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UNIT III NANOMATERIALS                                             12 
Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, 
laser ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal 
oxides-ZnO, TiO2,MgO, ZrO2, NiO, nanoalumina, CaO, AgTiO2, Ferrites,  Nanoclays-
functionalization and applications-Quantum wires, Quantum dots-preparation, properties and 
applications. 
 
UNIT IV         CHARACTERIZATION TECHNIQUES                                                       9 
X-ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission 
Electron Microscopy including high-resolution imaging, Surface Analysis techniques- AFM, SPM, 
STM, SNOM, ESCA, SIMS-Nanoindentation.  
 
 
UNIT V         APPLICATIONS                                                           7 
NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, nanocrystal,  
Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines,  Targetted 
drug delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS),  Nano Electro Mechanical 
Systems (NEMS)- Nanosensors, nano crystalline silver for bacterial inhibition, Nanoparticles for 
sunbarrier products - In Photostat, printing, solar cell, battery. 

    
TOTAL : 45 PERIODS  

OUTCOMES: 
 Will familiarize about the science of nanomaterials 
 Will demonstrate the preparation of nanomaterials 
 Will develop knowledge in characteristic nanomaterial 

 
TEXT BOOKS : 

 
     titute of Physics Publishing, Bristol and Philadelphia, 1996.  

 
     Weinheim Cambridge, Wiley-VCH, 2000.  
 
REFERENCES:  

ger, 1999. 

-Hall of India (P) Ltd, New Delhi, 2007. 
 
 
 
 
 
 
 
 

ME8071  REFRIGERATION AND AIR CONDITIONING                         L T    
P

P C 

  3 0    0 3 
OBJECTIVES: 

 To  understand  the  underlying  principles  of  operations  in  different  Refrigeration  &  Air 
conditioning systems and components. 

 To provide knowledge on design aspects of Refrigeration & Air conditioning systems 
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UNIT I             INTRODUCTION                                                                                                         9 
Introduction to Refrigeration - Unit of Refrigeration and C.O.P.  Ideal cycles- Refrigerants Desirable 
properties  Classification - Nomenclature - ODP & GWP. 

 
UNIT II            VAPOUR COMPRESSION REFRIGERATION SYSTEM                                          9 
Vapor compression cycle : p-h and T-s diagrams - deviations from theoretical cycle  subcooling 
and super heating- effects of condenser and evaporator pressure on COP- multipressure system - 
low temperature refrigeration - Cascade systems  problems. Equipments: Type of Compressors, 
Condensers, Expansion devices, Evaporators. 

 
UNIT III           OTHER REFRIGERATION SYSTEMS                                                                       9 
Working principles of Vapour absorption systems and adsorption cooling systems  Steam jet 
refrigeration- Ejector refrigeration systems- Thermoelectric refrigeration- Air refrigeration - Magnetic 
- Vortex and Pulse tube refrigeration systems. 

 
UNIT IV          PSYCHROMETRIC PROPERTIES AND PROCESSES                                            9 
Properties of moist Air-Gibbs Dalton law, Specific humidity, Dew point temperature, Degree of 
saturation, Relative humidity, Enthalpy, Humid specific heat, Wet bulb temperature Thermodynamic 
wet bulb temperature, Psychrometric chart; Psychrometric of air-conditioning processes, mixing of 
air streams. 
 
UNIT V           AIR CONDITIONING SYSTEMS AND LOAD ESTIMATION                                     9 
Air conditioning loads: Outside and inside design conditions; Heat transfer through structure, Solar 
radiation, Electrical appliances, Infiltration and ventilation, internal heat load; Apparatus 
selection; fresh air load, human comfort & IAQ principles, effective temperature & chart, calculation 
of summer & winter air conditioning load; Classifications, Layout of plants; Air distribution system; 
Filters; Air Conditioning  Systems  with  Controls:  Temperature,  Pressure  and  Humidity  sensors,  
Actuators  & Safety controls.  

