CURRICULUM STRUCTURE  THIRD YEAR - B.TECH 

(Effective From 2009-10)

I-Semester

	Sr. No
	Course code
	Subject Title
	Contact hours

 L             T             P
	Credits

	01
	IE 301
	Microcontroller Techniques and its applications
	3
	-
	-
	3

	02
	IE 302
	Control System Component 
	3
	-
	-
	3

	03
	IE 303
	Digital Signal Processing
	3
	-
	-
	3

	04
	IE 304
	Analytical Instrumentation
	3
	-
	-
	3

	05
	IE 305
	Control System Design
	3
	-
	-
	3

	
	
	
	
	
	
	

	07
	IE 306
	Microcontroller Techniques and its applications Laboratory
	-
	-
	4
	2

	08
	IE 307
	Control System Component Laboratory
	-
	-
	4
	2

	09
	IE 308
	Digital Signal Processing
	-
	-
	2
	1

	10
	IE 309
	Analytical Instrumentation Laboratory
	-
	-
	2
	1

	11
	IE 310
	Control System Design Laboratory
	-
	-
	2
	1

	
	
	Total
	15
	
	14
	22


II-Semester

	Sr. No
	Course code
	Subject Title
	Contact hours

    L          T            P
	Credits

	01
	IE 311
	Process Loop Components
	3
	-
	-
	3

	02
	IE 312
	Computing Algorithms and Applications 
	3
	-
	-
	3

	03
	IE 313
	Instrument and System Design
	3
	-
	-
	3

	04
	IE 314
	Process Plant Operations
	3
	-
	-
	3

	05
	IEL302

IE 322
	Institutional Elective

(Industrial Automation)
	3
	-
	-
	3

	06
	IE 315
	Foreign Language 
	3
	-
	-
	*NC

	06
	IE 316
	Process Loop Components Laboratory
	-
	-
	4
	2

	07
	IE 317
	Computing Algorithms and Applications Laboratory
	-
	-
	2
	1

	08
	IE 318
	Instrument and System Design Laboratory
	-
	-
	2
	1

	09
	IE 319
	Industrial Assignments
	
	-
	2
	1

	
	
	Total
	18
	-
	10
	20


*NC: Non Credit Course

	IE 301


	Microcontroller Techniques and its applications


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1
	
	[08 hrs]

	Microcontroller Basics 







8-Bit and 16-bit Microcontroller Internal Block Diagram, CPU, ALU, address bus, data       bus, control signals, Working Registers, SFRs, Clock and Reset circuits, Stack and use of Stack Pointer, Program Counter. I/O Ports, Memory structure, Data Memory, Program Memory, Execution of Program. Power saving modes and its operation. Timing Diagram:  Timing diagram for execution cycle. Different Addressing Modes, Interrupts priority, interrupt handling, house keeping during power on and power off situations, self check and recoveries.


	Unit 2
	
	[06 hrs]

	On Chip Peripheral Interfaces  
 





Interfacing concept and design rule , Interfacing of digital input and output pin PWM, ADC, I/O Pins, Timers, counters, Interrupts, UART, I2C, SPI, ICSP, DATA E2RAM, FLASH RAM



	Unit 3
	
	[06 hrs]

	External Interfaces-1

A to D, D to A, LCD, LED & keyboard interfacing, I/O expansion techniques, Memory expansion techniques, RS232, RS485 transceivers  


	Unit 4
	
	[06 hrs]

	External Interfaces-2

Stepper motor interfacing, DC Motor interfacing, sensor interfacing, CAN Protocol and its interfacing, USB protocol and its interfacing, Blue-tooth, Zig-bee protocol and its interfacing


	Unit 5
	
	[08 hrs]

	Integrated Development Environment (IDE) for Microcontrollers
(Specific examples of ATMEL 89C51 with Kiel IDE or PIC micro controllers with MPLAB IDE) Study of datasheets, programming using assembly language and “C” Cross compiler, programming tools such as simulator, assembler, ”C” cross compiler, emulator and debugger. Illustrative applications and programming techniques, Tutorial programs should include programming using: Arithmetic instructions, Jump, Loop and Call instructions, I/O programming, Logic instructions, Single bit instructions, Timer/Counter Programming, UART programming, Interrupt Programming.      


