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SCHEME OF INSTRUCTION & EXAMINATION 

AICTE Model Curriculum 

B. E. VIII – Semester (MECHANICAL ENGINEERING) 
(Proposed for the Academic year 2020-2021) 

 

S. 

No 

Course 
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Course Title 
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Theory Course 

1 PE56ME Professional Elective-VI 3 - - 3 30 70 3 3 

2 OE63 Open Elective-III 3 - - 3 30 70 3 3 

Practical / Laboratory Course 

3 PW703ME Project-II - - 16 16 50 150 
 

8 

Total 
   

    14 

 

 

Professional Elective-VI 

S. No. Course Code Course Title 

1 PE561ME Energy  Conversation & Management 

2 PE562ME Entrepreneurship Development 

3 PE563ME Control Systems Theory 

4 PE564ME Cryogenics  

 

Open Elective-III 

S. No. Course Code Course Title 

1. OE631ME Mechatronics  (Not for Mech Engg students) 

 

 

MC: Mandatory Course  BS: Basic Science  ES: Engineering Science 

L: Lecture  T: Tutorial  P: Practical    D: Drawing   

CIE: Continuous Internal Evaluation        SEE: Semester End Examination (Univ. Exam) 

 

Note:   
1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever 

necessary, to enable the student to complete the experiment. 
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ENERGY CONSERVATION AND MANAGEMENT 

PE561ME     

Instruction: 3 periods per week                         Duration of SEE: 3 hours 

CIE: 30 marks                                                   SEE: 70 marks 

Credits:  3   

 

Objectives: 

1. To learn about energy conservation. 

2. To understand sources of loss of power in energy conversion. 

3. To understand Procedure for Comprehensive Energy Conservation Planning. 

4. To understand Industrial energy conservation methods. 

Outcomes: 

On successful completion of this course, the student will be able to 

1. Understand different forms of energy. 

2. Calculate the amount of heat energy available. 

3. Understand the industry energy conservation modeling. 

4. Understand methodology for forecasting industrial energy supply and demand. 

 

Unit-I 

Definition, Principles of Energy Conservation - Maximum Thermodynamic efficiency. Maximum 

Cost - effectiveness in energy use. Various forms of energy - Heat Mechanical. Electrical energy 

and Chemical energy. Identification of potential sources of energy losses - Transportation, 

operation and conversion from one from to another. 

Unit-II:  

Heat energy and storage - Media of transport of heat energy - steam, oil and flue gases. 

Calculation of steam quality. Calculation of amount of heat energy available. Recuperators. 

Constructional details, Selection of materials to store heat energy. Concept of power. Modes of 

mechanical energy transport - Gears, pulleys, belts, shafts etc., Calculation of power. Sources of 

loss of power in energy conversion into electricity, potential energy (i.e., pumps). 

Unit-III 

Chemical energy - combustion of fuels - petrol, diesel and coal. Loss due to quality of fuel, 

conversion into other form of energy - boilers, I.C. engines. Calculation related to losses. 

Electrical energy - Working principle of motors and generators. Calculation of efficiency of 

generators. Losses during transmission and energy conversion - into mechanical energy, thermal 

energy. Calculation of effecting parameters. 

Unit-IV 

Procedure for Comprehensive Energy Conservation Planning (CECP) -Specifying targets, 

identifying energy in-efficient facilities. Synthesize evaluation and optimization of alternative 

conservation measures in view of organization costs. Flow chart of organization's functions. 

Collection of accountable data. Application of CECP method. An example. 

Unit-V  

Industrial energy conservation modeling - Methodology - Definition of production system - A 

primary copper production system, Model construction - Mathematical Programming. Market 

penetration, Structure of energy conservation model. Data preparation - coefficients needed in a 

model, Unit production cost and unit energy requirements. Model exercise, verification and 
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validation. Methodology for forecasting Industrial Energy Supply and Demand. 

 

Suggested Reading: 

1. Gottschalk C.M., "Industrial Energy Conservation", John Wiley & Sons, 1996. 

2. Chaturvedi P., and Joshi S., "Strategy for Energy Conservation in India", Concept 

PublishingCo., New Delhi, 1997. 

3. Sharna and Venkata Sebhaiah, ―Energy management and conservation‖. 

4. Dr. Sanjeevsingh, Umesh Rathore, ―Energy management‖, Edition 2019. 

5. Mrs. P Nagaveni, Dr. A Amudha, Dr. M.Sivaramkumar and Mr. N. Prasanna, ―Energy 

management and Energy conservation‖. 
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ENTREPRENEURSHIP DEVELOPMENT 

PE562ME     
Instruction: 3 periods per week                         Duration of SEE: 3 hours 

CIE: 30 marks                                                   SEE: 70 marks 

Credits:  3   

 

Objectives: 

1. To motivate students to take up entrepreneurship in future. 

2. To learn nuances of starting an enterprise & project management. 

3. To understand the design principles of solar energy systems, their utilization and 

performance evaluation. 

