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PART A - (10 x 1 = 10 Marks)

(a) Specific gravity
Surface tension is

(a) Line force

(b) Density

(b) Surface force

(c) Viscosity

For Newtonian fluids the stress — strain relation curve is

(a) Parabolic

Manometric liquid have specific gravity

(b) Linear

(c) Elliptical

process fluid whose pressure is to be measured.

(a) Less than

(b) Equal to

The dimension of dynamic viscosity is

(a) ML'T!

(b) L°T"

(c) LT

Which of the following is not a dimension-less parameter?

(a) Euler number

(c) Fanning friction factor

If a thin plate is held immersed in a fluid parallel to the direction of

flow, then 0 is equal to

(a) Zero

(b) Specific gravity

(b) 1 () -1

(c) Volume force

than that of the

(c) Greater than

(d) None of the these

CO1-R
(d) Capillarity
CO1-R
(d) Both (b) and (c)
CO2-R
(d) None of the above
CO2-R
(d) Both (a) and (b)
CO3-R
(d) ML'T?
CO3-R
CO4- R
(d)<1



10.

11.
12.
13.

14.
15.

16.

Pressure drag does not depend upon the CO4- R
(a) Roughness of surface of the body (b) Pressure of main flow only
(c) Length of the body in flow direction (d) All (a), (b) and (¢)
Which of the following valves will incur maximum pressure drop CO5-R
for the same discharge of water?
(a) Globe valve (b) Gate valve (c)Needle valve (d) Butterfly valve
In order to have cavitation — free operation of a pump, CO5-R
(a) Available NPSH greater than required NPSH
(b) Available NPSH less than required NPSH
(c) Available NPSH equal to required NPSH
(d) Available NPSH not equal to required NPSH
PART — B (5 x 2= 10 Marks)
Classify flow based on the Reynolds number. CO1-R
Write any four requirements to be satisfied by a good manometric liquid. CO2-R
Sketch the relationship between hydraulic or effective diameter and wetted CO3-R
perimeter.
Differentiate free settling from hindered settling. CO4-R
What do you understand by the term diaphragm pump? Where it is used? CO5-R
PART - C (5 x 16= 80 Marks)

(@) Why fluid flow studies are required in Chemical engineering? COIl-App (16)

Classify fluids based on the relation between shear stress and

velocity gradient. Sketch the graph between shear stress and

velocity gradient for fluids.

Or

(b) The space between two square flat parallel plates is filled with oil. COI1-App (16)

Each side of the plate is 60cm. The thickness of the oil film is
12.5mm. The upper plate, which moves at 2.5 meter per sec,
requires a force of 98.1N to maintain the speed. Determine the
Dynamic viscosity of the oil in poise, Kinematic viscosity of the oil
in stokes and the specific gravity of the oil is 0.95.
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17. (a)
(b)
18. (a)
(b)
19. (a)

A simple U — tube manometer containing mercury is connected to a
pipe in which a fluid of specific gravity 0.8 and having vacuum
pressure is flowing. The other end of the manometer is open to
atmosphere. Find the vacuum pressure in pipe, if the difference of
mercury level in the two limbs is 40 cm and the height of fluid in
the left from the centre of pipe is 15 cm below.

Or

A 15 kW pump is used to discharge oil of specific gravity 0.85 to
the overhead tank as shown in Figure. If the head loss in the entire
system 1s 1.75 m of oil, find the discharge of the oil from pump, if
efficiency of pump is 80% (neglect velocity heads).

t«—— Overhead tank
B

—————— ¥

f_'_'_' ______

25m

2
tank 41.7 kN/m

Datum

Pump

The power require P for an agitator depends upon the propeller
diameter D, the rotational speed N of the agitator, the liquid density
p, the viscosity p, and the gravitational acceleration g. Find by a
dimensional analysis, the correct representation for the power
requirement in terms of dimensionless groups.

Or

Explain Buckingham’s m theorem with its application for
dimensionless analysis.

Determine the rate of flow of water through a pipe of diameter 20
cm and length 50 m when one end of the pipe is connected to a tank
and other end of the pipe is open to the atmosphere. The pipe is
horizontal and the height of water in the tank is 4 m above the
centre of the pipe. Consider all minor losses and take f = 0.009 in
the formula, hy=4 f L V*/ 2 g D.

Or

CO2-App

(16)

CO2- Ana (16)

CO3-Ana

CO3-Ana

CO4-App
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(b) Find the diameter of a particle of specific gravity 2.65 which will CO4-App

20. (a)

(b)

havea terminal velocity of 0.5 m/s in water. Take p,, = 10~ kg m/ s.
Assume Ng.p = 100.

Derive the flow equation for venturi meter with a neat schematic COS5- U

sketch of venturimeter. Also write the characteristics of venturi
meter.
Or

A centrifugal pump pumps brine from the bottom of the supply COS5-App

tank and delivers it into the bottom of another tank. The level of the
brine in the receiving tank is 50 m above that in the supply tank.
The tanks are connected by a 180 mm pipe of length 200 m. The
flow rate of brine is 0.05m’/s. The pipeline between the tanks has
two gate valves and 8 other pipe fittings. What is the energy cost
for running this pump for a 24-h day?
Data:

Density of brine = 1180 kg/m’

Viscosity of brine = 1.2 mPa s
One gate valve is equivalent to 7 pipe diameters and each of the
fittings is equivalent to 60 pipe diameters.
Energy costs Rs.0.80 per kWh and the overall efficiency of the
pump — motor set is 60%.
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