M. Tech (Process  Instrumentation)
(Duration: TWO Years)

	
	SEMESTER I
	
	
	
	SEMESTER II
	
	

	Course code
	Name of subject
	L-P
	Credits
	Course code
	Name of subject
	L-P
	Credits

	IE 5101
	Advanced Mathematics 
	3-0
	3
	IE 5106
	Advanced Control System
	3-0
	3

	IE 5102
	Transducer Design
	3-0
	3
	IE 5107
	Instrumentation on Chip
	3-0
	3

	IE 5103
	Advanced Electronic Instrumentation
	3-0
	3
	IE 5108
	Advanced Process Instrumentation
	3-0
	3

	CS 
	Institutional Elective 
	3-0
	3
	IE 5109
	Comprehensive II
	0- 8
	4

	IE 5105
	Comprehensive I
	0-10
	5
	
	Elective I
	3-0
	3

	
	Total
	12-10
	17
	
	Elective II
	3-0
	3

	
	
	
	
	
	
	15- 8
	19

	
	
	
	
	
	
	
	

	
	SEMESTER III
	
	
	
	SEMESTER IV
	
	

	IE 5114
	Pre Project Seminar 
	
	4
	IE 5116
	Pre submission Seminar (With Demonstration)
	
	8

	IE 5115
	Progress Seminar for stage I
	
	5
	IE 5117
	Final examination
	
	15

	
	Total
	
	9
	
	
	
	23

	
	
	
	
	
	
	
	


 (Effective from year 2008-2009)

LIST OF ELECTIVES: 

	IE 5110 
	Process Dynamics & Identification

	IE 5111
	Batch Process Control

	IE 5112
	Instrumentation for Strategic Applications

	IE 5113
	Building Automation


IE 5101 (3:0)

Advanced Mathematics 

Numerical Methods to ordinary differential equations:  

Numerical solutions to ordinary differential equations of first & second order with initial & boundary conditions, Picard’s method, Taylor series methods, Euler’s method & modified Euler’s method, Plilne’s method & Runge Kutta methods.

Numerical Solutions to partial differential equations:

Finite difference equivalence to partial derivatives, elliptic, parabolic & hyperbolic equations, applications to one dimensional & two dimensional equations, Schmidt’s & Cronk Nicholson’s method.

Linear Programming Problems:

Introduction & formations of the problems, graphical method, simplex method, duality concept in LPP & solution of the dual.

Statistical Quality Control:

Introduction, control charts of all types, ISO 9000 series & their importance, OC curves, advantages & limitations of SQL in industries.

Random Variables & theoretical distributions:

Discrete & continuous frequency distributions, Stochastic process, Marovian chain, simulation techniques.

Reliability Theory:

Theory of reliability, maintainability, availability, failure distribution, MTTF, MTBF, Hazard rate, Bath tub curve, state dependent systems, series & parallel connection, redundancy of systems.

Reference Books

1. Numerical methods by S. S. Sastry, (Pearson Education)

2. Statistical methods by S. P. Gupta.

3. Reliability & Maintainability Engg. By Charles E. Ebeling, (Pearson Education Mc- Graw Hill)

4. Operations Research by S. D. Sharma, Kedar Nath Ram Nath Company,Meerut.

IE 5102 (3:0)

TRANSDUCERS DESIGN 

Review of transducers for various parameters like temperature, pressure, flow, level, humidity, acceleration, vibration, density etc. Design considerations and selection criterion as per standards, Sensor fabrication techniques, process details, and latest trends in sensor fabrication, fiber optics sensors, electromechanical sensors, Solid state chemical sensors, Bio-sensors, Piezo-resistive sensors, characterization of sensors, effect of sensors on process identification, signal conditioning techniques.  

Reference Books

1. Smart sensors By Chapman (ISA handbook)

2. Electrical Transducer Nomenclature & Terminology, 1975 (Reaffirmed 1982), ISA

3. Sensors handbook By Solomon

4. Biosensors By Brayan Eggins

5. Fiber optics sensors By Eric, Vdd (Wilen Intev Science) 

 IE 5103 (3:0)

ADVENCED ELECTRONIC INSTRUMENTATION

Waveform measuring instruments, advanced digital oscilloscopes, analyzing recorders, oscillographic recorders, Arbitrary waveform generator, Data acquisition system, Advanced universal counters, timers and their applications, Digital measuring instruments, Digital field testers, applications related to use of instruments for process and biomedical like signal generation, and simulation. Test and calibration standards, traceability, EMI\EMC, documentation for test and calibration. 