4. To understand the behavioral aspects of entrepreneurs and time management. 

Outcomes: 

1. Understand Indian Industrial Environment, Entrepreneurship and Economic growth, Small 

and Large Scale Industries, Types and forms of enterprises. 

2. Identify the characteristics of entrepreneurs, Emergence of first generation entrepreneurs, 

Conception and evaluation of ideas and their sources. 

3. Practice the principles of project formulation, Analysis of market demand, Financial and 

profitability analysis and Technical analysis. 

4. Apply the concepts of Project Management during construction phase, project organization, 

project planning and control using CPM, PERT techniques. 

5. Understand the Behavioural aspects of entrepreneurs, Time Management, Various 

approaches of time management, their strengths and weakness. The urgency addiction and 

time management matrix. 

 

Unit-I 

Indian Industrial Environment-competence, Opportunities and Challenges. Entrepreneurship 

and Economic growth. Small Scale Industry in India, Objectives, Linkage among small, 

medium and heavy industries. Types of enterprises. 

Unit-II:  

Identification and characteristics of entrepreneurs. Emergence of First generation entrepreneurs, 

environmental influence and women entrepreneurs. Conception and evaluation of ideas and 

their sources. Choice of Technology - Collaborative interaction for Technology development. 

Unit-III 

Project formulation, Analysis of market demand, Financial and profitability analysis and 

Technical analysis, project financing in India. 

Unit-IV 

Project Management during construction phase, project organization, project planning and 

control using CPM, PERT techniques. Human aspects of project management. Assessment of 

tax burden. 

Unit-V  

Behavioural aspects of entrepreneurs: Personality - determinants, attributes and models. 

Leadership concepts and models. Values and attitudes. Motivation aspects. Change behaviour. 

Time Management: Various approaches of time management, their strengths and weaknesses. 

The urgency addiction and time management matrix. 
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Suggested Reading: 

1. Vasant Desai, ―Dynamics of Entrepreneurial Development and Management‖, 

Himalaya Publishing House, 1997. 

2. Prasanna Chandra, ―Project-Planning, Analysis, Selection, Implementation and 

Review‖, Tata McGraw-Hill Publishing Company Ltd. 1995. 

3. Stephen R. Covey and A. Roger Merrill, ―First Things First‖, Simon and Schuster 

Publication, 1994. 

4. G.S. Sudha, ―Organizational Behaviour‖, 1996. 

5. Robert D. Hisrich, Michael P. Peters, ―Entrepreneurship‖, Tata Me Graw Hill 

Publishing Company Ltd., 5lh Ed., 2005. 
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CONTROL SYSTEMS THEORY 

PE563ME      
Instruction: 3 periods per week                         Duration of SEE: 3 hours 

CIE: 30 marks                                                   SEE: 70 marks 

Credits :  3   

 

Objectives: 

1. To know the development of input-output relations using block diagrams, signal flow graphs 

of mechanical, electromechanical systems etc and methods of obtaining time and frequency 

response. 

2. To understand the stability and margins for stability from characteristics equation, root-locus 

method or frequency methods. 

3. To know the development of the alternative state space models of dynamic systems, and their 

importance in predicting time response of multiple variables of the system. 

Outcomes: 

1. Derive the transfer function of mechanical, electrical, hydraulic and thermal systems. 

2. Evaluate the time response of I and II order systems for various input signals. 

3. Sketch the Bode, Polar and Root locus plots to check the stability of the system. 

4. Sketch the Nyquist plot and design the Lead & Lag compensators to meet the requirements. 

5. Develop the State space model of a system, check for its Controllability & Observability. 

 

 

Unit-I 

Control Systems Classification: Open Loop & Closed Loop Systems. Mathematical models 

and Transfer functions from governing equations of mechanical, electrical, hydraulic, 

pneumatic, thermal systems AC, DC servomotors & Electromechanical servo systems 

Unit-II:  

Block Diagrams-Block diagram reduction. Signal flow graphs, Mason‘s gain formula. 

Transient response Time domain specifications of 1st and 2nd order systems Steady state 

error, Error coefficients, and sensitivity Performance indices Routh criteria 

Unit-III 

Routh criteria- Root Locus method Frequency Response: Bode, Polar plots. Correlation 

between transient and frequency response, Bandwidth, Experimental determination of transfer 

functions 

Unit-IV 

Nyquist criteria - Gain and phase margins, Lead. Lag and Lead-lag compensator design, PID 

controller, linearization of Non linear systems. 

