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(Applicable for 2019-20 admitted batch)

SCHEME OF TEACHING AND EXAMINATION VIII SEMESTER

Code Course Hours / Week Maximum Marks
No. Lecture | Tutorial | Practical | Credits | CIE | SEE | Total
SEMESTER VIII

THEORY
19EI81 Lasers and Optical 03 00 00 03 50 | 50 | 100
Instrumentation
19E182X | Elective - 4 03 00 00 03 50 | 50 | 100
19EI80EX | Open elective-3 03 00 00 03 50 | 50 | 100
19EIMC84 | Certification course 00 00 00 01 -- -- --
19E18P2 Project work - 11 00 00 12 08 50 | 50 | 100
19EIIN85 | Internship Completed during the intervening vacations of VI and V11 semester or 02 50 -- 50
VIl and VIII semester
TOTAL 20 250 | 200 | 450
CIE - Continuous Internal Evaluation, SEE — Semester End Examination-
ELECTIVE-4 OPEN ELECTIVE-3

1| 19E1821 | Building Automation . .

2 | 19E1822 | Power Plant Instrumentation |1 | 19EI8OE1 | Optical Instrumentation |

3 | 19E1823 | Project Management




Course Title: Lasers And Optical Instrumentation

Course Code 19E181 CIE: 50
ngmrl;;a\;\/%felk_ ecture 3 Hrs (Theory) SEE: 50
Total Number of : SEE
Lecture Hours: 42 Credits: 03 Hours:03
Prerequisite: Engineering Physics.
Course Objectives
1. Basics of lasers and their characteristics.
2. Different classes of lasers and their uses in optics and electronics.
3. Basics of fibers and their uses in optics.
4. Various properties of fibers.
5. The uses of fiber in communication and non-communication fields.

Modules Teaching

Hours

Module |
Lasers 1: Introduction, emission and absorption of radiation, population
inversion, attainment of population inversion, optical feedback, pumping
methods, threshold condition, laser losses, line shape functions, longitudinal
and transverse modes of lasers.
Classes of lasers: Principles, classification, construction and working of: | 09 Hrs
Ruby, He-Ne, Nd-YAG, semiconductor, argon ion, carbon dioxide and dye
lasers.

Module 11
Lasers Il: Characteristics of lasers: Introduction, single mode operation,
frequency stabilization, mode locking, different types of mode locking, Q-
switching, different types of Q-switching.
Properties of laser light, brightness, line width, beam coherence.
Optoelectronic devices and components: Photo diode, PIN diode, LEDs | 09 Hrs
and photo transistors.

Module 111
Laser Applications: Measurement of distance, interferometer, beam
modulation telemetry, pulse echo techniques. Laser Doppler velocimetry,
holography, applications of holography.
Laser welding, micro welding, deep penetrating welding, machining, cutting,
drilling etc. Applications of Lasers in Medicine: Surgery, dermatology, | 08 Hrs
ophthalmology.

Module IV
Fiber Optics Wave Guide: Introduction, total internal reflection, numerical
aperture, optical fiber wave guides, single mode fibers, graded index fiber,
low dispersive fiber, fiber materials and manufacture.
Fiber losses, fiber jointing & single fiber connectors multi fiber couplers. 08 Hrs

Module V
Optical communication systems: Introduction, modulation schemes, analog

2




modulation, digital modulation. Example of integrated optics.

Non communication applications of fibers: Optical fiber sensors,
multimode passive optical fiber sensors, multimode active optical fiber | 08 Hrs
sensors, phase modulated sensors.

Question Paper Pattern: Total 10 questions will be asked. Two from each module. The
student has to answer five questions selecting at least one from each module.

Text books:

1. Optoelectronics - J. Wilson, & J.B. Hawkes, second edition, Prentice Hall Europe,
1998.

2. Laser principles and applications - Wilson & Huwkes, PHI, 1987.

Reference Books:

1. Essentials of optoelectronics with applications - A.J. Rogers.

2.Principals optical communications & optoelectronics - Ravikumar, Bala N, Saraswati,
Lak & Homi.

Course outcomes:
On completion of the course, the student will have the ability to:

Course | CO # | Course Outcome (CO)
Code

19EI81 | CO1 | Compare different classes of lasers with their energy level diagrams.

CO2 | Differentiate various properties, characteristics of lasers.

CO3 | Choose suitable lasers for engineering and medical fields.

CO4 | Select different fibers for optical applications.

