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CHOICE BASED CREDIT SYSTEM (CBCS)
SCHEME OF TEACHING AND EXAMINATION 2015-2016

Elements of Aeronautics
[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - llI
Subject Code 15AE32 IA Marks 20
Number of Lecture 04 Exam Hours 03
Hours/Week
Total Number off 50 Exam Marks 80
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. To know the history and basic principle of aviation
2. To understand the foundation of flight, aircrafustures, material aircraft propulsion
3. To develop an understanding stability of an aitcaédng with its different systems

Revised
Modules Teaching Bloom’s
Hours Taxonomy
(RBT) Level

Module -1
10 Hours L1, L2
Introduction to Aircrafts

History of aviation; Atmosphere and its properti€dassification of
aircrafts; Basic components of an aircraft; streedtumembers; aircraft
axis system; aircraft motions; control surfaces &igh lift devices;
classification of aircraft; conventional design figarations; principle
of operation of each major part; Helicopters, tipairts and functions.

Aircraft Structures and Materials:
Introduction; general types of construction; morope semi-
monocoque and geodesic structures; typical wingfaselage structure;
metallic and non-metallic materials for aircrafpépation.

Module -2 10 Hours L1, L2

Basic principles of flight — significance of speed of sound; airspeed
and groundspeed; standard atmosphere; Bernoufigeréem and its
application for generation of lift and measuremehtirspeed; forces
over wing section, aerofoil nomenclature, pressiiséribution over g
wing section.Lift and drag components — generatiblift and drag; lift
curve, drag curve, types of drag, factors affeclittigand drag; centre of
pressure and its significance; aerodynamic cemtspect ratio, Mach
number and supersonic flight effects; simple protden lift and drag.

Module -3 10 Hours L1, L2, L3

Aircraft Propulsion:
Aircraft power plants, classification based on powkant and location
and principle of operation. Turboprop, turbojet andoofan engines;
ramjets and scramjets; performance characteriségcraft power
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plants — basic principles of piston, turboprop @tdengines; Brayton
cycle and its application to gas turbine engines af propellers an
jets for production of thrust; comparative meritsdalimitations of
different types of propulsion engines; principlettmfust augmentation.

[®X

Module -4 10 Hours L1, L2

Aircraft Stability :

Forces on an aircraft in flight; static and dynastability; longitudinal,
lateral and roll stability; necessary conditions lfangitudinal stability;
basics of aircraft control systems. Effect of flapsd stats on lift
control tabs, stalling, gliding, landing, turningjrcraft manoeuvres;
stalling, gliding, turning. Simple problems on teed’erformance @
aircraft — power curves, maximum and minimum spdedsorizontal
flight at a given altitude; effect of changes irger®e power and altitud
on performance; correct and incorrect angles ofkpaerobatics
inverted manoeuvre, manoeuvrability. Simple proldem

—h

(4%

Module -5 10 Hours L1, L2

Aircraft Systems:
Mechanical systems and their components; hydraaid pneumatic¢
systems; oxygen System; environmental Control 8ysfeel system
Electrical systems, flight deck and cockpit systenavigation system
communication system.

Aircraft systems (Mechanical)— hydraulic and pneumatic systems and
their applications; environment control system;|fagstem, oxygen
system.

—

Aircraft systems (Electrical) — flight control system, cockp
instrumentation and displays; communication sysiemavigation
systems; power generation systems — engine driviégernators,
auxiliary power Module, ram air turbine; power cersion, distribution
and management.

Course outcomes:

After studying this course, students will be alole t
1. Appreciate and apply the basic principle of aviatio
2. Apply the concepts of fundaments of flight, basit aircraft structures , aircraft propulsion
and aircraft materials during the development chacraft
3. Comprehend the complexities involved during develept of flight vehicles.

Graduate Attributes (as per NBA):

* Engineering Knowledge.

* Problem Analysis.

» Design / development of solutions
* Interpretation of data

Question paper pattern:
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* The question paper will have ten questions.
» Each full question consists of 16 marks.
* There will be Zull questions (with a maximum of four sub quessipfrom each module.
« Each full question will have sub questions coveafighe topics under a module.

