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(a) A 20 cm diameter jet of oil of specific gravity 0.85 strikes a stationary flat
plate at an angle of 35 degrees to the normal. Estimate the force exerted on
the plate when the velocity of the jet is 25m/sec.

(b) Prove that the force exerted by a let of water on a moy erical
curved vane when the jet strikes at the centre is F = 2408(V-a)* Where
p = Mass density of water
a = Area of cross section of the jet
V = Velocity of the jet.
)

u = Velocity of the vane in the directiom of the (848

(a) How will you obtain an expressi r um speed for starting a cen-
trifugal pump?

(b) Find the rise in pressur he ellér of a centrifugal pump through which
water is flowing at at 15 It /s. The internal and external diameters of

the impeller ar 40cm respectively. The widths of impeller at inlet

and outlet cm and 0.8 cm. The pump is running at 1200 r.p.m. The

1

er radially at inlet and impeller vane angle at outlet is

water T

30%Neglagt Yosses through the impeller. [16]

(a) Explain how do you measure the velocity of flowing water in a stream using
pitot Bube.

(b) An oil of relative density 0.90 flows through a vertical pipe of diameter 20cm.
The flow is measured by a 20cm x 10cm venturimeter. The throat is 30cm
above the inlet section. A differential U tube manometer containing mercury
is connected to the throat and the inlet. If coefficient of discharge is 0.99 what
is the manometer reading for a flow of 50lit/sec. [6-+10]

(a) Draw a schematic diagram of a Francis turbine and explain briefly its con-
struction and working.

(b) A Pelton wheel having a mean bucket diameter of 1.0 m is running at 1000
r.p.m. the side clearance angle is 15° and discharge through the nozzle is 0.1
m?/s, determine power available at the nozzle and hydraulic efficiency of the
turbine. [16]

(a) Define the terms ‘unit power’, ‘unit speed” and ‘unit discharge’ with reference
to a hydraulic turbine. Also derive expressions for these terms.

(b) Sketch and describe a modern method of regulation to maintain a constant
speed for either
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6. (a)

(b)

7. (a)
(b)

i. Pelton wheel or
ii. Francis turbine. [8+-8]

Describe different types of pumped storage plants what are the relative merits
of them.

Explain what is mass curve and how it is constructed. Draw a neat sketch.
[8+38]

Define the Bernoullis equation and discuss its application in fluid mechanics.

A conical pipe has diameters 0.40 m and 0.80 m at its two ends. The smaller
end is 2m above the larger end. For a flow of 0.30 m?/sec, of wate & pressure
-

at lower end is 10 Kpa. Assuming a head loss of 2m estimatet

the smaller end.

What are the pressure measuring devices? Explainghg/workin an inverted
U tube differential manometer.

A pipe containing water at 172KN/m? pres is\comnected by a differential
guage to another pipe 1.5m lower than pipe and containing water at high
t

pressure. If the difference in t ioh wo mercury columns of the
guage is equal to 7bhmm, a ressure in the lower pipe? Specific

gravity of mercury is 134"

\?\6

[8+8]
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(a) Define the Bernoullis equation and discuss its application in fluid mechanics.

(b) A conical pipe has diameters 0.40 m and 0.80 m at its two ends.
end is 2m above the larger end. For a flow of 0.30 m?/sec, of wate Dressure
at lower end is 10 Kpa. Assuming a head loss of 2m esti

the smaller end.
(a) Define the terms ‘unit power’, ‘unit speed’ and ‘dni a with reference
to a hydraulic turbine. Also derive expressigns fonthese teims.
(b) Sketch and describe a modern metho regula to maintain a constant
speed for either
i. Pelton wheel or @

ii. Francis turbine. [8+8]

(a) Draw a schematicfdiagram &f a Francis turbine and explain briefly its con-
struction an king.
(b) A Peltorfyw vINE a mean bucket diameter of 1.0 m is running at 1000

r.paft. th clearance angle is 15° and discharge through the nozzle is 0.1
m? temmine power available at the nozzle and hydraulic efficiency of the
turbime. [16]

(a) Describe different types of pumped storage plants what are the relative merits
of them.

