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Question Paper Code: P 1135

BB Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2005
Second Semester
Flectriel and Eletronics Bngineering
OF 1161 — FLUID AND SOLID MECHANICS

(Common to B.E. Third Semester Instrumentation and Control Engincering/
Electronics and Instrumentation Engineering)

(Regulation 2001)

‘Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (102 20 marks)
1. Define Blastc Limit
2. Whatis meant by point of contra fexure?
8 Define Polar moment of inerti.

4. Prove that the torques transmitted by a solid shaft when subjected to torsion s
given by T =116/, D"

5. Define Newtonian and non-Newtonian fluids.
6. Mention the significance of Reynold's number?
7. Name the Minor cnergy losses in a flow through pipe and give their values

8. List the methods of pressuro measurement,

Under what circumstances, cavitation occur?

10, How are the Turbines classified?
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PART B — (5 X 16 = 80 marks)

Fig. 1

@ A Mild steel rod of 20 man diagmeter 22d 300 mm long i encloseq
o oty aeide 1 Hollow copper tubo of pegerriy diametor 30 mp
e nternal ditmeter o 25 g, Thes g o the tube and rods arg
srazed togother and the componi pye subjected to an axial pull
S840 kN. 1T or steol and coppoy sep s GNIm? and 100 GNjme
TeSPectively, find the extension of the req ®

0

ar stress ®

i)

@ a fanged coupling.
tho piteh circl diamotor hoing 30 Lo
in the shafts and
diameter and the

i heszom external ditmeter, Calougap o internal

Shametar of tho hollow shatt and fhe oy diameter so tha oty
shafts and the coupling are al squaify strong in torsion ®

(@ A closcly coiled htical spring of roung steel wire 8 mm in diamoter
baving 190 complote turn. ity 5 e diameter of 10 ey 15
fyiected oan il load of 230 N, Dyt
B the deflction of the spring
&) maximum shear stress in tho wiry
) otiftaess of the spring, Take ¢ - g 10 N, ®

or
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Determine the diameter of a solid steel shaft which will transmit.
112.5 kW at 200 rpm. Also determine the length of the shaft if the
twist must not exceed 1.5° over the entire length. The maximur
shear stross is limited o 55 Nim, Take value of modulus of
rigidity = 8 x10' N/iom?. ®

Derive the Torsion equation 7/ = 2/r. ®

The velocity profile of a viscous fluid is parabolic in such a way that
the velocity is 120 emvs at 20 em from the plate. Caleulate the
velocity gradient and shear stress at distances of 0, 5 and 15 cm
from the plate given the viscosity of the luid = 6 poisc. ®

A pipe contains an oil of specific gravity 0.8. A difforential
manometer connected at two points A and B shows a difference
in mercury lovel as 20 em. Find the difference of pressure at the two
points, ®

or

The space between two square flat parallel plates is filled with oil
Each side of the plato is 720 mm. The thickness of the oil film is
15 mm. The upper plate which moves at 3 mis requires a force of
120 N to maintain the speed. Determine

(1) Dynamic viscosity of the oil,

() The Kinematic viscosity of the oil i the specific gravity of oil is
0.95. ®

A 80 em diametor pipe conveying water branchos into two pipes of
diametors 30 em and 20 em respectively, if the average velocity in
the 30 em diamoter is 8 m/s. Find the discharge in this pipe. Also
detormine the velocity in 20 em pipe f the averago velocity in 80 cm
diameter pipe is 2 mis. ®

A horizontal pipe line 50 m long is connected to a water tank at onc
end and discharges freely into the atmosphere at the other end. For
the first 30 m of its length from the tank, the pipe is 200 mm
diameter and its diameter is suddenly enlarged to 400 mm. The
height of water lovel in the tank s 10 m above the centre of pipe.
Considaring all losses, determine the rate of flow. Take £= 0.01 for
bath section of the pipe. ®

Three pipes of lengths 1500 m cach and diameters 80 em, 60 em and
40 om respectively are connected in paralel. The co-efficient of
friction for cach pipe is 0.008. The total flow is equal to 250 lite
Find the rate of flow in each pipe ®

or

P 1135



[image: image4.jpg]15.

®

)

®

@ State and Derive Bornoullis Theoren, ®

() A horizontal venturimeter with inlot and throat diameters 30 cm
and 15 em respectively is used to measure the flow of water. The
reading of differential manometer connected ta inlet and throat is
10 em of Morcury. Determine the rate of flow. Take Cu = 0.95,
Derive the equation used. ®

A centrifugal pump having outer diametor equal to two times the inner
diameter and running at 1200 rpm works against total head of 75 m. The
velocity of flow through the impellor in canstant and is equal o 8 mis,
‘The vanes are set back at an angle of 30° at outlet. If the outer diameter
of the impeller is 600 mm and width at the outlet is 50 mm. Detormine
the vano angle at inlet, work done per sccond by the impeller and

Manometric Efficiency. a6
or

The following data is given for a Francis turbine : as

Nethead =70 m

Speed = 600 rom
‘Shat Power = 367.875 kW
Overall Effcienc

5%

Hydraulic Efficiency = 05%
Flow ratio = 0.25
Dreadth ratio = 0.1

Outer diameter of the runner = 2 x inner diameter of the runner.

The thickness of the vanes occupios 10% of circumferential area of the
‘runner. Velacity of flow is constant at inlet. Determine

G Guide blade angle
@) Runner vane angle at inlet and outlet
(i) Diameters of runner at inlet and outlet
) Wideh of wheel at inlet,
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