TOTAL: 45 PERIODS 
  OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 Explain the basic concepts of Refrigeration  
CO2 Explain the Vapor compression Refrigeration systems and to solve problems  
CO3 Discuss the various types of Refrigeration systems   
CO4 Calculate the Psychrometric properties and its use in psychrometric processes  
CO5 Explain the concepts of Air conditioning and to solve problems  

 
TEXT BOOK: 

1. Arora, C.P., "Refrigeration and Air Conditioning", 3rd   edition, McGraw Hill,  New Delhi, 2010. 
 
REFERENCES: 
1. ASHRAE Hand book, Fundamentals, 2010 

2. Jones W.P., "Air conditioning engineering", 5th   edition, Elsevier Butterworth-Heinemann, 2007  

3. Roy J. Dossat, "Principles of Refrigeration", 4th   edition, Pearson Education Asia, 2009. 
4. Stoecker, W.F. and Jones J. W., "Refrigeration and Air Conditioning", McGraw Hill, New Delhi, 

1986. 
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PR8592           WELDING TECHNOLOGY           L  T  P  C 
                        3   0  0  3 
OBJECTIVE: 

 To understand the basics of welding and to know about the various types of welding 
processes 
 

UNIT I  GAS AND ARC WELDING PROCESSES:                                  9 
Fundamental principles  Air Acetylene welding, Oxyacetylene welding, Carbon arc welding, Shielded 
metal arc welding, Submerged arc welding, TIG & MIG welding, Plasma arc welding and Electroslag 
welding processes - advantages, limitations and applications. 
 
UNIT II  RESISTANCE WELDING PROCESSES:                     9 
Spot welding, Seam welding, Projection welding, Resistance Butt welding, Flash Butt welding, 
Percussion welding and High frequency resistance welding processes - advantages, limitations and 
applications. 
 
UNIT III SOLID STATE WELDING PROCESSES:                                  9 
Cold welding, Diffusion bonding, Explosive welding, Ultrasonic welding, Friction welding, Forge 
welding, Roll welding and Hot pressure welding processes - advantages, limitations and applications. 
 
UNIT IV OTHER WELDING PROCESSES:                                 9 
Thermit welding, Atomic hydrogen welding, Electron beam welding, Laser Beam welding, Friction stir 
welding, Under Water welding, Welding automation in aerospace, nuclear and surface transport 
vehicles. 
 
UNIT V DESIGN OF WELD JOINTS, WELDABILITY AND TESTING OF  WELDMENTS        9 
Various weld joint designs  Welding defects  causes and remedies - Weldability of Aluminium, 
Copper, and Stainless steels. Destructive and non destructive testing of weldments. 

 
TOTAL : 45 PERIODS 

OUTCOMES: 
Upon completion of this course, the students can able  

 Understand the construction and working principles of gas and arc welding process. 
 Understand the construction and working principles of resistance welding process. 
 Understand the construction and working principles of various solid state welding process. 
 Understand the construction and working principles of various special welding processes. 
 Understand the concepts on weld joint design, weldability and testing of weldments.  

 
TEXT BOOKS 
1. st Edition, Khanna Publishers, New Delhi, 

2008. 
2.  
3.  Tata McGraw Hill Publishing Co., Ltd., New Delhi, 

34th reprint, 2008. 
 
REFERENCES  
1. McGraw Hill Books, 1979. 
2.  
3. AWS- Welding Hand Book. 8th Edition. Vol-  
4. st Edition, 2005. 
5. -  
6. 

1993 
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ME8096               GAS DYNAMICS AND JET PROPULSION L T    
P

P C 

  3 0    0 3 
  OBJECTIVES: 

   To understand the basic difference between incompressible and compressible flow. 
 To understand the phenomenon of shock waves and its effect on flow. To gain some 

basic knowledge about jet propulsion and Rocket Propulsion. 
(Use of Standard Gas Tables permitted) 

 
UNIT I             BASIC CONCEPTS AND ISENTROPIC FLOWS                                                       9 
Energy and momentum equations of compressible fluid flows  Stagnation states, Mach waves and 
Mach cone  Effect of Mach number on compressibility  Isentropic flow through variable ducts  
Nozzle and Diffusers 

 
UNIT II     FLOW THROUGH DUCTS                                                                                          9 
Flows through constant area ducts with heat transfer (Rayleigh flow) and Friction (Fanno flow) 
 variation of flow properties. 

 
UNIT III            NORMAL AND OBLIQUE SHOCKS                                                                         9 
Governing equations  Variation of flow parameters across the normal and oblique shocks  Prandtl 
 Meyer relations  Applications. 

