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1. Water is pumped through a pipeline to a height of 10 m atrate of 0.1 *3/s. If frictional and

other losses amount to im, the pumping power required in kW, would be,

tle.8 tll3.3 llr4J []20

2. Cavitation in hydraulic turbine may occur

[ ] in the spiral casing [ ] in the guide vanes

I f " 
the inlet of the runner [ ] at the inlet of the draft tube

3. AZ.5 cm diameter water jet exerts a force of 90 N in a direction of the flow on a flat plate

which is held inclined at ai angle of 30 degree with the axis of stream. What is the rate of flow

in m3/s?

[ ]o.ol32 [ ]0. 132 111.32 []0'00132

6

4.

5

Two hydraulic turbines are similar and homologous when they are geometrically similar and

have the same

[ ] Thoma's number [ ] Reynolds nurqfuor

i j Specinc speed [ ]Rotational speed

A Pelton wheel operates with a speed of 600 rpm, speed ratio of 0.44 and a net head of 300 m'

The diameter of the wheel is

[ ]0.82m []1.07m | )2.14 m

A turbine is to operate under a head of 25 m at 200 rpm. The discharge is 9 m3ls. If the overall

[ ] Propeller

7 If the diameter of centrifugal pump is doubled but discharge is to be remain same, then the head

needs to be reduced bY

[ ]2times [ ]4times

Kaplan turbine is suitable for

[ ] low head and low discharge

t I high head and low discharge

[ ] 8 times [ ] 16 times

efficiency is 90 %, suggest the type of turbine

[ ]Pelton [ ]Francis [ ]KaPlan

[]l.slm

[ ] low head and high discharge

t I high head and high discharge

8

9 Ratio of blade velocity to jet velocity is called

[ ] velocity ratio t f flow ratio [ ] speed ratio [ ] jet ratio
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Find the number of pumps required to take water from a deep well under a total head of g9 m.
All the pumps are identical and are running at 800 rpm. The specific speed of each pump is
given as 25 while the rated capacity of each pump is 0.16 m3ls
tl3 l,)4 tls tl6
Manometric efficiency of a centrifugal pump is the ratio of manometric head to
I I heaa imparted by the impeller to liquid [ ] work supplied to the shaft
[ ] available head [ ] none ofthe above

The installation of draft tube in a reaction turbine helps to
[ ] increase the flow rates

[ ] transport water to downstream without eddies
[ ] prevent air from entering
[ ] convert the kinetic energy to pressure head

Given specific mass of water as 1000 kg/m3, cross section ofjet as 2 xl0-3 m2 and velocity of
iet 20 m/s. If jet impinges normally onto a fixed vertical plate, the force experienced bathe r- -
plate is

[ ]800N t l40N I lt600kN [ ]800kN

Operating characteristic curves of a turbine means
[ ] curves drawn at constant speed [ ] cuwes drawn at constant efficiency
[ ] curved drawn at constant head [ ] all ofthe above

The flow of the water, leaving the impeller, in a centrifugal casing is
[ ] forced vortex flow [ ] free vortex flow
[ ] centrifugal flow [ ] forces and free vortex flow

Spouting velocity means

[ ] actual velocity ofjet [ ] ideal velocity ofjet
[ ] half of the ideal velocity ofjet [ ] half of the actuaivelocity ofjet

What is the flow rate of centrifugal pump impeller that has reduced its diameter from 0.5 m to
0.45 m having discharge of I m3ls

[ ]0.9m3ls i to.st m3ls | 10.729m3ts I I l.ll m3ls

Specific speed of turbo machines
[ ] is the speed of a machine having unit dimensions
[ ] relates the shape rather than size of the machine
[ ] remains the same under different conditions of operation
[ ] depends only upon the head under which the machine operate

In a Francis turbine, maximum efficiency is obtained when,
[ ] relative velocity is radial at the outlei [ ] absolute velocity is radial at the outlet
[ ] velocity of the flow is constant [ ] guide vanes angie is 90 degree

If the angle of impeller is less than 90 degree then the shape of the vane is
[ ]backwardcurves [ ]radial [ ]axial t lforwardcurves

