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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
2. Missing data, if any, may be suitably assumed.

gravity 0.85 to an overhead tank from storage tank. The surface
of the oil in the storage tank from a datum line is 5m and that in
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the overhead tank from the datum line is 25m.Both the tanks are
open to atmosphere. If the losses in the piping system are 1.75 m
of flowing fluid, Calculate the volumetric flowrate of oil.

UNIT - 1

What is a compressible fluid? Discuss the continuity equation for
compressible fluid.
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A gas is flowing through a horizontal pipe at a temperature of 4°C.
The diameter of the pipe is 8cm at section 1 of the pipe and
pressure is 30.3N/cm? (gauge). The diameter of the pipe changes
to 4cm at section 2 where pressure is 20.3N/cm? (gauge). Find the
velocities of the gas at these sections assuming an isothermal
process. Take atmospheric pressure=10N/cm? and R= 287.14
N-m/kg-K.
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Calculate the stagnation pressure, temperature and density on the
nose of a plane which is flying at 800km/hour through still air
having a pressure 8N/cm? (absolute) and temperature -10°C. Take
R=287 J/kg-K and y = 1.4. Assume adiabatic condition.
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Derive an expression for mass flowrate of compressible fluid
flowing through a venturimeter under adiabatic condition.
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UNIT - IV

What is a pump? Give the classification of pump. Explain the
construction and working of centrifugal pump.
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Discuss the following i) Cavitation ii) NPSH
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Calculate the discharge of water flowing through a pipe 30cm
diameter placed in an inclined position where a venturi meter is
inserted having a throat diameter 15cm.The difference of pressure
as measured by an inverted U-tube manometer is 30cm.The
manometer fluid has a density of 0.6. The loss of head between
pipe and throat is 0.2 times the Kinetic head in the pipe.
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Explain the characteristics of centrifugal pump.
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UNIT -V

Using Buckingham -method of dimensional analysis establish a
correlation between the thrust developed by the propeller P which
depends on the angular velocity m,speed of advance V, diameter
D, dynamic viscosity p,mass density p, elasticity of fluid medium
which can be denoted by the speed of sound in the medium C
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Explain the significance of different dimensionless numbers.
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For an agitation process, the power requirement of agitator is P,
which is dependent on propeller diameter D, rotational speed N,
density (p), viscosity (u) and acceleration due to gravity. Using
dimensionless analysis find the correct representation for the
power requirement in terms of dimensionless groups.
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Explain the following i) Derived quantities ii) Buckingham’s Pi
theorem
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