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General Instructions

(i) All Sections (A, B & C) are: to be attempte
(ii) Options, if any, are spec:ﬂed |n respectlve sectlons

Sectlon A

Ten MCQs/Fill in the Blanks of 01 Mark each:':f;:.'..Choose the correct answer as
applicable. : -

1) If the Reynolds numberis
a) A turbulent flow
b) A laminar. ﬂow

c) Either of: the above
d) None of the above

an 4000 the m"fjphe flow in the pipe is

2) A fluid in which sheéi‘}"s'tress is not directly proportional to the rate of shear
strain or the velocity grad|ent is known as

a) Ideal fluid i
b) Newtonian fluid

¢) Non-Newtonian fluid
d) Ideal plastic

3) The continuity equation refers to the conservation of
a) Mass

b) Force

c) Momentum

d) Energy

4) The property of the liquid, which opposes the motion of one layer of liquid
over another adjacent layer of liquid, is called



a) Surface tension
b) Cohesion

¢) Viscosity

d) Capillarity

5. Which of the following best describes vacuum pressure?
a. Pressure that is higher than atmospheric pressure.
b. The absolute pressure in a system measured from zero pressure.
¢. Pressure that is lower than atmospheric pressure.
d. Pressure measured in relation to a perfect vacuum.

6.What is the condition related to the minimum speed for starting a centrifugal
pump?

a. The pump will start delivering water as soon as the impeller begins
rotating at any speed. e

b. The pump must reach a minimum. speed Where the pressure rise equals
or exceeds the manometric head (Hm) to ‘tart delivering water.

c. The impeller must reach maX|mum speed to start the: pump.

d. The pump starts delivering wate *oniy after a speC|f|ed perlod of
operation, regardless of speed.

7.What does Pascal's Law: state?

a. Pressure applled toa conflned fluid |s'transm:tted :_und|m|n|shed in all
directions. S T i

b. The pressure ina fluid. decreases with depth
c. Fluids:exert pressure: only in the’ dlrectlon of applied force.
d. Pressure in a fluid is mversely proportlon_a_ to_ its density.

8. thch of the followmg represents a major head loss in a fluid flow system?

a. Losses assouated with bends

b. Losses assoaated with fittings

c. Losses due to sudden expansion of pipe

d. Losses due to friction.
9.What is the primary purpase of priming a centrifugal pump?

a. To increase the fluid velocity in the pump.

b. To adjust the pressure of the fluid entering the pump.

¢. To lubricate the moving parts of the pump.

d. To remove air from the pump and suction line to ensure proper flow.
10. Which valve is used to ensure that fluid flows only in one direction?

a. Gate valve

b. Ball valve

¢. Check valve

d. Globe valve



Section B
Five Questions of 02 Marks each

11. Differentiate between ideal and real fluids

12. Explain the Newton’s law of viscosity

13. Name the various Hydraulic Coefficients and describe them.,

14. Define Reynolds number and classify fluid flow based on Reynolds number
15. Explain about Cavitation in Centrifugal Pumps

Section C

Seven Questions of 10 Marks each of which anyOS questions to be answered.

dlscharges freely into the atmosphere’ at the other end For the first 25m of its
length from the tank, the pipe is 150 mm in dlameter and its’ dlameter is suddenly
enlarged to 300 mm. The height of the water fevel in the tank: is.8 m above the
centre of the pipe. Considering all losses of head wh1ch occeur, determme the rate
of flow. Take f = 0.01 for both sections of the plpe (10 marks)

17. The outer diameter 'ti'f'.an'im'b'eller of a centrlfugal purn”'p"’ iS'4OD mm and outlet
width is 50 mm. The pump: is running at-800 rpm and is working against a total
head of 15 m. The vane angt"“' t the outlet is ° and manometric efficiency is
75%. Determine: il :

i) Velomty of flow at outlet -

i) veloaty of water leaving the-:vane

'm) angle made by the absolute velocn:y at outlet with the direction of motion

at out!et and™

18. A rectangular plate_____o____f dimension 2m x 3m is placed vertically in the
oil bath such that the 3 hif:'_s;fi_d:e is parallel to the free surface of the liquid.
Calculate the hydrostatic" E'1""c'_)_:_tce or total pressure and the Centre of
pressure, if the top of the rectangular plate is 2.5 m below the free
surface. Specific gravity of oil = 0.1 (3+7 marks)

19. A hydraulic press has a diameter ratio between the two pistons is 8:1.
The diameter of the larger piston is 600 mm and it is required to support
a mass of 3500 kg. The press is filled with a hydraulic fluid of sp. gravity
0.8. Calculate the force required on the smaller piston to provide the
required force: a) When the two pistons are at the same level. B) When
the smaller piston is 2.6 m below the larger piston. (4+6 marks)

20. A jet of water of diameter 7.5 cm strikes a curved plate at its centre with
a velocity of 20 m/s. The curved plate is moving with a velocity of 8 m/s in the



direction of the jet. The jet is deflected through an angle of 165°. Assuming the
plate smooth find:

i) Force exerted on the plate in the direction of the jet

i) Power of the jet, and

iif) Efficiency of the jet

21. Explain the Manometric and Volumetric efficiency, and Mechanical and
Overall efficiency of a centrifugal pump. (10 marks)

22. Describe fluid flow of Cooling Seawater System onboard marine vessels
using suitable diagram




