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Vision statement of Institute

To be globally acclaimed Institute in Technical Education and Research for holistic Socio-economic development

Mission statement of Institute

· To impart knowledge and skill based Education in collaboration with Industry, Academia and Research Organization

· To strengthen global collaboration for Students, Faculty Exchange and joint Research

· To prepare competent Engineers with the spirit of Entrepreneurship

· To Inculcate and Strength Research Aptitude amongst the Students and Faculty

Vision statement of Department

To be recognized as leading contributor in imparting technical education and research in Instrumentation & Control engineering for development of the society. 

Mission statement of Department

· To deliver knowledge of Instrumentation and Control Engineering by strengthening involvement of Research institutions and industries in academics 

· To build conducive environment for advanced learning through participation of faculty and students in collaborative research, consultancy projects, student exchange programs and internships

· To develop competent Engineers with entrepreneurial skills to address socio-economic needs.

Program Educational Objectives (PEO)

Programme: B. Tech. (Instrumentation and Control Engineering) 

The Graduates would demonstrate

1. Core competency in Instrumentation and Control Engineering to cater to the industry and research needs.

2. Multi-disciplinary skills, team spirit and leadership qualities with professional ethics, to excel in professional career and/or higher studies.

3. Preparedness to learn and apply contemporary technologies for addressing impending challenges for the benefit of organization/society.

4. Knowledge of recommended standards and practices to design and implement automation solutions. 

Program Outcomes
Engineering Graduates will be able to:
1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design system components or processes that meet the specified needs with appropriate consideration for the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research –based knowledge and research methods including design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools including prediction and modeling to complex engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.

9. Individual and teamwork: Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering community and with society at large, such as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and life-long learning in the broadest context of technological change.

Program Specific Outcomes (PSOs)
Graduates shall have the ability to: 

1. Evaluate the performance of suitable sensors / Process components/ Electronic / Electrical components for building complete automation system. 

2. Analyze real-world engineering problems in the area of Instrumentation and Control. 

3. Design or Develop measurement / electronic / embedded and control system with computational algorithms to provide practical solutions to multidisciplinary engineering problems. 
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T.Y. B.Tech - Instrumentation and Control Engineering Structure Pattern A-14 with effect from Academic Year 2016-17   Semester -I
	Code
	Sub
	Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	
	Test 1
	Test 2
	HA 
	Tut.
	CA
	ESE
	

	IC30105
	S1
	Theory core
	 Control System Components  
	3
	-
	1
	15
	20
	5
	10
	-
	50
	4

	IC31101
	S2
	Theory core
	 Electronic Instrument and System Design    
	3
	-
	1
	15
	20
	5
	10
	-
	50
	4

	IC30103
	S3
	Theory core
	 Microcontroller Based Systems  
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC30107
	S4
	Theory core
	 Digital Signal Processing   
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC31107
	S5
	Theory MD
	Unit Operations
	2
	-
	-
	15
	20
	15
	-
	-
	50
	2

	IC30305
	Lab 1
	Lab Core
	Control System Components  & Electronic Instrument and System Design   
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC30307
	Lab 2
	Lab Core
	Microcontroller Based Systems  
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC30309
	Lab 3
	Lab Core
	Digital Signal Processing
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC33301
	Lab-4
	Lab-PD
	Calibration and Standards   
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC33319
	
	
	Water Engineering
	
	
	
	
	
	
	
	
	
	

	IC30401
	CVV
	Oral
	 Comprehensive Viva Voce 
	-
	-
	-
	-
	-
	-
	-
	-
	100
	2

	
	
	
	TOTAL
	14
	8
	2
	
	
	
	
	
	
	22
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T.Y. B.Tech - Instrumentation and Control Engineering Structure Pattern A-14 with effect from Academic Year 2016-17 Semester –II
	Code
	Sub
	Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	
	Test 1
	Test 2
	HA
	Tut.
	CA
	ESE
	

	IC30102
	S1
	Theory core
	Process Loop Components
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC30110
	S2
	Theory core
	Industrial Automation
	3
	-
	1
	15
	20
	5
	10
	-
	50
	4

	IC30106
	S3
	Theory core
	Biomedical Instrumentation
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC30108
	S4
	Theory core
	Modern Control Theory
	3
	-
	1
	15
	20
	5
	10
	-
	50
	4

	IC31108
	S5
	Theory MD
	Analytical Instrumentation
	2
	-
	-
	15
	20
	15
	-
	-
	50
	2

	IC30306
	Lab 1
	Lab core
	Biomedical Instrumentation & Analytical Instrumentation
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC30310
	Lab 2
	Lab Core
	Industrial Automation
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC30308
	Lab 3
	Lab Core
	Process Loop Components
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC33320
	Lab-4
	Lab-PD
	Advanced Factory Automation
	-
	2
	-
	-
	-
	-
	
	70
	30
	1

	IC33322
	
	
	DCS Programming
	
	
	
	
	
	
	
	
	
	

	IC30402
	CVV
	Oral
	Comprehensive Viva Voce
	-
	-
	-
	-
	-
	-
	-
	-
	100
	2

	
	
	
	TOTAL
	14
	8
	2
	
	
	
	
	
	
	22
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T.Y. B.Tech - Instrumentation and Control Engineering Structure Pattern A-14 with effect from Academic Year 2016-17 Semester I 
	Code
	Sub

Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	Test 1
	Test 2
	HA
	Tut.
	CA
	ESE
	

	IC37301
	Seminar
	Seminar
	-
	4
	-
	-
	-
	-
	-
	70
	30
	2

	IC37401
	Mini Project
	Mini Project
	-
	4
	-
	-
	-
	-
	-
	70
	30
	2

	TOTAL
	-
	8
	-
	
	
	
	
	
	
	4


T.Y. B.Tech  - Instrumentation and Control Engineering Structure with Pattern A-14 effect from Academic Year 2016-17
Semester II 
	Code
	Sub

Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	Test 1
	Test 2
	HA
	Tut.
	CA
	ESE
	

	IC37302
	Major Project
	Project-Stage-I
	-
	4
	-
	-
	-
	-
	-
	70
	30
	2

	TOTAL
	-
	4
	-
	
	
	
	
	
	
	2
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FF No. : 654A
	IC30105 ::  CONTROL SYSTEM COMPONENTS  


	Credits: 03
	Teaching Scheme:   Theory 3 Hours/Week   

	
	

	Course Outcomes: 
The students will be able to:
The students will be able to:
1. Explain the working of electrical, mechanical, hydraulic and pneumatic components.  

2. Develop electrical wiring diagrams, hydraulic and pneumatic circuits for given application. 

3. Select and size the electrical, mechanical, hydraulic and pneumatic components to solve a problem. 

Identify, formulate and solve a problem using electrical, mechanical, hydraulic and pneumatic system

	


The students will be able to:
1. Explain the working of electrical, mechanical, hydraulic and Pneumatic components. (PO-1, 2, 3,4,10, PSO-1,2,3) 
2. Develop electrical wiring diagrams, hydraulic and pneumatic circuits for given application. (PO-1, 2, 3,4, PSO-1,2,3)
3. Select and size the electrical, mechanical, hydraulic and pneumatic components to solve a problem. (PO-1, 2, 3, PSO-1,2,3)
4. Identify, formulate and solve a problem using electrical, mechanical, hydraulic and pneumatic system. (PO-1, 2, 3,4, PSO-1,2,3)
5. Comprehend the working of special purpose motors.  (PO-1, 2, 3, PSO-1,2,3)










	Unit 1: Industrial Control Devices
	(8+1 Hours) 

	Part A: Switches: construction, symbolic representation, working, application of toggle switch, slide switch, DIP switch, rotary switch, thumbwheel switch, selector switch, push button, limit switch, emergency switch, micro-switches, review of process switches, switch specifications.

Relays: construction, working, specifications, terminologies and applications of Electro-mechanical relay, hermetically sealed relay, timing relay.

Contactors: construction, working, specifications and applications of contactors.  Comparison between relay and contactor. 

Development of wiring diagram for given application using above components.

	Part B: construction and working of rocker, drum switch, specifications of process switches, reed relay, solid-state relays, problems on development of wiring diagram.



	Unit 2: Special Purpose Motors
	 (8+1 Hours)

	Part A: Stepper motor: principle, types, terminologies, half-stepping and micro-stepping techniques, characteristics, specifications, applications.
Servomotors: construction, working, features, advantages, disadvantages, characteristics of AC and DC servomotor, comparison with stepper motor. AC and DC position and speed control. Synchros for error detector, position measurement and control.
DC Micro motors: types, construction, working, characteristics and applications.

	Part B: Stepper motor control circuits, Stepper motor interface with micro-controller.

	Unit 3: Motor control circuits
	(8+1 Hours)

	Part A: Electrical wiring diagram: Standard symbols used for electrical wiring diagram, sequencing and interlocking for motors,  wiring diagrams in relation to motors like starting, stopping, reversing direction of rotation, emergency shutdown, (direct on line, star delta), braking, starting with variable speeds, jogging / inching, Motor Control Center: concept and wiring diagram. 

