Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fourth Semester B.E. Degree Exammatlon, Dec 2019/Jan.2020
S Hydraulics and Hydraullc Machines

i R Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO full questlons Jrom each part.* !
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PART A
What is dimensional analysis? State: the uses of dimensional ana1y51s (06 Marks)
The discharge Q of a centrlfucal pump depends upon thel mass density p of fluid, pump

speed N, the diameter of 1rnpeller D, the pressure P and. v150051ty of the fluid p. Using
Buckingham’s method, show ’rhat
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where, y = kmematlc v1scos1ty of fluid 5 )
H=Head. iy (10 Marks)

The dlscharge over the weir is 1.5m’ /sec F ind the discharge over the model of the weir if

N 1 ) 1
horizontal scale ratio = % and vertlcal;_,scale ratio = —. (04 Marks)
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Derive the conditions for most economlcal circular channel for maximum velocity condition.

(06 Marks)
Find the discharge in a cucular sewer of dlameter 2m laid at a slope of 1:2000 when the
depth of water is 1.5m. 'Iake valve of Manning’s n= -0.020. M (06 Marks)
Calculate the dimension. of the section which will require minimum lmmo for canal having a

trapezmdal section with one side vertical and other sloping at 60° with horizontal. It has to

carry 24m’/sec of water at a mean velocrty of 1.2m/sec. % (08 Marks)
Define speciﬁc eriergy and with a neat sketch explain specific energy diagram. (06 Marks)
Derive an expressron for loss of energy due to hydrauhc jump in rectangular channel.

(06 Marks)

In a rectangular channel 15m wrde if the observed depths before and after the jump are
0.2m and Im respectlvely determine the discharge flowing through the channel. Also

) determme critical depth minimum spemﬁc energy and power lost due to hydraulic jump.

(08 Marks)

'Show that the efﬁc1ency of a jet stnkln0 normally on a series of flat plates mounted on the
periphery of wheel is 50%. TR (06 Marks)
A jet of water of diameter 50mm strikes a flat plate moving with a velocity 8m/sec in such a
way that the normal to the plate makes an angle of 30° with the axis of the jet. The force
exerted in the direction of'the jet is 1471.5N. Calculate the velocity of the jet. (06 Marks)
A jet of water of diameter 25mm strikes a 200mm x 200mm square plate of uniform
thickness with a velocity of 10m/sec at S0mm below the c.g. of the plate. The plate is
suspended vertically by a hinge on its top horizontal edge. The weight of the plate is 98.1N.

What force must be-applied at the lower edge of the plate so that the plate is kept vertical? If
the plate is allowed to swing freely, what will be the inclination of the plate with the
vertical? . (08 Marks)
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PART - B N\
Derive an expression for resultant force exerted by a Jet strlkmg an unsymmetrical stationary
curved vane tangentially at one of its tips. (08 Marks)

A jet of water of diameter 50mm having a velocity of 15m/sec strikes a curved vane which
is moving with a velocity of Sm/sec. The vane is-symmetrical and is so shaped that the jet is
deflected through 120°. Find the angle of the jet at-inlet. What is the absolute velocity of the
jet at outlet in magnitude and direction? Also f’czﬂéﬁlate the efficiency of the jet. (12 Marks)

Explain the classification of turbines. ¢ = - Wi (06 Marks)
Define: hydraulic efficiency, mechanlcal efficiency and overall efﬁ01ency Derive the
relationship between them. ] (06 Marks)

The penstock supplies water from a reservoir to a Pelton wheel with a gross head of 500m.
One third of the gross head. is.lost in friction in the penstock The rate of flow of water
through the nozzle fitted at the end of the penstock is 2m*/sec. The angle of deflection of the
jet is 165°. Determine the power given by the water to the runner and hydraulic efficiency.

Take speed ratio equaxl’-/to 0.45 and ¢, = 0.98. (08 Marks)
Define draft tube. State its functions. ' (06 Marks)
Derive an expression for specific speed for a turbme (06 Marks)

A Kaplan turbine’develops 24650kW at a head of 40m. Assuming a speed ratio of 2, flow
ratio of 0:6, diameter of boss equal to 0. 35 times the diameter of runner and an overall
efﬁcie_ncy 0f 90%, calculate diameter, speed and specific speed of the turbine. (08 Marks)

What is centrifugal pump? Explain’its working with a-neat sketch. (08 Marks)
A centrifugal pump impeller has diameters 360mm and 720mm at inlet and outlet
respectively. Flow velocity at outlet is 2.4m/sec and the vanes are set back at an angle of 45°
at outlet. If manometric eff 1ciency MNmano = 70%, determine the mm1mum starting speed of
the pump. v ‘ (08 Marks)
Find the number of pumps required to’ take ‘water from a deep well under a total head of
95m. All the pumps are identical and.are running at 800rpm. Specific speed of each pump is
25 while the rated capacity of each-pump is 0.18m*/sec. . (04 Marks)
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