CO5 | Apply suitable lasers for communication and non communication

applications.
PO1 [ PO2 [ PO3 | PO4 [ PO5 [ PO6 | PO7 [ PO8 [ PO9 | PO10 [ PO11 | PO12 [ PSO1 [ PSO2 [ PSO3
coi| 2 1 2 2 1
co2| 3 2 2 2 2
co3| 2 2 2 3 2
co4| 2 2 2 2 2
cos| 3 1 2 1 3




Course Title: Building Automation

Course Code 19EI1821 CIE: 50
Number of )
Lecture Hours/Week 3 Hrs (Theory) SEE: 50
Total Number of . SEE
Lecture Hours : 42 Credits: 03 Hours:03

Prerequisite: Transducers & Instrumentation (16EI135), Process Control (16E153)

Course Objectives
1. To understand the principles and application of building automation systems.

2. To understand the network of building automation (BA) and intelligent building automation (1B)

systems)

3. To interface building automation system with building service systems.

4. To understand control strategies for better energy efficiency and building environment
performance.

Modules

Teaching
Hours

Module |

Introduction: Concept and application of Building Management System (BMS) and
Automation, requirements and design considerations and its effect on functional
efficiency of building automation system, architecture and components of BMS. Fire
Alarm System Fundamentals: What is Fire? Fire modes, History, Components, and
Principles of Operation. FAS Components: Different fire sensors, smoke detectors and
their types, Fire control panels, design considerations for the FA system. Field
Components, Panel Components, Applications. FAS Architectures: Types of
Architectures, Examples. FAS loops: Classification of loops, Examples. Fire Standards:
FAS Design procedure in brief, NFPA 72A, BS 5839, IS Concept of IP enabled fire &
alarm system, design aspects and components of PA system.

09 Hrs

Module 11
Access Control System: Access Control System: Access Components, Access control
system Design. CCTV: Camera: Operation & types, Camera Selection Criteria, Camera
Applications, DVR Based system, DVM, Network design, Storage design. Components of
CCTV system like cameras, types of lenses, typical types of cables, controlling system.
CCTV Applications: CCTV Applications.

08 Hrs

Module 111
Security Systems: Security Systems Fundamentals: Introduction to Security Systems,
Concepts. Perimeter Intrusion: Concept, Components, Technology, Advanced
Applications. Security Design: Security system design for verticals. Concept of
automation in access control system for safety, Physical security system with components,
RFID enabled access control with components, Computer system access control — DAC,
MAC, RBAC.

08 Hrs




Module IV

HVAC system: HVAC system Fundamentals: Introduction to HVAC, HVAC
Fundamentals, Basic Processes (Heating ,Cooling etc) Basic Science: Air Properties,
Psychometric Chart, Heat Transfer mechanisms, Components. Human Comfort: Human
comfort zones, Effect of Heat, Humidity, Heat loss. Processes: Heating Process &
Applications (l.e. Boiler, Heater), Cooling Process & Applications (l.e. Chiller), | 09 Hrs
Ventilation Process & Applications (l.e. Central Fan System, AHU, Exhaust Fans),
Unitary Systems (VAV, FCU etc). Control Theory: Instrumentation Basics, Field
components & use, DDC & applications. Control Panel: HVAC Control Panel, MCC
Basics, Panel Components Communication: Communication Basics, Networks, BACNEet,
Modbus, LON.

Module V
Energy Management System: ASHRAE Symbols Energy Management: Energy
Savings concept &Methods ,Lighting control, Building Efficiency improvement, Green | 08 Hrs
Building (LEED) Concept & Examples

Question Paper Pattern: Total 10 questions will be asked. Two from each module. The student has
to answer five questions selecting at least one from each module.

Text Books:
1. Smart Buildings - Jim Sinopoli, Butterworth - Heinemann imprint of Elsevier,2" ed., 2010.
2. Process Control Instrument Engineers Handbook - Bela G. Liptak, Chilton book co.

Reference Books:

1.Understanding Building Automation Systems (Direct Digital Control, Energy Management, Life

Safety, Security, Access Control, Lighting, Building Management Programs) - Reinhold A. Carlson,

Robert A. Di Giandomenico, pub. By R.S. Means Company, 1991.

2.Intelligent Building Systems - Albert Ting-Pat So, WaiLok Chan, Kluwer Academic publisher,3"
ed., 2012.

