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Code No. | Course Title [Credit | L |[T|P Marks
Theory CA | EA |Total
308AETOL Transforms And Partial Differential 3 31110l 25 75 100
Equations
308AET02 | Mechanics of Machines 3 3 (1]0]| 25 75 100
308AET03 | Aero Engineering Thermodynamics 3 3 |1]0]| 25 75 100
308AET04 | Fluid Mechanics and Machinery 2 3 (1]0]| 25 75 100
308AET05 | Solid Mechanics 2 3 |11]0]| 25 75 100
308AET06 | Elements of Aeronautics 2 3 |/0]0]| 25 75 100
Practical
308AEPOQO1 | Strength of Materials Lab 1 0 |0]|3]| 25 75 100
308AEP02 | Fluid Mechanics and Machinery Lab 1 0O |[0]3]| 25 75 100
308AEPO03 | Thermodynamics Lab 1 0 |0]3] 25 75 100
Total 18 18 |5 ]9 | 225 |675 900
SEMESTER IV
(Applicable to the students admitted from the Academic year 2008 i 2009 onwards)
Code No. | Course Title \ Credit \ L \ T| P Marks
Theory CA | EA | Total
408AETO1 Numerical Methods 3 3 |11|0 25 75 100
408AET02 Aerodynamics - | 2 3 /0|0 25 75 100
408AET03 Aircraft Systems and Instruments 2 3 /0|0 25 75 100
408AET04 Production Technology 2 3 /0|0 25 75 100
408AETO05 Aircraft Structures - | 3 3 |11|0 25 75 100
408AET06 Propulsion -1 2 3 /0|0 25 75 100
Pract ical
408AEPO1 Aircraft Structures Lab - | 1 0O |0]| 3 25 75 100
408AEP02 Aerodynamics Lab 1 0O |0]| 3 25 75 100
408AEPO03 Aircraft Component Drawin g 1 0 |0 4 25 75 100
408AEP04 Manufacturing Technology Lab 1 0 |0 3 25 75 100
Total 18 18 |2 |13 | 250 | 750 | 1000

T



SEMESTER 1lI

308AET01 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS 3104

(Common to 8 branches)

OBJECTIVES

The course objective is to develop the skills of the students in the areas of Transforms
and Partial Differtial Equations. This will be necessary for their effective studies in a
large number of engineering subjects like heat conduction, communication systems,
electro-optics and electromagnetic theory. The course will also serve as a prerequisite
for post graduate and specialized studies and research.

1. FOURIER SERIES 9+3

Dirichl et 6 s c¢ D Gahérdl Foariersseries T Odd and even functions 7 Half range
sine series T Half range cosine series 1T Complex form of Fourier Seriesi Par seval 6s
identify T Harmonic Analysis.

2. FOURIER TRANSFORMS 9+3

Fourier integral theorem (without proof) i Fourier transform pair 7 Sine and
Cosine transforms 1 Properties i Transforms of simple functions i Convolution theorem
iParseval 6s identity.

3. PARTIAL DIFFERENTIAL EQUATIONS 9+3

Formation of partial differential equations T Lagr angeds | iinSelaionsa quati on
standard types of first order partial differential equations - Linear partial differential
equations of second and higher order with constant coefficients.

4. APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3

Solutions of one dimensional wave equation i One dimensional equation of heat
conduction T Steady state solution of two-dimensional equation of heat conduction
(Insulated edges excluded) i Fourier series solutions in cartesian coordinates.

5. Z -TRANSFORMS AND DIFFERENCE EQUATIONS 9+3

Z-transforms - Elementary properties i Inverse Z-transform i Convolution theorem -
Formation of difference equations i Solution of difference equations using Z-transform.

Lectures : 45 Tutorials : 15 Total : 60



TEXT BOOKS

1. Grewal , B. S, 6HiIi gher Eng‘hi Bddgienr i KpnnaMat h e mat
publishers, Delhi, (2007)

REFERENCES

1. Bali.N.P and Manish Goya | O0A Textbook of Engineering Ma
Edition, Laxmi Publications(P) Ltd. (2007)

2. Ramana. B. V. OHi gher Engi ne-&nrawHilPubldi@ingh e mat i cs
Company limited, New Delhi (2007).

3. Gl yn James, 6Advanced Mo d e r nThirH reditiome er i ng I
Pearson Education (2007).

4, Erwin Kreyszig O6Advanced Engi néMleyindig Mat he me
(2007).



308AETO02 MECHANICS OF MACHINES 3104
(Common to Automobile and Aeronautical)

OBJECTIVE

To expose the students the different mechanisms, their method of working, Forces
involved and consequent vibration during working

1. MECHANISMS 9+3

Machine Structure 7 Kinematic link, pair and chain i Grueblers criteria i Constrained
motion i Degrees of freedom - Slider crank and crank rocker mechanisms i Inversions i
Applications 7 Kinematic analysis of simple mechanisms 1 Determination of velocity
and acceleration.

2. FRICTION 9+3

Friction in screw and nut i Pivot and collar T Thrust bearing T Plate and disc clutches i
Belt (flat and V) and rope drives. Ratio of tensions i Effect of centrifugal and initial
tension i Condition for maximum power transmission i Open and crossed belt drive.

3. GEARING AND CAMS 9+3

Gear profile and geometry T Nomenclature of spur and helical gears 1 Gear trains:
Simple, compound gear trains and epicylic gear trains - Determination of speed and
torque - Cams 1 Types of cams i Design of profiles i Knife edged, flat faced and roller
ended followers with and without offsets for various types of follower motions

4. BALANCING 9+3

Static and dynamic balancing T Single and several masses in different planes i
Balancing of reciprocating masses- primary balancing and concepts of secondary
balancing i Single and multi cylinder engines (Inline) i Balancing of radial V engine i
direct and reverse crank method

5. VIBRATION 9+3

Free, forced and damped vibrations of single degree of freedom systems i Force
transmitted to supports i Vibration isolation 7 Vibration absorption i Torsional vibration
of shaft 7 Single and multi rotor systems i Geared shafts i Critical speed of shaft.

TOTAL : 60

TEXT BOOKS

1. Rattan. S. S, ATheory of TMik Phbiishirgs @, New at a Mc G
Delhi,2004.

2. Ball aney. P. L, ATheory of Machi neso, Khanna Pu

REFERENCES

1. Rao, J.S and Dukkipati, RV,iMechani sm and Machine Theoryo,
Wiley Eastern Ltd., 1992.

2. Mal hotr a, D. R and Gupt a, H. C. , iThe Theory
Tech. India Publications, 1989.

3. Gosh, A. and Mallick, A. K., AnTheory of Ma c h
East West Press, 1989.

4. Shigl ey, J. E. and Uicker, J. J., ATheory of \
Hill, 1980.

5. Burton Paul , AKinematics and Dynamic of Pl an



308AETO03 AERO ENGINEERING THERMODYNAMICS 3104

OBJECTIVE

To give a brief background of application of various laws of thermodynamics and its
application in heat transfer, refrigeration and air-conditioning, jet propulsion system.

1. BASIC THERMODYNAMICS 15+3
Systems, Zeroth Law, First Law - Heat and work transfer in flow, Second law, Clausius
statement - concept of entropy entropy change in non-flow processes.

2. AIR CYCLES 5+3

Otto, Diesel, Dual combustion and Brayton combustion cycles i Air standard efficiency -
Mean effective pressure i Actual and theoretical PV diagrams of two stroke and four
stroke IC Engines.

3. THERMODYNAMICS OF ONE DIMENSIONAL FLUID FLOW 12+3

Application of continuity, momentum and energy equations- Rankine cycle - Isentropic
flow of ideal gases through nozzles - Simple jet propulsion system - Thrust rocket motor
T Specific impulse.

4. REFRIGERATION AND AIR CONDITIONING 6+3
Principles of refrigeration, Air conditioning - Heat pumps - Vapour compression - Vapour
absorption types - Coefficient of performance, Properties of refrigerants.

5. AIR COMPRESSORS 7+3

Classification and working principle of compressors (Descriptive Treatment). Isothermal
and Isentropic efficiency of air compressors.

TOTAL : 60
TEXT BOOKS
1. Rat hakri shnan, E, AfFundamental s of TEnNngineer:
Hall, India, 2000
2. Nag. P. K., AEngi neeri ng T hHils @Goo dty.,rSevemthc s 0 , Tat

Edn., 1993
3. Yunus A. Cengal . siBmerEmagdyywreaemiiang Apflilloachod,
Co. Ltd., 3" Edition, 2002.

REFERENCES

1. May hew, A. and Roger s, B. , AEngineering Ther
Co. Ltd., London, E.L.B.S. Edition, 1990.

2. Van Wyl en, G. J. and Sonntsa gf, ClasRicakE . , i F
Ther modynamics (S.I|.Version)o, Second Editi

3. Bacon, D. H. , AEngi neering Thermodynamicso,

4, Saad, M. A. , iTher modynami all offlmdia PVE itd.i neer s o,
1989.

5. Reynol dsodyYifamrmmso, | nt. SHillBdok€d,LtE,dn. , McGr a\

1990



308AET04 FLUID MECHANICS AND MACHINERY 3104
(Common to Aeronautical, Mechanical, Automobile & Production)

OBJECTIVES:

The student is introduced to the mechanics of fluids through a thorough understanding of
the properties of the fluids. The dynamics of fluids is introduced through the control
volume approach which gives an integrated under standing of the transport of mass,
momentum and energy.

The applications of the conservation laws to flow though pipes and hydraulics machines
are studied

I. INTRODUCTION 12
Units & Dimensions. Properties of fluids i Specific gravity, specific weight, viscosity,
compressibility, vapour pressure and gas laws 1 capillarity and surface tension. Flow
characteristics: concepts of system and control volume. Application of control volume to
continuity equiation, energy equation, momentum equation and moment of momentum
equation.

II. FLOW THROUG CIRCULAR CONDUITS 12
Laminar flow though circular conduits and circular annuli. Boundary layer concepts.
Boundary layer thickness. Hydraulic and energy gradient. Darcy i Weisbach equaition.
Friction factor and Moody diagram. Commercial pipes. Minor losses. Flow though pipes
in series and in parallel.

[Il. DIMENSIONAL ANALYSIS 9
Di mensi on and uni t s: Bucki nghamos ] t heor em.
parameters. Models and similitude. Applications of dimensionless parameters.

IV. ROTO DYNAMIC MACHINES 16
Homologus units. Specific speed. Elementary cascade theory. Theory of turbo
machi nes. Eul erds equation. Hydraulic efficienc

exit of the rotor. Velocity triangle for single stage radial flow and axial flow machines.
Centrifugal pumps, turbines, performance curves for pumps and turbines.

V. POSITIVE DISPLACEMENT MACHINES 11

Recriprocating pumps, Indicator diagrams, Work saved by air vessels. Rotory pumps.
Classification. Working and performance curves.

TOTAIG0
TEXT BOOKS:

1. Streeter. V. L., and Wylie, E.B., Fluid Mechanics, McGraw Hill, 1983.
2. Rathakrishnan. E, Fluid Mechanics, Prentice Hall of India (Il Ed.), 2007.

REFERENCES:

1. Ramamritham. S, Fluid Mechanics, Hydraulics and Fluid Machines, Dhanpat
Rai & Sons, Delhi, 1988.

2. Kumar. K.L., Engineering Fluid Mechanics (VII Ed.) Eurasia Publishing House
(P) Ltd., New Delhi, 1995.

3. Bansal, R.K., Fluid Mechanics and Hydraulics Machines, Laxmi
Publications (P) Ltd., New Delhi.



308AET05 SOLID MECHANICS 3104

OBJECTIVE

To give brief descriptions on the behaviour of materials due to axial, bending and
torsional and combined loads.

1. BASICS AND AXIAL LOADING 10+3

Stress and Strain T Ho o k e 6 § Elasticnconstants and their relationshipi  Statically
determinate cases - statically indeterminate cases i composite bar. Thermal Stresses i
stresses due to freely falling weight.

2. STRESSES IN BEAMS 10+3

Shear force and bending moment diagrams for simply supported and cantilever beams-
Bending stresses in straight beams-Shear stresses in bending of beams with
rectangular, | & T etc cross sections-beams of uniform strength

3. DEFLECTION OF BEAMS 10+3
Double integration method i Mc Ca ul e y 6 s Areaemomemtdmethod T Conjugate
beam method-Principle of super position-Cast i gl i anoés theorem and its
4. TORSION 5+3

Torsion of circular shafts - shear stresses and twist in solid and hollow circular shafts i
closely coiled helical springs.

5. Bl AXIAL STRESSES 10+3

Stresses in thin circular cylinder and spherical shell under internal pressure i volumetric
Strain. Combined loading i Principal Stresses and maximum Shear Stresses - Analytical
and Graphical methods.

TOTAL : 60

TEXT BOOKS

1. NashWiliami AStrength of Mat erial so, T MH, 1998

2. Timoshenko.S. and Young DH.T AEl ement s of strength materia
I'1o., T. V a-imc PNreetan-N.d. A990. C o

REFERERS

1. DymC.L.and ShamesIH.iASol id Mechanicso, 1990.



308AET06 ELEMENTS OF AERONAUTICS 3003

OBJECTIVE

To introduce the basic concepts of aerospace engineering and the current developments
in the field.

1. AIRCRAFT CONFIGURATIONS 6

Brief History-Components of an airplane and their functions. Different types of flight
vehicles, classifications. Basic instruments for flying,

2. INTRODUCTION TO PRINCIPLES OF FLIGHT 8

Physical properties and structure of the atmosphere, Temperature, pressure and altitude
relationships, Evolution of lift, drag and moment. Different types of drag.

3. INTRODUCTION TO AERODYNAMICS 9
Aerodynanic forces on aircraft 1 classification of NACA aerofoils, aspect ratio, wing
loading, Mach number,centre of pressure and aerodynamic centre-aerofoil
characteristics-lift, drag curves.

4. INTRODUCTION TO AIRPLANE STRUCTURES AND MATERIALS 12
General types of construction, Monocoque, semi-monocoque. Typical wing and fuselage
structure. Metallic and non-metallic materials, Use of aluminium alloy, titanium, stainless
steel and composite materials.

5. POWER PLANTS USED IN AIRPLANES 10

Basic ideas about piston, turboprop and jet engines, Use of propeller and jets for thrust
production., Principles of operation of rocket, types of rockets

TOTAL : 45
TEXT BOOKS
1. Anderson, J.D., fAlntreHluwueds.i on to Flighto, Mc
REFERENCE

1. Ker mode, A. C. , AFl i ght -Hill 1990 ut For mul aeo, Mc |



308AEPO1 STRENGTH OF MATERIALS LABORATORY 0032

OBJECTIVE

To develop the knowledge in testing the materials for hardness, fatigue, impact, tension
and torsion.

LIST OF EXPERIMENTS

Brinell Hardness test

Rockwell Hardness test

Tension test

Torsion test

Izod Impact test

Charpy Impact test

Reverse plate bending Fatigue test
Rotating Beam Fatigue test
Testing of springs

Block Compression Test

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS

(for a batch of 30 students)

SI.No Details of Equipments Qt?’ For Experiments
Required

1. Hardness Testing Machine 1 1,2

2. Universal Testing Machine 1 1,2,3,9 10

3. Impact Testing Machine 1 56

4, Fatigue tester- Rotating Beam 1 8

5. Fatigue tester i Reverse plate bending 1 7




308AEP02  FLUID MECHANICS AND MACHINERY LABORATORY 0032
(Common to Aeronautical, Automobile, Mech & Prod)
OBJECTIVE
To study the flow measurement and the performance of fluid machinery
LIST OF EXPERIMENTS
1. Calibration of venturimeter
2. Pressure measurement with pitot static tube
3. Determination of pipe flow losses.
4. Verification of Bernoullids theorem
5. Flow visualization by Heleshaw apparatus
6. Performance test on centrifugal pumps
7. Performance test on reciprocating pumps
8. Performance test on piston wheel turbine
9. Performance test on Francis turbine
10. Determination of Viscosity of a Fluid
TOTAL : 45 PERIODS
LIST OF EQUIPMENTS
(for a batch of 30 students)
Sl.No Details of Equipments Qty Req. Experiment No.

1. Venturimeter setup 1 1,3

2. Pipe friction set up 1 3

3. Pitot tube set up 1 2,4

4. Jet pump 1 6

5. Submersible pump 1 6

6. Centrifugal pump 1 6

7. Reciprocating pump 1 7

8. Pelton wheel turbine and Francis turbine 1 8,9

9. Viscosity Meter 1 10

10. | Hele-shaw apparatus 1 5




308AEPO03 THERMODYNAMICS LABORATORY

OBJECTIVE

To enhance the basic knowledge in applied thermodynamics

LIST OF EXPERIMENTS

Performance test on a 4-stroke engine

Valve timing of a 4 i stroke engine and port timing of a 2 stroke engine
Determination of effectiveness of a parallel flow heat exchanger
Determination of effectiveness of a counter flow heat exchanger
Determination of heating value of a fuel

COP test on a vapour compression refrigeration test rig

COP test on a vapour compression air-conditioning test rig
Determination of specific heat of solid

Determination of Thermal Conductivity of solid.

Determination of Thermal Resistance of a Composite wall.

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS

(for a batch of 30 students)

0032

: , Qty
SI.No Details of Equipments Req.

Experiment
No.

=

4 stroke twin cylinder diesel engine 1

1

N

Cut section model of 4 stroke diesel engine and 1
cut section model of 2 stroke petrol engine

2

Parallel and counter flow heat exchanger test rig

3,4

Bomb Calorimeter

Vapour compression refrigeration test rig

5
6

Vapour compression air-conditioning test rig

7

Conductive Heat Transfer set up

9

X N U~ W
N I

Composite wall

10




SEMESTER IV
408AETO01 NUMERICAL METHODS 3104

(Common to Civil, Aero & EEE)

AIM

With the present development of the computer technology, it is necessary to develop
efficient algorithms for solving problems in science, engineering and technology. This
course gives a complete procedure for solving different kinds of problems occur in
engineering numerically.

OBJECTIVES

At the end of the course, the students would be acquainted with the basic concepts in
numerical methods and their uses are summarized as follows:

The roots of nonlinear (algebraic or transcendental) equations, solutions of large system
of linear equations and eigen value problem of a matrix can be obtained numerically
where analytical methods fail to give solution.

When huge amounts of experimental data are involved, the methods discussed on
interpolation will be useful in constructing approximate polynomial to represent the data
and to find the intermediate values.

The numerical differentiation and integration find application when the function in the
analytical form is too complicated or the huge amounts of data are given such as series
of measurements, observations or some other empirical information.

Since many physical laws are couched in terms of rate of change of one/two or more
independent variables, most of the engineering problems are characterized in the form of
either nonlinear ordinary differential equations or partial differential equations. The
methods introduced in the solution of ordinary differential equations and partial
differential equations will be useful in attempting any engineering problem.

1. SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9

Solution of equation T Fixed point iteration: x=g(x) method -Ne wt on 6 s i @autidno d
of linear system by Gaussian elimination and Gauss-Jordon methodi Iterative method -
Gauss-Seidel method - Inverse of a matrix by Gauss Jordon method 7 Eigen value of a
matrix by power method and by Jacobi method for symmetric matrix.

2. INTERPOLATION AND APPROXIMATION 9
Lagrangian Polynomials 7 Divided differences i Interpolating with a cubic spline i
Newt onds forward and backward difference formul e
3. NUMERICAL DIFFERENTIATION AND INTEGRATION 9

Differentiation using interpolation formulae 7 Numerical integration by trapezoidal and
Simpsondés 1/ 3 i&®Rmwmdnb8f § 06 s U fivetahdoTdree point Gaussian
quadrature formulaei Doubl e i ntegrals using trapezoidal anct



4. INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 9

Single step methods: Taylor series method 7 Euler method for first order equation 1
Fourth order Runge i Kutta method for solving first and second order equations i
Mul tistep methods: Milneds and Adamdés predictor

5. BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL
DIFFERENTIAL EQUATIONS 9

Finite difference solution of second order ordinary differential equation i Finite difference
solution of one dimensional heat equation by explicit and implicit methods i One
dimensional wave equation and two dimensional Laplace and Poisson equations.

