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With effect from the academic year 2015-2016 

 

Chaitanya Bharathi Institute of Technology (Autonomous) 
Department of Mechanical Engineering 

 
SCHEME OF INSTRUCTION & EXAMINATION 

 

B.E. III-Year (Production Engineering) 

I-Semester 

 

THEORY 

S. 
No 

Syllabus 
Ref.No 

 SUBJECT 

Scheme of 
Instruction Per 

week 
Scheme of Examination 

Credits  

L T D Lab 
Durati
on in 
Hrs 

 Maximum Marks  

Universi
ty exam 

Session
al 

1 ME 311 
Dynamics of 
Machines 

4 1 - - 3  75  25  
3 

2 PE 311 Machine Tool Engg. 4 - - - 3 75 25 
3 

3 PE 312 
Computer Aided 
Manufacturing  

4 - - - 3 75  25  

3 

4 PE 313 
Applied 
Thermodynamics 
&Heat Transfer 
 

4 - - - 3 75 25 3 

5 ME 315 
Design of Machine 
Elements 

4 1 -  3 75  25  
3 

6 CE 444 
Human Values and 
Professional Ethics 

3 - - - 3 50 - - 

 PRACTICALS 

1 ME 316 
Dynamics & 
Vibrations Lab 

- - - 3 3 50 25 
2 

2 PE 314 

Machine Tool 

Engineering & CAM 
Lab 

- - - 3 3 50 25 

2 

3 PE 315 
Applied 
Thermodynamics & 
Heat Transfer Lab 

- - - 3  3 50  25 

2 

     TOTAL 23 2 - 9 - - - 21 
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      With Effect from the Academic Year 2015-2016 
ME 311     DYNAMICS OF MACHINES 

Instruction    4 Periods + 1 Tutorial per week 
Duration of End Examination  3 Hours 

  End Examination   75 Marks 
Sessionals    25 Marks 
Credits     3 

Objectives: 
1. To find static and dynamic forces on planar mechanisms.  
2. To know the causes and effects of unbalanced forces in machine members.   
3. To determine natural frequencies of undamped, damped and forced vibrating systems of 

one, two and multi degree freedom systems. 
Outcomes: 

1. Graduates are expected to demonstrate the ability of the analysis of foces in mechanism 
which provide them the required inputs to design the systems which withstand operating 
conditions 

2. Graduates will have the ability to identify the unbalance in rotors and engines and will get 
the knowledge of balancing. 

3. Graduates are expected to understand the turning moment diagram, cyclic fluctuation in 
speed, fluctuation in energy and get the ability of designing flywheel. 

4. Graduates will understand concepts of vibration thereby they are able to design the systems 
free from ill effects of vibration. 

Unit-I  
Static and Dynamic Force analysis: Force analysis of Four bar and slider crank mechanisms: Study of 
dynamically equivalent system, Inertia forces on connecting rod. 
Gyroscope: Gyroscopic couple, gyroscopic effects in vehicles. 
UNIT-II  
Governors: Classification of governors, Watt, Porter, Hartnell and Hartung governors, Controlling 
Force, Stability, Isochronism, Sensitivity, Power and Effort of governors. 
Flywheels: Functions, Differences between flywheel and governor. Turning moment diagrams, 
flywheels analysis for I.C. Engines and Presses. 
UNIT-III  
Balancing: Forces on bearings due to rotating shaft carrying several masses in several planes. 
Determination of balance masses from the forces on the bearings, Shaking forces in single cylinder 
engine, Partial balancing of reciprocating engine. Balancing of two cylinder locomotive engine. 
Balancing of multi cylinder in-line engines. Balancing of radial engines by direct and reverse cranks 
method. 
UNIT-IV  
Vibrations: Vibrations of Single degree freedom system, (axial, transverse and torsional). Equivalent 
system of combination of springs, stepped shaft, whirling speed of shafts. 
Damped vibrations: Types of damping, Vibrations with viscous damping.  
Forced vibrations: Vibrations with harmonically applied force with viscous damping. Dynamic 
magnifier, Resonance, Vibration is isolation and Transmissibility. 
UNIT-V  
Torsional Vibrations: Torsional Vibrations of Two rotor, Three rotor and Geared systems.  
Natural frequencies of two degree freedom systems. Modes of vibration.  
Approximate methods: Dunkerley’s method and Rayleigh’s method.  
Holzer’s method: for multi rotor system. 

Text Books: 
1. S.S. Rathan, Theory of Machines, Tata-Mc Graw Hill, 1995. 

2. John.J.Vicker, Gordon R. Pennock, Joseph E. Shigley, Theory of Machines & Mechanisms, Oxford University 

Press, 2003. 
Suggested Reading 
3. A. Ghosh and Mallick, Theory of mechanisms and machines, Affiliated to E-W Press, 1988.  

4. Ashok G Ambedkar, Mechanism and Machine Theory, PHI, 2013. 
5. Benson H. Tangue, Principles of Vibration, 2

nd
 Edn., Oxford University Press, 2007 

6. Robert L. Norton, Design of Machinery, Tata Mc Graw Hill, 2005.  
7. Charles E Wilson, J. Peter Sadler Kinematics and Dynamics of Machinery Pearson Education, 2008. 

8. Banal, R.K. Brar, J.S, ‘Theory of Machines’, Laxmi Publications, 3
rd

 Edition., 2004. 
9. J.S. Rao and Gupta, ‘Theory and Practice of Mechanical Vibrations, PHI, 1984 
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With effect from the academic year 2015-16 
  
PE 311      MACHINE TOOL ENGINEERING 
   

Instruction                                               4   Periods per week 
Duration of End  Examination        3   Hours 
End Examination                            75  
Sessionals                                                 25  
Credits      3 

  
Objectives: 
 

1. To provide the basic understanding of cutting tools, geometry in machining process 
2. To make students familiar with cutting forces in turning drilling, milling operations. 
3. To make the students to understand various machine tools, like lathe, drilling, milling 

shaper, planner, 
4. To make a knowledge of Thread manufacturing and gear manufacturing 

 
Outcomes: 
 

1. Students are able to select tool geometry for various materials 
2. Students are able to calculate forces in turning, drilling and milling processes 
3. Students capable of identifying the machine tools for manufacturing various components. 
4. Students are able to understand thread cutting and fear cutting operations 

 
UNIT-I 
Orthogonal and oblique cutting: Cutting forces in turning, drilling milling and grinding, Merchant’s 
analysis, Shear angle, friction angles. Experimental methods for estimation of shear angle, cutting 
forces and power, types of   chips. Built up edge phenomena and its effects. Chip breakers. Sources 
of heat, its distribution and measurement. Different types of cutting fluids. 
  
UNIT-II 
Tool wear and tool life: Criteria for tool wear, flank and crater wear theories, criteria for tool life in 
roughing and finishing, Measurement of tool wear, Taylor’s tool life equation, factors effecting tool 
life, Machiniability. Single point cutting tool design; Geometry, tool nomenclature, American, DIN, 
max. rake system. Interrelation between normal rake and orthogonal rake, tool signature, effect of 
basic tool angles on its performance. Selection of size and angles of S.I. Tools, from tools. Design 
feature of multipoint cutting tools. 
 
UNIT-III  
Lathes: Types constructional features, size of lathe, various operations that can be performed on 
lathes types of lathes, capstan and turret lathes, bar work and chuck work and tool holding devices. 
Taper turning methods. Thread cutting and accessories of lathe 
Automats – single spindle and multiple spindle automats, Swiss type of automats, constructions and 
features of these machines. 
 
UNIT-IV 
Drilling Machines: Types and constructional features and applications, Radial drilling machine, 
drilling operations 
Milling Machines: Classifications and types various operations on milling machines, Up and down 
milling, Types of milling cutters and bars. Dividing head, plain, compound and differential indexing. 
Boring machines:  Horizontal, Vertical and Jig boring machines and constructional features. 
Thread production:   Thread rolling, thread chasing , thread milling and thread grinding 
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UNIT-V 
Shaping, Planning & Slotting Machines: Types, Constructional features, Types of work done on it. 
Quick return motion, manipulation of cutting speeds and feeds, work and tool holding devices, 
comparison of these machines. 
Gear Cutting Machines: Methods of gear cutting, types and classification of gear hobbing, gear 
shaping machines Bevel gear cutting  
Grinding Machines: Types, Classification Abrasives and bonds used for grinding wheel, Selection of 
grinding wheel, cylindrical grinding and center less grinding 
 
Text Books: 
 

1. B.L. JuneJa and Shekon, "Fundamentals of Metal Cutting & Machines Tools", Wiley Eastern 
Ltd. 1987. 

2. P.N. Rao, "Manufacturing Technology – Metal Culling & Machine Tools", Vol. 2, Tata McGraw 
Hill Education Pvt. Ltd, 2010. 

