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Mahatma Gandhi University

EN010301A ENGINEERING MATHEMATICS II
(Common to all branches except CS & IT)

Teaching scheme Credits: 4

2 hours lecture and 2 hour tutorial per week

Objectives
e To apply standard methods and basic numerical techniques for solving
problems and to know the importance of learning theories in Mathematics.

MODULE 1 Vector differential calculus { 12 hours)

Scalar and vector fields — gradient-physical meaning- directional
derivative-divergence an curl - physical meaning-scalar potential conservative field-
identities - simple problems
MODULE 2 Vector integral calculus ( 12 hours)

Line integral - work done by a force along a path-surface and volume
integral-application of Greens theorem, Stokes theorem and Gauss divergence
theorem
MODULE 3  Finite differences ( 12 hours)

Finite difference operators 4,¥,F,4 and & - interpolation using
Newtons forward and backward formula — problems using Stirlings formula,
Lagrange’s formula and Newton’s divided difference formula
MODULE 4  Difference Calculus { 12 hours)

Mumerical differentiation using Newtons forward and backward
formula — Numerical integration — Newton's — cotes formula — Trapezoidal rule —
Simpsons 1/3" and 3/8" rule — Difference equations - solution of difference equation

MODULE 5 Z transforms { 12 hours)
Definition of Z transforms — transform of polynomial function and
trignometric functions - shifting pr:::gcny , convolution property - inverse

transformation — solution of 1¥ and 2™ order difference equations with constant
coifficients using Z transforms.

Reference

. Erwin Kreyszing — Advance Engg. Mathematics — Wiley Eastern Ltd.
B.S. Grewal — Higher Engg. Mathematics - Khanna Publishers
B.V. Ramana - Higher Engg. Mathematics — McGraw Hill
K Venkataraman- Numerical methods in science and Engg -National
publishing co
S.S Sastry - Introductory methods of Numerical Analysis -PHI
T.Veerarajan and T.Ramachandran- Numerical Methods- McGraw Hill
Babu Ram — Engg. Mathematics -Pearson.
H.C.Taneja Advanced Engg. Mathematics Vol I — LK International

oW
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Mahatma Gandhi University

EN010 302 Economics and Communication Skills
(Common to all branches)

Teaching scheme
2hours lecture and 2 hours tutorial per week Credits: 4(3+1)

Objectives
e To impart a sound knowledge of the fundamentals of Economics.

Economics
Module I (7 hours)
Reserve Bank of India-functions-credit control-quantitative and qualitative techniques
Commercial banks-functions- Role of Small Industries Development Bank of India
and National Bank for Agriculture and Rural Development
The stock market-functions-problems faced by the stock market in India-mutual funds

Module II (6 hours)

Multinational corporations in India-impact of MNC’s in the Indian economy
Globalisation-necessity-consequences

Privatisation-reasons-disinvestment of public sector undertakings

The information technology industry in India-future prospects

Module IIT (6 hours)

Direct and indirect taxes- impact and incidence- merits of direct and indirect taxes-
progressive and regressive taxes-canons of taxation-functions of tax system-

tax evasion-reasons for tax evasion in India-consequences-steps to control tax evasion
Deficit financing-role-problems associated with deficit financing

Module I'V (5 hours)

National income-concepts-GNP, NNP, NI, PI and DPI-methods of estimating national
income-difficulties in estimating national income

Inflation-demand pull and cost push-effects of inflation-government measures to
control inflation

Module ¥ (6 hours)

International trade-case for free trade-case for protectionism

Balance of payments-causes of disequilibrium in India’s BOP-General Agreement on
Tariffs and Trade-effect of TRIPS and TRIMS in the Indian economy-impact of WTO
decisions on Indian industry

Text Books

1. Ruddar Datt, Indian Economy, 5.Chand and Company Ltd.

2. K. K. Dewett, Modern Economic Theory, S.Chand and Company Ltd.
References

1. Paul Samuelson, Economics, Tata McGraw Hill

2. Terence Byres, The Indian Economy, Oxford University Press

3. S.K.Ray, The Indian economy, Prentice Hall of India

4. Campbell McConnel, Economics, Tata McGraw Hill

Syllabus - B.Tech. Acronautical Engineering,
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Mahatma Gandhi University

