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OIC551                                        BIOMEDICAL INSTRUMENTATION                         L T  P  C 

                                             3  0  0  3 

OBJECTIVES:  

 To Introduce Fundamentals of Biomedical Engineering 

 To study the communication mechanics in a biomedical system with few examples 

 To study measurement of certain important  electrical and non-electrical parameters 

  To understand the basic principles in imaging techniques 

 To have a basic knowledge in life assisting and therapeutic devices 

 

UNIT I  HUMAN BODY SUBSYSTEM AND TRANSDUCERS                                  9 

Brief description of muscular, cardiovascular and respiratory systems; their electrical, mechanical 

and chemical activities.  Principles and classification of transducers for Bio-medical applications. 

Electrode theory, different types of electrodes;  Selection criteria for transducers and electrodes.  

 

UNIT II  NON ELECTRICAL PARAMETERS MEASUREMENT                9 

Measurement of blood pressure - Cardiac output - Heart rate - Heart sound - Pulmonary function 

measurements – spirometer – Blood Gas analysers, pH of blood – Measurement of blood pCO2, 

pO2. 

 

UNIT III  ELECTRICAL PARAMETERS MEASUREMENT AND ELECTRICAL SAFETY   9 

ECG – EEG – EMG – ERG – Lead systems and recording methods – Typical waveforms - 

Electrical safety in medical environment,  shock hazards – leakage current - Instruments for 

checking safety parameters of biomedical equipments. 

 

UNIT IV  IMAGING MODALITIES AND BIO-TELEMETRY                            9 

Diagnostic X-rays - Computer tomography – MRI – Ultrasonography – Endoscopy – 

Thermography – Different types of biotelemetry systems. 

 

UNIT V  LIFE ASSISTING AND THERAPEUTIC DEVICES                                           9 

Pacemakers – Defibrillators – Ventilators – Nerve and muscle stimulators - Heart Lung machine – 

Dialysers - Diathermy – Lithotripsy. 

TOTAL: 45 PERIODS 

OUTCOMES:  

 Ability to understand communication mechanics in a biomedical system. 

 Ability to understand and analyze  measurement of certain electrical and non-electrical 

parameters. 

 Ability to understand basic principles of imaging techniques, life assisting and therapeutic 

devices. 
 

TEXT BOOKS: 

1. Leslie Cromwell, Biomedical Instrumentation and Measurement, Prentice hall of India, New 

Delhi, 2007. 

2. Joseph J.carr and John M. Brown, Introduction to Biomedical Equipment Technology, John 

Wiley and sons, New York, 4th Edition, 2012. 

3. Khandpur R.S, Handbook of Biomedical Instrumentation, , Tata McGraw-Hill, New Delhi, 

2nd Edition, 2003. 
 

 



 

REFERENCES: 

1. John G. Webster, Medical Instrumentation Application and Design, John Wiley and sons, 

New York, 1998. 

2. Duane Knudson, Fundamentals of Biomechanics, Springer, 2nd Edition, 2007. 

3. Suh, Sang, Gurupur, Varadraj P., Tanik, Murat M., Health Care Systems, Technology and 

Techniques, Springer, 1st Edition, 2011. 

4. Ed. Joseph D. Bronzino, The Biomedical Engineering Hand Book, Third Edition, Boca 

Raton, CRC Press LLC, 2006. 

5. M.Arumugam, ‘Bio-Medical Instrumentation’, Anuradha Agencies, 2003.  

 

 

 

 

OMD553                       TELEHEALTH TECHNOLOGY                                                      L  T  P C 

3  0  0  3 

OBJECTIVES: 

The student should be made to: 

 Learn the key principles for telemedicine and health. 

 Understand telemedical technology. 

 Know telemedical standards, mobile telemedicine and it applications 

 

UNIT I             TELEMEDICINE AND HEALTH                                                                     9 

History and Evolution of telemedicine, Organs of telemedicine, Global and Indian scenario, 

Ethical and legal aspects of Telemedicine - Confidentiality, Social and legal issues, Safety and 

regulatory issues, Advances in Telemedicine. 

 

UNIT II            TELEMEDICAL TECHNOLOGY                                                                      9 

Principles of Multimedia - Text, Audio, Video, data, Data communications and networks, PSTN, 

POTS, ANT, ISDN, Internet, Air/ wireless communications Communication infrastructure for 

telemedicine – LAN and WAN technology. Satellite communication, Mobile communication. 

 

 UNIT III           TELEMEDICAL STANDARDS                                                                          9 

Data Security and Standards: Encryption, Cryptography, Mechanisms of encryption, phases of 

Encryption. Protocols: TCP/IP, ISO-OSI, Standards to followed DICOM, HL7, H. 320 series Video 

Conferencing, Security and confidentiality of medical records, Cyber laws related to telemedicine 

 

UNIT IV           MOBILE TELEMEDICINE                                                                                        9 

Tele radiology: Image Acquisition system Display system, Tele pathology, Medical information 

storage and management for telemedicine- patient information, medical history, test reports, 

medical images, Hospital information  system 

 

UNIT V          TELEMEDICAL APPLICATIONS                                                                            9 

Telemedicine – health education and self care. · In troduct ion to robotics   surgery,   

Telesurgery.   Telecardiology,   Teleoncology,   Telemedicine   in   neurosciences, Business 

aspects - Project planning and costing, Usage of telemedicine.            