Unit-V  

State - Space Representation of Linear Control Systems: State transition matrix. Solution of 

state equations: Zero input response and Zero state response. Concept of controllability and 

observability 

 

Suggested Reading: 
1. Dorf, R.C., Modern Control Systems, Addison-Wesley 1989. 
2. M. Gopal, Con tori Systems, Tata McGraw Hill, 2004. 

3. Ogata, K., Modern Control Engineering, Prentice Hall, 2004. 

4. Norman S. Nise, Control Systems Engineering, John Wiley & Sons, Inc., 2001. 
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CRYOGENICS 

PE564ME      
Instruction: 3 periods per week                         Duration of SEE: 3 hours 

CIE: 30 marks                                                   SEE: 70 marks 

Credits:  3   

 

Objectives: 

1. Learning the mechanical properties, methods to protect the cryogenic fluids. 

2. To describe liquefaction system for Neon, Hydrogen and Helium. 

3. To explain the cryogenic gas separation and purification system. 

4. To explain the cryogenic refrigeration systems. 

5. To embark on a research career in Cryogenic Engineering. 

Outcomes: 

1. List the applications of cryogenic systems. 

2. Understand the principles of cryogenics engineering. 

3. Analyse the performance of cryogenics gas liquefaction system. 

4. Analyse performance of cryogenics gas separation and purification system. 

5. Evaluate material properties at cryogenic temperature. 

6. Design the cryogenic storage system & cryo coolers. 

 

Unit-I 

Introduction to Cryogenic Systems: Mechanical Properties at low temperatures. Properties of 

Cryogenic Fluids. Gas Liquefaction: Minimum work for liquefaction. Methods to protect low 

temperature. Liquefaction systems for gages other than Neon. Hydrogen and Helium. 

Unit-II:  

Liquefaction Systems for Neon, Hydrogen and Helium: Components of Liquefaction 

systems. Heat exchangers. Compressors and expanders. Expansion valve, Losses in real 

machines. 

Unit-III 

Gas Separation and Purification Systems: Properties of mixtures, Principles of mixtures, 

Principles of gas separation, Air separation systems. 

Unit-IV 

Cryogenic Refrigeration Systems: Working Medium, Solids, Liquids, Gases, Cryogenic fluid 

storage & transfer, Cryogenic storage systems, Insulation, Fluid transfer mechanisms, 

Cryostat, Cryo Coolers. 

Unit-V  

Applications: Space technology, In-Flight air separation and collection of LOX, Gas industry, 

Biology, Medicine, Electronics. 

 

Suggested Reading: 

1. Cryogenic Systems/ R.F. Barren/ Oxford University Press. 

2. Cryogenic Engineering- Thomas Flynn- CRC Press-2nd Edition. 

3. Cryogenic Research and Applications: Marshal Sitting/ Von Nostrand/ Inc. New 

Jersey. 

4. Cryogenic Heat Transfer/ R.F.Baron. 
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5. Cryogenic Engineering Edit / B.A. Hands/ Academic Press, 1986. 

6. Cryogenic Engineering/ R.B. Scottm Vin Nostrand/ Inc. New Jersey, 1959. 
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MECHATRONICS 

OE631ME      
Instruction: 3 periods per week                         Duration of SEE: 3 hours 

CIE: 30 marks                                                   SEE: 70 marks 

Credits :  3  

 

Objectives: 

Student has to understand the 

1. How to identify, formulate, and solve engineering problems 

2. The design a system, component, or process to meet desired needs within realistic 

constraints 

3. The how to use the techniques, skills, and modern engineering tools necessary for 

engineering practice 

4. The use of drive mechanisms and fluid power systems 

5. The use of industrial electronic devices 

6. The demonstrate the design of modern CNC machines, and Mechatronics elements 

 

Outcomes: 

At the end of the course, the students will be able to 

1. Model and analyse electrical and mechanical systems and their interconnection 

2. Integrate mechanical, electronics, control and computer engineering in the design of 

Mechatronics systems 

3. Do the complete design, building, interfacing and actuation of a Mechatronics system for a 

set of specifications 

4. Be proficient in the use of fluid power systems in various Mechatronics applications 

5. Demonstrate the use of industrial electronic devices 

6. Demonstrate the design of modern CNC machines, and Mechatronics elements 

 

 

Unit-I 

Introduction to mechanization & automation: Need of interface of electrical & electronic 

devices with mechanical elements, the concept of Mechatronics, Flow chart of 

Mechatronics system, elements of Mechatronics system, drive mechanisms, actuators, 

feedback devices and control system, application in industries and systems development 

Unit-II:  