 
UNIT IV          JET PROPULSION                                                                                                     9 
Theory of jet propulsion  Thrust equation  Thrust power and propulsive efficiency  Operating 
principle, cycle analysis and use of stagnation state performance of ram jet, turbojet, turbofan and 
turbo prop engines. 

 
UNIT V           SPACE PROPULSION                                                                                               9 
Types of rocket engines  Propellants-feeding systems  Ignition and combustion  Theory of 
rocket propulsion  Performance study  Staging  Terminal and characteristic velocity  
Applications  space flights. 

TOTAL: 45 PERIODS 
  OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 apply the concept of compressible flows in variable area ducts.   
CO2 demonstrate the effects of heat and/friction in compressible flows.   
CO3 examine the effect of compression and expansion waves in compressible flow.   
CO4 use the concept of gas dynamics in Jet Propulsion.   
CO5 apply the concept of gas dynamics in Space Propulsion.   

 
TEXT BOOKS: 

1. Anderson, J.D., "Modern Compressible flow", 3rd Edition, McGraw Hill, 2012. 
2. Yahya, S.M. "Fundamentals of Compressible Flow", New Age International (P) Limited, New 

Delhi, 2002. 
 
REFERENCES: 
1. Cohen. H., G.E.C. Rogers and Saravanamutto, "Gas Turbine Theory", Longman Group 

Ltd.,1980 
2. Ganesan. V., "Gas Turbines", Tata McGraw Hill Publishing Co., New Delhi, 2010. 
3. Shapiro. A.H.," Dynamics and Thermodynamics of Compressible fluid Flow", John wiley, New 

York, 1953. 
4. Sutton. G.P., "Rocket Propulsion Elements", John wiley, New York,2010,. 
5. Zucrow. N.J., "Principles of Jet Propulsion and Gas Turbines", John Wiley, New York, 1970. 
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                 ADDITIVE MANUFACTURING                            L T P C 

                           3  0 0 3 

 
MF8071  

   
 
OBJECTIVES: 

 To know the principle, methods, possibilities and limitations as well as environmental effects of 
Additive Manufacturing technologies. 

 
 To be familiar with the characteristics of the different materials those are used in Additive 

Manufacturing technologies. 
 

UNIT I              INTRODUCTION                                                                                                            9 
Overview   Need - Development of Additive Manufacturing Technology -Principle  AM Process 
Chain- Classification  Rapid Prototyping- Rapid Tooling   Rapid Manufacturing   Applications- 
Benefits Case studies. 
 
UNIT II DESIGN FOR ADDITIVE MANUFACTURING                                                                 9        
Design tools: Data processing - CAD model preparation  Part orientation and support structure 
generation  Model slicing Tool path generation- Design for Additive Manufacturing: Concepts and 
objectives- AM unique capabilities  DFAM for part quality improvement- Customised design and 
fabrication for medical applications. 
    
UNIT III PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES                   9 
Photo polymerization: SLA-Photo curable materials  Process - Advantages and Applications. Powder 
Bed Fusion: SLS-Process description  powder fusion mechanism  Process Parameters 

 Typical Materials and Application. Electron Beam Melting. 
 
UNIT IV EXTRUSION BASED AND SHEET LAMINATION PROCESSES                                 9 
Extrusion Based System: FDM-Introduction  Basic Principle  Materials  Applications and 
Limitations  Bioextrusion. Sheet Lamination Process:LOM- Gluing or Adhesive bonding  Thermal 
bonding. 
 
UNIT V PRINTING PROCESSES AND BEAM DEPOSITION PROCESSES                     9 
Droplet formation technologies  Continuous mode  Drop on Demand mode  Three Dimensional 
Printing  Advantages  Bioplotter - Beam Deposition Process:LENS- Process description  Material 
delivery  Process parameters  Materials  Benefits  Applications. 

 
TOTAL: 45 PERIODS 

OUTCOME: 
 On completion of this course, students will learn about a working principle and construction of 

Additive Manufacturing technologies, their potential to support design and manufacturing, modern 
development in additive manufacturing process and case studies relevant to mass customized 
manufacturing.  