 

OUTCOMES:  

At the end of the course, the student should be able to: 



 Apply multimedia technologies in telemedicine. 

 Explain Protocols behind encryption techniques for secure transmission of data. 

 Apply telehealth in healthcare. 

 

TEXT BOOK: 

1. Norris, A.C. “Essentials of Telemedicine and Telecare”, Wiley, 2002 

 

REFERENCES: 

1. Wootton, R., Craig, J., Patterson, V. (Eds.), “Introduction to Telemedicine. Royal 

Society of Medicine” Press Ltd, Taylor & Francis 2006 

2. O'Carroll, P.W., Yasnoff, W.A., Ward, E., Ripp, L.H., Martin, E.L. (Eds), “Public Health 

Informatics and Information Systems”, Springer, 2003. 

3. Ferrer-Roca, O., Sosa - Iudicissa, M. (Eds.), Handbook of Telemedicine. IOS Press 

(Studies in Health Technology and Informatics, Volume 54, 2002. 

4. Simpson, W. Video over IP. A practical guide to technology and applications. Focal Press 

Elsevier, 2006. 

5. Bemmel, J.H. van, Musen, M.A. (Eds.) Handbook of Medical Informatics. Heidelberg, 

Germany: Springer, 1997 

6. Mohan Bansal " Medical Informatics", Tata McGraw-Hill, 2004. 

 

 

 

 

 

 

OMF551     PRODUCT DESIGN AND DEVELOPMENT                       L  T  P  C 

           3   0  0   3 

OBJECTIVE: 

 The course aims at providing the basic concepts of product design, product features 

and its architecture so that student can have a basic knowledge in the common 

features a product has and how to incorporate them suitably in product. 

 

UNIT I   INTRODUCTION                      9 

Need for IPPD – Strategic importance of Product development – integration of customer, designer, 

material supplier and process planner, Competitor and customer – Behaviour analysis. 

Understanding customer – prompting customer understanding – involve customer in development 

and managing requirements – Organization – process management and improvement – Plan and 

establish product specifications. 

 

UNIT II  CONCEPT GENERATION AND SELECTION                  9 

Task – Structured approaches – clarification – search – externally and internally – explore 

systematically – reflect on the solutions and processes – concept selection – methodology – 

benefits. 

 

UNIT III  PRODUCT ARCHITECTURE                    9 

Implications – Product change – variety – component standardization – product performance – 

manufacturability – product development management – establishing the architecture – creation – 

clustering – geometric layout development – fundamental and incidental interactions – related 



system level design issues – secondary systems – architecture of the chunks – creating detailed 

interface specifications. 

 

UNIT IV  INDUSTRIAL DESIGN                     9 

Integrate process design – Managing costs – Robust design – Integrating CAE, CAD, CAM tools – 

Simulating product performance and manufacturing processes electronically – Need for industrial 

design – impact – design process – investigation of for industrial design – impact – design process 

– investigation of customer needs – conceptualization – refinement – management of the industrial 

design process – technology driven products – user – driven products – assessing the quality of 

industrial design. 

 

UNIT V  DESIGN FOR MANUFACTURING AND PRODUCT DEVELOPMENT               9 

Definition – Estimation of Manufacturing cost – reducing the component costs and assembly costs 

– Minimize system complexity – Prototype basics – principles of prototyping – planning for 

prototypes – Economic Analysis – Understanding and representing tasks – baseline project 

planning – accelerating the project – project execution. 

TOTAL: 45 PERIODS 

 

 

 

 

OUTCOME: 

 The student will be able to design some products for the given set of applications; also the    

knowledge gained through prototyping technology will help the student to make a prototype 

of  a problem and hence product design and development can be achieved. 

 

TEXT BOOK: 

1. Kari T.Ulrich and Steven D.Eppinger, ”Product Design and Development”, McGraw-Hill  

International Edns. 1999. 

REFERENCES: 

1. Kemnneth Crow, “Concurrent Engg./Integrated Product Development”, DRM Associates, 

26/3,Via Olivera, Palos Verdes, CA 90274(310) 377-569, Workshop Book. 

2. Stephen Rosenthal, “Effective Product Design and Development”, Business One Orwin,      

Homewood, 1992, ISBN 1-55623-603-4. 

3.   Staurt Pugh, “Tool Design –Integrated Methods for Successful Product Engineering”, Addison 

      Wesley Publishing, New york, NY. 

