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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Third Semester
Mechanical Eﬂgineeﬁng
ME 1202/CE 1207/070120003 — FLUID MECHANICS AND MACHINERY

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

(Regulation 2004/2007)
(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. Define density and specific gravity of a fluid.
2.  Define coefficient of volume expansion.
8.  Distinguish between local acceleration and convective acceleration.
4. What are the assumptions made in the derivation of Bernoulli’s equation?
5. What is boundary layer separation?
6.  Define hydrodynamic entry length.
7.  Define hydraulic efficiency and overall efficiency of a turbine.
8. List the main parts of a Kaplan turbine.
9.  Define the suction head and manometric head of a centrifugal pump.

10. What is a draft tube?
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PART B — (5 x 16 = 80 marks)

What are the various classifications of fluids? Discuss. (8)

State Newton’s law of viscosity. The velocity distribution over a

plate is given by the relation, u=y (—2?; - y) , Where y is the vertical

distance above the plate in meters. Assuming a viscosity of 0.9 Pa.s,
find the shear stressaty =0 and y = 0.15 m. (8)

+

Or

A spherical water droplet of 5 mm in diameter splits up in air into
16 smaller droplets of equal size. Find the work involved in splitting
up the droplet. The surface tension of water may be assumed as.
0.072 N/m. (8)

Define the terms gage pressure and absolute pressure. A U-tube
containing mercury has its right limb open to atmosphere. The left
limb is full of water and is connected to a pipe containing water
under pressure, the center of which is in level with the free surface
of mercury. If the difference in levels of mercury in the limbs is

5.1 cm, calculate the water pressure in the pipe. (8)

Derive the general form of continuity equation in Cartesian

coordinates. (8)

Explain stream lines, path lines and flow net. (8)
Or

With a neat sketch, explain briefly an orifice meter and obtain an
expression for the discharge through it.

(1)

(i)

Considering laminar flow through a circular pipe, obtain an
expression for the velocity distribution. (8)

Consider flow of oil through a pipe of 0.3 m diameter. The velocity
distribution is parabolic with the maximum velocity of 3 m/s at the
pipe center. Estimate the shear stresses at the pipe wall and within
the fluid 50 mm from the pipe wall. The viscosity of the oil is
1.7 Pa.s. (8)

Or

A pipeline conveys 10 lit/s of water from an over head tank to a building.
The pipe is 2 km long and 15 cm diameter, the friction factor is 0.03. It is
planned to increase the discharge by 30% by installing another pipeline

in parallel with this over half the length. Find the suitable diameter of .

the pipe to be installed. Is there any upper limit on discharge
augmentation by this arrangement?
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With a neat sketch, explain the working of a Pelton turbine. Also obtain
an expression for the work done.

Or

In an outward flow reaction turbine, the internal and external diameters
are 2 m and 2.7 m respectively. The turbine speed is 275 rpm and the and
the water flow rate is 5.5 m3s. The width of the runner is constant at
inlet and outlet and equal to 250 mm. The head acting on the turbine is
160 m. The vanes have negligible thickness and the discharge at the
outlet is radial. Determine the vane angles and velocity of flow at inlet
and outlet.

A centrifugal pump running at 1200 rpm has a discharge of 13 m3min.
The pump has a manometric efficiency of 85% and working against a
head of 22 m. The impeller has an outlet vane angle of 40°. If the velocity
of flow at outlet is 2.6 m/s, determine the diameter of the impeller and
the width of the impeller at the outlet.

Or
(i) What is an air vessel? Derive an expression for the percentage work
saved by using an air vessel. (8)

(i) Discuss briefly the working principle of a vane pump with a
schematic diagram. (8)
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