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SL.No 
Course 

Category 
Course Code Course Title L T P C QP 

THEORY 

1.  BS BBSBS5061 Optimization Engineering 
3 0  3  

HS BMGHS5062 Organizational Behaviour 

2.  PC 
BMEPC5010 

Internal Combustion 

Engines And Gas Turbines 
3 1  4  

3.  PC 
BMEPC5020 

Machining Science & 

Technology   
3 0  3  

4.  PC BMEPC5030 Machine Design -I 3 0  3  

5.  PC BMEPC5040 Dynamics of Machinery 3 0  3  

6.  

OE 

 Power Electronics 3 0  3  

7.   Energy Conversion 
Techniques 

3 0  3  

8.   Microprocessors And 
Microcontrollers 

3 0  3  

9.   Industrial Process Control 
And Dynamics 

3 0  3  

PRACTICAL 

1.  PC 

BMEPC5110 

Internal Combustion 

Engines And Gas Turbines 

Lab 

  2 1  

2.  PC 
BMEPC5120 

Machining Science & 

Technology  Lab 
  2 1  

3.  PC BMEPC5130 Machine Design ïI Lab   2 1  

4.  PC 
BMEPC5140 

Dynamics of Machinery 

Lab 
  2 1  

5.  PC 
BTPPC5150 

Skill development project & 

Hands on Practice Lab 
  2 1  

6.  PC BTPPC5160 Summer Internship Lab    2 1  

TOTAL 18 1 14 25  



 

 
 

 

Subject Code Course Title L T P C QP 

BBSBS5061 Optimization In  Engineering 3 0  3  

 

Pre -Requisite: 
Course Educational Objective 

CEO1:To introduce the students how to use variables for formulating complex mathematical 
models in management science, industrial engineering and transportation science 

CEO2:To provide students with opportunity using various software package for solving liner 
programming and integer programming models 

CEO3:To introduce the students to use of basic methodology for solution of linear programs and 
integer programs 

CEO4:To introduce the students to advance methods for large scale transportation and 
assignment problems 

 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Analyze, formulate and solve linear programming problems using appropriate 

techniques. 

CO2 Conduct and interpret post-optimal and sensitivity analysis and explain the primal-

dual relationship 

CO3  Develop mathematical skills related to transportation and assignment problem can 

analyze and solve integer programming problem arising from a wide range of 
applications. 

CO4 Communicate ideas, explain procedures and interpret results and solutions related 

to nonlinear programming problem 

 

UNIT:1                                                                                                                         [14 Hours] 
Introduction 

Historical overview of operations research, fundamentals of OR Modeling Approach. Linear 
Programming: Basic assumptions, formulation, graphical method, simplex method, Big-M 
method, duality theory, primal-dual relationships, sensitivity analysis. 
UNIT:2                                                                                                                           [14 Hours] 
Transportation and Assignment Problems 

 Specific features of transportation problem, streamlined simplex method for solving 
transportation problems, special features of assignment problems, Hungarian method for 
solving assignment problems. Integer programming: Special features, binary integer 
programming models-branch-and-bound technique. 

UNIT:3                                                                                                                           [10 Hours] 
Dynamic Programming 

 Characteristics, principle of optimality, solution procedure, deterministic problems. Concepts 
relating to queuing systems, basic elements of queuing model, role of Poison & exponential 
distribution, concepts of birth and death process. 

UNIT:4                                                                                                                           [10 Hours] 
Non-linear programming 



 Introduction to non-linear programming. Unconstraint optimization: Fibonacci and Golden 
Section Search method. Constrained optimization with equality constraint: Lagrange multiplier, 
Projected gradient method Constrained optimization with inequality constraint: Kuhn-Tucker 
condition, Quadratic programming Introduction to Genetic Algorithm. 

Teaching Methods: Chalk& Board/PPT 

 

Text Books:  
1. Taha H.A., Operations Research 9th Edition, Prentice Hall of India, New Delhi, 2010Book         
2.KantiSwarup., Man Mohan., and Gupta, P.K., Introduction to Operations Research 7thEdition, 
Sultan chand& Sons, New Delhi, 2005 

 

Ref. Books:  

1. P.K.Gupta, D.S.Hira, ñOperations Researchò, S.Chand and Company Ltd 

2. Hillier, F.S., and Lieberman G.J., Introduction to Operations Research, 7thEdition, TMH, 

2009. 