	Unit 6
	
	[05 hrs]

	Analysis of any reference design  

Application examples:

Any reference circuit schematic with specification application and firmware analysis can be taken


	Text Books: 
	
	

	· The 8051 microcontroller – Kenneth J. Ayala, Penram International, 3rd edition

· 8051 Microcontroller and embedded systems – M. Mazidi, Pearson Higher Education

· Programming and Customizing the 8051 microcontroller – Myke Predko, TATA McGraw Hill Edition.

· Embedded System - Raj Kamal, TATA McGraw Hill Edition


	IE 302


	Control System Component 


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1                                                                                   
	
	[08 Hrs]

	Types, working principle, characteristic, and mathematical model of following:

Motors AC/DC motors, stepper, servo, linear, Synchronous, Generators, and alternator


	Unit 2                                                                                  
	
	[08 Hrs]

	Selection criterion of above components for various industrial applications such as position control, speed control, power generation, machine automation, telemetry, etc


	Unit 3                                                                                  
	
	[08 Hrs]

	Types, working principle, characteristics, and symbolic representation of following:

Switches: Toggle, Slide, DIP, Rotary, Thumbwheel, Selector, Limit, Proximity, Combinational switches, zero speed, belt sway, pull cord.

Relays: Electromechanical, Solid state relays, relay packages

Contactors :Comparison between relay & contactor, contactor size and ratings

Timers : On Delay, Off delay and Retentive


	Unit 4                                                                                 
	
	[08 Hrs]

	Sequencing & Interlocking for motors

Concept of sequencing & Interlocking, Standard symbols used for Electrical Wiring Diagram, Electrical Wiring diagrams for Starting, Stopping, Emergency shutdown, (Direct on line, star delta, soft starter) Protection devices for motors: Short circuit protection, Over load Protection, Over/ under voltage protection, Phase reversal Protection, high temperature and high current Protection, over speed, Reversing direction of rotation, Braking, Starting with variable speeds, Jogging/Inching

Motor Control Center: Concept and wiring diagrams


	Unit 5                                                                                
	
	[08 Hrs]

	Pneumatic components

Pneumatic Power Supply and its components: Pneumatic relay (Bleed & Non bleed, Reverse & direct), Single acting & Double acting cylinder, Special cylinders: Cushion, Double rod, Tandem, Multiple position, Rotary Filter Regulator Lubricator (FRL), Pneumatic valves (direction controlled valves, flow control etc), Special types of valves like relief valve, pressure reducing etc. 

Pneumatic Circuits 

Sequence diagram (step-displacement) for implementing pneumatic circuits, Standard Symbols used for developing pneumatic circuits, Different Pneumatic Circuits: Reciprocating, Sequencing, Anti-cycle repetition, Block transfer, Speed regulation etc


	Unit 6
	
	[08 Hrs]

	Hydraulic components: 

Hydraulic supply, Hydraulic pumps, Actuator (cylinder & motor), Hydraulic valves.

Hydraulic Circuits: 

Standard Symbols for developing hydraulic circuits, 

Different Hydraulic Circuits: Meter in, Meter out, Reciprocating, speed control, Sequencing of cylinders, Direction control etc.


	Text Books: 
	
	

	· Electrical Technology, B.L.Theraja.

· Industrial Electronics, Petruzella

· Pneumatic Instrumentation, Majumdhar  

· Industrial Hydraulics, Pipenger

	Reference Books: 
	
	

	· Pneumatics, Festo Didactic

· Hydraulics, Festo   Didactic

· Process control and Instrument technology, C.D.Johnson, TMH


	IE 303


	Digital Signal Processing 


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1                                                                                   
	
	[08 Hrs]

	Digital Signal Processor: Harvard architecture and modified Harvard architecture. Introduction to fixed point and floating point DSP processors, architectural features, Computational units, bus architecture and memory architecture, data addressing, address generation unit, programme control, programme sequencer, pipelining, interrupts, features of external interfacing, on-chip peripherals, hardware timers, host interface port, clock generator, SPORT


	Unit 2                                                                                   
	
	[08 Hrs]

	Programming of DSP Processor

Addressing modes, Instruction set, Programming tools such as DSP Assembler, IDE environments like CCS for DSP chip or visual DSP for Analog DSP chips, programming using DSP processor

	Unit 3                                                                                   
	
	[08 Hrs]

	Frequency Response Characteristics of LTI system Frequency response of a system to complex exponential and sinusoidal signals, steady state and transient response to sinusoidal inputs signals, computation of frequency response functions. Design of LTI systems as frequency selective filters.

