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REGULATIONS 2008
THIRD SEMESTER
ME 34 - FLUID MECHANICS AND MACHINERY
MECHANICAL ENGINEERING
(Common to Aeronautical Engineering and Automobile
Engineering)
Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. What is a real fluid? Give examples.

2. Determine the surface tension acting on the surface of a
vertical thin plate of 1m length when it is lifted vertically
from a liquid using a force of 0.3N.

3. What is 2 Laminar flow?

4. What is the use of Moody diagram

5. Name three methods for determination of dimensionless
groups.

6. State the principle of dimensional homogeneity.
7.  What is slip factor?
8. Define Hydraulic efficiency

9. Differentiate between Single acting and Double acting
reciprocating pump.
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PART-B (5%16=80 marks)

11. (@) (@ Distinguish between Newtonian and non- (8)
Newtonian Fluids.

(iiy Determine the power required to run a (8)
200w+ diwp~tor shaft at 40Cipr v
sournals with uniform oi thickness of lmm.
Two bearings of 300mm width are used to
support the shaft. The dynamic viscosity of
oil is 0.03 Pas. (Pas = (N/m? xs)

Or

(b) Derive the continuity equation in differential (16)
form. Discuss whether the equation is valid for a
steady or unsteady flow, viscous or inviscid flow,
compressible or incompressible flow.

12. (@ (i) Tlustrate the Boundary layer development (6)
in pipe flow with diagram

Gi)y Lubricating Oil at a velocity of lms (10)
(average) flows through a pipe of 100mm
ID. Determine whether the flow is laminar
or turbulent. Also determine the friction
factor and the pressure drop over 10m
length. What should be the velocity for the
flow to turn turbulent? Density = 930kg/m?.
Dynamic viscosity p = 0.1Ns/m? (as N/m? is
call Pascal, p can be also expressed as Pa.s).
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Or

Derive Darcy-weisbach equation for calculating
pressure drop in pipe.

Show that the power P, developed by a hydraulic
turbine can be correlated by the dimensionless
parameters P/oN3D5 and N2D%/gh, where p is the
density of water and N is the rotational speed, D
is the runner diameter. h is the head and ¢ is
acceleration duye to ravity,

Or

Describe the step by step procedure for
determination  of dimensionless group by
Buckingham Pi Theorem

(i} Derive Euler's turbine equation

(i) What is cavitation? How does it affect the
performance of hydraulic machines?

Or

The following details refer to a centrifugal pump.
Outer diamster: 30cm. Ere diacwoter: 15em.
Blade angle at inlet: 30°. Rlade angle at
outlet:25°. Speed 1450 rpm. The flow velocity
remains constant. The whirl at inlet is zero.
Determine the work done per kg If the
manometric efficiency is 82%, determine the
working head. If width at outlet is 2cm,
determine the power No = 76%.
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In a reciprocating pump the bore is 180mm and
stroke is 280mm. Water level is 5m from the
pump level. The suction pipe is 110m diameter
and 9m long. The atmospheric pressure head is
10.3m water. Determine the maximum speed if
the head at pipe suction should not be less than
2.5m head of water. If the suction pipe diameter
is increased 125mm and length reduced to 6m,
what will be the maximum speed?

Or

Explain with sketch the following Rotary
Positive Displacement Pumps.

@  Gear pump

(i) Vane pump
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