 3. Kalyanmoy Deb, ñOptimization for Engineering Designò, PHI Learning Pvt Ltd 
 

 



 

 

 

Subject Code Course Title L T P C QP 

BMGHS5052 Organisational Behaviour 3 0 0 3 A 

                                                  Course Educational Objectives 

CEO1 To develop an understanding of the behaviour of individuals and groups inside 
organizations 

CEO2 To enhance skills in understanding and appreciating individuals, interpersonal, and 
group process for increased effectiveness both within and outside of organizations. 

CEO3 To develop theoretical and practical insights and problem-solving capabilities for 
effectively managing the organizational processes. 

Course Outcomes 

CO1 Define, explain and illustrate a range of organizational behaviour theories. 

CO2 Analyse the behaviour of individuals and groups in organizations in terms of 
organizational behaviour theories, models and concepts. 

CO3 To explain group dynamics and demonstrate skills required for working in groups (team 
building) 

CO4 Communicate effectively in oral and written forms about organizational behaviour 
theories and their application using appropriate concepts, logic and rhetorical 
conventions. 

CO5 To explain organizational culture and describe its dimensions and to examine various 
organizational designs 

SYLLABUS 

Unit ï I                                                                                                                                [14Hrs] 
Fundamentals of OB:  Definition, scope and importance of OB, Relationship between OB and 

the individual, Evolution of OB, Theoretical framework (cognitive), behaviouristic and social 
cognitive), Limitations of OB. 
Attitude: Importance of attitude in an organization, Right Attitude, Components of attitude, 

Relationship between behaviour and attitude, Developing Emotional intelligence at the 
workplace, Job attitude, Barriers to changing attitudes. 
Personality and values: Definition and importance of Personality for performance, The Myers-

Briggs Type Indicator and The Big Five personality model, Significant personality traits suitable 
to the workplace (personality and job ï fit theory), Personality Tests and their practical 
applications. 
Perception: Meaning and concept of perception, Factors influencing perception, Selective 

perception, Attribution theory, Perceptual process, Social perception (stereotyping and halo 
effect). 
Motivation: Definition & Concept of Motive & Motivation, The Content Theories of Motivation 

(Maslowôs Need Hierarchy & Herzbergôs Two Factor model Theory), The Process Theories 
(Vroomôs expectancy Theory & Porter Lawler model), Contemporary Theories ï Equity Theory 
of Work Motivation. 



 

 

 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

Unit-II                                                                                                                                  [12Hrs] 
Foundations of Group Behaviour: The Meaning of Group & Group behaviour & Group 
Dynamics, Types of Groups, The Five ï Stage Model of Group Development. 
Managing Teams: Why Work Teams, Work Teams in Organization, Developing Work Teams, 

Team Effectiveness & Team Building. 
Leadership: Concept of Leadership, Styles of Leadership, Trait Approach Contingency 
Leadership Approach, Contemporary leadership, Meaning and significance of contemporary 
leadership, Concept of transformations leadership, Contemporary theories of leadership, 
Success stories of todayôs Global and Indian leaders. 

Unit ï III                                                                                                                          [14 Hrs.] 
Organizational Culture : Meaning & Definition of Organizational Culture, creating & Sustaining 

Organizational Culture, Types of Culture (Strong vs. Weak Culture, Soft Vs. Hard Culture & 
Formal vs. Informal Culture), Creating Positive Organizational Culture, Concept of Workplace 
Spirituality. 