Communication Skills

Objectives
¢ To improve Language Proficiency of the Engineering students
* To enable them to express themselves fluently and appropriately in
social and professional contexts
¢ To equip them with the components of different forms of writing

MODULE - 1 (15 hours)

INTRODUCTION TO COMMUNICATION

Communication nature and process, Types of communication - Verbal and Non
verbal, Communication Flow-Upward, Downward and Horizontal, Importance of
communication skills in society, Listening skills, Reading comprehension,
Presentation Techniques, Group Discussion, Interview skills, Soft skills

MODULE —II (15 hours)

TECHNICAL COMMUNICATION

Technical writing skills- Vocabulary enhancement-synonyms, Word Formation-
suffix, affix, prefix, Business letters, Emails, Job Application, Curriculum Vitae,
Report writing- Types of reports

Note: No university examination for communication skills. There will be internal
evaluation for 1 credit.

REFERENCES

I. The functional aspects of communication skills, P.Prasad and Rajendra K.
Sharma, S.K. Kataria and sons, 2007

2. Communication skills for Engineers and Scientists, Sangeeta Sharma and
Binod Mishra, PHI Learning private limited, 2010

3. Professional Communication, Kumkum Bhardwaj, LK. International (P)
House limited, 2008

4. English for technical Communication, Aysha Viswamohan, Tata Mc Graw
Publishing company limited, 2008

Syllabus - B.Tech. Aeronautical Engineering.
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Mahatma Gandhi University

ANO010 303: Fluid Mechanics
{Common with ME0O10 303 and PE010 303)

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
» To impart the basic concepts of fluid mechanics by providing exposure to diverse
real world engineering examples.
« To develop understanding about basic laws and equations used for analysis of
static and dynamic fluids.

Module I (15 hours)

Introduction and basic concepts-properties of fluids-density, specific gravity, specific weight,
specific volume, capillarity, surface tension, compressibility, bulk modulus, viscosity-
Mewtonian and non Mewtonian fluids.

Fluid statics: pressure-variation of pressure-absolute and guage pressure- Pascal’s law,
manometers- hydrostatic force on plane and curved surfaces-buoyancy and floatation-
stability of submerged and floating bodies-metacentric height.

Module 1T (12 hours)

Euler's momentum equation-Bernoulli’s equation and its limitations-momentum and energy
correction factors-applications of Bernoulli's equation-venturimeter, orifice meter, pitot tube,
orifices and mouthpieces, notches and weirs-rotameter.

Module 111 (10 hours)

Flow through pipes-laminar and turbulent flow in pipes-critical Reynolds number- Darcy
Weisbach equation-hydraulic radius-power transmission through pipes-losses in pipes-pipes
in series pipes in parallel-hydraulic gradient line and total energy line-equivalent pipe--
moody’s diagram-water hammer.

Open channel flow-Chezy's equation-most economical cross section-hydraulic jump.

Module IV (12 hours)

Fluid kinematics-Eulerian and Lagrangian approaches-classification of fluid flow-graphical
deseription of flow pattern-stream lines, path lines, streak lines, stream tubes-velocity and
acceleration in fluid flow-continuity equation.

Ideal fluids-rotational and irrotational flow-circulation and vorticity-potential function and
stream function, basic flow fields-uniform flow. Source, sink, doublet, vortex, spiral flow,
flow past a cylinder with circulation-Magnus effect-Joukowski theorem.

Module ¥V (11 hours)

Boundary layer-boundary layer flow theory- boundary layer over flat plate- boundary layer
thickness-displacement, momentum and energy thickness-boundary layer separation-methods
of controlling-wake-drag force on a rectangular plate-pressure drag-friction drag-total drag-
streamlined body-bluff body, lift and drag force on an aerofoil-characteristics-work done.
Hagen-Poiseuille equation.