 
Suggested Reading: 
  

3. M.C. Shaw, “Metal Cutting Principles”, Clarendon Press, Oxford 1984 
4. Hazara Choudary,  “Workshop Technology”, Vol. II, Media Pub., New Delhi. 
5. Kibbe Richand R, Meyer, R.D, Neely etal, ‘Machine Tool Practices, 9th Edition, PHI, 2014. 
6. Jain & Chitale, Text Book of Production Engineering, 2nd Edition, PHI, 2014. 
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With Effect from the Academic Year 2015-2016 
 
PE 312     COMPUTER AIDED MANUFACTURING  

 
Instruction 4 Periods per week 

Duration of End Examination 3 Hours 

End Examination 75 Marks 

Sessionals 25 Marks 

Credits 3 
 
 
Objectives: 
 

1. To provide the basic understanding of computer aided manufacturing 
2. To make students familiar with CNC,DNC, Part Programming 
3. To make the students to understand APT language 
4. To impart knowledge of Group technology, Computer aided process Planning 
 

Outcomes: 
 

1. Students are able to understand NC machines used in computer aided manufacturing 
2. Students are able to write part programmes with G codes and M codes for typical 

components 
3. Students are capable of write part programmes with APT language 

4. Students are able to understand Group technology and CAPP 
 
UNIT-I  
Numerical Control Machine Tools: Features and elements of NC, Positional, paraxial and contouring 
type.  Numerical control modes, Machine control unit, Part Program, NC tooling, NC Machine tool 
applications, Advantages of NC, Practical NC machines 
Computer Numerical Control: Structure of CNC machine tools, Spindle design, Spindle drives, Feed 
Drives, Feedback devices, Open Loop and Closed Loop Control in CNC machine tools, Axes-Standards 
  
UNIT-II  
CNC Control Systems: CNC Machining Centers, Vertical Axis Machining Centers 
Horizontal axis machining centers, CNC turn centers, CNC turn mill centers, multiple spindle Turning 
Centers, Multiple axis turning centers 
  Adaptive Control, Adaptive control Optimization. Introduction to FANUC, SINUMERIC 
controllers.DNC and typical configurations 
 
UNIT-III  
CNC Programming: Part programming fundamentals; Process planning, Axes selection, Tool 
selection, Steps involved in Development of Part Program, Job and Tool Set up Planning. 
Machining path planning 
Manual Part- Programming: Manual part programming Methods, Preparatory functions,       G- 
Codes, Miscellaneous Functions M Codes, Writing Part programmes for typical  components, Tool 
length compensation, Canned cycles, Cutter radius compensation, 
  
UNIT-IV 
 Computer Aided Part Programming:  Concept of CAP, APT Language, Geometry Commands, Motion 
Commands like point to point Continuous path commands, Post processor commands, Compilation 
of control commands, Writing  complete Part Programme for typical components with APT. 
 
Group Technology: Part families, Layout, Part classification and coding system. Opitz, MICLASS 
Coding system, Production flow analysis 
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UNIT-V  
Computer Aided Process planning: Approaches to CAPP, Variant and generative process planning. 
Flexible manufacturing system and their control, Elements of Computer Integrated Manufacturing 
system (CIM) 
Computer aided Inspection and Quality Control: Inspection and testing Coordinate Measuring 
Machine, Non Contact Inspection, and Machine Vision 
CAD/CAM Integration: Turnkey CAD/CAM Systems, Introduction to Rapid Prototyping Technique, 
Reverse Engineering 
 
Text Books; 

1. Grover, MP and Zimmers E.W. “CAD/CAM” Printice Hall of India, 1989. 
2. P.N. Rao, " CAD/CAM Principles and Applications” 3 rd Edition Tata McGraw Hill, New delhi, 

2010. 
 
Suggested Reading: 
  

3. Yoram Koren,  “Computer Control of Manufacturing Systems” McGraw Hill Int, Newyork1994 

4. Elanchezhian. C.Sunder Selwyn. T.Shanmuga Sunder, G. “Computer Aided Manufacturing”, 
Laxmi Publications(p) Ltd. 2nd Edition, New Delhi,2007 

5. Stenreson & Curran, ‘Computer Numerical Control: Operation and Programming’, 3rd Edition, 
2009,  

6. Chang, ‘Computer Aided Manufacturing, 3rd Edition, Pearson  



 

7 

 
With Effect from the Academic Year 2015-2016 

PE 313 
 

APPLIED THERMODYNAMICS & HEAT TRANSFER 
 

Instruction     4  Periods per week 
Duration of End Examination  3  Hours 
End Examination   75 Marks 
Sessionals    25 Marks 
Credits     3  

 
Objectives: 

1. To demonstrate basic knowledge by understanding the basic working principles of reciprocating 
air compressor and its applications in engineering. 

2. Students will come to know the working principle of diesel and petrol engines and their 
combustion phenomena and problems pertaining to abnormal combustion  

3. To demonstrate  basic knowledge by understanding different modes of heat transfer 
4. Students will acquire the basic knowledge in understanding the principles of radiation and also 

the application of heat exchangers  
Outcomes:  

1. Students will be able to estimate power required for reciprocating air compressor, used for 
many engineering applications. 

2. Students will be able to evaluate the performance of diesel and petrol engines and suggest 
some suitable methods for remedy of abnormal combustion 

3. Students will acquire knowledge in estimating the relationship between various dimensionless 
numbers for free convection and forced convection 

4. Students will acquire the basic knowledge in understanding the principles of radiation and also 
the application of heat exchangers  

UNIT-I 
Reciprocating Air Compressors: Single stage and multi stage compressors, work done, Efficiency of 
multi stage compression. Effect of clearance volume on work done and efficiency. After cooling and 
inter cooling. Uses of compressed air. 

UNIT-II 
Internal Combustion Engines: Classification, Working principles of. Deviation of actual cycles from 
air standard cycles, Index of compression and expansion for variable specific heats, Performance of 
I.C. engines- Determination of Indicated power, brake power, frictional power, brake thermal 
efficiency, mechanical efficiency, indicated thermal efficiency, relative efficiency, volumetric 
efficiency, specific fuel consumption based on brake power and indicated power, air intake- Heat 
balance sheet . 

UNIT-III 
Combustion Phenomena: Fuel systems in IC engines, Combustion Phenomena in Spark ignition and 
compression ignition engines, Types of carburetors, Injection pumps and injectors, Cooling and 
Lubrication of Internal Combustion Engines, Detonation, Knocking, Types of combustion chambers.  

UNIT-IV   

Modes of heat transfer:  Laws of heat transfer - Fourier, Newton, Stefan-Boltzmann General 
conduction equation in cartesian, cylindrical coordinates, One dimensional steady state conduction 
through slabs, hollow cylinders and spheres with and without heat generation, Effects of variable 
thermal conductivity in heat transfer of one dimensional steady state conduction of plates, cylinders 
Steady state heat transfer through  composite slabs and cylinders, Critical radius of insulation. 
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UNIT-V 
Convection: Dimensional analysis and its use in free and forced convection, Buckingham theorem, 
Physical significance of different dimensionless numbers.  

Radiation: Definition of absorptivity, reflectivity and transmissivity, Concept of black-body and 
emissivity. Kirchoff’s law, Planck’s black body spectral distribution, Wien’s and Steffan Boltzmann 
law. 

Heat Exchangers: Classification, Simple problems on parallel flow and Counter -flow 
heat exchangers.  

 

Text Books 
1. Rajput, R. K.,“Thermal Engineering”, Laxmi Publishers, New Delhi, 2004   
2. Sachdeva,R.C., “Fundamentals of Engineering Heat and Mass Transfer”, New 

Age International (P) Ltd Publishers, New Delhi, 2004  

Suggested Reading 
 

3. Ganeshan, V., “ Internal Combustion Engines”, Tata Mcgraw Hill Publishing, New Delhi, 2004   
4. Mahesh M. Rathore, “Thermal Engineering,” TMH, New Delhi, 2010   
5. Holman, J.P., “Heat Transfer”, McGraw Hill Publication, New Delhi, 2004  
6. Som S.K, Introduction to Heat Transfer,PHI 2013 
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ME 315      With Effect from the Academic Year 2015-2016 
DESIGN OF MACHINE ELEMENTS 

(USAGE OF DATA BOOK IS COMPULSORY) 
Instruction     4 Periods + 1 Tutorial per week 

 Duration of End Examination  3 Hours 
End Examination   75 Marks 
Sessional    25 Marks 
Credits     3 

Objectives:  
1. To understand the basics of mechanics of materials and design of a machine for static and 

fatigue strength, rigidity and wear criterions, use of codes and standards.   
2. To know the principles of ergonomic design.  
3. To learn the principles to design shafts, keys, belt drives, joints and couplings.  
4. To Develop, set-up, and solve mechanical component design problems based upon given 

data and requirements 
Outcomes: 

1. Students will be able to design machine elements and systems of machine elements to 
Successfully satisfy the function of the machine. 

2. Student will develop corrective action (define the cause for a problem and the design fixes) for   
    field problems. 

 

Unit-I 
 
Introduction, Materials used in machine design and their specifications to Indian standards. 
Important mechanical properties of materials used in design. Codes and standards used in design. 
Reliability, Principles of good Ergonomic Design, Manufacturing considerations. Preferred numbers. 
Value analysis. Analysis of Stress and Strain : Definition of stress and strain, Types of loading, Direct 
normal stress, bending stress, Torisonal stress, crushing and bearing stresses, Biaxial stress and 
Triaxial stress. Theories of elastic failure, Stress concentration factor, factor of safety, Design of 
components for static loads. 
 
Unit-II 
 
Design for Fatigue and Impact loads; Importance of fatigue in design, Fluctuating stresses, fatigue 
strength and endurance limit. Factors affecting fatigue strength. S-N Diagram, Soderberg and 
Modified Goodman’s diagrams for fatigue design. Cumulative fatigue, Miner’s rule, Design of 
components for fatigue. Design of components for impact loading. 
 
Unit-III 
 
Design of keys, shafts – solid hollow stepped shafts and splined shafts under torsion and bending 
loads. Design of belt drive systems, selection of belts and design of pulleys. 
 
Unit-IV 
Design of cotter and knuckle joints, riveted and welded joints under direct and eccentric loading. 
Design of couplings – Muff and Split Couplings, Flange, Flexible and Marine type of couplings. 
 
Unit-V 
 
Design of bolts and nuts, locking devices, bolt of uniform strength, design of gasket joints, design of 
power screws and screw jack. 
 
