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Question Paper Code : 31383

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Third Semester
Mechanical Engineering
ME 1202 — FLUID MECHANICS AND MACHINERY

(Common to Automobile Engineering/Aeronautical Engineering/
Maechatronics Engineering and Production Engineering)

(Regulation 2004)
(Common to B.E. (Part-Time) Second Semester Mechanical Engineering —
Regulation 2005)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

10.

PART A — (10 x 2 = 20 marks)
Define a fluid. Give examples.
Define Mdent of compressibility. What is its value for ideal gases?
What is a streamline?
Define Reynolds number. What is its significance?’

Considering laminar flow through a circular pipe, draw the shear stress and
velocity distribution across the pipe section.

What is the relation between Darcy friction factor, Fanning friction factor and
friction coefficient?

What is the difference between a turbine and a pump?
Define hydraulic efficiency and jet ratio of a Pelton Wheel.
List the commonlyused casings in centrifugal pumps.

Define slip and percentage slip in reciprocating pumps.
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Explain  surface tension, Water at 20°C (0 =0.073 N/

7=9.8 kN/m® and angle of contact = 0°) riges through a tube dy

to capillary action. Find the tube diameter required, if the capilla;
rise is less than 1 mm., (

Two pipes A & B are connected to a U-tube manometer containin
mercury of density 13,6800 kg/m?. Pipe A carries a liquid of densit
1250 kg/m3 and a liquid of density 800 kg/m? flows through pipe [
The center of pipe A is 80 mm above pipe B. The difference «
mercury level in the manometer is 200 mm and the mercury surfac
on pipe A side is 100 mm below its centre, Find the difference o
Pressure between the two connected points of the Ppipes. (8

Or

A body falls freely due to gravity. The distance travelled by the body
depends on its mass M, time T and acceleration due to gravity g.

S=kgT?. (8)
Considering a flow over a flat plate, explain briefly the development
of hydrodynamic boundary layer. 8
What are the various typex; of fluid flows? Discuss, . ®

Write down the general form of continuity equation in Cartesian
coordinates. The velocity components for a 2-D flow field for an
incompressible fluid is given by,

s 2 2 o x?
u=?+2x—x y and v= xy —2y—?

Show that this represents a possible case of an irrotational flow. (8)
Or
With a neat eketch, explain an orifice meter. [€)]

Water flows at a rate of 150 Vs through a 150 mm diameter orifice
inserted in a 300 mm pipe. The pressures on the upstream:and
downstream of the orifice plate are 175 kPa and 100 kPa

respectively. Determine the coefficient of discharge of the orifice
meter. ®)
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An oil of viscosity 0.9 Pa.s and density 900 kg/m? flows through a pipe of
100 mm diameter. The rate of pressure drop for every metre length of
pipe is 25 kPa. Find the oil flow rate, drag force per metre length,
pumping power required to maintain the flow over a distance of 1 km,
velocity and shear stress at 156 mm from the pipe wall.

Or

Three pipes are connected in series to make a compound pipe. The
diameters and lengths of the pipes are respectively, 0.4 m, 0.2 m, 0.8 m
and 400 m, 200 m, 300 m. The ends of compound pipe are connected to
2 reservoirs whose difference in water levels is 16 m. The friction factor
for all the pipes is same and equal to 0.02. The coefficient of contraction
is 0.6. Find the discharge through the compound pipe if, minor losses are
negligible. Also find the discharge if minor losses are included.

(i) Draw the velocity triangles for a Pelton wheel and obtain the
expression for work done. [5))

(i) A Pelton wheel has a bucket speed of 10 m/s with a jét of water
flowing at a rate of 0.7 m?s under a head of 30 m. The jet is
deflected through an angle of 160°. If the coefficient of velocity is
0.98, find the power given by water to the runner and the hydraulic
efficiency of the turbine. . 8

Or
Discuss briefly the characteristic curves of hydraulic turbines.

A centrifugal pump delivers 400 litres/s of water to a height of 20 m
through a pipe of diameter 15 cm and length 100 m. The pump has an
overall efficiency of 70% and the friction coefficient is 0.15. Determine the
power required to drive the pump.

Or

(i) Consider a double acting reciprocating pump running at 40 rpm.
The pump delivers 1 m%min of water. The piston diameter is 20-cm
and the stroke length is 40 em. The delivery and suction heads are
20 m and 5.m respectively. Calculate the percentage slip and the
power required to drive the pump. (8)

(i) With a neat sketch, explain the working of a gear pump. (]
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