Mechanical components : springs (compression, extension, torsion, flat, leaf and motor spring), gears (spur, bevel, gear trains).
 

	Part B: Protection of motors: short circuit protection, over load protection, low / under voltage protection, phase reversal protection, over temperature protection.



	Unit 4: Hydraulic Components
	(8+1 Hours)

	Part A: Hydraulics: principle, block diagram, advantages, disadvantages, applications, hydraulic fluid desirable properties, Types of hydraulic oil and its selection.
Hydraulic components: hydraulic power pack, hydraulic pumps, actuators and  valves.

Hydraulic circuits: Development of hydraulic circuits using standard symbols,  hydraulic circuits like meter in, meter out, reciprocating, speed control, sequencing of cylinders, direction control, deceleration, regenerative circuit, etc. troubleshooting in hydraulic circuits. Introduction to circuit design.

	Part B: hydraulic components like filters, piping, heat exchangers and motors. 


	Unit 5: Pneumatic Components                                    
	 (8+1 Hours)

	Part A: Pneumatics: principle, block diagram, advantages, disadvantages, applications. 

Pneumatic components:  pneumatic power Supply, types of pneumatic relay, FRL unit, pneumatic actuator (cylinders and air motors), pneumatic valves, 

Pneumatic circuits: development of pneumatic circuits using standard symbols, sequence diagram (step-displacement) for implementing pneumatic circuits, different pneumatic circuits like reciprocating, sequencing, block transfer, speed regulation, job sorting, electro-pneumatic circuits, etc. 

	Part B: Fluidic elements and its applications, development of pneumatic circuits, troubleshooting in pneumatic circuits.


	Text Books 

1. Majumdar, “Pneumatic Systems: Principles and Maintenance”, TMH Publications.
2. F. D. Petruzella “Industrial Electronics”, , Glancor Publications.

      3. B. L. Theraja, “Electrical Technology”, S. Chand and Company.

	Reference Books 

1. C. T. Kilian,  “Modern Control Technology: Components & Systems”, Thomson

Learning Publications.

2. “Industrial Hydraulic Technology Parker Motion & Control, Training Department.

3. Festo Controls, “Fundamentals of Pneumatic Control Engineering”, Banglore.


                                                 




          FF No. : 654A
	IC31101:: ELECTRONIC INSTRUMENTATION AND SYSTEM DESIGN


	Credits: 03
	Teaching Scheme: - Theory 3 Hours/Week

	Course Outcome:
The student will be able to:
1   Identify and suggest the remedies against the noise signal that  affect the performance of the instrument (PO-1, 2, 4,5,6,7, PSO-1,3)
2. Analyze the reliability of an electronic system and suggest methods for improving reliability (PO-1, 2, 3,4,6,7,8, PSO-1,3)
3. Select suitable electronic instruments for the required measurement applications (PO-2,4,5,6, PSO-1,2)
4. Provide information and suggest instruments for testing electronic systems.      (PO-2,4,5,6, 7,8, PSO-1)
5. Contribute in the design and development of electronic instruments.                  (PO-1, 2, 3,4,5,6,7,8,9,10,12, PSO-1,2,3)


	Unit 1: Electromagnetic interference and minimization techniques
	8+1 Hours)

	Part A. Introduction to EMI and EMC. Classification of noises in electronic systems. Noise coupling mechanisms, noise minimization techniques. Types of grounds and grounding techniques. Line filters. Electrostatic discharge (ESD), ESD coupling mechanism, effects of ESD on an electronic system. Protection of hardware and software.

from ESD.

	Part B. Shielding materials and shielded cables.


	Unit 2: Instrument testing & reliability
	           (8+1 Hours)

	Part A. Various types of testing such as testing against EMI/EMC, environmental and mechanical Testing. Manufacturing cycle. Reliability concepts, bath tub curve, MTTF, MTBF etc., quality and reliability. Causes of failures. Availability and maintainability. Redundancy and redundant systems. 

	Part B. Problems on reliability.

	Unit 3: Hardware and Software Techniques
	           (8+1 Hours)

	Part A. 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 and component assembly techniques.



	Part B. Object oriented design, software design methodology, Entity relationship diagram, Introduction to Virtual Instrumentation and Labview

	Unit 4: Electronic Instruments for waveform generation, display & analysis
	(8+1Hours)

	Part A. Waveform generation methods. Function generators. Digital to analog and analog to digital converters. Digital multimeters, errors in DMM. Timer, Universal counter, Digital storage oscilloscopes (DSO), block schematic, sampling techniques, memory considerations, operating modes, specifications and applications. Operating principles, working and applications of spectrum analyzers, Distortion meter.

	Part B. Comparison of DSO with analog oscilloscope and applications of DSO. Study of Logic Analyzer, Wave Analyzer, LCR meter. 


	Unit 5: Case Studies
	           (8+1 Hours)

	Part A. This can contain study or some practical case studies regarding Electronic design or design aspects in some particular domain. e.g. 

Designing radio frequency amplifier system: Differences in design consideration from LF to RF system with stress on PCB design, front-end RF preamplifier, mixer, impedance matching and insertion loss concepts, neutralization and stability, detail design of IF amplifier and detector stage, monolithic IC’s on mixer, IF amplifier ,detector with AGC.
OR State machines: State machines, Moore and Mealy Models, state diagram, ASM charts implementation of next state decoder, output decoder using MSI, LSI devices like

multiplexers decoders, PLDs, fuse map generation, steps in design using PLDs, assignment based on real life problems like traffic light control, elevator, drink vending machine, design using HDL.

	B. Features and applications of a virtual instrument (LabView).  


	Text Books

1. Nakra-Chaudhary, “Instrumentation Measurement and Analysis”, Tata McGraw Hill

Publications.

2. D. Patranabis,  “Principles of Industrial Instrumentation”, Tata McGraw Hill Publications.

3. A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications.

4. R. K. Jain, “Mechanical and Industrial Measurement”, Khanna Publications.

5. E Balagurusamy, “Reliability engineering”, Tata McGraw Hill.

	Reference Books

1. Andrew, Williams,  “Applied Instrumentation in Process Industries”, Gulf Publications

Company.

2. E. O. Doebelin,  “Measurement System Application and Design”, McGraw-Hill International Publications.

3. H. Ott,  “Noise Reduction Techniques in Electronic System”, John Wiley & Sons.




FF No. : 654A
	IC30103 :: MICROCONTROLLER BASED SYSTEMS

	

	Credits: 03
	Teaching Scheme: - Theory 3 Hours/Week 


Course Outcome:
The student will be able to:
1. Comprehend the basic fundamentals of micro controller                                               (PO-1, 2, 3,4,5,6,7,8,9,12, PSO-1,2,3)
2. Configure and utilize on chip components like Timer,  Counter, Memory etc of micro controller. (PO-1, 2, 3,4,5,6,7,8,9,12, PSO-1,2,3)
3. Interface various off chip components like LCD, ADC,DAC, Motors, External memory to micro controller. (PO-1, 2, 3,4,5,6,7,8,9,12, PSO-1,2,3)
4. Develop an algorithm for given application using Microcontroller or Microprocessor. (PO-1, 2, 3,4,5,6,7,8,9,12, PSO-1,2,3)
5. Device an engineering system using Micro controllers.                                                 (PO-1, 2, 3,4,5,6,7,8,9,12, PSO-1,2,3)

      










	Unit 1: Introduction to microcontrollers (MCS51 family)
	(7+2 Hours) 

	Part A. Overview and features, On chip and external memory map, Memory interfacing concepts Port Structure, I/O interfacing concepts, I/O expansion Instruction Set Reset Circuit and Timing Details.

	Part B. Programming Technique for MCS 51, Writing loops and Subroutines. Programming using ‘C’ cross compiler.

	Unit 2: Architecture Details of MCS-51
	 (7+2 Hours) 

	Part A. Interrupt Structure, Timers and Counters, Generating Software and Hardware delays, Serial communication, Power down and Idle mode. 

	Part B. Writing programs for interrupts, timers, counters, generating delays, serial communication.


	Unit 3: Interfacing of devices to MCS-51
	           (7+2Hours)

	Part A. Interfacing of Displays - LED (multiplexed and non-multiplexed) LCD.
Interfacing of keyboards - Matrix type, Micro switches, Thumbwheel, Interfacing of ADC and DAC, Relay Interface, Stepper motor interface, etc.


	Part B. Writing programs for interfacing circuits.



	Unit 4: Interfacing of devices to 89C51
	           (8+1Hours)

	Part A. Interfacing of serial devices to 89C51 - Serial ADC, Serial EPROM, Interfacing of RTC, RS 232 and RS 485 interface, System Development using MCS-51.

	Part B. System development, writing the programs for the system.