 

 

 

 

        

OME551             ENERGY CONSERVATION AND MANAGEMENT      L  T  P C 

           3   0  0 3 

OBJECTIVES: 
At the end of the course, the student is expected to 

 understand and analyse the energy data of industries 

 carryout energy accounting and balancing 

 conduct energy audit and suggest methodologies for energy savings and 

 utilise the available resources in optimal ways 
 



UNIT I  INTRODUCTION                       9 
Energy - Power – Past & Present scenario of World; National Energy consumption Data – 
Environmental aspects associated with energy utilization – Energy Auditing: Need, Types, 
Methodology and Barriers. Role of Energy Managers. Instruments for energy auditing. 
 
UNIT II  ELECTRICAL SYSTEMS                      9 
Components of EB billing – HT and LT supply, Transformers, Cable Sizing, Concept of Capacitors, 
Power Factor Improvement, Harmonics, Electric Motors - Motor Efficiency Computation, Energy 
Efficient Motors, Illumination – Lux, Lumens, Types of lighting, Efficacy, LED Lighting and scope of 
Encon in Illumination. 
 
UNIT III  THERMAL SYSTEMS           9 
Stoichiometry, Boilers, Furnaces and Thermic Fluid Heaters – Efficiency computation and encon 
measures. Steam: Distribution &U sage: Steam Traps, Condensate Recovery, Flash Steam 
Utilization, Insulators & Refractories 
 
UNIT IV  ENERGY CONSERVATION IN MAJOR UTILITIES       9 
Pumps, Fans, Blowers, Compressed Air Systems, Refrigeration and Air Conditioning Systems – 
Cooling Towers – D.G. sets 
 
UNIT V  ECONOMICS             9 
Energy Economics – Discount Rate, Payback Period, Internal Rate of Return, Net Present Value, 
Life Cycle Costing –ESCO concept 

TOTAL: 45 PERIODS 
OUTCOMES: 
Upon completion of this course, the students can able to analyse the energy data of industries. 

 Can carryout energy accounting and balancing 

 Can suggest methodologies for energy savings 

 

TEXT BOOKS: 
1. Energy Manager Training Manual (4 Volumes) available at www.energymanager 

training.com,a website administered by Bureau of Energy Efficiency (BEE), a statutory body 
under Ministry of Power, Government of India, 2004. 
 

REFERENCES: 
1. Witte. L.C., P.S. Schmidt, D.R. Brown, “Industrial Energy Management and Utilisation”    

Hemisphere Publ, Washington, 1988. 
2. Callaghn, P.W. “Design and Management for Energy Conservation”, Pergamon Press, Oxford, 

1981. 
3. Dryden. I.G.C., “The Efficient Use of Energy” Butterworths, London, 1982 
4. Turner. W.C., “Energy Management Hand book”, Wiley, New York, 1982. 
      Murphy. W.R. and G. Mc KAY, “Energy Management”, Butterworths, London 1987. 

 

 

 

 

OMD552                       HOSPITAL WASTE MANAGEMENT                                L  T  P  C 

                     3   0  0   3 

OBJECTIVES: 

The student should be made to: 

 Know about the healthcare hazard control and accidents 

 Understand biomedical waste management 

 Learn the facility guidelines, infection control and patient safety. 

 



UNIT I       HEALTHCARE HAZARD CONTROL AND UNDERSTANDING ACCIDENTS              9 

Healthcare Hazard Control: Introduction, Hazard Control: Management & Responsibilities, Hazard 

Analysis, Hazard Correction, Personal Protective Equipment, Hazard Control Committees, 

Accident Causation Theories, Accident Reporting, Accident Investigations, Accident Analysis, 

Accident Prevention, Workers’ Compensation, Orientation, Education, and Training. 

 

UNIT II      BIOMEDICAL WASTE MANAGEMENT                                                                         9 

Biomedical Waste Management : Types of  wastes, major and minor sources of biomedical waste, 

Categories and classification of biomedical waste, hazard of biomedical waste, need for disposal 

of biomedical waste, waste minimization, waste segregation and labeling, waste handling and 

disposal. 

 

UNIT III        HAZARDOUS MATERIALS                                                                                         9 

Hazardous Materials : Hazardous Substance Safety, OSHA Hazard Communication Standard, 

DOT Hazardous Material Regulations, Healthcare Hazardous Materials, Medical Gas Systems, 

Respiratory Protection.  

 

UNIT IV        FACILITY SAFETY                                                                                                      9 

Introduction, Facility Guidelines: Institute, Administrative Area Safety, Slip, Trip, and Fall 

Prevention, Safety Signs, Colors, and Marking Requirements, Tool Safety, Electrical Safety, 

Control of Hazardous Energy, Landscape and Ground Maintenance, Fleet and Vehicle Safety. 

 

UNIT V        INFECTION CONTROL, PREVENTION AND PATIENT SAFETY                               9 

Healthcare Immunizations, Centers for Disease Control and Prevention, Disinfectants, Sterilants, 

and Antiseptics, OSHA Bloodborne Pathogens Standard, Tuberculosis, Healthcare Opportunistic 

Infections, Healthcare-Associated Infections, Medication Safety. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 After successful completion of the course, the students will be able to know the concepts of 

healthcare waste management, its prevention and safety. 