Unit ï IV                                                                                                                            [8 Hrs.] 
Organizational Change: Meaning, Definition & Nature of Organizational Change, Types of 

Organizational Change, Forces that acts as stimulants to change. 
Implementing Organizational Change : How to overcome the Resistance to Change, 
Approaches to managing Organizational Change, Kurt Lewinôs-Three step model, Seven Stage 
model of Change &Kotterôs Eight-Step plan for Implementing Change, Leading the Change 
Process, Facilitating Change, Dealing with Individual & Group Resistance, Intervention 
Strategies for Facilitating Organizational Change, Methods of Implementing Organizational 
Change, Developing a Learning Organization. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books/Reference books: 

1. Understanding Organizational Behaviour, Parek, Oxford 
2. Organizational Behaviour, Robbins, Judge, Sanghi, Pearson. 
3. Organizational Behaviour, K. Awathappa,HPH. 
4. Organizational Behaviour, VSP Rao, Excel 
5. Introduction to Organizational Behaviour, Moorhead, Griffin, Cengage. 
6. Organizational Behaviour, Hitt, Miller, Colella, Wiley 



 

 

Subject Code Course Title L T P C QP 

BMEPC 5010 
Internal Combustion Engines and 

Gas Turbines 
3 1  4 

 

 

Pre -Requisite:  Basic Knowledge of Thermodynamic cycle and Mathematics 

Course Educational Objective 

CEO1: Understand the thermodynamic cycle ( Otto, Diesel) and know the working principle of 
reciprocating internal combustion engine. 

CEO2: Understand the concept of atomization of fuel in carburetor and spray formation in 
injector. 

CEO3: Understand the mechanism of ignition, injection, combustion, supercharging, scavenging 
,knocking and detonation phenomena. 

CEO4: Understand the engine performance in terms of power, efficiency, exhaust emission and 
control. 
Course outcomes: At the end of the course, the student will be able to: 

CO1 Illustrate working and performance of IC Engines through thermodynamic cycles, and 
various systems of IC engine. 

CO2 Classify atomization ,spray formation and combustion phenomena related to SI and 
CI engines and factors influencing combustion chamber design. 

CO3 Analyze exhaust gas emission formation  mechanism of IC engines and its effects 
and the legislation standards. 

CO4 Design IC Engine with use of super charger and turbo charger according to alternate 
fuels. 

 

UNIT:1                                                                                                                         [ 10 Hours] 

Introduction, Classification of I.C. Engines. Fundamental difference between SI and CI engines, 
Comparison of two stroke and four stroke engines. Valve timing diagram, Properties and rating 
of IC engine, fuels, Additives and non-petroleum fuels. 
Introduction to Alternative Fuels: LPG, LNG, CNG, Alcohol, Hydrogen, Vegetable oils and 
Biogas.                                                                                                                                     

UNIT:2                                                                                                                          [ 14 Hours] 
Carburetion and Fuel injection: 
Function of carburetors, Description and principle of simple carburettor and its drawback, petrol 
injections. Requirements of diesel injections system. Types of injection systems, Fuel pumps 
and nozzles, types of fuel injections, Spray formation, penetration and direction. 
Combustion of Fuels: 
Stages of SI engine combustion, Effect of engine variables on ignition lag and flame 
propagation, fuel knock, control of knock. SI engine combustion chamber stage of diesel 
combustion, variables affecting delay period. Diesel knock and methods of control. CI engine 
combustion chambers                                                                                                                                       

UNIT:3                                                                                                                          [10 Hours] 
Supercharging and scavenging: 
Thermodynamic cycle with supercharging and its effect. Efficiency of supercharging engines 
Methods of supercharging and scavenging of two stoke engines. 
Turbo charging: 
Methods of turbo charging, effects of turbo charging on performance 



UNIT:4                                                                                                                          [12 Hours] 

Testing and Performance: 
Fuel air and power measurement methods. Performance of SI and CI engines, Characteristic 
curves, Governing of speed. 
Engine Emission and Control: 
Engine Emissions and its harmful effects. Gasoline and Diesel emission. Methods of measuring 
pollutants controlling of engine emission. 
Cooling Lubrication and ignition systems: 
Air cooling and water cooling systems effects of cooling on power output and efficiency. 
Properties of lubricants additives lubricating systems. Battery, Magnet ignition systems ignition 
timing.                                                                                                                                           

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

 

Text Books:  