	Unit 5: 8086 Microcontroller  
	           (8+1 Hours)

	Part A. 8086 Micro Processor -  Architecture, Minimum and Maximum modes of operation, Interfacing Memories with timing diagrams, Memory mapped memory, I/O mapped memory, Instruction set, Programming 8086.



	Part B. Instruction set and programming of 8086.



	Text Books 

1. M. Mazidi, “8051 Microcontroller and embedded systems”, Pearson Higher Education.
2. Kenneth J. Ayala, “The 8051 microcontroller”, Penram International.

3. Douglas Hall, “8086 Micro Processor and Interfacing”, Tata McGraw Hill Publishing Company Ltd.


	Reference Books 

1. Myke Predko, “Programming and customizing the 8051 microcontroller”, Tata McGraw Hill Publishing Company Ltd.
2. A.V. Deshmukh “Microcontroller Theory and Applications”, Tata McGraw Hill Publishing Company Ltd. 


FF No. : 654A
	IC30107::    DIGITAL SIGNAL PROCESSING


	Credits: 03
	Teaching Scheme:   Theory 3 Hours/Week   


Course Outcome:
The student will be able to:
1. Identify and classify various signals, Perform time shift and time scale operations on the signal. Justify system properties. (PO-1, 2, PSO-2)
2. Analyze in continuous time and discrete time systems using Fourier Transform and Z Transform (PO-1, 2, PSO-2)
3. Recognize signal spectrum using DFT and FFT (PO-1, 2, 3,4, PSO-2,3)
4. Reconstruct time domain signal using IDFT and IFFT (PO-1, 2, 3, PSO-2,3)
5. Design analog filter, FIR and IIR filters (PO-1, 2, 3,4, PSO-2,3)
Unit 1: Linear systems







 (6+2 Hours)
Part A. Review of CT and DT Signals, Discrete Systems: Interconnections of Systems; Basic System Properties (Causality, Stability, Time-Invariance, Linearity, and Inevitability, systems with and without memory). Representation of Discrete Time Signals in Terms of impulse, Convolution

Sum, Properties of LTI Systems (Commutative, Distributive, Associative properties, Inevitability, Causality, Stability). 

Part B. Time Shift and Time scaling operations on Discrete Time Signal

Unit 2: Fourier Transform 






             (6+2 Hours)

Part A. Fourier series, convergence of Fourier series. CT Fourier transform, properties of CT Fourier transform, DT Fourier transform, properties of DT Fourier transform,  system function and its analysis using CTFT and DTFT. Review of Z Transform, Relation of Z transform with Fourier transform. System function and its analysis using Z transform.

Part B. Computation of system function and analysis using Fourier transform. Sampling and

its significance with system analysis.
Unit 3: Discrete Fourier Transform and Fast Fourier Transform                       (7+1 Hours)
Part A. Discrete Fourier Transform and its inverse, Relationship between the DTFT and the DFT and their inverses, Discrete Fourier Transform properties, Computation of the DFT of real sequences, DFT as Linear Transformation

Fast Fourier Transform
(a) Decimation in time – Radix 2 FFT algorithm, butterfly structure for 8 point DFT, Computational advantages, Radix 2 Inverse FFT algorithm.

(b) Decimation in Frequency - Radix 2 FFT algorithm, butterfly structure for 8 point DFT, Computational advantages, Radix 2 Inverse FFT algorithm.

Part B. Circular Convolution, Linear convolution using DFT, Cross correlation and Auto correlation.

Unit 4: FIR Filter Design







 (7+1 Hours)  

Part A. FIR filter design using windowing techniques. Low pass, High pass, Band Pass, Band stop filter design by windowing method, Frequency sampling technique.

Part B. MATLAB FDA toolbox for FIR filter design
Unit 5: Analog Filter design and IIR Filter design                                                 (8+2 Hours)

Part A. Analog filter design: Butterworth filters, Low pass Butterworth filter design. Digital IIR filter design: Bilinear transformation, Impulse invariant transformation, Low pass IIR digital filters.
Part B. Frequency Transformation in the analog domain, frequency transformation for Digital Filters
	Text Books 

1. J. G. Proakis & D. G. Manolakis, “Digital Signal Processing –Principles, Algorithms and Applications”, Prentice Hall of India.

2. E. C. Ifeachor & B. W. Jarvis ,“Digital Signal Processing- A Practical Approach”,  Pearson Education.



	Reference Books 

1. S. K. Mitra,  “Digital signal processing- A computer based approach”, Tata McGraw Hill.
2. A. V. Oppenheim, R, W, Schafer,  “Discrete time signal processing”, Prentice-Hall of India.




FF No. : 654A
	IC31107 ::  UNIT OPERATIONS


	Credits: 02
	Teaching Scheme: - Theory  2 Hours/Week 


Course Outcomes: 

The student will be able to:

1. Apply the basic concept of Heat and mass transfer (PO-1, 2, 4,5, PSO-1,2)
2. Solve the different example on Heat and mass transfer (PO-1, 2 PSO-1,2)
3. Evaluate performance of Distillation column and Evaporators (PO-1, 2, 6, PSO-1,2)
4. Apply knowledge of different types of Heat exchanger and Boiler (PO-1, 2, PSO-1,2,3)
5. Apply the basic concepts of Dryer, Crystallizer, Humidifier and Dehumidifier.            (PO-1, 2, PSO-1,2)
Unit 1: Introduction








(5+1 Hours)
Part A. Basic concepts and principles of commonly used unit operations and unit processes, Basic concept of Material Balance – Energy Balance, Need of material and energy balance. Batch and continuous process operations with examples, Endothermic and Exothermic reactions. Selection Materials, metals & alloys used in construction of field instruments.
Part B. Properties like hardness, compression, tensile of alloys & metals. Heat and surface treatments on metals.
Unit 2: Heat Transfer and Heat Equipments

                                     (7+1Hours) Part A. Basic Laws and equations to calculate Heat transfer rates, heat transfer coefficients, Heat Transfer Equipments: Construction and working of Heat exchangers, boiler.

Part B. Types of Heat Exchangers and Boilers

Unit 3: Mass Transfer and Equipments



                         (6+1Hours) Part A. Basic laws of mass transfer, mass transfer coefficients, 

Operational Features, Construction and Working: Distillation, Batch Distillation, Continuous Distillation, Evaporators: Types of Evaporators,
B. Working and Construction of: Multi-effect evaporators, Flash Distillation.
Unit 4: Process Equipments






              (6+1Hours)
Part A. Operational Features, Construction and Working: Crystallizers, Humidifier and De-humidifier, Absorption column, Dryers, Membrane filtration, Leaching-Extraction, Introduction to Process Flow Diagram.
Part B. Construction and Working: Blowers and Compressors. 

Text Books:

1. McCabe W. L. Smith J. C., Peter Harriot “Unit Operation of Chemical Engineering”, McGraw Hill Inc., 1993.

2. B. G. Liptak “Instrumentation Engineers Handbook: Process Control” Chilton Book Company

3. Rober E. Trebal - Mass Transfer operations.

FF No. : 654C
	IC30201 ::  CONTROL SYSTEM COMPONENTS    


	Credits: 01
	Teaching Scheme: 1 Hour/Week 


List of Tutorials :

	

	1. Development of electrical wiring diagram for given application using relays.
2. Development of electrical wiring diagram for given application using contactors.
3. Study of applications of switches and development of electrical wiring diagrams using switches.
4. Study and solving numericals on fundamentals of hydraulic components.
5. Development of hydraulic circuits for given applications.
6. Development of electro-hydraulic circuits for given applications.
7. Design of hydraulic circuit (component sizing) for given application.
8. Solving numericals on fundamentals and applications of stepper motors.

9. Development of motor control circuits for various applications.

10. Solving numericals on mechanical components.

11. Solving numericals on pneumatic components.
12. Development of pneumatic and electro-pneumatic circuit for given application.
Text Books 

1. S. R. Majumdar, “Pneumatic Systems: Principles and Maintenance”, Tata Mc-Graw Hill Publications.

2. F. D. Petruzella, “Industrial Electronics”, Glancor Publications. 

3. B. L. Theraja, “Electrical Technology”, S. Chand and Company.     
Reference Books 

1. C. T. Kilian, “Modern Control Technology: Components & Systems”, Thomson Learning Publications. 

2. “Industrial Hydraulic Technology Parker Motion & Control, Training Department. 