The students will have to answer 5 full questi@edecting one full question from each module.

Text Books:

1. John D. Anderson,“Introduction to Flight”, McGraw-Hill Education, 2011. ISBN
9780071086059.

2. Lalit Gupta and O P Sharm&undamentals of Flight Vol-1 to Vol-I'YHimalayan Books,
2006, ISBN: 706.

Reference Books:

1. A.C. Kermode, “Flight without formulae”, Pearson Education India, 1989. ISB
9788131713891.
2. Nelson R.C.,“Flight stability and automatic control”,McGraw-Hill International Editions|
1998. ISBN 9780071158381.
3. lan Moir, Allan SeabridgeAircraft Systems: Mechanical, Electrical and Avios Subsystems
Integration”, John Wiley & Sons, 2011. ISBN 978111965006.

4. Sutton G.P., Rocket Propulsion Elemefitslohn Wiley, New York, 8th Ed., 2011SBH:
1118174208, 9781118174203.
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Aerothermodynamics
[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - 1lI
Subject Code 15AE33 IA Marks 20
Number of Lecture 04 Exam Hours 03
Hours/Week
Total Number off 50 Exam Marks 80
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. Understand various concepts and definitions ofntloelynamics.
2. Comprehend the I-law and ll-law of thermodynamics.
3. Acquire the knowledge of various types of gas cycle

Modules Teaching
Hours

Revised
Bloom’s
Taxonomy
(RBT) Level

Module -1
10 Hours
Fundamental Concepts & Definitions:
Thermodynamics definition and scope, Microscopid dMacroscopiad
approaches. Some practical applications of engmgénermodynamic
Systems, Characteristics of system boundary andratosurface,
examples. Thermodynamic properties; definition aibdules,
intensive and extensive properties. Thermodynanate sstate point,
state diagram, path and process, quasi-static ggspogclic and non
cyclic ;processes; Thermodynamic equilibrium; défm, mechanica
equilibrium; diathermic wall, thermal equilibrium,chemical
equilibrium. Zeroth law of thermodynamics, Temperaf concepts,
scales, fixed points and measurements.

Work and Heat:
Mechanics-definition of work and its limitations.h@modynamic
definition of work; examples, sign convention. D&gement work; as
a part of a system boundary, as a whole of a sydieandary,
expressions for displacement work in various prsegeshrough p-
diagrams. Shaft work; Electrical work. Other typésvork. Heat

\*2)

L1, L2

Module -2 10 Hours

First Law of Thermodynamics:
Joules experiments, equivalence of heat and waate®ent of the First
law of thermodynamics, extension of the First laavron - cyclic
processes, energy, energy as a property, modesnafgye pure
substance; definition, two-property rule, Specifieat at constar
volume, enthalpy, specific heat at constant presskktension of thg
First law to control volume; steady state-steadyvflenergy equation
important applications, analysis of unsteady preegsuch as film and

—

1%

L1, L2, L3
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evacuation of vessels with and without heat transfe

Module -3

Second Law of Thermodynamics:
Devices converting heat to work; (a) in a thermayict cycle, (b) in &

mechanical cycle. Thermal reservoir. Direct heafjime schematic

representation and efficiency. Devices convertingrkwto heat in &
thermodynamic cycle; reversed heat engine, schemgpresentation
coefficients of performance. Kelvin - Planck stagemof the Secon
law of Thermodynamics; PMM | and PMM II, Clausiustement of

Second law of Thermodynamics, Equivalence of the statements;

Reversible and Irreversible processes; factors thake a proces
irreversible, reversible heat engines, Carnot ¢gychrnot principles.

Entropy: Clasius inequality; Statement, proof, applicatibtm a
reversible cycle. Entropy; definition, a properghange of entropy
principle of increase in entropy, entropy as a tetive test for
irreversibility, calculation of entropy using Tdslations, entropy as
coordinate. Available and unavailable energy.