1. IC Engines, V Ganeshan, TMH, 4th edition 
2. IC Engines, H N Gupta, PHI Publication 

Ref. Books:  
3. IC Engines, Mathur and Sharma, Dhanpat Rai & Sons 

4. IC Engines, Gill and Smith, OXFORD & IBH 

5. IC Engines Fundamentals, John B. Heywood,  TMH 

 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 



 

 
 

 

Subject Code Course Title L T P C QP 

BMEPC5020 Machining Science and Technology 3 0  3  

 

Pre -Requisite: Engineering workshop, Mechanics, Basics of Mathematics, Basics of Physical 
metallurgy 

Course Educational Objective 

CEO1: To know the basics of metal machining and mechanics of metal machining 

CEO2: To study the different cutting tool materials and types & geometry of cutting tools 

CEO3: To acquire knowledge on various machining processes and its working principle 

CEO4: To select the best suitable non conventional manufacturing process for processing of 
various hard, brittle and heat sensitive materials employed in modern manufacturing industries. 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Illustrate types of tools, its geometry, ASA and ORS systems, Merchant theory, 

types of wear and tool life. 

CO2 Develop relations for chip reduction coefficient, shear angle, shear strain, forces, 

power, specific energy and temperature in orthogonal cutting 

CO3 Explain mechanisms, principles, advantages, limitations of various conventional and 

non conventional machining processes along with work and tool holding devices. 

CO4 Evaluate cutting speed to minimize production cost and maximize production rate. 

 

UNIT:1                                                                                                                           [12 Hours] 

Classification of various tool and tool geometry, various tool angles of a single point cutting tool, 
ASA and ORS, Conversion of ASA to ORS and vice versa, Mechanics of chip formation, Effect 
of Geometrical parameters on cutting force and surface finish, Merchantôs theory, Force 
relationship and velocity relationship, Cutting tool materials, Types of Tool Wear: Flank wear, 
Crater wear, Wear measurement, Cutting fluid and its effect; Machinability Criteria, Tool life and 
Taylor's equation, Effect of variables on tool life and surface finish..                                                                                                                                      

UNIT:2                                                                                                                           [14 Hours] 

Conventional machining process and machine tools ï Turning, Drilling, Shaping, Planning, 
Milling, Grinding. Machine tools used for these processes, their specifications and various 
techniques used. Principles of machine tools : Kinematics of machine tools, speed transmission 
from motor to spindle , speed reversal mechanism, mechanism for feed motion, Tool holding 
and job holding methods in different Machine tools, Types of surface generated, Indexing 
mechanism and thread cutting mechanism, Quick return mechanism.. 

UNIT:3                                                                                                                          [12 Hours] 

Production Machine tools ï Capstan and turret lathes, single spindle and multi spindle 
semiautomatics, Gear shaper and Gear hobbing machines, Copying lathe and transfer machine, 
Calculation of Machining time for various machining process, Economics of machining. 

UNIT:4                                                                                                                          [10 Hours] 
Non-traditional Machining processes: Need of non-conventional machining, Comparison of 
conventional and non-conventional machining, Working principle of Ultrasonic Machining, Laser 
Beam Machining, Plasma Arc Machining, Electro Chemical Machining, Electro Discharge 
Machining, Wire EDM, Abrasive Jet Machining, Application, Advantage and limitation of various 



non conventional machining processes. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

 

Text Books:   

1. Fundamentals of Machining and Machine Tools, G.Boothroyd and W.A.Knight, CRC 
Press 

2.  Metal Cutting Principles, M.C.Shaw, Oxford University Press 

Ref. Books:  

1. Manufacturing Technology ï by P.N.Rao, Tata McGraw Hill publication. 
2. Modern Manufacturing Processes, P.C.Pandey, H.S.Shan, Tata McGraw Hill 
 3. Manufacturing Science, Ghosh and Mallik, East West Press. 



Subject Code Course Title L T P C QP 

BMEPC5030 MACHINE DESIGN-1 3 0  3  

 

Pre -Requisite:Mathematics, Mechanics of Solid 

Course Educational Objective 

CEO1: To teach students how to apply the concepts of stress analysis, theories of failure and 
able to do tolerance analysis and specify appropriate tolerances for machine design applications 
by using data book. 