 

REFERENCES:  

1. Tweedy, James T., Healthcare hazard control and safety management-CRC Press_Taylor 

and Francis (2014). 

2. Anantpreet Singh, Sukhjit Kaur, Biomedical Waste Disposal, Jaypee Brothers Medical 

Publishers (P) Ltd (2012). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

OIC501 BASIC CONTROL THEORY              L T  P  C 

               3  0  0  3 

OBJECTIVES: 

 To understand the use of transfer function models for analysis physical systems and 

introduce the control system components.  

 To provide adequate knowledge in the time response of systems and steady state error 

analysis.  

 To accord basic knowledge in obtaining the open loop and closed–loop frequency 

responses of systems.  

 To introduce stability  analysis   

 To introduce state variable representation of physical systems  

UNIT I   SYSTEMS AND THEIR REPRESENTATION                                              9  

Basic elements in control systems – Open and closed loop systems – Electrical analogy of 

mechanical and thermal systems – Transfer function – Block diagram reduction techniques. 

UNIT II  TIME RESPONSE                                                 9  

Time response – Time domain specifications – Types of test input – I and II order system 

response – Error coefficients –Steady state error –Time response analysis. 

 

UNIT III  FREQUENCY RESPONSE                                                9  

Frequency response – Bode plot – Polar plot – Determination of closed loop response from open 

loop response -  Effect of adding poles and zeros in the control loop - frequency response 

Analysis.  

 

UNIT IV          STABILITY AND COMPENSATOR DESIGN                                               9  

Characteristics equation – Routh Hurwitz criterion –  controller design.  

 

UNIT V            STATE VARIABLE ANALYSIS                                                                                9  

Concept of state variables –  State models for linear and time invariant Systems – Solution of state 

and equation in controllable canonical form – Concepts of controllability and observability –Effect 

of  state feedback. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and apply  control theory to engineering problems. 

 

TEXT BOOKS: 

1. M. Gopal, ‘Control Systems, Principles and Design’, 4th Edition, Tata McGraw Hill, New 

Delhi,  2012 

2. S.K.Bhattacharya, Control System Engineering, 3rd Edition, Pearson, 2013.  

3. Dhanesh. N. Manik, Control System, Cengage Learning, 2012.  

REFERENCES:  

1. Arthur, G.O.Mutambara, Design and Analysis of Control; Systems, CRC Press, 2009. 

2. Richard C. Dorf and Robert H. Bishop, “ Modern Control Systems”, Pearson Prentice 

Hall,  2012. 

3. Benjamin C. Kuo, Automatic Control systems, 7th Edition, PHI, 2010. 

4. K. Ogata, ‘Modern Control Engineering’, 5th edition, PHI, 2012. 

5. S.N.Sivanandam, S.N.Deepa, Control System Engineering using Mat Lab, 2nd Edition, 

Vikas Publishing, 2012.  



6. S.Palani, Anoop. K.Jairath, Automatic Control Systems including Mat Lab, Vijay Nicole/ 

Mcgraw Hill Education, 2013. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  OEC551      CONTROL SYSTEMS ENGINEERING L T P C 

3 0 0 3 

OBJECTIVES:  

 To introduce the components and their representation of control systems 

 To learn various methods for analyzing the time response, frequency response and 

stability of the systems. 

 To learn the various approach for the state variable analysis. 

UNIT I SYSTEMS COMPONENTS AND THEIR REPRESENTATION 9 

Control System: Terminology and Basic Structure-Feed forward and Feedback control theory-

Electrical and Mechanical Transfer Function Models-Block diagram Models-Signal flow graphs 

models-DC and AC servo Systems-Synchros -Multivariable control system 

 

UNIT II             TIME REPONSE ANALYSIS      9 

Transient response-steady state response-Measures of performance of the standard first 

order and second order system-effect on an additional zero and an additional pole-steady 

error constant and system- type number-PID control-Analytical design for PD,PI,PID control 

systems   

   

UNIT III   FREQUENCY RESPONSE AND SYSTEM ANALYSIS   9 

Closed loop frequency response-Performance specification in frequency domain-Frequency 

response of standard second order system- Bode Plot - Polar Plot- Nyquist plots-Design of 

compensators using Bode plots-Cascade lead compensation-Cascade lag compensation-

Cascade lag-lead compensation  

 

UNIT IV   CONCEPTS OF STABILITY ANALYSIS   9 

Concept of stability-Bounded - Input Bounded - Output stability-Routh stability criterion-

Relative stability-Root locus concept-Guidelines for sketching root locus-Nyquist stability 

criterion. 

 

 

UNIT V CONTROL SYSTEM ANALYSIS USING STATE VARIABLE   



METHODS  9 

State variable representation-Conversion of state variable models to transfer functions-

Conversion of transfer functions to state variable models-Solution of state equations-Concepts 

of Controllability and Observability-Stability of linear systems-Equivalence between transfer 

function and state variable representations-State variable analysis of digital control system-

Digital control design using state feedback. 