3. “Fundamentals of Pneumatic Control Engineering”, Festo Controls, Banglore. 
FF No. : 654C
IC31201:: ELECTRONIC INSTRUMENTATION AND SYSTEM DESIGN
Credits: 01
Teaching Scheme: - Tutorial- 1 Hour/Week
List of Tutorials:

1. Problems on thermal and shot noise. 

2. Selection of grounding techniques.

3. Problems on digital to analog converter.

4. Problems on analog to digital converter.

5. Selection of ADC and DAC for various applications.

6. Digital multimeter circuit design

7. Selection of a DMM for various applications.

8. Measurements using an universal counter.

9. DSO operating modes and selection for various applications.

10. Calculations of average and RMS values for various signals.
Text Books

1. A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications.

2. R. K. Jain,  “Mechanical and Industrial Measurement”, Khanna Publications.

3. E Balagurusamy, “Reliability engineering”, Tata McGraw Hill.
Reference Books

1. H. Ott, “Noise Reduction Techniques in Electronic System”, John Wiley & Sons.




FF No. : 654B
	IC30305 ::  CONTROL SYSTEM COMPONENTS AND ELECTRONIC INSTRUMENTATION AND SYSTEM DESIGN


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes: 

The student will be able to:

1. Implement electrical wiring and pneumatic circuits for given application. (PO-1, 2, 3,8,9, PSO-1,2,3)
2. Use modern simulation tools to develop hydraulic and pneumatic circuits. (PO-1, 2, 3,8,9, PSO-1,3)
3. Study & validate working of converters such as DAC & ADC. (PO-1, 2, 3, 12, PSO-2)
4. Study & validate measuring instruments such as DMM, DSO & Universal Counters. (PO-1, 2, 5,6,7,12, PSO-1)
5. Study and verify Shielding technique used in EMC. (PO-1, 2, 3,5,6,7,12, PSO-2)
List of Practicals : Students should perform at least 6 practicals each from practical no. 1 to 8 and 9 to 16.
1. Study and implementation of logic circuits using switches.
2. Study and implementation of relay logic electrical wiring for given application.

3. Implementation of latching, sequencing and interlocking electrical wiring for given application using contactor.

4. Implementation and testing of hydraulic circuit.

5. Implementation and testing of pneumatic circuit.

6. Testing of hydraulic logic circuit using H-simulator.

7. Testing of pneumatic logic circuit using P-simulator.
8. Study of Synchro Transmitter Receiver.
9. Study of shielding and grounding.

10. Study of a universal counter.

11. Design of Analog to Digital Converter

12. Design of Digital to Analog Converter

13. Study of a digital storage oscilloscope.

14. Study and application of Opto-isolators

15. Study and application of signal conditioners

16. Design of an Analog System.
	Text Books 

1. S. R. Majumdar, “Pneumatic Systems: Principles and Maintenance”, Tata Mc-Graw Hill Publications.

2. F. D. Petruzella “Industrial Electronics”,  Glancor Publications. 
3. A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications.
4.  R. K. Jain,  “Mechanical and Industrial Measurement”, Khanna Publications.

	


FF No. : 654B
	IC30307: MICROCONTROLLER BASED SYSTEMS 


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes: 

The student will be able to
1. Comprehend the basic fundamentals of micro controller (PO-1, 2, 3,4,6,7,12, PSO-1,2,3)
2. Configure and utilize on chip components like Timer, Counter, Memory etc of micro controller (PO-1, 2, 3,4,5,6,7,12, PSO-1,2,3)
3. Interface various off chip components like LCD, ADC,DAC, Motors, External memory to micro controller (PO-1, 2, 3,4,5,6,7,12, PSO-1,2,3)
4. Develop an algorithm for given application using Microcontroller or Microprocessor (PO-1, 2, 3,4,5,6,7,12, PSO-1,2,3)
5. Device an engineering system using Micro controllers (PO-1, 2, 3,4,5,6,7,12, PSO-1,2,3)
List of Practicals:
1. Write programs using MCS-51 instructions for:

1 to 4 Familiarization with Assembler and Programmer of MCS-51. Use of different

arithmetic and logical instructions in a program (4 experiments).

5. Square Wave Generation using timers.

6. Utilization of Pulse width measurement technique to control the speed of a DC Motor through Microcontroller.

7. Interfacing of LED to 8051.

8. Interfacing seven segment LED display to 8051.

9. LCD Display Module interfacing with 8051.
10. Interfacing of keyboard to 8051

11. Interfacing of ADC to 8051

12. Write a program to accept input from keyboard and display it on the monitor using 8086 instructions

	Text Books 

1. M. Mazidi,  “8051 Microcontroller and embedded systems”, Pearson Higher Education.
2. Kenneth J. Ayala, “The 8051 microcontroller”, Penram International.

	Reference Books 

1. Myke Predko, “Programming and customizing the 8051 microcontroller”, Tata McGraw Hill Publishing Company Ltd.
2. A.V. Deshmukh, “Microcontroller Theory and Applications”, Tata McGraw Hill Publishing Company Ltd.


FF No. : 654B
	IC30309 :: DIGITAL SIGNAL PROCESSING

	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes: 
The student will be able to

1. Plot CT and DT signals using MATLAB software. Perform time shift and time scale operations on the signal using MATLAB. (PO-1, 2, 5 PSO-2)
2. Find response of LTI system for arbitrary input using convolution sum (PO-1, 2,5 PSO-2)
3. Compute DFT and plot spectrum of a given signal MATLAB (PO-1, 2,4,5 PSO-2)
4. Compute FFT and plot spectrum of a given signal MATLAB (PO-1, 2,4,5 PSO-2)
5. Design analog filter, FIR and IIR filters and plot the response of the filters using MATLAB (PO-1, 2,4,5 PSO-2,3)
List of Practicals :
1. Plotting of Continuous time and Discrete time Signals to understand Sampling Theorem
2. Transformation on Signals

3. Convolution sum

4. Properties of Convolution

5. Discrete Fourier Transform

6. Study of Properties of DFT

7. To perform Fast Fourier transforms using radix 2 DIT, DIF algorithms.

8. FIR filter design by using windowing technique.

9. Analog Filter Design

10. IIR Filter Design by using Impulse Invariant Method.

11. IIR Filter Design by using Bilinear Transformations method.  
12. Filter design using FDA Toolbox 
	Text Books 

1. J. G. Proakis & D. G. Manolakis, “Digital Signal Processing –Principles, Algorithms and Applications”, Prentice Hall of India.

2. E. C. Ifeachor & B. W. Jarvis, “Digital Signal Processing- A Practical Approach”, Pearson Education.

	Reference Books 

1.  S. K. Mitra, “Digital signal processing- A computer based approach”, Tata McGraw Hill.
2. A. V. Oppenheim, R, W, Schafer,  “Discrete time signal processing”, Prentice-Hall of India.




FF No. : 654 B 

IC 33301 :: CALIBRATION AND STANDARDS
Credits: 2






Teaching Scheme: 2 Hours/ Week

Course Outcomes:

The student will be able to 

1. Evaluate the static and dynamic characteristics of Sensors (PO-1, 3, PSO-1, 2)
2. Evaluate the uncertainty of given sensors (PO-1, 2, 3, PSO-1,2)
3. Select suitable standard for parameter measurement (PO-1, 2, 7, PSO-1, 2)
4. Evaluate performance of sensor by calibration (PO-1, 2, PSO-1, 2)
List of Practical: 
1. Study of different calibration types

2. Study of different standards used for calibration methods Calibration of temperature sensor by standard catalog.

3. Calibration of bourdon tube gauge by dead weight tester

4. Calibration of Level sensor. 

5. Calibration of magnetic flow meter by standard flow test rig  

6. Calibration of pH meter.

7. Calibration of conductivity meter 

8. Calibration of vacuum gauge

9. Calibration of DPT transmitter

10. Calibration of vortex flow meter by standard flow test rig  

Text Books:
1. B.G. Liptak, Process Measurements and Analysis, 3rd Ed

FF No. : 654 B 

IC 33319 :: WATER ENGINEERING
Credits: 2






Teaching Scheme: 2 Hours/ Week
Course Outcomes:

The student will be able to 

1. Draw a layout and network diagram (PO-1, 2,34,5,6,7,8,12, PSO-2,3)
2. Implement the concept of water auditing (PO-1, 2,34,5,6,7,8,11,12, PSO-2,3)
3. Articulate NRW concepts (PO-1, 2,34,5,6,7,8,11,12, PSO-2,3)

4. Measure various parameters associated with water quality measurement                                    (PO-1, 2,34,5,6,7,12, PSO-2,3)
List of Practical: 
1. Introduction of Water Engineering

2. Basic Instrumentation in Water Engineering

3. Water Layout (WTP, ETP & STP) and network diagram (Distribution network)
4. Basics of pumping, motors and control schemes of water supply and distribution
5. Water Auditing, Water balance, benchmarking & NRW calculations

6. Measurements of various parameters associated with Water Quality Measurement

8. Projects: 

Project on filter bed automation

Project on DO control

Project on water distribution network

Project on ESR control

Project on smart water management in premises

Project on NRW calculations

Automation of distribution network, STP & WTP

Text Books:

1. Donald P Eickman ; Industrial Instrumentation; Wiley Eastern

2. 4. R.S.Khandpur, Handbook of Analytical Instruments

3. B.G. Liptak, Process Measurements and Analysis, 3rd Ed
Reference Books: 
1. Basics of water resources-Course book; UNESCO; PCCP Publications
2. Mr A. Lambert, and Dr W Hirner, Loss from water supply systems: Standard Terminology and performance measures; International Water Association;