10 Hours

a

L1, L2

Module -4

Pure Substances & Ideal GasedMixture of ideal gases and real gas
ideal gas equation, compressibility factor use lwdrts. P-T and P-
diagrams, triple point and critical points. Sub-eabliquid, Saturate
liquid, mixture of saturated liquid and vapour, usated vapour an

superheated vapour states of pure substance withr \ea example.

Enthalpy of change of phase (Latent heat). Dryfression (quality), T-
S and H-S diagrams, representation of various pe®se on thes
diagrams.

Thermodynamic relations
Maxwells equations, Tds relations, ratio of hegtagdties, evaluation g
thermodynamic properties from an equation of state

10 Hours

€s,

O ==

—

L1, L2, L3

Module -5

Gas Cycles: Efficiency of air standard cycles, Carnot, Otto,e&sl

cycles, P-V & T-S diagram, calculation of efficigmaCarnot vapour

power cycle, simple Rankine cycle, Analysis andfgerance of
Rankine Cycle, Ideal and practical regenerative kiten cycles —
Reheat and Regenerative Cycles, Binary vapour cycle

10 Hours

L1, L2, L3

Course outcomes:
After studying this course, students will be alole t

1. Apply the concepts and definitions of thermodynasnic

2. Differentiate thermodynamic work and heat and apjpdyv and Il law of thermodynamics to

different process.
3. Apply the principles of various gas cycles
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Graduate Attributes (as per NBA):

Engineering Knowledge.

Problem Analysis.

Design / development of solutions.
Interpretation of data.

© O 0O

Question paper pattern:

The question paper will have ten questions.

Each full question consists of 16 marks.

There will be Zull questions (with a maximum of four sub quessipfrom each module.
Each full question will have sub questions coveatighe topics under a module.

The students will have to answer 5 full questi@edecting one full question from each module.

Text

Books:

1. A Venkatesh, Basic Engineering Thermodynaniiceniversities Press, India, 2007,

2.

ISBN 13: 9788173715877

P K Nag, Basic and Applied Thermodynam’i,cgnd Ed., Tata McGraw Hill Pub. 2002, ISBN
13: 9780070151314

Reference Books:

1.

2.

Yunus A.Cenegal and Michael A.Boleg,Hermodynamics: An Engineering Approgch
TataMcGraw Hill publications, 2002, ISBN 13: 9780072540

J.B.Jones and G.A.Hawkins, John Wiley and SoBegineering Thermodynamic&Viley
1986, ISBN 13: 9780471812029

G.J.Van Wylen and R.E.Sonntagundamentals of Classical Thermodynai¥¥iley
Eastern, Wiley, 1985, ISBN 13: 9780471800149

Y.V.C.Rao, ‘An Introduction to Thermodynami¢c&Viley Eastern, 1993, ISBN 13:
9788173714610.

B.K Venkanna, Swati B. Wadavadagdsic ThermodynamitsPHI, New Delhi, 2010, ISBN
13: 978-8120341128.
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Mechanics of Materials

[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - 1lI
Subject Code 15AE34 IA Marks 20
Number of Lecture 04 Exam Hours 03
Hours/Week
Total Number off 50 Exam Marks 80
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. Comprehend the basic concepts of strength of nadgeri
2. Acquire the knowledge of stress, strain under ckffie loadings.
3. Understand the different failure theory.

Modules

Teaching
Hours

Revised
Bloom’s
Taxonomy
(RBT) Level

Module -1

Basic equations of linear elasticity:The concept of stress, Analysis|of
the state of stress at a point, Equilibrium equnstj The state of plane

stress, The concept of strain, Analysis of theestditstrain at a point,
Plane strain and plane stress in polar coordinai®blem featuring
cylindrical symmetry.

Constitutive behaviour of materials: Constitutive laws for isotropi
materials, Allowable stress, Yielding under comblit@ading, Materia
selection for structural performance, Compositeemials, Constitutive
laws for anisotropic materials, Strength of a tvamsely isotropig

[

lamina. Engineering structural analysis Solution approaches, Bar

under constant axial force, Pressure vessels.