Text Books

1. Yunus A. Cengel and John M. Cimbala, Fluid Mechanics, Tata McGraw Hill, New Delhi
2. R.K.Rajput, Fluid Mechanics, 5 Chand and Company, New Delhi

Reference Books

1. Douglas, Fluid Mechanics, Pearson Education, New Delhi

Shames LH, Fluid Mechanics, Tata McGraw Hill, New Delhi

D. S Kumar , Fluid Mechanics, 5. K. Kataria & Sons, New Delhi

White F.M, Fluid Mechanics, Tata McGraw Hill, New Delhi

5. K. Som & G Biswas, Fluid Mechanics, Tata McGraw Hill, Mew Delhi

R. K. Bhansal, Fluid Mechanics& Hyvdraulic Machines, Laxmi Publications, New Delhi
B.S Massey, Fluid Mechanics, Tata McGraw Hill, New Delhi

Mody & Seth, Fluid Mechanics& Hydraulic Machines, Laxmi Publications, New Delhi
v, F.M. Streeter, Fluid Mechanics, Tata McGraw Hill, New Delhi

11, Jagdishlal , Fluid Mechanics & Hvdraulics, Metropolitan Book Co., New Delhi

Ll ol
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Mahatma Gandhi University

ANO010 304: Basic Thermodynamics

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
s Toimpart the basic concepts of Thermodynamics

Module I {---8-—hours)

Fundamentals concepts — scope and limitations of thermodynamics. Thermodynamic systems
— different types of systems — macroscopic and microscopic analysis — continuum — Properties
— state — processes. Thermodynamics equilibrium — Equation of state of an ideal gas — PVT
system — Real gas relations — Compressibility factor — Law of corresponding states.

Module II (---15-—hours)

Las of thermodynamics- Zeroth law of thermodynamics — Thermal equilibrium —
Concept of temperature — Temperature scales — Thermometry — Perfect gas temperature
scales. — Thermometry — Perfect gas temperature scales. Work and heat — First law of
thermodynamics — Concept of energy _ First law for closed and open systems — Specific
heats — internal energy and enthalpy — Steady flow energy equations  Jule Thompson effect.
Module ITI (-—15-—-hours)

Second law of thermodynamics- Various statements and their equivalence_ Reversible
process and reversible cycles- Carnot cycles- Corollaries of the second law — thermodynamics
temperature scales — Clausis inequality- Concept of entropy — Calculation of change in
entropy in various thermodynamic processes — Reversibility and irreversibility — Available
and unavailable energy — Third law of thermodynamics.

Module IV (--11--- hours)

Thermodynamic relations — Combined first and second law equations — Hemholtz and gibbs
functions — Maxwell relations- - Equations for specific heats, internal energy, enthalpy and
entropy — Clausius Clapeyron equations _ applications of thermo dynamic relations.

Module V (—-—11-- hours)

Properties of pure substances — PVT, PT and TS diagrams, Mollier diagrams- Mixture of
gases and vapours- mixture of ideal gases — Dalton’s law — Gibbs law- Thermodynamic
properties of mixtures

Text Books

Ltd. New Delhi 2008.
Reference Books

Company, London, 1962.
2. Spalding and Cole, Engineering Thermodynamics, The English Language Book
Society and Edward Amold Ltd.,1976.
3. M. A.chuthan, Engineering Thermodynamics,Prentice Hall of India Private Ltd,
New Delhi 2002.
4. JH Keenan, Thermodynamics, John Wiley and Sons , New York, 1963.

York, 1988.
1.P. Holman, Thermodynamics, McGraw Hill book company New York, 1988,

e

Roy T, Basic Engineering Thermodynamics, Tata Mc Graw Hill Publishing
Company Ltd. New Delhi 1989,

1 P K Nag, Engineering Thermodynamics, Tata Mc Graw Hill Publishing Company

1. 1L F. Lee and FW Sears, Engineering Thermodynamics, Addison-Wesleg Publishing

5. Edward F Obert, Concept of Thermodynamics, McGraw Hill book company New

Mark W. Zemansky, Heat and Thermodynamic, McGraw Hill, New Delhi, 2001.
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Mahatma Gandhi University

ANO010 305: Elements of Aeronautics

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
« To introduce the basic concepts of aerospace engineering and
the current developments in the related fields

Module I {10 hours)

Historical evaluation

Early airplanes, biplanes and monoplanes, Developments in aerodynamics,
materials, structures and propulsion over years.

