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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
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ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)

Differentiate compressible and incompressible fluid.

Determine the bulk modulus of a liquid whose volume
decreases by 4% for an increase in pressure of 500%105 pa.
Also:determine the velocity of sound in the medium if the
density is 1000 kg/m3:

What is boundary layer? Give a sketch of a boundary -
layer region over a flat plate.

What are the factors that controls the water flow in pipes.

Give the dimensions of the following physical quantities:

(a)Pressure (b) Surface tension (©) Dynamic viscosity [G)
Kinematic viscosity.
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Give the significance and application of dimensionless
parameters Reynolds Number and Froude Number

Define specific speed of a turbine? What is the
significance of the specific speed?

State the losses in centrifugal pump

Define “slip” in reciprocating pump. Can it be negative?

‘What are rotary pumps? Give example

PART--B (5x16=80 marks)

(@) () An oil film of thickness 2mm is used for (10)
lubricating a plate of 75cm x 75cm size
which is inclined at an angle 22° with the
horizontal. The plate weighs 410N and
the wiscosity of the oil is 10poise.
Determine the velocity of the plate along
the inclined plate.

(i) State the significance of kinematic (6)

viscosity
Or
(b) Derive the continuity equation of flow (16
2
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13.

(a)

()

@

({) The details of a parallel pipe system for (10)
water flow are given below. If the
frictional drop between the junctions is
15 m of water, determine the total flow
rate

No. Length, | Diameter, | Frication
m m factor
1 800 0.2 0.022
2 1200 0.3 0.02
3 900 0.4 0.019
(i) Explain the equivalent circuit for series (6)

flow in pipe.

Or

,ﬁetive an expression for Darcy-Weisbach (16)

formula to determine the head loss due to
friction.

The pressure drop AP per unit length in flow (16)

throu

gh a smooth circular pipe is found to

depend on

@)
(i)
(iii)
(v

The flow velocity, u
Diameter of the pipe, D
Density of the fluid p, and
The dynamic viscosity .
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(i) Using nm theorem method,
evaluate the dimensionless
parameters for the flow.

(i)  Using Rayleigh method (power
index) evaluate the dimensionless
parameters.

Or

The pressure drop in flow of incompressible
fluid through rough pipes is found to depend
on the length I, average velocity u, fluid
density p, dynamic viscosity x, diameter D and
average roughness height e¢. Determine the
dimensionless groups to correlate the flow
parameters.

A Pelton turbine running at 720 rpm uses 300
kg of water per second. If the head available is
425m determine the hydraulic efficiency. The
bucket deflects the jet by 185°. Also find the
diameter of the runner and jet. Assume
Cv=0.97 and ¢=0.46, Blade velocity coefficient
18 0.9:

Or

(i) Explain why priming is necessary to
start pumping by centrifugal pump.

(i) A centrifugal pump running at 1450 rpm
has an impeller diameter of 0.4m. The
backward curved blade outlet angle is 30°
to the tangent. The flow velocity at outlet
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through which water will be lifted. In
case a diffuser reduces the outlet velocity
to 40% of the velocity at the impeller
outlet, what will be the increase in the
static head?

15. (a) Draw a neat sketch of a reciprocating pump-. (16)
List the components and briefly explain their
functions.

Or

() () Draw the indicator diagram and explain (6)
its significance.

(i) What is an air vessel? Describe the (10}

function of the air vessel for
reciprocating. pump with neat sketch.
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