P17AU42 Page No... 1

U.S.N

(An Autonomous I nstitution affiliated to VTU, Belagavi)
Fourth Semester, B.E. - Automobile Engineering
Semester End Examination; May/June - 2019
Fluid M echanics

Time: 3 hrs Max. Marks: 100

Note: i) AnswerFIVE full questions, selectinQNE full question from each unit.

i) Draw neat sketches wherever necessary.
iii) Missing data if any, May be suitablgsaimed.
UNIT - |

. Derive expressions for;

I) Surface tension on a; Liquid droplet, Hollowhinle and Liquid jet 12
i) Capillary rise and Capillary fall

An Oil of viscosity 5 poise is used for lubricatibetween a shaft and sleeve. The diameter of
the shaft is 0.5 m and rotates at 200 rpm. Caleula¢ power lost in oil for a sleeve length of 8

100 mm. The thickness of ail film is 1.0 mm.

. Derive expressions for measuring difference of guess between two points in a pipe or in two

different pipes for an;

I) U-tube differential manometer; Two pipes af@iént level and Two pipes at same level 12
ii) Inverted U-tube differential manometer

Calculate the pressure due to column of 0.3 of;

1) Water i) An oll of specific gray 0.8 8

iii) Mercury of specific gravity 13.6. Take densiif water,p = 1000 kg/m
UNIT - 11

. How do you determine the horizontal and verticainponents of the resultant pressure on a

12
submerged curved surface? Derive the same.

Find the total pressure and position of centrereEgure on a triangular plate of base 2 m and
height 3 m which is immersed in water in such a ey the plan of the plate makes an angle of
60° with free surface of the water? The base ofpila¢e is parallel to water surface and at a

depth of 2.5 m from water surface.

. Derive the expressions for the meta-centric heaflat floating body by;

14
i) Analytical Method i) Experimentilethod
A solid cylinder of diameter 4.0 m has a height4d m. Find the meta-centric height of the
cylinder, if the specific gravity of the materidl@ylinder is 0.6 and it is floating in water witls 6

axis vertical. State whether the equilibrium ido#taor unstable.
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UNIT - Il
5 a. Prove that, if velocity potentiad] exists, the flow should be irrotational i.e,= ay= ax= 0. 10
b. The following cases represent the two velocity congnts, determine the third component of
velocity such that they satisfy the continuity et 10
u=x2+y*+ 7 v= xy— yZ+ xy e 27, w 2X)

6 a. State Bernoulli’s theorem for steady flow of mmcompressible fluid. Derive an expression for
Bernoulli’'s equation from first principles and stdhe assumptions made for such a derivation.

b. The water is flowing through a pipe having diamet2® cm and 10 cm at sections 1 and 2
respectively. The rate of flow through pipe is I88s. The section 1 is 6 m above datum and
section 2 is 4 m above datum. If the pressure @tosel is 39.24 N/cf find the intensity of
pressure at section 2.

UNIT -1V
7 a. Prove that the velocity distribution for viscousvil between two parallel plates when both plates
are fixed across a section is parabolic in natdtso prove that maximum velocity is equal to 12
one and a half times the average velocity.

b. An oil of viscosity 0.1 N-s/mand relative density 0.9 is flowing through a clez pipe of
diameter 50 mm and of length 300 m. The rate af #d fluid through the pipe is 3Ms/s. Find 8
the pressure drop in a length of 300 m and alsshlear stress at the pipe wall.

8 a. Derive the continuity equation for one dimensioc@hpressible flow in differential form.
b. Define Mach number. What is the significance of Maamber in compressible fluid flows?
c. Find the sonic velocity for the following fluids :
i) Crude oil of Sp. Gr. and bulk modulus 1530361/ 8
i) Mercury having a bulk modulus of 2648700 Nfcm
UNIT -V
9 a. Derive expressions;
i) Darcy Weisbach equation 14
i) Chezy’s equation for the loss of head duerictibn in pipes

p. Water is flowing through a horizontal pipe of diaae200 mm at a velocity of 3.0 m/s. A
circular solid plate of diameter 150 mm is placedhie pipe to obstruct the flow. Find the loss of 6
the head due to obstruction in the pipe e=®.62.

10 a. Explain;
I) Methods of Selecting repeating variables icBaogham’smttheorem 10
i) Types of Forces acting in moving fluid

b. The efficiencys of a fan depends on density dynamic viscosityu of the fluid, angular

viscosity w, diameterD of the rotor and Discharg®. Expresss in terms of dimensionless 10

parameters.
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