[image: image1.jpg]81D Tech. DEGREE EXAMINATION, APRIL/MAY 2009
THIRD SEMBSTER
CIVIL ENGINBERING
CE 1208 — MECHANICS OF FLUIDS

Time : Threo hours Maximum : 100 marks
Answer ALL questions.

PART A— (10 x 2 = 20 marks)

1. State Newton's Law of viscosity

How luids are classified?

State the application of hydrastatic equation
4. Define Pascal’s law.
Difforentiate steady state and non uniform flow.
6 Skotch the flow not and mark its components
7. Whatis Moody Dingeam and how it i used in pipe fow?
5 Whatis the principle involed in impact ofjet of flat plate?
9. Define Boundacy laser thickness.

10, Differentiate prototype and model.

PART B — (5 x 16 = 80 marks)

1. @) ) Define compressibility and prove that it is reciprocal of bulk
modulus of elasticity. ®
(i) What are the methods and instruments available for the
measurement of pressure. ®

or

(b) Caleulate the dynamic viscosity of oil, which is used for lubrication
botween a square plate of size 0.6 m x 0.8 m and an inclined plane with
angle of inclination 30 degree to horizontal. The weight of the square
plate is 300 N and slides down with uniform velocity of 0.3 m/a. The

kness of il film is 1.5 mm. a6
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Caleulate the depth of centro of pressure below the free surface of the
water in a plain lumina having a square shape of size 50 cm. I is alao
inclined at 30° with the free surface and its top edgo at a depth of 2.6 m.

a6
or

Discuss in detail about Pitot tube, float techniqus and laser Doppler
velocimetry. What are the factors influencing the selection of particular
method for velocity measurement? ae)

Derive Buler's cquation of motion along a stream line and obtain
Bernoull's equation by it integration. State all assumptions made.  (16)

or

Derive an exprension for Hagen Poisouille’s equation and prove that the
maimum velocity in a circular pipe for viscous s equal to two timos the
average velocity of the flow. as)

A horizontal pipe line 40 m long is connected to a water tank at one end.
and discharges frecly into the atmosphero at the other end. For the first
25 m of its longth from the tank, the pipe is 150 mm diameter and 1ty
diameter is suddenly enlarged to 300 mm. The height of wator level
the tank is 8 m above’ the centre of the pipe. Considering all lossen of
head which occur, determine tho rate of flow. Take f =001 for both
sections of the pipe. as)

or.

In the boundary layer over the face of tho spilway, the velacity
distribution is obscrved to have the following form w /0 (/6= The
free stream velocity U at a certain soction is observed to be 30 /s and a
boundary layer thickness of 60 mm is also estimated at the seetion. The
discharge (water of donsily 1000 kg/md) passing over the spilway 1o
& m® per m length of the spillway. Calculate the displacement and encrgy
thickness. a

Dorive  the rolation wing  Buckingham's £ theorem
F = Do, \ND 1) a6

or

In an seroplane model of size 1110 of its prototype the pressuse drop s
75 kN, The model i tasted in water. Find the corrasponding preseure
drop in the prototype. Take density ofair is 1.4 ke /m?, density of wates 1o
1000 kg / m?, viscosity of air is 0. 00013 poise and viscosity of water 1y
0.01 poise. as)