Finite Impulse Response, Infinite Impulse response filter structures Structures for FIR filters : direct , cascade, frequency sampling and lattice. Structure of IIR filters: direct, cascade, parallel, lattice. Effect of finite word length in Digital filters

	Unit 4                                                                                   
	
	[08 Hrs]

	Discrete Fourier transform                                                                   

Frequency domain sampling, Discrete Fourier transform (DFT): DFT pair, properties of DFT, frequency response analysis of signals using the DFT, linear filtering based on DFT, Fast Fourier tram(FFT); Introduction, Radix -2 decimation in time FFT algorithm, Radix-2 decimation in frequency algorithm, inverse of  FFT


	Unit 5                                                                                   
	
	[08 Hrs]

	Finite Impulse Response Filters

Introduction to finite impulse response filters, linear phase filters, symmetric & anti –symmetric filters, Design of FIR filter: windowing method, analysis of different types of windows, frequency sampling method, optimal equi-ripple, FIR differentiators


	Unit 6                                                                                   
	
	[08 Hrs]

	Infinite Impulse Response Filter

Introduction to Infinite Impulse Response filter, Butterworth, Chebyshev approximation. Design of IIR filters: Impulse invariant method, bilinear transformation, approximation derivative method, IIR filter design using least square method: Pade approximation. Frequency transformations: low pass to high pass, band pass, band reject.

	Text Books:                                                                              
	
	

	· DSP Principles, algorithms and applications- Proakis, Manolakis  PHI

· DSP, Oppenheium, Schalfer

· DSP and Applications with TMS320C673 & TMS320C716 DSK by DR Rulpph Chassaing

· DSP filter analysis &  Design by A Antoniou:” McGraw Hill 1979

· DSP applications using C & TMS320C6X DSK by Rulph Chassaing by WILAT publication

· DSP Implementation using DSP microprocssors with examples from TMS320C54XX, Avtar singh, s. srinivasan

	Reference Books:
	
	

	· TMS320C67XX DSP Reference set, Vol. 2 1999

· DSP processor fundamental architecture and features, Piscataway, N.J.IEEE, 1997, Lapsley p. Bier J, Shoham A, Lee E.A


	IE 304


	Analytical Instrumentation


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1:
	
	[08 Hrs]

	Introduction to Chemical instrumental analysis, advantages over classical methods, classification: Spectral, electro analytical and separative methods, Laws of photometry (Beer and Lambert's law), Basic Components of analytical instruments 



	Unit 2:
	
	 [08 Hrs]

	Colourimeters, spectrophotometers (UV-Visible), monochromators, filters, grating, prism, dual wavelength and double monochromator systems, rapid scanning spectrophotometers, IR spectrophotometers



	Unit 3:  
	
	[08 Hrs]

	Flame Photometry: Principle, constructional details, flue gases, atomizer, burner, optical system, recording system. Atomic absorption spectrophotometers: Theoretical concepts, instrumentation: hollow cathode lamps, burners and flames, plasma excitation sources, optical and electronic system



	Unit 4:  
	
	[08 Hrs]

	Industrial Gas analyzers, pH, conductivity, particle counting, detection on the basis of scattering- Nephalomete, Laboratory Instruments: Centrifuge, oven, waterbath, Incubators, stirrers, Densitometer



	Unit 5:  
	
	[08 Hrs]

	Mass Spectrometer (MS): Principle, ionization methods, mass analyzer types - magnetic deflection type, time of flight, quadruple, double focusing, detectors for MS, applications X-ray spectrometry: Instrumentation for X-ray spectrometry, X-ray diffractometer 



	Unit 6:  
	
	[08 Hrs]

	Chromatography: Classification, Gas chromatography: principle, constructional details, GC detectors, Liquid Chromatography, High Performance Liquid Chromatography (HPLC): principle, constructional details, HPLC 



	Textbooks:
	
	

	· Instrumental Methods of Analysis, Willard, Merritt, Dean, Settle, CBS Publishers & Distributors, New Delhi, Seventh edition.

· Handbook of Analytical Instruments, R. S. Khandpur, Tata McGraw–Hill Publications, 3rd edition 

· Principles of Instrumental Analysis, Skoog, Holler, Nieman, Thomson books-cole publications, 5th edition.  