 TOTAL:45 PERIODS 

OUTCOMES:  

Upon completion of the course, the student should be able to: 

 Identify the various control system components and their representations. 

 Analyze the various time domain parameters. 

 Analysis the various frequency response plots and its system. 

 Apply the concepts of various system stability criterions. 

 Design various transfer functions of digital control system using state variable models. 

 

TEXT BOOK: 

1. M.Gopal, “Control System – Principles and Design”, Tata McGraw Hill, 4th Edition, 

2012. 

REFERENCES 

1. J.Nagrath and M.Gopal, “Control System Engineering”, New Age International 

Publishers, 5 th Edition, 2007. 

2. K. Ogata, ‘Modern Control Engineering’, 5th edition, PHI, 2012. 

3. S.K.Bhattacharya, Control System Engineering, 3rd Edition, Pearson, 2013. 

4. Benjamin.C.Kuo, “Automatic control systems”, Prentice Hall of India, 7th Edition,1995.  

 

 

 

 

OME754       INDUSTRIAL SAFETY     L  T  P  C 

3   0  0   3 

OBJECTIVES : 

 To impart knowledge on safety engineering fundamentals and safety management 

practices. 

 

UNIT I   INTRODUCTION                      9 

Evolution of modern safety concepts – Fire prevention – Mechanical hazards – Boilers, Pressure 

vessels, Electrical Exposure. 

 

UNIT II  CHEMICAL HAZARDS          9 

Chemical exposure – Toxic materials – Ionizing Radiation and Non-ionizing Radiation - Industrial 

Hygiene – Industrial Toxicology. 

 

UNIT III  ENVIRONMENTAL CONTROL         9 

Industrial Health Hazards – Environmental Control – Industrial Noise - Noise measuring 

instruments, Control of Noise, Vibration, - Personal Protection. 

 

UNIT IV  HAZARD ANALYSIS          9 

System Safety Analysis –Techniques – Fault Tree Analysis (FTA), Failure Modes and Effects 

Analysis 



(FMEA), HAZOP analysis and Risk Assessment 

 

UNIT V  SAFETY REGULATIONS          9 

Explosions – Disaster management – catastrophe control, hazard control ,Safety education and 

training - Factories Act, Safety regulations Product safety – case studies. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Students must be able to identify and prevent chemical, environmental mechanical, fire 

hazard through analysis and apply proper safety techniques on safety engineering and 

management. 

 

TEXT BOOK: 

1. John V.Grimaldi, “Safety Management”, AITB S Publishers, 2003. 

 

REFERENCES: 

1. Safety Manual, “EDEL Engineering Consultancy”, 2000. 

2. David L.Goetsch, “Occupational Safety and Health for Technologists”, 5th Edition, 

Engineers and Managers, Pearson Education Ltd., 2005. 

 

 

 

 

 

 

 

 

 OCE751              ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT                  L T  P  C 

                                                                                                                                               3  0  0  3 

 OBJECTIVE:  

 To impart the knowledge and skills to identify, assess and mitigate the environmental and 

social impacts of developmental projects 

 

UNIT I   INTRODUCTION                      9  

Impacts of Development on Environment – Rio Principles of Sustainable Development- 

Environmental Impact Assessment (EIA) – Objectives – Historical development – EIA Types – EIA 

in project cycle –EIA Notification and Legal Framework. 

 

UNIT II  ENVIRONMENTAL ASSESSMENT                    9  

Screening and Scoping in EIA – Drafting of Terms of Reference,Baseline monitoring, Prediction 

and Assessment of Impact on land, water, air, noise, flora and fauna - Matrices – Networks – 

Checklist Methods - Mathematical models for Impact prediction. 

 

UNIT III  ENVIRONMENTAL MANAGEMENT PLAN                              9  

Plan for mitigation of adverse impact on water, air and land, water, energy, flora and fauna – 

Environmental Monitoring Plan – EIA Report Preparation – Public Hearing-Environmental 

Clearance 

 

UNIT IV  SOCIO ECONOMIC ASSESSMENT                   9  



Baseline monitoring of Socio economic environment – Identification of Project Affected Personal – 

Rehabilitation and Resettlement Plan- Economic valuation of Environmental impacts – Cost 

benefit Analysis-   

 

UNIT V  CASE STUDIES                      9  

EIA case studies pertaining to Infrastructure Projects – Roads and Bridges – Mass Rapid 

Transport Systems - Airports - Dams and Irrigation projects - Power plants.  

TOTAL: 45 PERIODS  

OUTCOMES:  

The students completing the course will have ability to  

 carry out scoping and screening of developmental projects for environmental and social 

assessments  

 explain different methodologies for environmental impact prediction and assessment  

 plan environmental impact assessments and environmental management plans  

 evaluate environmental impact assessment reports  

 

TEXTBOOKS:  

1. Canter, R.L, “Environmental impact Assessment “, 2nd Edition, McGraw Hill Inc, New 

Delhi,1995. 