Module IT (12 hours)

Adrcraft configurations

Components of an airplane and their functions. Different types of flight
vehicles, classifications. Conventional control, Powered control, Basic instruments for
flying, typical systems for control actuation.

Module 111 (12 hours)

Introduction to principles of flight

Physical properties and structure of the atmosphere, Temperature, pressure and
altitude relationships, Evolution of lift, drag and moment. Aerofoils, Mach number,
Maneuvers.

Module IV (12 hours)

Introduction to airplane structures and materials

General types of construction, Monocoque, semi-monocoque and  geodesic
construction, Typical wing and fuselage structure. Metallic and non-metallic materials, Use of
aluminum alloy, titanium, stainless steel and composite materials.

Module V { 12hours)

Power plants used in airplanes

Basic ideas about piston, turboprop and jet engines, Use of propeller and jets for thrust
production, Comparative merits, Principles of operation of rocket, types of rockets and typical
applications, Exploration into space.

Text Books
1. Anderson, ].D., "Introduction to Flight", McGraw-Hi I1, 1995.

Reference
Kermode, A.c., "Flight withouwt Formulae", McGraw Hill, 1997

Syllabus - B.Tech. Aeronautical Engineering.
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Mahatma Gandhi University

ANO10 306: Basic Strength of Materials

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
*  To study internal effects produced and deformations of bodies caused by externally
applied forces.

* To understand the stresses and strains in different materials and analyse strength
characteristic of structural members.

Module I (15 hours)

Introduction to analysis of deformable bodies:-

stresses due to normal, shear and bearing loads-Axial and shear strains —

Simple stresses and strains: Material behavior - uniaxial tension test - stress-strain diagrams.
Hooke's law for linearly elastic isotropic material.

Elastic constants - relation between them - Bars of varying cross section -Composite sections-
Equilibrium and compatibility conditions- Temperature stresses

Module II (10 hours)

Bending moment and shear force: Cantilever, simply supported and overhanging beams -
concentrated and U.D loading (analytical method) Relation between load shear force and
bending moment,

Module III (15 hours)

Stresses in beams: Pure bending - flexure formula for beams - assumptions and limitations
-section modulus - flexural rigidity - economic sections beams of uniform strength. Shearing
stress formula for beams - assumptions and limitations.

Deflection of beams: Moment-curvature relation - assumptions and limitations singularity
functions - Macaulays method - moment area method for simple cases.

Module IV (10 hours)

Torsion: Torsion theory of elastic circular bars — solid and hollow shaft assumptions
and limitations - polar modulus- torsional rigidity - economic cross-sections.
Pressure vessels: Thin and thick cylinders-Lame's equation-stresses in thick cylinders
due to internal pressure — compound pipes.

Module V (10 hours)

Combined stresses: Principal stresses and planes-Mohr's circle representation of stress in 2D
problems, Use of strain gage rosettes, Combined axial, flexural and torsional loads.

Theory of columns: Buckling theory -Euler’s formula for long columns - assumptions and
limitations - effect of end conditions - slenderness ratio - Rankine's formula for intermediate
columns -Eccentric loading of columns - kern of a section (rectangular and circular section).

Text Books
3. Timoshenko.S.P, Strength of Materials, Part 1,D.Van Nostrand company, Inc.Newyork.
4. Bansal R.K., Strength of Materials, Lakshmi Publications, New Delhi.
5. Mo, Robert L, Applied strength of materials, 5" Edn, Prentice Hall of India.
6. Popov E.P., Engineering Mechanics of solids, Prentice Hall of India, New Delhi,
Reference Books -
1. NMNash.W.A , Strength of Materials, Schaum’s Outlines,$th Edn, TMH
2. Gere, James M , Mechanics of Matenals, Cengage Learning.
3. Shames [H , Pitarresi, James. M, Introduction to Solid Mechanics, Prentice Hall of India.
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Mahatma Gandhi University

ANO010 307: Basic Strength of Materials Lab

Teaching scheme Credits: 2
3 hours practical per week

List of Experiments

1. Hardness test (Brinell, Vicker’s and Rebound)

2. Verification of Clerk. Maxwell's Law of reciprocal deflection and
Determination of Youngs modulus’E ‘for steel.

Shear Test on M.S. Rod.