	Reference books:
	
	

	· Instrumental Methods of Chemical Analysis, Galen W. Ewing, McGraw-Hill Book Company, Fifth edition. 

· Introduction to Instrumental Analysis, Robert D. Braun, McGraw-Hill Book Company


	IE 305


	Control System Design 


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1
	
	[06 Hrs]

	State space representation of transfer function , concepts of state, state variables and state models, state models for linear continuous time system diagonalization, solutions of state equations



	Unit 2
	
	[06 Hrs]

	Design with root locus: transient response via gain adjustment, improving time domain specifications (steady state error, transient response) by cascade compensation, feedback compensation



	Unit 3
	
	[06 Hrs]

	Design with bode plot: improvement  of steady state and transient response with lead, lag , lead lag compensator design



	Unit 4
	
	[06 Hrs]

	Design of control systems in state space, pole placement , solving pole placement with MATLAB, Design of regulator type systems by pole placement, Ackerman’s formula for pole placement controller design state observers, Design of  state observers with MATLAB



	Unit 5
	
	[06 Hrs]

	Controllability, different approaches for controller design, Observability, different approaches for observability design



	Unit 6
	
	[06 Hrs]

	Modeling: Introduction, Mathematical model of linear first order system, different laws, modeling for electrical, mechanical, electromechanical system, hydraulic system, pneumatic system , temperature control system, heat exchanger, nonlinear system, inverted pendulum



	Text Books:
	
	

	· Control System Engineering- Norman Nise, Wiley International

· Automatic Control Engineering Francis Raven, McGraw-Hill International  

             Edition, fifth edition  

· Control System Design, G.C.Goodwin, S.F.Graebe, M.E.Salgado, Pearson education     




	IE 306


	Foreign Language 


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


· As a requirement of the course, students are required to complete a certificate course from a reputed institute, in any foreign language prior to the completion of the academic year.

	IE 307


	Microcontroller Techniques and its applications Laboratory 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Term work: 50 marks

	
	
	Oral exam: 50 marks


	
	List of Experiments: 

	1
	Introduction to Microcontroller Programming tools such as Simulator, assemblers, Cross Compilers, debuggers and Emulators

	2
	8031/51 Assembly language programming using cross-assembler. (At least 10 programs

	3
	8031/51 Interfacing: Interfacing with ADC, DAC, LCD, Keyboard, Stepper Motor and External memory.

	4
	PIC Programming Assembly language programming using PIC cross assembler (At least five programs.

	5
	PIC Programming PIC microcontroller programming using “C”- cross compiler (At least five programs

	6
	Programming for serial communication

	7
	Case Study: Designing a small Project using 8031/8051/ PIC 16F series

	
	


	IE 308


	CONTROL SYSTEM COMPONENT LABORATORY 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Term work: 50 marks

	
	
	Oral exam: 50 marks


	
	List of Experiments: Any 8 Experiments from the list



	1
	Development of mathematical model and identification of transfer function of induction motor

	2
	Study and plot the characteristics of D. C. Motor

	3
	Implementation of Logic Gates and sequencing circuits using relays

	4
	Implementation of star-delta starter

	5
	Study of various pneumatic and hydraulic components and power supplies

	6
	Development, Implementation and testing of Pneumatic circuits

	7
	Development, Implementation and testing of Hydraulic circuits

	8
	Study of Synchro transmitter and receiver system

	9
	Study of Motor control Center based on industrial visit


	IE 309


	Digital Signal Processing 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Oral exam: 50 marks

	
	
	


	
	List of practical: Any 8 Experiment’s from the list

	1
	Discrete Fourier Transform

	2
	Fast Fourier transforms

	3
	Design and implement FIR filter using windowing method

	4
	Design and implement IIR filter using Butter worth approximation

	5
	Design and implement IIR filter using Chebeshev approximation

	6
	IIR filter design using least square method

	7
	Sine/square wave generation

	8
	FIR filters implementation

	9
	IIR filter implementation 

	10
	FFT implementation

	11
	Effect of finite word length calculations

	
	NOTE: Perform 2-4 experiments using any available DSP processor kit.