3. Design of Special Hazards and Fire Alarm Systems - Robert Gagnon, Thomson Delmar Learning;
2" edition, 2007.

4. HVAC Controls and Systems - Levenhagen, John I.Spethmann - Donald H., McGraw-Hill Pub.

5. HVAC Control in the New Millennium - Hordeski, Michael F, Fairmont press, 2001.

Course outcomes:
On completion of the course, the student will have the ability to:

Course Code | CO# | Course Outcome (CO)

19EI1821 CO1 | Analyze current philosophy, technology, terminology, and practices used in
building automation.

CO2 Evaluate different fire standards, FAS Components, FAS loops,
Architectures.

CO3 Demonstrate the concepts of security system.

CO4 | Select hardware and software for HVAC system.

CO5 Evaluate energy management system.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1| 3 2 1 2 3 2
Co2| 2 2 1 2 2 2
Co3| 3 2 2 2 2 2
Co4| 3 2 2 2 3 2
Co5| 3 2 1 2 3 2




Course Title: Power Plant Instrumentation

Course Code 19E1822 CIE: 50
Number of Lecture )
Hours/Week 3 Hrs (Theory) SEE: 50
Total Number of i SEE
Lecture Hours : 42 Credits: 03 Hours:03
Prerequisite:
Course Objectives
1. To acquire good knowledge of power generation using various methods.
2. To acquire good knowledge of Instrumentation involved in Power generation.
3. To know the basics of Turbine supervisory instrumentation and control.
Modules Teaching
Hours
Module |
Overview of Power Generation: Method of power generation in thermal power
plants, building blocks, Boiler types, feed water systems, steam circuits, combustion
process, products of combustion process, fuel systems, treatment of flue gases,
condensate systems, feed water conditioning, P&I diagram of boiler, importance of
instrumentation in power generation. 08 Hrs
Module 11
Measurement in boiler system: Metal temperature measurement in boilers, piping
system for pressure measuring devices, smoke and dust monitor, flame monitoring. | (g Hys
Introduction to turbine supervising system, pedestal vibration, shaft vibration
measurement. Non-contact type of transducers for speed measurement and LVDT for
the measurement of shell expansion
Module 111
Control Loops in Boiler: Combustion control, air fuel ratio control, furnace draft | 08 Hrs
control, boiler drum level control, three element drum level control, main and reheat
steam temperature control, super-heater control, at temperature, de-aerator control,
boiler following mode operation, turbine following mode operation.
Module IV
Turbine, Monitoring and Control: Lubricant oil temperature control, Hydrogen
generator cooling system. Condenser vacuum control and gland steam exhaust | 10 Hrs
pressure control
Module V
Power generation using other methods: Layout of hydroelectric power plant, power
generation in nuclear power plant, importance of control rods in nuclear power | (g Hys

generation, power generation using solar and wind energy, and combined cycle power
plan.

Question paper pattern:

Total 10 questions will be asked. Two from each module. The student has to answer five questions

selecting at least one from each module.




Text Books:

Reference Books:

1. Power plant Engineering - S.C. Aurora and Domkundwar , Dhanpat rai. 2. Power plant
Engineering - Sravana Kumar, and Vijaya Ramanath, I.K.Intermational. Boiler control systems by

David Lindsley, Mcgraw Hill.

Course outcomes:

On completion of the course, the student will have the ability to:

Course Code | CO # | Course Outcome (CO)

19E1822 CO1 | Describe power generation using various methods and explain the working
of thermal power plant in detail. Decode P & | diagrams for process control
systems.

CO2 | Explain the techniques for measurement and control of four basic
parameters like level, temperature, pressure and flow for power station as
well as general process control systems.

CO3 | Describe the Instrumentation and control associated with boilers in TPP,
and apply the knowledge gained for identifying and eliminating the
redundancy in formulating the boiler control loops.

CO4 | Explain the prime mover supervision and control mechanism and describe
the turbine supervisory instrumentation used in TPP.

CO5 | Explain the power generation using NPP, Hydroelectric, wind power and
combined cycle power plant with its associated Instrumentation.

PO1 [ PO2 [ PO3 | PO4 [ PO5 [ PO6 | PO7 [ PO8 [ PO9 | PO10 [ PO11 | PO12 [ PSO1 [ PSO2 [ PSO3
coi| 3 2 2 1 3 2
co2| 3 2 2 1 3 2
co3| 2 2 2 1 2 2
co4| 2 2 1 2 2
cos| 2 2 1 2 2




Course Title: Project Management

Course Code 19E1823

CIE: 50

Number of Lecture Hours/Week 03 Hrs.(Theory)

SEE: 50

Total Number of

Lecture Hours: 42 Credits: 03

SEE Hours:03

Prerequisite:

Course Objectives:

1. To make them understand the concepts of Project Management for planning to execution of projects.
2. To make them understand the feasibility analysis in Project Management and network analysis tools

for cost and time estimation.

