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1) All questions are COMPULSORY.

2) Figures to the right indicate FULL marks.

3) Use of non-programmable CALCULATOR is allowed.
4) Draw neat and labeled diagram WHEREVER necessary.
5) Assume suitable data if necessary.

Q.1 a) State and prove Pascal’s law by considé:ring a wedge shaped element of fluid.  [06]

b) An oil of specific gravity 0.7 having 1 litre volume is mixed with 5 litre of other  [04]
oil of specific gravity 0.82. Assume that the two oils are miscible. Calculate
the density and specific weight of mixture.

OR N
Q.1 a) Describe U-tube differential manometer an-r ;}Lvened U-tube differential [06]
manometer with neat labeled diagram. N

b) The right limb of a simple U-tube ma.nom% containing mercury is open to [04]
the atmosphere while the left limb is c%- ected to a pipe in which a fluid of
specific gravity 0.9 is flowing. The cenfre’of pipe is 15 cm below the level of
mercury in the right limb. Find the p fessyre of fluid in the pipe, if the difference
of mercury level in the two limbs is@4jcm.

Q.2 a) State and derive Bernoulli’s "gﬁ\mion along a stream line. Also write its [06]
assumptions and limitationg.\ ;&

~
b) The water is flowing thr@'"‘g&f tapered pipe of length 100 m having diameters [04]
600 mm at the upper ee‘d‘@ d300 mm at the lower end, at the rate of 50 litre/sec.
The pipe has a slope\o y in 30. Find the pressure at the lower end, if the
.oy N4, 2
pressure at the higher'leyel is 19.62 N/em?,

_L-\
[&\c) OR

Q.2 a) Derive an expression for the shear stress distribution in fully developed laminar [06]
flow in circular pipe. Also sketch the shear stress distribution and velocity

distribution across the section of pipe.

b) A crude oil of viscosity 0.97 poise and specific gravity 0.9 is flowing through [04)
a horizontal circular pipe of diameter 100 mm and of length 10 m. Calculate
the difference of pressure at the two ends of the pipe, if 100 kg of il is collected
in a tank in 30 seconds.
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Q.3 a) Stateandderive Continuity equation for one dimensional fluid flow. Als
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owrite [06]
S 1. unit and dimensions for mass flow rate.

A horizontal venturimeter with inlet diameter 30 cm and throat diameter 15cm  [04]
is used to measure the flow of oil of specific gravity 0.8. The discharge of oil
through venturimeter is 50 litre/sec. Take coefficient of venturimeter as 0.98.

Find the reading of the oil-mercury differential manometer.

OR
Describe pitot tube with neat labeled diagram. [06)
Describe in detail Prandtl mixing length theory for turbulent flow. {04}
(10]

Derive Borda-Camot equation for loss of head due to sudden expansion of pipe
for fluid flowing through a pipe.

OR

Describe various types of major and minor losses takes place in pipe when fluid [06]
flowing through a pipe. o ?

A short horizontal pipe carrymg water is ze’nl*arged from 10 cm to 20 cm [04)
diameter. If discharge through pipe is 1360 kg/mm Determine:

i) Loss of head at entrance \

ii) Loss of head due to sudden enlar} ment

iii)  Loss of head due to sudden cont act\on from 20 cm to 10 cm.

Water is to be pumped from a lar e;esewou from ground floor at a rate of [10]
5 m3/hr to the open top of an absbrvgtlon tower through 50 mm inner diameter

(ID) pipe. The pomt of dlscharggls 6 m above the floor and frictional losses in
entire system is 0.25 kgf- h At what height in the reservoir the water be

kept, if pump can develo l horse power (hp).

Describe in detail C/i;lon and NPSH of centrifugal pump. [06]
Writ. .0 .
rite a short n@ﬂ\\ompressors [04)
S A
Describe in detathboundary layer separation and wake formation. [06]
Describe in detail boundary layer formation in straight tube. [04]
OR

Explain the concept of fluidization with a graph of
pressure dr
vis superficial velocity for a bed of solids. °p andbed height - {06]

Write applications of fluidization. [04]
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