Drive mechanisms: Feeding and indexing, orientation, escapement and sorting devices, 

conveyor systems Introduction to electrical actuators: A.C. servomotors, D.C. 

servomotors, stepper motors 

Unit-III 

Introduction to fluid power systems: Industrial Pneumatics and hydraulics, merits of fluid 

power, pneumatic & hydraulic elements symbols, study of hydraulic control valves, pumps 

& accessories, hydraulic circuits & mechanical servo control circuits, Electro-hydraulic 

and Hydro pneumatic circuits 

Unit-IV 

Introduction to industrial electronic devices: Diodes, Transistors, Silicon Controlled 
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Rectifiers (SCR), Integrated Circuits (IC), Digital Circuits, Measurement systems & Data 

acquisition systems: sensors, digital to analog and analog-to-digital conversion, signal 

processing using operational amplifiers, introduction to microprocessor & micro 

controller, Temperature measurement interface and LVDT interface, Systems response 

Unit-V  

Design of modern CNC machines and Mechatronics elements: machine structures, guide 

ways, spindles, tool monitoring systems, adaptive control systems, Flexible manufacturing 

systems, Multipurpose control machines, PLC programming 

 

Suggested Reading: 

1. William Bolton, Mechatronics: Electronic control systems in mechanical and 

electrical engineering, 6th edition, Pearson Education 

2. HMT Ltd, Mechatronics, Tata McGraw-Hill Publishing Company Limited, New 

Delhi, 1998 

3. Michaels Histand & David G, Alciatore, Introduction to Mechatronics and 

Measurement Systems, Tata McGraw-Hill International Edition 

4. Devdas Shetty, Richard A. Kolk, Mechatronics System Design, Cengage Learning 

5. S.R. Majumdar, Oil Hydraulic Systems – Principles & Maintenance, McGraw-Hill 

Publishing Company Limited, New Delhi 

6. Godfrey Onwubolu, Mechatronics: Principles and Applications, Butterworth-

Heinemann 
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PROJECT WORK-II 

PW704ME      
Instruction: 16  periods per week                         Duration of SEE: 3 hours 

CIE: 50 marks                                                   SEE: 150marks 

Credits :  8   

 

Objectives: 

1. To enhance practical and professional skills. 

2. To familiarize tools and techniques of systematic literature survey and documentation 

3. To expose the students to industry practices and team work. 

4. To encourage students to work with innovative and entrepreneurial ideas 

Outcomes: 

1. Demonstrate the ability to synthesize and apply the knowledge and skills acquired in the 

academic program to the real-world problems. 

2. Evaluate different solutions based on economic and technical feasibility 

3. Effectively plan a project and confidently perform all aspects of project management 

4. Demonstrate effective written and oral communication skills 

 

 

The aim of Project work –II is to implement and evaluate the proposal made as part of 

Project Work - I. Students can also be encouraged to do full time internship as part of 

project work-II based on the common guidelines for all the departments. The students 

placed in internships need to write the new proposal in consultation with industry 

coordinator and project guide within two weeks from the commencement of instruction. 

 

The department will appoint a project coordinator who will coordinate the following: 

1. Re-grouping of students - deletion of internship candidates from groups 

made as part of project Work-I 

2. Re-Allotment of internship students to project guides 

3. Project monitoring at regular intervals 

 

All re-grouping/re-allotment has to be completed by the 1
st
 week of VIII semester so that 

students get sufficient time for completion of the project. 

 

All projects (internship and departmental) will be monitored at least twice in a semester 

through student presentation for the award of sessional marks. Sessional marks are 

awarded by a monitoring committee comprising of faculty members as well as by the 

supervisor. The first review of projects for25 marks can be conducted after completion of 

five weeks. The second review for another 25 marks can be conducted after 12 weeks of 

instruction. 

 

 

Common norms will be established for the final documentation of the project report by the 

respective departments. The students are required to submit draft copies of their project 

report within one week after completion of instruction. 

 

Note: Three periods of contact load will be assigned to each project guide. 
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SMART BUILDING SYSTEMS 

OE605EE        

Instruction: 3 periods per week        Duration of SEE: 3 hours 

CIE: 30 *marks                              SEE: 70 

marks 

Credits: 3 

 

Objectives: 

1. To understand the basic blocks of Building Management System. 

2. To design various sub systems (or modular system) of building automation  

3. To integrate all the sub systems 
Outcomes: 

Student will be able to 

1. Describe the basic blocks and systems for building automation  

2. Use different subsystems for building automation and integrate them 

3. Understand basic blocks and systems for building automation  

4. Design different systems for building automation and integrate those systems 
 

UNIT – I 

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.  