Tension test using U. T. M. on M. S. Rod, torsteel and High Tensile steel.
Torsion test on mild steel rod

Impact test on metal specimen (a) l1zad (b) Charpy

Fatigue test {a) Reverse plate bending  (b) Rotating beam

Tests on springs (open and close coiled).

LI T T U

Block compression test.
10. Deflection test on beams

11. Strain Measurement using Rosette strain gauge

Internal Continuous Assessment {Maximum Marks-30}

50%-Laboratory practical and record
30%- Test/s
20%- Regularity in the class

End Semester Examination {Maxinum Marks-100)

70% - Procedure, conducting experiment, results, tabulation, and inference
30% - Viva voce

Syllabus - B.Tech, Aeronautical Engineering.
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Mahatma Gandhi University

ANO0O10 308: Fluid Mechanics Lab
{Common with MEO10 308, PEO10 308 and AUO10 308)

Teaching scheme Credits: 2
3 hours practical per week

Objectives
»  To provide exposure to the actual flow process and various instruments adopted for
SNow measurement

¥

Study and acquire a thorough knowledge of the various pipe fittings and plumbing
tools,

Study the use of different types of taps, valves.

Study the various measuring instruments like gauges, pitot tube, watermeters and
current meters.,

Determination of metacentric height and radius of gyration of floating bodies.
Determination of hydraulic coefficients of orifices and mouthpieces under constant
head method and time of emptying method.

Calibration of discharge measuring equipments in closed conduits like venturimeter,
orificemeter, watermeter etc.

Calibration of discharge measuring equipments in open channel ﬂuw like rectangular
and triangular notches,

Determination of Darcy’s constant and Chezy’s constant for pipe flow.
Determination of critical velocity in pipe flow.

Determination of miner losses in pipe flow,

Experimental verification of Bernoulli’s theorem.

Determination of Chezy’s constant and Manning’s number for open channel flow.
Calibration of Plug —Sluices.

' Yo A o

v

YWY VY Y

Internal Continuous Assessment (Maximum Marks-50)

50%-Laboratory practical and record
30%- Test/s
20%- Regularity in the class

End Semester Examination (Maximum Marks-100)

0% - Procedure, conducting experiment, results, tabulation, and inference
I0%% - Viva voce

Syllabus - B.Tech. Aeronautical Engineering,
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Mahatma Gandhi University

EN010401 Engineering Mathematics 111
(Common to all branches)

Teaching scheme Credits: 4

2 hours lecture and 2 hour tutorial per week
Objectives: Apply standard methods of mathematical &statistical analysis

MODULE 1 Fourier series ( 12 hours)
Dirichlet conditions — Fourier series with period 2 © and 21 — Half range sine and
cosine series — Harmonic Analysis — r.m.s Value

MODULE 2 Fourier Transform ( 12 hours)
Statement of Fourier integral theorem — Fourier transforms — derivative of transforms-
convolution theorem (no proof) — Parsevals identity

MODULE 3 Partial differential equations ( 12 hours)

Formation by eliminating arbitrary constants and arbitrary functions — solution of
Lagrange’s  equation — Charpits method —solution of Homogeneous partial
differential equations with constant coefficients

MODULE 4 Probability distribution ( 12 hours)
Concept of random variable , probability distribution — Bernoulli’s trial — Discrete
distribution — Binomial distribution — its mean and variance- fitting of Binominal
distribution — Poisson distribution as a limiting case of Binominal distribution — its
mean and variance — fitting of Poisson distribution —continuous distribution- Uniform
distribution — exponential distribution — its mean and variance — Normal distribution —
Standard normal curve- its properties

MODULE 5 Testing of hypothesis ( 12 hours)

Populations and Samples — Hypothesis — level of significance — type | and type I
error — Large samples tests — test of significance for single proportion, difference of
proportion, single mean, difference of mean —chi —square test for variance- F test for
equality of variances for small samples

References
1. Bali& lyengar — A text books of Engg. Mathematics — Laxmi Publications Ltd.