2. Lohani, B., J.W. Evans, H. Ludwig, R.R. Everitt, Richard A. Carpenter, and S.L. Tu, 

“Environmental Impact Assessment for Developing Countries in Asia”, Volume 1 – Overview, 

Asian Development Bank,1997. 

3. Peter Morris, Riki Therivel “Methods of Environmental Impact Assessment”, Routledge 

Publishers,2009. 

 

REFERENCES:  

1. Becker H. A., Frank Vanclay,“The International handbook of social impact assessment” 

conceptual and methodological advances, Edward Elgar Publishing,2003. 

2. Barry Sadler and Mary McCabe, “Environmental Impact Assessment Training Resource 

Manual”, United Nations Environment Programme,2002. 

3. Judith Petts, “Handbook of Environmental Impact Assessment Vol. I and II”, Blackwell 

Science New York, 1998.  

4. Ministry of Environment and Forests EIA Notification and Sectoral Guides, Government of 

India, New Delhi, 2010. 

 

 

 

 

 

 

 

 

    OME751                DESIGN OF EXPERIMENTS                                    L  T  P  C 

                                                                                                                                             3   0  0  3 

OBJECTIVE: 

 To impart knowledge on various types of experimental designs conduct of 

experiments and data analysis techniques. 

UNIT I FUNDAMENTALS OF EXPERIMENTAL DESIGNS                                 9 



Hypothesis testing – single mean, two means, dependant/ correlated samples – confidence 

intervals, Experimentation – need, Conventional test strategies, Analysis of variance, F-test, 

terminology, basic principles of design, steps in experimentation – choice of sample size – 

Normal and half normal probability plot – simple linear and multiple linear regression, testing 

using Analysis of variance. 

UNIT II SINGLE FACTOR EXPERIMENTS                                                        9 

Completely Randomized Design- effect of coding the observations- model adequacy 

checking- estimation of model parameters, residuals analysis- treatment comparison 

methods-Duncan’s multiple range test, Newman-Keuel’s test, Fisher’s LSD test, Tukey’s test- 

testing using contrasts- Randomized Block Design – Latin Square Design- Graeco Latin 

Square Design –Applications. 

UNIT III FACTORIAL DESIGNS                                                                               9 

Main and Interaction effects - Two and three factor full factorial designs- Fixed effects and 

random effects model - Rule for sum of squares and Expected Mean Squares- 2K Design with 

two and three factors- Yate’s Algorithm- fitting regression model- Randomized Block Factorial 

Design - Practical applications. 

UNIT IV SPECIAL EXPERIMENTAL DESIGN                                                       9 

Blocking and Confounding in 2K Designs- blocking in replicated design- 2K Factorial Design in 

two blocks- Complete and partial confounding- Confounding 2K Design in four blocks- Two 

level Fractional Factorial Designs- one-half fraction of 2K Design, design resolution, 

Construction of one-half fraction with highest design resolution, one-quarter fraction of 2K 

Design 

UNIT V TAGUCHI METHODS                                                                              9 

Design of experiments using Orthogonal Arrays, Data analysis from Orthogonal experiments- 

Response Graph Method, ANOVA- attribute data analysis- Robust design- noise factors, 

Signal to noise ratios, Inner/outer OA design. 

TOTAL: 45 PERIODS 

OUTCOME: 

 Able to apply experimental techniques to practical problems to improve quality of 

processes / products by optimizing the process / product parameters. 

TEXT BOOK: 

1. Krishnaiah K, and Shahabudeen P, “Applied Design of Experiments and Taguchi 

Methods”, PHI, India, 2011. 

REFERENCES: 

1. Douglas C. Montgomery, “Design and Analysis of Experiments”, John Wiley & sons, 2005 

2. Phillip J. Ross, “Taguchi Techniques for Quality Engineering”, Tata McGraw-Hill, India, 

2005. 

 

 

OBM752                         HOSPITAL MANAGEMENT                                               L T  P C 

             3  0  0  3 

OBJECTIVES: 

 To understand the fundamentals of hospital administration and management. 

 To know the market related research process 

 To explore various information management systems and relative supportive services. 



 To learn the quality and safety aspects in hospital. 

 

UNIT I           OVERVIEW OF HOSPITAL ADMINISTRATION                        9 

Distinction between Hospital and Industry, Challenges in Hospital Administration – Hospital 

Planning- Equipment Planning – Functional Planning  

 

UNIT II         HUMAN RESOURCE MANAGEMENT IN HOSPITAL                                                9 

Principles of HRM – Functions of HRM – Profile of HRD Manager –Human Resource Inventory – 

Manpower Planning. 

 

UNIT III        RECRUITMENT AND TRAINING                              9 

Different Departments of  Hospital, Recruitment, Selection, Training Guidelines – Methods of  

Training – Evaluation of  Training – Leadership grooming and Training, Promotion – Transfer. 

 

UNIT IV         SUPPORTIVE SERVICES                    9 

Medical Records Department – Central Sterilization and Supply Department – Pharmacy – Food 

Services - Laundry Services. 

