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Qustion Paper Code : P 1406

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Third Semester
(Regulation 2004)
Mechanical Engineering
ME 1202 — FLUID MECHANICS AND MACHINERY

(Common to Automobile Engineering/Aeronautical Engineering/
Mechatronics Engineering/Production Engineering)

(Common to B.E. (Part-Time) Second Semester Mechanical
Engineering — Regulation 2005)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  What are Non-Newtonian fluids? Give examples.
2. Mention the uses of a manometer.
3. List the components of total head in a steady, in compressible irrotational flow.

4. What are stream lines, streak lines and path lines in fluid flow?

5. When is a pipe termed to be hydraulically “rough”?

6.  What is Boundary layer? Why is it significant?

7. What are Roto dynamic pumps? Give examples.
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What is specific speed of a pump? How are pumps classified based on this
number?

What are high head turbines? Give examples.

What are the functions of a draft tube?
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PART B — (5 x 16 = 80 marks)

What is compressibility of fluids? Give the relationship between
compressibility and Bulk modules. (6)

If the volume of a balloon is to reach a sphere of 8 m diameter at an
altitude where pressure is 0.2 bar and temperature is —40°C.
Determine the mass of hydrogen to be charged in to the balloon and
volume and diameter at ground level. Where the pressure is 1 bar

and temperature is 25°C. (10)

Or
What is hydrostatic law? Derive an expression to show the same. (6)

The barometric pressure at the top and bottom of a mountain are
734 mm and 760 mm of mercury respectively. Assuming that the
average density of air = 1.15 kg/m3, calculate the height of the
mountain. (5)

Explain the relationship between absolute and gauge pressure. (5)

Derive continuity equation from basic principles. (6)

Velocity components in flow are given by U =4x, V =-4y.

Determine the stream and potential functions. Plot these functions
for ¢ 60, 120, 180 and 240 and ¢0, 60, 120, 180, +60, +120, + 180.

Check for continuity. (10)
Or

Derive Euler’s equation of motion for flow along a stream line.
What are the assumptions involved. (6)

A horizontal pipe carrying water is gradually tapering. At one
section the diameter is 150 mm and flow velocity is 1.5 m/s. If the
drop in pressure is 1.104 bar at a reduced section, determine the
diameter of that section. If the drop is 5 kN/m?, what will be the
diameter — Neglect losses? (10)
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Show that for laminar flow, the frictional loss of head is given by
he =8 fLQ*/gn*D°. (8)

Three pipes of 400 mm, 350 mm and 300 mm diameter are
connected in series between two reservoirs. With a difference in
level of 12 m. Friction factor is 0.024, 0.021 and 0.019 respectively.
The lengths are 200 m, 300 m and 250 m. Determine flow rate
neglecting minor losses. (8)

Or
What is known as viscous flow? What are its applications? (4)

A steel ball of 1.5 mm diameter is allowed to fall in a jar of oil of

viscosity 15 poises. If the specific gravities of steel and oil are

7.8 and 0.8 respectively, determine the fall velocity of the steel ball.
(4)

Explain the mechanics of oil flow in lubricated bearings. (8)

Describe with a sketch the installation and operation of centrifugal
pump. (6)

Compute the overall efficiency of a centrifugal pump from the
following test data. Suction gauge reading = 27.5 KPa (vac) and
delivery gauge reading = 152 (gauge) height of delivery gauge over
suction gauge is 0.4 'm, discharge is 2100 mm. Diameter of
suction pipe is 15 ¢cm and diameter of delivery pipe is 10 cm.

The motor power = 12 MHP and fluid is water. (10)
s Or
Differentiate between single acting and double acting pump. (4)

What are the functions of an air vessel in a positive displacement
pump? (4)

Determine the maximum operating speed in rpm and the maximum
capacity in lps of a single-acting reciprocating pump with the
following details. Plunger diameter = 25 cm, stroke = 50 cm, suction
pipe diameter = 15 c¢m, length = 9 cm, length = 9 cm, delivery pipe
diameter = 10 cm, length = 36 cm, static suction head = 3 m, static
delivery head = 20 m, atmospheric pressure = 76 cm of mercury,
vapour pressure of water = 25 KPa (abs). (8)
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Explain with the help of a diagram, the essential features of a
Kaplan Turbain. (6)

The nozzle of a Pelton wheel gives a jet 9 cm diameter and velocity
75 m/s. Cv of nozzle = 0.978. The pitch circle diameter is 1.5 m and
the deflection angle of the buckets is 170°. The wheel velocity is
0.46 times the jet velocity. Estimate the speed in rpm, theoretical
power developed and the efficiency of the machine. (10)

Or

Draw typical velocity triangles for fluid motion along a series of
moving curve vanes and derive Euler’s equation of energy transfer.

(6)

An inward flow reaction turbine has inlet and outlet vane
angles ¢ and ¢ both equal to 90°. If H = head on the machine,

a =guide vane angle and C = ratio of velocity of flow at outlet and
inlet, show that the peripheral velocity and hydraulic efficiency are
given by

2g6H 2
UV=)—"77" ——adn, =——— (10)
\2+C2tan? 7 94C%tan
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