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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Fluid Mechanics and Machinery

Time: 3 hrs, Max, Marks 100

o

=

&

Note: Answer any FIVE full guestions, choosing ONE full guestion from each modufe.

Module-1
Explain the working of a U tube differential manometer with & neal diagram, {1 Marks)
Derive an expression for the depth of centre of pressure from free surface of kquid of an
inclined plane surface submerged in the hiquad. (10 Marks)
Define - (1) Buoyancy ¥ ;
() Metacentre : {04 Marks)
OR.

Derive the three dimensional continuily equations in the Cartesian co-ordinates. (08 Marks)
A stream function represents 2D fluid flow, w =2xy . Find the velocity at a point P(3, 4).

Check whether the flow s rotational. Find the velocity potential function ¢, {16 Murks)
Explain the followmng :

(1) Steady and Unsteady Now

(11 Uniform and Nan uniform flow.

(i) Lammnar and Turbulent flow. i1 Murks)

State the assumptions made in dE:riving, the Euler's cquation ‘of motion. Hence obtan
Bemoullies equation from Euler’s equation with a neat sketch {12 Marks)
A pipeling carrying oil of specific gravity 0.8 changes in diameier from 300 mm at position
A to 500 mm diarnﬂcr at DGS]I:IE&FI, Bwhichis Smata htgh:r level. If the pressure at A and
B are 20 Niem® and 15 Nicm® respectively and discharge is 150 litres/sec. Determine the
loss of head and direction of flow. {08 Marks)

OR

What 15 Venturimeter? Derive an expression for the discharge through venturimeter
(K Wlarhs

An onfice meter with onfice diameter 10 ¢m 15 nserted i a pipe of 20 cm dwmeter. The
pressure gauges fitted upstream and down stream of the meter give readings of 19,60 Niem”
and 981 Ns‘m‘d‘f respectively Cy forthe meter is 0.6. Find the discharge of water through the

pipe. {06 Marks)

Explain assumptions and limitations made in Bernoulhics equation. (06 Marks)
Module-3

Derive Hagen-Poiseuille gquation for viscous flow through a circular pipe. {10 Marks)

An oil of viscosity 10 Poize flow between two parallel fixed plates which are kept at a

distance of 50 mm apart. Find the rate of flow of oil between the plates i the drop of

pressure ina length of 1.2 m be 0.3 N/ ‘em The width of the plates 18 200 mm {1 Marks)
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Derive Darcy’s equation for head loss through pipe. o, & {5 Marks)
Derive an expression for drag and lift with usual notations. {08 Marks)
Define the following terms : o

(1) Boundary layer. -

{iiy  Boundary layer thickness. (04 Marks)

Module-4
Derive Eulers equation of first form of turbo-machines with a neat velocity diagram.
(140 Marks)

Define the following :

(0 Degree of freedom. . |

(i)  Utilization factor. "

(iii) Turbo machine. * |2 ,

(iv) Impulse turbing. -t

(v)  Reaction turbine. G (10 Marks)

\ OR

With neat sketeh, explain the principle components of a turbo-machine, (14 Marks)

A Pelton wheel is to be designed for a head of 60 m when running at 200 rpm. The Felon
wheel developing 130 HP (9555 kW) The velocity of buckets 13 0.43 times the velocity of
the jer. Overall efficiency 1s 0.85 and co-cflicient of velocity is equal w 0.98 Find the
diameter of the jet, diameter of the wheel and number of buckels on the wheel {10 Marks)

With neat sketch, explain {he terminology of ﬂ:aglqﬁigal pump. s (10 Marks)

A centrifugal pump with 1.2 m diameter runs at*200 rpm and purnﬁfh-"i 880 lit/s, the average
lift being 6 m. The angle which the vanes akés at cxit with the'tangent to the impelles i
26" and radial velocity of flow is 2.5 wﬁgﬁmm= the manometric efficiency and the least
speed 1o start pumping against a he.m;lvu;f:ﬁ.m mner dia of impeller being 0.6 m. (10 Marks)

R
Dierive an expression for work done by a centrifugal pump per kg of water. (D7 Marks)
Derive an expression for minimum starting speed for a pump. {07 Marks)
Explaim about multistage pumps. {06 Marks)
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