3. To enable them to comprehend the fundamentals of Contract Administration, Costing and
4. Budgeting. Make them capable to analyze, apply and appreciate contemporary project management

tools and methodologies.

Modules Teaching
Hours
Module |
Introduction to project management:
Defining skills every good project manager needs, understanding organizational
structures, understanding project life cycles and project management process, the
project management knowledge areas.
Creating the project character and preliminary scope statement:
Project needs and demands, project character, using Tools and techniques for character 08 H
. S . . : rs
development, formalizing and publishing the project character, developing a planning
preliminary project scope statement it.
Developing the project scope statement:
Developing the project management plan, scoping out the project, formulating scope
definition, writing the project scope statement.
Module 11
It creating the WBS and communicating the plan:
Creating the work breakdown structure, communicating the plan, identifying quality
standards.
Risk planning:
Planning for Risks, identifying potential risk, analysing risks using qualitative
techniques, quantifying risk, developing a risk response plan. 08 Hrs

Resource planning.
Understanding purchase and acquisitions, plan contracting, human resource planning,
defining activity definition, understanding the activities sequence process.

Module 111
Creating the project schedule and budget:
Activity resource estimating, estimating activity durations, developing the project
schedule, cost estimating, establishing the cost budget baseline.
Developing that project team: 8




Executing the project plan, acquiring the project team, developing the project team,

distributing project information. 08 Hrs

Module IV

Measuring and controlling project performance:

Requesting seller responses, selecting sellers, evaluation criteria, tools and techniques
of select sellers, select sellers output, laying out Quality Assurance procedures,
monitoring and control project work, administering the contract, managing project 10 Hrs
teams. Managing stakeholders. Establishing performance measurements.

Monitoring and controlling change:

Managing integrated change control. Managing cost changes. Monitoring and
controlling schedule changes. Monitoring and controlling risk.

Module V
Controlling work results and closing out the project:
Utilizing perform quality control techniques. Verifying project scope. Controlling
scope changes. Formulating project closeout. Closing out the project. Contract closure.
Releasing project team members.
Professional responsibilities:
Ensuring integrity. Applying professional knowledge. Balancing stakeholders interests.
Respecting differences in diverse cultures.

08 Hrs

Question paper pattern:
Total 10 questions will be asked. Two from each module. The student has to answer five questions
selecting at least one from each module.

Text Books:
1. Project Management Professional study Guide 3rd edition - Kim Heldman , Wiley publishing Inc. 2005 ISBN-
13:978-0-7821-3601-X.

Reference Books:

1. Planning, Analysis - Prasanna Chandra. (2015) Projects-, Selection, Financing, Implementation and
Review, VI Edition. Tata Mc Graw Hill.

2. Project Management -Chaudhary S. (2016)., 39th Reprint. Tata Mc Graw Hill.

Course outcomes:
On completion of the course, the student will have the ability to:

Course CO# Course Outcome (CO)
Code
19EI1823 Co1 Describe a project life cycle, and can skillfully map each stage in the cycle
CO2 Identify the resources needed for each stage, including involved stakeholders,
tools and supplementary materials.
COs3 Describe the time needed to successfully complete a project, considering

factors such as task dependencies and task lengths

CO4 Manages project risk, including identifying, analyzing and responding to risk

CO5 Analyzes and manages stakeholder expectations and Strategically applies
project management practices to ensure a successful project outcome in a
variety of organizations.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 1 3 2 3
COo2 1 3 2 3
CO3 1 3 3
CO4 3 3
CO5 1 1 3 3




Course Title: Optical Instrumentation

Course Code 19EI8OE1 CIE: 50
Egumrzf\;vzfe:(_ ecture 03 Hrs.(Theory) SEE: 50
Total Number of : SEE
Lecture Hours: 42 Credits: 03 Hours: 03
Prerequisite: None
Course Objectives

Modules Teaching

Hours
Module |

Introduction to Laser (Lasers -1): Introduction, Emission and absorption of radiation,
Einstein relation, population inversion, optical feedback, threshold conditions, Line
shape function, population inversion and pumping threshold conditions.
Classes of Laser: Doped insulator Lasers, semiconductor Lasers, Gas Lasers, Liquid 08 Hrs
dye Lasers. (Textbook-1)