2. M.K. Venkataraman — Engg. Mathematics vol 11 3" year part A & B — National
Publishing Co.

3. L.N. Sneddon - Elements of partial differential equations — Mc Graw Hill
B.V. Ramana — Higher Engg. Mathematics — Mc Graw Hill

5. Richard A Johnson — Miller Fread’s probability & Statistics for Engineers-
Pearson/ PHI

6. T.Veerarajan — Engg. Mathematics — Mc Graw Hill

7. G. Haribaskaran — Probability, Queucing theory and reliability Engg. — Laxmi

Publications
8. V. Sundarapandian - probability .Statistics and Queueing theory — PHI
9. H.C.Taneja — Advanced Engg. Mathematics Vol Il - LK International

10. A.K.Mukhopadhyay-Mathematical Methods For Engineers and Physicists-
1.K..International

11. H.C.Taneja — Advanced Engg. Mathematics Vol Il — .K.International
12. A.K.Mukhopadhyay-Mathematical Methods For Engineers and
Physicists-1.K.International

Syllabus - B.Tech. Aeronautical Engineering.
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Mahatma Gandhi University

ANO010 402: Gas Dynamics

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives

*  To understand the basics and concepts of gas dynamics
Module I {12 hours)
Thermodynamics of gas flow.
Introductory concepts of compressible flow, Isentropic flow, Stagnation properties, Sonic
velocity, Isentropic flow of vapours and ideal gases through nozzles and diffusers, Super
saturation in nozzles, Irreversible adiabatic flow through nozzles.

Module I1 (12 hours)

Effect of normal shock on gas flow.

MNormal shocks, Stationary and moving applications, applications to supersonic wind tunnels,
Shock tubes. Supersonic pitot probes.

Module III (12 hours)

Effect of oblique shocks.

Oblique shock, Reflection, Prandtl Meyer expansion flow, Fanno flow, and Raleigh flow
under and over expanded nozzles, Shock expansion method for flow over airfoils.

Module IV (12 hours)
Airfoil theory.
Prandtl, Glauert and Goethert rules, Aukerets supersonic airfoil theory

Module V (12 hours)

Perturbation equations in Compressible flow.

Small perturbation equations for subsonic, Transonic, Supersonic and hypersonic flow,
Experimental characteristics of air foils in compressible flow.

Text Books

Reference Books
1. Anderson Jr. D, Fundamentals of Aerodynamics. Mc grow Hill
2. P. Balachandran , Gas Dynamics For Engineers. PHI Learning.

3. Robert D. Zucker and Oscar Biblarz, Fundamentals of Gas Dynamics, Second

Edition, John Wiley & Sons, Inc.
4. E. Rathakrishnan, Gas Dynamics, PHI Private Lid. 2003.

Syllabus - B.Tech. Aeronautical Engineering.
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Mahatma Gandhi University

ANO010 403: Propulsion I

Teaching scheme Credits: 4
3 hours lecture and | hour tutorial per week

Objectives
To understand the principles of operation and design of aircraft and spacecraft power plants.

Module I (12 hours)

Fundamentals of gas turbine engines

Illustration of working of gas turbine engine - The thrust equation - Factors affecting thrust -
Effect of pressure, velocity and temperature changes of air entering compressor - Methods of
thrust augmentation - Characteristics of turboprop, turbofan and turbojet -
Performance characteristics.

Module II (12 hours)

Subsonic and supersonic inlets for jet engines

Internal flow and Stall in subsonic inlets - Boundary layer separation -Major
features of external flow near a subsonic inlet - Relation between minimum area
ratio and eternal deceleration ratio -Diffuser performance -Supersonic inlets -Starting problem
on supersonic inlets - Shock swallowing by area variation - External declaration -Models of
inlet operation.