3. JE VAN JYL; Introduction to Integrated Water Meter Management, Ed 1

FF No. : 654
	IC30401 ::  COMREHENSIVE VIVA VOCE 


	Credits: 01
	  


Course Outcomes:
The student will be able to –

1. Comprehend the fundamentals of Micro controller based systems and Digital Signal Processing (PO-1, 2,3,4,5, 8,9,10,12, PSO-1,2,3)
2. Communicate effectively in oral form (PO-1, 12, PSO-1,2,3)
3. Explain the concepts related to Micro controllers and Digital signal processing         (PO-1, 2,3,4,5,10, PSO-1,2,3)
Guidelines:
1. The objective of conducting viva-voce to test the overall understanding of course as well as application of the knowledge gained by the students by the end of the of the course.
2. The comprehensive viva voce is based on courses namely:
a) Microcontroller based systems

b) Digital Signal Processing
3. This is also to see the articulation of what is being learnt by them and see their relevance in the practical field.
4. The comprehensive viva voce is scheduled at the end of semester.   
5. The performance of the student at comprehensive viva examination will be assessed by a panel of examiners. The candidate will be examined in the courses which he/she studied during the respective module. 
                                                                                                           FF No. : 654E
	IC37301 ::  SEMINAR 


	Credits: 01
	 Teaching Scheme: 1 Hour / Week 


Course Outcomes:
The student will be able to –

1. Analyze the research and technical information Enhance time management and presentation skills. (PO-2,4,5,6,7,8,9,12, PSO-2)
2. Explain effectively in written and oral communication   (PO-8,9,10,12)
3. Plan time effectively for seminar activities
(PO-8,9,10,11,12)
Guidelines:
The students give a technical seminar in T.Y. B.TECH. Semester I. The Seminar progress is reviewed during the Mid-Semester Examination as per the academic calendar. For poor performing students identified by the examination panel, a second review is taken. In the reviews, the applicability and relevance of the topic, etc. is discussed. The seminar is presented at the end of the semester. The seminar evaluation scheme is as under :-

Parameter Marks

i) Attendance during Semester 10

ii) Attendance during Seminar presentation – Self and Peer 10

iii) Relevance of Seminar topic 10

iv) Timely abstract submission 10

v) Literature review 10

vi) Technical contents 10

vii) Presentation 25

viii) Question and Answer Session 15
FF No. : 654D
	IC37401 ::  MINI PROJECT 


	Credits: 01
	Teaching Scheme:2 Hours / Week  


Course Outcomes: 

The student will be able to

1. Design solutions for given engineering problem (PO-1, 2,3,5,6,7,8,9,10,11,12, PSO-1,2,3)
2. Demonstrate practical knowledge by constructing models/algorithms for real time    

3. Applications (PO-1, 2,3,5,6,8,9,10,11,12, PSO-1,2,3)
Express effectively in written and oral communication (PO-8,9,10,12)
4. Exhibit the skills to work in a team
(PO-8,9,12)      










Guidelines:
Mini project based on the relevant courses registered in that semester. Group formation, discussion with faculty advisor, formation of the mini project statement, resource requirement identification and implementation of the mini project using laboratory resources is carried out systematically. 50 marks are awarded as continuous assessment for the activities mentioned above. 

Based on the submitted Mini-Project report, Oral Presentation and demonstration before a panel of examiners at the end of the semester, 50 marks are awarded as End Semester Assessment. The overall score out of 100 is considered for allocation of appropriate grade.
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FF No. : 654A
	IC30102 :: PROCESS LOOP COMPONENTS


	Credits: 03
	Teaching Scheme: Theory 3 Hours/Week


	
	


Course Outcomes:
The students will be able to:
1. Comprehend the fundamentals of process control loop.  (PO-1, 2,3 PSO-1,3)
2. Develop and represent process control loops using standard ISA S5.1. (PO-3, PSO-1,2)  

3. Explain the working of major and auxiliary process loop components. (PO-1, 2,3 PSO-1,3)
4. Identify, formulate and solve a problem using control actions. (PO-1, 2,3,4, PSO-1,2,3)
5. Select and size the control valve and actuators to solve a problem
. (PO-1, 2,3, PSO-1,3)








	Unit 1: Fundamentals of process control                               
	(7+1 Hours) 

	Part A. 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 (basics with reference to control loop). 

Process Characteristics: Process equation, capacity, self – regulation, interacting types of disturbances, plant lags like measurement lag, control lag, process lag, distance/velocity lag (dead time) and transfer lag.

	Part B. P & ID for process loops like temperature, flow, level, pressure, etc.

	Unit 2: Transmitters and convertors
	(8+2 Hours)

	Part A. Introduction: Need of transmitter (concept of field area and control room area), need for standardization of signals, current, voltage, and pressure signal standards, concept of live and dead zero. 

Types of transmitters: Two and four wire transmitters, electronic and pneumatic transmitters.

Electronic Differential Pressure Transmitter: Types, installation, calibration setup, application of DPT for level and flow measurement, zero elevation and suppression. 

SMART: Comparison with conventional transmitter, block schematic. 

Converters: Difference between converter and transmitter, current to pressure converter.

Auxiliary process components: Square root extractor, seals and snubbers.

	Part B. Transmitter circuits, specifications of DPT and SMART transmitter, pressure to current converter, flow totalizer.

	Unit 3: Controllers
	 (8+1 Hours)

	Part A. Discontinuous: Two position, time-proportional control modes

Continuous: Proportional, integral, derivative, proportional-integral, proportional- derivative, proportional- integral-derivative (PID) control modes. 

Reset windup, rate before reset, bumpless transfer, effect of process characteristics on PID combination, tuning of controller.

Digital PID controllers: Block schematic, faceplate of Digital controller. 
Auxiliary process components: High/low selectors, Alarm annunciator.


	Part B. Multi-position control mode, types of processes versus control action, open loop process reaction method for tuning of controller and computing relay.



	Unit 4: Control Valve
	(8+1 Hours)

	

	Part A. Necessity and comparison with other final control elements. 

Control valve terminology: rangeability, turndown, valve capacity, distortion coeff., AO, AC, fail-safe conditions, cavitation, flashing and noise, their effects and remedies.

Control valve characteristics: inherent and installed.

Control valve classification, their construction, advantages, disadvantages and applications of globe, 3-way, diaphragm, rotary, ball, butterfly. 

Designing control valve for gas, vapor and liquid services: valve sizing by ANSI/ISA 75.01 std., high temperature-pressure service valves.

	Part B. Control valve construction: angle, needle and gate, control valve installation, selection and specifications. 

	Unit 5: Control valve accessories and actuators
	(8+1 Hours)

	Part A. Control valve accessories: Need of accessories, volume boosters, pressure boosters, solenoid valves, air lock, limit switches, hand wheel. positioners: Need, applications, types, effect on performance of control valve.

Actuators: Types, construction, advantages, disadvantages and applications of spring and diaphragm, piston cylinder (power cylinder), pneumatic, hydraulic, electric, electro-hydraulic and smart actuators. Design of spring and diaphragm actuators. 

Auxiliary process components: Feeders, dampers, hazardous area classification.

	

	Part B. Valve accessories like reversing relay and electro-pneumatic converter. Hydraulic and smart actuators, intrinsic safety and its components.



	Text Books 

1. C. D. Johnson, “Process control and Instrument technology”, Tata McGraw Hill Publications. 

2. N.A. Anderson, Boca Ratan,   “Instrumentation for Process measurement and control”, Radnor Pennsylvania, CRC Press.

	Reference Books 

1.  B. G. Liptak, “Process Control”, Instrument Engineering Hand book CRC Press.

2. “Tuning of industrial control systems”, ISA.
3. “Control valve Handbook”, ISA.


. 

                                                                                                               FF No. : 654A
	IC30110::  INDUSTRIAL AUTOMATION


	Credits: 03
	Teaching Scheme: Theory 3 Hours/Week


Course Outcomes:
The students will be able to:
1. Understand basics of Programmable logic controller and Automation.                      (PO-1, 2,3,4, PSO-1,2,3)
2. Develop programming as per IEC611313 for different applications.
                        (PO-1, 2,3,4, 5, PSO-1, 3)  
3. Identify the different components of PLC, DCS and SCADA for Peripheral interface (PO-1, 2,3, PSO-1,3)
4. Apply knowledge of PLC, DCS, and SCADA to solve the complex industrial Problems (PO-1, 2,3,4, 5, PSO-1, 3)  
5. Explain the Architecture and hierarchy levels of PLC, DCS and SCADA
       (PO-1, 2,3, PSO-1,3)
	Unit 1: Introduction to PLC
	(8+1 Hours) 

	Part A. Automation: fundamentals of industrial automation, need and role of automation, evolution of automation. PLC introduction  :types of processes, comparison, evolution of PLC, definition, functions, advantages, Architecture, DI-DO-AI-AO examples and ratings, I/O module, working of PLC, scan time, Installation of PLC, Rack installation, Grounding and shielding, physical, electrical, maintenance requirements, planning, verifying. Troubleshooting, Fault diagnosis techniques.