10 Hours

L1, L2

Module -2

Euler-Bernoulli beam theory: The Euler-Bernoulli assumption
Implications of the Euler-Bernoulli assumptions,reSs resultant

Beams subjected to axial loads, Beams subjectdacatsverse loads

Beams subjected to combined axial and transveesislo

Three-dimensional beam theory: Kinematic description, Section
constitutive law, Sectional equilibrium equatio@gverning equationg
Decoupling the three-dimensional problem, The ppaic centroidal
axes of bending. The neutral axis, Evaluation ofieeal stiffness.

10 Hours

S,
5

Py

L1, L2. L3

Module -3

Torsion: Torsion of circular cylinders , Torsion combineith axial

10 Hours

force and bending moments, Torsion of bars withiti@ty cross-

L1, L2, L3
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sections, Torsion of a thin rectangular crossisect Torsion of thin-
walled open sections.

Thin-walled beams:Basic equations for thin-walled beams, Bending of

thin-walled beams, Shearing of thin-walled beamise Bhear centre.

Torsion of thin-walled beams, Coupled bending-tmrsiproblems

Warping of thin-walled beams under torsion. Equenake of the shear

and twist centres, Non-uniform torsion, Structudalalization.

Module -4

Virtual work principles: Introduction, Equilibrium and wor
fundamentals, Principle of virtual work, Principlef virtual work
applied to mechanical systems, Principle of virtuatk applied to trus
structures. Principle of complementary virtual kjomternal virtual
work in beams and solids.

Energy methods: Conservative forces,
potential energy, Strain energy in springs, iS8tenergy in beams

Strain energy in solids, Applications to trusdesyelopment of a finite

element formulation for trusses, Principle of mmom complementary
Energy theorems, Reciprocity theorems, Saint-Veésgminciple.

10 Hours

U

Principle of minimum tatal

D

L1, L2, L3,
L4

Module -5

Yielding: Yielding under combined loading, Applications ofelg
criteria to structural, Application to bars, trussad beams. Buckling ¢
beams: Rigid bar with root torsion spring, bucklimigbeams, buckling
of sandwich beams. Shearing deformations in be&msar deformabl
beams: an energy approach.

Kirchhoff plate theory: Governing equations of Kirchhoff pla
theory, The bending problem, Anisotropic platesluon techniqueg
for rectangular plates, Circular, Energy formulatiof Kirchhoff plate
theory, Buckling of plates.

10 Hours

<=2

(5]

L1, L2, L3

Course outcomes:

After studying this course, students will be alole t
1. Apply the basic concepts of strength of materials.
2. Compute stress, strain under different loadings.
3. Distinguish the different failure theories .

Graduate Attributes (as per NBA):

* Engineering Knowledge.

* Problem Analysis.

» Design / development of solutions
* Interpretation of data.

Question paper pattern:

» The question paper will have ten questions.
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» Each full question consists of 16 marks.
* There will be Zull questions (with a maximum of four sub quessipfrom each module.
« Each full question will have sub questions coveafighe topics under a module.

The students will have to answer 5 full questicesecting one full question from each module.

Text Books:

1. S.S. Bhavaikatii, Strength of Materials Vikas Publications House, New Delhi, 2012, ISBN-
13: 978-8125927914.

2. Timoshenko and YoungElements of Strength of MateriglEast-West Press, 1976, ISBN 10
8176710199.

Reference Books:

1. Beer.F.P. and Johnston.RJiéchanics of Materials McGraw Hill Publishers, 2006, ISBN-13:
978-0073380285.

2. S.Ramamrutham, R Narayana8trength of Materials, Dhanapath Rai Publishing Company
New Delhi, 2012, ISBN 13: 9789384378264

3. Bao Shihua, Gong Yaogingtructural MechanicsWuhan University of Technology Press,
2005, ISBN: 7562924074 9787562924074

4. T.H.G Megson Introduction to Aircraft Structural AnalysisButterworth-Heinemann
Publications, 2007, ISBN 13: 9781856179324
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Mechanics of Fluid

[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - 1lI
Subject Code 15AE35 IA Marks 20
Number of Lecture 04 Exam Hours 03
Hours/Week
Total Number off 50 Exam Marks 80
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. Understand the basic fluid properties.
2. Understand the governing laws of fluid flow.
3. Acquire the knowledge of types of fluid flows.

