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e \9_\ B.E./B.Tech. DEGREE EXAMINATIONS,
\ NOVEMBER/DECEMBER 2010.

THIRD SEMESTER
MECHANICALENGINEERING
ME 34 — FLUID MECHANICS AND MACHINERY

(Common to Aeronautical Engineering, Automobile
Engineering)

(REGULATIONS 2008)
Time : Three hours-.. ) Maximum : 100 marks
Answer ALL questions.
PART A(—‘(lO x 2 = 20 marks)
1. Define surface tens’i’onA
2.  What is meant by capillary rise?
3. Write the Darcy-Weisbach equation.
4.  List the minor losses in pipes.
5.  Define Buckingham's 7 theorem.

6.  List the basic dimensional units in dimensional analysis.
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11.

12.

List the four comparison between the single stage
flow and axial flow machines.

What is meant by Turbo machines?

List the advantages of Air vessels.
In what pressure condition the reciprocating pun
preferred?

(a)

()

(@)

PARTB— (6% 16= 80 marks)

A oil film of 1.5 mm thickness is used for lub
of plate of 80 cm x 80 .cm size and an incline
having an angle 20° with the horizontal. The
of the plate is 400 N. Taking the viscosity o
as 10 poise, find out the velocity of the plate
along the inclined plane.

Or

Two plates aré separated by an oil film of
whose_viscosity 1is 1.5 mm whose viscosi
poise. The. lower plate is fixed and the up)
‘moves with a velocity of 0.5 m/s, find the !
power required if the surface area of th
plate is 1 m*

When a sudden contraction is introdu
horizontal pipeline from 500 mm diamet
mm diameter, the pressure changes from |
to 69 KN/m? If the coefficient of cont
assumed to be 0.65, calculate the water

Following this if there is 2 sudden enlarge
250 mm to 500 mm and if the pressure :
mm section is 69 kN/m?, what is the prese

500 mm enlarged portion.

Or
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(b)

Water flows through the pipe of diameter 300 m
with a velocity of 5 misec. If the co-efficient
friction is given by £ =0.015+0.008/Re”® whe
Re is the Reynolds number, find the head lost d:
to friction for a length of 10 m. Take kinema
viscosity of oil as 0.01 stoke.

Show that the power P developed in a water turbi;
can be expressed as

P=pN°D’® ¢ {D/B, pD"N{yu, NDI\/gh}
p = mass density of the liquid
N =speed in r.i).m.
D = Diameter of the runner
B = Width of the runner
1 = Co-efficient of dynamic viscosity.
Or
The frictional torque T of a disc of diameter

rotating at speed N in a fluid of viscosity u a
density g in a turbulent flow is given by

T = D°N®pgu ! D*Np)

Prove this.
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15.

@)

(b)

(a)

®)

A centrifugal pump with an impeller of 5¢
outside and 25 cm inside diameter runs at 950
The vanes are set back at an angle of 30 degr
the outer rim, If the radial velocity of water thi
the impeller is constant at 2 m/s, determin
angle of the vane at the inlet, and velocity
direction of the water at the outlet.

Or~

A centrifugal pump model with impeller diame
215 cm gives best efficiency while runnin
1060 rpm at a discharge of 0.114 cubic m/sec un
head of 5 m. It then needs 8 kW energy.
prototype is required to deliver 9.42 cubic
under a head of 5.4 m. Determine the im;
diameter, speed of prototype and energy require

Explain about reciprocating pumps with the h
neat-diagram.

Or

Draw and explain constant efficiency curves
pump.