L=45 T=15 Total =60

TEXT BOOKS

1. Veerarjan, T and Ramachandr an, T. O6Numeri cal
Second Editiion, Tata McGraw-Hill Publishing.Co.Ltd. (2007).

2. Sankar a Rao K, éNUmetisatsMahlﬂ“beﬁﬂ'iogioeetSsé
Printice Hall of India Private Ltd, New Delhi, (2007).

REFERENCE BOOKS

1. Chapr a, S. C and Canal e, R. P . f Sditione r i c a | M €
Tata McGraw-Hill, New Delhi, 2007.

2. Gerald, C. F. and Wheatley, P. O. , AApplied N u h &ditionc a | Anal
Pearson Education Asia, New Delhi, 2006.

3. Grewal , B. S. and Grewal ,J.S., iic- Numeri cal me
6" Edition, Khanna Publishers, New Delhi, 2004



408AET02 AERODYNAMICS 7 | 3003

OBJECTIVE

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

1. REVIEW OF BASIC FLUID MECHANICS 4

Continuity, momentum and energy equations.

2. TWO DIMENSIONAL FLOWS 12

Basic flows 1 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.

3. GENERATION OF LIFT 8
Kutta Joukowski o6s theor em. Kutta condition. Bl ¢
4. AIRFOIL AND WING THEORY 12

Joukowski, Karman - Trefftz, Profiles - Thin aerofoil theory and its applications. Vortex
line, Horse shoe vortex, Biot and Savart law, Lifting line theory and its limitations.

5. VISCOUS FLOW 9

Ne wt olawd af viscosity, Boundary Layer, Navier-Stokes equation, displacement,
Momentum thickness, Flow over a flat plate, Blasins solution.

TOTAL : 45

TEXT BOOKS

1. Ander son, J. D., iFundament a-HilkBoakfCo.,MNew ody nami c
York, 1998.

REFERENCES

1. Hought on, E. L., and Carruther s, N. B. , iAer od
Edward Arnold Publishers Ltd., London, 1989.

2. Mil ne Thomson, L. H. , ATheoretical aerodynami

3. Clancey, L. J. , AfAerodynamicso, Pit man, 1986



408AET03  AIRCRAFT SYSTEMS AND INSTRUMENTATION 3003

OBJECTIVE
To describe the principle and working of aircraft systems and instruments

1. AIRPLANE CONTROL SYSTEMS 10

Conventional Systems - fully powered flight controls - Power actuated systems i Modern
control systems - Digital fly by wire systems - Auto pilot system active control
Technology,

2. AIRCRAFT SYSTEMS 12

Hydraulic systems - Study of typical workable system - components - Pneumatic
systems - Advantages - Working principles - Typical Air pressure system i Brake system
- Typical Pneumatic power system - Components, Landing Gear systems - Classification

3. ENGINE SYSTEMS 8

Fuel systems for Piston and jet engines, - Components of multi engines. lubricating
systems for piston and jet engines - Starting and Ignition systems - Typical examples for
piston and jet engines.

4. AUXILIARY SYSTEM 8
Basic Air cycle systems - Vapour Cycle systems, Evaporative vapour cycle systems -
Evaporative air cycle systems - Fire protection systems, Deicing and anti icing systems.
5. AIRCRAFT INSTRUMENTS 7

Flight Instruments and Navigation Instruments i Gyroscope - Accelerometers, Air speed
Indicators T TAS, EAS- Mach Meters - Altimeters - Principles and operation - Study of
various types of engine instruments - Tachometers - Temperature gauges - Pressure
gauges - Operation and Principles.

TOTAL : 45
TEXT BOOKS
1. Mc Ki nl ey, J. L., andvaBerntenaRcB. & fMRAlibhrad maf, t
1993.
2. nGener al Hand Books of Airframe and Power pl
Transportation, Federal Aviation Administation, The English Book Store, New
Delhi1995.
REFERENCES
1. Mekinl ey, J. L. and®oBvent Pl R.nD-Hilb1993Mic rtGa raavf t
2. Pal l et |, E. H. J., AAi rcraft l nstruments & Pri
3. Treager, S., fAGas Tur bHIN®WI7Technol ogyo, Mc Gr a



408AET04 PRODUCTION TECHNOLOGY 3003
(Common to Aeronautical & Automobile)

OBJECTIVE

The components such a piston, connecting rod, crankshaft, engine block, front axle,
frame, body etc., are manufactured by various types of production processes involving
casting, welding, machining, metal forming, powder metallurgy, etc. hence Engineering
students must study this course production technology.

1. CASTING 9
Casting types, procedure to make sand mould, types of core making, moulding tolls,
machine moulding, special moulding processes-co,  moulding; shell moulding,
investment moulding, permanent mould casting, pressure die casting, centrifugal
casting, continuous casting, casting defects.

2. WELDING 9
Classification of welding processes. Principles of Oxyacetylene gas welding. A.C. metal
arc welding, resistance welding, submerged arc welding, tungsten inert gas welding,
metal inert gas welding, plasma arc welding, thermic welding, electron beam welding,
laser beam welding, defects in welding, soldering and brazing.

3. MACHIINING 9
General principles (with schematic diagrams only) of working and commonly performed
operations in the following machines: Lathe, Shaper, Planer, Horizontal milling machine,
Universal drilling machine, Cylindrical grinding machine, Capstan and Turret lathe.
Basics of CNC machines.

General principles and applications of the following processes: Abrasive jet
machining, Ultrasonic machining, Electric discharge machining, Electro chemical
machining, Plasma are machining, Electron beam machining and Laser beam
machining.

4, FORMING AND SHAPING OF PLASTICS 9
Types of plastics-characteristics of the forming and shaping processes-Moulding of
Thermoplastics-working principles and typical applications of Injection moulding-Plunger
and screw machines-Blow moulding-Rotational moulding-Film moulding-Extrusion-
typical industrial applications-Thermoforming-processing of thermosets-working
principles and typical applications-compression moulding-Transfer moulding-Bonding of
thermoplastics-Fusion and solvent methods-Induction and Ultrasonic methods.

5. METAL FORMING AND POWDER METALLURGY 9
Principles and applications of the following processes: Forging, Rolling, Extrusion, Wire
drawing and Spinning, Powder metallurgy-Principal steps involved advantages.
Disadvantages and limitations of powder metallurgy.

TOTAL:45



TEXT BOOK:

1. Harija choudry, Elements of workshop Technology, vol. I and Il Media
promoters and publishers pvt., Ltd., Mumbai, 2001.

REFERENCES:

1. R.K.Jain and S. C. Gupta, production Technology, Khanna Publishers. 16"

Edition, 2001.

H. M. T. production technology-Hand book, Tata Mc Graw-Hill, 2000.

Roy. A. Linberg, process and materials of manufacturing technology, PHI,

2000.

4. M. Adithan and A. B. Cupta, manufacturing technology, New Age, 1996.

5. Serope Kalpajian, Steven R. Schimid, Manuyfacturing Engineering and
Technology, Pearson Education, Inc.2002 (second Indian Reprint)

wnN



408AETO05 AIRCRAFT STRUCTURES T | 3104

OBJECTIVE

To study different types of beams and columns subjected to various types of loading and
support conditions with particular emphasis on aircraft structural components.

1. STATICALLY DETERMINATE STRUCTURES 10+3
Analysis of plane Truss-Method of joints-3 D Truss-Plane frames-Composite beam.
2. STATICALLY INDETERMINATE STRUCTURES 10+3

Propped Cantilever- Fixed-Fixed beams-Clapeyron's Three Moment Equation - Moment
Distribution Method.
3. ENERGY METHODS 10+4

Strain Energy due to axial, bending and Torsional loads i Casti gl i an®ds theor
Maxwell's Reciprocal theorem, Unit load method - application to beams, trusses, frames,
rings, etc.

4. COLUMNS 10+4

Columns with various end conditions i Eul er 86s ColiRmmkcuonede- formul a
Column with initial curvature - Eccentric loading i South well plot i Beam column.

5. FAILURE THEORY 5+1

Maximum Stress theory i Maximum Strain Theory i Maximum Shear Stress Theory i
Distortion Theory T Maximum Strain energy theory 1 Application to aircraft Structural
problems.

TOTAL : 60
TEXT BOOK
1. Donal dson, B. K., A AnaliyAsni sl notfr oAdiurcctliipfnto , S t McuCer
1993.

2. Buhn. E. F. 0Anal ysi s and design of flight v eh
company, USA,1973.

REFERENCE

1. Ti moshenko, S. ., iStrength of Mat eri al so, Vol
Co, 1990.



408AETO06 PROPULSIONT | 3003

OBJECTIVE

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

1. FUNDAMENTALS OF GAS TURBINE ENGINES 12

lllustration of working of gas turbine engine i The thrust equation i Factors affecting
thrust 1 Effect of pressure, velocity and temperature changes of air entering compressor
T Methods of thrust augmentation i Characteristics of turboprop, turbofan and turbojet i
Performance characteristics.

2. SUBSONIC AND SUPERSONIC INLETS FOR JET ENGINES 8

Internal flow and Stall in subsonic inlets i Boundary layer separation i Major features of
external flow near a subsonic inlet i Relation between minimum area ratio and eternal
deceleration ratio i Diffuser performance I Supersonic inlets 1 Starting problem on
supersonic inlets i Shock swallowing by area variation i External declaration i Models
of inlet operation.

3. COMBUSTION CHAMBERS 6

Classification of combustion chambers T Important factors affecting combustion
chamber design i Combustion process i Combustion chamber performance i Effect of
operating variables on performance i Flame tube cooling i Flame stabilization 1 Use of
flame holders i Numerical problems.

4. NOZZLES 6
Theory of flow in isentropic nozzles i nozzles and choking i Nozzle throat conditions i
Nozzle efficiency T Losses in nozzles i Over expanded and under i expanded nozzles i
Ejector and variable area nozzles i Interaction of nozzle flow with adjacent surfaces i
Thrust reversal.

5. COMPRESSORS 13

Principle of operation of centrifugal compressor i Work done and pressure rise i
Velocity diagrams i Diffuser vane design considerations i Concept of prewhirl, rotation
stall and surge i Elementary theory of axial flow compressor i Velocity triangles i1
degree of reaction i Three dimensional T Air angle distributions for free vortex and
constant reaction designs i Compressor blade design 1 Centrifugal and Axial
compressor performance characteristics.

TOTAL : 8

TEXT BOOKS

1. Hil | , P. G. & Peter son, C. R. iMechani cs
Addison i Wesley Longman INC, 1999.

REFERENCES

1. Cohen, H. Roger s, G. F. C. and Saravanamutt oo,
Longman, 1989.

2. Oat es, G. C. , nAeni as t bér moidrycr af t Engine
Education Series, New York, 1985.

3. ARol |l s Royc & ThireHditioe h 1983n e 0

4, Mat hur , M. L. and Shar ma, R. P. , inGas Tur bi

Standard Publishers & Distributors, Delhi, 1999.



408AEPO1

AIRCRAFT STRUCTURES LAB T

OBJECTIVE

To study experimentally the load deflection characteristics structural materials under

different types of loads.

LIST OF EXPERIMENTS

0032

termination of Yo un greshanital dxtehsanseters. f
termination of Youngos

materials

1. De
2. De
3.
4,
5.
6. Ve
7.
8.
9.
1

Deflection of beams with various end conditions.

rification of Maxwe | |

Column i Testing

Southiwel | 6s pl ot .
Testing of Riveted Joints.

0. Determination of membrane stresses in a thin cylinder under internal pressure.

LIST OF EQUIPMENTS
(for a batch of 30 students)

0s

modul us of

Determination of fracture strength and fracture pattern of ductile and brittle

Determination of forces in statically indeterminate force system.

Reciprocal

TOTAL : 45 PERIODS

st eel us .
al umi num

t heorem

SI. No. Equipments Qty Experiments No.
1. Universal Testing Machine 1 123,9
2. Mechanical Extensometer 1 1
3. Electrical strain gauge 10 2,4,10

Hinged bar suspended by two wires of
4, . . 1 4
different materials.
5. Strain indicator 1 2,4,10
6. Dial Gauges 12 5,6
7 Bearr_l_Test set up with various end 5 5 6
conditions
8. Column Test Apparatus 1 7,8
9. Thin walled pressure vessel 1 10




408AEPO2 AERODYNAMICS LABORATORY

OBJECTIVE

To familiarize the students in basic aerodynamics and use of wind tunnels.

LIST OF EXPERIMENTS

Generation of lift and tip vortices.

Flow visualization in water flow channel

Flow visualization in smoke tunnel

Plot of RPM Vs test section velocity in a subsonic wind tunnel.
Pressure distribution over circular cylinder.

Pressure distribution over airfoil and estimation of C_ and Cp,
Force measurement using wind tunnel balance.

Mach number distribution in nozzle of supersonic wind tunnel.
Use of Schlieren system to visualize shock.

0. Use of Shadow graph system to visualize shock.

PBOONOOMWNDE

0032

TOTAL : 45 PERIODS

LIST OF EQUIPMENT
(for a batch of 30 students)

Sl. ltems Quantity | Experiment
No. No.

1. | Blower, Balance, and small aspect ratio model 1 each. 1

2. | Water flow channel & models 1 set 2

3. | Subsonic wind tunnel 1 No. 3,4,5,6,7
4. | Smoke apparatus and rake 1 each. 3

5. | Manometer, Pitot-Static tube 1 No. 45,6
6. | Circular cylinder and Aerofoil pressure distribution 1 each 5,6

models

7. | Wind tunnel strain gauge balance 1 No. 7

8. | Supersonic wind tunnel, Mercury manometer 1 No. 8,9,10
9. | Schlieren system and Shadow graph system 1 No. 9,10
10. | Sharp nosed and Blunt nosed models 1 No. 9,10

each




408AEPO3 AIRCRAFT COMPONENT DRAWING

OBJECTIVE

0042

To introduce the concept of design of basic structural components and to draft both

manually and using modelling package.

LIST OF EXERCISES

Design and Drafting of riveted joints

Design and Drafting of welded joints.

Design and Drafting Control Components Cam

Design and Drafting Control Components Bell Crank
Design and Drafting Control Components Gear

Design and Drafting Control Components Push-pull rod
Three view diagram of a typical aircraft

Layout of typical wing structure.

Layout of typical fuselage structure.

Layout of Control System

LIST OF EQUIPMENT
(for a batch of 30 students)

TOTAL : 60 PERIODS

SI.No Equipments Quantity

Experiments
No.

Drawing Boards,

Drafting machines 30

1,5




408AEP0O4 MANUFACTURING TECHNOLOGY LABORATORY
(Common to Aeronautical & Automobile)
LIST OF EXPERIMENTS
1. LATHE

1.1.  Facing, plain turning and step turning

1.2.  Taper turning using compound rest.

1.3.  Taper turning using taper turning attachment
1.4. Single start V thread, cutting and knurling
1.5. Boring and internal thread cutting.

SHAPER AND SLOTTER

2.1.  Machining a V- block (in a Shaper)
2.2.  Machining hexagonal shape (in a Shaper)
2.3.  Machining internal key-way (in a slotter)

DRILLING

3.1 Drilling 4 or 6 holes at a given pitch circle on a plate
3.2.  Drilling, reaming and tapping

MILLING

4.1. Plain Milling Exercise
4.2. Gear Milling Exercise

GRINDING
Cylindrical Grinding Exercise

0 03 2

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS ( For A Batch Of 30 Students)

1. | Centre Lathe with accessories 5No.
2. | Shaping Machine 2 No.
3. | Slotting Machine 1 No.
4. | Radial Drilling Machine 2No.
5. | Upright Drilling Machine 2No.
6. Milling Machine 2No.
7. | Cylindrical Grinding Machine 1 No.




St

: PETEROS UNI

Chennai i

600 054.
B.E. AUTOMOBILE ENGINEERING

VERSI

3 & 4 SEMESTERS CURRICULUM AND SYLLABI

TY

Regulations - 2008
SEMESTER 1 1l
(Applicable to  the students admitted from the Academic year 2008 i 2009 onwards)
Code No. \ Course Title \ Credit \ L \ T \ P Marks
Theory CA | EA | Total
308AMTOL Transforms And Partial Differential 3 3 1110/l 25 75 100
Equations
308AMTO02 | Engineering Thermodynamics 3 3 |1|]0] 25 75 100
308AMTO3 Fluid Mechanics and Machinery 3 3 |11|0| 25 75 100
308AMT04 | Automotive Engines 2 3 10|00 25 75 100
308AMTO5 Mechanics of Machines 2 3 |11|/0| 25 75 100
308AMTO06 | Production Technology 2 3 |/0|0]| 25 75 100
Practical
308AMPO1 | Automotive Components Laboratory 1 0 |0|3]| 25 75 100
308AMPO2 Fluid Mechanics and Machinery 1 0 3| 25 75 100
Laboratory
308AMPO3 Manufacturing Technology 1 0 3| 25 75 100
Laborato ry
Total 18 18 |4 |9 | 225 | 675 900
SEMESTER IV
(Applicable to the students admitted from the Academic year 2008 i 2009 onwards)
Code No. | Course Title [Credit | L [T| P Marks
Theory CA | EA |Total
408AMTO1 Statistics And Numerical Methods 3110 25 75 100
408AMTO2 Applied Thermodynamics and Heat 110 o5 75 100
Transfer
408AMTO3 Engineering Materials and 5 3 1ol o o5 75 100
Metallurgy
408AMTO04 Strength of Materials 2 3 11| 0 25 75 100
408AMTO5 Electronics and Micro - processors 2 3 /0|0 25 75 100
408AMTO06 Automotive Chassis 2 3 /0|0 25 75 100
Practical
408AMPO1 Enm_ne Performance and Emission 1 o lol 3 o5 75 100
Testing Laboratory
408AMPO2 Computer Aided Machine Drawing 1 0o lol a o5 75 100
Laboratory
408AMPO3 Electronics and Micro _-processors 1 0olol 3 o5 75 100
Laboratory
408AMP0O4 Strength of Materials Lab 1 O 0] 3 25 75 100




| Total | 18 |18 [3[13 [250 | 750 | 1000

SEMESTER Il

308AMT01 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS 3 1 0 4
(Common to all branches)

OBJECTIVES

The course obijective is to develop the skills of the students in the areas of Transforms
and Partial Differtial Equations. This will be necessary for their effective studies in a
large number of engineering subjects like heat conduction, communication systems,
electro-optics and electromagnetic theory. The course will also serve as a prerequisite
for post graduate and specialized studies and research.

1. FOURIER SERIES 9+3
Di ri chl et disGemrelnFduridr sedes $ Odd and even functions 7 Half range

sine series T Half range cosine series 1T Complex form of Fourier Seriesi Par seval 6s
identify i Harmonic Analysis.

2. FOURIER TRANSFORMS 9+3

Fourier integral theorem (without proof) i Fourier transform pair 7 Sine and

Cosine transforms 1 Properties i Transforms of simple functions i Convolution theorem
iParseval 6s identity.

3. PARTIAL DIFFERENTIAL EQUATIONS 9+3

Formation of partial differential equations T Lagr angeds | iinSelaionsa quati on

standard types of first order partial differential equations - Linear partial differential
equations of second and higher order with constant coefficients.

4. APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3

Solutions of one dimensional wave equation i One dimensional equation of heat
conduction i Steady state solution of two-dimensional equation of heat conduction
(Insulated edges excluded) i Fourier series solutions in cartesian coordinates.

5. Z -TRANSFORMS AND DIFFERENCE EQUATIONS 9+3

Z-transforms - Elementary properties i Inverse Z-transform i Convolution theorem -
Formation of difference equations i Solution of difference equations using Z-transform.

Lectures : 45 Tutorials ; 15 Total ;: 60 Periods



TEXT BOOKS

1. Grewal, B.S, 6 Hi gher Enginee rm‘%@itioMaKhhnemmmlisiherss 6]
Delhi, (2007)

REFERENCES

1. Bali.N.P and Manish Goyal 6 A Text book of Engi,mSeventhi ng Mat h
Edition, Laxmi Publications(P) Ltd. (2007)

2. RamanaB.V. 6 Hi gheirneEmg ng M aTath eMo-&itawHill s Fublishing
Company limited, New Delhi (2007).

3. Gl yn Alanaensc,edd Moder n Engi n€&had editiop-Pebfsoh he mat i ¢ s
Education (2007).

4. Erwin Kreyszig 6 Advanced Engi neerkightg editio-dViey nmdia i ¢ s 0,
(2007).



308AMTO2 ENGINEERING THERMODYNAMICS 3104

OBJECTIVE

To achieve an understanding of principles of thermodynamics and to be able to use it in
accounting for the bulk behaviour of the simple physical systems.

To provide in-depth study of thermodynamic principles, thermodynamics of state, basic
thermodynamic relations, Principle of Psychrometry & Properties of pure substances

To enlighten the basic concepts of vapour power cycles.

UNIT- I: BASIC CONCEPT AND FIRST LAW 9(L)+3(T)

Basic concepts - concept of continuum, macroscopic approach, thermodynamic systems
- closed, open and isolated. Property, state, path and process, quasi-static process,
work, modes of work, Zeroth law of thermodynamics T concept of temperature and heat.
Concept of ideal and real gases. First law of thermodynamics i application to closed and
open systems, internal energy, specific heat capacities, enthalpy, steady flow process
with reference to various thermal equipments.