	IE 310


	ANALYTICAL INSTRUMENTATION LABORATORY 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Oral exam: 50 marks


	
	List of  Experiments:

	1
	To study principle, working and various elements of colorimeter and to find out the transmittance and absorbance of a given sample

	2
	To check the response of source sensor assembly

	3
	Design one application of log amplifier

	4
	Verification of pH values for temperature ranges

	5
	To study principle, working and various elements of densitometer

	6
	To study UV-Visible spectrophotometer

	7
	To study Flame Photometer

	8
	To study principle, working and various elements of Atomic Absorption spectrophotometer

	9
	To study IR spectrophotometer

	10
	To study Gas chromatography


	IE 311


	Control System Design Laboratory 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Oral exam: 50 marks


	
	List of experiments

	1
	Find state transition matrix from a given system dynamic

	2
	Design an observer for a given system by using state space method

	3
	Design controller for a given system by using state space method

	4
	Design controller by adjusting gain for a given system by using root locus method

	5
	Design controller for improving transient and steady state response by root locus method

	6
	Design lead controller to satisfy given specifications using bode plot

	7
	Design lag controller to satisfy given specifications using bode plot

	8
	Find mathematical model of a given linear system and analyze the same. (Use Simulink)

	9
	Find mathematical model of a given nonlinear system and analyze the same. (Use Simulink)


	IE 312


	Process Loop Components 


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1
	
	[08 Hrs]

	Fundamentals of process control

Elements of process control loop, concept of process variables, set point, controlled variable, manipulated variable, load variable.

Representation of process loop components using standard symbols(basic with reference to control loop), and Examples of process loops like temperature, flow, level, pressure etc.

Process characteristics: Process load, Plant lags: Measurement lag, control lag, process lag, Distance/ velocity, lag(dead time), transfer lag, Regulation, Capacity




	Unit 2
	
	[08 Hrs]

	Transmitters: Need of transmitter (concept of field area & control room area), Need for standardization of signals, current, voltage and pneumatic signal standards, concept of live & dead zero, Signal conditioning (analog & digital) for RTD, T/C, magnetic flow meter, DPT, span & zero adjustment, Two wire transmitter, Electronic and pneumatic transmitters Electronic Differential Pressure Transmitter: Types, mounting (Installation), manifolds, calibration setup, Application of DPT for level measurement, Zero elevation, Suppression.

SMART transmitter: Comparison with conventional transmitter, Block schematic.

Converters: Difference between converter & transmitter, Pneumatic to current converter, Current to pneumatic converter



	Unit 3
	
	[08 Hrs]

	Types of control actions: Discontinuous: ON/OFF, Time proportional

Continuous: Proportional, integral, derivative, proportional-Integral, Proportional- Derivative, Proportional-Derivative-Integral, Anti-reset windup, Rate before reset

Concept of bump less transfers in PID controller, Effect of process Characteristics on PID combination, control actions for various processes.

Digital PID controllers: concept of velocity & position algorithm, block schematic of series and parallel combinations.

Tuning of controller: Quarter Amplitude Decay, controller performance criterion, Tuning methods: Process Reaction curve(open loop), Ziegler Nichols (closed loop), set point tuning Vs load disturbance tuning.  




	Unit 4
	
	[08 Hrs]

	Programmable Logic Controller (PLC)

Continuous versus Discrete Process Control, ladder diagram using standard symbols, Architecture of PLC, Types of Input & Output modules (AI, DI, AO, DO), wiring diagram, Interfacing pneumatic & Hydraulic systems, Fixed & Modular PLC (Rack, Slot, Grouping), Specifications, manufacturers, PLC ladder diagram and instructions, PLC Programming for process applications.



	Unit 5
	
	[08 Hrs]

	Control valve: Necessity, comparison with other final control elements, Classification of control valves based on: Valve body. Construction, type of actuation, application etc. Construction, Advantages, Disadvantages & applications of Globe: single, double, 3way, angle, Gate, Needle, Diaphragm, Rotary valves, Ball, Butterfly.

Types of actuators: Construction, Advantages, Disadvantages & applications: Spring Diaphragm, Piston cylinder(power cylinder), Pneumatic, Hydraulic, Electro-hydraulic, Electric, and smart actuators.

Control valve terminology: Range ability, turndown, valve capacity, Air to open, Air to close, valve gain etc

Control valve characteristics: Inherent & installed Control valve accessories

Positioners: Application/Need, Types, Effect on performance of control valves. Volume boosters, Pressure Boosters, Reversing relay, Solenoid valves, Air lock, position indicating switches, Electro pneumatic converter, Hand wheel.