(b) Explain what is mass curve and how it is constructed. Draw a neat sketch.
[8+8]

(a) A 20 cm diameter jet of oil of specific gravity 0.85 strikes a stationary flat
plate at an angle of 35 degrees to the normal. Estimate the force exerted on
the plate when the velocity of the jet is 25m /sec.

(b) Prove that the force exerted by a let of water on a moving hemispherical
curved vane when the jet strikes at the centre is F = 2 pa(V-u)? where
p = Mass density of water
a = Area of cross section of the jet
V = Velocity of the jet.
u = Velocity of the vane in the direction of the jet. [8+8]

(a) Explain how do you measure the velocity of flowing water in a stream using
pitot tube.
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(b)

An oil of relative density 0.90 flows through a vertical pipe of diameter 20cm.
The flow is measured by a 20cm x 10cm venturimeter. The throat is 30cm
above the inlet section. A differential U tube manometer containing mercury
is connected to the throat and the inlet. If coefficient of discharge is 0.99 what
is the manometer reading for a flow of 50lit/sec. [64+10]

How will you obtain an expression for the minimum speed for starting a cen-
trifugal pump?

Find the rise in pressure in the impeller of a centrifugal pump through which
water is flowing at the rate of 15 lit/s. The internal and external diameters of
the impeller are 20 cm and 40 cm respectively. The widths of im at inlet
and outlet are 1.6 cm and 0.8 cm. The pump is running at . The
water enters the impeller radially at inlet and impeller v anglafat owslet is
30°. Neglect losses through the impeller. [16]
What are the pressure measuring devices? Expla rkifg of an inverted
U tube differential manometer.

A pipe containing water at 172KN/m? [piessilte 15%onnected by a differential
guage to another pipe 1.5m lowergthan ipe and containing water at high
pressure. If the difference i gichts of the two mercury columns of the

guage is equal to 7bm hat ressure in the lower pipe? Specific
gravity of mercury igghd.6.

[8+8]
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(a) What are the pressure measuring devices? Explain the working of an inverted
U tube differential manometer.

(b) A pipe containing water at 172KN/m? pressure is connected ferential

guage to another pipe 1.5m lower than first pipe and contai at high
pressure. If the difference in the heights of the two m@rdcur nns of the
guage is equal to 7bmm, what is the pressure ingth€ lo ipe? Specific

gravity of mercury is 13.6.
[8+8]
(a) Define the terms ‘unit power’, ‘unit spe nd\ ‘unit discharge’ with reference

to a hydraulic turbine. Also desi¥e @xpuedsions for these terms.

(b) Sketch and describe a modérn
speed for either

f regulation to maintain a constant

i. Pelton wheel

e. 8+8]

jet of oil of specific gravity 0.85 strikes a stationary flat
pla a le of 35 degrees to the normal. Estimate the force exerted on
the plate when the velocity of the jet is 25m/sec.

(b) ProvePthat the force exerted by a let of water on a moving hemispherical
curved vane when the jet strikes at the centre is F = 2 pa(V-u)? where
p = Mass density of water
a = Area of cross section of the jet
V = Velocity of the jet.
u = Velocity of the vane in the direction of the jet. [8+8]

(a) Explain how do you measure the velocity of flowing water in a stream using
pitot tube.

(b) An oil of relative density 0.90 flows through a vertical pipe of diameter 20cm.
The flow is measured by a 20cm x 10cm venturimeter. The throat is 30cm
above the inlet section. A differential U tube manometer containing mercury
is connected to the throat and the inlet. If coefficient of discharge is 0.99 what
is the manometer reading for a flow of 50lit/sec. [6410]

(a) Describe different types of pumped storage plants what are the relative merits
of them.
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(b)

6. (a)
(b)

Explain what is mass curve and how it is constructed. Draw a neat sketch.
[8+-8]

Define the Bernoullis equation and discuss its application in fluid mechanics.

A conical pipe has diameters 0.40 m and 0.80 m at its two ends. The smaller
end is 2m above the larger end. For a flow of 0.30 m?/sec, of water the pressure
at lower end is 10 Kpa. Assuming a head loss of 2m estimate the pressure at
the smaller end. [8+-8]

How will you obtain an expression for the minimum speed for starting a cen-
trifugal pump?