UNIT – II 

Fire Alarm (FA) System:   concept of fire, Fire   modes, History, Components, and 

Principles of Operation. Different fire sensors, smoke detectors and their types, Fire 

control panels, design considerations for the FA system. Field Components, Panel 

Components, Applications. Types of FAS Architectures, Examples. Classification of 

FAS loops, Examples. FAS Design procedure in brief, NFPA 72A, BS 5839, IS, 

Concept of IP enabled fire & alarm system, design aspects and components of PA 

system. 

UNIT – III 

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. 

UNIT – IV 

Security Systems Fundamentals: Introduction to Security Systems, Concepts.  

Perimeter Intrusion: Concept, Components, Technology, Advanced Applications. 

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. 

EPBX System & BMS subsystem integration: Design consideration of EPBX system 
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and its components, integration of all the above systems to design BMS.  

UNIT – V 

Energy Management: Energy Savings concept & methods, Lighting control, Building   

Efficiency   improvement, Green Building (LEED) Concept & Examples. 

Building Management System: IBMS (HVAC, Fire &Securi-ty) project cycle, Project 

steps BMS, Advantages & Applications of BMS, IBMS Architecture, Normal & 

Emergency operation, Advantages of BMS. 

 

Suggested Readings: 

 

1. Jim Sinopoli, Smart Buildings, Butterworth-Heinemann imprint of Elsevier,2nd ed., 
2010. 

2. Reinhold A.  Carlson, Robert A. Di Giandomenico, Understanding    Building    
Automation    Systems (Direct    Digital    Control, Energy Management, Life Safety,  
Security,  Access  Control,  Lighting,  Building  Management Programs),  R.S.  Means 
Company Publishing, 1991. 

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

4. Robert Gagnon, Design of Special Hazards and Fire Alarm Systems, Thomson Delmar 
Learning; 2nd edition, 2007. 

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

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

7. Bela G. Liptak, Process Control-Instrument Engineers Handbook, Chilton book co. 
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PROGRAMMABLE LOGIC CONTROLLERS  

OE606EE        

Instruction: 3 periods per week        Duration of SEE: 3 hours 

CIE: 30 *marks                              SEE: 70 

marks 

Credits: 3 

 

Objectives: 

1. To be able to understand basics of Programmable logic controllers, basic 
programming of PLC. 

2. To make the students to understand the Functions and applications of PLC 
Outcomes: 

Student will be able to 

1. Develop PLC programs for industrial applications. 
2. Acquire the knowledge of PLC counter functions and PLC Arithmetic functions and 

data handling functions. 
 

UNIT – I 

PLC Basics: Definition and History of PLC - PLC advantages and disadvantages - Over all PLC 

Systems - CPUs and Programmer Monitors - PLC input and output models - Printing PLC 

Information- Programming Procedures - Programming Equipment - Programming Formats- 

Proper Construction of PLC Diagrams - Devices to which PLC input and output modules are 

connected - Input on/off switching devices - Input analog devices - Output analog on/off 

devices and output analog devices.  

UNIT – II 

Basic PLC Programming: Programming on/off inputs to produce on/off outputs - PLC input 

instructions - Outputs - Operational procedures - Contact and coil input/output programming 

examples - Relation of digital gate logic contact / coil logic - PLC programming and conversion 

examples - Creating ladder diagrams from process control descriptions - Sequence listings - 

Large process ladder diagram constructions.  

UNIT – III 

Basic PLC Functions: General Characteristics of Registers - Module addressing - Holding 

registers - Input registers - output registers - PLC timer functions - examples of timer functions. 

Industrial applications - PLC counter functions. 

UNIT – IV 

Intermediate Functions: PLC Arithmetic functions - PLC additions and subtractions - The PLC 

repetitive clock - PLC Multiplications, Division and Square Root - PLC trigonometric and log 

functions - Other PLC arithmetic functions - PLC number comparison functions. PLC basic 

comparison functions and applications - Numbering systems and number conversion functions 

- PLC conversion between decimal and BCD-Hexadecimals numbering systems. 

UNIT – V 

Data Handling Functions: The PLC skip and master control relay functions - Jump functions - 

Jump with non return - Jump with return. PLC data move Systems - The PLC functions and 

applications. PLC functions working with bits - PLC digital bit functions and applications - PLC 

sequence functions - PLC matrix functions.  

 

 

 

Suggested Readings: 
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1. John W. Weff, Ronald A. Reis, Programmable Logic Controllers, Prentice Hall of India Private 

Limited, Fifth edition, 2003.  