Cv sizing concept & basic equations





        


	Unit 6
	
	[08 Hrs]

	Auxiliary components: Construction, working & applications of: Feeders, Dampers, Alarm annunciator, square root extractor, High/Low selectors, Flow tantalizer, Computing relays, Seals, Snubber. Hazardous area classification & intrinsic safety, Concept of safety cycle, HAZOP, fault tolerance and safety integrity level



	Text  Books:
	
	

	· Process control and instrument technology, C. D. Johnson, TMH

· Instrumentation for process measurement and control, N. A. Anderson

· Process Control, Instrument Engineering Hand book, B. G. Liptak

· Introduction to programmable Logic Controller, Gary Dunning

· Programmable Logic Controller, Webb



	Reference Books:
	
	

	· Instrument Technology, E. B. Jones, vol. III

· Tuning of  industrial control systems, ISA

· Applied Instrumentation volume 2, William Andrews

· Control valve handbook, ISA


	IE 313


	Computing Algorithms and Applications


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1
	
	[ 07 hrs]

	Errors in Numerical Calculations: Numbers and their Accuracy, Mathematical Preliminaries, Errors and their Computation, A General Error Formula, Error in a Series Approximation 

Solution of Algebraic and Transcendental Equations: The Bisection Method, The Iteration Method, Acceleration of Convergence: Aitken's  
[image: image1.wmf]2

D

-process, The Method of False Position, Newton-Raphson Method Generalized Newton's Method 2.6 Ramanujan's Method, Muller's Method, Graeffe's Root-Squaring Method, Lin-Bairstow's Method, The Quotient-Difference Method, Solution of Systems of Nonlinear Equations 



	Unit 2
	
	[ 07 hrs]

	Interpolation: Errors in Polynomial Interpolation, Finite Differences, Detection of Errors by Use of Difference Tables, Differences of a Polynomial, Newton's Formulae for Interpolation, Central Difference Interpolation Formulae, Practical Interpolation, Interpolation with Unevenly Spaced Points, Interpolation with Cubic Splines, Divided Differences and their Properties, Inverse Interpolation, Double Interpolation 



	Unit 3
	
	[ 07 hrs]

	Curve Fitting, B-Splines and Approximation 

Least-Squares Curve Fitting Procedures, Weighted Least Squares Approximation, Method of Least Squares for Continuous Functions, B-splines, Approximation of Functions



	Unit 4
	
	[ 07 hrs]

	Numerical Differentiation and Integration 

Numerical Differentiation, Maximum and Minimum Values of a Tabulated Function Numerical Integration, Euler-Maclaurin Formula, Adaptive Quadrature Methods Gaussian Integration, Numerical Evaluation of Singular Integrals, Numerical Calculation of Fourier Integrals, Numerical Double Integration



	Unit 5
	
	[ 08 hrs]

	Numerical Solution of Ordinary Differential Equations 

Solution by Taylor's Series, Picard's Method of Successive Approximations, Euler's Method, Runge-Kutta Methods, Predictor-Corrector Methods, The Cubic Spline Method, Simultaneous and Higher Order Equations, Boundary Value Problems 

Numerical Solution of Partial Differential Equations: 

Finite-Difference Approximations to Derivatives, Laplace's Equation, Parabolic Equations, Iterative Methods for the Solution of Equations, Hyperbolic Equations 



	Unit 6 
	
	[ 07 hrs]

	Numerical Solution of Integral Equations

Finite-Difference Methods, Chebyshev Series Method, The Cubic Spline Method, Method of Invariant Imbedding, Method Using Generalized Quadrature, A Method for Degenerate Kernels 

The Finite Element Method 

Boundary and Initial-boundary Value, Functionals, ase Functions, Methods of Approximation, The Rayleigh-Ritz Method, The Galerkin Method, Application to Two-dimensional Problems, Finite Element Method for One-dimensional Problems

	Text Books 
	
	

	· Introductory Methods Of Numerical Analysis by S.S. Sastry, PHI 


	Reference Books
	
	

	· Numerical Analysis by Francis Scheid, TMH (Schaum’s Outlines)




	IE 314


	Instrument and System Design 


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1
	
	[08 Hrs]

	Basic Concept of Instrumentation Design Functional requirements & Specifications Environmental, industrial, military applications, NEMA, DIN, BSI, ANSI standards Enclosure Design Guidelines Index protection (IPXXX), cable design guidelines