UNIT-II: SECOND LAW, ENTROPY AND AVAILABILITY 9(L)+3(T)

Second law of thermodynamics T Kel vi nés and Clausius statement

Reversibility and irreversibility. Carnot cycle, reversed carnot cycle, efficiency, COP.
Thermodynamic temperature scale, Clausius inequality, concept of entropy, entropy of
ideal gas, principle of increase of entropy 7 Carnot theorem, absolute entropy,
availability.

UNIT-IIl. PROPERTIES OF PURE SUBSTANCE AND STEAM POWER CYCLE

9(L)+3(T)
Properties of pure substances i Thermodynamic properties of pure substances in solid,
liquid and vapour phases, phase rule, P-V, P-T, T-V, T-S, H-S diagrams, PVT surfaces,
thermodynamic properties of steam. Calculations of work done and heat transfer in non-
flow and flow processes. Standard Rankine cycle, Reheat and regenerative cycle.

UNIT-IV IDEAL & REAL GASES AND THERMO DYNAMIC RELATIONS

equ

9(L)+3(T)
Gas mixturesi Properties of i deal and real gases,
Vander Waal 6s equation of states, compressibildi

partial pressure, Exact differentials, T-D, relations, Maxwell relations, Clausius Clapeyron
equations, Joule Thomson Coefficient.

UNIT-V PSYCHROMETRY

9(L)+3(T)
Psychrometry and psychrometric charts, property calculations of air vapour mixtures.
Psychrometric process i Sensible heat exchange processes. Latent heat exchange
processes. Adiabatic mixing, evaporative cooling, problems.

TUTORIALS 15
TOTAL : 60
(Use of standard thermodynamic tables, Mollier diagram, Psychometric chart and

Refrigerant are permitted)

TEXT BOOKS



1. Nag. P. K., AEngineeri ng THileNewReltiy200d.mi cs o, Tat a

2. Rat hakrishnan E. |, AFundament gPrentice-Hall Engi neer i
India, 2005.

REFERENCES

1. Ramalingam K. K. fTethdublicatidng, 2@6ni c s o6, Sci

2. Hol man.J. P., AEd McGreovdHyl,2mMi cs o6, 3

3. Venwylen and Sontag, ACl assical Thermodynami c

4, Arora C.P , i Ther modyna mi-HilsNew Delha20@3. Mc Gr a w

5. Mer al a C, Pot her , Craig W, Somerton, i Ther

Outline Series, Tata McGraw-Hill, New Delhi, 2004.

308AMTO3 FLUID MECHANICS AND MACHINERY 3104
(Common to Aeronautical, Mechanical, Automobile & Production)
Objectives:



a. The student is introduced to the mechanics of fluids through a thorough
understanding of the properties of the fluids. The dynamics of fluids is introduced
through the control volume approach which gives an integrated under standing of
the transport of mass, momentum and energy.

b. The applications of the conservation laws to flow though pipes and hydraulics
machines are studied

[. INTRODUCTION 12
Units & Dimensions. Properties of fluids T Specific gravity, specific weight, viscosity,
compressibility, vapour pressure and gas laws 1 capillarity and surface tension. Flow
characteristics: concepts of system and control volume. Application of control volume to
continuity equiation, energy equation, momentum equation and moment of momentum
equation.

II. FLOW THROUG CIRCULAR CONDUITS 12
Laminar flow though circular conduits and circular annuli. Boundary layer concepts.
Boundary layer thickness. Hydraulic and energy gradient. Darcy i Weisbach equaition.
Friction factor and Moody diagram. Commercial pipes. Minor losses. Flow though pipes
in series and in parallel.

[ll. DIMENSIONAL ANALYSIS 9

Di mensi on and uni t s: Bucki nghamdimensidnlesst heor e m.
parameters. Models and similitude. Applications of dimensionless parameters.

IV. ROTO DYNAMIC MACHINES 16

Homologus units. Specific speed. Elementary cascade theory. Theory of turbo
machines. Eul er 6 s fécepncy Valooity compdnents a thd entoy arel
exit of the rotor. Velocity triangle for single stage radial flow and axial flow machines.
Centrifugal pumps, turbines, performance curves for pumps and turbines.

V. POSITIVE DISPLACEMENT MACHINES 11

Recriprocating pumps, Indicator diagrams, Work saved by air vessels. Rotory pumps.
Classification. Working and performance curves.

TOTAL 60
TEXT BOOKS:

1. Streeter. V. L., and Wylie, E.B., Fluid Mechanics, McGraw Hill, 1983.
2. Rathakrishnan. E, Fluid Mechanics, Prentice Hall of India (Il Ed.), 2007.
REFERENCES:

1. Ramamritham. S, Fluid Mechanics, Hydraulics and Fluid Machines, Dhanpat Rai
& Sons, Delhi, 1988.

2. Kumar. K.L., Engineering Fluid Mechanics (VII Ed.) Eurasia Publishing House (P)
Ltd., New Delhi, 1995.

3. Bansal, R.K., Fluid Mechanics and Hydraulics Machines, Laxmi Publications (P)
Ltd., New Delhi



308AMTO4 AUTOMOTIVE ENGINES 300 3
OBJECTIVE

To understand the basic principles of engines used for automobiles and different
systems.

UNIT-1: CONSTRUCTION AND OPERATION: 12
Constructional details of spark ignition (SI) and compression ignition (Cl) engines.
Working principles. Two stroke Sl and CI engines 1 construction and working.
Comparison of Sl and CI enignes and four stroke and two stroke engines. Engine
classifcation, firing order. Otto, diesel and dual cycles.

e

UNIT-II:FUEL SYSTEMS: 12

Air fuel ratio requirements of S| engines, Air fuel ratio and emissions, Working of a
simple fixed venturi carburetor, Constant vacuum carburetor. Diesel fuel injection
systems-Jerk pumps, distributor pumps, pintle and multihole nozzles, Unit injector and
common rail injection systems. Injection pump calibration. Need for a governor for diesel
engines. Description of a simple diesel engine governor.

UNIT-IIl: COMBUSTION AND COMBUSTION CHAMBERS: 13
Introduction to combustion in Sl and diesel engines and stages of combustion.
Dependence of ignition timing on load and speed. Knock in Sl and Cl engines.
Combustion chambers for Sl and Cl engines. Direct and indirect injection combustion
chambers for Cl engines. Importance of Swirl, squish and turbulence. Factors controlling
combustion chamber design.

UNIT-IV: SUPERCHARGING , TURBOCHARGING AND ENGINE TESTING 13
Supercharging and Turbocharging, Different methods of turbocharging, Intercooling,
Turbocharger controls including, waster gate, variable geometry, variable nozzle types.
Dynamometers, Indicated thermal, brake thermal and volumetric efficiencies.
Measurement of friction, Cylinder pressure measurement. Engine performance maps,
Engine testing standards.

UNIT-V: COOLING AND LUBRICATION SYSTEMS 12
Need for cooling, types of cooling systems- air and liquid cooling systems. Thermo
syphon and forced circulation and pressurized cooling systems. Properties of coolants.
Requirements of lubrication systems. Types-mist, pressure feed, dry and wet sump
systems. Properties of lubricants.

TEXT BOOKS:

1. Internal Combustion Engines by V. Ganesan, 2007, Tata Mc Graw Hill

2. Ramal i ngam K. K., fi | n t-BechrPablicatiGns, @5bL s t i
REFERENCES

1. Advanced Engine Technology by Heisler, SAE Publication

2. Edward F. Obert Internal Combustion Engines

3 H.N. Gupta Fundamentals of Internal Combustion Engines by, PHI

4 _Mathur and Sharma Intendamental Combustion Engines Dhanpat Rai and Sons
2002

on

Engir

5 John B. Heywood, AFundamentals of I nternal



308AMTO5 MECHANICS OF MACHINES 3104
(Common to Production, Automobile and Aero)
OBJECTIVE

To expose the students the different mechanisms, their method of working, Forces
involved and consequent vibration during working

UNIT-1: MECHANISMS 9+3

Machine Structure 7 Kinematic link, pair and chain 7 Grueblers criteria 1
Constrained motion i Degrees of freedom - Slider crank and crank rocker mechanisms 1
Inversions i Applications i Kinematic analysis of simple mechanisms i Determination of
velocity  and acceleration.

UNIT-11 : FRICTION 9+3

Friction in screw and nut 1 Pivot and collar i Thrust bearing i Plate and disc
clutches i Belt (flat and V) and rope drives. Ratio of tensions i Effect of centrifugal and
initial tension 7 Condition for maximum power transmission T Open and crossed belt
drive.

UNIT- 1l : GEARING AND CAMS 9+3

Gear profile and geometry 1T Nomenclature of spur and helical gears i Gear trains:
Simple, compound gear trains and epicylic gear trains - Determination of speed and
torque- Cams i Types of cams i Design of profiles 1 Knife edged, flat faced and roller
ended followers with and without offsets for various types of follower motions

UNIT-IV: BALANCING 9+3

Static and dynamic balancing T Single and several masses in different planes 1
Balancing of reciprocating masses- primary balancing and concepts of secondary
balancing i Single and multi cylinder engines (Inline) i Balancing of radial V engine i
direct and reverse crank method

UNIT-V : VIBRATION 9+3

Free, forced and damped vibrations of single degree of freedom systems i Force
transmitted to supports i Vibration isolation 7 Vibration absorption i Torsional vibration
of shaft 7 Single and multi rotor systems i Geared shafts i Critical speed of shaft.

TOTAL-60
TEXT BOOKS
l1.Rattan . S. S, ATheory of MaHilllPubliskirg &€9., NéwaDielhi, 200k Gr a w
2. Ball aney. P. L, AiTheory of Machineso, Khanna P
REFERENCES
1. Rao,J.S and Dukkipati, R. V, fiMechani sm and Ma
Eastern Ltd., 2002.
2. Mal hotr a, D.R and Gupt a, H. C. , AThe Theory ¢
India Publications, 2005.
3.Gos h, A. and Mal | i ¢k, A. K., ATheory of Machin

West Press, 2006.



308AMTO06 PRODUCTION TECHNOLOGY 3003
(Common to Aeronautical & Automobile)

OBJECTIVE

The automobile components such as piston, connecting rod, crankshaft, engine block,
front axle, frame, body etc., are manufactured by various types of production processes
involving casting, welding, machining, metal forming, power metallurgy etc. Hence B.E.
Automobile Engineering students must study this course Production Technology.

UNIT-I:CASTING 08

Casting types, procedure to make sand mould, types of core making, moulding tolls,
machine moulding, special moulding processes i CO, moulding; shell moulding,
investment moulding, permanent mould casting, pressure die casting, centrifugal
casting, continuous casting, casting defects.

UNIT-II:WELDING 08

Classification of welding processes. Principles of Oxy-acetylene gas welding. A.C metal
arc welding, resistance welding, submerged arc welding, tungsten inert gas welding,
metal inert gas welding, plasma arc welding, thermit welding, electron beam welding,
laser beam welding, defects in welding, soldering and brazing.

UNIT III:MACHINING 13

General principles (with schematic diagrams only) of working and commonly performed
operations in the following machines: Lathe, Shaper, Planer, Horizontal milling machine,
Universal drilling machine, Cylindrical grinding machine, Capstan and Turret lathe.
Basics of CNC machines.

General principles and applications of the following processes: Abrasive jet machining,
Ultrasonic machining, Electric discharge machining, Electro chemical machining, Plasma
arc machining, Electron beam machining and Laser beam machining.

UNIT- IV: FORMING AND SHAPING OF PLASTICS 07

Types of plastics - Characteristics of the forming and shaping processes i Moulding of
Thermoplastics i Working principles and typical applications of - Injection moulding T
Plunger and screw machines 1 Blow moulding i Rotational moulding i Film blowing i
Extrusion - Typical industrial applications i Thermoforming i Processing of Thermosets
T Working principles and typical applications - Compression moulding i Transfer
moulding i Bonding of Thermoplastics i Fusion and solvent methods i Induction and
Ultrasonic methods

UNIT-V: METAL FORMING AND POWDER METALLURGY 09

Principles and applications of the following processes: Forging, Rolling, Extrusion, Wire
drawing and Spinning, Powder metallurgy i Principal steps involved advantages,
disadvantages and limitations of powder metallurgy.

TOTAL : 45



TEXT BOOKS

1. Hajra Choudhury, AEl ement s of WorMedidhop Tech
Promoters and Publishers Pvt., Ltd., Mumbai, 2005.

2. Nagendra Parashar B. S. and Mittal R. K. , AnEI er
Prentice-Hall of India Private Limited, 2007.

REFERENCES

1. Serope Kalpajian, St even R. Sc lmkngineerigManuf act
Mat erialso, 4/ e, Pearson Educati on, Il nc. 2007

2 R.K.Jain and S.C. Gupta, HAProductioh Techno
Edition, 2001.

3. AH. M. T. ProductiHandbeokap!| GHilly2000Mc Gr aw

4. Roy. A. Linberg, BPoécMamudmadt Materi HI , 2000

5. M. Adithan and A.B. Gupta, AManufacturing Tec



308AMPO1 AUTOMOTIVE COMPONENTS LABORATORY 0 0 3 2

Dismantling and study of Multi-cylinder Petrol Engine
Assembling of Multi-cylinder Petrol Engine
Dismantling and study of Multi-cylinder Diesel Engine
Assembling of Multi-cylinder Diesel Engine

Study of petrol engine fuel system

Study of diesel engine fuel system

Study and measurement of light and heavy commercial
Vehicle Frame

Study, dismantling and assembling of front and rear
Axles

9. Study, dismantling and assembling of differential

10. Study, dismantling and assembling of Clutch

11. Study, dismantling and assembling of Gear Box

12. Study of steering system

NogoprpwdhE

o

LIST OF EQUIPMENTS
(for a batch of 30 students)

1. Multi Cylinder Petrol Engine 2 No.

2. Multi Cylinder Diesel Engine 2 No.

3. Petrol and Diesel fuel systems 2No Each
4, Heavy duty vehicle chassis frame 1 No.

5. Light duty vehicle chassis frame 1 No.

6. Front axle 2 No.

7. Rear axle 2 No.

8. Differential 2 No

9. Clutch and Gear box 2 No. each

(light duty, heavy duty)
10. Steering systems with different gearboxes 4 No.



308AMPO02 FLUID MECHANICS AND MACHINERY LAB 0032

a PwbkE

© N o

11.

PBOo~NoOMONDE

(Offered Automobile only)

LIST OF EXPERIMENTS

Determination of the Coefficient of discharge of given Orifice and Venturi meter.
Calculation of the rate of flow using Rota meter.

Determination of friction factor of given set of pipes.

Conducting experiments and drawing the characteristic curves of centrifugal pump/
submergible pump

Conducting experiments and drawing the characteristic curves of reciprocating
pump.

Conducting experiments and drawing the characteristic curves of Gear pump.
Conducting experiments and drawing the characteristic curves of Pelton wheel.
Conducting experiments and drawing the characteristics curves of Francis
turbine.

Conducting experiments and drawing the characteristic curves of Kaplan turbine.
Flow visualization experiment on the effects of sharp corner and rounded corner
and add-on devices in automobiles

Drag estimation on models of automobiles of different shapes

TOTAL : 45

LIST OF EQUIPMENTS
(for the batch of 30 students)

Orifice meter setup

Venturi meter setup

Rotameter setup

Pipe Flow analysis setup

Centrifugal pump/submergible pump setup
Reciprocating pump setup

Gear pump setup

Pelton wheel setup

Francis turbine setup Kaplan turbine setup
Wind tunnel with pressure measuring devices



308AMP03 MANUFACTURING TECHNOLOGY LABOR ATORY

(Common to Aeronautical & Automobile)

LIST OF EXPERIMENTS

LATHE

1.6.  Facing, plain turning and step turning

1.7.  Taper turning using compound rest.

1.8.  Taper turning using taper turning attachment
1.9. Single start V thread, cutting and knurling
1.10. Boring and internal thread cutting.

SHAPER AND SLOTTER

2.1.  Machining a V- block (in a Shaper)
2.2.  Machining hexagonal shape (in a Shaper)
2.3.  Machining internal key-way (in a slotter)

DRILLING

3.1 Drilling 4 or 6 holes at a given pitch circle on a plate
3.2.  Drilling, reaming and tapping

MILLING

4.1. Plain Milling Exercise
4.2. Gear Milling Exercise

GRINDING
Cylindrical Grinding Exercise

0 0 32

TOTAL : 45 Hrs

LIST OF EQUIPMENTS( For A Batch Of 30 Students)

1. | Centre Lathe with accessories 5No.
2. | Shaping Machine 2 No.
3. | Slotting Machine 1 No.
4. | Radial Drilling Machine 2No.
5. | Upright Drilling Machine 2No.
6. Milling Machine 2No.
7. | Cylindrical Grinding Machine 1 No.




SEMESTER IV

408AMTO1 STATISTICS AND NUMERICAL METHODS 31014
(Common to Mechanical, Automobile & Production)

1. TESTING OF HYPOTHESIS 9+3
Sampling distributions - Tests for single mean, Proportion, Difference of means (large
and small samples) i Tests for single variance and equality of variances i chi-square
test for goodness of fit i Independence of attributes.

2. DESIGN OF EXPERIMENTS 9+3
Completely randomized design i Randomized block design i Latin square design - 2%-
factorial design.

3. SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9+3
Newton-Raphson method- Gauss Elimination method i Pivoting - Gauss-Jordan
methods i Iterative methods of Gauss-Jacobi and Gauss-Seidel - Matrix Inversion by
Gauss-Jordan method - Eigenvalues of a matrix by Power method .

4. INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL

INTEGRATION 9 +3
Lagranga 6 dNewthnonobs di vi ded d T Nefwetroennécse fionrtwearrpdo | a
backward difference interpolation - Approximation of derivatives using interpolation
polynomials-Nu mer i cal i ntegration using Trapezoidal atu

5 NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9+3

Tayl ords seEukser éng thweddihfoide d E ul Fourth ademRerigd: o d

Kutta method for solving first and second order equations - Mi | ne 6 s -correetati ct or
methods for solving first order equations - Finite difference methods for solving second

order equation.

L=45 T=15 Total =60

TEXT BOOKS

1. R. A. Johnson and C. B. Gupt a, AMi Il er and Fr
Engineer so, Pear s §editids,2Q0¢ (&dr unitsr8, 4 ad $)i a 7

2. Grewal , B. S. and Grewal,J. S., i- Numeri cal me t

6" Edition, Khanna Publishers, New Delhi, 2004.
BOOKS FOR REFERENCES:

1. R. E. Wal pol e, R. H. My er s, S. L . d Shkaistics for, and K
Engineers and Scientistsdedtéthe2807son Educati on,

2. M. R. Spiegel , J. Schill er and R. A. Srinivasan
Statisticso, Tata McGraw Hill edition, 2004.

3. Chapr a, S. C and Crain@d le , MeRt. h oPd. s ﬁ‘f‘l\EaiitixDa,Engineers
Tata McGraw-Hill, New Delhi, 2007.

4, Gerald, C. F. and Wheatley, P. "OEdtonfAaApplied
Pearson Education Asia, New Delhi, 2006.



408AMT02 APPLIED THERMODYNAMICS AND HEAT TRANSFER 3104

UNIT-I GAS POWER CYCLES 10+3

Air standard cycles-Otto-Diesel-Dual-Work output,Efficiency and MEP calculations i
comparison of the cycles for same compression ratio and heat addition,same
compression ratio and heat rejection,same peak pressure, peak temperature and heat
rejection, same peak pressure and heat input,same peak pressure and work output ,
Brayton cycle with intercooling, reheating and regeneration.

UNIT-II:RECIPROCATING AIR COMPRESSORS &REFRIGEREATION CYCLES
10+3

Single acting and double acting air compressors, work required, effect of clearance
volume, volumetric efficiency, isothermal efficiency, free air delivery, multistage
compression, condition for minimum work. Fundamentals of refrigeration, C.O.P.,
reversed carnot cycle, simple vapour compression refrigeration system, T-S, P-H
diagrams, simple vapour absorption refrigeration system, desirable properties of an ideal
refrigerant.

UNIT-III: CONDUCTION 10+2

Basic Concepts i Mechanism of Heat Transfer i Conduction, Convection and Radiation
T General Differential equation of Heat Conduction 7 Fourier Law of Conduction i
Cartesian and Cylindrical Coordinates i One Dimensional Steady State Heat
Conduction i Conduction through Plane Wall, Cylinders and Spherical systems 1
Composite Systems i Conduction with Internal Heat Generation i Extended Surfaces 1
Unsteady Heat Conduction T Lumped Analysis T Use of Heislers Chatrt.

