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11 B TECH -1 SEM EXAMINATIONS, NOVEMBER - 2010
FLUID MECHANICS AND HYDRAULIC MACHINERY

Common to Production Engineering, Electrical And Electronics Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* % x x Kk

1. (a) What do you mean by specific speed of a centrifugal pump? Derive the ex-
pression for the same.

(b) Write about the performance characteristic curves of a centrifuge p.[8+8]

2. (a) Write about the units and scales of pressure measurem

(b) An inverted U-tube manometer is connected to twofhorigontal#bipes A and

B through which water is flowing. The verticalyd betfeen the axes of
i ity 0.8 is used as a gauge
fluid, the vertical heights of water columns% wo limbs of the inverted
manometer (when measured from the centre lines of the pipes) are
found to be same and equal the configuration. Determine
the difference of pressure [6+10]

iform thickness and 30cm edge is hung so
ter @and having a velocity of 12m/s impinges on the
et is 15cm below the upper edge of the plate, and

when the plate i e jet strikes the plate normally and at its center. Find
what fore® must applied at the lower edge of the plate in order to keep plate
verticaly If te is allowed to swing freely, find the inclination to vertical which

the plateQwill assume under the action of jet. [16]
4. (a) What do you understand by hydroelectric power station? What are its
types? Discuss the type where water is recycled.
(b) Write short notes on

i. Mass curve
ii. Heads and efficiencies related to hydropower plant. [8+8]

5. (a) Write the classification of turbines based on various aspects.

(b) Explain the working and operation of a Pelton wheel with the help of neat
sketch. [8+8]

6. Determine the diameter of the throat of a venturimeter to be introduced in a
horizontal section of a 0.10m diameter main so that reading of the differential U-
tube manometer is 0.60m of mercury when the discharge is 15litres per second.
Assume the coefficient of discharge of the meter as 0.95. The fluid flowing through
the main is water. [16]
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7. A pipeline, 40cm diameter, conveying oil (specific gravity =0.85) at the flow rate
of 15001it/sec has a 90° bend in the horizontal plane. The pressure at the entrance
to the bend is 1340bar and the loss of head in the bend is 2.5m of oil. Find the
magnitude and direction of the force exerted by the oil on the bend and show the
direction of the force on a sketch of the bend. [16]

8. (a) What are unit quantities? Define the unit quantities for a turbine. Why are

they important?
(b) Write short notes on
[
x kKKK E @

of7

i. Cavitation

ii. Governing of turbines. 8+8]
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1. (a) What are unit quantities? Define the unit quantities for a turbine. Why are
they important?

(b) Write short notes on

1. Cavitation

ii. Governing of turbines. [8+8]
2. A pipeline, 40cm diameter, conveying oil (specific 85¥at the flow rate
of 15001it/sec has a 90" bend in the horizontal e. ressure at the entrance

magnitude and direction of the force exert he, oil on the bend and show the

to the bend is 1340bar and the loss of head in is 2.5m of oil. Find the
direction of the force on a sketch ofgf : [16]

e1n

3. (a) Write about the units scalég of pressure measurement.

(b) An inverted U-tu anometer 1s connected to two horizontal pipes A and
B through which flowing. The vertical distance between the axes of
these pip cm en an oil of specific gravity 0.8 is used as a gauge

fluid, _t ights of water columns in the two limbs of the inverted

oml% en measured from the respective centre lines of the pipes) are
fo o b&same and equal to 20cm. Sketch the configuration. Determine
the difference of pressure between the pipes. [6+10]

4. (a) What do you mean by specific speed of a centrifugal pump? Derive the ex-
pression for the same.

(b) Write about the performance characteristic curves of a centrifugal pump.[8+8]

5. Determine the diameter of the throat of a venturimeter to be introduced in a
horizontal section of a 0.10m diameter main so that reading of the differential U-
tube manometer is 0.60m of mercury when the discharge is 15litres per second.
Assume the coefficient of discharge of the meter as 0.95. The fluid flowing through
the main is water. [16]

6. A square plate weighing 110N and of uniform thickness and 30cm edge is hung so
that horizontal jet 3cm diameter and having a velocity of 12m/s impinges on the
plate. The center line of the jet is 15cm below the upper edge of the plate, and
when the plate is vertical, the jet strikes the plate normally and at its center. Find
what force must be applied at the lower edge of the plate in order to keep plate
vertical. If the plate is allowed to swing freely, find the inclination to vertical which
the plate will assume under the action of jet. [16]
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7. (a) What do you understand by hydroelectric power station? What are its
types? Discuss the type where water is recycled.

(b) Write short notes on

i. Mass curve
ii. Heads and efficiencies related to hydropower plant. [8+8]

8. (a) Write the classification of turbines based on various aspects.

(b) Explain the working and operation of a Pelton wheel with the help of neat
sketch. [8+8]

KKk Ok k
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1.