	Part B. Choosing PLC for application, Types and Specifications of PLC


	Unit 2: PLC Programming  and Interfacing 
	  (7+1 Hours)

	Part A.PLC programming: Development of Relay Logic Ladder Diagram, Introduction to PLC Programming, Programming devices and languages as per IEC 61131-3 like IL, ST, FBD, CFC, SFC, PLC Timers and Counters, Installation and Troubleshooting. PLC Interfacing: PID Control using PLC, PID instruction.PLC Interface to Hydraulic/Pneumatic circuits, solid-state devices, Need of interfacing.

	PartB.PLC Selection, PLC interface to temperature control loop. development of programming using IEC61131-3
	(8+1 Hours)

	Unit 3: SCADA System
	(8+1 Hours)

	Part A: General definition and SCADA components. Need of SCADA system, application & benefits, PLCs Vs RTUs, RTU Block diagram, MTU communication interface, Types of SCADA System, Future trends, Internet based SCADA display system, Comparison of different SCADA packages. Trending, Historical data storage & Reporting, Alarm management
Part B: Programming techniques For: Creation of pages, Sequencing of pages, Creating graphics & Animation and development of application using SCADA System.

	

	Unit 4: Introduction to DCS
	(7+1 Hours)

	Part A.DCS Introduction, Location of DCS in Plant, functions, advantages and limitations, Comparison of DCS with PLC,DCS and SCADA comparison .DCS components/ block diagram, Architecture, Functional requirements at each level, Database management.

	Part B. DCS and its specifications.



	Unit 5: DCS Hardware
	(8+1 Hours)

	Part A. Layout of DCS, Controller Details, Redundancy, types of redundancy I/O Card Details, Junction Box and Marshalling Cabinets, Operator Interface, Workstation Layout, different types of control panels, types of Operating Station, Programming as per IEC 61131-3, Advantages, Overview of Programming Languages, Device Signal Tags, Configuration, Programming for Live Process

	

	Part B. Power supply cards details, various display configurations.

	Text Books 

1. John Webb, “Programmable Logic Controllers”, Prentice Hall of India.

2. Frank D Petruzella “Programmable logic controller “, McGraw-Hill Education.
3. Gary Dunning, “Introduction to Programmable Logic controllers”, Delmar Thomson Learning.
4. SCADA by Stuart A Boyer : ISA 1999
5. Popovik-Bhatkar ,“Distributed Computer Control for Industrial Automation”, Dekkar Publications. 

6. S. K. Singh, “Computer Aided Process Control”, Prentice Hall of India. 

7. Krishna Kant, “Computer Based Process Control”, Prentice Hall of India.



	Reference Books 

1. Richard Cox, “Programmable Controllers”, International Thomson Computer Press.
2. B. G. Liptak “Instrument Engineer’s Handbook – Process Software and Digital Network”, CRC Press


FF No. : 654A
	IC30106:: BIOMEDICAL INSTRUMENTATION

	Credits: 03
	Teaching Scheme: - Theory 3 Hours/Week


Course Outcomes: 
The students will be able to:
1. Identify working of different physiological systems (PO-1, 2,4, PSO-1,2)
2. Distinguish different biomedical sensors and electrodes used for physiological systems and related parameters (PO-1, 2,3,4, PSO-1,2)
3. Elucidate working of different clinical and biomedical equipments related to the physiological systems (PO-1, 2,3, PSO-2,3)
4. Design different biomedical systems with sensor selection for healthcare sector (PO-1, 2,3,4,6,7, PSO-1,2,3)
	Unit 1: Bioelectric signals

	(8+1 Hours)



	Part A. Bioelectric signals (ECG, EMG,EEG, EOG & ERG) and their characteristics, Bio electrodes, electrodes tissue interface, contact impedance, effects of high contact impedance, types of electrodes, electrodes for ECG, EEG and EMG, Patient monitoring systems.

	Part B. Studying of amplifiers, filter required for biomedical systems.

	Unit 2: Cardiovascular system
	(8+1 Hours)

	Part A. Cardiac Cycle, ECG Theory, Electrocardiograph, Phonocardiograph, Indicator dilution method; blood pressure measurement techniques, blood flow measurement, Introduction to Cardiac Pacemakers, Defibrillators.

	Part B. ECG amplifier designing, automation of BP measurement technique.

	Unit 3: Nervous System
	(8+1Hours)

	Part A. Structure of neuron, central nervous system, Electroencephalograph, Evoked response.

	Part B. Designing of EEG amplifier and filters for EEG, Frequency analysis of EEG.



	Unit 4: Respiratory system

	(8+1 Hours)

	Part A. Natural Process of Breathing, Spirometry and Respiratory gas analyzers. 

Clinical Lab Instrumentation: Blood cell counter, Method of Cell counting Coulter Counters; Automatic recognition and differential counting of cells.

	Part B. Designing of Spirometer and analysis of respiration signal.


	Unit 5: Biomedical system design

	(8+2Hours)

	Part A. Transducers for Biomedical Application: Resistive transducers- muscle force and Stress (Strain gauge), Spirometry (Potentiometer), humidity, Respiration (Thermistor), Inductive Transducers-Flow measurements, muscle movement (LVDT) Capacitive Transducers-Heart sound measurement, Pulse pick up. Photoelectric Transducers - Pulse transducers, Blood pressure, oxygen Analyses Piezoelectric Transducers - Pulse pickup, ultrasonic blood flowmeter. Chemical Transducer - Ag-AgCl (Electrodes, PH electrode).

	Part B. Developing a system for Measurement of heart rate, Blood pressure, Temperature, Respiration rate.


	Text Books 

1. Carr & Brown, “Biomedical Instrumentation & Measurement” Pearson Publications.

2. Leslie Cromwell, Fred J. Weibell, Erich A. Pfeiffer, “Biomedical Instrumentation and Measurement”, Prentice-Hall India. 
3.  R.S. Khandpur, “Handbook of Biomedical Instrumentation”, Tata McGraw Hill Publications. 

	Reference Books 

1. John G. Webster, “Medical Instrumentation application and design”, Wiley Publications.  

2. Sanjay Guha, “Medical Electronics and Instrumentation”, University Publications.
3. S. C. Richard Cobbold, “Transducers for Biomedical measurements”, Krieger        Publishing Company. 


FF No. : 654A
	IC30108::    MODERN CONTROL THEORY


	Credits: 03
	Teaching Scheme:   Theory 3 Hours/Week   


Course Outcomes:
The student will be able to – 
1. State Space Modelling for electrical circuits, translational/rotational mechanical systems and electromechanical systems etc with emphasis on linear time-invariant systems (PO-1, 2,4,5,6,8,9,10,12, PSO-1,2,3)
2. Understand how the time response of linear time-invariant systems are linked to state space parameters (PO-1, 2,3,4,5,6,7, 8,9,10,12, PSO-1,2,3)
3. Able to examine a system for its stability, controllability and Observability. (PO-1, 2,4,5,6,8,9,12, PSO-1,2,3)
4. Understand and ability to recognize and analyze feedback control mechanisms and design feedback control systems (PO-1, 2,3,4,5,6,7,8,9,12, PSO-1,2,3)
5. Analyze  Discrete –data control system using state space methods (PO-1, 2,3,4,5,6,7,8,9,10,12, PSO-1,2,3)
Unit 1: State space representation of continuous time systems                              (8+1Hours)

Part A. Terminology of state space representation, advantages of state space representation over classical representation, physical variable form, phase variable forms: controllable canonical form (companion I), observable canonical form (companion II), diagonal/Jordon canonical form (parallel realization), cascade realization, conversion of state model to transfer function.

Part B. Similarity transformation for diagonalization of a plant matrix, Vander Monde matrix.

Unit 2: Solution of state equation
    
      



              (8+1Hours)

Part A. Solution of homogeneous state equation, state transition matrix, its properties, computation of state transition matrix by Laplace transform method, similarity transformations and Caley Hamilton theorem, solution of non-homogeneous state equation.

Part B. Computation of state transition matrix by infinite power series method.

Unit 3: Analysis and design of control system in state space

           
  (8+1Hours)

Part A. Lyapunov stability analysis, state controllability, state Observability, similarity transformation for obtaining controllable canonical form of plant matrix
Part B. Principle of duality, similarity transformation for obtaining observable canonical form of plant matrix.
Unit 4: Design of control system in state space


                          (8+1Hours)

Part A. State feedback, Pole placement design, Design of servo systems, State observers, Design of regulator systems with observers,  Design of Control systems with observers 
Part B. Quadratic optimal regulator system
Unit 5: State space representation of  discrete time systems


  (8+1Hours)

Part A. Phase variable forms: controllable canonical form (companion I), observable canonical form (companion II), diagonal/ Jordon canonical form (parallel realization), cascade realization, conversion of state model to transfer function (Pulse Transfer Matrix). 

