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K.S.R. COLLEGE OF ENGINEERING: TIRUCHENGODE - 637 215 
(Autonomous) 

DEPARTMENT OF MECHANICAL ENIGNEERING 
(REGULATION 2018) 

Vision of the Institution   

IV We envision to achieve status as an excellent educational institution in the global knowledge hub, making 

self-learners, experts, ethical and responsible engineers, technologists, scientists, managers, administrators 

and entrepreneurs who will significantly contribute to research and environment friendly sustainable growth of 

the nation and the world. 

Mission of the Institution 

IM 1 To inculcate in the students self-learning abilities that enable them to become competitive and considerate 

engineers, technologists, scientists, managers, administrators and entrepreneurs by diligently imparting the 

best of education, nurturing environmental and social needs. 

IM 2 To foster and maintain mutually beneficial partnership with global industries and Institutions through 

knowledge sharing, collaborative research and innovation. 

 
Vision of the Department / Programme: (Mechanical Engineering) 

 DV To be a centre of excellence in the field of Mechanical Engineering for providing its students and faculty with 

opportunities for excel in education and targeted research themes in emerging areas. 

 

 

Mission of the Department / Programme: (Mechanical Engineering) 

DM 1 To excel in academic and research activities that meet the industrial and social needs. 

DM 2 To develop competent, innovative and ethical mechanical Engineers. 

 

 

Programme Educational Objectives (PEOs) : (Mechanical Engineering) 

The graduates of the programme will be able to 

PEO 1 Successful career: Identify, design and apply the technical skills to solve mechanical engineering 
problems for enhancing the quality of life. 
 

PEO 2 Lifelong Learning: Apply the modern tools and techniques to face the challenges in mechanical and 
related engineering areas. 
 

PEO 3 Service to society: Understand the responsibility, communicate and implement innovative ideas in 
multidisciplinary teams ethically for uplifting the society. 
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PROGRAMME OUTCOMES (POs) AND PROGRAMME SPECIFIC OUTCOMES (PSOs) 

Programme Outcomes (POs) 

PO1 Engineering Graduates will be able to: 

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an 

engineering specialization to the solution of complex engineering problems. 

PO2 Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems 

reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering 

sciences. 

PO3 Design/development of solutions: Design solutions for complex engineering problems and design system 

components or processes that meet the specified needs with appropriate consideration for the public health and 

safety, and the cultural, societal, and environmental considerations. 

PO4 Conduct investigations of complex problems: Use research-based knowledge and research methods 

including design of experiments, analysis and interpretation of data, and synthesis of the information to provide 

valid conclusions. 

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resource, and modern engineering and IT 

tools including prediction and modeling to complex engineering activities with an understanding of the limitations. 

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, 

safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering 

practice. 

PO7 Environmental and sustainability: Understand the impact of the professional engineering solutions in societal 

and environmental contexts, and demonstrate the knowledge of, and need for sustainable development. 

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the 

engineering practice.  

PO9 Individual and team work: Function effectively as an individual, and as a member or leader diverse teams, and 

in multidisciplinary settings. 

PO10 Communication: Communicate effectively on complex engineering activities with the engineering community 

and with society at large, such as, being able to comprehend and write effective reports and design 

documentation, make effective presentations, and give and receive clear instructions. 

PO11 Project management and finance: Demonstrate knowledge and understanding of the engineering and 

management principles and apply these to one’s own work, as a member and leader in a team, to manage 

projects and in multidisciplinary environments. 

PO12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and 

life-long learning in the broadcast context of technological change. 

Programme Specific Outcomes (PSOs) 

PSO1 Research Culture: Read literature, do research on new mechanical engineering problems and publish the 

results through patents, journals, conferences and symposium. 

