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CO

BL

Marks

A Pelton wheel is to be designed for the following specifications: Shaft power = 11,772
kW; Head = 380 metres; Speed = 750 r.p.m.; Overall efficiency = 86%; Jet diameter is
not to exceed one-sixth of the wheel diameter. Analyze: (i) The wheel diameter, (ii) The

number of jets required, and (jii) Diameter of the jet. Take Cv=0.985 and speed ratio
Kul=0.45

CO-2

L4

10

Utilize the centrifugal force principle and explain the constructional features and

working of each components used in a pump . Support your answer with a neat labeled
diagram.

CO-4

L3

10

An irrigation system uses a single-acting reciprbcating pump to supply water to
agricultural fields. The pump has a cylinder diameter of 180 mm and a stroke length of
320 mm. It operates at a speed of 50 rpm. During operation, the actual discharge
-measured at the outlet is 0.012 m?/s due to Ieakage and valve losses. Based on this
information: (i) determine the theoretical discharge of the pump. (ii) Determine the slip
of the pump. (iii) Evaluate the percentage slip. (iv) Analyze whether the pump

| performance indicates normal slip or negative slip,

CO-5

LS

10

Q No. | Description co BL Marks
- SECTION A 20
The head of water at the central hole is 125 m. Find the actual velocity of j et. Take co-1 L1 ’
| cv=008 | B ‘
b. Tlustrate the formula for force exerted by the jet on a fixed plate; CO-1 L2 2
c. Ilustrate the function of the nozzle in a Pelton turbine with a suitable sketch. CO-2 L2 2
d. What is the purpose of the spear (needle) in a Pelton wheeﬂ? CO-2 L1 2
e. List the main components of a reaction turbine. CO-3 ‘L1. 2
f. Explain the degree of reaction of a turbine. CO-3 L2 2
8. What do you understand by the term “multistage pump”? CO-4 L1 2
h. What is scale effect? COo-4 L1 2
i Differentiate between turbine and pump. CO-5 L2 2
. Obtain the length of stroke for an accumulator haﬁring a displacement of 115 litres. The CO6 12 2
) diameter of the plunger is 350 mm. - ~
- SECTION B 20
Make use of principle of moment to find the force exerted by a jet of water of diameter
2. 100 mm on a stationary flat plate, when the jet strikes the plate normally with a velouty CO-1 L3 5
of 30 m/b
A reaction turbine works at 450 rpm under a head of 120 metres. Its diameter at inlet is
120 cm and the flow area is 0.4m2" The angles made by absolute and relative velocities
3. at inlet are 20° and 60° respectively with the tangential velocity. Determine: (a) The CO-3 LS 5
volume flow rate, (b) The power developed, and (c) Hydraulic efficiency. Assume whirl
at outlet to be zero.
A turbine develops 9000 kW when running at 100 r.p.m. The head on the turbine is 30 m.
4. If the head on the turbine is reduced to 18 m, determine the speed and power developed CO-4 L5 5
by the turbine.
5 Compare single-acting and double-acting reciprocating pump and explain with a suitable CO5 Ls 5
‘ labelled diagram.
5 With the help df a neat sketch, examine the working of a hydraulic ram. Also, state any CO% 14 5
' two practical applications of the device. '
SECTION C 20
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