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10.

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

Calculate the specific weigﬁt and specific gravity of 1 litre of a liquid with a
density of 713.5 kg/m® and which weighs 7N.

Explain the variation of viscosity with temperature.

Diﬂ'erentiate Hydraulic Gradient Line and Total Energy Line.
Define Boundary layer thickness. '
Define Dimensional hé}mogeneity.

Derive the expression for Reynolds's Number.

Explain the cavitation problem in Centrifugal purhps.
Define slip of the Reciprocating pump.

Write short notes on draft tube.

Define the volumetric efficiency of the turbine.



11.

12.

13.

(b) () Water is flowing through

(a)

(b)

(a)

(b)

PART B — (5 X 16 = 80 marks)

Equation.

. STIve . P ". O Uﬂti( ¥ ]
(@) With basic assumptions derive the Bernoulli's Eq n from th@ﬁs
(J |

Or

and, 20 cm at
‘ pipe is
is 6m above
the intensity

(8)

ged for lubrication

a pipe of diameter g
The rate of fl

sections 1 and 2 respectively.
um an

35 Ips. The section 1 is 8m above dat
datum. If the pressure at section 1is 44.

of pressure at section 2.

(ii) Calculate the dynamic viscosity of oil whi
between a square plate of size 0.8m 8m #ind an inclined plane

with angle of inclination 30°. The of the square plate is

330 N and it slide down the inchi with a uniform velocity
of 0.3 m/s. The thickness of the o is 1.6 mm. (8)

@ d velocity distribution for the

Derive the expression for shear s
at derive the Hagen Poiseuille

flow through circular pipe and_usIng
formula. (16)
Or

Three pipes of 400 mm n’and 300 mm diameters have lengths of
400 m, 200 m and 3Q0 ectively. They are connected in series to
make a compound ends of the compound pipe are connected
with two tanks w ifference of water levels is 16 m. If the coefficient
of friction for thes®& pipés is same and equal to 0.005, determine the

discharge thro compound pipe neglecting first the minor losses
and then in ing them. ’ (16)
Using Bu m's z theorem, show that the velocity through a
circular orifice i g = —1—)— # i

r orifice is given by v=,gH® H,pUH:l, where H is the head

causing flow, D is the diameter of the orifice, x4 is the coefficient of
viscosity, o is the mass density. and g is the acceleration due to gravity
(16)

Or
(i) Explain similitude with types of similarities, (8)

(1)  The ratio of lengths of a submarine and its model is 30:1. The speed

:5:1}1]:1 pFr(')t?itYl})le 18 10 m/s, 'The model is to be tested in a wind
ratio of thlz d: e lfpeed of air in wind tunnel. Also determine the
Wit agﬁetween the model and prototype. Take values of
ke respeci?\f;lyes '1(‘)}£ se: water and air as 0.012 stokes and 0.016
- Lhe density of se oL
1030 ke/m? and 1.24 kg/m? respectivelyz.a oter and air Is given (a8§
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Explain the working principle with the main parts of Corfln .
P &

. @) The internal and external diameters of the impeller of if
pump are 300 mm and 600 mm respectively. The p m 1fugal

at 1000 rpm. The vane angles of the impeller at init and tlnmng

20° and 30° respectively The water enters the imp d.:l nﬁt are

velocity of flow is constant. Determine the, work E aby and

impeller per unit weight of water. Sketch IOCit,triﬂngle y t:xae;

®

‘ Or \
®b) @ Explain the working princi_ple of a ang pump with a neat

®)

sketch.
(i) A single acting reciprocating ning at 60 r i
: pm deli
0.02 m¥/s of water. The diametef of the piston is 250 mm and stx"’c?lli'z
length 450 mm. Determine etical discharge of the pump
(2) coefficient of discharge of pump and (4) % slip of the

"~ P, (®)

400 m when running at 750 rpm. The
haft power. The ratio of Jet diameter to
overall efficiency, n,=0.86, Coefficient of

14. (@ @

15. (a) Design a Pelton wheel for
g pelton wheel develops 12,1
the wheel diameter is 1/6.

velocity Cy =0.985 a edll ratio, ®=0.45. (16)

Or
b)) A Francis tugbl ith an overall efficiency of 70% is required to
producel47. It is working under a head of 8m. the peripheral

velocity =0. H and the radial velocity of the flow at inlet is

0.96,/2gH . The wheel runs at 200rpm and the hydraulic losses in the

turbine are 20% of the available energy. Assume radial discharge,
determine (i) guide blade angle, (ii) wheel vane angle at inlet,
(iii) diameter of wheel at inlet and (iv) width of wheel at inlet. Draw the

suitable velocity triangle. (16)
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