Module 11
Lasers-11: Single mode operation, frequency stabilization, Mode locking and Q-
switching. 08 Hrs
Applications of Laser: Measurement of distance: Interferometric methods, Beam
modulation telemetry; Holography &Holography interferometry. (Textbook-1)

Module 111
Optical Fiber Communications: Motivations for light wave communications, optical
spectral bands, Network information rates, WDM concepts, Key elements of optical
fiber systems, standards for optical fiber communications, Modeling and simulation 08 Hrs
tools.
Optical Fibers: Structures, Wave guiding, and Fabrication: The nature of light, basic
optical laws and definitions, optical fiber modes and configurations. (Textbook-2)
Module IV
Types of Fibers, Material and Fabrication: Single mode fibers, Graded index fiber
structure, Fiber materials, Photonic crystal fibers, Fiber fabrication, Fiber optic cables.
Optical Amplifiers: Types of optical amplifiers and its applications, Semiconductor 10 Hrs
optical amplifiers, Erbium-doped fiber amplifiers, Amplifier noise, Optical SNR,
System, Raman amplifiers. (Textbook-2)
Module V

Applications of Lasers in Medicine: Fiber-optic laser systems in cardiovascular
disease-Endoscopic laser systems in cardiology, Fiber-optic laser therapy-angioplasty, 08 Hrs

Endoscopic Nd-YAG Laser therapy in gastroenterology, Laparoscopic laser surgery,
ophthalmological applications of laser-fiber systems, arthroscopic surgery in
orthopedics, laser lithotripsy. (Textbook-3)

10




Question paper pattern:
Total 10 questions will be asked. Two from each module. The student has to answer five questions
selecting at least one from each module.

Text Books:

1. Optoelectronics- An Introduction-Wilson & Hawkes, Prentice Hall of India.

2. Optical fiber communications- GeirdKeser, McGraw Hill education (India) private limited,
Fifth edition.

3. Lasers and Optical Fibers in Medicine - Abraham Katzir, Academic Press, 1998.

Reference Books:

1. LASER Fundamentals- William T. Silfvast, Cambridge University Press.
2. Essentials of Opto Electronics with Applications - A.J. Rogers, CRC press 1997.

Course outcomes:
On completion of the course, the student will have the ability to:

Course Code | CO # | Course Outcome (CO)

19EI80OE1 Cco1 Explain the principle and working of Laser system.

CO2 | Discuss the engineering applications of laser systems.

CO3 | Discuss the fundamentals of optical fiber communications.

CO4 | Evaluate the design of optical fibers.

CO5 | Apply fiber optic laser systems in medical field.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1| 2 1 2 2 1
Co2| 3 2 2 2 2
COo3| 2 2 2 3 2
Co4| 2 2 2 2 2
Co5| 3 1 2 1 3

11




Course Title: Project Phase - 11

Course Code 19E18P2 CIE: 100
Number of Practical ) _

Hours/\Week 12 Hrs (Practical) SEE: 100

. SEE

Credits: 08 Hours-03

Course Objectives
1. To apply acquired engineering skills in developing a selected project.
2. To work as a team member in developing the selected project.
3. To communicate effectively in written and oral presentation.

Course outcomes:
On completion of the course, the student will have the ability to:

Course Code | CO# | Course Outcome (CO)
19EI8P2 COL1 | Perform self-study and exhibit the skills of self learning by demonstrating
knowledge on the topic selected for project work.
CO2 | Work as an individual or as a team member in addressing engineering
problem or build an engineering project.
CO3 | Apply the acquired engineering skills to develop a prototype or simulate a
model for environmental, societal issues or engineering needs.
CO4 | Demonstrate the skill of collection of data and interpretation of data for
effective decision making.
CO5 | Communicate technical results, information and conclusions to others by
means of formal presentations, drawings and reports.
PO1 [ PO2 [ PO3 | PO4 [ PO5 [ PO6 | PO7 [ PO8 [ PO9 | PO10 [ PO11 | PO12 [ PSO1 [ PSO2 [ PSO3
co1 3 3 3
Cc0o2 3 3
Co3 3 3 3 2 2 2 3 3 3 3
Co4 3 2
CO5 1 3

12




Course Title: Internship

Course Code

19EIIN85

CIE: 50

12 Hrs (Practical)

Credits: 02
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