Stream line

(ii) Path line

(iii) Streak line. 3

(b) Derive the continuity equation in 3-Dimensions

for Cartesian coordinate. 5

(c) In a given velocity field

k̂25  ĵ10t)  (xy–  î) t2xy   (6  V 22 ++++= .

What is acceleration of a particle at point (3, 0, 2)

at time t = 1 ? 5

OR

4. (a) Starting from first principle derive equation of

motion. Explain how Bernoulli’s equation is

derived from Euler equation. 6

(b) A venturimeter with inlet and throat diameters

300 mm and 150 mm respectively is attached in

a vertical pipe in which flow occurs from bottom

to top. The distance between point of entrance

and to the point of throat of the venturimeter is

750 mm. If the difference of mercury levels in

the limbs of the manometer is 220 mm. Find the

discharge passing through the vertical pipe. Take

coefficient of the discharge as 0.98. 7

9. (a) Differentiate between impulse turbine and reaction
turbine on the basis of (i) Principle, (ii) Head,
(iii) Speed, (iv) Governing, (v) Efficiency,
(vi) Discharge. 6

(b) An inward flow reaction turbine has an external
diameter of 1 m and its breadth at inlet is
200 mm. If the velocity of flow at inlet is 1.5 m/s,
find the mass of water passing through the turbine
per second. Assume 15% of the area of flow is
blocked by blade thickness. If the speed of runner
is 200 rpm and guide blade makes an angle of
15º to the wheel tangent, draw the inlet velocity
triangle and find (i) The runner vane angle at
inlet (ii) velocity of wheel at inlet. 7

OR

10. (a) What is necessity of draft tube in reaction
turbine ? What are its function ? 4

(b) Explain the difference between Kaplan turbine
and propeller turbine. 3

(c) A Kaplan turbine working under a head of 29 m
develops 1287.5 kW. If the speed ratio is equal
to 2.1, flow ratio = 0.62, diameter of boss = 0.34
times the diameter of the runner and overall
efficiency of the turbine = 89%, find the diameter
of the runner and the speed of turbine. 6
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5. (a) Prove that the maximum velocity in a circular
pipe for viscous flow is equal to two times the
average velocity of the flow. 6

(b) A fluid of viscosity 0.7 Ns/m2 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/m2; find (a) the pressure
gradient, (b) the average velocity and (c) Reynold
number of the flow. 7

OR

6. (a) Define the following terms :

(i) Laminar boundary layer

(ii) Turbulent boundary layer

(iii) Laminar sublayer

(iv) Boundary layer thickness. 4

(b) What do you mean by boundary layer separation ?
What is the effect of pressure gradient on boundary
layer separation ? 4

(c) A plate of 600 mm length and 400 mm wide is
immersed in a fluid of sp. gravity 0.9 and kinematic
viscosity is 10–4  m2/s. The fluid is moving with
a velocity of 6 m/s. Determine :

(i) boundary layer thickness

(ii) shear stress at the end of the plate and

(iii) drag force on the plate. 5

7. (a) With the help of neat sketch, explain different
components and their function of impulse turbines.

5

(b) A Pelton wheel is to be designed for the following
specifications. Power = 735.75 kW, Head = 200 m,
Speed = 800 rpm, η0 = 86% and jet diameter is
not to exceed one-tenth the wheel diameter.

Determine :

(i) Wheel diameter

(ii) The number of jet required

(iii) Diameter of the jet.

Take CV = 0.98 and speed ratio = 0.45. 8

OR

8. (a) Define the term “Governing of a turbine”. Describe
with a neat sketch the working of an oil pressure
governor. 5

(b) What are the factor for selection of turbine for
any application ? 2

(c) A Pelton wheel is having a mean bucket diameter
of 1 m and is running at 1000 rpm. The net head
on the Pelton wheel is 700 m. If the side clearance
angle is 15º and discharge through nozzle is
0.1 m3/s, find :

(i) Power available at the nozzle

(ii) Hydraulic efficiency of the turbine. 6
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11. Write short notes on (any FOUR) :

(i) Centrifugal pump

(ii) Axial flow pump

(iii) Mixed flow pump

(iv) Screw pump

(v) Gear pump. 14

OR

12. (a) Explain with help of neat sketch, reciprocating
piston type pump and give its application. 7

(b) Explain the need of priming. Describe the various
method of priming. 7

MVM—47078 7 125MVM—47078 2 (Contd.)

1. (a) State the Newton’s law of viscosity and give
examples of its applications. 4

(b) Calculate the dynamic viscosity of an oil which
is used for lubrication between a square plate of
size 0.8 m × 0.8 m and is inclined plate with
angle of inclination 45º. The weight of the square
plate is 300 N and its slides down the inclined
plane with a uniform velocity of 0.3 m/s. The
thickness of oil film is 1.5 mm. 7

(c) Explain the terms :
(i) Dynamic viscosity
(ii) Kinematic viscosity. 3

OR
2. (a) State and prove Pascal’s law. 6

(b) For the Figure No. 1 as shown below. Determine
specific gravity of gauge liquid B if the gauge
pressure at A is –18 kN/m2 . 8

Figure No. 1

A
0.6 m

Liquid A
(S = 1.5)

M

0.8 m
V

N

air

Liquid (5)
B

T
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