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Question Paper Code : B 4767

B.E/B Tech, DEGREE EXAMINATION, APRIL/MAY 2010,
Third Sementer
Asronautical Engincering
AE 281 — FLUID MECHANICS AND MACHINERY
(Common to : Automabile Enginsering and Production Engincering)
(Regulation 2001)
Time : Thres hours Masimum : 100 marks
Answer ALL questions
PART A — (10 x 2 = 20 marks)
1. State Newton's law of viscosicy,
2 Define centre of pressuse

Write down the impulse momentum equation and mention its application,

Give the limitation of Bernoulli's equation.

Whet s M samber? Claseify s flow o on ach mambers.
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‘Write down the Hagen Poiseuille equation.

Give atleast one example for a positive displacemont machine and
rotodynamic machine.

9. What do you mean by minimum speed for starting a centrifugal pump?

10, List the advantages of using draft tube.
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PART B — (5 x 16 = 80 marks)

A rectangular tank is moving borizontally in the direction of its length
with a conatant acceleration of § m/e?, The longth, width and depth of the
tank aro 8 m, 3 m and 2.5 m respectively. If the depth of water in the
tank is 1 m and tank is open at the top then calculate

@) the angle of the water surface to the horizontal,

i) the maximum aad misimum pressure inteasities at the bottom,

i) the total force due to water acting on each ead of the tank.

or
A rectangular pontoon 8 m long, 7 m broad wnd 3 m deep weighs 600 kN.
1t carvies on its upper deck an empty boiler of 4 m diameter weighing
400 KN. The centre of geavity of the bailer and the pontoon are at their
respective centre along o vertical line. Find the Mota-centric hoight
Weight density of sea water is 10104 Nie.

@) Explain the difference between the energy line and the hydraulic
gradicat line in  pipe flow ®
i) A pipe 25 cm diametre 250 m long, carries water from tation A’ to
station ‘B which s located at n lovol 10 m higher. If the shear
stresa batwepen the liquid and the pipe wall is 25 N/, caleulate the
pressure change in the pipe and the hoad lost, ®

or
Describe giving a skoteh of micromanometer. Explain how it could be
wsed for mensuring small pressure differcnce, i
The preasure drop A p in a pipe of dissueter D’ aad length * depends on
maaz denaity ' and viscosity ‘" of the fowing fluid, mewn velocity of

flow 'V und average height ' of roughness projection on the pipe surface.

Obtain a dimensionless expression for A p'. Hence show that &, = 25
2%

where I, = heud lous due to friction

2 = spocific weight of the fluid ae)

or
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Write short notes on the following.

U Non dimensional numbers )
i) Similitade @
i) Buoyancy @
() Pitet static tube It

A pipe 60 mrm diamater and 450 m long slopes upwards of 1in 50. An oi

of viscosity 0.9 Nafm? and specific gravity 0.9 ia required to be pumped at

the rate of  ltrea/sec

() Iy the flow laminar?

(i) What pressure difference is required to attain this condition?

G5 What s the power of the pump required assuming an overall
offcioncy of 63%7

v} What s the contre live velocity and the velocity gradient at pipe
wall? ae

o

Water flows in o 80 mm pipe at Reynolds oumber 80,000, The pipe is
eatimated to have an cquivalent sand grain roughniess of size 0.16
Determine the head loss expected in 500 m length of the pipe. How much
head loss would be expected if this pipe ere smooth? Take kinematic
viscosity of water s 10 m¥a. The following explicit equation for friction

fuctor may bo used.

1 £ _2125)
L2t B 2L ik & = equivalent sand  grain
7 ol | a an
coughnoss.

D = pipe diamoter

Re = Reynolds number

£= Friction factor as)
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‘The draft tube of a Kaplan turbine has inlet diameter 2.5 m and inlet is
a6t at 2.8 m above the tail race. When the turbine develops 600 KW under
& net head of 6.8 m, it is found that the vacuum gauge fitted at inlet
dralt tube indicates a negative head of 4 m. If the turbine efficiency is
85%, determine the drafl tube efficiency. If the turbine output is reduced
to half with the same head, speed and draft tube efficiency, what would
be the reading of the vacuum gauge? Atmospheric pressure is 10.3 m of
water and denity of water ix 1000 kg, 6

or

A wingle acting reciprocating pump has a plunger of 90 mun diameter and
a stroke length 140 mm. It takes ita supply of water from  sump 3 m
below the pump through a pipe of 4.8 m long and 32 mm diameter, It
delivers water to a tank 13 m above the pump through a pipe 24 ma
diameter and 16 m lon.

If separation occurs at 75,48 kNjm? below atmospheric pressure, find the
naximur apeed at which the pump may be operated without separation,
assuning the pump to have simple harmonic motian. 6
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