Text Books: 
1. V.B. Bhandari, Machine Design, Tata Mc Graw Hill Publication, 2010. 
2. J.E. Shigley, C.R. Mischne, Mechanical Engineering Design, Tata Mc Graw Hill Publications, 2011. 
3. Siraj Ahmed, ‘Mechanical Engineering Design, PHI, 2014.  
Suggested Reading  
4. Robert L. Norton, Machine Design: An Integrated Approach,2/e Pearson Education, 2013  
5. P. Kannaiah, Machine Design, Science-Tech Publications, 2010 
6. M.F. Spotts,  Design of Machine Elements, Prentice Hall of India, 2013.  
Machine Design Data Books: 
1. Design Data Hand book for Mechanical Engineers, K. Mahadevan, K. Balaveera Reddy, CBS 

Publisher  3rd Edition. 
2. Design Data bok by PSG College – 2012 
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With Effect from the Academic Year 2015-2016 

CE 444                         HUMAN VALUES AND PROFESSIONAL ETHICS 

Instructions     : 21 Periods (7*3) 
Duration of End Examination  : 3 Hours 
End Examination    : 50 Marks 
Credits     : Nil 
 

Objectives: 
  

1. To develop the critical ability among students to distinguish between what is of value and 
what is superficial in life 

2. To enable the students understand the values, the need for value adoption and prepare 
them meet the challenges 

3. To enable the students develop the potential to adopt values, develop a good character and 
personality and lead a happy life 

4. To motivate the students practice the values in life and contribute for the society around 
them and for the development of the institutions /organisation around they are in. 

5. To make the students understand the professional ethics and their applications to 
engineering profession 

Outcomes: 
 

1. Students develop the capability of shaping themselves into outstanding personalities, 
through a value based life. 

2. Students turn themselves into champions of their lives. 
3. Students take things positively, convert everything into happiness and contribute for the 

happiness of others. 
4. Students become potential sources for contributing to the development of the society 

around them and institutions / organisations they work in. 
5. Students shape themselves into valuable professionals, follow professional ethics and are 

able to solve their ethical dilemmas. 
 

UNIT-1 Concepts and Classification of Values –Need and challenges for value Adoption 
 Definition of Values – Concept of Values – Classification of Values – Hierarchy of Values – 
Types of Values –Espoused and Applied Values – Value judgment based on Culture – Value 
judgement based on Tradition – Interdependence of Values -  Need for value education – Findings 
of Commissions and Committees-  Corruption and illegal practices – Science and Technology without 
values- Exploitation of nature – Increasing use of violence  and intoxicants – Lack of education in 
values – Implications of education in values – Vision for a better India - Challenges for Value 
adoption – Cultural, Social, Religious, Intellectual and Personal challenges.  
 
UNIT – 2: Personal Development and Values in Life  
 Personal Development:  Enlightened self-interest – Accountability and responsibility – 
Desires and weaknesses – Character development – Good relationships, self-restraint, Spirituality 
and Purity – The quest for Character – Tests of Character – The key to good character  
 Values in Life: Building an ethical policy – Integrating values in everyday life – Archaic Social 
Values – Parenting practices – Critical Thinking - Analyzing and Prioritizing values – Practicing Yoga 
and Meditation. 
 
UNIT – 3: Practicing Values for the development of Society 
Resentment Management and Self-analysis – Positive Thinking and Emotional Maturity – The 
importance of Women , Children and Taking care of them – Helping the poor and needy – Fighting 
against addictions and atrocities – Environmental awareness – Working for the Sustainable 
development of the society - Values in Education system: Present Scenario- Engineering education –
Current trends- Need for quality improvement- Adoption of value education – Principles of Integrity-
Institutional Development. 
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UNIT – 4:Basic Concepts of Professional Ethics  
 
 Ethics, Morals and Human life , Types of Ethics, Personal Ethics, Professional ethics, Ethical 
dilemmas, Indian and Global thoughts on ethics, Profession, Professional and Professionalism, 
Ethical role of a professional Basic ethical principles, Some basic ethical theories, use of ethical 
theories - Science, Religion Ethics, Genders and ethics, Media and ethics, Computer Ethics, Case 
Studies on Professional Ethics, Exemplary life sketches of prominent Indian personalities. 
 
UNIT-5: Ethics in Engineering Profession 
 
 Engineering profession-Technology and Society-Engineering as Social Experimentation-
Engineering ethics-Ethical obligations of Engineering Professionals-Role of Engineers-Engineers as 
Managers-Professional responsibilities of Engineers- Engineers Responsibility for Safety- A few Case 
Studies on Risk management - Conflicts of Interest- Occupational Crimes- Plagiarism-Self plagiarism-
Ethics Audit-Consideration for ethics audit-Ethics Standards and Bench Marking 
 
Text Books: 
 

1. Subramanian R., “ Professional Ethics “ , Oxford University Press , 2013  
2. Nagarajan R.S., “ A Text Book on Human Values and Professional Ethics “ New Age 

Publications , 2007 
3. Dinesh Babu  S., “ Professional Ethics and Human Values “ , Laxmi Publications , 2007 

 
Reference Books: 
 

4. SantoshAjmera and Nanda Kishore Reddy “ Ethics , Integrity and Aptitude “ ,McGrawhill 
Education Private Limited , 2014  

5. GovindaRajan M., Natarajan S., Senthil Kumar V.S.” Professional Ethics and Human Values “ 
Prentice Hall India Private Limited ,2012 

6. Course Material for Post Graduate Diploma In “Value Education & Spirituality “ Prepared by 
Annamalai University in Collaboration with Brahma Kumaris , 2010 
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With Effect from the Academic Year 2015-2016 
ME 316 

DYNAMICS AND VIBRATIONS LAB 
Instruction   3 Periods per week 

Duration of End Examination   3 Hours 

End Examination   50 Marks 

Sessionals   25 Marks 

Credits      2 

Objectives: 
1. To demonstrate basic principle and exposure to evaluate CAM Follower Motion and 

Gyroscopic. 
2. Students will understand the importance of static and dynamic balancing 
3. Students will acquire the knowledge in evaluating the stability of dynamic systems. 

Outcomes: 
1. Students will be able to evaluate the effect of gyroscopic couple and CAM Follower Motions 

in machines. 
2. Students will be able to estimate the performance of governers 
3. Students will be able to evaluate the static and dynamic balancing of rotating and 

reciprocating machines. 
4. Students will be able to evaluate the stability of systems under dynamic loading. 

 
List of experiments:  

(1) To study the motion of follower with the given profile of the cam. (To plot the n-q (Follower 

displacement Vs Angle of rotation) curves for different cam follower pairs. 

(2)  To study the gyroscopic effect on a rotating disc. 

(3)  Determination of the frequency of torsional vibration. 

(4)  Static and Dynamic balancing in a Rotating mass system. 

(5)  Study the effect of varying mass on the centre of sleeve in porter governor. 

(6)  Study the effect of varying the initial spring compression in Hartnell governor. 

(7)  Undamped torsional vibrations of single rotor system. 

(8)  Undamped torsional vibrations of double rotor system. 

(9)  To study the longitudinal vibrations of helical coiled spring. 

(10) To study the undamped forced vibration of spring mass system. 

(11)   To study the force damped vibration of spring mass system. 

(12)    Determination of critical speed of the given shaft with the given end  conditions.            
   (Whirling      of Shafts) 

(13)    Frequency response of spring mass system with and without damping. 
(14)    Frequency response with random excitations (Seismic response). 

 
Note: Any 12 experiments need to be conducted 
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With Effect from the Academic Year 2015-2016 
PE 314   

MACHINE TOOL ENGINEERING & CAM LAB 
 

Instruction 3 Periods per week 

Duration of End Examination 3 Hours 

End Examination 50 Marks 

Sessionals 25 Marks 

Credits 2 
 
Objectives 
 

1. To grind single point cutting tool using HSS as cutting tool 
2. To have work shop practice on lathe drilling and milling machines 
3. To understand gear cutting and to cut gear on milling machine 
4. To have an hand experience on ‘CNC’ lathe and milling machine 

 
Out comes: 
 

1. Student is able to grind single point cutting tool with various angles 
2. Student is able to produce various components on lathe, milling machines 
3. Student is able to manufacture a gear using milling machine 
4. Student is able to write part programme and manufacture some components on CNC lathe, 

milling 
 

Experiments:  
1. Introduction to Machine Tools, like Lathe, Drilling, Milling and Shaper. 

2. Plain and step turning operations on Lathe 

3. Step turning and Knurling on Lathe machine 

4. Taper turning on Lathe 

5. Drilling and Boring on Lathe 

6. Thread Cutting on Lathe 

7. Grinding of Single Point Cutting Tool 

8. Gear Cutting using (a) Plain Indexing (b) Compound Indexing 

9. Measurement of Cutting forces during machining on Lathe machine and Milling machine 

10. Finding Shear angle experimentally in turning operation 

11. Step turning and facing on CNC Lathe 

12. Taper turning on CNC Lathe 

13. Multiple turning in ball shape on CNC Lathe 

14. Contouring on CNC milling machine 

15. Pocketing (rectangular and circular) 

16. Drilling Cycles on Milling machine 

 
Note:  Any Twelve Experiments need to be conducted 
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With Effect from the Academic Year 2015-2016 

PE 315 

APPLIED THERMODYNAMICS & HEAT TRANSFER LAB  

Instruction  3  Periods per week 

Duration of End Examination  3  Hours 

End Examination 50 Marks 

Sessional 25 Marks 

Credits  2  

 

Course Objectives 

1. To demonstrate basic knowledge and exposure to evaluate the performance of the internal 
combustion engines of petrol engine and diesel engine along with heat distribution  

2. Students will acquire knowledge in evaluating the performance of multi-stage reciprocating 
compressor 

3. To demonstrate knowledge in evaluating thermal conductivity and heat transfer coefficient 
under natural convection phenomena and forced convection phenomena 

4. Students will acquire knowledge in evaluating characteristics of radiation and also heat 
exchangers   

Course Outcomes:  

1. Students will be able to evaluate the performance of petrol and diesel engine  
2. Students will be able to evaluate the performance of multi stage reciprocating air 

compressor and its importance over single stage air compressor 
3. Students will able to estimate the effect of insulation on conduction heat transfer and also 

estimate the value of convection heat transfer coefficients under different scenario  
4. Students will be able to estimate the properties of radiating body and effectivenss of heat 

exchangers .   
 