Revised
Modules Teaching Bloom’s
Hours Taxonomy
(RBT) Level

Module -1

10 Hours L1, L2
Basic Considerations:
Introduction, Dimensions- Modules and physical dities, Continuum
view of gases and liquids, Pressure and Temperaakes, Physical
properties of fluids.
Fluid Statics:
Pressure distribution in a static fluid, Pressune #s measurement,
hydrostatic forces on plane and curved surfacegsydncy, illustration
by examples.
Module -2 10 Hours L1, L2
Fluids in motion:
Methods of describing fluid motion, types of fluitbw, continuity
equation in 3 dimensions, velocity potential fuontiand stream
function. Types of motion, Source sink, doubl@lotting of strean
lines and potential lines Numerical problems.
Fluid Kinematics:
Kinematics of fluid motion and the constitutive atjons, Integra
(global) form of conservation equations (mass, munoma, energy) and
applications, Differential form of conservation atjons (continuity,
Navier-Stokes equations, energy equation).
Module -3 10 Hours L1, L2

Fluid Dynamics:
Equations of motion: Euler's and Bernoulli's eqoatiof motion for

ideal and real fluids. Momentum equation, Fluidwfloneasurements.

D
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Numerical problems.

Dimensional analysis and similarity:

Dimensional homogeneity, methods of dimensionallysia model
analysis, types of similarity and similitude. Dins@amless numbers.
Model laws. Numerical problems.

Module -4 10 Hours L1, L2, L3

Flow past Immersed bodies:

Introduction to boundary layer, boundary layer khiess, karman’
integral momentum theory, drag on a flat plateldoninar and turbulen
flow, Drag on immersed bodies. Expression for daad lift. Kutta —|
joukowsky theorem; Fundamentals of aerofoil thedwyumerical
problems.

\"2J

—t

Module -5 10 Hours L1, L2, L3.
L4
Compressible flow and Boundary Layers theory
Steady, one-dimensional gas dynamics, Propagafigmessure waves
in a compressible medium, velocity of sound , Maximber, Mach
cone, Stagnation properties , Bernoulli's eqgn fasentropic flow,
normal shock waves . Numerical Problem; Laminar d@adbulent
boundary layers.

Course outcomes:

After studying this course, students will be alole t
1. Evaluate the effect of fluid properties.
2. Apply the governing laws of fluid flow.
3. Classify different types of fluid flows.

Graduate Attributes (as per NBA):

» Engineering Knowledge.

* Problem Analysis.

 Design / development of solutions.
* Interpretation of data.

Question paper pattern:

* The question paper will have ten questions.

» Each full question consists of 16 marks.

* There will be Zull questions (with a maximum of four sub quessipfrom each module.
» Each full question will have sub questions coveatighe topics under a module.

The students will have to answer 5 full questi@edecting one full question from each module.

Text Books:

1. Bansal, R.K, Fluid Mechanics and Hydraulics Machirfedaxmi Publications (P) Ltd., NeV
Delhi 2015,ISBN-13: 978-8131808153.

<
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2.

Rathakrishnan. E, Fluid Mechanic§ Prentice-Hall of India Pvt.Ltd, 2010,
ISBN 13: 97881203318309.

Reference Books:
1.

2.

Yunus A. Cengel & John M Cimbala, Fluid Mechaniasd aApplications, McGraw Hil
Education; & edition, 2013, ISBN-13: 978-0073380322.

Ramamritham. S HMydraulic Fluid Mechanics and Fluid MachidesDhanpatRai& Sons
Delhi, 1988, ISBN 13: 9788187433804.
Kumar. K.L., “Engineering Fluid Mechani¢gVIl Ed.) Eurasia Publishing House (P) Ltd., New
Delhi, 1995, ISBN 13: 9788121901000.