UNIT-IV: CONVECTION 10+2

Basic Concepts i Convective Heat Transfer Coefficients T Boundary Layer Concept i
Types of Convection i Forced Convection i Dimensional Analysis i External Flow i
Flow over Plates, Cylinders and Spheres T Internal Flow i Laminar and Turbulent Flow
I Combined Laminar and Turbulent T Flow over Bank of tubes i Free Convection i
Dimensional Analysis i Flow over Vertical Plate, Horizontal Plate, Inclined Plate,
Cylinders and Spheres.

UNIT-V: RADIATION 8+2

Basic Concepts, Laws of Radiation i Stefan Boltzman Law, Kirchoff Law i Black Body
Radiation T Grey body radiation Shape Factor Algebra i Electrical Analogy i Radiation
Shields T Introduction to Gas Radiation.

TOTAL-60



TEXT BOOKS

1. R. K. Raj put AApplied Thermodynamicso, L ax mi F
2. JP.Holman i He a't Transf erioHill,b2008t a Mc Gr aw

REFERENCES

1. P. K. Nag 0Basic and appl i ed THihPablishbgdy nami cs o Ta
Co. Ltd,New Delhi,2004

2 P.. K. Nag i Heat TrHllNNeW Rehip2002Tat a Mc Gr aw

3. C. P Kot handdamemanalfsF of He at and Ma s s Tr a
International, New Delhi, 1998



408AMTO3 ENGINEERING MATERIALS AND 3 00 3
METALLURGY
(Common to Mechanical & Automobile)

Objective

impart knowledge on the structure, properties, treatment, testing and applications of
metals and non-metallic materials so as to identify and select suitable materials for
various engineering applications.

Review (Not for Exam):

ystal structure 1 BCC, FCC and HCP structure 7 unit cell 7 crystallographic planes
and directions, miller indices 1 crystal imperfections, point, line, planar and volume
defects i Grain size, ASTM grain size number.

Unit-1 : CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS 9(L)

Constitution of alloys i Solid solutions, substitutional and interstitial T phase
diagrams, Isomorphous, eutectoid, eutectic, peritectic, and peritectroid reactions,
Iron i Iron carbide equilibrium diagram. Classification of steel and cast Iron,
microstructure, properties and applications.

Unit-1l : HEAT TREATMENT o(L)

Definition 1 Full annealing, stress relief, recrystallisation and spheroidizing 1
normalising, hardening and tempering of steel. Isothermal transformation diagrams
i cooling curves superimposed on I.T. diagram, CCR - Hardenability, Jominy end
quench test 7 Austempering, martempering i case hardening - carburising, nitriding,
cyaniding, carbonitriding, flame and induction hardening.

Unit-Ill : MECHANICAL PROPERTIES AND TESTING (L)

Mechanism of plastic deformation, slip and twinning i Types of fracture i Testing of
materials under tension, compression and shear loads i Hardness tests (Brinell,
Vickers and Rockwell), Impact test - Izod and Charpy, Fatigue and creep tests,
fracture toughness tests.



Unit-1V : FERROUS AND NON FERROUS METALS o(L)

Effect of alloying elements on steel (Mn, Si, Cr, Mo, V, Ti & W) - stainless and tool
steels i HSLA - maraging steels i Cast Irons - Grey, White malleable, spheroidal 1
Graphite, Alloy cast irons, Copper and Copper alloys - Brass, Bronze and
Cupronickel i Aluminum and Al-Cu alloy i precipitation hardeningi Bearing alloys.

Unit-V : NON-METALLIC MATERIALS (L)

Polymers i types of polymer, commodity and engineering polymers i Properties and
applications of PE, PP, PS, PVC, PMMA, PET, PC, PA, ABS, PI, PAI, PPO, PPS,
PEEK, PTFE Polymers i Urea and Phenol Formaldehydes i Engineering Ceramics
T Introduction to Fibre reinforced plastics.

Total Number of Periods: L= 45 T=0 45

TEXT BOOKS

1. Kenneth G.Budinski and Mi ¢ h a e | K. Budi nski AENngi-1
Hall of India Private Limited, 4™ Indian Reprint 2002.

REFERENCE BOOKS

1. William D Callister AMateri al Scienc
2007.

2. Raghavan.V #fAMaterial s S erentoe Hall ofaimdid PvE,n
Ltd., 2007.

3. Sydney H. Avner filntroducti on t o Phh

Company, 2007.

Dieter G. E., Mechanical Metallurgy, Mc Graw Hill Book Company, 1988.

O.P. Khanna , A text book of Materials Science and Metallurgy, Khanna

Publishers, 2003.

6. Vijaya. M.S. and G. Rangarajan, Material Science, Tata McGraw-Hill , 2007

ok



408AMTO4 STRENGTH OF MATERIALS 3104

(Common to Mechanical, Automobile & Production)

OBJECTIVES

1 To gain knowledge of simple stresses, strains and deformation in components
due to external loads.

1 To assess stresses and deformations through mathematical models of beams,
twisting bars or combinations of both.

1 Effect of component dimensions and shape on stresses and deformations are to
be understood.

1 The study would provide knowledge for use in the design courses

UNIT I STRESS STRAIN DEFORMATION OF SOLIDS 9

Rigid and Deformable bodies 1 Strength, Stiffness and Stability i Stresses; Tensile,
Compressive and Shear 1 Deformation of simple and compound bars under axial load 1
Thermal stress i Elastic constants i Strain energy and unit strain energy i Strain energy
in uniaxial loads.

UNIT Il BEAMS - LOADS AND STRESSES 9

Types of beams: Supports and Loads i Shear force and Bending Moment in beams i
Cantilever, Simply supported and Overhanging beams i Stresses in beams i Theory of
simple bending 1 Stress variation along the length and in the beam section i Effect of
shape of beam section on stress induced i Shear stresses in beams i Shear flow

UNIT I TORSION 9

Analysis of torsion of circular bars i Shear stress distribution i Bars of Solid and hollow
circular section i Stepped shaft i Twist and torsion stiffness i Compound shafts i Fixed
and simply supported shafts i Application to close-coiled helical springs i Maximum
shear stress in spring section including Wahl Factor i Deflection of helical coil springs
under axial loads i Design of helical coil springs i stresses in helical coil springs under
torsion loads

UNITIV BEAMDEFLECTION 9

Elastic curve of Neutral axis of the beam under normal loads i Evaluation of beam
deflection and slope: Double integration method, Macaulay Method, and Moment-area
Method T Columns i End conditions I Equivalent length of a column i Euler equation i
Slenderness ratio i Rankine formula for columns

UNIT V ANALYSIS OF STRESSES IN TWO DIMENSIONS 9

Biaxial state of stresses i Thin cylindrical and spherical shells i Deformation in thin
cylindrical and spherical shells i Biaxial stresses at a point i Stresses on inclined plane
i Principal planes and stressesi Mo hr 6s cir cl e f ioMaxitnumaskeara | stres
stress - Strain energy in bending and torsion.
TUTORIALS 15
TOTAL: 60



TEXT BOOKS

1. Popov E. P, AEngineeri ng -WNada mdiapnNew Belhp¥997Sol i ds o,
2. Beer F. P. and Johnston R, 0 -HiM8aok Gon Thids of Ma t
Edition, 2002.

REFERENCES

1. Nash W. A,y ndmeéoproblems in Strength of Mat er i a
McGraw-Hill Book Co, New York, 1995

2.Kazi mi S. M. A, iSol i d NHdl edbleshing €cs, blew Délld,t a Mc Gr aw
1981.

3.Ryder G.H, fAStrengt
4. Ray Hul se, Kei th Sh
2004.

5. Singh D.K fiMechanics of Solidsd Pearson Educat.i
6.Ti moshenko S. P, AEl ement s of-HIENew®elhijt h of Mat er i

1997.

h of dMat,erTihalrsd, EMai ctmiolnl,a n2 0lO0r
erwin & Jack Cai n, ASolid Me



408AMTO5 ELECTRONICS AND MICROPROCESSORS 3 00 3

(Common to Mechanical, Production &
Automobile)
Objective

To enable the students to understand the fundamental concepts of Semi Conductors,
Transistors, Rectifiers, Digital Electronics and 8085 Microprocessors

Unit-1 : SEMICONDUCTORS AND RECTIFIERS o(L)

Classification of solids based on energy band theory-Intrinsic semiconductors-
Extrinsic semiconductors-P type and N type-PN junction-Zenor effect-Zenor diode
characteristics-Half wave and full wave rectifiers -Voltage regulation

Unit-1l : TRANSISTORS AND AMPLIFIERS 12(L)

Bipolar junction transistor- CB, CE, CC configuration and characteristics-Biasing
circuits-Class A, B and C amplifiers- Field effect transistor-Configuration and
characteristic of FET amplifier-SCR, Diac, Triac, UJT-Characteristics and simple
applications-Switching transistors-Concept of feedback-Negative feedback-Application
in temperature and motor speed control.

Unit-1ll : DIGITAL ELECTRONICS (L)

Binary number system - AND, OR, NOT, NAND, NOR circuits-Boolean algebra-
Exclusive OR gate - Flip flops-Half and full adders-Registers-Counters-A/D and D/A

conversion.

Unit-1V : 8085 MICROPROCESSOR o(L)

Block diagram of microcomputer-Architecture of 8085-Pin configuration-Instruction
set-Addressing modes-Simple programs using arithmetic and logical operations.

Unit-V : INTERFACING AND APPLICATIONS OF MICROPROCESSOR 6(L)

Basic interfacing concepts - Interfacing of Input and Output devices-Applications of

microprocessor Temperature control, Stepper motor control, traffic light control.

Total Number of Periods: L= 45 T=0 45

TEXT BOOKS

1. Mil man and Hal ki as, Al nt egr-Hilt e dpublishess¢
1995.

2. Ramesh Goankar, AMi croprocessao

Applications with 8085, Wiley Eastern, 1998.



REFERENCE BOOKS

1.

Malvino and Leach, @A Di gi t al Principles and Apcg

Tata McGraw-Hill, 1996
Meht a V. K, APrinciples of El ectro

, 1994

Dougles V.Hall, fAMicroprocessor a
and Hardware, Tata McGraw-Hill, 1999.
Salivahanan S, Suresh Kumar N, Val |l av

and Circuitso Firs-Hill,B89.ti on, Tata McG



408AMTO6 AUTOMOTIVE CHASSIS 3003

OBJECTIVE:

Study of the Constructional details and Theory of important drive line, Structural,
Steering, Braking and Suspension Systems of Automobiles.

Problemi Solving in Steering Mechanism, Propeller Shaft, Braking and Suspension
Systems are to be done.

UNIT-I: INTRODUCTION 12

Types of Chassis layout, with reference to Power Plant location and drive, various types

of frames, Loads acting on vehicle frame, Constructional details and materials for

frames, Testing of frames, Types of Front Axles and Stub Axles, Front Wheel Geometry,

namely, Castor, Camber, King Pin Inclination and Toei in, Condition for True Rolling

Mot i on of Wheel s during Steering, Acker manos
Steering Error Curve, Steering Linkages, Different Types of Steering Gears, Slip Angle,

Overi Steer and Underi Steer, Reversible and Irreversible Steering, Poweri Assisted

Steering.

UNIT-II: DRIVE LINE 11
Effect of Driving Thrust, torque reactions and side thrust, Hotchkiss drive, torque tube
drive, radius rods and stabilizers, Propeller Shaft, Universal Joints, Constant Velocity
Universal Joints, Front Wheel drive, Final drive, different types, Double reduction and
twin speed final drives, Multii axled vehicles, Differential principle and types, Differential
housings, Noni Slip differential, Differential locks, Final drive of Crawler Tractors.

UNIT i lll: AXLES 11
Construction and Design of Drive Axles, Types of Loads acting on drive axles, Full 1
Floating, Threei Quarter Floating and Semii Floating Axles, Axle Housings and Types,
Types and Constructional Details of Different Types of Wheels and Rims, Different
Types of Tyres and their constructional details.

UNIT- IV: SUSPENSION SYSTEM 13
Need for Suspension System, Types of Suspension Springs, Constructional details and
characteristics of Single Leaf, Multii Leaf, Coil, Torsion bar, Rubber, Pneumatic and
Hydro i elastic Suspension Spring Systems, Independent Suspension System, Shock
Absorbers, Types and Constructional details, Design of Leaf and Coil Springs.

UNIT-V: BRAKING SYSTEM 13
Theory of Automobile Braking, Stopping Distance Time and Braking Efficiency,
Effect of Weight Transfer during Braking, Theory of Drum Brakes, Loading and Trailing
Shoes, Braking Torque, Constructional Details of Drum Brake and its Activators, Disc
Brake Theory, Types and Construction, Hydraulic Braking System, Mechanical Braking
System, Pneumatic Braking System, Poweri Assisted Braking System, Servo
Brakes, Retarders, Types and Construction, Antii Lock Braking System,
Constructional Details.
TOTAL 60

TEXT BOOKS
1. Kri pal Singh, AAut omobil e Engineeringo
2. R. K. Raj puBpok idf TAMt omobi |l e Engineeringo, L a;

Private Limited

3. N. K. Giri, fi Aut o mpoatPublishersMNew Dethin20@5s 6 Kh an

REFERENCES

1. Hel dt P. M. fAut omoti ve Chassiso Chilton Co. ,
s and Gar I"edition,Buittdworthy kondene 2005¢c | e s 06 1 3

2. Newt on Steed
er

3. Heinz Hazl : AModern Vehicle Technologyo, Bu



408AMPO1 ENGINE PERFORMANCE AND EMISSION TESTING LAB 0 0 32

LIST OF EXPERIMENTS

Study of hydraulic, electrical and eddy current dynamometers

Valve timing and port timing diagram

Performance and emission test on two wheeler Sl engine
Performance and emission test on automotive multi-cylinder Sl engine
Performance and emission test on automotive multi-cylinder Cl engine
Retardation test on I.C. Engines.

Heat balance test on automotive multi-cylinder Sl engine

Heat balance test on automotive multi-cylinder Cl engine

Morse test on multi-cylinder S| engine

0. P-d an+4 di®grams for IC engine with piezo-electric pick up, charge
amplifier, angle encoder and PC

BOO~NOGOIWNE

LIST OF EQUIPMENTS
(for a batch of 30 students)

1. Hydraulic dynamometer -1 No.

2. Eddy current dynamometer - 1 No.

3. Electrical dynamometer - 1 No.

4, Single cylinder two stroke cut section engine - 1 No.

5. Single cylinder four stroke cut section engine - 1 No.

6. Two-wheeler engine test rig. - 1 No.

7. Automotive multicylinder Sl engine test rig with heat - 1 No.
balance arrangement

8. Automotive multicylinder Cl engine test rig with heat - 1 No
balance arrangement

9. Emission Measuring Instruments for Petrol & Diesel Engines - 1 No each

10. Piezo-electric pick up, Charge Amplifier, Angle Encoder and PC - 1 set

TOTAL : 45



408AMPO02 COMPUTER AIDED MACHINE DRAWING LAB 0 04 2
(Common to Automobile & Production)

1. Drawing of automobile components such as piston, connecting rod, valves,
manifold and crank shaft.
2. Assembly drawing of screw jack, piston i connecting rod assembly, valve

assembly, clutch assembly and gear box assembly.

TOTAL : 45
LIST OF EQUIPMENTS
(for a batch of 30 students)
1. Computer nodes - 30 Nos.
2. Software
i) Auto CAD - 15 licenses

ii) Pro-E - 5Nos.



ELECTRONICS AND 0O 0 3 2
408AMPO3 MICROPROCESSORS LAB

Objective

To supplement the theoretical knowledge with practical use of electronic components
and programming and control using micro-processors

LIST OF EXPERIMENTS

ELECTRONICS 30(P)

VI Characteristics of PN Junction Diode

VI Characteristics of Zener Diode

Characteristics of CE Transistor

Characteristics of JFET

Characteristics of Uni Junction Transistor

RC or Wein Bridge Oscillator

Study of Logic Gates (Basic Gates)

Half Adder and Full Adder

Shift Registers and Counters

Operational Amplifier (Adder, Subtractor, Differentiator, Integrator, Inverting and Non -
Inverting

MICROPROCESSORS 15(P)
Block Transfer

8 bit Addition, Subtraction

Multiplication and Division

Maximum and Minimum of block of data

Sorting

Stepper Motor Interfacing

LIST OF EQUIPMENT
(for a batch of 30 students)

Voltmeters 5 No.
Ammeters 5 No.
PN Diode, BJT, JFET, Logic Gates, Shift Registers and Counters 1 set.
Digital Logic Trainer Kits 1 No.
Breadboards 1 No.
Microprocessor Kits i 8085 5 No.
D/A Converter Interface 1 No.
Stepper Motor Interface 1 No.
CRO 1 No.
Wavefarm Generator 1 No.
Multimeter 1 No.

Total Number of Periods: P=45



408AMP0O4 STRENGTH OF MATERIALS LAB 003 2
(Common to Auto, Mechanical Broduction)

OBJECTIVE

To supplement the theoretical knowledge gained in Mechanics of Solids with practical
testing for determining the strength of materials under externally applied loads. This
would enable the student to have a clear understanding of the design for strength and
stiffness

LIST OF EXPERIMENTS

Tension test on a mild steel rod
Double shear test on Mild steel and Aluminium rods
Torsion test on mild steel rod
Impact test on metal specimen
Hardness test on metals - Brinnell and Rockwell Hardness Number
Deflection test on beams
Compression test on helical springs
Strain Measurement using Rosette strain gauge
Effect of hardening- Improvement in hardness and impact resistance of steels.
0. Tempering- Improvement Mechanical properties Comparison

(i) Unhardened specimen

(i) Quenched Specimen and

(iif) Quenched and tempered specimen.
11. Microscopic Examination of

Hardened samples and
(i) Hardened and tempered samples.
LIST OF EQUIPMENT
(for a batch of 30 students)

Universal Tensile Testing machine with double 1
shear attachment i 40 Ton Capacity
Torsion Testing Machine (60 NM Capacity)
Impact Testing Machine (300 J Capacity)
Brinell Hardness Testing Machine
Rockwell Hardness Testing Machine
Spring Testing Machine for tensile and compressive loads (2500 N)
Metallurgical Microscopes
Muffle Furnace (800 C)

BOO~NOOGOHWNE

WRrRRREPR

Total Number of Periods: P=45



St . PETEROS UNI VERSI
Chennai i 600 054.
B.E. BIOMEDICAL ENGINEERING
3 & 4 SEMESTERS CURRICULU M AND SYLLABI
Regulations 1 2008
SEMESTER Il
(Applicable to the students admitted from the Academic year 2008 i 2009 onwards)
Code No. | Course Title [Credit | L |[T|P Marks
Theory CA | EA | Total
i 1
308BMTOL Tr_ansforr_ns and P_artlal 3 3 0 25 75 100
Differential Equations
308BMTO02 Medical Physics 2 3 0|0 25 75 100
308BMT03 Signals and Systems 3 31110 25 75 100
308BMT04 Sensors and Measurements 2 3 |11|0| 25 75 100
308BMT05 Electronic Circuits 2 3 |11]0]| 25 75 100
308BMTO06 Biochemistry 2 3 |/0|0]| 25 75 100
308BMTO7 Anato _my and Human Physiology 2 3 10|00 25 75 100
Practical
308BMPO1 Biochemistry and Human 1 ololal| 25 | 75 | 100
Physiology Lab
308BMP02 Electronic C __ircuits Lab 1 0 |0|3]| 25 75 100
Total 18 21 |4 |7 | 225 | 675 900
SEMESTER IV
(Applicable to the students admitted from the Academic year 2008 i 2009 onwards)
Code No. | Course Title [Credit | L [T| P Marks
Theory CA | EA |Total
408BMTO1 Probability and Random 3 3 ]/1]0 o5 25 100
Processes
408BMTO02 Biomedical Instrumentation 2 3 /0|0 25 75 100
408BMTO03 Basics of Electrical 2 3 /0|0 25 75 100
Engineering
408BMT04 Analog and Digital ICs 3 3 /1|0 |25 | 75 | 100
408BMTO05 Pathology and Microbiology 2 3 /0|0 25 75 100
408BMT06 Analog and Digital 2 3 /0|0 25 75 100
Communication
408BMTO7 Environmental Science and 2 3/o0/0]| 25 | 75 | 100
Engineering

T



Practical
408BMPO1 Integrated Circuits Lab 1 0 |0| 3|25 | 75 100
408BMP02 Pathology and Micro biology 1 0 0] 4| 25 75 100
Lab
Total 18 18 |2 | 7 | 225 | 675 900

308BMT01 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS 3 1 0 4
(Common to all branches)

OBJECTIVES

The course obijective is to develop the skills of the students in the areas of Transforms
and Partial Differential Equations. This will be necessary for their effective studies in a
large number of engineering subjects like heat conduction, communication systems,
electro-optics and electromagnetic theory. The course will also serve as a prerequisite
for post graduate and specialized studies and research.

