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Date:28.07.2022 Duration: 3 hoursNote: l.This question paper contains two parts A and B.

2. Part A is compulsory which carries 20 marks. Answer all questions in Part A.3. Part B consists of5 Units. Answer any one full question from each unit which carries I0M.4. Each question carries l0 marks and may have a, b, c, d as sub questions.
Part-A

AII the following qpestions carry equal marksl List out jifierent types of flows and channers. 
(l0x2M=20 Marks)

2 Define Specific energy.
3 Define the term similitude.
4 What is meant by dimensionless numbers?5 What are the applications for radial flow.6 What is meant by angular momentum principle?7 What is the function of a draft tube?
8 what are the types ofturbine based on the direction of flow?9 What is meant by cavitation?
l0 Differentiate static head and manometric head.

Part-B
Answer All the following questions.
11 (a) Find the velocitv of flow and rate of flow of water through u ,..turgur*(:flffii}:Marks)

wide and 3 m deep, when it is running full. The channel is having bed slope as I in 2000.Take Chezy,s constant C = 55. (5)

(b) Find the slope of the bed of a rectangular channel of width 5m when the depth of water is2 m andthe rate of flow is given as 2b m3ls.Take chezy,s .orrturt, - = so. (5)

12 (a) Find the rate of flow of water in a Trapezoidalstction of r0 m wide and 1.5 m deep, when water isflowing with a velocity of I m/s. The fiow or*ate. ihrlugh the .tu*.i oru"a rtop. in I in 4000.(5)(b) obtain most econimar conditions for TrapezoiJ"i,...tirr. rsl

l3 Using Buckingham's ru theorem, show that the velocity through a circular orifice is given byn,= q 
.a [*,#),where H is the head causing flow, D is the diameter of the orifice, p is

the co-efficient of viscosity, p is the mass density and g is the acceleration due to gravity. (10)

OR
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Derive an expression for drag force on smooth sphere of diameter, rolling with a uniform
velocity, in a fluid of density and dynamic viscoiity using Rayleigh's Me-thod. (10)

A- rectangular plate weighing 58.86 N is suspended vertically by a hinge on the top of the horizontal
edge' The centre of gravity of the plate is l0 cm from the hingi. e norizo-ntal jet of wat er z cmdiameter,
whose axis is 15 cm below the hinge normally impinges on ih" plate with a velocity oi s .lr. Find the
horizontal force applied 

1t -the 
centre of the grlvity to-maint in the plate in its vertical position. Find the

conesponding velocity of the jet, if the plate is deflected through 30b and the same force continues to act
at the centre ofgravity ofthe plate. (10)

OR
A jet of water of diameter 50 mm moving with a velocity of 25 m/s impinges on a fixed curved plate
tangentially at one end at an angle of 30o to the horizontal. calculate tlie resultant force of the jet on the
plate ifthejet is deflected through an angle of50o. Take g = l0 rnls2. (10)

A Pelton wheel is to be designed for a head of 60 m when running at200r.p.m. The pelton wheel
develops 95.6475 kW shaft power. The velocity of the buckets:0.45 times the velocity of the jet,
overall efficiency : 0.85 and co-efficient of the velocity is equal to 0.9g. (10)

OR
A Kaplan turbine develo_ps 

-24 
6_47 .6 kw powel at an average head of 39 metres. Assuming a speed ratio

of 2, the flow ratio of 0.6, the diameter of the boss equal to-0.35 times the dil"i;;;ifi; nnner and an
overall efficiency of 90Yo, calculate the diameter, speed and specific speed of the turbine. (10)

A centrifugal pump rotating at 1000 r.p.m. delivers 160 litres/s of water against a head of 30 m. The
Plmq ': 

installed at a placewhere atmospheric pressure is I x 105 P" (abs.) ani water vapour pressure is 3
kPa (abs.). The head loss in the_suction pipels equivalent to 0.2 m of water. Calcuiate (i) Minimum
NPSH, and (ii) Maximum allowable height of the pump from free surface of the water in the sump. (10)

OR
Derive the expression for pressure head due to acceleration in the suction and delivery pipes of
the reciprocating pumps. (10)
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