Applied Thermodynamics 

1. Determination of Valve diagram of four stroke diesel engine   
2. Determination of Performance characteristics o f a multi-cylinder petrol engine  
3. To conduct Morse test on multi cylinder petrol engine  
4. Determination of Performance characteristics of two -stroke petrol engine  
5. To conduct performance test on a variable compression ratio petrol engine  
6. To conduct performance test on diesel engine  
7. To determine volumetric efficiency, isothermal efficiency of multi -stage 

reciprocating air compressor  

Heat Transfer 

8. Determination of Thermal conductivity of insulating powder  
9. Determination of thermal conductivity of composite wa ll  
10. Determination of Thermal conductivity of lagged pipe  
11. Determination of convective heat transfer coefficient under Natural/Forced 

convection phenomena 
12. Determination of Heat transfer coefficient in parallel and counter flow   heat 

exchanger. 
13. Determination of Emissivity of a given plate.  
14. Determination of the value of Stefan-Boltzman constant.  

 
Note: Minimum 12 Experiments taking 6 from each section  
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With effect from the academic year 2015-2016 
 

Chaitanya Bharathi Institute of Technology (Autonomous) 

Department of Mechanical Engineering 

SCHEME OF INSTRUCTION & EXAMINATION  

B.E. III Year (Production Engineering) 

II - Semester 

THEORY 

S. 
No 

Syllabus 
Ref.No 

 Subject 

 
Scheme of 
Instruction 
Per week 

Scheme of Examination 

Credits 
 

L 

 

T 

 

D 

 
La
b 

Durati
on in 
Hrs 

 Maximum Marks  

Universi
ty exam 

Session
al 

1 PE 321 
Metal Forming 
Technology 

4 - - - 3 75 25 3 

2 PE 322 CAD and FEM 4 - - - 3 75 25 3 

3 PE 323 
Metal Casting & 
Welding 

4 - - - 3 75 25 3 

4 PE 324 
Additive 
Manufacturing 

4 - - - 3 75 25 3 

5 ME 325 Machine Design 4 1 - - 3 75 25 3 

6 
 

ELECTIVE - I 4 - - - 3 75 25 3 

PRACTICALS 

1 PE 325 
Metal Forming 
Technology Lab 

- 
 

- - 3 3 50 25 2 

2 PE 326 CAD and FEM Lab - - - 3 3 50 25 2 

3 PE 327 
Metal Casting & 
welding Lab 

- - - 3 3 50 25 2 

4 PE 328 Industry Visit - - - - - - - - 

  
 

 TOTAL 24 1 - 9 -  
  

24 

ELECTIVE - I 

1 PE 351 Turbo Machinery 4 - - - 3  75  25 3 

2 

ME 555 Human Rights & 

Legislative 
Procedure 

4 - - - 3  75  25 3 

3 PE 353 Value Engineering 4 - - - 3  75  25 3 

4 
ME 353 Mechanical 

Vibrations 
4 - - - 3  75  25 3 

5 
ME 324 Refrigeration & Air 

Conditioning 
4 - - - 3  75  25 3 

6 
ME 351  Control Systems 

Theory 
4 - - - 3  75  25 3 

 
* Grade: Excellent / Good/Satisfactory/Unsatisfactory 
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With Effect from the Academic Year 2015-2016 

PE 321 
METAL FORMING TECHNOLOGY  

 
Instruction   4 Periods per week 
Duration of End Examination   3 Hours 
End Examination  75 Marks 
Sessional  25 Marks 
Credits  3 
 
Objectives: 
 

1. To introduce students to metal forming technology while understanding the fundamentals 
of theory of plastic deformation & stress strain relations. 

2. To demonstrate various operations like sheet metal operations, extrusion, drawing, rolling, 
forging etc with their applications, merits and demerits. 

3. To explain different deformation mechanisms and effect of the process variables on process 

robustness and product quality. 

4. To enable the students to determine loading and energy required for metal forming tools 

and machines. 

5. To enable the students to understand different defects that occur in forming operations with 

remedial measures. 

Outcomes: 

     After learning this course, students will be able to: 

1. Define what is meant by metal forming and its specific advantages over other manufacturing 

processes. 

2. Apply theory of plasticity to analyze metal forming processes 

3. Understand the practical aspects of metal forming operations. 

4. Understand various process parameters that affect product quality under different conditions 

5. Work independently with various presses and dies to produce different components 

6. Determine load, energy and power required for various presses and machines 

7. Propose suitable metal forming processes for making different products 

UNIT-I 
Theory of Plasticity: Plastic deformation, work hardening, plasticity cycle, cold, warm & hot working 
with their advantages & disadvantages, true stress and true strain, flow curve, effect of strain-rate & 
temperature on flow stress. yield criterion: von-Mise’s and Tresca.   

UNIT-II 
Forging: Open and closed die forging, Drop, Press and Machine forging operations, types of 
hammers and presses, their principles of operation and applications, Forging load calculation with 
slab method, forgeability tests, forging defects, Methods of heating and types of furnaces, 
Isothermal forging and Hot Isostatic Pressing. 

UNIT-III 
Extrusion & Drawing: Types of extrusion, Tube extrusion Rod/wire/tube drawing , load calculation of  
for extrusion & drawing using uniform deformation energy method and slab method.  maximum 
reduction in drawing, effect of friction, die angles, deformation speeds on extrusion/drawing forces, 
die materials and lubrication in these operations, extrusion and drawing defects. 

UNIT-IV 
Rolling: Principles of Metal rolling, roll load, torque and mill power for homogenous deformation, 
classification and description of rolling mills, their applications, rolling defects, shape rolling, ring 
rolling thread rolling, roll bending & powder rolling 
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UNIT-V 
Sheet Metal Working: Sheet Metal working operations-shearing, blanking, piercing, bending, 
drawing & squeezing operations, estimation of loads and energy required for these operations, 
Formability, FLD, classification of presses, specifications & their applications, simple, compound, 
progressive and combination dies, Embossing, Stretch forming, Spinning & Flow forming. 

Text Books: 

1. Serope Kalpakjian, “Manufacturing Engineering & Technology”, Addision-Wesley Pub., 

2. George.E. Dieter, “Mechanical Metallurgy”, SI Metric Edition, McGraw -Hill.  

Suggested Readings:  

3. P.N. Rao, “Manufacturing Technology”,TMH, Pub.,  

4. Jani R.K. and Gupta S.C, “Production Technology”, Khanna Publications 

5. Roy A lindberg, “Materials and Process of manufacturing”, PHI. 

6. John Schey “Introduction To Manufacturing Processes” Tata Mcgraw Hill 

 

http://mheducation.co.in/html/9781259027529.html
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With Effect from the Academic Year 2015-16 
PE 322      

CAD and FEM 
Instruction     4 Periods per week 

 Duration of End Examination  3 Hours 
End Examination   75 Marks 
Sessionals    25 Marks 
Credits    3 

 
Objectives: 

1. Acquire fundamental understanding of the principles of CAD, Design Analysis, wire frame, 
surface and solid modeling techniques. 

2. Able to understand the 2D and 3D transformations and their mathematics. 
3. Able to learn use of mass properties and mechanical tolerencing in design 
4. Understand the basic finite element formulation and be able to derive equations in finite 

element Methods for 1D, 2D and 3D problems 
5. Able to formulate and solve basic problems in dynamic analysis 

 
Outcomes: 

1. Demonstrate basic concepts of CAD tools and software 
2. Apply basic concepts of curves, surfaces and solids to design applications 
3. Become familiar with solid modeling concepts and techniques 
4. To demonstrate a basic understanding of the concepts, mathematical formulation and 

numerical implementation underlying the FEM as applied to solid mechanics and dynamic 
analysis 

5. To create his/her own FEM computer programs to solve simple static and dynamic 
problems; 

6. To analyze more complex mechanical problems using commercial FEA software ANSYS. 
 
 
UNIT-I 
 
Design Process: Design criteria, Alternative solutions, Alternative design Computer Aided Design and 
Review, Drafting Techniques-Basic geometric elements and their creation. 
Geometric Modeling: Wire frame entities and their definition, interpolation and approximation 
curves. Concept of parametric and non-parametric representation of a circle and helix curves 
properties of splines 
Synthetic curves: Parametric representation of cubic spline, Bezier and B-spline curves, continuity, 
properties and characteristics. Concept of NURBS. 
 
UNIT-II 
 
Surface Modeling: Analytic surfaces: definitions of planar, surface of revolution, Tabulated cylinder, 
synthetic surfaces: Cubic and Bezier survaces. 
Solid Modeling: C-rep and B-rep approaches, Design Applications: Mass property calculations, 
Mechanical tolerancing, Finite Element Analysis, Design Review. 
2D Transformations and their Mathematics:Translation, Scaling and Rotation about arbitrary points , 
shearing and Reflection, Homogeneous representations, concatenation. 
 
UNIT-III 
 
Introduction to Finite Element Method for solving field problems, stress and equilibrium, Boundary 
condtions, Strain-Displacement, Stress-Strain relations. 
One dimensional problems: Finite element modeling coordinates and shape functions, potential 
energy approach: Assembly of Global stiffness matrix and load vector, Finite element equations, 
Treatment of boundary conditions, Quadratic shape functions, analysis of trusses with 2D of and per 
node. 
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UNIT-IV 
 
Analysis of frames: Analysis of frames with two translations and a rotational degree of freedom at 
each node, analysis of Beams: Element stiffness matrix for two nodes. (Two degrees of freedom per 
node). Finite element modeling og two dimensional stress analysis with constant strain triangle. 
 