UNIT | FOURIER SERIES 9+3

Di ri chl et disGemremlnFduridr sedes $ Odd and even functions 1 Half range
sine series 1 Half range cosine series i Complex form of Fourier Series T Par seval 6s
identify i Harmonic Analysis.

UNIT Il FOURIER TRANSFORMS 9+3
Fourier integral theorem (without proof) i Fourier transform pair 7 Sine and
Cosine transforms i Properties i Transforms of simple functions i Convolution theorem
iParseval 6s identity.

UNIT 1 PARTIAL DIFFERENTIAL EQUATIONS 9 +3

Formation of partial differential equations T Lagr ange ds oniinSelations afquat i
standard types of first order partial differential equations - Linear partial differential
equations of second and higher order with constant coefficients.

UNIT IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3

Solutions of one dimensional wave equation i One dimensional equation of heat
conduction i Steady state solution of two-dimensional equation of heat conduction
(Insulated edges excluded) 7 Fourier series solutions in cartesian coordinates.

UNIT V Z -TRANSFORMS AND DIFFERENCE EQUATIONS 9+3

Z-transforms - Elementary properties 1 Inverse Z-transform 1 Convolution theorem -
Formation of difference equations i Solution of difference equations using Z-transform.

Lectures : 45 Tutorials : 15 Total : 60



TEXT BOOKS
2. Grewal ,HiBphS,r AENgi neer i40"gEditMm Khaena aublishers, ,

Delhi, (2007)
REFERENCES
1. Bali . N. P andA Maenxitsbho o®o yoafl , E nfig i ,n78 eEdiion,g Mat h e m
Laxmi Publications(P) Ltd. (2007)
2. RamanadiB.h\e.r, EMmgi neer i nMata MtsGrawHlimRublishng 0 ,
Company limited, New Delhi (2007).
3. Gl y nAdlvaanmmecse,d iIModer n Engi n3§’Editid)nnRyarsMrat hemati cso

Education (2007).
4. Er win KrAgvace d gEn @i neer i ng8" Mditibnh Wileyardia (2G07D).,



308BMT02 MEDICAL PHYSICS 3003

AIM
To get the complete understanding of radioactivity and medical applications of various
radio isotopes

OBJECTIVES
To Study the effects of sound and light in Human body
To study the effects of radiation in matter and how isotopes are clinically used.

UNIT | 10

Electromagnetic spectrum and its medical application

Light - Physics of light, Intensity of light, limits of Vision and color vision Sound -
Physics of sound , Normal sound levels i Ultrasound fundamentals- Generation of
ultrasound ( Ultrasound Transducer) i Interaction of Ultrasound with Materials-Reflection
and Refraction i Absorption and Scattering Non- ionizing Electromagnetic Radiation
Tissue as a leaky dielectric T Relaxation Processes 1 Overview of non i ionizing
radiation effects -Low Frequency Effect i Higher frequency effect.

UNIT Il 10

Radioactive Decay i Spontaneous Emission i Isometric Transition - Gamma ray
emission, alpha, beta, positron decay, electron capture Principles of Nuclear Physics
T Natural radioactivity, Decay series,Half life period, type of radiation and their
applications. Production of radionuclides 1 Cyclotron produced Radionuclide -
Reactor produced Radionuclide i fission and electron Capture reaction, Radionuclide
Generator i Milking Process - Linear accelerator , Radionuclide used in Medicine and
technology.

UNIT Il INTERACTION OF RADIATION WITH MATTER 8
Interaction of charged particles_with matter i Specific ionization , linear energy Transfer
Range, Bremsstrahlung , Annihilation Interaction of Gamma radiations_with matter i
Photoelectric effect, Compton Scattering , pair Production, Attenuation of Gamma
Radiation, Interaction of neuron with matter

UNIT IV PHYSICS OF CARDIOPULMONARY SYSTEM 9
The Airways, - blood and lung interaction i measurement of lung volume i pressure air
flow volume relation ships of lungs 1 physics of alveoli i the breathing mechanism i
Major components of cardiovascular system i O2 and CO2 exchange in the capillary

system i Physical activity of heart i transmural pressuret Ber nol | i 6s principl e

to cardiovascular system - Blood flow 7 laminar and turbulent

UNIT V RADIATION EFFECTS 8
Acute Radiation Effects - The concept of LD 50 T Radiation syndromes- Central
nervous system syndrome - Gastro-intestinal syndrome i Bone Marrow syndrome
Delayed Effects of Radiation - Stochastic and Deterministic effects i Late
Deterministic effect in different organs and tissues.

TOTAL : 45 PERIODS

C

<



TEXT BOOKS

1. B.H Brown , PV Law ford, R H Sledmdl Physivso o d D F
and Biomedical Engineeringo, CRC Press, 1999.
2. Gopal B. Saha fAPhysics and Radi oBédo2006gy of Nuc

REFERENCES

1. John R. Cameron and James G. S ki wvfley & $ons¢ k |, i Medi
978.

2. RFFarrand PJAllisyiRoberts, fAPhysics for Medical | mag

3. P.Uma Devi , A Nagar at hnam, B S Satish Rao, i
.Churchill Livingstone pvt Itd, 2000.

4. S. Webb, AThe Physics of Medis,d@8. | magingo, Tayl



308BMTO03 SIGNALS AND SYSTEMS 3104

AIM
To study and analyse characteristics of continuous, discrete signals and systems

OBJECTIVE
1 To study the properties and representation of discrete and continuous signals
9 To study the properties and representation of discrete and continuous systems
9 To study the signals in time domain and frequency domain using Fourier
I To study the sampling process and analysis of signals and systems using
Laplace and Z-transforms.
9 To study the analysis and synthesis of systems.

1. Classification of Signals and Systems 9

Classification of signals i Continuous-time signal and discrete-time signals i periodic
and aperiodic signals 1 even and odd signals i energy and power signals i deterministic
and random signal. Basic operations on signals i arithmetic operations i reflections 1
time shifting i time scaling. Types of signals i exponential, sinusoidal, step, impulse and
ramp. System - impulse response of the system. Classification of systems i stable 1
memory i invertible 7 time invariant i linear 7 causal. Convolution integrals and its
properties. Sampling theorem.

2. Fourier Series and Fourier Transform 9

Continuous-time Fourier series (CTFS) T Exponential and trigonometric representation
of CTFS. Dirichlet condition. Properties of CTFS i linearity, time-shifting, time-reversal,

time-scal i ng, multi pl i c d tdiffeoentiatiorP antegrationaCoidtisuous-e | at i on
time Fourier transform (CTFT) 1 properties of CTFT i linearity, time shifting, time-
reversal, time-s cal i ng, mul tiplicati on, Tdiffatent@ationinhi on, Par

time and frequency domainsi integration. Application to systems - solution to differential

equation using CTFT.

Discrete-time Fourier series (DTFS) and Discrete-time Fourier transform (DTFT) i

properties i linearity, time-shifting, time-reversal, time-s c al i ng, mul tiplication
relation 7 difference 7 accumulation. Application to systems - solution to difference

equation using DTFT.

3. Laplace Transform 9

Unilateral and bilateral Laplace transform (LT) T region of convergence (ROC) -
properties of LT 1 linearity, time-shifting, time-reversal, time-scaling, multiplication,
convolution, P air slitfereatiations in time |aadt frequency domain 1
integration 1 initial value and final value theorem 71 inversion of LT i solution to
differential equation using LT 7 analysis of passive network using LT.



4, Discrete Fourier Transform (DFT) and Fast Fourier Transform (FFT)

9
Discrete Fourier transform 1 properties of DFT 1 linearity, circular-shifting in time and
frequency domains, time-reversal, time-scaling, circular correlation, multiplication,
convol ut i onrelatign & circuar arvdusion T circle method, matrix method 1
sectional convolution 7 overlap-add method and overlap-save method i radix-2 fast
Fourier algorithm 7 decimation-in-time FFT i decimation-in-frequency FFT i inverse
FFT.

5. Z-tranform and state matrix 9

Z-transform (ZT) T region of convergence (ROC) - properties of ZT T linearity, time-

shifting, time-reversal, time-s c al i ng, mul tiplicati on, tonvol uti
differentiation in time and frequency domain 1 integration i initial value and final value

theorem 71 inversion of ZT i power series method, partial-fraction method, residual

method - solution to difference equation using ZT.

State variable description for LTI system T determination of transfer function from state

model T discrete-time model.

TEXT BOOK
1. Allan V. Oppenhein et al, ASignals and Syste
REFERENCE
1. Si mon Haykin and Barry Van Veen, ASignals an
2. Roger E . Zei mer eterasté,ﬁlﬂc’t’]@ﬁdl&dln,a;[ﬁganﬁ Syst
3. Dougl as K. Linder, ﬁﬁSig—lﬂl,az'l‘dEditimnlagg.Systemsc‘), M



308BMT04 SENSORS AND MEASUREMENTS 3104

UNIT | SCIENCE OF MEASUREMENT 7

Measurement System 1 Instrumentation T Classification and Characteristics of
Transducers 1 Static and Dynamic i Errors in Measurements i Calibration i Primary
and secondary standards.

UNIT Il DISPLACEMENT , PRESSURE, TEMPERATURE SENSORS 11

Strain Gauge: Gauge factor, sensing elements, configuration, unbounded strain gage,
biomedical applications; strain gauge as displacement & pressure transducers: force
summing devices, capacitive transducer, inductive transducer, LVDT,

Passive types: RTD materials & range, relative resistance vs. temperature
characteristics, thermistor characteristics, biomedical applications of Temperature
sensors. Active type: Thermocouple i characteristics,

UNIT 1l PHOTOELECTRIC AND PIEZO ELECTRIC SENSORS 9

Phototube, Photo Multiplier Tube (PMT), photovoltaic, photoconductive cells, photo
diodes, phototransistor, comparison of photoelectric transducers, spectro-photometric
applications of photo electric transducers. Piezoelectric active transducer and biomedical
applications as pressure & Ultrasound transducer.

UNIT IV SIGNAL CONDITIONING & SIGNAL ANALYSER 9

AC and DC Bridges i wheat stone bridge, Kelvin, Maxwell, Hay, Schering -Pre-amplifier
I impedance matching circuits 7 isolation amplifier. Spectrum analyzer.

UNIT V DISPLAY AND RECORDING DEVICES 9

Digital voltmeter i Multi meter i1 CRO i block diagram, CRT i vertical & horizontal
deflection system, DSO, LCD monitor, PMMC writing systems, servo recorders,
photographic recorder, magnetic tape recorder, Xi Y recorder, thermal recorder.

TOTAL : 45

TEXT BOOK
1. Principles of Applied Biomedical Instrumentation L.A Geddas and L.E.Baker i
John Wiley and sons.
2. Albert D.Helfrick and William D. Cooper. Modern Electronic Instrumentation and
Measur ement Techniqueso, Prentice Hal/l of

REFERENCES
1. Ernest o Doebelin and dhanesh N manik, Measuremet systems, Application and
design ,5" edition ,McGraw-Hill, 2007.

2. Khandpur R. S, AHamabodknsaofr uBde omad-Hibno, Tat a

New Delhi, 2007.

3. Lesli e Cromwel |, iBi omedi cal Il nstrumentat.i

of India, New Delhi, 2007.
4, John G. Webster, ifiMedi cal Il nstrumentati on
and sons, New York, 2004



308BMTO5 ELECTRONIC CIRCUITS 3104

AlM
The aim of this course is to familiarize the student with analysis and design of basic
transistor amplifier circuits, signal generator circuits and power supplies

OBJECTIVES:
On completion of this course, the student will understand
1 The methods of biasing transistors,
1 Design the simple amplifier circuits, and design of signal generation circuits,
1 Advantages and analysis of feed back,
91 Design of Power supplies.

UNIT | DIODE APPLICATIONS AND TRANSISTOR BIASING 9

Rectifiers 7 HWR, FWR, Bridge rectifier with and without capacitor and pie filter.
Clipper- clampers 7 voltage multiplier circuits - Operating point of the bi-polar junction
transistor i Fixed bias circuit T Transistor on saturation i Emitter stabilized Bias Circuit 1
Voltage divider bias T Transistors switching network 7 Trouble shooting the Transistor
(In circuit testing)- practical applications. Biasing the FET transistors - CMOS devices 1
MOSFET handling.

UNIT Il SMALL SIGNAL AMPLIFIERS 9
Two port network, h-parameter model i small signal analysis of BJT (CE and CC
configurations only) i ihigh frequency model of BJT i (CE configuration only) - small
signal analysis of JFET (CS configuration only) - Frequency response of BJT and FET.

UNIT Il FEEDBACK AMPLIFIER AND OSCILLATORS 9
Basic of feedback system (block diagram approach) i Types of feedback amplifier i
Basic principles of oscillator. Audio oscillators i RC phase shift and wein bridge
oscillator. RF oscillators i Heartly and Collpit oscillator i Crystal oscillator,Multivibrators.

UNIT IV POWER AMPLIFIERS 9
Definition i Types of power amplifiers i Class A (series fed i transformer coupled )-
Class B amplifier i Class-B push-pull amplifier i Complimentary symmetry type - Class-
C amplifier T Heat sinking .

UNIT V VOLTAGE REGULATIONS 9
Shunt voltage regulator i Series voltage regulator 7 current limiting 7 feedback
technique i SMPS (Block diagram approach) i DC to DC converter - Three terminal IC
regulators (78XX and 79XX).

TEXT BOOKS:
1. Robert L. Boylestad, Louis Nashelsky , Electronic Devices and circuit Theory |,
Prentice Hall of India , 2004.

REFERENCES
1. David A. Bell , Electronic Devices And Circuits 4 th Edition Prentice Hall of India,
2003.
2. Millman Haykins, Electronic Devices And Circuits,2"™ Edition Tata MC Graw
Hill,2007.

308BMT06 BIOCHEMISTRY 3003



AIM
U To study the biochemical reactions and the various methods to analyze them.
Objective:
U To give a clear understanding of important biomolecules and their functions.
U To analyze the metabolic pathways in normal and diseased state.
U To help in devising analytical & diagnostic tools.

UNIT | 6
Introduction to biochemistry i Biomolecules, structure of water & its importance i
Important noncovalent forces i Hydrogen bonds, electrostatic, hydrophobic &

vanderwaals forces 1 Acid, base & buffers i pH, Henderson Hasselbalch equation.
Biological buffers and their significance T Principle of viscosity T surface tension ,
adsorption, diffusion, osmosis & their applications in biological systems.

UNIT II 9
Classification, structure & properties of carbohydrates i mono, di , oligo &
polysaccharides. Classification, structure & properties of amino acids & proteins.
Classification, structure & properties of Lipids i Simple lipids , Phospholipids , glycolipids
& steroids . Transport of lipids: Lipoproteins Structure & functions of nucleic acids 1
Nucleosides , nucleotides i Cyclic AMP , cyclic GMP , ATP , GTP i DNA & RNA

UNIT I 12
Classification of Enzymes, Chemical nature, Active Site, Specificity of Enzyme catalyzed
reactions, Regulation : Feedback , Allosteric , Covalent madification , Hormonal
regulation, co-enzymes. Assay of enzymes, enzymes in clinical diagnosis of diseases.
Introduction to Metabolism: Carbohydrate metabolism, Glycolysis

Lipid metabolism : fatty acid, beta oxidation , ketogenesis and cholesterol metabolism.
TCA cycle : Structure of biological membranes, electron transport & Oxidative
phosphorylation.

UNIT IV 9
Liver function and liver function tests, Kidney function and kidney function tests , normal
& abnormal constituents of urine and their clinical significance. General characteristics of
hormones. Structure , functions & disorders of thyroid , parathyroid , pituitary ,adrenal
and pancreatic hormones. Hormones as chemical messengers: General assay of
hormones i Bio assay , chemical assay & immuno assays.
UNIT V 9
Analytical techniques: Principle and applications of electrophoresis i PAGE , SDS
PAGE , Isoelectric focusing , Two Dimensional Electrophoresis. Chromatography:
Principle of adsorption & partition chromatography, Size exclusion , lon exchange &
affinity chromatography. Spectro photometry, fluorimetry, flame photometry, manometry
, microcalorimetry , electrochemical methods, biosensors , automation in clinical
laboratory , use of radio isotopes in biochemistry.
TOTAL : 45
TEXT BOOKS
1. Har p er 06 biochereistry Bywava.fW. Martin, Peter. A. Mayes , Victor. W.
Rodwell . LANGE medical publications, 2003.
2. Practical Biochemistry i Principles & Techniques,Keith Wilson & John Walker. Oxford
university press.
REFERENCE BOOKS
1. Understanding Enzymes By Trevor palmer. Published by Ellis Horwood LTD.

2. Bi ochemistry Lippincottds Il lustrated Revi e
A.Harvey. Lippincott-Raven publishers, 3™ edition, 2006.
308BMTO7 ANATOMY AND HUMAN PHYSIOLOGY 3 00 3

AIM



To provide the students the exposure to the fundamentals in human anatomy and
physiology.

UNIT | STUDY OF CELLULAR SYSTEM 8
Cell: Structure and organelles - Functions of each component in the cell. Cell membrane
T transport across membrane i origin of cell membrane potential (Nernst and Goldman
and Katz equations) i Action potential.

UNIT Il HEMATOLOGICAL SYSTEM 9
Blood composition - functions of blood i functions of RBC. WBC types and their
functions. Blood groups Timportance of blood groups i identification of blood groups.
blood flow factors regulating blood flow such as viscosity, radius , density etc (Fahreus
lindqvist effect, Poi seui |l | ebs Law )

UNIT I RENAL AND RESPIRATORY SYSTEM 9

Structure of Kidney and nephron. Mechanism of Urine formation and acid base
regulation. Dialysis. Components in of respiratory system. Oxygen and carbon dioxide
transport and acid base regulation.

UNIT IV CARDIAC SYSTEM 9

Structure of heart i Properties of Cardiac muscle i Cardiac muscle and pacemaker
potential - Cardiac cycle i ECG - Heart sound - volume and pressure changes and
regulation of heart rate.

UNIT V SENSORY SYSTEM 10

Structure of a Neuron. Synaptic conduction. Conduction of action potential in neuron
Parts of brain cortical localization of functions.. EEG. Simple reflexes , withdrawal
reflexes. Autonomic nervous system and its functions,Structure of eye ,ear and auditory
and visual pathways.

TEXT BOOK

1. Essential of human Anatomy and Physiology, Elaine.N. Marieb Eight edition,
Pearson Education New Delhi ,2007.

REFERENCE BOOKS

1. Review of Medical Physiology,22™ edition,Wiliam F.Ganong Mc Graw Hill New
Delhi,

2. Text book of Physiology, Prof. A.K. Jain, Third edition volume | and Il  Avichal
Publishing company, New Delhi



308BMP01 BIOCHEMISTRY AND HUMAN PHYSIOLOGY LAB 0042

10.

11.

12.

1)
2)
3)
4)
5)
6)
7
8)
9)

General tests for carbohydrates, proteins and lipids.
Preparation of serum and plasma from blood.
Estimation of blood glucose.

Estimation of serum cholesterol.

Assay of SGOT/SGPT.

Estimation of creatinine in urine.

Electrophoresis of serum proteins.

Separation of amino acids using thin layer chromatography.

ESR, PCV, MCH, MCV, MCHC, total count of RBCs and Hemoglobin estimation

Differential count of different WBCs and Blood group identification

|l shi hara chart for color blindness
by letters reading and opthalmoscope to view retina.

Weber 6s and Rinneed6s test for auditory
TOTAL : 60 PERIODS

LAB EQUIPMENTS

Test tube, microscope (Binocular), colorimeter

Centrifuge, Test tubes, anticoagulant

Blood Glucose kit

Cholesterol kit

SGOT/SGPT kit

Creatinine kit

Electrophoresis apparatus

Glass tanks, thin layer chromatography

ESR glan tube wintrobe PCV tube(Haemat ocr it t ube)
globinometer, Microscope, Haemocytometer(Mirror coated)

10)Differential count Leishman stain(readymade),Blood group antigen

,microscope slides.