Streeter. V. L., and Wylie, E.B.,Ftuid Mechanics], McGraw Hill, 1983, ISBN 13
9780070665781
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Measurement and Metrology

[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - 1lI
Subject Code 15AE36 IA Marks 20
Number of Lecture 04 Exam Hours 03
Hours/Week
Total Number off 50 Exam Marks 80
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. Understand the standards of measurement, systémitsf fits, tolerances and gauging.

2. Understand the principles of measuring instruments

3. Acquire the knowledge on measurement and measuteysiems.

Modules

Teaching
Hours

Revised
Bloom’s

Taxonomy

(RBT) Level

Module -1

Standards of measurement: Definition and Objectives of metrolog
Standards of length - International prototype mel@perial standarg
yard, Wave length standard, subdivision of starglaflihe and eng
standard, comparison, transfer from line standardemnd standard
calibration of end bars (Numerical), Slip gaugesinging phenomeng
Indian Standards (M-81, M-112), Numerical probleams building of
slip gauges.

——

)

10 Hours

L1, L2, L3

Module -2

System of limits, Fits, Tolerances and gauging:Definition of
tolerance, Specification in assembly, Principlenéér changeability an
selective assembly limits of size, Indian standacdsicept of limits of
size and tolerances, compound tolerances, accuonlat tolerances
definition of fits, types of fits and their desigima (IS 919 -1963)
geometrical tolerance, positional - tolerancesgHhmsis system, shg
basis of system, classification of gauges, brigicept of design o
gauges (Taylor's principles), Wear allowance onggau Types o0
gauges -plain plug gauge, ring Gauge, shap gaugé, gauge and
gauge materials.

=

10 Hours

L1, L2

Module -3

Comparators and Angular measurement: Introduction to
Comparator, Characteristics, classification of campors, mechanic:

comparators - Sigma Comparators, dial indicatotjc@pComparators t

principles, Zeiss ultra optimeter, Electric anddilenic Comparators
principles, Pneumatic Comparators, back pressuregeg Solex

10 Hours

L1, L2, L3
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Comparators. Angular measurements, Bevel Protra8ioe Principle
and. use of Sine bars, Sine center, use of anglgegaClinometers,

Screw thread gear measurement: Terminology of screw thread
measurement of major diameter, minor diameter pithgle ang
effective diameter of screw threads by 2-wire analir® methods, Beg
size wire. Gear tooth vernier.

Module -4

Measurements and Measurement systemsDefinition, Significance
of measurement, generalized measurement systenmitides and
concept of accuracy, precision, calibration, thobsh sensitivity,
hystersis, repeatability, linearity, loading effesystem response-timg
delay. Errors in Measurements, Classification ofoEs. Transducers
Transfer efficiency, Primary and Secondary transdsic electrical
Mechanical, electronic transducers, advantageadt g/pe transducer

10 Hours

[}

L1, L2, L3

Module -5

Measurement of quantities: Principle, analytical balance, platfor
balance, proving ring, Torque measurement, Prorakdyr hydraulic
dynamometer. Pressure Measurements, Principle, aiselastic
members, Bridgeman gauge, Mcloed gauge, Pirani &aug

Temperature and strain measurement:. Resistance thermomete
thermocouple, law of thermocouple, materials used construction
pyrometer, Optical Pyrometer. Strain Measuremefisain gauge
preparation and mounting of strain gauges, gaugmriamethods o
strain measurement

10 Hours

m

rS,

L1, L2, L3

Course outcomes:

After studying this course, students will be alole t

1. Apply the standards of measurement, system ofdjrfits, tolerances and gauging.

2. ldentify and use appropriate measuring instruments

3. Acquire the knowledge on measurement and measuteaysiems

Graduate Attributes (as per NBA):

» Engineering Knowledge.

* Problem Analysis.

* Design / development of solutions (partly).
* Interpretation of data.