UNIT-V 
 
Finite element modeling: Finite element modeling of axi-symmetric solids subjected to axi-
symmetric loading with triangular elements. Two dimensional four nodded iso-parametric elements 
and numerical integration and Gaussian Quadrature. Dynamic Analysis: Formulation of finite 
element model, element matrices, Evaluation of Eigen Values and Eigen vectors for a stepped bar. 
Convergence requirements. Introduction to Finite Element Analysis Software.  
 
Text Books: 
 

1. Ibrahim Zeid, CAD/CAM, “Theory and Practice”, McGraw Hill Inc. Newyork, 1991 
2. Tirupathi R, Chandraputla and Ashok D Belagundu, ‘Introduction to Finite Elemets in 

Engineering”, PHI, 1997. 
 
Suggested Reading 
 

3. Arivid, R.Eide, Toland D. Jenison, Lane H. Mashaw, Larry L.Northup, “Introduction to 
Engineering Design, McGraw Hill, 1998. 

4. G. Ramamurthy, “Applied Finite Element Analysis”, I.K. International Pub., House Pvt. Ltd., 
New Delhi, 2009. 

5. Ramamurthy, V. ‘Finite Element Method in Machine Design’, Revised Edition, Narosa 
Publishing House, 2012. 

6. Daryl L. Logan, ‘A First Course in the Finite Element Method, 3rd Edition, Cengage Learning, 
2012. 
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With Effect from the Academic Year 2015-2016 
 

PE 323     METAL CASTING & WELDING 

 
Instruction 4 Periods per week 

Duration of End Examination 3 Hours 

End Examination 75 Marks 

Sessionals 25 Marks 

Credits 3 
 
 
Objectives: 
 

1. To provide the basic understanding of casting, welding and forming processes along with 
their relative merits, limitations and their applications. 

2. To make the students familiar with design aspects and calculations of pattern, gating system 
and riser. 

3. To make the students to understand  the defects, their causes and remedies in castings and 
weldments  

4. To impart the ability to students to carry out  load calculations for forming of simple shapes. 
 
Outcomes: 
 

1. Students are able to select the suitable manufacturing process for a given component. 
2. Students are able to design pattern, gating system and rises for a simple casting. 
3. Students are capable of indentifying defect and suggest the remedy for the same 
4. Students can suggest  minimum capacity of the machine for a given forming operation 

 
UNIT-I 
  
Casting: Introduction, classification, pattern design: Types of patterns, pattern materials, pattern 
allowances; gating system: purpose, elements, requirements, types of gates, choke, gating ratio, 
types of gating systems, gating system design, risering: purpose, requirements, chvorinov’s rule, 
optimum shape and dimensions of riser, riser design by Caine’s method, Modules method and NRL 
method. 
 
 
UNIT-II 
  
Casting: Moulding sand: ingredients, required properties; melting furnaces:cupola, induction & arc 
furnace; casting defects and remedies, inspection & testing of castings, Special casting processes: die 
casting,  shell moulding, investment casting and CO2 moulding.  
  
UNIT-III 
  
Welding: Introduction, Classification, Arc Welding: Physics of arc, DCSP, DCRP, AC, arc initiation, arc 
stability , parts of arc, arc-length characteristics, static V-I characteristics of  power source arc 
welding processes such as SMAW, SAW, GTAW, GMAW, PAW; Resistance welding: spot, projection, 
seam, butt and percussion welding. 
  
UNIT-IV 
  
Welding: Oxy-acetylene welding, Thermit welding, laser beam welding, Electron beam welding. 
Soldering & brazing, weld defects, solid state welding: forge welding, friction welding, ultrasonic 
welding and explosive welding. Weldability, effect of various parameters on weldability.  
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UNIT-V  
Processing of Plastics glasses ceramics and metal matrix composites :  thermoplastics and thermo 
setting plastics, Extrusion, injection moulding, blow moulding, thermoforming, Compression 
moulding and transfer moulding. Forming and shaping of glass, Design, processing of metal matrix 
and ceramic matrix composites. 
 
Processing of metal powders: preparation of metal powders, compaction, sintering and secondary 
finishing operations. 
 
Fabrication of Microelectronic, Micromechanical, and Microelectromechanical Devices: 
Semiconductors and Silicon, Crystal Growing and Wafer Preparation,  Films and Film Deposition, 
Oxidation, Lithography,  Etching Diffusion and Ion Implantation  
 
 
Text Books: 
 

1. P.N.Rao “Manufacturing Technology”, Vol.1, Tata McGraw Hill Publ., 3rd Edn., 2011. 
2. Amitabh Ghosh & Mallick. “Manufacturing Science”, Assoc. East West Press Pvt. Ltd., 4th 

Edn., 2011 
 
Suggested Reading: 
 

3. Schey, “ Introduction To Manufacturing Processes” 2nd , Ed Mcgraw-hill Education,. 
4. Roy A.Lindberg, “ Materials & Process of Manufacturing”, Prentice Hall of India 5th Edn., 

1992. 
5. Serope Kalpakjian, “Manufacturing Engineering and Technology”, Addision, Wesley 

Publishing Company, 2006. 
6. Mikell P.Grover “Fundamentals of Modern Manufacturing : Materials, Processes And 

Systems” 3rd Edition, Willey Asia. 
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With Effect from the Academic Year 2015-2016 
PE 324         ADDITIVE MANUFACTURING  

 
Instruction 4 Periods per week 

Duration of End Examination 3 Hours 

End Examination 75 Marks 

Sessionals 25 Marks 

Credits 3  
 
 
Objectives: 
1. To make students understand the basic concepts of various rapid prototyping technologies.  
2. To understand and apply criterion for selecting appropriate RPT technique for any given application. 
3. To competently use tools to explore digital manufacturing techniques and CAD modeling software  
 
Outcomes: 

1. Describe various CAD issues for rapid prototyping and related operations for STL model manipulation, 
formulate and solve typical problems on reverse engineering  

2. Explain and summarize the principles and key characteristics of RP technologies and commonly used RP 
systems& typical rapid tooling processes  for quick batch production of plastic and metal parts 

3. The students will be able to critically explore technologies used for rapid prototyping in terms of their 
parameters, application, limitations, cost, materials, equipment, outcomes and implications  

 
UNIT-I  
Introduction to rapid manufacturing, customization and mass customization, classification of rapid 
manufacturing processes (additive,/subtractive/formative), process chain for additive and other 
rapid manufacturing processes. Classification of additive (layered) prototyping/ tooling/ 
manufacturing processes. 
 
UNIT-II  
Extruder deposition system, laminated object manufacturing and laminated tooling systems, shaped 
deposition manufacturing and modular configuration, stereolithography and other liquid based 
systems. Laser sintering based technologies and their related details  
UNIT-III  
Construction and basic AM machines:  construction of CNC machine – axes, linear motion guide 
ways, ball screws, motors, bearings, encoders/glass scales, process chamber, safety interlocks, 
sensors 
 
UNIT-IV  
Pre-processing in AM: Pre-processing of CAD model- STL conversion, STL error diagnostics, support 
generation, transformations, slicing, surface preparation of materials, pre-heating of powders. 
UNIT-V  
Post processing in AM:  Post processing equipment – support material removal, surface texture 
improvement, accuracy improvement, aesthetic improvement, preparation for use as a pattern, 
property enhancements using non – thermal and thermal techniques. 
 

Text Books: 
1. Gibson I, Rosen DW and Stucker B; Additive manufacturing methodologies : Rapid prototyping to 

direct digital manufacturing , Springer , 2010 
2. Venuvinod, PK; Ma, W; Rapid prototyping – Laser based and other technologies, Kluwer ,  2004 
 
Suggested Reading: 
3. Chee Kai Chua, Kah Fai Leong , 3D printing and additive manufacturing : principles and 

application: fourth edition of rapid prototyping 
4. Rapid tooling : Technologies and industrial applications by Jacob, Paul F 
5. Andreas Gebhanrdt, Understanding Additive Manufacturing,Hanses,2012 
6. Alain Brnard, Georges Talliander,Additive Manufacturing,Wiley,2014 
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With Effect from the Academic Year 2015-2016 

ME 325 
MACHINE DESIGN 

(USAGE OF DATA BOOK IS COMPULSORY) 
 

Instruction     4 Periods + 1 Tutorial per week 
 Duration of End Examination  3 Hours 
 End Examination   75 Marks 
 Sessionals    25 Marks 
 Credits     3 
 
Objectives:  

1. To learn design criteria of machine components, selection of materials and manufacturing 
process.   

2. To learn application of principles to design helical coiled and leaf springs, gears, curved 
beams, sliding contact and rolling element bearings and IC engine components.  

3. To provide the design concepts of helical and leaf springs. 
4. To provide the students the knowledge of design of IC engine parts. 

 

Outcomes: 

1.  Graduates will become familiar with the design of springs, gears, bearings, engine parts and  
curved beams. 

2.  Graduates demonstrate the ability of designing helical springs and leaf springs for static and  
fluctuating costs. 

       3.   Graduates are expected to have ability to design gears for power transmission considering   
              beam strength, dynamic factors and wear life. 

4. Graduate demonstrate the ability of designing curved beams likec-clam and crane hooks.  
Unit-I 
 
Mechanical springs: Introduction. Different types of springs. Materials used for springs. 
 
Helical Springs: Whal factor, calculation of stress, Deflection and energy stored in spring. Design for 
static and fluctuating loads. 
 
Leaf Springs: Stress and Deflection. Nipping of Leaf springs. Design for static and fluctuating loads. 
 
Unit-II 
 
Gears: Introduction of gear drives, different types of gears, Materials used for gears. Standards for 
gears and specifications. 
 
Spur Gear Design: Lewis equation, Beam strength of gear tooth and static design. Wear load and 
design for Wear. Dynamic loads on gear tooth. Design of Helical, Bevel and Worm gears, concepts of 
Design for manufacturability. 
 
Unit-III 
 
Bearings: Introduction. Materials used for Bearings. Classification of bearings and mounting of 
bearings. 
 