1)l shi hara chart, Snell enbs chart
12 Weber 6s and Rinneeds test.

and

Snel |
condu
sahl i 6s

Opt hal mo
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ELECTRONIC CIRCUITS LAB

Rectifiers T HWR and FWR (with & without capacitor filter)

Zener diode as regulator
Study of biasing circuits

a. ). Fixed bias, ii). Self bias, iii). collector to base bias

FET amplifier

Differential amp i CMRR and determination of Gain

Design of RC coupled amplifier

Design of Voltage series feedback amplifier
Design of Class A and Class B amplifier
Design of RC phase shift oscillator

10 Design of Hartely Oscillator
11. Design of Colpit oscillator
12. Study of pulse shaping circuits

i). Astable Multivibrator
il). Monostable Multivibrator

00 32

TOTAL : 45 PERIODS

(Common to Electronic and Communication Engineering & Bio Medical Engg.)

LIST OF EQUIPMENTS AND COMPONENTS FOR A BATCH OF 30 STUDENTS
(3 per Batch)

S.No | Name of the Equipments / Components Quantity Remarks
Required

1 Variable DC Power Supply 10 (0-30V)

2 Fixed Power Supply 5 +/-12V

3 CRO 10 30MHz

4 Multimeter 10 Digital

5 Function Generator 5 1 MHz

6 Digital LCR Meter 1

Consumables (Minimum of 25 Nos. each)

7 BC107, BF195, 2N2222, BC147, BFW10,

SL100

8 IC 555, LEDs

9 Resistors 1/4 Watt Assorted

10 Capacitors

11 Inductors

12 Bread Boards

13 Transformer Diodes, Zener Diodes




408BMTO1 PROBABILITY AND RANDOM PROCESSES 310 4
(Common to ECE & Bio Medical Engineering)

AIM

This course aims at providing the necessary basic concepts in random processes.

Knowledge of fundamentals and applications of random phenomena will greatly help in

the understanding of topics such as signals & systems, pattern recognition, voice and

image processing and filtering theory.

OBJECTIVES
At the end of the course, the students would

1 Have a fundamental knowledge of the basic probability concepts.

1 Have a well-founded knowledge of standard distributions which can describe real
life phenomena.

1 Acquire skills in handling situations involving more than one random variable and
functions of random variables.

1 Understand and characterize phenomena which evolve with respect to time in
probabilistic manner.

1 Be able to analyze the response of random inputs to linear time invariant systems.

UNIT | RANDOM VARIABLES 9+3

Discrete and continuous random variables 1T Moments - Moment generating functions
and their properties. Binomial, Poisson ,Geometric, Uniform, Exponential, Gamma and
normal distributions 7 Function of Random Variable.

UNIT Il TWO DIMENSIONAL RANDOM VARIBLES 9+3
Joint distributions - Marginal and conditional distributions i Covariance - Correlation and

Regression - Transformation of random variables - Central limit theorem (for iid random

variables)

UNIT 1 CLASSIFICATION OF RANDOM PROCESSES 9+3
Definition and examples - first order, second order, strictly stationary, wide-sense
stationary and ergodic processes - Markov process - Binomial, Poisson and Normal

processes - Sine wave process i Random telegraph process.

UNIT IV CORRELATION AND SPECTRAL DENSITIES 9+3

Auto correlation - Cross correlation - Properties i Power spectral density i Cross
spectral density - Properties i Wiener-Khintchine relation 7 Relationship between cross
power spectrum and cross correlation function

UNIT V LINEAR SYSTEMS WITH RANDOM INPUTS 9+3

Linear time invariant system - System transfer function i Linear systems with random
inputs T Auto correlation and cross correlation functions of input and output i white
noise.

LECTURES : 45 TUTORIAL : 15 TOTAL : 60



TEXT BOOKS

1. Ol i ver C. Il be, AFundamentals of Applied pr
Elsevier, First Indian Reprint ( 2007) (For units 1 and 2)

2. Peebles Jrhabpki.lzi.t,y ARPPAamdom Vari ables and Rand
Tata McGraw-Hill Publishers, Fourth Edition, New Delhi, 2002. (For units 3, 4

and 5).
REFERENCES
1. Mil Il er, S. L and Chil der s, S. L, APihttobabi |l ity
applications to Signal Processihg and Communi cati onso, El sevi
Indian Reprint 2007.
2. H. Star k and J. W. Woods, AProbability an

Applications to Signal Pr oc e §Editiong2002. Pear son
3. Hwe i Hs u, i S c h a u nodysand @wbldms of érolalbility, TREnelom
Variables and Random P fHil eddiecnsNew Delhi, 2008t a Mc Gr aw

4, Leon-Garci a, A, AProbability and Random Process
Pearson Education Asia, Second Edition, 2007.
5. Yatesand D.J. Good man, AProbability and Stochast.i

and Sons, Second edition, 2005.



408BMT02 BIO MEDICAL INSTRUMENTATION 3003

1. BIO POTENTIAL ELECTRODES 9

Origin of bio potential and its propagation. Electrode-electrolyte interface, electrodei skin
interface, half cell potential, impedance, polarization effects of electrode i
nonpolarizable electrodes. Types of electrodes - surface, needle and micro electrodes
and their equivalent circuits. Recording problems - measurement with two electrodes.

2. ELECTRODE CONFIGURATIONS 9

Biosignals characteristics i frequency and amplitude ranges. ECG i Ei nt hovenods
triangle, standard 12 lead system. EEG i 10-20 electrode system, unipolar, bipolar and
average mode. EMG, ERG and EOG i unipolar and bipolar mode.

3. BIO AMPLIFIER 8

Need for bio-amplifier - single ended bio-amplifier, differential bio-amplifier i right leg
driven ECG amplifier. Band pass filtering, isolation amplifiers i transformer and optical
isolation - isolated DC amplifier and AC carrier amplifier. Chopper amplifier. Power line
interference.

4. MEASUREMENT OF NON-ELECTRICAL PARAMETER 10

Temperature, respiration rate and pulse rate measurements. Blood Pressure: indirect
methods - auscultatory method, oscillometric method, direct methods: electronic
manometer, Pressure amplifiers - systolic, diastolic, mean detector circuit.
Blood flow and cardiac output measurement: Indicator dilution, thermal dilution and dye
dilution method, Electromagnetic and ultrasound blood flow measurement.

5. BIO-CHEMICAL MEASUREMENT 9

Biochemical sensors - pH, pO2 and pCo2, lon selective Field effect Transistor (ISFET),
Immunologically sensitive FET (IMFET), Blood glucose sensors - Blood gas analyzers,
colorimeter, flame photometer, spectrophotometer, blood cell counter, auto analyzer
(simplified schematic description).

TEXT BOOKS:

1. Joseph J. Carr and John Momedial Egquipmenti | nt r o d u
Technol ogyo, Pearson Educati on, 2004.

2. John G. Webster, AMedi cal I nstrumentation Ap

and sons, New York, 2004

REFERENCE
1. Leslie Cromwel |, fiBi omedi cal I nstrumentation
India, New Delhi, 2007.
2. Khandpur R. S, AfHandbook of Bi o me eHill,dNew Il nstrunm
Delhi, 2003.
3. Standard Handbook of Biomedical Engineering & Design i Myer Kutz, McGraw-
Hill Publisher, 2003.

408BMT03  BASICS OF ELECTRICAL ENGINEERING 3 0 03

AIM



To make the students understand the basics of electricity generation and utilization.

OBJECTIVES
9 To study the magnetic circuits
9 To study the principle and application of transformers
9 To study the principle of operation of DC motors
9 To study the principle and operation of AC machines
9 To study the principle of fractional-kW motors and their applications.
1. MAGNETIC CIRCUIT 9
Magnetic effects of electric current, Magnetic circuits, Magnetic materials and B-H
relationship, Electromagnetic induction and force, Hysteresis and eddy current losses.

2. DC MOTORS 9
Parts of DC motors, types of motors, principle of operation of DC motors, Back EMF,
circuit model, power balance, calculation of torque and speed, armature and field
control, DC motor starting, calculation of efficiency.

3. TRANSFORMERS 9

Methods of generation of AC voltages, role of transformers in the distribution of
electricity, Construction and principle of operation of single phase transformers, ldeal
transformer, voltage and current relationships, impedance transformation, definition of
voltage regulation, Losses in the transformer, calculation of efficiency of transformer,
construction and voltage ratio aspects of single phase autotransformer, construction and
voltage ratio aspects three phase transformer.

4. AC MACHINES 9

Synchronous machines, construction, principle of operation, phasor diagram , voltage
equation, Open circuit and short circuit characteristics, voltage regulation, induction
motor, construction, circuit model, torque slip characteristics, starting , speed control-slip
control , frequency control

5. FRACTIONAL -KW MOTORS 9

Single phase induction motor, principle of operation, torque-speed characteristics, two-
phase motors, split phase motor, universal motor, two value capacitance motor, stepper
motors - variable reluctance stepper motor-single stack and multistack-permanent
magnet stepper motor- drive concepts-unipolar drive circuit, bipolar drive circuit-
calculation
TOTAL : 45
TEXT BOOKS:
1. D P Kothari and I J Nagrath, fABasic Electric
2. P. C Sen, APrinciples of EIlectriWley&achines
Sons, 2ed, 2007.
REFERENCE
1. Mu hammad Rashi d, Aneoiwer deeictesniansd caprpl
Prenticei Hall of India, 3" ed, 2004.

408BMT04 ANALOG AND DIGITAL ICs 3104
AlM

To understand the functions of various analog and digital IC and their
applications



OBJECTIVES
To acquire the knowledge about the characteristics and operation of various
analog ICs
To study the application of analog ICs in the designing circuit.
To study the applications of these Digital ICs.
To understand the basic of the Digital systems.
To study the design of the various functional circuits using these ICs.

1. OPERATIONAL AMPLIFIERS 9
The characteristics of Ideal Operation i slew rate, offset voltage, bias current, CMRR,
bandwidth - equivalent circuit of an op-Amp 71 virtual ground concept i1 Linear
applications of op-amp 1 inverting and noninverting amplifier, summing, subtracting,
averaging amplifier - voltage to current converter i current to voltage converter 1
Differential amplifiers i differentiator and integrator. Nonlinear applications i comparator
- Schmitt Triggers 7 Precision Diode Half wave and full wave rectifiers i Average
detectors T peak detector

2.  ACTIVE FILTERS AND SIGNAL GENERATOR 9
Active filters (first and second order) i Low pass, high pass, band pass filters, band
reject filters (notch filters). Oscillators - RC Phase shift and Wein-bridge. Waveform
generators - Square, triangular and saw tooth.

3. TIMER, PLL, A/D AND D/A CONVERTERS 9
555 Timer (internal diagram) and its applications T monostable multivibrator, astable
multivibrator. Phase locked Loop (565 - block diagram approach) and its applications -
Frequency multiplication, Frequency translation, voltage to frequency and frequency to
voltage converters. DAC 1 Binary weighted DAC and R-2R DAC. ADC i single slope
and dual slope ADCs, successive approximation ADC

4. NUMBER SYSTEMS AND LOGIC GATES 9
Decimal, Binary, Octal and Hexadecimal Numbers.-Conversion between these number
systems.-Compl ement s-1y &®s @ owohp d(etracdon issng complements 1
Encoding numbers and characters using Binary digits. i Binary coded Decimal i Gray
code - Binary to Gray code conversion i ASCII Code. Logic gates i Truth tables T NOT,
AND, OR, NOR, NAND, XOR, XNOR - Boolean Laws and theorems i Solving Boolean
expressions, Truth Tables and Logic circuits i The Karnaugh Map i half adder, full
adder, Multiplexers and Demultiplexers - Decoders and encoders. Coding of
Combination Circuits in verilog.

5. REGISTERS AND COUNTERS 9
Flip Flops i RS, D, T, JK Flip Flops i Characteristic equations, exciting tables i JK
Master 1 Slave flip-flop T Universal shift register. Design of modulo-N counters i counter
design using state diagram. sequential circuit design with verilog.

TOTAL =45 HOURS

TEXT BOOKS
1. Ramakant A. GaAM® knd hirtkar |cs, RAri@oe Hall, 1994
2. M. Morris Mano , AiDigital Logic and Computer

REFERENCE:



RobertB. Nort hr op, AAnal ysis and Application of
to Biomedical Instrumentation, CRC Press, 2004.

Sergio Franco, DESIGN with Operational Amplifiers and analog Integrated
circuits, McGraw-Hills

Mil Il man , J. Hal kest €o6i kot &g Gataewd HE | | , 19
John. F. Wakerl vy, ADigital design princi |
Education,Fourth Edition, 2007 .

Charl es H. Rot h, Jr, AFundamental s of Logi «

Books, 2002



408BMT05 PATHOLOGY AND MICROBIOLOGY 3003

UNIT I 9
Cell Degeneration, repair and neoplasia-Cell injury and Necrosis, Apoptosis,
Intracellular accumulations, Pathological calcification, cellular adaptations of growth and
differentiation, Inflammation and Repair including fracture healing, Neoplasia,
Classification, Benign and Malignant tumours, carcinogenesis, spread of tumours.

UNIT II: 9
Fluid and hemodynamic derangements, - edema, normal hemostasis, thrombosis,
disseminated intravascular coagulation, embolism, infarction, shock.

Hematological disorders-Bleeding disorders, Leukaemias, Lymphomas.

UNIT Il : 9
General Structural Organisation of bacterial and viral cell- growth and identification of
bacteria, observation of culture.

Microscopy: Light microscopy, dark field microscopy, phase contrast microscopy,
fluorescence and electron microscopy.

UNIT IV: 9
Genetic disorders, Infection and Immunity-Mutations, Autosomal and X linked
disorders, Mendelian disorders, types of immune response, hypersensitivity disorders,
Immune deficiency syndrome, Viral disease, Chlamydial ,Bacterial, Mycoplasma,
Rickettsial, Fungal, protozoal and helminthic disease.

UNIT V: 9
Identification of disease producing organisms, simple stain, Gram stain, AFB stain,
Fluorescent techniques, antigen-antibody techniques.

TEXT BOOKS:

1. Ramzi S Cotran, Vinay Kumar & Stanley L Robbins: Pathologic Basis of diseases. WB
Saunders Co. 7™ edn-2005.

2. Harsh Mohan: Text book of Pathology. Jaypee publishers. 4™ edn. 2000.

REFERENCE:
1. Underwood JCE: General and Systematic Pathology Churchill Livingstone
3edn.2000.

MICROBIOLOGY

TEXT BOOK

1. Ananthanarayanan R& Panicker CKJ:Textbook of Microbiology. Orient Longmans.7™
ed.2006.

2..Dubey RC and Maheswari DK.A textbook of Microbiology. S Chand,2007.

REFERENCES:

1. Prescott,Harley,Klein.Microbiology.Mc Graw Hill 5™ ed. 2002.

2. Manual of Microbiology tool ssstwdedt t echni ques.
edition.2007.

408BMTO6 ANALOG AND DIGITAL COMMUNICATION 3003



1. ANALOG MODULATION 9

Amplitude Modulation i AM, DSBSC, SSBSC, VSB i PSD, modulators and
demodulators i Angle modulation T PM and FM 7 PSD, modulators and demodulators 1
Superheterodyne receivers

2. PULSE MODULATION 9

Low pass sampling theorem 7 Quantisation - PAM i Line coding - PCM, DPCM, DM,
ADPCM and ADM, Channel Vocoder,i Time Division Multiplexing, frequency Division
Multiplexing

3. DIGITAL MODULATION AND TRANSMISSION 9

Phase shift keying i BPSK, DPSK, QPSK - Principles of M-ary signaling M-ary PSK &
QAM T Comparison, ISI i Pulse shaping T Duo binary encoding - Cosine filters i Eye
pattern, equalizers

4. INFORMATION THEORY AND CODING 9

Measure of information 7 Entropy T Source coding theorem - Shannon-Fano coding,
Huffman Coding, LZ Codingi Channel capacity i Shannon-Hartley law i Shannonos
limit- Error control Codes i Cyclic codes, Syndrome calculation i Convolutional Coding,
Sequential and Viterbi decoding

5. SPREAD SPECTRUM AND MULTIPLE ACCESS 9

PN sequences i properties T m-sequence i DSSS i Processing gain, Jamming i FHSS
I Synchronisation and tracking - Multiple Access1 FDMA, TDMA, CDMA

Tutorial =15
TOTAL 45+15 = 60
TEXT BOOK:
1. H Taub, D L Schilling, G Saha, APrinciples
TMH, 2007
2. S. Haykin ADigital Communicationso John Wil e
REFERENCES:
1. B. P. Lat hi , fiModern Di gi toan Synsdt eArsadl, o g3 / @q m i
University Press,2007
2. H P Hsu, Schaum Outline Series-fiAnal og and Digital Communi
2006
3. B. Skl ar , ADigital Communi cati ons Fundament al

Education 2007

408BMTO07  ENVIRONMENTAL SCIENCE AND ENGINEERING 3 003



(Common to Civil, CSE, IT & Biomedical Degree Programmes)

AIM

The aim of this course is to create awareness in every engineering graduate about
the importance of environment, the effect of technology on the environment and
ecological balance and make them sensitive to the environment problems in every

professional endeavour that they participates.

OBJECTIVE

At the end of this course the student is expected to understand what constitutes
the environment, what are precious resources in the environment, how to
conserve these resources, what is the role of a human being in maintaining a
clean environment and useful environment for the future generations and how to
maintain ecological balance and preserve bio-diversity. The role of government

and non-government organization in environment managements.

UNIT | ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14
Definition, scope and importance of environment i need for public awareness -
concept of an ecosystem i structure and function of an ecosystem i producers,
consumers and decomposers i energy flow in the ecosystem i ecological
succession i food chains, food webs and ecological pyramids 1 Introduction,
types, characteristic features, structure and function of the (a) forest ecosystem
(b) grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds,
streams, lakes, rivers, oceans, estuaries) i Introduction to biodiversity definition:
genetic, species and ecosystem diversity i biogeographical classification of India
i value of biodiversity: consumptive use, productive use, social, ethical, aesthetic
and option values i Biodiversity at global, national and local levels i India as a
mega-diversity nation i hot-spots of biodiversity i threats to biodiversity: habitat
loss, poaching of wildlife, man-wildlife conflicts i endangered and endemic
species of India i conservation of biodiversity: In-situ and ex-situ conservation of
biodiversity.

Field study of common plants, insects, birds

Field study of simple ecosystems 1 pond, river, hill slopes, etc.

UNIT II ENVIRONMENTAL POLLUTION 8
Definition 7 causes, effects and control measures of: (a) Air pollution (b) Water
pollution (c) Soil pollution (d) Marine pollution (e) Noise pollution (f) Thermal

pollution (g) Nuclear hazards i soil waste management: causes, effects and



control measures of municipal solid wastes 1 role of an individual in prevention of
pollution 7 pollution case studies i disaster management: floods, earthquake,
cyclone and landslides.

Field study of local polluted site i Urban / Rural / Industrial / Agricultural.

UNIT Il NATURAL RESOURCES 10
Forest resources: Use and over-exploitation, deforestation, case studies- timber
extraction, mining, dams and their effects on forests and tribal people 7 Water
resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams-benefits and problems i Mineral resources: Use and
exploitation, environmental effects of extracting and using mineral resources,
case studies i Food resources: World food problems, changes caused by
agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide
problems, water logging, salinity, case studies T Energy resources: Growing
energy needs, renewable and non renewable energy sources, use of alternate
energy sources. case studies 1 Land resources: Land as a resource, land
degradation, man induced landslides, soil erosion and desertification i role of an
individual in conservation of natural resources 1 Equitable use of resources for
sustainable lifestyles.

Field study of local area to document environmental assets 1 river / forest /

grassland / hill / mountain.

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7
From unsustainable to sustainable development i urban problems related to
energy i water conservation, rain water harvesting, watershed management i
resettlement and rehabilitation of people; its problems and concerns, case studies
T role of non-governmental organization- environmental ethics: Issues and
possible solutions i climate change, global warming, acid rain, ozone layer
depletion, nuclear accidents and holocaust, case studies. i wasteland reclamation
T consumerism and waste products i environment production act T Air
(Prevention and Control of Pollution) act i Water (Prevention and control of
Pollution) act i Wildlife protection act i Forest conservation act i enforcement
machinery involved in environmental legislation- central and state pollution

control boards- Public awareness.

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6
Population growth, variation among nations i population explosion i family

welfare programme i environment and human health 7 human rights i value



education i HIV/AIDS i women and child welfare 1 role of information technology
in environment and human health 1 Case studies.