Part B. Discrete state transition matrix, its properties and computation.

Text Books

1. K. Ogata, “Modern Control Engineering”, Pearson education India.

2. K. Ogata “Discrete Time Control systems", Prentice Hall of India.

3. M. Gopal, “Digital Control and State Variable Method” Tata McGraw Hill.

Reference Books

1. B. C. Kuo “Automatic control systems”, , Prentice Hall of India.

2. Norman S. Nise “Control systems engineering”,  John Wiley and sons, Inc, Singapore.

3. J. David Powell, Michael Workman, G. F. Franklin, “Digital control of Dynamic Systems", Addison Wesley.

FF No. : 654A
	IC31108 ::  ANALYTICAL INSTRUMENTATION

	Credits: 02
	Teaching Scheme : - Theory  2 Hours/Week 


Course Outcomes: 

The student will be able to:

1. Explain fundamentals of Analytical instruments. (PO-1, 2,12, PSO-2)
2. Select suitable optical sources and detectors for analytical instruments                             (PO-1, 2,4,12, PSO-1)
3. Identify appropriate analytical instrument according to its principle (PO-1, 2,4,12,PSO-1)
4. Describe theory and practice of spectroscopic type of analytical instruments.                 (PO-1, 2,8,12 PSO-3)
5. Examine qualitatively and quantitatively, given gaseous sample using gas analyzers.       (PO-1, 2,4,12 PSO-2,3)
Unit I:  Introduction to Analytical Instruments




(6+1Hours)
Part A. Basic components of Analytical Instruments. Generalized block diagram of Analytical instruments classification: Spectral, electro-analytical and separative methods, Difference between analytical and other instruments. Laws of photometry (Beer and Lambart’s Law) 

Part B. Introduction to Electro analytical methods. 

Unit II: Optical Sources and Detectors





(6+1Hours) A. Part A.Optical sources: Electromagnetic spectrum, types of spectra- line, band and continuous light sources, radiometry and photometry, natural sources, incandescent lamp, gas discharge lamp. Light-emitting diodes electroluminescent process

Optical detectors: Thermal detectors and Quantum detectors, bolo meter, Photodiodes- PIN and avalanche photodiodes, phototransistors, IR detectors, CCD devices.

Working of Filters, Gratings, Prisms

Part B. Choice of LED materials. Infrared sources, semiconductor laser, photo multipliers, Solar cells

Unit III: U.V. and VIS instruments





          (5+1Hours)
Part A. Colorimeters, single beam and double beam spectrophotometers, dual wavelength and double monochromatic systems, IR spectrophotometers.

Flame Emission and Atomic Absorption Spectroscopy (Flame Photometry)

Part B. Direct reading multichannel spectrophotometers, diode array rapid scanning spectrophotometers, Densitometers
Unit IV: Gas Analyzers, Chromatograph and Spectroscopy  


(7+1Hours)
Part A. Gas analyzers for measurement of Oxygen, NO2, ammonia, carbon dioxide and hydrocarbons Gas Chromatograh, HPLC. Nuclear Magnetic Resonance Spectroscopy-Basic principles, types, constructional details, instrumental methods, detectors.

Part B. Vehicle exhaust emission gas analyzers

Text Books: 
1. Willard, Merritt, John AurieDean, “Instrumental Methods of Analysis”, CBS Publishers & Distributors, New Delhi, Seventh ed., 1988. 

2. R. S. Khandpur, “Handbook of Analytical Instruments”, Tata McGraw–Hill Publications, Second ed., 2006. 

Reference Books: 
1. Bela G Liptak, “Analytical Instrumentation Handbook”, Chilton, Second ed., 1994.

2. Skoog, Holler, Nieman, “Principles of Instrumental Analysis”, Thomson books- Cole publications, Sixth ed., 2006
FF No. : 654C
	IC30206 ::  INDUSTRIAL AUTOMATION


	Credits: 01
	Teaching Scheme:1Hour/Week 


List of Tutorials : 
1. Study of different PLC and their specification.
2. Study of installations and troubleshooting of PLC.
3. Solving example by LD and ST programming in PLC.

4. Solving example by timer and counter in PLC.
5. Solving example using SFC programming in PLC.

6. Study of Interfacing between PLC and Process loop.

7. Develop a one application on SCADA system.
8. Study different type of DCS and their latest trends. 
9. Selection steps of DCS for industrial automation.
10. Study of specification list for DCS.

11. Solving different examples by FBD in DCS. 

12. Study of Alarm management system in DCS.

13. Study of different I/O cards in DCS.

14. Study of Hardware structure 
	Text Books 

1. John Webb, “Programmable Logic Controllers”, Prentice Hall of India.
2. Frank D Petruzella “Programmable logic controller “, McGraw-Hill Education.
3. Gary Dunning, “Introduction to Programmable Logic controllers”, Delmar Thomson Learning.
4. SCADA by Stuart A Boyer : ISA 1999
5. Popovik-Bhatkar,“Distributed Computer Control for Industrial Automation”, Dekkar Publications. 
6. S. K. Singh, “Computer Aided Process Control”, Prentice Hall of India. 
7. Krishna Kant, “Computer Based Process Control”, Prentice Hall of India.


	Reference Books 

1. Richard Cox, “Programmable Controllers”, International Thomson Computer Press.
2. B. G. Liptak “Instrument Engineer’s Handbook – Process Software and Digital Network”, CRC Press


FF No. : 654C
	IC30208::    MODERN CONTROL THEORY


	Credits: 01
	Teaching Scheme:   Tutorial 1 Hour/Week   


List of Tutorials

1. To obtain state model of a given transfer function and vice-versa.

2. To obtain state transition matrix of a given continuous time system.

3. To investigate controllability and observability of a given system.

4. To investigate the stability of continuous and discrete time systems using

Lyapunov stability test.

5. To obtain state feedback gain matrix for pole placement.

6.Obtain the discrete-time state ant output equations and pulse transfer functions of the continuous-time system.

7. To obtain the range of gain for the stability of discrete time system.

8. To obtain impulse and step response of discrete time control systems

9. To obtain the range of sampling time for the stability of discrete time system

Text Books

1. K. Ogata, “Modern Control Engineering”, Pearson education India.

2. K. Ogata “Discrete Time Control systems", Prentice Hall of India.

3. M. Gopal, “Digital Control and State Variable Method” Tata McGraw Hill.

Reference Books

1. B. C. Kuo, “Automatic control systems”, Prentice Hall of India.

2. Norman S. Nise , “Control systems engineering”, John Wiley and sons, Inc, Singapore.

3. J. David Powell, Michael Workman, G. F. Franklin, “Digital control of Dynamic Systems", Addison Wesley.

FF No. : 654B
	IC 30306:: BIOMEDICAL INSTRUMENTATION AND ANALYTICAL  INSTRUMENTATION


	Credits: 02
	Teaching Scheme : - Lab  2 Hours/Week 


Course Outcomes: 

The student will be able to:

1. Identify working of different biomedical equipments (PO-1, 2,9,10,12, PSO-1)
2. Design a biomedical circuit (PO-1, 2,3,4,9,10,12, PSO-2)
3. Elucidate working of different analytical equipments (PO-1, 2,9,10,12, PSO-3)
4. Identify different analytical process (PO-1, 2,9,10,12, PSO-1)
List of Experiments:

1. Study of different electrodes used in biomedical applications

2. Study of blood pressure measuring instrument and its calibration.

3. Study of Electro Cardio Graph recorder

4. Study of Phonocardiograph

5. Study of pulse oximeter.

6. Design of notch filter used in biomedical instruments.

7. Study of Colorimeter.

8. Study of flame photometer.

9. Study of UV-visible spectrophotometer.

10. Study of Gas Chromatograph.

11. Study of HPLC.

12. Study of Densitometer

13. Visit to Analytical and Biomedical Laboratory

Text Books: 

1. R. S. Khandpur, “Handbook of Biomedical Instrumentation”, 2nd Edition, TMH

2. Willard, Merritt, John AurieDean, “Instrumental Methods of Analysis”, CBS Publishers & Distributors, New Delhi, Seventh ed., 1988. 

3. R. S. Khandpur, “Handbook of Analytical Instruments”, Tata McGraw–Hill Publications, Second ed., 2006. 

Reference Books: 

1. Carr and Brown, “Introduction to Biomedical Equipment Technology”, 4th Edition, Pearson Education

2. Bela G Liptak, “Analytical Instrumentation Handbook”, Chilton, Second ed., 1994.

FF No. : 654B
	IC30310 ::  INDUSTRIAL AUTOMATION


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes
The student will be able to
1. Design /develop the LD, IL, and ST for different applications (PO-1, 2,3,4,5 PSO-1,2,3)
2. Simulate the LD, IL, and ST programming using advanced software.                                (PO-1, 2,4,5 PSO-1,3)
3. Design /develop and simulate the MIMIC diagram using SCADA system                                (PO-1, 2,3,4,5 PSO-1,3)
4. Connect the PLC peripherals with the PLC for logical functioning. (PO-1, 2,3,4,5 PSO-1,3)
5. Design/develop the Functional block diagram using DCS. (PO-1, 2,3,4,5 PSO-1,3)
List of Practicals: Students should perform at least 12  practicals from given list.
1. Development of Ladder program for simple on-off applications. 