Design of sliding contact bearings: Properties and types of Lubricants, Design of Hydrostatic and 
Hydrodynamic sliding contact bearings. 
 
Design of Rolling Contact Bearings: Different types of rolling element bearings and their 
constructional details, static load carrying capacity. Dynamic load carrying capacity. Load-life 
relationship, selection of bearing life. Design for cyclic loads and speeds. Design of Ball and Roller 
bearings. 
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Unit-IV 
 
I.C. Engine parts: Introduction. Materials used. Design of piston, connecting rod and crank for I.C. 
Engines. 
 
Unit-V 
 
Design of curved beams: Introduction stresses in curved beams, expression for radius of curvature of 
neutral axis for rectangular, circular, trapezoidal and T-sections. Design of crane Hook, C-clamp. 
 
Design of chain drives: Power rating of roller chains. Strength of roller chains. 
 
Text Books: 
 
1. Bhandari V.B. Machine Design, Tata Mc Graw Hill Publications, 2010.  
2. J.E. Shigley , C.R. Misckhe, Mechanical Engineering Design, Tata Mc Graw Hill Publication, 2010. 
 
Suggested Reading: 
 
3. P. Kannaiah, Machine Design, Science-Tech Publications, 2010.  
4. M.F. Spotts, Design of Machine Elements, Prentice Hall, 2013.  
5. Robert L. Norton, Machine Design: An Integrated Approach,2/e Pearson Education, 2013. 
6. Siraj Ahmed, ‘Mechanical Engineering Design, PHI, 2014. 
 
Machine Design Data Books: 
7. Design Data book by PSG College – 2012 
8. Mahadevn .K, Balaveera Reddy. K, ‘Design Data Hand Book, 4th Edn., CBS Publishers & 

Distributors, 2013. 
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With Effect from the Academic Year 2015-16 
PE 325    METAL FORMING TECHNOLOGY LAB  

Instruction 3 Periods per week 

Duration of End Examination 3 Hours 

End Examination 75 Marks 

Sessionals 25 Marks 

Credits 2 
 
Objectives: 

1. To demonstrate various operations like sheet metal operations-blanking, punching, deep 
drawing, extrusion etc with their applications, merits and demerits. 

2. To explain different deformation mechanisms and effect of the process variables on process 
robustness and product quality. 

3. To enable the students to determine loading and energy required for metal forming tools 
and machines. 

4. To enable the students to understand different defects that occur in forming operations with 
remedial measures. 

 
Outcomes: 

1. After practicing this lab, students will be able to: 
2. Apply theory of plasticity to analyze metal forming processes 

3. Understand the practical aspects of metal forming operations. 

4. Understand various process parameters that affect product quality under different conditions 

5. Work independently with various presses and dies to produce different components 

6. Determine load, energy and power required for various presses and machines 

7. Propose suitable metal forming processes for making different products. 

 

List of Experiments: 

 

1. Evaluation of Formability of a given sheet material using Erichsen cupping test. 

2. Study of Simple Die design for Blanking/Piercing operations in sheet metal forming and 

manufacturing of circular blanks using a mechanical press (capacity 30 Tons) and measurement 

of forces and comparing with theoretical loads. 

3. Study of Progressive die design and manufacturing of washer components using the same on a 

fly press (capacity 6 Tons) and estimation of forces. 

4. Study of Compound die design and manufacturing of washer components using the same on 

double body fly press (capacity 8 Tons) and estimation of forces. 

5. Study of Combination die design and manufacturing of cylindrical cups using the same on a 

Hydraulic power press (capacity 50 Tons) and estimation of drawing force. 

6. Study of deep drawing die design and measuring forces with/without blank holder for 

cylindrical/square cups using 10T load cell on a Hydraulic power Press and comparing them 

with the theoretical values. 

7. Measurement of cutting force for Blanking operation using 10T load cell on Mechanical power 

Press for different materials and comparing theoretical and practical values. 

8. Estimation of True stress and True strain for ferrous/non ferrous materials encountered in 

metal forming operations using Universal Testing Machine. 

9. Study of extrusion dies and demonstration of extruding lead material 

10. Demonstration of Spinning Process 

11. Design and manufacturing of a forming die (tool) to produce a typical component. 

12. Demonstration of Simulation software for metal forming operations. 
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With Effect from the Academic Year 2015-16 
PE 326      

CAD and FEM LAB 
Instruction  3  Periods per week 
Duration of End Examination  3  Hours 
End Examination 50 Marks 
Sessionals 25 Marks 
Credits 2   
 
Objectives: 
 

1. Able to understand the usage of solid modeling software 
2. Able to learn 2D & 3D modeling with CAD Software 
3. Able to understand FEA Software for static & dynamic applications 

 
Outcomes: 

1. Able to demonstrate and apply CAD software to engineering designs 
2. Able to solve static, dynamic and thermal problems with FEA software 

 

List of Experiments: 

1. Geometric modeling of simple parts using sketcher tools. 

2. Part modeling and Assembly of simple parts using CAD Packages. 

3. Mass properties and Sectional properties of a part and Assembly. 

4. Tolerancing of Drawings from part (or) assembly modeling - Static Analysis of plane Truss 

and 2D beam for different type of loads  ANSYS / NASTRAN/ADINA etc., 

5. Analysis of plate with a hole to determine the SCF deformations and the Stresses to study 

the failure behavior. 

6. Static Analysis of curved shell due to internal pressure and moments. 

7. Model analysis of beam with different cross sections and end conditions. 

8. Harmonic analysis of a shaft subjected to a periodic force 

9. Steady state heat transfer Analysis of Cross section of chimney. 

10. Transient heat transfer analysis of a solidification of casting. 

11. Buckling analysis of shells for critical loads. 

12. Transient analysis of spring mass beam system with a transient load. 

13. Non-linear static analysis of cantilever beam with non-linear materials 

14. Coupled field analysis. 

 

Note:  1. Use of solid works/CATIA & ANSYS Software 

            2.  Practice any 12 exercises 
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With Effect from the Academic Year 2015-16 
PE 327 

METAL CASTING AND WELDING LAB 
 

Instruction 3 Periods per week 

Duration of End Examination 3 Hours 

End Examination 50 Marks 

Sessionals 25 Marks 

Credits 2 
 
Objectives: 
 

1. To make the students acquaint with the welding equipment and the sand casting process.   
2. To give the students a feel of working with their hands in the areas of welding and casting.  

 
Outcomes: 
 

1. Students can select the welding processes for a given fabrication. 
2. Students are able to suggest the various testing methods required for the moulding sand  

 
Casting  
1.  Design and manufacturing a simple pattern with various allowances   
2. Green sand moulding practice for a single piece pattern. 

3. Green sand moulding practice for a split pattern with a horizontal core.   
4. Moulding sand testing: GCS, GSS, DCS and DSS Permeability and shatter index. 

5. Testing of Bentonite: gel index and swell index. 

6. Finding out the GFN,  Moisture content and  clay content for a given sand sample 

7. Melting & Pouring of Aluminum 

8. Dimensional inspection & visual inspection of the casting and analysis of dimensional variation 

& defects. 
 
Welding  
1. Study of gas welding equipment and process. Identification of flames, making Butt joint with 

gas welding.  
2. Study of Arc welding process, comparison of the bead geometry with DCSP, DCRP and A.C.  
3. Study of resistance welding process and plot the variation of spot area with time and current 

variation 
4.  Study  of TIG welding process and plotting cooling curve in TIG welding process. 
5. Study of SAW Welding process and finding out deposition efficiency of the process. 
6. Study of MIG welding process and testing of weld bead formed by MIG welding. 

 
 
 

Note: Minimum 12 Experiments need to be conducted  
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With Effect from the Academic Year 2015-16 

PE  328                   

INDUSTRY VISIT 

 At least 3 days in a semester  3 x 8 = 24 Hours 
Sessionals    Grade* 

 
 A minimum of two industrial visits will be arranged by department and students have to 

attend the visits and prepare a data report of their visits to the industries and submit to the 

department. Students are required to present a seminar based on their report which is evaluated by 

Head of the Department and two senior faculty to award the grade. 

 
* Excellent / Very Good / Satisfactory / Unsatisfactory 
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With Effect from the Academic Year 2015-16 

PE  351                  TURBO MACHINERY  (Elective-I) 

 Instruction     4  Periods per week 
 Duration of End Examination   3  Hours 
 End Examination   75 Marks 
 Sessionals    25 Marks 
 Credits     3 
 
Objectives: 
 

1. The purpose of this course is to learn the Fluid properties and fundamentals of Fluid statics 
and fluid flow  

2. To introduce the concepts of flow measurements and flow through pipes  
3. To introduce the concepts of momentum principles  
4. To impart the knowledge on pumps and turbines 

 
Outcomes: 
 

1. Graduates will become familiar with the impact force of jet on different types of vanes. 
2. Graduates demonstrate the ability of servicing of reciprocating and centrifugal pumps. 
3. Graduates are expected to have ability to design the turbines for power generation. 
4. Graduate demonstrate the ability of designing steam nozzles, steam & gas turbines. 