Module III (12 hours)

Combustion chambers

Classification of combustion chambers - Important factors —affecting combustion
chamber design Combustion process - Combustion chamber performance - Effect of
operating variables on performance Flame tube cooling - Flame stabilization - Use of flame
holders - Numerical problems.

Module IV (12 hours)

MNozzles

Theory of flow in isentropic nozzles - Convergent nozzles and nozzle choking - Nozzle throat

conditions, Nozzle efficiency - Losses in nozzles - Over expanded and under - expanded
nozzles - Ejector and variable area nozzles - Interaction of nozzle flow with adjacent surfaces
- Thrust reversal

Module V (12 hours)

Compressors

Principle of operation of centrifugal compressor - Work done and pressure rise -
Velocity diagrams - Diffuser vane design considerations - Concept of prewhirl -
Rotation stall - Elementary theory of axial flow compressor - Velocity triangles - degree of
reaction — Three dimensional flow- Air angle distributions for free vortex and
constant reaction designs - Compressor blade design - Centrifugal and Axial compressor
performance characteristics.

Text Books
Hill, P.G. & Peterson. C.R. "Mechanics & Thermodynamics of Propulsion” Addison -

Wesley Longman INC. 1999.
Reference Books

|. Cohen, H. Rogers. G.Fe and Saravanamuttoo, H.LH. "Gas Turbine Theory",
Longman, 1989,

2. Oates, G.e., "Aero thermodynamics of Aircrafi Engine Components”. AlAA
Education Series. New York. 1985.

3. "Rolls Royce Jet Engine” -Third Edition -1983.
Mathur. M.L. and Sharma. R.P. "Gas Turbine, Jet and Rocket Propulsion”. Standard
Publishers & Distributors. Delhi, 1999,

Syllabus - B.Tech. Aeronautical Engineering,
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Mahatma Gandhi University

ANO010 404: Aerodynamics I

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
To understand the behaviour of airflow over bodies with particular emphasis on
airfoil sections in the incompressible flow regime.

Module I (10 hours)
Fluid mechanics fundamentals
Continuity, momentum and energy equations.

Module IT (12 hours)

Two dimensional flows

Basic flows -Source, Sink, Free and Forced vortex, uniform parallel flow. Their
combinations, Pressure and velocity distributions on bodies with and without circulation in
ideal and real fluid flows. Kutta Joukowski's theorem.

Module II (12 hours)

Conformal transformation

Joukowski Transformation and its application te fluid flow problems. Kutta condition, Blasius
theorem.

Module IV (14 hours)

Airfoil and wing theory

Joukowski, Karman -Treffiz, Profiles -Thin aerofoil theory and its applications. Vortex line,
Horse shoe vortex, Biot and Savart law, Lifting line theory and its limitations.
viscous flow:Newton's law of viscosity, Boundary Layer, Mavier-Stokes equation,
displacement, Momentum thickness, Flow over a flat plate, Blasins solution.

Module V (12 hours)

Viscous flow

Newton's law of viscosily, Boundary Layer, Navier-Stokes equation, displacement,
Momentum thickness, Flow over a flat plate, Blasin solution.

Text Books
I. Anderson, J.D., "Fundamentals of Aerodynamics", McGraw-Hill Book Co., New York,
1985

Reference Books
I. Houghton, E.L.. and Carruthers, N.B.. "Aerodynamics for Engineering
students”, Edward  Amold Publishers Lid.. London. 1989,

2. Milne Thomson, L.H.. "Theoretical aerodynamics", Macmillan, 1985.
3. Clancey, L.)., "Aerodynamics”, Pitman, 1986

Syllabus - B.Tech. Aeronautical Engineering.
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Mahatma Gandhi University

ANO010 405: Aircraft Structures I

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial ner week

Objectives
To study different types of beams and columns subjected to various types of load and
supports with emphasis on aircraft structural components.

Module I (12 hours)

Statically determinate structures

Double integration and moment area methods, Conjugate beam method, Principle of
superposition, Beams of constant strength, Analysis of plane truss - Method of joints -
3 D Truss - Plane frames

Module I1 (10 hours)

Statically indeterminate structures

Composite beam - Clapeyron's Three Moment Equation - Moment Distribution
Method.

