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Question Paper Code : 13568

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Third Semester
Mechanical Engineering
CE 253 — FLUID MECHANICS AND MACHINERY
(Common to Mechatronics Engineering)

(Regulation 2001)

Time : Three hours Maximum : 100 marks

10.

(Any missing data can be suitably assumed).
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Brief on Newtonian fluid with example.
Write down the equation for the effect of surface tension on a liquid droplet.
Define free vortex flow with example.

A pitot tube is used to measure the velocity of water in a pipe of diameter
325 mm. The stagnation head is 2.2 m and the static pressure head 150 mm of
mercury. Calculate.the velocity (take C, =0.98).

State the importance of Moody’s diagram.

Discuss on Roughness Reynolds number.

State the importance of Thoma’s cavitation factor.

Draw the outlet velocity triangle for a forward curved pump.
Brief on gear pump.

Define NPSH,
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PART B — (5 x 16 = 80 marks)

A small thin plane surface is pulled through the liquid filled sp
between two large horizontal planes in the parallel direction. St
that the force required will be minimum if the plate is loca
midway between the planes.

In a fresh water lake the specific weight of water 7 is found to v
with depth y as y=K ,/(K+%, ») where K is the bulk modu
At the surface 7, = 9810 N/m? and Po= 101.3 kPa, If the press
measured at 1500 m was 14860 kPa, determine the value of K.

Or

A hollow cylinder of 12 cm ID filled with fluid of viscosity 14 c
Poise rotates at 600 rpm. A shaft of diameter 4 cm is pla
centrally inside. Determine the shear stress on the shaft wall.

A U-tube manometer has both its limbs enlarged to 25 times
tube area. Initially the tube is filled to some level with oil of spe
weight 7, . Then both limbs are filled with fluid of specific wei
7, to the same level, both limbs being exposed to the st
pressure. When a pressure is applied to one of the limbs
manometric fluid rises by h’ m. Derive an expression for
pressure difference in the limbs. In both cases assume that
liquid level remains in the enlarged section.

A venturimeter with an entrance diameter of 0.3 m and a ths
diameter of 0.15 m is used to measure the volume of gas flow
through a pipe. The discharge coefficient of the meter is 0
Assuming the specific weight of the gas to be constant
14.5 N/m3, calculate the volume flowing when the press
difference between the entrance and the throat is measured
0.06 m on a water U-tube manometer. : ‘

Calculate the exit diameter, if at the inlet section of the draft tube
diameter is 1 m and the pressure is 0.405 bar absolute, The flow ra
water is 1600 Us. The vertical distance between inlet and outlet is 6 m

Or

A 45° reducing bend is connected in a pipeline, the diameter
inlet and outlet of bend being 600 mm and 300 mm respectiv
Find the force exerted by the water on the bend if the intensit
pressure at inlet to bend is 8.829 N/em? and the flow rate is 60(

Determine the velocity of a jet directed at 40° to the horizonte
clear 6 m height at a distance of 20 m. Also determine
maximum height this jet will clear and the total horizontal trs
‘What will be the horizontal distance at which the jet will be aj
at 6 m height?



[image: image3.png](a)

®)

(@)

®)

@

@)

®

Gi)

@

i)

@

(i)

An oil of specific gravity 0.82 and kinematic viscosity 16 x 10-¢ m%s
flows in a smooth pipe of 8 cm diameter at a rate of 2 I/s. Determine
whether the flow is laminar or turbulent. Also calculate the velocity
at the centre line and the velocity at a radius of 2.5 cm. What is
head loss for a length of 10 m? What will be the entry length? Also
determine the wall shear. (10)

In a capillary viscometer the tube is of 2 mm dia and 0.5 m length. If
60 cm? of liquid is collected during 10 min with a constant pressure
difference of 5000 N/m?, determine the viscosity of the oil. {6)

Or

Determine the diameter of the pipe (smooth) required to convey 150
liter of kerosene over a length 1000 m with the loss of head by
frietion limited to 10 m of kerosene. Density = 810 kg/m?, kinematic
viscogity = 2.37 x 10-% m%s, ®

A 30 cm pipe with friction factor f = 0.024 carries water to a turbine
at the rate of 0.25 m%/s over a distance of 160 m. The difference in
levels between the water inlet and turbine inlet is 36 m. Determine
the efficiency of transmission. The turbine outlet delivery is
submerged into the tailrace and the velocity at the exit is 0.4 times
the velocity in the pipe. [¢))

An axial flow turbine operates a 8 MW alternator at 200 rpm under
a head of 7.5 m. the alternator efficiency is 95% and overall
efficiency of turbine is 90%. The tip diameter of runner is 5 m and
hub diameter is 2.5 m. Assuming the hydraulic efficiency as 93%
and no exit whirl, calculate the runner vane angles at inlet and

outlet at the mean diameter of vanes. (10)
Discuss about different types of draft tubes. (6)
Or

A centrifugal pump running at 900 rpm has an impeller diameter of
500 mm and eye diameter of 200 mm. The blade angle at outlet is
35° with the tangent. Determine assuming zero whirl at inlet, the
inlet blade angle. Also calculate the absolute velocity at outlet and
its angle with the tangent. The flow velocity is constant at 3 m/s.
Also calculate the manometric head. (8)

Explain the performance characteristics of centrifugal pumps.  (8)
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The pressure drop AP in flow through pipes per unit length is
found to depend on the average velocity #, diameter D, density of
the fluid p, and viscosity 4. Using FLT set of dimensions evaluate
the dimensionless parameters correlating this phenomenon. (8)

Explain the working of double acting pump with a neat sketch. (8)
Or

Using dimensional analysis, obtain a correlation for the frictiona
torque due to rotation of a dise in a viscous fluid. The parameter:
influencing the torque can be identified as the diameter, rotationa
speed, viscosity and density of the fluid. 8

Show that in a double acting reciprocating pump the work saved b;
fitting air vessels is about 39.2%. (8