CEO2: To analyze and design structural joints. 

CEO3: To teach students how to apply mechanical engineering design theory to identify and 
quantify machine elements in the design of commonly used mechanical systems 

CEO4: To analyze and design mechanical springs. 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Learn the basic concepts of mechanical engineering design. 

CO2 Demonstrate the design of mechanical joints 

CO3 Developethe design of keys and coupling s. 

CO4 Explain the stress analysis and  various types of springs. 

 

UNIT:1                                                                                                                           [16 Hours] 
Mechanical engineering design: Introduction to design procedure, Stages in design, Code and 
Standardization, Interchangeability, Preferred numbers, Fits and Tolerances,  Use of Data 
books. 
Fundamentals of Machine Design: Types of load, Modes of failure, factor of safety concepts, 
Theories of Failure, concept and mitigation of stress concentration, Fatigue failure and curve, 
endurance limit and factors affecting it, Notch sensitivity, Goodman, Gerber and Soderberg 
criteria 
UNIT:2                                                                                                                           [12 Hours] 

Machine Element Design: Design of Joints: Rivets, welds based on different types of loading, 
Boiler joints, cotter joints and knuckle joints 

UNIT:3                                                                                                                           [12 Hours] 
Design of Keys, Shaft and Couplings: Classification of keys and pins, Design of keys and pins, 
Design of shafts: based on strength, torsional rigidity and fluctuating load. 
Design of couplings: Rigid coupling-muff ,split muff and flange coupling , Flexible coupling 
 

UNIT:4                                                                                                                           [10 Hours] 

MECHANICAL SPRINGS: Stresses and deflections of helical springs ï extension -compression 
springs ï springs for fatigue loading, energy storage capacity ï helical torsion springs ï co-axial 
springs, leaf springs 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books:  
3. Design of Machine Elements, V.B. Bhandari, Tata McGraw Hill 

      2. Mechanical Engineering Design, J.E.Shigley, C.R.Mischke, R.G.Budynas and 
K.J.Nisbett,TMH 
Ref. Books:  

1. Machine Design, P.Kanaiah, Scietech Publications 

      2.   Fundamentals of Machine Component Design by R.C.Juvinall and K.M.Marshek, John 
Wiley & Sons 



3.   Machine Drawing by N.Sidheswar, McGraw-Hill 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Subject Code Course Title L T P C QP 

BMEPC5040 DYNAMICS OF MACHINERY 3 0  3  

 

Pre -Requisite: Basic Mathematics, Physics , Mechanics 

Course Educational Objective 

CEO1:To equip the student with fundamental knowledge of dynamics of machines so that 

student can appreciate problems of dynamic force balance, transmissibility of forces, isolation of 

systems, vibrations 

CEO2:Develop knowledge of analytical and graphical methods for calculating balancing of 
rotary and reciprocating masses 

CEO3:Develop understanding of vibrations and its significance on engineering design. 

CEO4:Develop understanding of dynamic balancing, flywheel analysis, gyroscopic forces and 
moments. 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Classify the steering mechanisms and gyroscopic effects on various dynamic objects. 

CO2 Develop a cam profile to meet desired needs within realistic constraints, calculate the 
inertia forces in reciprocating and rotating masses along with turning moments in 
flywheels. 

CO3 Analyze static and dynamic balancing of rotating and reciprocating masses, classify 
the various kinds of governors, recognize the effect of controlling force.   

CO4 Analyze the effect of vibration in desired systems, determine the natural frequency of 
a vibration system. 

 

UNIT:1                                                                                                                           (12 Hours) 

Dynamic Force Analysis : Introduction, D'Alembert's Principle, Equivalent Offset Inertia Force, 

Dynamic Analysis of Slider - Crank mechanism (Using Analytical method) Velocity and 

Acceleration of piston, Angular velocity and Angular Acceleration of Connecting Rod, Piston 

Effort (Effective Driving Force), Crank Effort, Turning moment diagram ïfluctuation of energy. 