Question paper pattern:

* The question paper will have ten questions.
» Each full question consists of 16 marks.

* There will be Zull questions (with a maximum of four sub quessipfrom each module.

» Each full question will have sub questions coveatighe topics under a module.




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM
CHOICE BASED CREDIT SYSTEM (CBCS)
SCHEME OF TEACHING AND EXAMINATION 2015-2016

The students will have to answer 5 full questi@edecting one full question from each module.

Text Books:

1. Beckwith Marangoni and Lienhard, John H. Lienhard VMechanical Measurements” , 6th
Ed., 2006, ISBN-13:978-0201847659
2. R.K.Jain “Engineering Metrology”, Khanna Publishers, 1994, ISBN 13: 9788174091536

Reference Books:

1. I1.C.Gupta ‘Engineering Metrology Dhanpat Rai Publications, Delhi, 2013, ISBN
1234567144039.

2. Alsutko, Jerry. D.Faulk Ihdustrial Instrumentatioh Thompson Asia Pvt. Ltd.2002, ISBN-13:

978-0827361256

13:
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MEASUREMENTS AND METROLOGY LAB

[As per Choice Based Credit System (CBCS) scheme]

SEMESTER -l
Subject Code 15AEL37A IA Marks 20
Number of Lecture 03 Exam Hours 03
Hours/Week
Total Number off 42 Exam Marks 80
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. Learn the concepts of mechanical measurements atrology

2. Use the concept of accuracy, error and calibration
3. Use the basic metrological instruments

Revised
Modules Bloom'’s

Taxonomy
(RBT) Level

1. Calibration of Pressure Gauge L1, L2, L3,
L4

2. Calibration of Thermocouple L1, L2, L3,
L4

3. Calibration of LVDT L1, L2, L3,
L4

4. Calibration of Load cell L1, L2, L3,
L4

5. Determination of modulus of elasticity of a milésk specimen using strain gauged.1, L2, L3,
L4, L5

6. Comparison and measurements using vernier caligermacrometer L1, L2, L3,
L4

7. Measurement of vibration parameters using vibrasietup. L1, L2, L3,
L4

8. Measurements using Optical Projector / Toolmakesrbficope. L1, L2, L3

9. Measurement of angle using Sine Center / Sine bavél protractor L1, L2, L3

10. Measurement of alignment using Autocollimator /|Rioset L1, L2, L3

11.Measurement of Screw thread Parameters using TweewiThree-wire method. | L1, L2, L3

12.Measurements of Surface roughness, Using Tallyadhanical Comparator L1, L2 L3
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13.Measurement of gear tooth profile using gear toetimier /Gear tooth micrometer| L1, L2, L3

14. Calibration of Micrometer using slip gauges L1, L2, L3

Course outcomes:

After studying this course, students will be alole t
1. Identify and classify different measuring toolsated to experiments.
2. ldentify, define, and explain accuracy, precisiamg some additional terminology.
3. Conduct, Analyze, interpret, and present measuredsaa from measurements experiments.

Conduct of Practical Examination:
1. All laboratory experiments are to be included foagiical examination.
2. Students are allowed to pick one experiment froenlah
3. Strictly follow the instructions as printed on thever page of answer script for breakup
marks.
4, Change of experiment is allowed only once and 15&6kisl allotted to
the procedure part to be made zero.

Graduate Attributes (as per NBA):

* Engineering Knowledge.

* Problem Analysis.

* Design / development of solutions
* Interpretation of data.

of
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MATERIAL TESTING LAB
[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - 1lI
Subject Code 15AEL37B IA Marks 20
Number of Lecture 03 Exam Hours 03
Hours/Week
Total Number off 42 Exam Marks 80
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. Understand the relations among materials and pneperties.