2. Development of Ladder program for timing applications.

3. Development of Ladder program for counting applications.

4. Development of Instruction list programming for given process.

      5. Development of Structure Text Programming for given process. 
      6. Development of SFC Program for batch applications.
      7. Use of advanced instructions for application in PLC.
8. Creating and Configuring a Project and tags in SCADA 

9. Configuring Screens and Graphics 

      10. Study of Delta-V Explorer, Control Studio and Delta –V Operate. 

      11. Develop simulate programming using FBD in Delta -V

      12. DCS based PID control for temperature loop. 

      13. Development of Front-end and P & ID diagram with Delta V Operate. 
      14 Tag Assignments to Field Devices in DCS.
      15 Develop serial communication using Delta-V DCS
      16 Development of SLPC using Control Studio.
	Text Books 

1. John Webb, “Programmable Logic Controllers”, Prentice Hall of India.
2. Frank D Petruzella “Programmable logic controller “, McGraw-Hill Education.
3. SCADA by Stuart A Boyer : ISA 1999
4. S. K. Singh, “Computer Aided Process Control”, Prentice Hall of India. 
5. Krishna Kant, “Computer Based Process Control”, Prentice Hall of India.

	Reference Books 

1. Richard Cox, “Programmable Controllers”, International Thomson Computer Press.
2. B. G. Liptak “Instrument Engineer’s Handbook – Process Software and Digital Network”, CRC Press


FF No. : 654B
	IC30308 ::  PROCESS LOOP COMPONENTS 


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes: 
The students will have ability to:
1. Explain and characterize the convertors, transmitters and control valves.                              (PO-1, 2,3,5, 8, 9,10, PSO-1)  
2. Demonstrate the working of auxiliary process components.   (PO-1, 2,3, 8, 9,10, PSO-1)  
3. Tune the controller for given process loop. (PO-1, 2,3, 9,10, PSO-1,2)  
4. Design intrinsic safety circuits (PO-1, 2,3,6,9,10, PSO-1,3)
5. Explain various Transmitter configuration (PO-1, 2,3,8,9,10, PSO-1,3)
List of Practicals  :  

Students should perform at least 12  practicals from given list.

1. Study and calibration of current to pressure converter. 

2. Study and calibration of pressure to current converter. 

3. Demonstration and study of square root extractor. 

4. Demonstration and study of alarm annunciator.

5. Study of analog two–wire RTD and Thermocouple temperature transmitter. 

6. Study of SMART temperature transmitter. 

7. Study of D.P. transmitter and calibrate it using hand-held configurator for level.

8. Tuning of PID controller for temperature/pressure control loop. 

9. Tuning of PID controller for level/flow control loop. 
10. Study of Two position control mode.

11. Study of control valve cut section, accessories, actuators and various types of valves

12. Plot installed characteristics of control valve.

13. Study of Flow Totalizer.

14. Design of intrinsic safety circuit.

	Text Books 

1. C. D. Johnson, “Process control and Instrument technology”, Tata McGraw Hill Publications. 

2.  N.A. Anderson ,“Instrumentation for Process measurement and control”, 



	Reference Books 

1. B.G. Liptak, “Process Control, Instrument Engineering Hand book”.
2. “Tuning of industrial control systems”, ISA.

3. “Control valve Handbook”, ISA.  


       FF No. : 654
	IC33320 ::  ADVANCED FACTORY AUTOMATION


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hrs/Week 


Course Outcomes: Upon the completion of this course, the students will have ability to:
  CO1: Comprehend the architecture and operation of PLC, GOT and Drives (PO-1, 2,4,5 PSO-2)
  CO2: Develop PLC,GOT programmes for given application. (PO-1, 2,4,5 PSO-2)
List of Practicals  : 

1. Study the hardware aspects of FX, Q and R-series Mitsubishi PLC.
2. Development of Ladder program for simple on-off, timer and counter applications on Mitsubishi PLC.
3. Development of FBD, SFC programming for given applications.
4. Advanced instructions like data transfer, comparison, arithmetic, program flow control using Mitsubishi PLC.
5. Advanced Programming using interrupts and analog I/O handling.
6. Interfacing GOT Hardware and its programming.
7. Interfacing of Encoders, Stepper motors, Displays with Mitsubishi PLC.

8. Study the communication aspects and advanced networking of PLC. 

9. Study of VFD / Inverter control using PLC                 

10. Interfacing Motion Control / Servo systems to PLC

11. Development of Visualization under IEC 61131-3 on Messung PLC.

12. Development of IL, ST, FBD, SFC Programming on Nextgen 5000 PLC
	

	Text Books: 

1. “Programmable Logic Controllers”, John Webb, Prentice Hall of India.

2.  “Programmable Controllers”, Richard Cox.

3. “Introduction to Programmable Logic Controllers”, Gary Dunning, Delmar Thomson Learning.


	Reference Books:

1. “Instrument Engineer’s Handbook – Process Software and Digital Network”, B. G. Liptak, CRC Press
2. “Programmable Logic Controller”, Frank D. Petruzella, Tata McGraw-Hill Education, 2005.
3. Mitsubishi PLC user manuals.


FF No. : 654
	IC33322 ::  DCS Programming


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hrs/Week 


Outcomes: Upon the completion of this course, the students will have ability to:
          CO1: Comprehend the architecture and operation of DCS. (PO-1, 2,4,5 PSO-2)
           CO2: Develop control strategies for process control system. (PO-1, 2,4,5 PSO-2)
 List of Practicals  : 

1. Develop and implement any DCS program using FBD /SFC programming language. 

2. Developing and implementing any control loop using DCS system 

3. Developing and configuring Graphic User Interface for any control loop.

4. Developing Boiler interlock using DCS

5. Developing simulation of distillation column using DCS

6. Configuration of HART device to DCS system. 

7. Developing Cascade control loop using DCS 

8. Configure and implement different alarms in DCS system

9. Interfacing of PLC to a DCS system through Modbus and/or OPC

10. Configuration of any Fieldbus device to DCS system.

11. Configuring and implementing Advance process control function MPC in a DCS system

12. Configuring and implementing Advance process control function Fuzzy/ ANN in a DCS system

	 

	Text Books 

1. “Distributed Computer Control for Industrial Automation”, P. Bhatkar, Dekkar Publication. 

2. “Computer Aided Process Control”, S. Singh, Prentice Hall of India. 

3.  “Computer Based Process Control”, K. Kant, Prentice Hall of India. 

	Reference Books 

1. “Instrument Engineer’s Handbook- Process Software and Digital Network”, B. Liptak, CRC Press.




FF No. : 654

	IC30402 ::  COMREHENSIVE VIVA VOCE 


	Credits: 01

	  


Course Outcomes:
The students will be able to:
1. Comprehend the fundamentals of process control components. (PO-1, 2,3,10, PSO-1,3)
2. Explain the working of modern automation tools; PLC, DCS and SCADA (PO-1, 2,5 10, PSO-1,2,3)
3. Communicate and present effectively in oral form. (PO-1, 10,  PSO-3)
Guidelines:
1. The objective of conducting viva-voce to test the overall understanding of course as well as application of the knowledge gained by the students by the end of the of the course.
2. The comprehensive viva voce is based on courses namely:
i) Process Loop Components

ii) Industrial Automation
3. This is also to see the articulation of what is being learnt by them and see their relevance in the practical field.
4. The comprehensive viva voce is scheduled at the end of semester.   

5. The performance of the student at comprehensive viva examination will be assessed by a panel of examiners. The candidate will be examined in the courses which he/she studied during the respective module. 

FF No. : 654D
	IC37302 ::  PROJECT STAGE - I


	Credits: 01
	Teaching Scheme:   Laboratory 1 Hour/Week       


Course Outcomes: 
The students will be able to

1. Apply  the knowledge of Instrumentation and Control engineering to solve industrial problems / real life problems (PO-1, 2,3,4,5 PSO-3)
2. Effectively present the project ideas in Oral as well as written form (PO-1, 2,3, 4,5 PSO-2,3)
3. Work in a team (PO-8,9,10,12, PSO-1)
4. Prepare reports for project work  (PO-8,9,10,12, PSO-1)
5. Use various engineering tools (Softwares) (PO-11,12, PSO-3)
Guidelines:
The Project Guides will be allotted in the beginning of this Semester based on the Area of Interest of the Students. Students in consultation with the guide should submit a one page report with Title of the Project (tentative) and a brief abstract.

During this stage problem identification, literature survey should be completed. A brief talk on this work must be presented during the semester. This is to be evaluated by the Department Committee constituted for the purpose. 

The students should periodically meet their guide and maintain a log book with periodic milestones achieved. 
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