 

UNIT V          COMMUNICATION AND SAFETY ASPECTS IN HOSPITAL                                    9             

Purposes – Planning of Communication, Modes of Communication – Telephone, ISDN, Public 

Address and Piped Music – CCTV.Security – Loss Prevention – Fire Safety – Alarm System – 

Safety Rules. 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Explain the principles of Hospital administration. 

 Identify the importance of Human resource management. 

 List various marketing research techniques. 

 Identify Information management systems and its uses. 

 Understand safety procedures followed in hospitals 

 

TEXT BOOKS: 

1. R.C.Goyal, “Hospital Administration and Human Resource Management”, PHI – Fourth  

Edition, 2006. 

2. G.D.Kunders, “Hospitals – Facilities Planning and Management – TMH, New Delhi – Fifth  

Reprint 2007. 

 

REFERENCES: 

1. Cesar A.Caceres and Albert Zara, “The Practice of Clinical Engineering, Academic Press,  

New York, 1977. 

2. Norman Metzger, “Handbook of Health Care Human Resources Management”, 2nd edition  

Aspen Publication Inc. Rockville, Maryland, USA, 1990. 

3. Peter Berman “Health Sector Reform in Developing Countries” - Harvard University Press,  

1995. 

4. William A. Reinke “Health Planning For Effective Management” - Oxford University  

Press.1988 

5. Blane, David, Brunner, “Health and SOCIAL Organization: Towards a Health Policy for the  

21st Century”,  Eric  Calrendon Press 2002. 



6. Arnold D. Kalcizony & Stephen M. Shortell, “Health Care Management”, 6th  Edition  

Cengage Learning, 2011. 

 

 

 

 

 

OMT701 

 

INDUSTRIAL ROBOTICS 

 

L T P C 

3 0 0 3 

OBJECTIVE: 

 To introduce the basic concepts, laws, parts of robots, end effectors, sensors, 

programming methods, various applications of robots, justification and implementation of 

robot.   

 

UNIT I            INTRODUCTION      9 

Introduction- Basic components of robot-Laws of robotics- classification of robot-work space - 

accuracy-resolution–repeatability of robot. Power transmission system: Rotary to rotary motion, 

Rotary to linear motion, Harmonics drives 

 

UNIT II           ROBOT END EFFECTORS        9 

Introduction- Classification of end effectors – Tools as end effectors. Drive system for grippers-

Mechanical - adhesive-vacuum-magnetic grippers. Hooks &scoops. Gripper force analysis and 

gripper design. Active and passive grippers.  

 

UNIT III          SENSORS      9 

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. 

 

UNIT IV         ROBOT PROGRAMMING      9 

Robot Languages- Classification of robot language-Computer control and robot software-Val 

system and Languages. 

UNIT V          FIELD APPLICATIONS OF ROBOTICS         9 

Material transfer, Machine loading, Assembly, inspection, processing operations and service 

robots, Delivery Robots – Intelligent vehicles – Survey and inspection robots – Space Robots – 

Autonomous aircrafts – Underwater Inspection – Agriculture and Forestry – Military robots 

 TOTAL : 45  PERIODS 

OUTCOMES: 

Upon Completion of the course, the students will be able to:   

CO1:  Express the basic concepts, laws, components and parameters of robots 

CO2:  Explain the types of grippers and its functions. 

CO3: Summarize and determine various types of sensors involved in controlling the robots. 

CO4: Describing the various programming techniques used in industrial robots 

CO5: Use of robots in various field of applications 

 

TEXT BOOKS: 

1. M.P.Groover, M.Weiss ,R.N. Nagal, N.G.Odrey, "Industrial Robotics - Technology, 

programming and Applications"  Tata , McGraw-Hill Education Pvt Limited 2nd Edition, 2012 



2. Roland Seigwart, Illah Reza Nourbakhsh, and Davide Scaramuzza, “Introduction to 

autonomous mobile robots”, 2nd edition, MIT Press, 2011. 

 

REFERENCES: 

1. John.J.Craig, " Introduction to Robotics: Mechanics & control"Pearson Publication, Fourth 

edition, 2018. 

2. K.S.Fu, R.C.Gonzalez, C.S.G.Lee, "Robotics: Sensing, Vision & Intelligence", Tata McGraw-

Hill Publication, First Edition, 1987. 

3. Saeed B Niku, ‘Introduction to Robotics, Analysis, Control, Applications, Wiley India Pvt Ltd 

publication, 2nd Edition, 2011. 

 

 

 

 

 

ORO751            NANO COMPUTING                                     L  T  P C 

           3  0  0  3 

OBJECTIVES:  

The student should be made to:  

 Learn nano computing challenges  

 Be familiar with the imperfections  

 Be exposed to reliability evaluation strategies  

 Learn nano scale quantum computing  

 Understand Molecular Computing and Optimal Computing  

 

UNIT I              NANOCOMPUTING-PROSPECTS AND CHALLENGES                            9  

Introduction - History of Computing - Nanocomputing - Quantum Computers – Nanocomputing 

Technologies - Nano Information Processing - Prospects and Challenges - Physics of 

Nanocomputing: Digital Signals and Gates - Silicon Nanoelectronics - Carbon Nanotube 

Electronics - Carbon Nanotube Field-effect Transistors – Nanolithography.  