PSO2 Core Values: Contribute core universal values and social good to the community. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
(Approved by AICTE, Affiliated to Anna University & Accredited by NAAC with “A” Grade ) 

K.S.R. Kalvi Nagar, Tiruchengode – 637 215 

CURRICULUM 
UG 

R - 2018 

Department  Department of Mechanical Engineering 

Programme B.E.- Mechanical Engineering 

SEMESTER – I 

Sl.No. 
Course 
Code 

Course Name Category 
Hours / Week Credit Maximum Marks 

L T P C CA ES Total 

  THEORY 

1.  18EN151 
 Technical English – I 
 (Common to All Branches) HSMC 2 0 1 3 30 70 100 

2.   18MA151 
 Engineering Mathematics – I  
 (Common to All Branches) 

BSC 3 1 0 4 30 70 100 

3.   18PH144 
 Applied Physics   
 (Common to AU & ME) 

BSC 3 0 0 3 30 70 100 

4.   18CH051 
 Engineering Chemistry                     
 (Common to All Branches)     

BSC 3 0 0 3 30 70 100 

5.  18ME144 
 Engineering Drawing 
 (Common to AU & ME) 

ESC 1 2 0 3 30 70 100 

PRACTICAL 

6.  18GE027 
 Workshop Practices Laboratory 
 (Common to AU, CE & ME) 

ESC 0 0 3 1 50 50 100 

7.   18CH028 
 Chemistry Laboratory 
 (Common to All Branches) 

BSC 0 0 3 1 50 50 100 

Total 12 3 7 18 700 

               *Induction program will be conducted for three weeks as per AICTE guidelines 
 

 SEMESTER – II 

Sl.No. 
Course 
Code 

Course Name Category 
Hours / Week Credit Maximum Marks 

L T P C CA ES Total 

  THEORY    

1.  18EN251 
Technical English – II 
(Common to All Branches) 

HSMC 2 0 1 3 30 70 100 

2.    18MA241 
Engineering Mathematics – II 
(Common to AU,CE & ME) 

BSC 3 1 0 4 30 70 100 

3.    18PH234 Materials Physics BSC 3 0 0 3 30 70 100 

4.    18CS041 
Programming for Problem Solving 
(Common to AU,CE,EC,EE & ME) 

ESC 3 0 0 3 30 70 100 

5.    18EE041 
Basics of Electrical and Electronics 
Engineering 
(Common to AU, CE, CS, IT & ME) 

ESC 3 0 0 3 30 70 100 

PRACTICAL  

6.   18AU026 
 Computer Aided Drawing     
 Laboratory 
 (Common to AU & ME) 

ESC 0 0 3 1 50 50 100 

7.   18CS027 
 Programming for Problem Solving   
 Laboratory 
 (Common to AU, CE, EC, EE & ME) 

BSC 0 0 3 1 50 50 100 

8.   18PH028 
 Physics  Laboratory 
 (Common to All Branches) 

BSC 0 0 3 1 50 50 100 

MANDATORY COURSE 

9.  18MC052 
Environmental Science and 
Engineering 
(Common to All Branches) 

MC 3 0 0 0 50 50 100 

Total 17 1 10 19 900 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
(Approved by AICTE, Affiliated to Anna University & Accredited by NAAC with “A” Grade ) 

K.S.R. Kalvi Nagar, Tiruchengode – 637 215 

CURRICULUM 
UG 

R - 2018 

Department  Department of Mechanical Engineering 

Programme B.E.- Mechanical Engineering 

SEMESTER – III 

Sl.No. 
Course 
Code 

Course Name Category 
Hours / Week Credit Maximum Marks 

L T P C CA ES Total 

THEORY    

1.  18MA341 
 Statistics and Numerical Methods 
 (Common to AU & ME) 

BSC 3 1 0 4 30 70 100 

2.  18ME312  Engineering Thermodynamics  ESC 3 1 0 4 30 70 100 

3.  18ME313  Fluid Mechanics and Machinery  PCC 3 0 0 3 30 70 100 

4.  18ME314  Manufacturing Technology-I PCC 3 0 0 3 30 70 100 

5.  18ME315  Basic Mechanics ESC 3 1 0 4 30 70 100 

6.  18ME316  Engineering Materials and Metallurgy PCC 3 0 0 3 30 70 100 

PRACTICAL 

7.  18ME321 
Thermal Engineering  
Laboratory   

PCC 0 0 3 1 50 50 100 

8.  18ME322 
Fluid Mechanics and Machinery 
Laboratory 

PCC 0 0 3 1 50 50 100 

9.  18HR351 
Career Development Skills-I  
(Common to All Branches) 

PCC 0 2 0 0 50 50 100 

MANDATORY COURSE 

10.  18MC051 
Constitution of India 
(Common to All Branches) 

MC 3 0 0 0 50 50 100 

Total 21 5 6 23 1000 

 