 
TEXT BOOKS: 
1 Chua C.K., Leong K.F., and Lim C.S., Rapid prototyping: Principles and applications , Third 

edition, World Scientific Publishers, 2010.  
2 Ian Gibson, David W.Rosen, Brent Stucker Additive Manufacturing Technologies: Rapid 

Prototyping to Direct Digital Manufacturing  Springer , 2010. 
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REFERENCES: 
1 Andreas Gebhardt Understanding Additive Manufacturing: Rapid Prototyping, Rapid 

Manufacturing  Hanser Gardner Publication 2011.  
2 Kamrani A.K. and Nasr E.A., Rapid Prototyping: Theory and practice , Springer, 2006.  
3 Liou L.W. and Liou F.W., Rapid Prototyping and Engineering applications :A tool box for prototype 

development , CRC Press, 2007.  
4 Tom Page Design for Additive Manufacturing  LAP Lambert Academic Publishing, 2012.  
 
 
 
 
 
GE8071                                             DISASTER MANAGEMENT                       L  T   P C 
                                                                                                                                                   3   0  0  3 
  
OBJECTIVES: 

 To provide students an exposure to disasters, their significance and types. 
 To ensure that students begin to understand the relationship between vulnerability, disasters, 

disaster prevention and risk reduction 
 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 
 To enhance awareness of institutional processes in the country and 
 To develop rudimentary ability to respond to their surroundings with potential 

 disaster response in areas where they live, with due sensitivity 
 

UNIT I  INTRODUCTION TO DISASTERS                                              9 
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks  Disasters: Types of disasters  
Earthquake, Landslide, Flood, Drought, Fire etc -  Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, 
class, gender, age, location, disability - Global trends in disasters: urban disasters, pandemics, 
complex emergencies, Climate change-  
 
UNIT II  APPROACHES TO DISASTER RISK REDUCTION (DRR)                                          9 
Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based 
DRR, Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj  
Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional 
Processess and Framework at State and Central Level-  State Disaster Management 
Authority(SDMA)  Early Warning System Advisories from Appropriate Agencies. 
 
UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT                   9 
Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios 
in the context of India -  Relevance of indigenous knowledge, appropriate technology and local 
resources.  
 
UNIT IV DISASTER RISK MANAGEMENT IN INDIA                                             9 
Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, 
Shelter, Health, Waste Management, Institutional arrangements (Mitigation, Response and 
Preparedness, Disaster Management Act and Policy -  Other related policies, plans, programmes and 
legislation  Role of GIS and Information Technology Components in Preparedness, Risk 
Assessment, Response and Recovery Phases of Disaster  Disaster Damage Assessment. 
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UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 
WORKS                                                                                                                          9 

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge 
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man 
Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field 
works related to disaster management. 
 

TOTAL: 45 PERIODS 
OUTCOMES: 
The students will be able to  
 Differentiate the types of disasters, causes and their impact on environment and society 
 Assess vulnerability and various methods of risk reduction measures as well as mitigation. 
 Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster 

damage assessment and management. 
 
TEXT BOOKS: 
1. ISBN-10: 9380386427 ISBN-13: 

978-9380386423 
2. 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 
3. Gupta Anil K, Sreeja S. Nair.  Environmental Knowledge for Disaster Risk Management, NIDM, 

New Delhi, 2011 
4. Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 
 

REFERENCES 
1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 
2. Government of India,  National Disaster Management Policy,2009. 
 
 
 
 
 

ME8072              RENEWABLE SOURCES OF ENERGY L T     
P

P C 

  3 0     0 3 
  

 
OBJECTIVE: 

 At the end of the course, the students are expected to identify the new methodologies / 
technologies for effective utilization of renewable energy sources. 
 

UNIT I             INTRODUCTION                                                                                                         9 
World Energy Use  Reserves of Energy Resources  Environmental Aspects of Energy Utilisation  
Renewable Energy Scenario in Tamil nadu, India and around the World  Potentials - Achievements 
/ Applications  Economics of renewable energy systems. 
 
UNIT II            SOLAR ENERGY                                                                                                        9 
Solar Radiation  Measurements of Solar Radiation - Flat Plate and Concentrating Collectors  Solar 
direct Thermal Applications  Solar thermal Power Generation - Fundamentals of Solar Photo Voltaic 
Conversion  Solar Cells  Solar PV Power Generation  Solar PV Applications. 
 