 
UNIT-I 
 
Turbo Machines- Classification- Impulse-momentum equation- Lay-out of hydraulic power plant- 
working principle- Impact jet on vanes- Force exerted by a jet striking (i) a fixed flat vertical vane 
held normal to the jet flow (ii) at the centre of a fixed symmetrical curved vane (iii) at one end of 
fixed symmetrical and unsymmetrical curved vanes (iv) flat vertical vane moving in the direction of 
jet (v) a series of flat vertical moving vanes (vi) at the centre of symmetrical moving curved vanes 
(vii) symmetrical curved vanes moving in the same direction as that of jet at inlet (viii) at one end of 
a series of  un-symmetrical moving curved vanes      

UNIT-II 
 
Centrifugal pumps: Classification- Working principle- Comparison over reciprocating pumps-Velocity 
triangles- Manometric head- work done per second- Head equivalent of work done- Manometric, 
mechanical and overall efficiencies- Pressure rise in the impeller- Minimum starting speed- Specific 
speed- Physical significance of specific speed- Model testing- Conditions of similarity of CF pumps- 
Priming- Performance characteristic curves- Troubles (operational difficulties), reasons and remedies 
in CF pumps- Cavitation- effects of Cavitation- Precautions against Cavitation 

UNIT-III 
 
Hydraulic Turbines: Classification- Impulse and reaction turbines- Construction and working of 

Pelton wheel, Francis turbine and Kaplan turbine- Velocity triangles- Work done (power developed)- 

Hydraulic, Mechanical and Overall efficiencies- Maximum efficiency- Comparison between Impulse 

and reaction turbines- Comparison between Francis and Kaplan turbines- Specific speed- Physical 

significance of specific speed- Unit quantities- Model testing of turbines- Conditions for similarity of 

turbines- Draft tubes (functions and types only)- Surge tanks(functions and types only) -  

Performance characteristic curves 
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UNIT-IV 
 
Steam Nozzles: Classification- friction in the nozzle (Nozzle efficiency)- Exit velocity of steam- Mass 
rate of steam flow through the nozzle- Condition for maximum discharge (Critical pressure ratio) and 
its significance- Diameter of throat and exit for maximum discharge 
 
Steam Turbines: Classification- Working of Impulse and Reaction steam turbines- Velocity triangles- 
Work done- Nozzle efficiency- Blading or diagram efficiency- Gross or stage efficiency- Condition for 
maximum efficiency- Compounding of steam turbines- Velocity compounding, Pressure 
compounding and Pressure-velocity compounding of Impulse steam turbines 
 
UNIT-V 
 
Gas Turbines: Classification- Analysis of Joule (ideal) cycle / Brayton (actual) cycle- Net work done 

and thermal efficiency of gas turbines working on Ideal and actual cycles- Optimum pressure ratio 

for Maximum power output and maximum thermal efficiency- Maximum power output and 

maximum thermal efficiency- mass of air circulated- Methods for improving the cycle efficiency- 

Calculation of net work done and thermal efficiency of gas turbines with         (i) Intercooling (ii) 

Reheating (iii) Regeneration (iv) Intercooling and reheating (v) Intercooling and regeneration (vi) 

Reheating and regeneration (vii) Intercooling, reheating and regeneration. 

Text Books: 

1. Bansal, R.K., “A Text Book of Fluid Mechanics and Hydraulic Machines”, Laxmi Publication (P) 
Ltd., New Delhi, 2004 

2. P.L Ballaney., “Thermal Engineering (Including Basic Thermodynamics)(Heat Engines): 

Mechanical engineering, Volume 1”., Khanna Publishers, New Delhi, 1985 
 

Suggested Readings: 

3. Madan Mohan Das., “Fluid Mechanics and Turbomachines”, PHI Learning Private Limited, 
New Delhi, 2009 

4. Ramamrutham, S., “Hydraulics, Fluid Mechanics and Fluid Machines”, Dhanpat Rai & Sons, 
New Delhi,2004 

5. Rajput, R. K.,“Thermal Engineering”, Laxmi Publishers, New Delhi, 2004 
6. Dr. R. Yadav., “Steam & Gas Turbines and Power Plant Engineering”., Central Publishing 

House, Allahabad, 2014 
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ME 555      With Effect from the Academic Year 2015-16   

HUMAN RIGHTS AND LEGISLATIVE PROCEDURE (Elective-I) 
Instruction      4 Periods per week 
Duration of End Examination   3 Hrs  
End Examination    75 Marks 
Sessionals     25 Marks 
Credits      3 
 

Course Objectives: To help students 
1. To understand the value of human rights 
2. To understand the Lawful rights available to him and others 
3. To create understanding the rights of under privileged and respect them 
4. To understand role of an individual in the Civil Society 

 
Course Outcomes: 

1. At the end of the course student will understand the process of evolution of human rights 
2. Will understand constitutional protection available 
3. Will understand the conditions of under privileged persons and will adopt a positive attitude 

towards. 
4. Will understand the role of Law in protecting environment and will recognize right to life. 

Unit-I 
Meaning and concept of Human Rights: Notion and classification of Rights, Moral and Legal Rights, 
Three generations of rights (Civil, and Political Rights, Economic Social and Cultural Rights, 
Collective/Solidarity Rights). Indian Bill of Rights and Sarodaya. Preamble of Indian Constitution, 
Fundamental Rights-Directive Principles-Fundamental Duties 
Unit-II 
Human Rights enforcement mechanism Human Rights Act, 1993, Judicial organs-Supreme Court (Art 
32) and High Court (Art 226), Human Rights Commission, National and State Commission of 
Women/Children/Minority/SC/ST 
Unit-III 

A Right to development, Socio-Economic and Cultural Effects of Globalization, Right to Education, 

Transparency in Governance and Right to Information, Consumer Protection act.  

Unit-IV 

Environment Rights such as right to clean environment and public safety: Issues of Industrial 

Pollution, Prevention, Rehabilitation: Safety aspects of New Technologies such as Chemical and 

Nuclear Technologies, Issues of Waste Disposal, Protection of Environment. 

Unit-V 

Role of Advocacy Groups: (a) Professional bodies: Press, media role of Lawyers – Legal Aid., (b) 

Educational Institutions  (c) Role of Corporate Sector   (d) N.G.Os  

Text Books: 
1. The history of Human rights by M.r. Ishay, Orient Longman, Newdelhi, 2004. 
2. S.N. Chaudhary, Human Rights and Poverty in India: Theoretical Issues, Delhi: Concepts, 2005. 
3. Anuradha Kumar, Encyclopedia of Human Rights Development of under Privilege, New Delhi: 

Sarup, 2002. 
4. P.M. Katare and B.C. Barik, Development, Deprivation and Human Rights, Violation, New Delhi: 

Rawat, 2002. 
 

Reference Books: 

5. Venket Iyer, (ed.), Democracy, Human Rights and the Rule of Law: Essays in Honour of Nani 
Palkhivala, New Delhi: Butterworth’s, 2000. 

6. R.J. Cook and C.G. Ngwena (ed.), Health and Human Rights, OUP, Clarendon, 2007. 
7. UNESCO, Ethics of Science and Technology: Explorations of the Frontiers of Science and Ethics, 

OUP, Clarendon, 2006. 
8. K.P. Saksena, (ed.), Human Rights and the Constitution: Vision and the Reality, New Delhi: Gyan 

Pub., 2003 
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With Effect from the Academic Year 2015-16 
PE 353 

VALUE ENGINEERING (Elective-I) 

 
Instruction      4 Periods per week 
Duration of End Examination   3 Hours 
End examination    75 Marks 
Sessionals     25 Marks 
Credits      3 

 

Objectives: 

1. To enable students to understand the concepts & applications of Value Engineering. 

2. To know various alterations processing techniques & materials used in manufacturing. 

 

Outcomes: 

1. Ability to apply the concepts of Value Engineering in the context of engineering 

2. Ability to apply the concepts of value engineering to various products to be manufactured in 
industries and in turn to minimize the cost 

UNIT-I 

An overview of value engineering (VE)-Definition, concepts and approaches of value analysis, 
concepts and approaches of value analysis and engineering-evaluation of VE. Evaluation of function, 
problem setting system, problem solving system, setting and solving management decision. 

UNIT-II 

Type and Services problem, evaluation of value. Results accelerators, basic steps in using the 
systems value analysis. 

UNIT-III 

Understanding the decision environment, effect of value analysis on other work in the business. VE 
Team, coordinate, designer, different services, definitions. 

UNIT-IV 

Construction Management Contracts Value Engineering Case studies, effective organization for value 

work, function analysis system techniques- FAST diagram. 

UNIT-V 

Case Studies: A student is expected to associate with any local industry where Value Engineering is 
applied and submit a report   (or) a question may be set involving a case study where a student has 
to apply creative idea to reduce the cost without compromise to the end use of the product.  

Text Books: 

1. Value Engineering  by L.D. Miles, Mc-Grawhills  

2. Value Engineering Theory by D.E. Parker, Sundarm Publications 
Suggested Readings: 

3. Value Engineering – practical applications for design, construction and operations by ALPHONSE 

DELL’LSOLA 

4. Value Engineering Practical applications by Dr. John N. Parrigin 

5. Value Engineering Mastermind Concept to Value Engineering certification by Anil Kumar 

Mukhopadhyaya 

6. Value Engineering A plan for invention by Richard Park      
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With Effect from the Academic Year 2015-16 

ME 353                 MECHANICAL VIBRATIONS (Elective-I) 

  Instruction     4  Periods per week 
  Duration of End Examination   3  Hours 
  End Examination   75 Marks 
  Sessionals    25 Marks 
  Credits      3 
 
Objectives: 
 

1. To gain the knowledge of mathematical modeling of a physical system and applying the 
principles of Newton’s Second Law and conservation of energy to derive the equations of 
motion. 

2. To study the response of a vibrating system with periodic excitation and understand the 
principle of vibration isolation.  

3. To develop the equations of motion for a continuous system in elongation, bending and 
torsion to find the natural frequencies and mode shapes.  

 
Outcomes: 
 

1. Develop a mathematical model for a physical system and derive the governing differential 
equations. 

2. Determine the natural frequencies of single and two degrees of freedom systems without 
and with damping. 

3. Determine and analyze the response of machine members or structures in forced vibration 
with different excitation frequencies. 

4. Determine the natural frequencies and mode shapes of bars in elongation and torsion and 
beams in bending. 

 
UNIT-I 
 
Fundamentals of Vibrations Analysis- Introduction; Elements of vibration; vibration analysis 
procedure; spring elements-equivalent stiffness; Mass or inertia elements; Damping elements-
equivalent damping-Types of damping, Definitions and Terminology, Simple harmonic motion. 
Free Vibration Analysis-Single Degree of Freedom Systems Undamped Vibrations: Different 
methods for equation of motion-Newton’s Second Law, D’Alembert’s Principle of Virtual 
displacement, Principle of Conservation of Energy, Rayleigh’s method. 
Damped Vibrations: Differential equation of motion, critical damping coefficient and damping ratio; 
Damped natural frequency; Logarithmic decrement; Energy dissipated in viscous damping. 