Module III (12 hours)

Energy methods

Strain Energy due to axial, shear, bending and Torsional loads - Castigliano's theorem
- Maxwell's Reciprocal theorem, Unit load method - application to beams, trusses,
frames, rings, etc.

Module I'V (12 hours)

Columns

Columns with various end conditions - Euler's Column curve - Rankine's formula - Column
with initial curvature - Eccentric loading - South well plot - Beam column.

Module V (14 hours)

Theories of failure

Maximum Stress theory - Maximum Strain Theory - Maximum Shear Stress
Theory- Distortion Theory Maximum Strain energy theory - Application to
aircraft Structural problems.

Text Books
Donaldson. B.K.. "Analysis of Aircraft Structures -An Introduction”, McGraw-Hill, 1993,

Reference

Timoshenko. S.. "Strength of Materials", Vol. 1 and 11, Princeton D. Von Nostrand Co,

1990,

Syllabus - B.Tech. Aeronautical Engineering.
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Mahatma Gandhi University

ANO010 406: Electrical Technology and Machines

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objective

s To study the performance of different dc and ac machines

» To familiarise various electrical measuring instruments

« To give an overview of electric drives and power electronic
control scheme

Module I (12hours)

Review of DC generators — DC generator on no load — open circuit characteristics — basics of
armature reaction and commutation - load characteristics of shunt, series and
compound generators — Review of de motors — characteristics of shunt, series and compound
motors — starter — 3 point and 4 point starters — losses in DC machines — power flow
diagram — efficiency — applications of DC motors.

Module IT (12 hours)

Review of transformers — Real transformer — winding resistance and leakage reactance —
equivalent circuit — phasor diagram — voltage regulation — losses and efficiency — open circuit
and short circuit test — Autotransformer — saving of copper — 3 phase transformer - A-A, Y-Y,
A - Y. Y - A connections — applications. Principle of indicating instruments — moving
coil, moving iron and dynamometer type instruments — extension of range of ammeter
and voltmeter using current transformer and voltage transformer — principle and working of
induction type energy meter

Module III (16hours)

Review of alternators — distribution and chording factor — EMF equation — armature reaction
— phasor diagram - voltage regulation — predetermination of voltage regulation by EMF
method.

Review of 3-phase induction motor — slip — rotor frequency - equivalent circuit — phasor
diagram - torque equation — torque-slip characteristics — losses and efficiency — power flow
diagram — no-load and blocked rotor tests — starting of 3-phase induction motors — direct-on-
line, auto transformer, star-delta and rotor resistance starting.

Module IV (10 hours)

Electrical Drives - Parts of electrical drives - Choice of electric drives - Status of DC and AC
drives - Dynamics of Electric drives - Fundamental torque equations - Speed
torque conventions and multiquadrant operation - Components of load torque -
Mature and classification of load torque - Steady-state stability — load equalisation.

Module V (10 hours)

Power semiconductor devices - Symbol and control characteristics of SCR — comparison of
SCR. TRIAC, MOSFET and IGBT — Basic concepts of Rectifier (AC-DC) . Inverter (DC-
AC } and Choppers (DC-DC) (no derivations) - Chopper control of separately excited dec
motor - Three phase Induction motor drives - Stator voltage control - Frequency control -
Voltage and frequency control
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Text Books

1. Vincent Del Toro, Electrical Engineering Fundamentals, Prentice-Hall of India
2. Hughes, Electrical technology, Tata Mc Graw Hill
3. Dubey G.K., Fundamentals a/Electrical Drives, Narosa

Reference Books

1. K. Sawhney, Electrical and Electronics measuring Instruments, Dhanpat Rai & Sons.
2. P.S. Bhimbra, Electrical Machinery, Khanna Publishers

3. K. Murukesh Kumar, DC machines and Transformers, Vikas Publishing house Pvt Lid
4. Rashid M.H, Power Electronics, Prentice Hall of India
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