2. Frank D. Petruzella, Programmable Logic Controllers, 5th Edition, Mc-Graw Hill, 2019. 
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AUTOMOTIVE MAINTENANCE 
 

OE 631AE        

Instruction: 3 periods per week          Duration of SEE: 3 hours 

CIE: 30 *marks                               SEE: 70 

marks 

Credits: 3 

 

Objectives: 

1. To study basic types of vehicle maintenance along with its importance 

2. To understand the trouble diagnosis procedure for electrical and electronic systems in 

automobiles 

3. To acquaint with various Trouble shooting, fault tracing practices available in 

automobile industry 

4. To understand the maintenance procedure for air-conditioning in automobiles.  

Outcomes: 
Student will be able to 

1. Demonstrate the maintenance procedure for automotive Engine. 

2. Illustrate the trouble diagnosis procedure for electrical systems like Battery, Starting 
Systems 

3. Identify the trouble diagnosis procedure for steering and suspension system 

4. Illustrate trouble diagnosis procedure for lubrication and fuel delivery system etc. 

5. Explain trouble diagnosis procedure for heating system of automobile. 
 

UNIT – I 

Maintenance, Workshop Practices, Safety and Tools: Maintenance – Need, 

importance, primary and secondary functions, policies - classification of maintenance 

work - vehicle insurance - basic problem diagnosis.  

vehicles, fire safety - First aid. Basic tools –Scheduled maintenance services – service 

intervals - Towing and recovering. 

UNIT – II 

Engine and Engine Subsystem Maintenance: introduction engine IC Engine General 

Engine service- cooling and lubricating system, fuel system, Intake and Exhaust system, 

electrical system - Electronic fuel injection and engine management. Service - fault 

diagnosis- servicing emission controls. 

UNIT – III 

Transmission and Driveline Maintenance: Clutch- general checks, adjustment and 

service- road testing, Rear axle service points- removing axle shaft and bearings- 

servicing differential assemblies- fault diagnosis. 

UNIT – IV 

Steering, Brake, Suspension and Wheel Maintenance: Inspection, Maintenance and 

Service of Hydraulic brake, Drum brake, Disc brake, Parking brake. Bleeding of brakes. 

Inspection, Maintenance and Service of Mc person strut, coil spring, leaf spring, shock 

absorbers. Wheel alignment and balance, removing and fitting of tyres, tyre wear and 

tyre rotation. Inspection, Maintenance and Service of steering linkage. 
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UNIT – V 

Auto Electrical and Air Conditioning Maintenance: Maintenance of batteries, starting 

system, charging system and body electrical -Fault diagnosis using Scan tools. 

Maintenance of air conditioning parts like compressor, condenser, expansion valve, 

evaporator - Vehicle body repair like panel beating, tinkering, soldering, polishing, 

painting. 

 

Suggested Readings: 

 

1. Ed May, "Automotive Mechanics Volume One”, McGraw Hill Publications, 2003. 
2. Ed May, "Automotive Mechanics Volume Two‖, McGraw Hill Publications, 2003 

3. Vehicle Service Manuals of reputed manufacturers 

4. Bosch Automotive Handbook, Sixth Edition, 2004 
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MECHATRONICS 

OE 631ME        

Instruction: 3 periods per week        Duration of SEE: 3 hours 

CIE: 30 *marks                              SEE: 70 

marks 

Credits: 3 

 

Objectives: 

Student has to understand the 

1. How to identify, formulate, and solve engineeringproblems 

2. The design a system, component, or process to meet desired needs within 

realisticconstraints 

3. The how to use the techniques, skills, and modern engineering tools necessary for 

engineering practice 

4. The use of drive mechanisms and fluid powersystems 

5. The use of industrial electronicdevices 

6. The demonstrate the design of modern CNC machines, and Mechatronicselements 

Outcomes: 

At the end of the course, the students will be able to 

1. Model and analyse electrical and mechanical systems and theirinterconnection 

2. Integrate mechanical, electronics, control and computer engineering in the design of 

Mechatronics systems 

3. Do the complete design, building, interfacing and actuation of a Mechatronics system 

for a set of specifications 

4. Be proficient in the use of fluid power systems in various Mechatronicsapplications 

5. Demonstrate the use of industrial electronicdevices 

6. Demonstrate the design of modern CNC machines, and Mechatronicselements 

 

Unit-I 
Introduction to mechanization & automation: Need of interface of electrical & electronic devices with 

mechanical elements, the concept of Mechatronics, Flow chart of Mechatronics system, elements of 

Mechatronics system, drive mechanisms, actuators, feedback devices and control system, application in 

industries and systems development 

Unit-II:  

Drive mechanisms: Feeding and indexing, orientation, escapement and sorting devices, conveyor systems 

Introduction to electrical actuators: A.C. servomotors, D.C. servomotors, stepper motors 