2.

3.

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) What are unit quantities? Define the unit quantities for a turbine. Why are
they important?

(b) Write short notes on

i. Cavitation
ii. Governing of turbines. [8+8]
(a) Write about the units and scales of pressure meas )
]

(b) An inverted U-tube manometer is connec oWhorizontal pipes A and
B through which water is flowing. Th@ ance between the axes of
these pipes is 20cm. When an oi ravity 0.8 is used as a gauge
fluid, the vertical heights of olimns in the two limbs of the inverted
manometer (when meas éspective centre lines of the pipes) are
found to be same and®equial to 20cm. Sketch the configuration. Determine

the difference of pfessure betyeen the pipes. [6+10]

(a) What do an ecific speed of a centrifugal pump? Derive the ex-
pressioryfo e.

oug tRe performance characteristic curves of a centrifugal pump.[8+8]

Determin@ the diameter of the throat of a venturimeter to be introduced in a
horizontal section of a 0.10m diameter main so that reading of the differential U-
tube manometer is 0.60m of mercury when the discharge is 15litres per second.
Assume the coefficient of discharge of the meter as 0.95. The fluid flowing through
the main is water. [16]

. A pipeline, 40cm diameter, conveying oil (specific gravity =0.85) at the flow rate

of 1500lit /sec has a 90° bend in the horizontal plane. The pressure at the entrance
to the bend is 1340bar and the loss of head in the bend is 2.5m of oil. Find the
magnitude and direction of the force exerted by the oil on the bend and show the
direction of the force on a sketch of the bend. [16]

A square plate weighing 110N and of uniform thickness and 30cm edge is hung so
that horizontal jet 3cm diameter and having a velocity of 12m/s impinges on the
plate. The center line of the jet is 15cm below the upper edge of the plate, and
when the plate is vertical, the jet strikes the plate normally and at its center. Find
what force must be applied at the lower edge of the plate in order to keep plate
vertical. If the plate is allowed to swing freely, find the inclination to vertical which
the plate will assume under the action of jet. [16]
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7. (a) What do you understand by hydroelectric power station? What are its
types? Discuss the type where water is recycled.

(b) Write short notes on

i. Mass curve
ii. Heads and efficiencies related to hydropower plant. [8+8]

8. (a) Write the classification of turbines based on various aspects.

(b) Explain the working and operation of a Pelton wheel with the help of neat
sketch. [8+8]
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1. (a) What are unit quantities? Define the unit quantities for a turbine. Why are
they important?

(b) Write short notes on

i. Cavitation
ii. Governing of turbines. [8+8]
2. (a) What do you understand by hydroelectric po at are its

types? Discuss the type where water is re d.
(b) Write short notes on

i. Mass curve

ii. Heads and efficiencies [8+8]

3. (a) What do you mea SpeGi ed of a centrifugal pump? Derive the ex-
pression for the s

ateywe
\t cm diameter and having a velocity of 12m/s impinges on the

that h
plate. center line of the jet is 15cm below the upper edge of the plate, and
when the plate is vertical, the jet strikes the plate normally and at its center. Find

what force must be applied at the lower edge of the plate in order to keep plate
vertical. If the plate is allowed to swing freely, find the inclination to vertical which
the plate will assume under the action of jet. [16]

5. Determine the diameter of the throat of a venturimeter to be introduced in a
horizontal section of a 0.10m diameter main so that reading of the differential U-
tube manometer is 0.60m of mercury when the discharge is 15litres per second.
Assume the coefficient of discharge of the meter as 0.95. The fluid flowing through
the main is water. [16]

6. A pipeline, 40cm diameter, conveying oil (specific gravity =0.85) at the flow rate
of 15001it /sec has a 90° bend in the horizontal plane. The pressure at the entrance
to the bend is 1340bar and the loss of head in the bend is 2.5m of oil. Find the
magnitude and direction of the force exerted by the oil on the bend and show the
direction of the force on a sketch of the bend. [16]

7. (a) Write the classification of turbines based on various aspects.

7

www. firstranker.com



www.firstranker.com

Code No: 07TA3EC02 RO7 Set No. 3

(b) Explain the working and operation of a Pelton wheel with the help of neat
sketch. [8+8]

8. (a) Write about the units and scales of pressure measurement.

(b) An inverted U-tube manometer is connected to two horizontal pipes A and
B through which water is flowing. The vertical distance between the axes of
these pipes is 20cm. When an oil of specific gravity 0.8 is used as a gauge
fluid, the vertical heights of water columns in the two limbs of the inverted
manometer (when measured from the respective centre lines of the pipes) are
found to be same and equal to 20cm. Sketch the configuration. Determine
the difference of pressure between the pipes. [6+10]

XX
Q&
%«g@?\
A\

8

www. firstranker.com



