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TryDRAULIC MACTII\ES

lTime :3 hours

(Maximum marks : 100)

PART _- A

(Maximum marks : 10)

Marks

I Answer the following questions in one or two sentenccs. Irach question carries

2 marks.

l. Define a fluid jet.

2. Define specific speed of a hrbine.

3. What do You mean bY cavitation ?

4. Give the expression for the force excerted by a jet on a moving plate inclined

to the direction of jet.

5. List any two advantages of centrifugal purnp over reciprocating pump.

(5x2 : l0)

PART- B

(Ma,ximum marks : 30)

II Answer any five questions from the following. Each question carries 6 marks.

l. Compare the characteristics of impulse and reaction hgbines.

2. A jet of water 60mm in diameter is discharging under a constant head of

70 meters. Find the force exerted by the jet on the fixed plate, if the

coefficient of velocitY is 0.7.

3. Explain the principle of working of a pelton wheel turbine.

' 4. Explain the finctions of a draft tube in mixed and arial flow turbines. Daw

any two tYPes of draft tubes used'

5. What do you mean by multistage centrifugal puryp ? List the advantages of

multistage PumP.

6 Explain the working of an air lift pump'
(5x6 = 30)
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(Answer one fill question

2

PARI _. C

(Maximum marls : 60)

from each unit. Each full question carries 15 marks')

.irt l I

ill (a) Explain the principle of propulsion of slip by water jet'

(b) A jet of water 50mm in diameter. moving with velocity of lsm/sec strikes a

series of vanes moving with a velocity of 5m/sec' Find the work done and

efficiencY of the jet'
On

(a) Derive an expression for the force exerted on a curved plate when the plate

is moving in the direction of jet.

(b) A 75mm diameter jet having a velocity of 30m/s strikes a flat plate, inclined at

angle of 45" with axis ofjet. Find the normal presswe on the plate when

(i) plate is stationary (ii) Plate is moving with a velocity of 15m/s and away

from the jet. AIso find the work done and efficiency of jet when the plate is

moving.

UNII - II

(a) Explain the goveming of pelton wheel hrbine with the help of a sketch.

(b) A pelton wheel develops 2900KW under a head of 1000 metres and with an

overall efficiency 86 percent. Find diameter of the noiuzle if the coefficient of

velocity is one.

On

(a) Explain the different efffrciencies of an impulse turbinc.

(b) A pelton wheel turbine has to develop a brake horse power of 18000 under

a net head of 800m and nnning at a speed of 600 rpm. Coefficient of velocity

of jet is 0.96, speed ratio is 0.45 and ratio of jet diameter to wheel diameter

i, t. Calculate number of jets, diameter of jets, diameter of pitch circle and

quantity of water supplied to wheel. (Take efficiency as 85%).

Uxrr - III

VII (a) Explain the construction and operation of a Kaplan turbine.

(b) An inward flow reaction hubine is working under a head of 25 meters and

mnning at 3000 rpm. Velocity of periphery of wheel is 30m/s and velocity of
flow is 4mls. If hydraulic losses are 20 percent of available head and discharge

is radial, find :

(i) Guide blade angle at inlet

(ii) Wheel angle at outlet

(iii) Diameter of wheel

On

Marks

VI

7
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VIII (a) Compare the characteristics of Francis turbine and Kaplan turbine.

Marks

-
(b) A Kaplan turbine develops 22000Kw at an average head of 35m. Assuming

speed ratio as 2, flow ratio as 0.6, diameter of boss equal to 0.35 times
diameter of runner and an overall efficiency 85%o. Calculate diameter speed
and specific speed of turbine.

Uxrr - IV
D( (a) Flxplain the different types of casing in a centrifugal pump

(b) A double acting reciprocating purnp has a stroke of 30cm and a piston of
diameter 15cm. Delivery and suction heads are 26m and 4m respectively.
If pump is working at 60 rpm, find power required to drive it with 50%
ellciency (itieglect frictional loss).

On

X (a) Explain the working of a reciprocating punp with the help of a figure. Define
slip in a reciprocating pump. 7

(b) A centrifugal pump is to discharge 0.1 [8mr/s at a speed o1- 1500 rpm against
a head of 25m. lmpeller diameter is 250mm, its width at outlet is 50mm and
manomefic efficiency is 75 percent. Determine the vane angle at the outer
periphery of the impeller. g
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