Unit-III 

Introduction to fluid power systems: Industrial Pneumatics and hydraulics, merits of fluid power, pneumatic 

& hydraulic elements symbols, study of hydraulic control valves, pumps & accessories, hydraulic circuits & 

mechanical servo control circuits, Electro-hydraulic and Hydro pneumatic circuits 

Unit-IV 

Introduction to industrial electronic devices: Diodes, Transistors, Silicon Controlled Rectifiers (SCR), 

Integrated Circuits (IC), Digital Circuits, Measurement systems & Data acquisition systems: sensors, digital 

to analog and analog-to-digital conversion, signal processing using operational amplifiers, introduction to 

microprocessor & micro controller, Temperature measurement interface and LVDT interface, Systems 

response 

Unit-V 

Design of modern CNC machines and Mechatronics elements: machine structures, guide ways, spindles, tool 

monitoring systems, adaptive control systems, Flexible manufacturing systems, Multipurpose control 

machines, PLCprogramming 

 

Suggested Reading: 

1. William Bolton, Mechatronics: Electronic control systems in mechanical and electrical 
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engineering, 6th edition, PearsonEducation 

2. HMT Ltd, Mechatronics, Tata McGraw-Hill Publishing Company Limited, New 
Delhi,1998 

3. Michaels Histand& David G, Alciatore, Introduction to Mechatronics and Measurement 
Systems, Tata McGraw-Hill InternationalEdition 

4. Devdas Shetty, Richard A. Kolk, Mechatronics System Design, CengageLearning 

5. S.R. Majumdar, Oil Hydraulic Systems – Principles & Maintenance, McGraw-Hill 
Publishing Company Limited, NewDelhi 

6. Godfrey Onwubolu, Mechatronics: Principles and Applications,Butterworth-Heinemann 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

For the academic years 2020-2024 

207 

 

 

ROAD SAFETY ENGINEERING 

OE 603 CE        

Instruction: 3 periods per week        Duration of SEE: 3 hours 

CIE: 30 *marks                              SEE: 70 

marks 

Credits: 3 

 

Objectives: 

1. Introduction to various factors considered for road safety and management 

2. Explain the road safety appurtenances and design elements 

3. Discuss the various traffic management techniques 
Outcomes: 

Student will be able to 

1. Understand the fundamentals of traffic safety analysis 

2. Analyze Accident data  

3. Remember the concepts of road safety in urban transport  

4. Apply crash reduction techniques  

5. Design of urban Infrastructure considering safety aspects. 
 

UNIT – I 

Introduction: Road Safety scenario in India and World, Road Accident Characteristics. 

Traffic Safety Analysis: Fundamentals of Traffic Engineering - Basic Characteristics of Motor-Vehicle 

Traffic, Highway Capacity, Applications of Traffic Control Devices, Design of Parking Facilities, Traffic 

Engineering Studies; Statistical Methods in Traffic Safety Analysis – Regression Methods, Poisson 

Distribution, Chi- Squared Distribution, Statistical Comparisons.  

UNIT – II 

Accident Analysis: Accident Investigations and Risk Management, Collection and Analysis of Accident 

Data, Condition and Collision Diagram, Causes and Remedies, Traffic Management Measures and Their 

Influence on Accident Prevention, Assessment of Road Safety, Methods to Identify and Prioritize 

Hazardous Locations and Elements, Determine Possible Causes of Crashes, Crash Reduction Capabilities 

and Countermeasures, Effectiveness of Safety Design Features, Accident Reconstruction. Application of 

computer analysis of accident data. 

UNIT – III 

Road Safety in planning and Geometric Design: Vehicle And Human Characteristics, Road Design and 

Road Equipment’s, Redesigning Junctions, Cross Section Improvements, Reconstruction and 

Rehabilitation of Roads, Road Maintenance, Traffic Control, Vehicle Design and Protective Devices, Post 

Accident Care. 

UNIT – IV 

Traffic Signals & Road signs: Traffic Signals, Factors affecting signal design, street lighting, Provisions for 

NMT Vehicles in India, Safety Provisions for Pedestrians & Cyclists, Road Signs and Pavement Markings. 

Safety at Construction Site: Safety provisions for workers at construction site, Construction Zone 

markings, signs. 

UNIT – V 

Traffic Management safety audit: Traffic Management Systems for Safety, Road Safety Audits and Tools 

for Safety Management Systems, Road Safety Audit Process, Approach to Safety, Road Safety 
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Improvement Strategies, ITS and Safety. 