 

103 
 

UNIT III            WIND ENERGY                                                                                                          9 
Wind Data and Energy Estimation  Types of Wind Energy Systems  Performance  Site Selection 

 Details of Wind Turbine Generator  Safety and Environmental Aspects 
 

UNIT IV          BIO - ENERGY                                                                                                            9 
Biomass direct combustion  Biomass gasifiers  Biogas plants  Digesters  Ethanol production 

 Bio diesel  Cogeneration - Biomass Applications 
 

UNIT V           OTHER RENEWABLE ENERGY SOURCES                                                            9 
Tidal energy  Wave Energy  Open and Closed OTEC Cycles  Small Hydro-Geothermal Energy  
Hydrogen and Storage - Fuel Cell Systems  Hybrid Systems. 

TOTAL : 45 PERIODS 
OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Discuss the importance and Economic of renewable Energy  
CO2 Discuss the method of power generation from Solar Energy  
CO3 Discuss the method of power generation from Wind Energy  
CO4 Explain the method of power generation from Bio Energy  
CO5 Explain the Tidal energy, Wave Energy, OTEC, Hydro energy, Geothermal Energy, Fuel 

Cells and Hybrid Systems. 
 

 

TEXT BOOKS: 
1. Rai. G.D., "Non Conventional Energy Sources", Khanna Publishers, New Delhi, 2011. 
2. Twidell, J.W. & Weir, A., "Renewable Energy Sources", EFN Spon Ltd., UK, 2006. 
 
REFERENCES: 
1. Chetan Singh Solanki, Solar Photovoltaics, "Fundamentals, Technologies and Applications", 

PHI Learning Private Limited, New Delhi, 2015. 
2. David M. Mousdale  "Introduction to Biofuels", CRC Press, Taylor & Francis Group, USA 

2017 
3. Freris. L.L., "Wind Energy Conversion Systems", Prentice Hall, UK, 1990. 
4. Godfrey Boyle, "Renewable Energy, Power for a Sustainable Future", Oxford University Press, 

U.K., 2012. 
5. Johnson Gary, L. "Wind Energy Systems", Prentice Hall, New York, 1985 

 
 

 
 

GE8072 FOUNDATION SKILLS IN INTEGRATED PRODUCT 
DEVELOPMENT   

L T P C 
3 0 0 3 

OBJECTIVES: 
 To understand the global trends and development methodologies of various types of 

products and services 
 To conceptualize, prototype and develop product management plan for a new product 

based on the type of the new product and development methodology integrating the 
hardware, software, controls, electronics and mechanical systems 

 To understand requirement engineering and know how to collect, analyze and arrive 
at requirements for new product development and convert them in to design 
specification 

 To understand system modeling for system, sub-system and their interfaces and 
arrive at the optimum system specification and characteristics 

 To develop documentation, test specifications and coordinate with various teams to 
validate and sustain up to the EoL (End of Life) support activities for engineering 
customer 
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UNIT I  FUNDAMENTALS OF PRODUCT DEVELOPMENT  9 
Global Trends Analysis and Product decision - Social Trends - Technical Trends- 
Economical Trends - Environmental Trends - Political/Policy Trends - Introduction to 
Product Development Methodologies and Management - Overview of Products and 
Services - Types of Product Development - Overview of Product Development methodologies 
- Product Life Cycle  Product Development Planning and Management. 
 

UNIT II  REQUIREMENTS AND SYSTEM DESIGN 9 
Requirement Engineering - Types of Requirements - Requirement Engineering -  
traceability Matrix and Analysis - Requirement Management - System Design & Modeling - 
Introduction to System Modeling - System Optimization - System Specification - Sub-System 
Design - Interface Design. 
 

UNIT III DESIGN AND TESTING 9 
Conceptualization - Industrial Design and User Interface Design - Introduction to Concept 
generation Techniques  Challenges in Integration of Engineering Disciplines - Concept 
Screening & Evaluation - Detailed Design - Component Design and Verification  
Mechanical, Electronics and Software Subsystems - High Level Design/Low Level Design 
of S/W Program - Types of Prototypes, S/W Testing- Hardware Schematic, Component 
design, Layout and Hardware Testing  Prototyping - Introduction to Rapid Prototyping and 
Rapid Manufacturing - System Integration, Testing, Certification and Documentation 
 
UNIT IV SUSTENANCE ENGINEERING AND END-OF-LIFE (EOL) SUPPORT 9 
Introduction to Product verification processes and stages - Introduction to Product Validation 
processes and stages - Product Testing Standards and Certification - Product Documentation 
- Sustenance -Maintenance and Repair  Enhancements - Product EoL - Obsolescence 
Management  Configuration Management - EoL Disposal 
 
