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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mi Note 1. Answer any FIVE full questions, choosmg ONE ull question from each module.
y

1 a.
b.
2 a.
b.
¢.
3 a
b.
4 a
b.
S a.
b.

,,,,,,,

2. Missing data may suitably be assumed gy

§$Il,:/“

quatxon Give any two examples (10 Marks)

Using Buckingham’s 7 — theorem, show that the velocity through a circular orifice is given

by V=,2gH d)[

] , where H is head causrng flow , pis coefficient viscosity ,

pVH
p = mass density and g gravrtatlonal acceleration. (10 Marks)
- OR
Derive an expressmn for kinematic and dynamrc similarities. (04 Marks)

In the model test of a spillway the discharge and velocity of flow over the model were 2m?*/s
and 1.53 m/s: respectlvely Calculate the velocity and dlscharge over the prototype which is
36 times the model size. o (08 Marks)

A solid cylinder 2m in diameter and 2m high is floating in Water with its axis vertical. If the
specific gravity of the material of cylinder is 0. 654 f nd its metacentric height. State also

whether the equilibrium i is stable or unstable. Ny, ¥ S (08 Marks)
Module-2 - e
Explain various types of flows in channel. (10 Marks)

A canal of trapezoidal section has bed width of 8m and bed slope of 1 in 4000. If the depth
of flow is 2.4m and side slopes of the channel are 1H to- 3V then determine the average
velocity and the. d1scharge carried by the channel. Also compute the average shear stress at

the channel boundary Take C 56 (10 Marks)
\ OR

Obtam the conditions of most economical trapezmdal section in which side slope is constant.

(10 Marks)

A 8m wide channel conveys 15m*/s of water at a depth of 1.2m. Obtain the following :
‘1) Specific energy ‘of the flowing water.
‘1) Critical depth; Critical velocity and minimum specific energy.

iii) Froude number and state wheth flow is subcritical or supercritical. (10 Marks)
' Module-3
Derive an expression for loss of energy head for hydraulic jump. (10 Marks)

In a rectangular channel of 0.5m width , a hydraulic jump occurs at a point where depth of
water flow is 0.15m and Froude nurnber 1s 2.5 obtain the following :

1) Sp. Energy i) ‘Critical and subsequent depths 1) Loss ofhead and iv) Energy
dissipated. ly, (10 Marks)

4
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Derive an expression for length of Back water curve. ' (10 Marks)
In a rectangular channel of width 24m and depth of flow 6m, the rate of flow of water is
86.4 m*/S. If the bed slope of the channel is 1 in 4000 then find the slope of the free surface

of water. Take C = 60. & (10 Marks)
Module-4

Derive an expression for impulse momentum equation. , (05 Marks)

Derive an expression for thrust exerted by the jet strikes a stationary curved vane at one end

tangentially when the vane is symmetrtcal (07 Marks)

A jet of water from a nozzle is deflected through 60° from its original direction by curved
vane which enters tangentially. without shock with a velocity of 30m/s and leaves with a
mean velocity of 25m/s. If the mass issued from nozzle per second is 0.8 kg/s, calculate the
magnitude and direction of the resultant force on the 3 vane, if the vane is stationary.

: (08 Marks)

y OR

Explain cla351ﬁeat10n and efficiencies of turbines. (10 Marks)
A pelton wheel is to be designed for the followmg specifications :

Shaft power =11,772 kW ; Head =380m ; Speed = 750 r.p.m ; Overall efficiency = 86%
Jet diameter is not to exceed one — sixth of the wheel diameter. Determine

i) Wheel diameter 1) No.ofjetsrequired iii) Diameter of the jet.

Take K, =0.985 and K, =045 -, (10 Marks)
i Module-5
With the help of neat sketches, explain Franci’s inward flow reaction turbine. (10 Marks)

Calculate the diameter and speed of the runner of a Kaplan turbine developing 6000 kW
under an effective head of 5m. Overall efficiency of the turbine is 90%. The diameter of
boss is 0.4 times the external diameter of the runner. The turbine speed ratio is 2.0 and flow

ratio 0.6. What i 1s the specific speed of the turbine? (10 Marks)
OR :
Explam w1th neat sketches components and workmg of a centrifugal pump. (10 Marks)

manometric head is 20m and the manometnc efﬁmeney 18 75%, determine

¢ 1) The diameter of impeller at the exit 1) Inlet vane angle (10 Marks)

£
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