Find the rise in pressure in the impeller of a centrifugal pu
water is flowing at the rate of 15 lit/s. The internal and

the impeller are 20 cm and 40 cm respectively. The width

and outlet are 1.6 cm and 0.8 cm. The pump is,r g afll .p-m.
water enters the impeller radially at inlet and impe ngle at outlet is
30%. Neglect losses through the impeller. [16]
Draw a schematic diagram of a nc bime and explain briefly its con-

struction and working.

A Pelton wheel having ean iameter of 1.0 m is running at 1000
r.p.m. the side clea e angle and discharge through the nozzle is 0.1
m? /s, determine p@wer _available at the nozzle and hydraulic efficiency of the

turbine. Q [16]

ck
isw15°

6

www.firstranker.com



www.firstranker.com

Code No: 07TA3EC02 RO7 Set No. 3

II B.Tech I Semester Examinations, MAY 2011
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

(a) A 20 cm diameter jet of oil of specific gravity 0.85 strikes a stationary flat
plate at an angle of 35 degrees to the normal. Estimate the force
the plate when the velocity of the jet is 25m/sec.

(b) Prove that the force exerted by a let of water on a mgyihg h
curved vane when the jet strikes at the centre is F = 2gpalVaf)?

p = Mass density of water
a = Area of cross section of the jet
V = Velocity of the jet.

u = Velocity of the vane in the directiofigof t [8+8]
i

J
(a) Draw a schematic diagram of c ine and explain briefly its con-

struction and working.

(b) A Pelton wheel having a nean Bucket diameter of 1.0 m is running at 1000
r.p.m. the side clegfance angle is 15° and discharge through the nozzle is 0.1
ailable at the nozzle and hydraulic efficiency of the

[16]

m? /s, determi
turbine.
(a) H ill eutebtain an expression for the minimum speed for starting a cen-
tri pump?
Findthe

rise in pressure in the impeller of a centrifugal pump through which
water is flowing at the rate of 15 lit/s. The internal and external diameters of
the impeller are 20 cm and 40 c¢m respectively. The widths of impeller at inlet
and outlet are 1.6 cm and 0.8 cm. The pump is running at 1200 r.p.m. The
water enters the impeller radially at inlet and impeller vane angle at outlet is
30°. Neglect losses through the impeller. [16]

(a) What are the pressure measuring devices? Explain the working of an inverted
U tube differential manometer.

(b) A pipe containing water at 172KN/m? pressure is connected by a differential
guage to another pipe 1.5m lower than first pipe and containing water at high
pressure. If the difference in the heights of the two mercury columns of the
guage is equal to 7bmm, what is the pressure in the lower pipe? Specific
gravity of mercury is 13.6.

[8+8]

(a) Define the Bernoullis equation and discuss its application in fluid mechanics.
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(b)

A conical pipe has diameters 0.40 m and 0.80 m at its two ends. The smaller
end is 2m above the larger end. For a flow of 0.30 m?/sec, of water the pressure
at lower end is 10 Kpa. Assuming a head loss of 2m estimate the pressure at
the smaller end. [8+8]

Define the terms ‘unit power’, ‘unit speed’ and ‘unit discharge’ with reference
to a hydraulic turbine. Also derive expressions for these terms.

Sketch and describe a modern method of regulation to maintain a constant
speed for either

i. Pelton wheel or
ii. Francis turbine. [8+8]

Describe different types of pumped storage plants what an€ the relative erits
of them.
Explain what is mass curve and how it is co ra neat sketch.

nstr
[8+8]
Explain how do you measure the veloc f lowing water in a stream using
pitot tube.

An oil of relative density gh a vertical pipe of diameter 20cm.
The flow is measured b af20cniy x 10cm venturimeter. The throat is 30cm
above the inlet sectdon® A differetial U tube manometer containing mercury

andPthe inlet. If coefficient of discharge is 0.99 what

is connected togehe
is the mana @ reading for a flow of 50lit/sec. [64+10]
?\ * Kk K kK
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