Reference Books

1. Electronics Handbook By Coombs 

2. Electronics Measurement By Carr, Brown

3. Introduction to instrumentation and measurements by Northrop R. B., CRC Press

4. Safety Standard for Electrical and Electronic Test, Measuring, Controlling and 

Related Equipment - General Requirements, 1999, ISA

IE 5104 (3:0)

SOFT COMPUTING

Knowledge based methods 

Expert systems (ES)

Fuzzy expert system (FES)

Analytical Hierarchical methods (AHP)

Data mining methods: Neural Networks (NN), Genetic Algorithms (GA), Support Vector machine (SVM)

Reference Books

1. Introduction to Neural Networks Using MATLAB 6.0 by S N Shivanandam, TMH

2. Fuzzy logic with application to engineering systems by Timothy Ross, McGraw Hill

3. Fuzzy sets, uncertainty, and information, Klir G and T. Folger, Prentice Hall, Englewood Timothy Ross
IE 5105 (0:5)

COMREHENSIVE I

This viva is based on the first semester theory subjects and the laboratory work. Each student is required to work in the related laboratory for 10 days each. The student has to submit the report / assignment to the respective laboratory in-charge. At the end of the semester student will be required to face a comprehensive viva and then will be evaluated on the basis of viva and laboratory reports submitted. The allotment of guide and the sequence of laboratory will be done by course co-ordinator in advance. The laboratory faculty advisors are required to prepare the assignments for these students and ensure the completeness of the report there after. This will be a continuous assessment for the students and laboratory faculty advisor need to submit the report and grade at the end of every turn. The course co-ordinator will ensure all the students have worked in all assigned laboratories.  

IE 5106 (3:0)

ADVANCED CONTROL SYSTEMS

PART A:
Introduction to Nonlinear systems
Methods of analysis
Lyapunov Stability
Introduction to Feedback Linearization
Input-State Linearization
Input-Output Linearization
Design of controllers using Feedback Linearization
Robust Feedback Linearization
 
PART B:
Introduction to variable structure control system, sliding mode control (SMC), uncertain systems, continuous and discrete sliding mode control, delta transform,  model following SMC,  estimation methods, time delay control and inertial delay control, sliding mode observer 

Texts/References

 

1. H. Nijmeijer and AVD Schaft,  Nonlinear Dynamical Control Systems, Springer Verlag,  New York, 1990.

2. JJE Slotine and W. Li,  Applied Nonlinear Control, Prentice Hall, New Jersey, 1991.

3. B. Friedland,  Advanced Control System Design , Prentice Hall, New Jersey, 1996.

4. 
HK Khalil,   Nonlinear Systems , Prentice Hall, New Jersey, 2002.

R.H.Middleton and G.C.Goodwin, Digital control and estimation: A unified ap-

proach. Prentice Hall, New Jercy, 2 ed., 1990.

4. Sliding Mode Control: Theory And Applications, C. Edwards and Spurgeon, Springer US

5. U. Itkis, Control system of variable structure, Wiley, New York (1976). 

IE 5107 (3:0)

INSTRUMENTATION ON CHIP

Embedded System Design, selection criterion according to applications, Memory structure.  memory devices, SRAM, DRAM, flash memory, and SDRAM controller.  

Timers and counters, Parallel I/O interface and signal handshaking Keyboards, LCD, VGA interfaces. Serial communication: UART, USART, SPI, and I2C. Transducers and sensors, touch panel, A/D-D/A converters (Serial techniques).  

High End Embedded System Design: ARM 9 architecture, processor mode, and instruction- set. Real time embedded system design.

System on-chip concept: FPGA’s, architecture, development tools (Xilinx), IP core design.     

Text Books:

1. 8051 Microcontroller and embedded systems – M. Mazidi, Pearson Higher Education 

2. Embedded System - Raj Kamal, TATA McGraw Hill Edition.

3. Fundamentals of Embedded Software where C and assembly meet, Danniel W.

Lewis,    Prentice Hall India Pvt. Ltd

4. ARM a Users Guide- Samir Palnitkar, Sunsoft Press

Reference books:

1. Digital Signal Processing with Field Programmable Gate Arrays, Uwe Meyer – Baese, Springer

2. VLSI Digital Signal Processing Systems Design and Implementation, Keshab K. Parhi,  John Wiley & Sons, INC.

3. Architecture for Digital Signal Processing, Peter Pirsch, Wiley

4. Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronald l. Rivest,   Prentice Hall of India Pvt Ltd.

IE 5108(3:0) 

ADVANCED PROCESS INSTRUMENTATION

Process identification using various techniques, Analysis of some common processes like Distillation column, Boilers, Heat Exchangers, Dryers, Continuous Stirred Tank Reactor, Compressors. Modeling of some common processes & Utilities like Boiler, Refrigeration unit, Chiller plant, D. M. water plant, Instrument air supply. Application of Advanced process Instrumentation Tools to various processes.