20.
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Q.N. I.
a. Draw the energy diagram for a Kaplan turbine at best efficiency point and explain the physics

with your own words , ..- 12)

b. How are the velocity diagrams for the flow over the moving vanes drawn? What are velocity of

whirl and velocity of no'i and why are they so named? tzl

c. A single jet pelton turbine is required to diive a generator to develop 10,000 kW' The available

head at the nozzle is 760 m. Arsrming electiic generator efficiency 95 %' Pelton wheel

efficiency 87 o , co-efficient oi velocit/ for norrre 0.97, mean bucket velocity 0'46 of jet

velocity, outlet angle of the buckets l5 degree and the relative velocity of the water leaving the

buckets 0.g5 of that at inlet, find: a) the d'ow in cumecs, b) the diameter of the jet, and c) the

force exerted by the jet on the buckets. If the ratio of the mean bucket circle diameter to the jet

diameter is not to be less than 10, find the best synchronous speed for generation at 50 cycles

per second and the corresponding mean diameter ortn" runner' t7l

Q.N. 2.
a. Justify for the same type of turbine: "If speed number is less, the size of the runner is more"'

Derive that minimum speed number for Pelton turbine is 0'09' 121

b. Define dynamic force. How is it distinguished from hydrostatic pressure? How the power is

develoPed from this force? 12)

c. A propeller turbine runner has an outer diameter of 4'5 m and an inner diameter of 2 m' lt

develops zz.soMW when working under t h"{ of 20 m. The turbine is directly coupled to an

alternator having 22 pairsof polesfThe hydraulic efficiency is 94 oh and overall efficiency is 88

%. Find the dislharge through the turbine. Find the runner vanes angles at inlet and outlet, at

the hub and at the eige of the blade ' 17)

Q.N.3
a. What are the functions of draft tube? Why does a Pelton turbine not possess any draft tube? [2]

b. Why does it become necessary to install a water turbine bellow the tail race level? what do you

mean by 'n"t poritil e suction head' (NPSH)? m, .-.- ^-)L^++^* .,,^*^,[']
c. Francis turbine is fitted with a vertical conical shaped draft tube. The top and bottom diameters

are equal to 60 cm and 90 cm respectively. rhe tube is running full with water flowing

downwards,and it has a vertical height of 6 m out of which 1.5 m is drowned in the tail race

water. Assume friction loss of heaibetween the top and the bottom points is 0'3 times the

kinetic head at draft tube 
"*it. 

rn. vetocity at exit is i.s m/s. Determine: a) the pressure head at

the top point of the draft tube in m of water, b) the total head at the same point with reference to

the tail race as a datum, c) the total head at the bottom point with reference to the tail race as a

datum, d) the power in the water at the top of the tube, e) the power in the water at the bottom

of the tube, and f) the efficiency of the draft tube' t6l



Q.N.4
a' Derive the expression of specific speed of turbine. How does this figure help in the design of aturbine?
b' Why centrifugal pumps used sometimes in series and sometimes in parallel? ,rr* flfollowing characteristics curves for a centrifugal pump: head, power and efficiency versusdischarge with constant speed. I - -- 

t3]c' A Francis turbine has a wheel diameter of I m at the entrance and 0.5 m at the exit. The vaneangle at entrance is 90 degree and the guide vane angle is 15 degree. The water at the exit
leaves the vanes without any tangential velocity. fhe head is 30 m and the radial component offlow is constant. what would be the speed ofthe wheel in rpm and vane angle at exit? Statewhether the speed calculated is synchronous one or not. If not, what speed would you
recommend to couple the turbine with an altemator of 50 cycles? Coirect the outlet diameter ofthe turbine based upon the modified speed. 

t6l

Q.N.5
a' Briefly explain inlet and outlet velocity triangle of Pelton turbine. How is the ideal hydraulic .r- -efficiency of a Pelton turbine 100 %?
b' Define lnini*u* starting speed for centrifugalpump and derive an equation for the same. frlc' The impeller of a centrifugal pump is of 30 cm diameter and 5 cm width at the pe.iphery, and

has blades whose tip angles incline backwards 60 degree from the radius. The pump delivers l7m3/min and the impelli rotates at 1000 rpm. Assrlming that the pump is designed to admitradially, calculate: a) speed and direction of water as it leaves the impeller, b) torque exerted bythe impeller on water, c) shaft power required, and d) lift of the pump. Take mechanical
efficiency 95 %o and hydraulic efficiency 75 %. r --"'r' 

t6l