	Unit 2
	
	[08 Hrs]

	Electronic design guideline Noise in electronic ckts. Capacitive and inductive coupling and effect of shield, shielding to prevent magnetic radiation, co-axial and twisted pair cable, grounding, safety ground, signal ground, single and multi point ground, Hybrid ground, grounding of cables shields, ground loops and low frequency and high frequency analysis of common mode choke, guard shields



	Unit 3
	
	[08 Hrs]

	Shielding, near and far field, shielding effectiveness, absorption and relation loss, shielding with magnetic material, contact protection, glow and arc discharges, loads with high inrush current, Inductive and resistive load contact protection networks for inductive loads, intrinsic noise sources



	Unit 4
	
	[08 Hrs]

	ESD, inductive charging human body model, ESD protection in equipment, software in ESD protection ,EMI, types of noises, sensitive devices, input filters, clamping suppressors, Virtual instrumentation, Fault finding and trouble shooting techniques, causes and remedies of faults.



	Unit 5
	
	[08 Hrs]

	Printed circuit board design guideline, layout scheme, grid systems, PCB size, Design rules for digital ckts, Design rules for analog circuits, single and multilayer PCB.

 Automation in PCB design artwork CAD package, Soldering techniques, component assembly techniques, System Design Selection of sensors, signal conditioning, standard signals and noise considerations of typical systems



	Unit 6
	
	[08 Hrs]

	Reliability, bath tube curve, Reliability for series parallel system, K-out of n system, MTTF, MTTR, MTBF, availability, Redundancy and stand by



	Text Books:
	
	

	· Noise reduction Techniques in Electronics  Circuit, Henry OTT Wiley International Publication

· Reliability Engineering, Balguruswamy, TATA McGraw-hill Publication

· Printed Circuit Board, Bosshart, Tata McGraw-Hill publication


	IE 315


	Process Plant Operations 


	Teaching Scheme
	    
	Examination Scheme

	Lectures : 3 hrs/week
	
	Mid-Sem – 30, Assignments, Quiz -20

	
	
	End-Sem Exam- 50.


	Unit 1
	
	[08 Hrs]

	Unit Operation & Fluid Mechanics

Basic concepts and principles of commonly used unit operation with process and their study related to different process industries like distillation, extraction, drying, Humidification /dehumidification, filtration, absorption etc.

Basic concepts behind pumps, compressors, fans, blowers etc.




	Unit 2
	
	[08 Hrs]

	Kinetics & Thermodynamics

Role of kinetics, types of reactors, types of reaction/reactors, biochemical reactions commonly encountered in chemical process industries, Role of thermodynamics, Basic concepts, equilibrium etc.



	Unit 3
	
	[08 Hrs]

	Heat and Mass transfer

Heat transfer: Energy balance, heat transfer coefficients, double pipe, shell & tube heat exchangers, boilers, condensers, evaporators, cooling towers, water & waste water treatment, refrigeration plants. Process & mechanical design considerations in brief.

Mass Transfer: Material balance with or without chemical reactions mass transfer coefficients. Process &mechanical design considerations for equipment for unit operations of unit 1 in brief.



	Unit 4
	
	[08 Hrs]

	Size Reductions & Separations

Crushing and grinding, size separation and screening. Laws of commutation forced and hindered setting. Working of forth floatation, hydrocyclones, jigging and concentration equipments




	Unit 5
	
	[08 Hrs]

	Material Of Construction & Properties

Basic concepts of corrosion and protection from corrosion. Selection materials, metals &alloys used in construction of field instruments. Properties like hardness, compression,

Tensile of alloys & metals. Heat and surface treatments done on metals.



	Unit 6
	
	[08 Hrs]

	Process flow Diagrams

Process flow diagrams for paper, sugar, cement, fertilizer, Petrochemical, food industry



	Reference  Books:
	
	

	· Unit operation  in chemical ENgg. McCabe Smith 4/e Mcgrans Hill

· Outline Chemical Technology M Gopal  Rao &M Sitting 3/E East West 1973

· Chemical Engineering Hand book Peiry,McGrans Hill

· Chemical reaction Engineering O leven spielJ.Wiley & sons


IE 316- INDUSTRIAL AUTOMATION

Teaching Scheme



           Examination Scheme

Theory:  3hrs/week



          Mid- Sem Test– 30 marks,






          Assignments and Quizzes- 20 marks,






                    End Sem  Exam - 50 marks

Unit 1 










[6 hrs]

Basics of Automation

Introduction and evolution of Automation, Feedback and feed forward systems, Hierarchical levels of automation, introduction to plant automation.  