TOTAL : 45 PERIODS

TEXT BOOKS

1. Gil bert M. Mast er s ,0 FErviranmentald &rgineedny arnd
Sci e n d"emlition2Pearson Education, 2004.

2. Benny Joseph, AEnNnvironmeaqit meé e rSicn ge@Grawe T aatnad Mc
Hill, New Delhi, 2006.

REFERENCE BOOKS

1. R. K. Trivedi, fHandbook of E rGuidetinesy me nt al l
Compliancesand St andar ds o0, Vol . | and ||, Enviro Me

2. Cunningham, W. P. Cooper, T. H. Gor dhiaao , AfENnv
Jaico Publ., House, Mumbai, 2001.

3. Dhar mendra S. Sengar , AEnNnvironment al | awo,
LTD, New Delhi, 2007.

4. Rajagopal an, R, AENnv-Fromme&nt &li s Stt wdi @wr e 0,

University Press (2005).



408BMPO1 INTEGRATED CIRCUIT LAB 0032

Inverting, non-inverting amplifier and comparator
Integrator and Differentiator

Active filter T first order LPF and HPF

Schmitt trigger using IC741

Instrumentation amplifier using IC741

Wein bridge oscillator

Multivibrator using IC555 Timer

Study of logic gates, Half adder and Full adder
Encoder and BCD to 7 segment decoder

10 Multiplexer and demultiplexer using digital ICs
11. Universal shift register using flipflops

12. Design of mod-N counter

CoNorONE

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS AND COMPONENTS FOR A BATCH OF 30 STUDENTS (3 per Batch)

S.N | Name of the equipments / Components Quantity Remarks

0 Required

1 Dual ,(0-30V) variable Power Supply 10 -

2 | CRO 9 30MHz

3 Digital Multimeter 10 Digital

4 Function Generator 8 1 MHz

5 IC Tester (Analog/Digital) 2

6 Bread board 10
Consumables (Minimum of 25 Nos. each)

1 IC 741 25

2 IC NE555 25

3 LED 25

4 Potentiometer

5 Seven Segment Display 25

6 | Capacitor

7 Resistors 1/4 Watt Assorted 25

8 Single Strand Wire 25

9 Encoder and Decoder ICs o5

(IC7445, IC 74147)
10 | Multiplexer and Demultiplexer ICs. o5
(1C74150, IC74154)

11 | Shift register ICs, Counter ICs 25

12 | IC7400 25

13 | IC7404 25

14 | IC7402

15 | IC7408 25

16 |IC7411 25

17 |1C7432 25

408BMPO02 PATHOLOGY AND MICROBIOLOGY LAB. 0042



=

Urine physical and chemical examination (protein, reducing substances, ketones,
bilirubin and blood)

Hematoxylin and eosin staining.

Study of parts of compound microscope

Histopathological slides of benign and malignant tumours.

Manual tissue processing and section cutting (demonstration)
Simple stain.

Gram stain.

AFB stain.

Slides of malyarial parasites, micro filaria and leishmania donovani.
10 Haematology slides of anemia and leukemia

11. Bleeding time and clotting time.

12. Study of bone marrow charts

©CoNoOr®WN

TOTAL : 60 PERIODS

(Lab Requirement for a both of Semester)

1) Test tubes, Test tube racks, Bunsen burner(

Sulphosalicylic acid), centrifuge, microscope.

2) Slides, cover slips,H & E stains

3) Microscope

4)Beakers,graded alcohols, acetone,Lmoulds(or maling bodies), paradigm wax, water

bath, microtone for section cutting,slides,cover slips,hotair oven,refrigerator to store

chemical and ice.

5)whanman filter paper for bleeding time Test tubes.

6) Simple Stain test

SIMPLE STAIN, Glass Slide

Reagents i Methylene blue, Crystal Violet, Cabal luschin

7) Gram Stain test

SIMPLE GRAM STAIN
Reagentsi Cr yst al Vi ol et, Gr anafteholBafrahinne, 95% et hyl
Urine bacterial count/ml exceeding 100,000(10s) denotes urinary tract infection.
Normal : 0-100 ml
Glass Slide

8) AFB Strain test

ACID FAST STAIN (ZIEHL i NEELSON METHOD)

Reagent i Carbal lushin, Acid Alcohol, Methylene blue, Glass slide

9) Bone marrow charts



St . PETEROS UNI VERSI T

Chennai i 600 054.
B. TECH. BIOTECHNOLOGY
3 & 4 SEMESTERS CURRICULUM AND SYLLABI

Regulations i 2008

SEMESTER Il
(Applicable to the students admitted from the Academic ye ar 2008 1 2009 onwards)
Code No. | Course Title [Credit | L [T| P Marks
Theory CA | EA | Total
308BTTOL Transforms and Partial Differential 3 3 111 0o o5 75 100
Equation
308BTT02 Principles of Chemical Engineering 2 3 ]0]0 25 75 100
308BTTO3 Envi_ronm_ental science and 5 3 1ol o o5 75 100
Engineering
308BTT04 Cell Biology 3 3 /0|0 25 75 100
308BTT05 Bioorganic _Chemistry 2 3 ]/0]0 25 75 100
308BTTO06 Biochemistry i | 3 3 ]0]0 25 75 100
Practical
308BTPO1 Bio Chemistry Lab 1 0 |0] 4 25 75 100
308BTP02 Bioorganic Chemistry Lab 1 0 |0] 4 25 75 100
308BTP03 Cell Biology Lab 1 0 |0] 4 25 75 100
Total 18 18 |1 |12 | 225 | 675 900
SEMESTER IV
(Applicable to the students admitted from the Academic year 2008 i 2009 onwards)
Code No. \ Course Title \ Credit \ L \ T \ P Marks
Th eory CA | EA |Total
408BTT01 Basic Industrial Biotechnology 2 3 /0|0 25 75 100
408BTT02 Probability and Statistics 3 3 |/1|0 25 75 100
408BTT03 Unit Operations 3 3 ]/]0]0 25 75 100
408BTTO4 Chemical Thermodvnamics and Bio 3 3 1ol o o5 75 100
Thermodynamics
408BTT05 Instrumental Methods of Analysis 2 3 /0|0 25 75 100
408BTT06 Microbiology 2 3 ]/]0]0 25 75 100
Practical
408BTPO1 Microbiology Lab 1 0 |0 4 | 25 75 100
408BTPO2 Instrumentation Methods of 1 0 lo o5 75 100
Analysis Lab
408BTP03 Chemical Engineering Lab 1 O |0 4 25 75 100
Total 18 18 |1 |12 | 225 | 675 900




308BTT01 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS 3104
(Common to all branches of BE / B.Tech Programmes)

OBJECTIVES

The course objective is to develop the skills of the students in the areas of Transforms
and Partial Differential Equations. This will be necessary for their effective studies in a
large number of engineering subjects like heat conduction, communication systems,
electro-optics and electromagnetic theory. The course will also serve as a prerequisite
for post graduate and specialized studies and research.

UNIT | FOURIER SERIES 9+3

Diri chl et disGemrelnFduridr sedes $ Odd and even functions 1 Half range

sine series T Half range cosine series T Complex form of Fourier Seriesi Par seval 6s
identify T Harmonic Analysis.

UNIT Il FOURIER TRANSFORMS 9+3

Fourier integral theorem (without proof) i Fourier transform pair 7 Sine and

Cosine transforms 1 Properties i Transforms of simple functions i Convolution theorem
iParseval 6s identity.

UNIT I PARTIAL DIFFERENTIAL EQUATIONS 9+3

Formation of partial differential equations T Lagr angeds | iinSelaionsa quati on

standard types of first order partial differential equations - Linear partial differential
equations of second and higher order with constant coefficients.

UNIT IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3

Solutions of one dimensional wave equation i One dimensional equation of heat
conduction T Steady state solution of two-dimensional equation of heat conduction
(Insulated edges excluded) i Fourier series solutions in cartesian coordinates.

UNIT V Z -TRANSFORMS AND DIFFERENCE EQUATIONS 9+3

Z-transforms - Elementary properties i Inverse Z-transform i Convolution theorem -
Formation of difference equations i Solution of difference equations using Z-transform.

Lectures : 45 Tutorials : 15 Total : 60

TEXT BOOKS



1. Gr ewal ,HiBy.hSe,r fAEngi neer i48"gEditdm Kiaena aublishers,,

Delhi, (2007)
REFERENCES
1. Bali . N. P andA Maenxitsbho o&o yoafl , Enfg i n78 ebdifion, g Mat hem

Laxmi Publications(P) Ltd. (2007)

2. Ramana.B.V., Hiigher Engi neer i rrgta MtsGtawHilimRublishng 0 ,
Company limited, New Delhi (2007).

3. Gl y nAdlvaanmecse,d iIModer n Engi n3§’Editid)nnRyarsMrat hemati cso
Education (2007).

4. Er wi n KrpAedyvsaznicge,d fEn gi n e e r 8"neditioh) Wiley Iadin20G7)c s o ,



308BTTO2 PRINCIPLES OF CHEMICAL ENGINEERING 3003

PRE-REQUISITE:
MAIN AIM(S) OF THE COURSE

The course aims to develop skills of the Students in the area of Chemical Engineering
with emphasis in Thermodynamics fluid mechanics. This will be necessary for certain
other course offered in the subsequent semesters and will serve as a prerequisite

MAIN TOPICS OF STUDY

UNIT | OVERVIEW OF PROCESS INDUSTRY 8

Mass and energy conservation; process automation; environment; Sl units; conservation
factors; applied mathematics for experimental curve fitting; numerical differentiation;
integration.

UNIT Il MATERIAL BALANCES 10

Overall and component balances; material balances without and with chemical
reactions; degrees of freedom; steady and unsteady state; unit operations;
recycle and by pass; humidity calculations.

UNIT 1l FIRST AND SECOND LAWS OF THERMODYNAMICS 9

Energy balances; sensible heat, latent heat; vapour pressure; steady and unsteady state
calculations.

UNIT IV FLUID MECHANICS 10

Fluids; fluid statics and applications in chemical engineering; fluid flow; laminar; turbulent
pressure drops; compressible fluid flow concepts; multiphase flow concepts.

UNIT V FLOW THROUGH PACKED COLUMNS 8

Fluidisation; centrifugal and piston pumps; characteristics; compressors; work.
TOTAL PERIOD: 45
TEXTS PRESCRIBED:

1. Bhatt B.l., Vora S.M. Stoichiometry. 3" Edition. Tata McGraw-Hill, 1977.

2. McCabe W. L., Smith J. C, Harri ot P. AUNI t

5" Edition. McGraw-Hill Inc., 1993.

Ope



308BTTO3 ENVIRONMENTAL SCIENCE AND ENGINEERING 3003
(Common to EEE, EIE, ICE, Biotech, Chemical, Fashion, Plastic, Polymer & Textile)

OBJECTIVES

1 To create an awareness on the various environmental pollution aspects and issues.

1 To give a comprehensive insight into natural resources, ecosystem and biodiversity.

9 To educate the ways and means to protect the environment from various types of
pollution.

9 To impart some fundamental knowledge on human welfare measures.

1. INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES

10
Definition, scope and importance i need for public awareness i forest resources: use
and over-exploitation, deforestation, case studies. Timber extraction, mining, dams and
their ground water, floods, drought, conflicts over water, dams-benefits and problems i
mineral resources: use effects on forests and tribal people i water resources: use and
over-utilization of surface and exploitation, environmental effects of extracting and using
mineral resources, case studies i food resources: world food problems, changes caused
by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide
problems, water logging, salinity, case studies i energy resources: growing energy
needs, renewable and non renewable energy sources, use of alternate energy sources.
Case studies i land resources: land as a resource, land degradation, man induced
landslides, soil erosion and desertification i role of an individual in conservation of

natural resources i equitable use of resources for sustainable lifestyles.

Field study of local area to document environmental assets i river / forest / grassland /

hill / mountain.

2. ECOSYSTEMS AND BIODIVERSITY 14
Concept of an ecosystem 1 structure and function of an ecosystem i producers,
consumers and decomposers i energy flow in the ecosystem i ecological succession 1
food chains, food webs and ecological pyramids i introduction, types, characteristic
features, structure and function of the (a) forest ecosystem (b) grassland ecosystem (c)
desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans,
estuaries) i introduction to biodiversity i definition: genetic, species and ecosystem
diversity 7 biogeographical classification of India i value of biodiversity: consumptive
use, productive use, social, ethical, aesthetic and option values i biodiversity at global,
national and local levels i India as a mega-diversity nation 7 hot-spots of biodiversity i

threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts T



endangered and endemic species of India i conservation of biodiversity: in-situ and ex-
situ conservation of biodiversity.

Field study of common plants, insects, birds
Field study of simple ecosystems i pond, river, hill slopes, etc.



3. ENVIRONMENTAL POLLUTION 8
Definition T causes, effects and control measures of: (a) air pollution (b) water pollution
(c) soil pollution (d) marine pollution (e) noise pollution (f) thermal pollution (g) nuclear
hazards 1 solid waste management: causes, effects and control measures of urban and
industrial wastes 1 role of an individual in prevention of pollution i pollution case studies
T disaster management: floods, earthquake, cyclone and landslides.

Field study of local polluted site T urban / rural / industrial / agricultural

4. SOCIAL ISSUES AND THE ENVIRONMENT 7
From unsustainable to sustainable development i urban problems related to energy i
water conservation, rain water harvesting, watershed management i resettlement and
rehabilitation of people; its problems and concerns, case studies i environmental ethics:
issues and possible solutions T climate change, global warming, acid rain, ozone layer
depletion, nuclear accidents and holocaust, case studies. i wasteland reclamation 1
consumerism and waste products i environment production act 7 air (prevention and
control of pollution) act i water (prevention and control of pollution) act i wildlife
protection act i forest conservation act T issues involved in enforcement of

environmental legislation i public awareness.

5. HUMAN POPULATION AND THE ENVIRONMENT 6
Population growth, variation among nations 7 population explosion i family welfare
programme i environment and human health i human rights i value education i hiv /
aids T women and child welfare i role of information technology in environment and

human health T case studies.

TOTAL : 45

TEXT BOOKS

1. Gil bert M. Master s, il ntroducti on t o Environ
Pearson Education Pvt., Ltd., Second Edition, ISBN 81-297-0277-0, 2004.

2. Miller T.G. Jr ., AEnvironment al Sciencebo, Wa

REFERENCES

1. Bharucha Erach, iThe Bi odiversity of Il ndi a
Ahmedabad India.

2. Townsend C. Harper J and Michael Begon, AREssent

Science.



3. Trivedi R. K. and P. K. Goel , fi | RAScienoed uct i

Publications.

4. Trivedi R. K., AHandbook of Environme
andSt andardso, Vol. | and |1, Enviro

5. Cunni ngham, W. P. Cooper, T. H. Gor hani ,
Publ., House, Mumbai, 2001.

6. Wager K. D. AEnvironment al Management
USA, 1998.

308BTT04 CELL BIOLOGY 3003

MAIN AIM(S) OF THE COURSE

The course aims to develop skills of the Students in the area of Cell Biology and Cell
Signalling pathways. This will be necessary for studies in course like Microbiology,
Molecular course is also a prerequisite for other Biology, etc., This courses offered in the
subsequent semesters.

UNIT | CELL STRUCTURE AND FUNCTION OF THE ORGANELLES 9

Eukaryotic and prokaryotic cells, principles of membrane organisation, membrane
proteins, cytoskeletal proteins, types of cell division, mitosis & meiosis, extra cellular
matrix, cell cycle and molecules that control cell cycle.

UNIT Il TRANSPORT ACROSS CELL MEMBRANES 9
Passive & active transport, permeases, sodium potassium pump, Ca2+ ATPase pumps,
lysosomal and vacuolar membrane ATP dependent proton pumps, co transport symport,
antiport, transport into prokaryotic cells, endocytosis and exocytosis. Entry of viruses
and toxins into cells.

UNIT Il RECEPTORS AND MODELS OF EXTRA CELLULAR SIGNALLING 9

Cytosolic, nuclear and membrane bound receptors, examples of receptors, autocrine,
paracrine and endocrine models of action, quantitation and characterisation of receptors.

UNIT IV SIGNAL TRANSDUCTION 9

Signal amplification, different models of signal amplifications, cyclic amp, role of inositol
phosphates as messengers, biosynthesis of inositol tri phosphates, cyclic GMP and g
proteins, role in signal transduction, calcium ion flux and its role in cell signaling, current
models of signal amplification, phosphorylation of protein kinases, regulation of protein
kinases, serine i threonine kinases, tumor necrosis factor receptor families.

UNIT V CELL CULTURE 9
Techniques for the propagation of eukaryotic and prokaryotic cells. Cell line, generation
of cell lines, maintenance of stock cells, characterization of cells, immunochemistry,
morphological analysis techniques, in cell culture, ex-plant cultures primary cultures,
contamination, differentiation, three dimensional cultures, role of matrix in cell growth.

nt al
Me d i

on

Law

a.

AENvI

o, W.

B.

r



TOTAL PERIOD: 45
TEXTS PRESCRIBED:

1. Darnel | J, Lodi sh H, Bal ti more D, iMol ecul ar
2. Ki mball T.W., #ACell Bi ol ogyo, Wesley Publish
REFERENCES:
1. De Robertis & De Robertis, ACel | Bi ol ogyo
2. James D. Watson, iMol ecul ar Biology of
308BTTO5 BIOORGANIC CHEMISTRY 300 3

PRE-REQUISITE:
MAIN AIM(S) OF THE COURSE

The course aims to develop skills of Students in the area of Organic Chemistry and its
applications in Biology. This will be a prerequisite to courses like Molecular Modelling,
Bioseparations etc.

MAIN TOPICS OF STUDY
UNIT | INTRODUCTION TO ENZYMES 9

Classification of enzymes. Mechanisms of enzyme action; concept of active site and
energetics of enzyme substrate complex formation; specificity of enzyme action;
Stereochemistry i R,S notation 1 re-si faces 1 e,z isomerism- conformers- ethane 1
cyclopean - reactivates- mechanisms of snl sn2 reactions, el e2 reactions i ester
formation and hydrolysis, reaction rates - hammond's postulate i h/d effects. Catalysis 1
general acid 1 base and covalent catalysis.

UNIT Il KINETICS OF ENZYME ACTION 9
Allosteric regulation of enzymes, Monod changeux wyman model, ph and temperature
effect on enzymes & deactivation kinetics - Stereospecific enzymatic reactions i
Stereochemistry of nucleophilic reactions i chiral methyl group i chiral phosphate.

UNIT I ENZYME IMMOBILIZATION & CASE STUDIES OF ENZYME
STRUCTURE AND MECHANISM 9

Physical and chemical techniques for enzyme immobilization i adsorption, matrix
entrapment, encapsulation, cross-linking, covalent binding etc., - examples, advantages

and disadvantages. Case studies include dehydrogenases, proteases i - lysozyme-
stability of proteins
UNIT IV KINETICS OF PROTEIN FOLDING 9

Kinetics of single substrate reactions; estimation of Michelis T Menten parameters, multi
substrate reactions- mechanisms and kinetics; turnover number; types of inhibition &
models T substrate, product - folding of peptides.
UNIT V FOLDING PATHWAYS & ENERGY LANDSCAPES 9

Folding of ci2 i nucleation condensation mechanism i folding of barnase
T time resolution 7 insights from theory i optimization of folding rates T molecular
chaperones. Production and purification of crude enzyme extracts from plant, animal and
microbial sources; methods of characterization of enzymes; development of enzymatic
assays

TOTAL PERIOD: 45

TEXTS PRESCRIBED:



1. Harvey W. Bl anch, Dougl as S. Cl ar k, ABi ochem
Inc.

2. James M. Lee, fABiochemical Engineeringbo, PHI
REFERENCES:

1. Structure and Mechanism In Protein Science: A Guide To Enzyme Catalysis and
Protein Folding; A. R. Fersht, W.H. Freeman, 1999.

2. Bioorganic Chemistry; H. Dugas, Springer Verlag, 1999.

3.James. E. Bail ey & David F. ol I'i s
McGraw-Hill.

4. Wi seman, i Entzryonleo By @w,t el | i s Horwood Pub.

, AiBi ochen



308BTTO6 BIOCHEMISTRY - | 3
003

Aim : To enable students learn the basic fundamental of biochemical Processes.

Objectives:

To ensure students have a strong grounding in structures and reactions of
biomolecules.

To introduce them to metabolic pathway of the major bimolecular and relevance to
clinical conductors.

To correlate biochemical processes with biotechnology applications.

UNIT | INTRODUCTION TO BIOMOLECULES
5

Basic principles of organic chemistry, types of functional groups, biomolecules,
chemical nature, water, pH and biological buffers.

UNIT I
15

Structure and properties of Important Biomolecules.

Carbohydrates (mono, di, oligo & polysaccharides) Proteoglycans,
glucosaminoglycans. mutarotation, glycosidic bond, reactions of monosaccharides,
reducing sugars .

