Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs.

Note: Answer any FIVE full questi

Fluid Mechanicswal:i:dfMachines

" Max. Marks: 100

choosing ONE full question from each module.

Define the following fluid propertles and give their units:

(1) Specific weight (i1) Surface tension (i11) Kinematic viscosity (06 Marks)
Define capillarity and derive an expression for cap1L1 rise. (06 Marks)

(08 Marks)
Define: (i) Gauge pressure  (ii)) Vacuum pressure  (iii) Absolute pressure (03 Marks)
Derive an expression for total pressure and centre of pressure for a vertical plane submerged
in liquid. , (10 Marks)

A rectangular plane surface is ‘2m wide ‘3m’ deep. It lies in vertical plane in water.
Determine the total pressure and position of centre of preswre on the plane surface when its
upper edge is horizontal:

(1) Coincides with water surface

(ii) 2.5 m below the free water surface

(07 Marks)

Module—Z

(10 Marks)
The stream functlon for a two-dimensional flow is given by ¥ = 2xy, calculate the velocity
at the point P(2, 3). Find the velocity potential function ¢. (10 Marks)
. OR
Derive Euler’s equation of n for ideal fluids-and hence deduce Bernouli’s equation.

(10 Marks)
The water is flowing through a taper pipe Qf length 100 m having diameters 600 mm at the

" upper end and 300 mm at the lower end, at the rate of 50 litres/s. The pipe has a lepe of 1 in
*30. Find the pressure;

t the lower end if the pressure at the higher level is 19.62 N/em®.
(10 Marks)

Module-3
The frictional torque ‘T’ of a disc of diameter ‘D’ rotating at a speed ‘N’ in a fluid of

viscosity ‘W’ and density:* p in a turbulent flow is given by T =D’ szd)[ ST } . Prove this
p

by the method of dimensions using Buckingham (7) theorem. (12 Marks)
Explain the following:

(i) Mach number, (i) Weber number

(111) Froude number (iv) Reynold number (08 Marks)

1 of2




10

o e

o

o e

op

18MT42

OR & 4
Derive an expression for discharge through Venturimqfér, (10 Marks)
An orifice meter with orifice diameter 15 cm is inserted in a pipe of 30 c¢m diameter. The
pressure difference measured by a mercury oil differential manometer on the two sides of

the orifice meter gives a reading of 50 cm of mercury. Find the rate of flow of oil of specific

gravity 0.9 when the coefficient of discharge of the meter = 0.64. % (10 Marks)
Modiﬁe-4
Compare a turbo machine and a positive displacement machine. (08 Marks)

Define a turbo machine. Explain yy{th the schematic diagram ;‘sfhowing principal parts of a

turbomachine. (08 Marks)

List out the classification of turbomachines. (04 Marks)
: i OR .

Derive Euler’s turbine equation and state the assumptions made. (10 Marks)

Derive the expression for degree of reaction (R). (05 Marks)

Draw the velocity triangle when R =0 and when R = 0.5 for axial flow turbine. (05 Marks)

' #

Module-5
hydraulic efficiency of pelton wheel. (10 Marks)

Derive an gg{firession for maximum
A runner blade is to be designed for a Francis turbine 1.5 m outer diameter and 0.75 m inner
diameter to operate under a head of 120 m with a sﬁ?ciﬁc speed of 150 and generate
14000 KW. Assume hydraulic efficiency = 0.92. What §hould be the inlet and outlet blade
angles, if the water has to enter the wheel with an angle of 12° and leave with no whirl

velocity? T , (10 Marks)

With sketches explain velocity compounding and pressure compounding. (10 Marks)
A single stage impulse turbine has qudiaim;:ter of 1.5 m and running at 3000 rpm. The nozzle
angle 1s 20°. Speed ratio is 0.45. Ratio of relative velocity at the outlet to that at inlet is 0.9.
The outlet angle of the blade is 3¢ less than inlet angle. Steam flow rate is 6 kg/s. Draw the

velocityig'iagrams and find the following:

(i) Velocity of whirl
(i1) -Axial thrust

(ii1) Blade angles
~.(iv) Power developed * (10 Marks)
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