Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module—l
a. State and explain Buckmgham 7 theorem. Why this theorem is considered superior over
the Rayleigh’s method. % ) (06 Marks)
b. Define the following non-dimensionless models:
(1) Reynold’s model "% (1) Froude’s model *. (04 Marks)
¢. The drag force exerted by a flowing fluid on a solid body depends upon the length of the
body L, velocity 'V Ydensny of fluid p, and szcos1ty u. Find the expression for the drag force
using Buckmgham‘sﬁ 1t theorem. (10 Marks)

(04 Marks)
(08 Marks)
c. A solid cylinder of diameter 4. 0 m has a height of m Find the metacentric height of

cyhnder if specific gravity,of the material of cylinder= 0.6 and it is ﬂoati’ng in water with its

op

axis vertical. State whethe the equilibrium is stabie or unstable. v (08 Marks)
Module—2
a. Explain the terms (;) Rapldly varied ﬂow (11) Gradually Vaned flow. Give examples with

sketches. (10 Marks)
b. Explain most econonncal channel ion. What is the general condition to be satisfied in
such a case? Find the slope of the bed of a rectangular channel of width Sm when depth of
water is2m and rate of flow i is glven as 20 m*/sec. Takc Chezy’s constant ¢ = 50. (10 Marks)

i OR .
a. What is specific energy rve? Explain w1th “““ sketch. Derive expressions for critical depth
nd' crltlcal velocity in arrectangular channel;« (10 Marks)

through a rectangular channel of width 8m is 15 m*/sec. When depth
of flow of water 1§' .2 m. Calculate:

énérgy of the flowing water

th and critical velocity IV value of minimum specific energy. (10 Marks)

i
4

a. Define the term Afflux an@_ﬁackwater curve. Prove that the length of backwater curve is

givenby L = —Ez——_—E‘—

i, =4

b. A hydraulic j Jur%) forms at the downstream end of spillway carrying 17.93 m*/sec discharge.
If the depth before j jump is 0.8 m, determine the depth after the jump and energy loss.

P (10 Marks)

(10 Marks)
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OR
Deﬁne hydraulic jump. Derive an expression for depth df hydraulic jump (10 Marks)

.....

having slope of 1 in 4000. Take the value of Chezy s constantc=60. < (10 Marks)
Modlﬁé-éi

State Impulse-Momentum equation. Derive an expression for the force exerted by a jet of

water on a fixed vertical plate in the:direction of the jet. (10 Marks)

A jet of water having a velocity-of 20 m/sec strikes a curved vane which is moving with a
velocity of 10 m/sec. The jet strikes makes an angle of 20°. With the direction of motion of
vane at inlet and leaves at an angle of 130° to the direction of motion of vane an outlet.
Calculate: (i) Vane angles, so that the water enters and-leaves the vane without shock

(i1) Work done per second per unit weight if water striking the vane per second. (10 Marks)

Sketch and explétii‘h: general layout of a hydro lectric plant. (06 Marks)
Explain in detall, how hydraulic turbines are ¢lassified. (04 Marks)
A pelton wheel is to be designed for the following specifications:

Shaft power = 735 KW, head = 200'm, speed = 600 rpm, overall efficiency = 0.75, the jet
diameter, not to exceed the length of wheel diameter,~Cy”= 0.958, speed ratio = 0.5.
Determine: G

(1) Wheel diameter (11) Number of jets'i
(ii1) Diameter of jet

(10 Marks)

Modul

Sketch and explain Fraﬁcie Turbine. (10 Marks)

,,,,,

outer diameter of runner is 3.5 m and hub diameter 1.75 m he gulde blade angle at the

extreme edge of runner is 35°. The hydraulic and overall ‘efficiency of the turbine are 88%
and 84%, 1If the velocity of whir s zero at outlet, deterrmne

(i1) Speed of turbine (10 Marks)

«Wlth a neat sketch, explam the working of a smgle stage centrifugal pump. (10 Marks)

A centrifugal pump:having overall efficiency 75% discharging water at the rate of 30 lit/sec
through a pipe of 15-cm diameter and 125 m long. Calculate the power required to drive the
pump if the water is lifted to a hekght of 25 m. Take £=0.01. (10 Marks)
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