Lipids: fatty acids, glycerol, saponification, iodination, hydrogenation,
phospholipids, glycolipids, sphingolipids, cholesterol, steroids, prostaglandins.

Amino Acids, Peptides, Proteins, measurement, structures, hierarchy of
organization primary, secondary, tertiary and quaternary structures, glycoproteins,
lipoproteins. Determine of primary structure.

Nucleic acids: purines, pyrimidines, nucleoside, nucleotide, RNA, DNA
,reactions, properties, measurement, nucleoprotein complexes

UNIT I METABOLISM CONCEPTS
5

Functions of Proteins, Enzymes, introduction to biocatalysts, metabolic
pathways, primary and secondary metabolites.

UNIT IV INTERMEDIARY METABOLISM AND REGULATION
15

Glycolysis, TCA cycle, gluconeogenesis, pentose phosphate shunt, glyoxalate
shunt, fatty acid synthesis and oxidation, reactions of amino acids, deamination,
transamination and decarboxylation, urea cycle, interconnection of pathways and
metabolic regulation. Case study on overproduction of glutamic acid, threonine , lysine,
methionine, isoleucine and ethanol.



UNIT V BIOENERGETICS

5

High energy compounds, electronegative potential of compounds, respiratory
chain, ATP cycle, calculation of ATP yield during oxidation of glucose and fatty acids.

TEXT BOOK:

1. Nel son, D. L. and M. M. Co x, ﬁLehni”‘ngerC)s P
Edition, W.H. Freemen & Co., 2005.

2. Stryer , L., f Bi "dEditioa, WsH. Freeman & Co4, 2000.

3. Voet, D. and Voet, "JEdidn, JohmiVBleyakcShns mé.,.stry o, 3
2004.

4 Murr ay, R. K. , et al ﬁHé{‘rEmiihlon,éFErenti(Bil-talthemistry

International, 1993.



308BTPO1 BIO CHEMISTRY LAB 0042

MAIN TOPICS OF STUDY

Demonstration of use of volume and weight measurements devices.
Titration of weak acid-weak base.

Quantitative Test for carbohydrates

Distinguish reducing and nontraducing sugars.

Using ninhydrin for distinguishing Imino and amino acids

Protein estimation by Biuret and Lowrybds met ho
Protein estimation by Bradfrd colorometric methods.

Extraction of lipids and analysis by TLC.

Estimation of nucleus ends by absorbance at 260mm and hyper chromicity.
Enzymatic assay of phosphates.

Hydrolysis of starch by an enzyme

TOTAL: 60 PERIODS
REFERENCES:
1. Wil son and Wal ker fAPrinciples and Techniques
Cambridge Knew pros 1997.

2. Pl ummer Dfntirdmducti on t o Practical Bi ochem
McGrawhill.

LIST OF EQUIPMENTS

Heating Mantles (5) / Water Baths (5) / Bunsen Buners (10)
TLC Plates i Required Numbers

Colorimeter i 2 Nos.

Consumables and Reagents.



308BTP0O2 BIOORGANIC CHEMISTRY LAB 0042
MAIN AIM(S) OF THE COURSE

The course aims is offering hands on training in the area of Bio Organic Chemistry. This
will be a prerequisite for certain lab courses offered in the subsequent semesters and
also for the project work.

LIST OF EXPERIMENTS
Synthesis of aspirin
Hydrolysis of sucrose
Preparation of pyruvic acid.
Preparation of oleic acid
Preparation of alpha D- glucopyranose pentaacetate
Preparation of 1,2,5,6 dicyclohexylnoine alpha D glucofuranose
Isolation of lycopene from tomato paste
Preparation of L-proline
Preparation of L-cysteine from hair
10 Preparation of S-ethyl hydroxybutonate from ethyl acetoacetate using yeast
11. Resolution of S-ethyl hydroxybutonate using 3,5 dinitrobenzoate.
12. Preparation of 5,10,15,20-tetrakisphenyl porphyrin.

CoNoOR~WNE

TOTAL: 60 PERIODS
REFERENCES:

1. Fummi s B. S. , Hannaford A.J. , Smith P. W. G.
Chemi stryo, Longman Edition, 1995.

EQUIPMENTS / APPARATUS REQUIREMENTS

Heating Mantles (Nos. 5) / Water baths (Nos. 5) / Bunsen Burners (Nos. 15)

Round bottom flasks of various volumes (100ml, 500 ml, 250 ml i No0s.5)
condensers (Nos. 5), Distillation units (Nos. 2).

Reagents and consumables.



308BTPO3 CELL BIOLOGY LAB 004 2

MAIN AIM(S) OF THE COURSE

The course aims is offering hands on training in the area of Cell culture and Cell
identification. This will serve as a prerequisite for post graduate and specialized studies
& research.

wnN
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EXPERIMENTS

Introduction to principles of sterile techniques and cell propagation.

Principles of microscopy, phase contrast and fluorescent microscopy.
Identification of given plant, animal and bacterial cells and their components by
microscopy,

GRAM6 S Staining,

Leishman Staining,

Thin Layer Chromatography,

Giemsa Staining,

Separation of Peripheral Blood Mononuclear Cells from blood,

Osmosis and Tonicity,

10. Tryphan Blue Assay,
11. Staining for different stages of mitosis in AlliumCepa (Onion).

TOTAL : 60 PERIODS

REFERENCE :

1. Laboratory Investigations in Cell and Molecular Biology, Allen Bregman Wiley,

2001.

EQUIPMENTS / APPARATUS

Microbiological Hood for sterilization with UV lighting (One).
Bunsen Burners i 10 Nos.

Orbital Shaker and Incubator i 2 Nos.

Refrigerator i 1 No.

Reagents and consumables i Required amount.



408BTT01 BASIC INDUSTRIAL BIOTECHNOLOGY 3003

MAIN AIM(S) OF THE COURSE
The course aims to develop skills of the Students in area of Basic Industrial
Biotechnology. This will be very effect in understanding courses like Bioprocess
technology, genetic engineering. Etc.,
MAIN TOPICS OF STUDY

UNIT I INTRODUCTION TO INDUSTRIAL BIOPROCESS 7
A historical overview of industrial fermentation process i traditional and modern
biotechnology. A brief survey of organisms, processes, products relating to
modern biotechnology. Process flow sheeting i block diagrams, pictorial
representation.

UNIT Il PRODUCTION OF PRIMARY METABOLITES 10
A brief outline of processes for the production of some commercially important organic
acids (e.g. citric acid, lactic acid, acetic acid etc.,); amino acids (glutamic acid,
phenyalanine, aspartic acid etc.,) and alcohols (ethanol, butanol etc.,)

UNIT I PRODUCTION OF SECONDARY METABOLITES 10

Study of production processes for various classes of secondary metabolites: antibiotics:
beta-lactams (penicillin, cephalosporin etc.), aminoglycosides (streptomycin etc.,)
macrolides (erythromycin), vitamins and steroids.

UNIT IV PRODUCTION OF ENZYMES AND OTHER BIOPRODUCTS 8
Production of industrial enzymes such as proteases, amylases, lipases, cellulases etc.,
Production of biopesticides, biofertilisers, biopreservatives (Nisin), cheese, biopolymers
(xanthan gum, PHB etc.,), single cell protein.

UNIT V PRODUCTION MODERN BIOTECHNOLOGY PRODUCTS 10
Production of recombinant proteins having therapeutic and diagnostic applications,
production of vaccines. Production of monoclonal antibodies. Products of plant and
animal cell culture

TOTAL PERIOD: 45

TEXTS PRESCRIBED:

1. Casida Jr, L.E., fAlndustrial Mi crobi ol ogyo,
2. PresscottnduBunmn,alAaIMi crobiologyo, Agrobios (I
REFERENCES:
1. Wul f Cruger and Anneliese Crueger, iBi ot ech
Mi crobiol ogyo, Pani ma Publishing Corporation

2 Murrey Moo & Young, fAComprehensive Biotechnol



408BTT02 PROBABILITY AND STATISTICS 3104
(Common to Biotech, Chemical, Fashion, Petroleum, Polymer, Plastic)
OBJECTIVES

At the end of the course, the students would

1. Acquire skills in handling situations involving more than one random variable and
functions of random variables.

2. Be introduced to the notion of sampling distributions and have acquired knowledge of
statistical techniques useful in making rational decision in management problems.

3. Be exposed to statistical methods designed to contribute to the process of making
scientific judgments in the face of uncertainty and variation.

1. RANDOM VARIABLES 9+3

Discrete and continuous random variables - Properties- Moments - Moment generating
functions and their properties. Binomial, Poisson ,Geometric, Negative binomial,
Uniform, Exponential, Gamma, and Weibull distributions.

2. TWO DIMENSIONAL RANDOM VARIABLES 9+3
Joint distributions - Marginal and conditional distributions i Covariance - Correlation and
Regression 1 function of a random variable-Transformation of random variables -
Central limit theorem.

3. TESTING OF HYPOTHESIS 9+3

Sampling distributions 7 Testing of hypothesis for mean, variance, proportions and
differences using Normal, t, Chi-square and F distributions - Tests for independence of
attributes and Goodness of fit.

4. DESIGN OF EXPERIMENTS 9+3
Analysis of variance i One way classification i CRD - Two i way classification i RBD -
Latin square.

5. RELIABILTY AND QUALITY CONTROL 9+3
Concepts of reliability-hazard functions-Reliability of series and parallel systems- control
charts for measurements (x and R charts) i control charts for attributes (p, ¢ and np
charts)

LECTURES: 45 TUTORIALS: 15 TOTAL: 60

Note : Use of approved statistical table is permitted in the examination.

TEXT BOOKS
1. J. S. Mi Il ton and J. C. Arnol d, i Il ntroducH
McGraw Hill, 4™ edition, 2007. (For units 1 and 2)
2. RA. JohnsonandCB. Gupta, AMiller and Freundods Prob
Engineer so, Pear son Educati on, Asi a, 7t h edi



REFERENCES

1. Wal pol e, R. E. , My er s, R. H. Myers R. S. L.
Statistics for Engineersand Sci enti st so, Seventh Edition,
Delhi, 2002.

2. Navidi, W, AStatistics for Engineers and Sci

McGraw-Hill Publishing Company Ltd, New Delhi,2008.

3. Spiegel, M.R, Schiller, Jand AluSri ni vasan, R, fiSchaumbébs Out | i
and Stati st i c#idRublihing Gompaoy&td. New Delhi ,2007.



408BTT03 UNIT OPERATIONS 3003

PRE-REQUISITE:

MAIN AIM(S) OF THE COURSE
The course aims to develop skills of the Students in area of unit operations. This course
will be a prerequisite for certain engineering subjects offered in the subsequent
semesters.

MAIN TOPICS OF STUDY
UNIT I MIXING AND AGITATION 8
Dimensional analysis; power for agitation; agitation of liquids; gas-liquid systems; gas-
solid suspensions; agitator scale up.

UNIT Il FILTRATION 8

Constant pressure, constant volume batch filtration; continuous filtration; industrial filters;
settling and sedimentation; centrifugation.

UNIT I MECHANISM OF HEAT TRANSFER 10

Steady state conduction; combined resistances; unsteady state conduction; lumped heat
capacity; extended surfaces; combined conduction and convection.

UNIT IV CONVECTION HEAT TRANSFER 10
Dimensional analysis; forced and natural convection; convection in flow over surfaces
through pipes boiling and condensation.

UNIT V HEAT EXCHANGERS 9
Equipments; overall heat transfer coefficients; design of heat exchangers; NTU concept;
evaporators; single and multiple effects; mass and enthalpy balances.

TOTAL PERIOD: 45
TEXTS PRESCRIBED:

1. Geankoplis C.J. Transport Processes And Unit Operations. Prentice Hall India.2002.
McCabe W.L., Smith J.C. Unit Operations In Chemical Engineering.5"
Edition.Mcgrawhill.1993.

REFERENCES:

1. Incropera F.P. Fundamentals Of Heat And Mass Transfer. John Wiley.1998



408BTT04 CHEMICAL THERMODYNAMICS AND BIO THERMODYNAMICS 3 0 0 3

MAIN AIM(S) OF THE COURSE
The course aims to expose the students to the area of chemical thermodynamics. This
will serve as a prerequisite for courses like enzyme engineering, Mass transfer, etc

UNIT | THERMODYNAMIC PROPERTIES OF FLUIDS 9

Volumetric properties of fluids exhibiting non ideal behavior; residual properties;
estimation of thermodynamic properties using equations of state; calculations involving
actualproperty exchanges; Maxwel |l 6s relations

UNIT Il SOLUTION THERMODYNAMICS 9

Partial molar properties; concepts of chemical potential and fugacity; ideal and non-ideal
solutions; concepts and applications of excess properties of mixtures; activity coefficient;
composition models; Gibbs Duhem equation.

UNIT I PHASE EQUILIBRIA 9

Criteria for phase equilibria; v-l-e calculations for binary and multi component systems;
liquid-liquid equilibria and solid-solid equilibria.

UNIT IV CHEMICAL REACTION EQUILIBRIA 9

Equilibrium criteria for homogeneous chemical reactions; evaluation of equilibrium
constant; effect of temperature and pressure on equilibrium constant; calculation of
equilibrium conversion and yields for single and multiple reactions.

UNIT V THERMODYNAMIC ANALYSIS OF PROCESSES 9

Concept of lost work; entropy generation; calculation of real irreversible processes;
power cycle; liquefaction.

TOTAL PERIOD: 45
TEXTS PRESCRIBED:

1. Smith J.M., Van Ness H.C., Abbot M.M. Chemical Engineering Thermodynamics.
6" Edition. McGraw-Hill, 2001.
2. Narayanan K.V. A Text Book Of Chemical Engineering Thermodynamics.

Prentice Hall India, 2001.

REFERENCES:
1. Sandler S.I. Chemical And Engineering Thermodynamics. John Wiley, 1989.

and

ap



408BTTO5 INSTRUMENTAL METHODS OF ANALYSIS 300 3

MAIN AIM(S) OF THE COURSE

The course aims to develop the skills of the students in the area of Instrumentation in
Biotechnology. This will be prerequisite for understanding specialized courses & project
work that will be offered in the subsequent semesters.

UNIT | BASICS OF MEASUREMENT 5

Classification of methods i calibration of instrumental methods 1 electrical components
and circuits T signal to noise ratio T signal i noise enhancement.

UNIT Il OPTICAL METHODS 5

General design T sources of radiation i wavelength selectors i sample containers i
radiation transducers 1 types of optical instruments i Fourier transform measurements.

UNIT Il MOLECULAR SPECTROSCOPY 15
Measurement of transmittance and absorbance i beer's law i spectrophotometer
analysis 1 qualitative and quantitative absorption measurements - types of

spectrometers i UV T visible i IR T Raman spectroscopy i instrumentation i theory.

UNIT IV THERMAL METHODS 5

Thermo-gravimetric methods i differential thermal analysis i differential scanning
calorimetry.

UNIT V SEPARATION METHODS 15

Introduction to chromatography i models i ideal separation 7 retention parameters i
van i deemter equation i gas chromatography i stationary phases i detectors i kovats
indices 1 HPLC 1 pumps i columns i detectors i ion exchange chromatography i size
exclusion chromatography i supercritical chromatography i capillary electrophoresis

TOTAL PERIOD: 45
TEXTS PRESCRIBED:

1. Instrumental Methods of Analysis; Willard and .H. Merrit, Phi, 1999.
2. Instrumental Methods of Analysis, D. Skoog, 2000.



408BTTO6 MICROBIOLOGY 3003

MAIN AIM(S) OF THE COURSE

The course aims to develop skills of the Students in the area of Microbiology particularly
to identify microbes, their structure, their metabolism and their industrial applications.
This will be a prerequisite for all courses offered in Bioprocess Technology.

UNIT | INTRODUCTION 6

Basic of microbial existence; history of microbiology, classification and nomenclature of
microorganism, microscopic examination of microorganisms, light and electron
microscopy; principles of different staining techniques like gram staining, acid fast,
capsular staining, flagellar staining.

UNIT Il MICROBES-STRUCTURE AND MULTIPLICATION 12
Structural organization and multiplication of bacteria, viruses, algae and fungi with a
special mention of life history of actinomycetes, yeast, mycoplasma and bacteriophage.
UNIT I MICROBIAL NUTRITION, GROWTH AND METABOLISM 12
Nutritional requirements of bacteria and different media used for bacterial culture; growth
curve and different methods to quantitate bacterial growth, aerobic and anaerobic
bioenergetics and utilization of energy for biosynthesis of important molecules.
UNIT - IV CONTROL OF MICROORGANISMS 6
Physical and chemical control of microorganisms; host-microbe interactions; anti-
bacterial, anti-fungal and anti-viral agents, mode of action and resistance to antibiotics;
clinically important microorganisms.
UNIT - V INDUSTRIAL AND ENVIRONMENTAL MICROBIOLOGY 9
Primary metabolites; secondary metabolites and their applications; preservation of food;
production of penicillin, alcohol, vit.b-12; biogas; bioremediation; leaching of ores by
microorganisms; bio-fertilizers and bio-pesticides; microorganisms and pollution control;
biosensors

TOTAL PERIOD: 45

TEXTS PRESCRIBED:

1. Talaron K, Talaron A, Casita, Pelczar And Reid. Foundations In Microbiology,
W.C.Brown Publishers, 1993.

2. Pelczar MJ, Chan ECS and Krein NR, Microbiology, Tata McGraw-Hill Edition,
New Delhi, India.

3. Prescott LM, Harley JP, Klein DA, Microbiology, 3" Edition, Wm. C. Brown

Publishers, 1996.



408BTPO1 MICROBIOLOGY LAB 0032

MAIN AIM(S) OF THE COURSE

The course aims to develop the skills of students in area of microbiology. Here hands on
training is offered for the students to study microbes, their identifications &
characterization and their practical uses.

EXPERIMENTS

1. Laboratory safety and sterilization techniques

2. Microscopic methods in the identification of microorganisms

3. Preparation of culture media i nutrient broth and nutrient agar

4. Culturing of microorganisms i in broth and in plates (pour plates, streak
plates, isolation and preservation of bacterial cultures)

5. Staining techniquesi gr ams 6 and differenti al

6. Quantitation of microorganisms.

7. Effect of disinfectants on microbial flora

8. Isolation and identification of microorganisms from different sources 1 soil,

water and milk
9. Antibiotic sensitivity assay
10. Growth curve i observation and growth characteristics of bacteria and yeast.
11. Effect of different parameters on bacterial growth (ph, temperature & UV
irradiation)
TOTAL: 60 PERIODS

REFERENCES :

1. Micro Biology : Laboratory Theory and applications, M.J. Heboffee aw BE Pierce
Morten Publishing House, 2006.

EQUIPMENTS / APPARATUS

Microbiological Hood for sterilization with UV lighting (One).
Bunsen Burners i 15 Nos.

Orbital Shaker and incubator i 2 Nos.

Refrigerator i 1 No.

Reagents and consumables i Required amount.



408BTPO2 INSTRUMENTAL METHODS OF ANALYSIS LAB 0032
MAIN AIM(S) OF THE COURSE

To develop skills of students by providing hands on training in using various equipments
used in biotechnology. This will be a pre-requisite for certain specialized project work
that a student undertakes.

EXPERIMENTS

1. Precision and validity in an experiment using absorption spectroscopy and Validating
Lambert-Beer's law using kMn O4

Finding the molar absorbtivity and stoichiometry of the Fe (1, 10 phenanthroline) 3
using absorption spectrometry.

Finding the pKa of 4-nirophenol using absorption spectroscopy.

UV spectra of nucleic acids.

Estimation of Sulphate by nephelometry.

Estimation of AL™ by flourimetry.

Chromatography analysis using TLC and Column chromatography.

UV spectra of nucleic acids.

Limits of detection of colorimeter using aluminum alizam complex.

10 Chromotography using column chromatography.

11.. Jobdés plot for funding stochometer of iron s
12. UV i1 spectra of proteins.

N

©oNo O AW

TOTAL: 60 PERIODS

REFERENCE:

1. Textbook of Quantitative Inorganic Analysis, Al Vogal, ELBS edition 1987.

LIST OF EQUIPMENTS

1. UV VIS Spectro photometer, Fluorimeter (optional).

2. TLC chamber (common to biochemistry)

3. Reagents and consumables

4. Measuring cylinders, bathometric flasks of various volumes.



408BTPO3 CHEMICAL ENGINEERING LAB

CoNor®WNE

Flow measurement

Pressure drop in pipes and packed columns
Fluidization

Filtration

Heat exchanger

Simple and steam distillation

Distillation in packed column

Liquid-liquid equilibria in extraction
Adsorption equilibrium

0042

TOTAL: 60 PERIODS









































































































































































































































































































































































































































































































































































































































































































































































































