
B.Tech. IYsem(Main/Back) Examination, June/July - 2015

Automobile Engineering

4AE2A Fluid Mechanics & Machines
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Time : 3 Hours Maximum Marks : 80

Min. Passing Marks : 26

Instructions to Candidates:

Attempt ony five questions, selecting one question from each unit. All questions

carry equal marks. (Schematic diagrams must be shown wherever necessary.

Any data you feel missing suitably be assumed and stated clearly. Units of
quantities used/calculated must be stated clearly.

Unit - I
1. a) Define the necessary condition for stability and floating bodies considering a

suitable example. (6)

b) A dock gate 10m wide hft sea depths of 6m and i5m on its two sides

respectively. The relative density of seawater is 1.03. Calculate the resultant
force acting on the gate due to the water pressure and find the position ofthe
centre ofpressure relative to the bottom of the gate.

OR

l. a) Prove that the position of centre of pressure is always below the
gravity considering any suitable example.

(10)

centre of
(6)

b) A U-tube manometer is connected to a closed tank as shown in figure,
containing oi1 having a density of860 kg/m3, the pressure ofthe air above the

oil being 3500 Pa. If the pressure at point Ai nth oi1 is 14000 Pa and the

manometer fluid had a RD of 3, determine

i) the depth oloil, z, and

ii) The differential reading, z, on the manometer. (10)
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a)

b)
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2. a)

3. a)

3. a)

b)

c)

Unit - II

A 20 mm dam pipe split into two parts, one branch.being 10 mm in diameter

und th" other is 15 mm in diameter' lf the velocity in the 10 mm pipe is

0.3 m/s and in the other pipe is 0'6 m/s, calcuiate the rate of flow in cm3/s and

the velocity in the 20 mm diameter pipe' (8)

Derive Euler equation motion in rectangular Cartesian coordinates system'(8)

OR

Briefly explain the following terms, Reynolds transpofi theorem and Bemoulli's

equation. (8)

Water at 36 m sea level has a velocity of 1Sm/s and pressure of 350 kN/mr'

O.ta..in" the potential, kinetic and pressure energies of the water in meters

ofhead and determine the total head' (8)

Unit - III
Derive an expression for the velocity distribution for viscous flow through a

.i,.or*pip..elsosketchthevelocitydistributionandshearstressdistribution
across a section of the PiPe' (8)

An oil having viscosity of 1.42 poise and specific gravity 0'9 flows through a

iip"ZSmmiiam"te, and 300 m long at Reynolds number of 1800' Find the

hJw through the pipe and the power iequired to maintain the flow' (8)

OR

what are the causes which result in separation of boundary layer. (8)

Derive the expression for velocity variation for a laminar incompressible flow

in a circular PiPe.

Glycerine of viscosity 0. 8 8 N/m2 and specifrc gr av ity l'26 is pumped through

a horizontal pipe of diameter 30 mm at a flow rate of 50 lit/min' Determine

;;,h*;; i"; is laminar or turbulent. Find also the pressure loss due to the

(2)

b)
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4. a)

b)

4. a)

frictional resistance in a length of 10 m and the power required. (8)

Unit - IV
Explain the working of any one measurement devices from ventuemeter and
orificemeter each. (S)
A pipeline, 16 km long, supplies 40 million liters of water per day to city. The
first 5. km length of the pipe is of 1 m diameter and the remaining part is g0
cm' diameter pipe. If the water to the city is to be supplied as a residual head
of 15 m of water calculate the supply head at the inlet end. Neglect mi,or
losses and assume f: 0.03 for the entire pipeline. Sketch the hydraulic gradient
for the pipe line. (8)

OR
Oil ofviscosity 0.2 pa-S and Specific gravity of 0.g flows through a 150 mm
diameter pipe. If the head loss in 2000 m length pipe is 25 m, estimate
i) Shear stress along rhe pipe,

ii) Shear stress at a radial distance of50 mm from the axis ofthe pipe,
iii) Velocity at radial distance of 25 mm from the axis of the pipe,

b)

5. a)

b)

w) Discharge through the pipe,

Explain various energy losses in pipes.

OR
Explain in details about the following efficiencies of the
Manometric, Volumetric and overall effi ciency.

(12)

(4)
Unit - V

Draw a schematic diagram ofFrancis turbine and explain its working illustrating
all the parts ofthe turbine. (g)
A Pelton turbine is receiving water from a penstock with a head of 5i0 m.
one third ofthe head is rost in the penstocl. The rate of flow through the
nozzle fitted, in the end of the penstock is2.2 m3/s. The angle of deflection of
the jet is 165". Determine the power given by the water to the runner and
hydraulic efficiency of the pelton wheer take c.:t and speed ratio is 0.45.(g)

5. a)

b)

centrifugal pump;
(4)

!elcribe the following hydraulic system in details describing their working;
Hydraulic Accumulator, Hydraulic Intensifier, Hydraulic coupling and hydraulic
torque converter. 
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