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THIRD SEMESTER
MECHANICAL ENGINEERING
ME 1202 — FLUID MECHANICS AND MACHINERY

(Common to Aeronatiﬁcal Enginé%ring, Automobile

Engineering)
(REGULATIONS 2007)
Time : Three hours [ Maximum : 100 marks

Answer ALL questions.
PART A— (10 x 2'= 20 marks)

Define Compressibility.

Define Newton’s law oﬂviscosityA

Define , !

(a) Velocity ;&otential function and

(b) Stream function.

Define continuity equation and Bernoulli’s equation,
What is Hagen Poisenuilles formula?

‘What factor decides the type of flow in pipes?

Define the specific speed of a turbine. What is the
significance of the specific speed?




[image: image2.png]Differentiate between an inward and an outward
reaction turbine.

What do you understand by characteristic curves
pump? What is the significance of the characte
curves?

What is cavitation? And What are its causes?

PART B — (5 x 16 = 80 marks)
(a) Calculate the capilraryise\in a giass tube of 3.
diameter when inmerse vertically in

(i) water, and’ N

(i) mercury.

Take surface tensions for retiry and wal
0.0725 N/m and 0.52 N/m respectively in co
with air. Specific gravity for mercury is giv
13.6. >
- Ox

() (A shaft of diameter 100 mm is rotating in
journal bearingof diameter 102 mm at a Sf
‘360 pm:'THe space between the shaft and bea
filled with a lubricating oil of viscosity 5 pois
length of the bearing is 200 mm. Find the
absorbed.in the lubricating oil.

(a) A pipe of diameter 1.5 m is required to trans]
oil of sp.gr. 0.90 and viscosity 3 x 10-2 poise
rate of 3000 litres/s. Tests were conducte
15 cm diameter pipe using water at 20°C. F
velacity and rate of flow in the model. Vise
water at 20°C = 0.01 poise.

Or

: &
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®)

(a)

(b)

@)

®)

A 20 cm x 10 em Venturimeter is inserted in
vertical pipe carrying oil of sp.gr. 0.8, the flow of ¢
is in upward direction. The difference of leve
between the throat and inlet section is 50 cm. T!
oil mercury differential manometer gives a readi
of 30 em of mercury. Find the discharge of o
Neglect losses.
A pipe line of 0.6 m diameter is 1.5 km long. ’
increase the discharge another line of the sar
diameter is introduced pavaliel to the urst ir ¢t
second half of the lenéth. ‘Neglecting minor loss
find the increase in discharge if 4f = 0.04. The he
at inlet is 300 mm. 5
; Or

Define di.splacen\lspt thickness, Derive an expressi
for the displacement thickness.

A pelton wheél is to be"designed for a head of 6(
when "rupning at 200 Ypm. The Pelton wh

Adevelops 95.6 kW shaft power. The velocity of t

butkets” is eqiial to 0.45 times the velocity of the j
overall eﬁic@gnéy = (.85 and co-efficient of velocity
equal to'0.98:

e Or

250 mm. If the velocity of flow at inlet is 2 m/s, fi
the mass of water passing through the turbine |
second. Assume 10% of the area of flow is blocked
blade thickness. If the speed of the rumner
210 rpm and guide blades make an angle of 10°
the wheel tangent, draw the inlet velocity triang

and find :
3 ‘ K 425
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() The runner vane angle at inlet

i) Velocity of wheel at inlet

(i) The absolute velocity of water leaving -
guide vanes and

Giv) The relative velocity of water entering
runner blade.

The diameter of an impeiler of a centrifugal pum
inlet and outlet are. 30 cm and 60 cm respectis
The velacity of flow at outlet is 2.0 m/s and the vz
are set back at’ an angle. of 45° at the ou
Determine the minimum starting speed of the p
if the manometric efficiency is 70%.

Or

A single acting raciprocatiné pump has a sf
length of 15 cm. The suction pipe is 7 metre long
the ratio of the suction diameter to the ph

iameter is 8/4. The water level in the sur
2.5 metre elow the axis of the pump cylinder
+the piﬁe\connepting the ‘sump and pump cylin
{7.5.cm diameter. If the crank is running at 73
dgtefminé the pressure head on the piston:

@ in the bégixming of the suction stroke
() in ¢he end of the suction stroke and

(i) in the middle of the suction stroke.
coefficient of friction as 0.01.
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