Reference Books

1. Principles of Applied instrumentation by Andrews, Vol. I, II, III, IV

2. Process Instrumentation by  F. G. Shinsky

3. Process Control by B. G. Liptak

4. Design and Application of Process Control Systems, ISA
IE 5109 (0:5)

COMPREHENSIVE II

This viva is based on the first semester theory subjects and the laboratory work. Each student is required to work in the related laboratory for 10 days each. The student has to submit the report / assignment to the respective laboratory in-charge. At the end of the semester student will be required to face a comprehensive viva and then will be evaluated on the basis of viva and laboratory reports submitted. The allotment of guide and the sequence of laboratory will be done by course co-ordinator in advance. The laboratory faculty advisors are required to prepare the assignments for these students and ensure the completeness of the report there after. This will be a continuous assessment for the students and laboratory faculty advisor need to submit the report and grade at the end of every turn. The course co-ordinator will ensure all the students have worked in all assigned laboratories.  

IE 5110 (3:0)

PROCESS DYNAMICS AND IDENTIFICATION

Introduction to process control, control objective and benefits, process dynamics, analysis for process control, dynamic behavior of typical process systems, PID algorithms, stability analysis and controller tuning, process control design: definition and design, managing the design procedure, continuous improvement.

Reference Books

1. Process control designing processes and control system for dynamic performance by Thomas E. Marlin, McGraw Hill

2. Design and Application of Process Control Systems, ISA

3. Fundamentals of process control theory 3rd edition P.W.Murrill 2000, ISA

4. Process modeling, Simulation and Control for Chemical engineers By William L. Luyben, McGraw Hill

IE 5111 (3:0) 

BATCH PROCESS CONTROL

Introduction to Batch Control System, Batch Control system terminology, Characteristics of Batch Processes, Hierarchical Batch Model, Control structure for batch systems.

International Standards and Practices such as S 88, S 95, USA FDA regulation, 21CFR 11, etc. regulatory and discrete systems, Batch control design, system hardware and software, Batch control system specifications and implementation, Information/display requirements, cost justification and benefits, data management.

Case study of batch control system implementation for applications in food and beverages, pharmaceuticals, etc. 

Reference Books 

1. Batch Control System, T.G.Fisher, ISA series

2. Process/ Industrial Instruments and Controls Handbook, Gregory K. Macmillan, MCGrawHill

 IE 5112 (3:0)

INSTRUMENTATION FOR STRATEGIC APPLICATIONS

Command and Control of Small Tele-Operated Robots, Missile control, Ground/Sea Vehicles, image enhancement, purpose of camera, robot user interface, Missile interface, analog or digital communications, image enhancement techniques such as edge sharpening and denoising, switching between different cameras on multiple robots and Missile, robot and missile control through touch-screen interaction, placement and functionality of controls for operating the robots and missile, adjusting the lights and cameras, and switching between camera views, control unit and size and style of the viewing screen

Reference Books

1. Process Control Designing Processes and Control System for dynamic performance by Thomas E. Marlin, McGraw Hill

2. Design and Application of Process Control System, ISA

3. Robotic Engineering an Integrated approach By Richard D. Klafter, Thomas A. Michael Negin, PHI

Robotics by Lee, Fu, McGraw Hill

4. IE 5113 (3:0)

BULIDING AUTOMATION
Introduction, Concept and application of Building Automation and Management System; Design issues related to building automation and its effect on functional efficiency; Components of building automation system: HVAC, electrical, lighting, security, fire-fighting, communication etc.;  HVAC system design and economics, fire and security system, Access Control system, CCTV interface, Energy management system 

Text Books and reference books:

1. Jim Sinopoli,’ Smart Buildings’, fairmont Press (March 8, 2007). 

2. Barney Capehart,’Web Based Enterprise Energy and Building Automation Systems’,C.E.M, Editor.

3. Anto Budiardjo,’Building Automation Beyond the Simple Web Server’,Clasma Events, Inc. 
4. Paul Ehrlich,’What is an Intelligent Building?’,Building Intelligence Group.

IE 5114 (0:4)

PRE PROJECT SEMINAR 

The dissertation / project topic should be selected to ensure the satisfaction of the urgent need to establish a direct link between education, national development and productivity and thus reduce the gap between the world of work and the world of study.  

The pre project seminar will consist of the project idea and the schedule / plan for the execution of the project work. The students are expected to complete literature survey before this seminar. The seminar will be conducted in first week of July.  

IE 5115(0:5)

PROGRESS SEMINAR 

The progress project seminar I will consist of the project work completed as per the schedule / plan submitted by the student.
IE 5116 (0:8)

PRE SUBMISSION SEMINAR

The progress project seminar II will consist of the project work completed as per the schedule / plan submitted by the student with demonstration. 
IE 5117 (0:15)

FINAL EXAMNIATION                                     
  



The term work will consist of a report prepared by the students on project allotted to them. It may be based on 1) entirely on study and analysis of typical Instrumentation and Control system, 2) experimental verification, or 3) design, fabrication, testing, and calibration of an instrumentation system. The oral examination will be based on the above report and work.