 

UNIT II            NANOCOMPUTING WITH IMPERFECTIONS                            9 

Introduction - Nanocomputing in the Presence of Defects and Faults - Defect Tolerance - Towards 

Quadrillion Transistor Logic Systems.  

 

UNIT III           RELIABILITY OF NANOCOMPUTING                  9  

Markov Random Fields - Reliability Evaluation Strategies - NANOLAB - NANOPRISM - Reliable 

Manufacturing and Behavior from Law of Large Numbers.  

 

UNIT IV           NANOSCALE QUANTUM COMPUTING                            9  

Quantum Computers - Hardware Challenges to Large Quantum Computers - Fabrication, Test, 

and Architectural Challenges - Quantum-dot Cellular Automata (QCA) - Computing with QCA - 

QCA Clocking - QCA Design Rules.  

 

UNIT V            QCADESIGNER SOFTWARE AND QCA IMPLEMENTATION                          9  

Basic QCA Circuits using QCA Designer - QCA Implementation - Molecular and Optical 

Computing: Molecular Computing - Optimal Computing - Ultrafast Pulse Shaping and Tb/sec Data 

Speeds.  

TOTAL: 45 PERIODS 



OUTCOMES:  

Upon completion of the course, the student should be able to:  

 Discuss nano computing challenges.  

 Handle the imperfections.  

 Apply reliability evaluation strategies.  

 Use nano scale quantum computing.  

 Utilize Molecular Computing and Optimal Computing.  
 

TEXT BOOK:  

1. Sahni V. and Goswami D., Nano Computing, McGraw Hill Education Asia Ltd. (2008), 

ISBN (13): 978007024892.  

REFERENCES:  

1. Sandeep K. Shukla and R. Iris Bahar., Nano, Quantum and Molecular Computing, Kluwer 

Academic Publishers 2004, ISBN: 1402080670.  

2. Sahni V, Quantum Computing, McGraw Hill Education Asia Ltd. 2007.  

3. Jean-Baptiste Waldner, Nanocomputers and Swarm Intelligence, John Wiley & Sons, Inc. 

2008, ISBN (13): 978-1848210097.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OML753                                      SELECTION OF MATERIALS                                          L  T  P  C 

                                                                                                                                             3   0  0  3                   

OBJECTIVES: 

 The subject exposes students to the basics parameter for selection of materials and 

different classes of materials, manufacturing processes and their properties , applications of 

materials. 

 

UNIT I        ENGINEERING MATERIALS                      9 

Introduction – classification of engineering materials – selection of materials for engineering 

purposes –selection of materials and shape –classification metal and alloys, polymers, ceramics 

and glasses, composites, natural materials,-non metallic materials- smart materials - physical, 

metrical properties of metals 

 

UNIT II        MATERIAL PROPERTIES          9 

Mechanical properties – fatigue strength – fracture Toughness - Thermal Properties - Magnetic 

Properties - Fabrication Properties –electrical , optical properties - Environmental Properties , 

Corrosion properties –shape and size - Material Cost and Availability– failure analysis  

 

UNIT III       MANUFACTURING PROCESSING AND ECONOMIC ANALYSIS                9 

Interaction of Materials Selection, Design, and Manufacturing Processes - Production Processes 

and Equipment for Metals - Metal Forming, Shaping, and Casting - Plastic Parts Processing  - 

Composites Fabrication Processes - Advanced Ceramics Processing – surface treatment - 

Resource -The Price and Availability of Materials 

 

UNIT IV      MATERIALS SELECTION CHARTS AND TESTING                   9 

Ashby material selection charts-Testing of Metallic Materials - Plastics Testing - Characterization 

and Identification of Plastics - Professional and Testing Organizations - Ceramics Testing - 

Nondestructive Inspection. 

  

UNIT V         APPLICATIONS AND USES                      9 

Selection of Materials for Biomedical Applications - Medical Products - Materials in Electronic 

Packaging - Advanced Materials in Sports Equipment - Materials Selection for Wear Resistance - 

Advanced Materials in Telecommunications - Using Composites - Manufacture and Assembly with 

Plastics, fiber and Diamond Films. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Understand different types of availability materials 

 Easy and effective way to select required materials  

 Ability to identify the material properties 

 

TEXT BOOKS: 

1. Ashby, M. F. Materials selection in mechanical design, 3rd edition. Elsevier, 2005. 

2. Ashby, M. F. and Johnson, K. Materials and design – the art and science of material 

selection in product design. Elsevier, 2002. 

 

REFERENCES: 

1. Charles, J. A., Crane, F. A. A. and Furness, J. A. G. Selection and use of  engineering 

materials, 3rd edition. Butterworth-Heinemann, 1997 



2. Handbook of Materials Selection. Edited by Myer Kutz2002 John Wiley & Sons, Inc., 

NewYork. 

 

 

 

 

 


