50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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n from each module.

Note: 1. Answer any FIVE full questions, éhobsing ONE full questio

2. Missing data may be suitgmély assumed.

&% "Module-1
1 a.  Give the SI units and dhneﬁS?%;}s of following quantities:»
1) Weight i1) St ;3 iii) Workdone . iv) Strain v) Surface Tension
vi) Kinematic viscosity., (06 Marks)
b. Briefly explain differ (04 Marks)
c¢. Using Buckingham
V=gl d{g B C,
V. = Velocity through circular orifice
*. D = Diameter of orifice .. %"
= Head over orifice “
p = Dynamic viscosity ‘
p = Density of fluid.. y (10 Marks)

OR. . .

2 a. Water is flowing throtigh a pipe of diameter,0.4m at a velocity 4m/s. Find the velocity of oil
flowing in anovghéimpipe of diameter, 0:1m, with dynamié\siﬁilarity existing between two

pipes. Viscosity of water is 0.01 poise ‘and that of oil is 0.025 poise specific gravity of oil is

0.8. Density of water 1000kg/m’. ", (08 Marks)
b. State and.explain Buckingham’s m theorem. (04 Marks)

c. A solid cylinder of 4m diameter has a height of 4m and specific gravity of its material being
0.6. Cylinder is floating: with' its axis vertical. Determine the metacentric height of the

cylinder. Also check its t'yg of equilibrium. (08 Marks)

, Qy Module-2
3 aDifferentiate between open channel flow and pipe flow. (06 Marks)
b. The discharge of water through a rwj}angular channel of width 8m is 15cumec. The depth of

the flow is.1.2m. Determine:

i)  Specific energy

ii)  Critical depth

iii)  Critical velocity .

iv)  Minimum specific energy

Also state the type of flow. (06 Marks)
c. A trapezoidal channel has a side slope of 1H:2V and bed slope of 1 in 1500. The cross

section area 154 2 Determine the dimensions of the channel for most efficient section.
(08 Marks)
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OR
What is specific energy curve? Draw a neat sketch. Derive an expression for critical depth in

a rectangular channel. (06 Marks)

Derive an expression for discharge through an open channel using Chezy’s formula.
5 (06 Marks)

« and y, in a rectangular channel can be

Show that the relation between alternate degt,hs
expressed as — .

y) = 2y1 ) , where y, = critical depth (08 Marks)

‘ ity

9 Mw%duleé
A sluice gate discharges water ma 0a rectangular channel
flow 0.4m. The channel is 8m:wi . Determine:
i) Ifajump canoccur
ii) Conjugate of 0.4m dej
i) Depth of hydrauhc ]
iv) Lossofenergy .
v) Power lost{mm the jump.

CMRIT LIBRARY
BANGALORE - 560 037

(08 Marks)

2 2
Sl 1§ +£‘Ld—1 , derive the hydraulic jump
g
(06 Marks)
iii) Conjugate depths. (06 Marks)

3 4 . . ,f. V‘“s ey .
ow in differential’form using regular
notations. State the assumptfons made. A (10 Marks)

With the help of neat s’fé'etches give water é.urfa(‘ie profiles depending on channel bed slopes.
(10 Marks)

Module-

Derive express10n for force exerté’d by a moving jet §tr1k1ng a flat, inclined and fixed vane.
; (06 Marks)

Br1eﬂy explam various comp@z' ents ofa hydroelectrle: power house with a neat sketch.
(06 Marks)

A Jet of water 75mm in dlameter strikes a curved vane at the centre with a velocity 20my/s.

~~~~~~

The curved vane moves in the dlrectlon of jet with a velocity 8m/s and gets deflected by

165°. Determine: .
;31) Force exerted@ x-direction. .
iiy  Force normal to vane. £
iii) Magmtude and direction of th esultant force.

- ‘;,:\,@

«««««

(08 Marks)

' OR

Show neat sketches ofwvelocity triangles at the inlet and outlet of curved vane when jet
striking tangentlally dnd vane moving in other direction. Mention the notations and names
used. Also write ;e formula for force exerted in this case. (06 Marks)
Derive an expressmn for efficiency of a Jet when it strikes series of flat vanes mounted on
periphery of a wheel. Also prove that maximum efficiency cannot exceed 50%. (06 Marks)
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A Pelton turbine has to be designed for following data: '
Power developed = 6000kW A
Net head = 300m

Speed = 550rpm

Overall efficiency = 85%

Jet diameter to wheel diameter ratio = 1/10
Determine: :
i)  Number of Jets

ii)  Diameter of Jet
111) Dlameter of wheel

various types of draﬁutub (06 Marks)

With neat sketch expiam components and workmg of a centrifugal pump. (06 Marks)
duces 6000OkW under,a net head of 25m w1th an overall efﬁc1ency of

Briefly explain following:
i)  Pumps in series

ii)  Pumps in parallel
iif) Minimum starting'sp ed of pump. « (06 Marks)
Find the power required-to drive a centrifa pump which delivers 40 liters per second of
water to a height of 20m through a 150mm diameter and 100m long pipe. Over all efficiency

of pump is 70°/ (d Darcy s f=0. Og(f‘ friction factor) ‘f r the pipeline. Assume inlet loss
1 (08 Marks)

F
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