Mechanisms with lower pairs: Motor Vehicle Steering Gears - Davis Steering Gear & 
Ackermann Steering Gear, Hookeôs Joint.  
UNIT:2                                                                                                                           (12 Hours) 

Gyroscopes ï effect of precession ï motion on the stability of moving vehicles such as 
motorcycle ï motorcar ï aeroplanes and ships.       
Governors:  Types of governors - Watt, Porter and Proell governors.  Spring loaded governors ï 
Hartnell and Hartung with auxiliary springs.  Sensitiveness, isochronisms and hunting ï stability 
ï effort and power of the governors. 

UNIT:3                                                                                                                           (10 Hours) 

 Friction:  pivots and collars ï uniform pressure, uniform wear ï friction circle and friction axis. 
Clutches ï Types ï Single plate, multi-plate and cone clutches.      
 
Brakes and Dynamometers: Types of brakes: Simple block brake, band and block brake-internal 
expanding shoe brake-effect of braking of a vehicle. Dynamometers ï absorption and 
transmission types. General description and methods of operation 

UNIT:4                                                                                                                           (16 Hours) 

Balancing : Balancing of rotating masses- Primary, Secondary, and higher balancing of 



reciprocating masses.  Analytical and graphical methods.  Unbalanced forces and couples. 
 Examination of ñVò and multi cylinder in-line and radial engines for primary and secondary 
balancing- locomotive balancing ï Hammer blow ï Swaying couple ï variation of tractive effort.  
Vibrations:  Free Vibration of mass attached to vertical spring ï Transverse loads ï vibrations of 
beams with concentrated and distributed loads.  Dunkerlyôs method ï Raleighôs method.  
Whirling of shafts ï critical speed ï torsional vibrations ïFree vibrations with viscous damping, 
Logarithmic Decrement.   

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

 

Text Books  
 1. Theory of Machines, S.S.Rattan. 
2. Theory of Machines, R.S.Khurmi 

Ref. Books  
1. Theory of Machines, Shigley, Mc Graw Hill Publishers 
2. Theory of Machines, Thomas Bevan, CBS Publishers 
3. Theory of Machines,  R.K.Bansal (Lakshmi publications) 

 

 



Subject Code Course Title L T P C QP 

B**OE5051 POWER ELECTRONICS 
3 0 0 3  

Pre -Requisite: 

Course Educational Objective 

CEO1: To get knowledge about various power electronics devices 

CEO2: To study about the operation of various converters 

CEO3: To analyse the different control circuits 

Course Outcome 

CO1 Understand the operation of various switches 

CO2 Analyse the operation of AC-DC and DC-DC converters  

CO3 Analyse the operation of Inverters and AC voltage regulators 

CO4 Study about the analysis of various control circuits 

UNIT I                          [12 Hrs.]  
POWER ELECTRONIC DEVICES Construction, Principle of operation - Static and dynamic 
characteristics of Power diodes, SCR, TRIAC, GTO, power BJT, power MOSFET and IGBT 
ï Safe operating Area ï protection circuits ï series and parallel connections. 

UNIT II              [15 Hrs.] 
AC TO DC CONVERTERS  Single phase and three phase controlled rectifiers(half and full 
converters) with R, RL and RLE load ïEstimation of RMS load voltage, RMS load current 
and input power factor - effect of source inductance and firing circuits ï Single phase and 
three phase dual converters.  
DC TO DC CONVERTERS Principle of step up and step down operation ï single quadrant 
DC chopper with R, RL and RLE load ïTime ratio control ï Estimation of average load 
voltage and load current for continuous current operation ï two quadrant and four quadrant 
DC choppers. Voltage, current and load-commutated choppers. 