UNIT V BUSINESS DYNAMICS  ENGINEERING SERVICES INDUSTRY 9 
The Industry - Engineering Services Industry - Product Development in Industry versus 
Academia The IPD Essentials - Introduction to Vertical Specific Product Development 
processes -Manufacturing/Purchase and Assembly of Systems - Integration of Mechanical, 
Embedded and Software Systems  Product Development Trade-offs - Intellectual Property 
Rights and Confidentiality  Security and Configuration Management. 
 

 TOTAL: 45 PERIODS 
OUTCOMES: 
Upon completion of the course, the students will be able to:  

 Define, formulate and analyze a problem 
 Solve specific problems independently or as part of a team 
 Gain knowledge of the Innovation & Product Development process in the Business   

        Context 
 Work independently as well as in teams 
 Manage a project from start to finish 
 

TEXTBOOKS:  
1. Book specially prepared by NASSCOM as per the MoU. 
2. Karl T Ulrich and Stephen D Eppinger, "Product Design and Development", Tata McGraw 

Hill, Fifth Edition, 2011. 
3. John W Newstorm and Keith Davis, "Organizational Behavior", Tata McGraw Hill, 

Eleventh Edition, 2005. 
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REFERENCES: 
1.  , 2013. 
2.  Heinemann [Elsevier], Oxford, 

2004. 
3.  

 
4. Mark S Sanders and Ernest J McCormick, "Human Factors in Engineering and Design", 

McGraw Hill Education, Seventh Edition, 2013 
 
 
 
 
 

ME8099 ROBOTICS                                                             L T    
P

P C 

  3 0    0 3 
OBJECTIVES: 

 To understand the functions of the basic components of a Robot. 
 To study the use of various types of End of Effectors and Sensors 
 To impart knowledge in Robot Kinematics and Programming 
 To learn Robot safety issues and economics. 

 
UNIT I             FUNDAMENTALS OF ROBOT                                                                                  9 
Robot - Definition - Robot Anatomy - Co ordinate Systems, Work Envelope Types and 
Classification- Specifications-Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Load- Robot 
Parts and their Functions-Need for Robots-Different Applications. 

 
UNIT II            ROBOT DRIVE SYSTEMS AND END EFFECTORS                                                9 
Pneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-D.C. Servo Motors, Stepper 
Motors, A.C. Servo Motors-Salient Features, Applications and Comparison of all these Drives, End 
Effectors-Grippers-Mechanical Grippers, Pneumatic and Hydraulic- Grippers, Magnetic Grippers, 
Vacuum Grippers; Two Fingered and Three Fingered Grippers; Internal Grippers and External 
Grippers; Selection and Design Considerations. 

 
UNIT III           SENSORS AND MACHINE VISION                                                                          9 
Requirements of a sensor, Principles and Applications of the following types of sensors- Position 
sensors - Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, pneumatic Position Sensors, 
Range Sensors Triangulations Principles, Structured, Lighting Approach, Time of Flight, Range 
Finders, Laser Range Meters, Touch Sensors ,binary Sensors., Analog Sensors, Wrist Sensors, 
Compliance Sensors, Slip Sensors, Camera, Frame Grabber, Sensing and Digitizing Image Data- 
Signal Conversion, Image Storage, Lighting Techniques, Image Processing and Analysis-Data 
Reduction, Segmentation, Feature Extraction, Object Recognition, Other Algorithms, Applications- 
Inspection, Identification, Visual Serving and Navigation. 

 
UNIT IV          ROBOT KINEMATICS AND ROBOT PROGRAMMING                                           9 
Forward Kinematics, Inverse Kinematics and Difference; Forward Kinematics and Reverse 
Kinematics of manipulators with Two, Three Degrees of Freedom (in 2 Dimension), Four Degrees 
of freedom (in 3   Dimension)   Jacobians,   Velocity   and   Forces-Manipulator   Dynamics,   
Trajectory   Generator, Manipulator Mechanism Design-Derivations and problems. Lead through 
Programming, Robot programming Languages-VAL Programming-Motion Commands, Sensor 
Commands, End Effector commands and simple Programs. 

 


