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N.B.: (1) Question No.1 is compulsory ' | :f'“‘}
(2) Attempt any Three questions from question No.2 to 6. =
(3) Use Illustrative diagrams wherever required. k ﬁf-???;"
(a) Explain varlatlon of viscosity with temperature for gases and hqurds'7 J ustfy 5
' the same and give the relation between wscosu:y and temperature for rquu:l
and gasses. . - - : *"-‘“*
(b) Discuss the relative merits and demerits of venturimeter Wlth& respect to 5
orifice-meter with the help of neat sketch. > ¥ |
(¢) Why pumps are generally less efficient than turbmes‘? {f—' 6
- A centrifugal pump is required to deliver 50 liters of waf'er per second to JEE et
q/(v a height of 30 m through a 100 mm long pipe of 15 e}fi} diameter. The inlet -
9/ losses in the suction pipe are estimated to be 0.3 \,511*‘ Assuming ati overall

\4\/ efficiency of 70 percent and taking Darcy's ﬁ'@tron coefﬁc1ent 0.015 for
the pipeline, determine the power required *n drwe the pump:

(d) Define the following and give one pI’&Cth'»El.‘. example for each: = - 4
(1) Laminar flow | :3’ '
(i) Turbulent flow g}
(ii1) — Steady flow 55‘::# — ‘ e ' —g - s
(1v) Uniform flow - ﬁﬁw , = Pl

’* w

2. (a) Classify Pumps and explam ‘Lhe working principle of Reclproeatmg pump. 8

(b) Explain how you woulwnnd the resultant pressure on a curved surface . 8
immersed in a liquid, vnth expression.

(¢) What is the dlffereuc.e between pitot-tube and pitot-static tube? 4

3, Prove that th zelocrty distribution for viscous ﬂow between two parallel 10

**11

( Define cﬂ:;d explam Reynold's number, Fraude's number and Mach number

38
Deriye expressions for any above two numbers. - _
C) E:g;lam the terms : 9
3~(@) Pathline .
¥ (i) Streakline 21
¢ (i) Stream line
@’f_f - (1v) Stream tube = l S—-
5 o 36
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- \% sing. Buckingham's TI theorem, show that the ve1001ty through a circular 1""5
0 |
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Where H is the bead causing flow, D is the diameter of the onﬁ e, LL 1S
coefficient of viscosity, p is the mass density and g is the acceleratlon due

m

tof gravity. o ,
(b)/Find an expressmn for the head lost due to fnctlon in suc‘uon and delivery 8
pipe. "_“ ’

QY

5. (a) What factors decide Whether Kaplan, Fran01s or a Re...ton type turbine would 10

be yged in hydroelectric project? f;

\/A/g:lton wheel is to be designed for the followmg specifications. Power
= 735.75 kW S.P. Head = 200 m, Speed = 800 rpm, n, = 0.86 apd _]et
diameter is not to exceed one-tenth the wheel diameter. .

Determine : (i) Wheel Diameter, (i1) They no of jets required and (111) Dlameter
of the jet. Take C = 0. 98 and SPs sod ratio = 0.45.

(b) Determine the total pressure on-a W’cnrcular plate of diameter 1 5 mwhich 4
is placed vertically in water in: sucha way that centre of plate is 2 m below

the free surface of water, 1?'md the position of centre of pressure also.

0'\ (c)/Determine the dlsplacement thickness and momentum thickness i Interms 6
\ ¢ \/D f the norinal bound;nry layer thickzess & in respecfc of the following velomty

proﬁles in the bomldary layer on a ﬂat plate.
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6. (a) What is a draft tube? Why is it used in a reaction turbine? Describe with 1m

sketch two different types of draft tube.

(b) If the veloc1ty distribution of a ﬂu1d OVer a plate is given by # = ZJ’ 7’

. iy N
where u is the velocity in meter per second at the: distance of y@;ﬁmeters

above the plate determine the shear stress at y = 0.15 meter. Take clynamlc

‘viscosity of the fluid as 8.5 x 10 kg-sec/m?.
(c) What is Euler's equation of motion? How will you obtain Bemn ulh S equation.
from 11:‘7 ' | - «@3 *
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