Unit 2 









        [10 hrs]
Transmitters and converters

Introduction to transmitters, Types, working principle and block schematic, standards in Instrument signals, 2 wire, HART, Foundation Field bus transmitters, connection diagram and installation practices, maintenance, trouble shooting and calibration of transmitters, I/P converter, P/I converter working principle and calibration procedure.

Unit 3 









[8 hrs]
Control Valves


Necessity and types of valves used in Industries, working principle of pneumatically operated control valve and motorized control valve, specifications of the control and brief description about the maintenance and trouble shooting of these valves.  

Unit 4 









[6 hrs]             

Programmable Logic Controller ( PLC) 

Necessity and working principle along with block schematic of PLC, Programming languages, basic instruction for programming like bit, Arithmetic file and Mathematical. Demonstration of PLC functioning and development of ladder for sequencing of motors, tank level control, ON-OFF temperature control.  

Unit 5









[8 hrs]

Application of PLC in major industries

Project life cycle, working and automation of pump house, Motor Control Centre ( MCC), elevator, reactor, and bottle filling using the ladder diagram. Introduction to SCADA and HMI.

Unit 6









[6 hrs]

Advances in Automation

Distributed Control System, Plant wide automation, web enabled plants, communication and data transfer issues, wireless technology, advances in process control. 

Text Books

·  “Applied  Instrumentation in the process Industries”, Volume I, Andrew and Williams Gulf Publishing Company Second Edition

· ‘Programmable Logic Controllers “ by Garry Dunning,  3rd  Ed, PHI Pub. 2004.

· Control Valve Handbook by ISA
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	Process Loop Components Laboratory 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Term Work: 50 marks 

Oral exam: 50 marks




	
	List of practical: Any 8 Experiment’s from the list

	1
	Design of signal conditioning for a K-type thermocouple/ RTD

	2
	Development of mathematical model of control valve

	3
	Configuration of D.P Transmitter and its application for flow

	4
	Calibration of I/P converter

	5
	Tuning of PID controller

	6
	Study of control valve & plot the characteristics of control valve

	7
	Study of PLC and PLC programming

	8
	Interfacing PLC to hydraulic & Pneumatic circuits

	9
	Designing intrinsic safety circuits (zener barrier)
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	Process Loop Components Laboratory 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Term Work: 50 marks 

Practical exam: 50 marks




	
	List of experiments 

	1
	Implementation of Newton Raphson methods, 2.6 Ramanujan’s method, muller’s method, Quotient difference methods

	2
	Implementation Newton’s methods for interpolation, central difference interpolation methods, Interpolation with Cubic Splines

	3
	Implementation of Least-Squares Curve Fitting Procedures Weighted Least Squares Approximation, Method of Least Squares for Continuous Functions

	4
	Implementation of Euler-Maclaurin Formula, Adaptive Quadrature Methods Gaussian Integration, Numerical Calculation of Fourier Integrals, Numerical Double Integration

	5
	Implementation of Taylor's Series, Picard's Method of Successive Approximations

	6
	Implementation of Euler's Method, Runge-Kutta Methods

	7
	Implementation of Finite-Difference Approximations to Derivatives

	8
	Implementation of Chebyshev Series Method Method Using Generalized Quadrature
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	Instrument and System Design Laboratory 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Term Work: 50 marks 

Practical exam: 50 marks




	Students are required to develop various modules required for their final year project, or a minim project e.g. power supply, processor module, interfacing module, display and signal conditioning module. The PCB and enclosure design is part of the activity of this subject. Testing of various modules as per industrial standards and practices is part of the experimental work.
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	Industrial Assignments 


	Teaching Scheme
	    
	Examination Scheme

	Practical: 2 hrs/week
	
	Oral: 50 marks 




	· The main objective of this course is to familiarize the students about the standards and practices used in industry, and expose them for the working environment of industry

	· The out come of these assignments should be the finalization of the problem statement for project work the students will carry out in their final year under the heading of “project”

	· As regards to term work students are required to submit a comprehensive report on the experience gained during industrial assignments. The students are also required to make a presentation for the benefit of other student
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