2. Understand the formation, properties and signittearof the alloys th
experiments.

3. Understand the types, advantages and applicatforezious NDT methods.

rough differe

nt

Revised
Modules Bloom'’s

Taxonomy
(RBT) Level

. Hardness Testing — Vicker's, Brinell, Rockwel L1, L2, L3

. Tensile Test L1, L2, L3,
L4, L5

. Flexural Test L1, L2, L3,
L4, L5

. Torsional Test L1, L2, L3

. Impact Test L1, L2, L3

. Shear Test L1, L2, L3

. Fatigue Test L1, L2, L3,
L4, L5

. Preparation of specimen for metallograpic examamatof different engineerin
materials. Identification of microstructures ofipla@arbon steel, tool steel, gray G
SG iron, Brass, Bronze & metal matrix composites

jL1, L2, L3
1,

. Heat treatment: Annealing, normalizing, hardenind eempering of steel. Hardne
studies of heat-treated samples.

sk1, L2, L3

10.To study the wear characteristics of ferrous, remelus and composite materials

different parameters.

fdrl, L2, L3

11. Visual Testing Technique, Dye penetration testifg study the defects of Ca

and Welded specimens.

stl, L2, L3
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12.Magnetic Particle Inspection. L1, L2, L3
13. Ultrasonic Inspection. L1, L2, L3
14. Eddy Current Inspection L1, L2, L3

Course outcomes:

After studying this course, students will be alole t
1. Apply the relations among materials-and-tipeoperties.
2. Differentiate the formation, properties and sigrafice of the alloys through different experiments.
3. Differentiate the types, advantages and applicatafrvarious NDT methods.

Conduct of Practical Examination:
1. All laboratory experiments are to be included foagtical examination.
2. Students are allowed to pick one experiment froenldh
3. Strictly follow the instructions as printed on thever page of answer script for breakup
marks.
4. Change of experiment is allowed only once and 158&6ksl allotted to
the procedure part to be made zero.

Graduate Attributes (as per NBA):

Engineering Knowledge.

Problem Analysis.

Design / development of solutions (partly)
Interpretation of data.

of
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MACHINE SHOP LAB
[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - 1lI
Subject Code 14AEL38 IA Marks
Number of Lecture 03 Exam Hours
Hours/Week
Total Number off 42 Exam Marks
Lecture Hours
CREDITS - 04

Course objectives This course will enable students to

1. Practice general-purpose machine tools and manufiagtprocess.

2. Operate the special purpose machine tools

3. Prepare physical models using different manufagtupirocesses.

Revised
Modules Bloom’s

Taxonomy

(RBT) Level
1. Introduction to Machining operations & tools (ileath machine & shaper machine L1, L2

etc.)
2. Machining and machining time estimation for plaiming, taper turning & step | L1, L2, L3
turning.

3. Machining and machining time estimation for threatting L1, L2, L3
4. Machining and machining time estimation for knuglin L1, L2, L3
5. Machining and machining time estimation for knuglioperation L1, L2, L3
6. Machining and machining time estimation for drigioperation L1, L2, L3
7. Machining and machining time estimation for boroggration L1, L2, L3
8. Machining and machining time estimation for intdriaead cutting L1, L2, L3
9. Machining and machining time estimation for extétheead cutting L1, L2, L3
10.Machining and machining time estimation for ecaerttrrning L1, L2, L3
11.Machining of hexagon in shaping machine L1, L2, L3
12.Machining of square in shaping machine L1, L2, L3
13. Cutting of gear teeth using milling machine L1, L2, L3
14.Grinding operations using grinding machine. L1, L2, L3

Course outcomes:

After studying this course, students will be alole t
1. Demonstrate the operation of general purpose imad¢bols and manufacturing process.
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2. Identify the special purpose machine tools forcjmerequirements
3. Develop physical models using different manufaciyiprocesses.

Conduct of Practical Examination:

1. All laboratory experiments are to be included foactical examination.
2. Students are allowed to pick one experiment fitoenot.

3. Strictly follow the instructions as printed dretcover page of answer script for breakup of marks
4. Change of experiment is allowed only once arfib Marks allotted to the procedure part
to be made zero.

Graduate Attributes (as per NBA):

Engineering Knowledge.

Problem Analysis.

Design / development of solutions (partly)
Interpretation of data.
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