UNIT-II 
 
Forced Vibration Analysis (Single Degree of Freedom System):Response of damped and undamped 
systems to harmonic excitation; frequency response curve; magnification factor; Harmonic 
excitation of the base, vibration isolation, transmissibility, force transmission to foundation; 
response of a damped system under rotating unbalance. 

Vibration measuring instruments-working principle of Seismic mass, Vibrometer, Accelerometer. 

UNIT-III 
 
Damped and Undamped Vibrations: Free and forced vibration analysis of two degree of freedom 

system-different methods for the formulation of equation equations of motion, natural frequencies, 

Principal modes-physical interpretation and orthogonality, General method, Eigen value method, 

Influence coefficients. 
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UNIT-IV 
 
Torsional Vibrations: Torsional vibration of one, two and three rotor system, Equivalent shafting, 
Torsional vibration of a geared system, Coordinate coupling-static and dynamic coupling, whirling of 
rotating shafts. 
 
UNIT-V 
 
Vibrations of Continuous Systems: Vibrations of strings, bars and beams, formulation of equation of 

motion, characteristic equation, Eigen values, identification of node and mode shape  

Text Books: 

1. G.S. Grover & Nigam ,Mechanical Vibrations,Nem Chand & Bros, 6th edn,1998  
2. S.S. Rao ,Mechanical vibration, 4th  edn, Pearson, 2009 

 
Suggested Readings: 

  

3. Thomson , William T, Theory of Vibration with Application,4th edn, Pearson Education,2007 
4. V.P. Singh , Mechanical vibration, Dhanpath Rai &Co.,3rd edn,2006 
5. Graham Kelley,S.,  Mechanical vibration – Schaums Outline  Series, TMH 
6. F.S. Tse, Morse & Hinkle ,Mechanical vibration, Allyn and Bacon, 1978 
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With Effect from the Academic Year 2015-16 
ME 324 

REFRIGERATION AND AIR CONDITIONING 
 
 Instruction      4  Periods per week 
 Duration of End Examination  3  Hours 

End Examination   75 Marks 
 Sessionals    25 Marks 

Credits     3 
 
Course Objectives 

1. Students will acquire the basic knowledge about the importance of refrigeration and its 
applications in engineering practice  

2. To demonstrate basic knowledge of various types of refrigeration processes like air 
refrigeration, simple vapor compression refrigeration and absorption refrigeration, steam jet 
refrigeration and un-convectional refrigeration  

3. Students will acquire the basic knowledge on various psychrometric processes  
4. Students will acquire knowledge in estimating air conditioning loads 

 
Course Outcomes 

1. Students will be able to differentiate refrigeration from air conditioning  
2. Students will be able to understand merits and demerits of various refrigeration processes  
3. Students will be able to apply a suitable psychrometric process depending on requirement or 

application  
4. Students will be able to design air conditioning system for a particular application 

 

UNIT-I 
Introduction to Refrigeration: Definition of Refrigeration and Air-conditioning, Necessity of 
Refrigeration and its applications, Methods of Refrigeration, Unit of Refrigeration and C.O.P. 
Reversed Carnot cycle, Limitations, Effect of operating temperatures,  

Properties of Refrigerants: Survey, Designation, Desirable properties of refrigerants, 
Thermodynamic, Chemical and Physical properties, Classification of Refrigerants, Alternative 
refrigerants, Substitute for CFC Refrigerants, Global warming, Green House Effect and Future of 
Refrigerants.  

Air Refrigeration Systems: Analysis of Bell-Coleman Cycle, Reversed Brayton cycle, 

Open and Dense air system, Application to aircraft refrigeration, Simple cooling 

system, Bootstrap simple evaporating system, Regenerative cooling system and 

Reduced ambient cooling system.   

UNIT-II 

Vapour compression system: Working principle and essential components of Simple vapor 

compression Refrigeration cycle, Compressor, condenser, evaporator, and expansion devices, 

Analysis of cycle, C.O.P, Representation of the cycle on     T-S, P-H and H-S charts  

Dry and wet compression, Effect of operating conditions like evaporating pressure, condenser 

pressure, Liquid sub-cooling and Vapor super heating, Performance of the system. Low temperature 

refrigeration system (with single load system), Compound compression with water inter cooler and 

Flash intercooler, Cascade refrigeration system-Analysis and advantages 
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UNIT-III 

Vapour Absorption Refrigeration System; Simple absorption systems, COP,  Practical 

ammonia absorption refrigeration system, Lithium bromide absorption system, 

Electrolux refrigerator, Common refrigerants and absorbents properties, Comparison 

with vapor compression refrigeration system  

Steam Jet Refrigeration: Principle of working, Analysis of the system, Advantages, limitations and 

applications. 

Non-Conventional Refrigeration Systems: Principle and operation of Thermoelectric Refrigeration 

Systems, Seebeck effect - Peltier effect - Thomson effect, Analysis, Pulse tube refrigeration system. 

Introduction to Cryogenics- Advantages, Limitations and applications  

UNIT-IV 

Psychrometry- Psychrometric properties, Psychrometric chart, construction, Representation of 

Psychrometric processes on the chart, Heating and Cooling with Humidification and 

Dehumidification, Adiabatic dehumidification, Adiabatic chemical dehumidification and mixing 

processes  

Introduction to Air Conditioning  Requirements of comfort air conditioning, Thermodynamics of 

human body, Body temperature, Metabolism, Body defense and Human tolerance, Effect of heat on 

performance, ASHRE comfort chart, Effective temperature.  

UNIT-V 

Cooling Load Calculations in Air Conditioning: Concept of by pass factor, Sensible heat factor, 

Apparatus Dew Point, Room Sensible Heat Factor (RSHF), Gross Sensible Heat Factor (GSHF), 

Different heating and cooling loads, Problems. 

Design of air conditioning systems: All fresh air, Re-circulated air with bypassed air, Design of 

Summer, Winter and Year round air conditioning systems, Energy conservation in air conditioned 

building,  

Air Conditioning Systems: Types, Components of air conditioner equipments, Humidifier, 

Dehumidifier, Filter. Applications of Refrigeration and Air conditioning Food Preservation, 

Transport air conditioning, and Industrial applications   

Text Books 

1. Arora C.P., “ Refrigeration and Air conditioning”, Tata McGraw Hill,  New Delhi, 2004. 
2. Stocker, W.S., “Refrigeration and Air conditioning”, McGraw Hill, New Delhi, 2004. 

 
Suggested Reading 

3. Jain, V.K., “Refrigeration and Air Conditioning”, S Chand & Company, New Delhi, 2004. 
4. Manohar Prasad, “Refrigeration and Air Conditioning”, New Age International, Allahabad, 

2007. 
5. Rajput, R.K., “Refrigeration and Air Conditioning” Laxmi Publications, New Delhi, 2007 
6. Edward G Pita, Air conditioning Principles and Sytems: An Energy Approach,4th edn,PHI,2012 
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With Effect from the Academic Year 2015-16 
ME 351  

CONTROL SYSTEMS THEORY (Elective-I) 
Instruction      4 Periods per week 
Duration of End Examination   3 Hours 
End examination    75 Marks 
Sessionals     25 Marks 
Credits      3 

 
Objectives:  
 
1.  To introduce students to the fundamental of feedback control system theory.  
2. Use of analytical design methods in designing, analyzing various physical systems and to apply the 

gained knowledge in developing solutions for real world systems.  
3. To develop the ability of formulating mathematical models and designing feedback control     
    systems.  
4. To provide students with necessary tools to analyze linear feedback control systems.  
 
Outcomes: 

1. Students should be able apply major equations of linearized models and their transfer function  
2. Student are learned to apply Final-value Theorem to determine the steady-state response  
3. Students should be able to understand how to construct Bode and polar plots for transfer 
functions 
4. Students should be able to understand the applications of Nyquist criteria to find Gain and phase 
margins 
 
Unit-I 

Control Systems Classification: Open Loop & Closed Loop Systems. Mathematical models and 
Transfer functions from governing equations of mechanical, electrical, hydraulic, pneumatic, thermal 
systems. AC, DC servomotors & Electromechanical servo systems. 

Unit-II 
Block diagrams, Block diagram reduction. Signal flow graphs, Mason's gain formula. Transient  
response. Time domain specifications of 1st and 2nd order systems. Steady state error, Error 
coefficients, sensitivity and Performance indices.  
Unit-III 
Routh criteria, Root Locus method. Frequency Response: Bode, Polar plots. Correlation between 
transient and frequency response, Bandwidth, Experimental determination of transfer functions. 

Unit-IV 
Nyquist criteria. Gain and phase margins,  Lead. Lag and Lead-lag compensator design, PID 
controller, linearization of Non linear systems. 
Unit- V 
State space representation: Concept of state, State variable, state models of linear time invariant 
systems, derivation of state model from transfer functions and differential equations. State 
transition matrix, solution of state equations by time domain method. Concept of controllability and 
observability. 
 
Text Books: 
1. Ogata, K., "Modern Control Engineering", Prentice Hall, 2004 
2. M. Gopal, "Control Systems", Tata McGraw Hill, 2004. 
Suggested Reading: 
3.Anand kumar.A “control systems”, Prentice Hall of India,2014 
4. Norman S. Nise, "Control Systems Engineering", John Wiley & Sons, Inc., 2001 
5. M. Gopal, ‘Modern Control System Theory’, New Age International, 1993 
6. K.R. VARMAH, ‘Control Systems’ McGraw Hill, June, 2010 