UNIT-III                                                                                                                       [12 Hrs.] 
DC TO AC CONVERTERS Invertersï Types ï voltage source and current source inverters ï 
single phase bridge inverters ï three phase bridge inverters ï PWM inverters - Series 
inverter control of AC output voltage ï Harmonic reduction- 
AC TO AC CONVERTERS: AC Voltage regulator- Step up and step down cycloconverter -

three phase to single phase and three phase to three phase cycloconverter 

UNIT IV               [6 Hrs.] 
CONTROL CIRCUITS: Functional requirements of the switching control circuits ï generation 

of control signals for single phase AC to DC converters ï Cosine wave crossing control, 

ramp comparator approach, Generation of timing pulses for DC choppers 

TEXT BOOKS  
1. Rashid, M.H., ñPower Electronics - Circuits Devices and Applicationsò, Prentice Hall of    
     India, 1995. 
2. Sen .P C, ñPower Electronicsò, Tata McGraw Hill Education, Twelfth Edition 

REFERENCES 
1. Bhimbra.P. S. Power Electronicsò, Khanna publishers, Fifth edition.  
2. Singh.M.D and Kanchandani-ñPower Electronicsò-Tata McGraw-Hill & Hill Publication 
Company  
     Ltd New Delhi-2002.  
3. Joseph Vithayathil, ñPower Electronicsò, McGraw Hill series in Electrical and Computer  

      Engineering , USA., 1995. 



Subject Code Course Title L T P C QP 

B**OE5053 
ENERGY CONVERSION 

TECHNIQUES 
3 0 0 3  

Pre -Requisite: 

Course objective 

CEO1: Know about construction and characteristics of various electrical machines  

CEO2: Learn about operation of AC and DC machines  

CEO3: Practical applications of Electrical machines  

Course outcomes 

CO1: Able to understand constructional details, principle of operation of DC Machines. 

CO2: Able to understand Performance, starters and speed control of DC Machines. 

CO3: Acquired knowledge about constructional details, principle and operation of a 
three phase Transformers. 

CO4: Practical implementation of 3-Ø Induction motor and 1-Ø induction motors. 

CO5: Realize on principle of operation, construction, types, uses and voltage 
regulation of synchronous generator. 

CO6: Analyze the principle of operation, construction, application and starting of 
synchronous motor 

   UNIT:1                                                                                                                       (10 Hrs) 
1. DC GENERATORS: Constructional features and operating principles, EMF equation, No 

Load Characteristics for Separately Excited DC Generator and DC Shunt Generator, 
Conditions for Self Excitation, Critical Resistance and Critical Speed, Losses and Efficiency. 
2. DC MOTORS: Speed~Armature Current, Torque~Armature Current and 

Speed~TorqueCharacteristic for (i) Separately Excited DC Motor, (ii) DC Shunt Motor, (iii) 
DC Series Motor,Starting, Speed control and application of DC motor. 

Unit  II                                                           (12Hrs) 
3. SINGLE PHASE TRANSFORMERS: Constructional Features, EMF Equation, 

TurnsRatio, Open Circuit Test and Short Circuit Test, Losses and Efficiency, Introduction to 
ThreePhase Transformers: Three Single Phase Transformers Connected as a Bank of 
Three PhaseTransformer. 
INDUCTION MOTORS: (a) Three Phase Induction Motors: Constructional Features 
ofSquirrel Cage Rotor type and Slip Ring/Wound Rotor type of Induction Motors, Principle 
ofOperation, Concept of Slip, Slip~Torque Characteristics, Starting of Squirrel Cage Rotor 
type 
and Slip Ring/Wound Rotor type of Induction Motors, Speed Control of Induction Motors. (b) 
Introduction to Single Phase Induction Motors: Construction, Principle of Operation and 
Application. 

UNIT:3                                                                                                                         (12 Hrs) 
5. THREE PHASE SYNCHRONOUS GENERATORS: Constructional Features, Principle of 

operation as Alternator, Synchronous reactance, Equivalent circuit of alternator, Power-
Angle curve, Synchronization of alternators. 

UNIT:4                                                                                                                          (6 Hrs.)  
6. THREE PHASE SYNCHRONOUS MOTORS: Constructional Features, Principle of 

Operation, Torque Expression and Phasor Diagram for Synchronous Motor, Electrical Power 
and Mechanical Power, Starting and application of Synchronous Motor. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books  



1.  Electric Machines ï D P Kothari & I J Nagrath ï Tata McGraw Hill  

Ref. Books  
2. The Performance and Design of DC Machines ï A E Clayton. 
3. Theory and Performance of AC Machines ï M G Say 
4. Electrical Machinery ï P S Bimbhra ï Khanna Publishers. 