 

Suggested Readings: 

 

1. KadiyaliL.R,.Traffic Engineering and Transport planning, 9th Edition, Khanna Tech 
Publishers, 2013. 

2. C.E.G. Justo, A. Veeraragavanand  S. K. Khanna, Highway Engineering, 10th Edition, Nem 
Chand Publishers, 2017. 

3. Donald Drew, Traffic Flow Theory Chapter 14 in Differential Equation Models, Springer, 
1983 

4. C. Jotinkhisty and B. Kent Lall, Transportation Engineering – An Introduction, 3rd Edition, 
Pearson publications, 2017 

5. Rune Elvik, Alena Hoye, TrulsVaa, Michael Sorenson, Handbook of Road Safety measures, 
second Edition, Emerald Publishing, 2009. 

6. Highway Research Programme (NCHRP) Synthesis 336.A synthesis of Highway Research 
Board, Washington D.C, 2016. 
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SOFTWARE ENGINEERING 

OE 604 IT        

Instruction: 3 periods per week        Duration of SEE: 3 hours 

CIE: 30 *marks                              SEE: 70 

marks 

Credits: 3 

 

Objectives: 

6. To introduce the basic concepts of software development processes from defining a 

product to shipping and maintaining 

7. To impart knowledge on various phases, methodologies and practices of software 

development 

8. To understand the importance of testing in software development, study various testing 

strategies along with its relationship with software quality and metrics 

Outcomes: 
Student will be able to 

5. Acquired working knowledge of alternative approaches and techniques for each phase 

of software development 

6. Judge an appropriate process model(s) assessing software project attributes and analyze 

necessary requirements for project development eventually composing SRS. 

7. Creation of visual models to describe (non-) algorithmic solutions for projects using 

various design principles. 

8. Acquire skills necessary as an independent or as part of a team for architecting a 

complete software project by identifying solutions for recurring problems exerting 

knowledge on patterns. 
 

UNIT – I 

Introduction to Software Engineering:  

A generic view of Process: Software Engineering, Process Framework, CMM Process 

Patterns, Process Assessment. 

Process Models: Prescriptive Models, Waterfall Model, Incremental Process Models, 

Evolutionary Process Models, Specialized Process Models, The Unified Models, 

Personal and Team Process Models, Process Technology, Product and Process.  

An Agile view of Process: Introduction to Agility and Agile Process, Agile Process 

Models 

UNIT – II 

Software Engineering Principles: SE Principles, Communication Principles, Planning 

Principles, Modeling Principles, Construction Principles, Deployment. 

System Engineering:Computer-based Systems, The System Engineering Hierarchy, 

Business Process Engineering, Product Engineering, System Modeling. 

Requirements Engineering: A Bridge to Design and Construction, Requirements 

Engineering Tasks, Initiating Requirements Engineering Process, Eliciting 

Requirements, Developing Use-Cases, Building the Analysis Model, Negotiating 

Requirements, Validating Requirements.  

UNIT – III 
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Building the Analysis Model:Requirements Analysis Modeling Approaches, Data 

Modeling Concepts, Object-Oriented Analysis, Scenario-based Modeling, Flow-

oriented Modeling, Class-based Modeling, Creating a Behavioral Model. 

Design Engineering:Design within the context of SE, Design Process and Design 

Quality, Design Concepts, The Design Model, Pattern-based Software Design.  

UNIT – IV 

Creating an Architectural Design: Software Architecture, Data Design, Architectural 

Styles and Patterns, Architectural Design. 

Modeling Component-Level Design:Definition of Component, Designing Class-based 

Components, Conducting Component-level Design, Object Constraint Language, 

Designing Conventional Components. 

Performing User Interface Design:The Golden Rules, User Interface Analysis and 

Design, Interface Analysis, Interface Design Steps, Design Evaluation. 

UNIT – V 

Testing: Strategies:A Strategic Approach to Conventional Software Testing, Test 

Strategies for O-O Software.  

Tactics:Software Testing Fundamentals, Black-box and White-box Testing, Basis Path 

Testing, Control Structure Testing, O-O Testing Methods. 

Debugging:Debugging Techniques, The Art of Debugging. 

Product Metrics: A Framework for Product Metrics, Metrics for each phase of software 

development. 

Software Quality:Definition, Quality Assurance:Basic Elements, Formal Approaches, 

Statistical Software Quality Assurance, Software Reliability, ISO9000 Quality 

Standards, SQA Plan. 

 

Suggested Readings: 

 

1. Roger S. Pressman, Software Engineering: A Practitioner‟s Approach, 7
th

 Edition, 

McGraw Hill, 2009 

2. Ali Behforooz and Frederick J. Hudson, Software Engineering Fundamentals, Oxford 

University Press, 1996 

3. Pankaj Jalote, An Integrated Approach to Software Engineering, 3
rd

 Edition, Narosa 

Publishing House, 2008 
 
 
 