SEMESTER – IV 

Sl.No. 
Course 
Code 

Course Name Category 
Hours / Week Credit Maximum Marks 

L T P C CA ES Total 

THEORY    

1.    18MA434  Operations Research BSC 3 1 0 4 30 70 100 

2.  18ME412  Strength of Materials PCC 3 1 0 4 30 70 100 

3.  18ME413   Thermal Engineering PCC 3 0 0 3 30 70 100 

4.  18ME414  Manufacturing Technology-II PCC 3 0 0 3 30 70 100 

5.  18ME415 
Engineering Metrology and 
Measurements  

PCC 3 0 0 3 30 70 100 

6.  18ME416  Machine Drawing PCC 1 3 0 4 30 70 100 

PRACTICAL  

7.  18ME421 
Metrology and  Measurements 
Laboratory 

PCC 0 0 3 1 50 50 100 

8.  18ME422 Manufacturing Technology Laboratory PCC 0 0 3 1 50 50 100 

9.  18HR472 Career Development Skills-II  PCC 0 2 0 0 50 50 100 

Total 16 7 6 23 900 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
(Approved by AICTE, Affiliated to Anna University & Accredited by NAAC with “A” Grade ) 

K.S.R. Kalvi Nagar, Tiruchengode – 637 215 

CURRICULUM 
UG 

R - 2018 

Department  Department of Mechanical Engineering 

Programme B.E.- Mechanical Engineering 

SEMESTER – V 

Sl.No. 
Course 
Code 

Course Name Category 
Hours / Week Credit Maximum Marks 

L T P C CA ES Total 

  THEORY    

1.  18ME511  Theory of Machines PCC 3 1 0 4 30 70 100 

2.  18ME512  Design of Machine Elements PCC 3 0 0 3 30 70 100 

3.  18ME513   Gas Dynamics and Jet  Propulsion PCC 3 0 0 3 30 70 100 

4.  -  Professional Elective – I PEC 3 0 0 3 30 70 100 

5.  -   Open Elective - I OEC 3 0 0 3 30 70 100 

PRACTICAL 

6.  18ME521    Design Engineering Laboratory  PCC 0 0 3 1 50 50 100 

7.  18ME522    CAD/CAM  Laboratory PCC 0 0 3 1 50 50 100 

8.  18ME523  Industry Internship and Mini Project PROJ 0 0 6 3 50 50 100 

9.  18HR573  Career Development Skills-III  PCC 2 0 0 0 50 50 100 

Total 17 1 12 21 900 

 

SEMESTER – VI 

Sl.No. 
Course 
Code 

Course Name Category 
Hours / Week Credit Maximum Marks 

L T P C CA ES Total 

THEORY    

1.  18ME611 
 Design of Transmission  
 Systems 

PCC 3 2 0 4 30 70 100 

2.  18ME612  Heat and Mass Transfer PCC 3 0 0 3 30 70 100 

3.  18ME613  Maintenance Engineering PCC 3 0 0 3 30 70 100 

4.  -  Professional Elective – II PEC 3 0 0 3 30 70 100 

5.  -  Open Elective – II OEC 3 0 0 3 30 70 100 

6.  -    Open Elective - III OEC 3 0 0 3 30 70 100 

PRACTICAL  

7.  18ME621 Maintenance Engineering Laboratory PCC 0 0 3 1 50 50 100 

8.  18ME622 Heat and Mass Transfer Laboratory PCC 0 0 3 1 50 50 100 

9.  18HR674 Career Development Skills-IV  PCC 2 0 0 0 50 50 100 

Total 20 2 6 21 900 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
(Approved by AICTE, Affiliated to Anna University & Accredited by NAAC with “A” Grade ) 

K.S.R. Kalvi Nagar, Tiruchengode – 637 215 

CURRICULUM 
UG 

R - 2018 

Department  Department of Mechanical Engineering 

Programme B.E.- Mechanical Engineering 

SEMESTER – VII 

Sl.No. 
Course 
Code 

Course Name Category 
Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

THEORY    

1.  18ME711 Finite Element Analysis  PCC 3 0 0 3 30 70 100 

2.  18ME712   Mechatronics PCC 3 0 0 3 30 70 100 

3.  - Professional Elective – III PEC 3 0 0 3 30 70 100 

4.  - Professional Elective – IV PEC 3 0 0 3 30 70 100 

5.         - Open Elective – IV OEC 3 0 0 3 30 70 100 

PRACTICAL 

6.  18ME721 Mechatronics Laboratory PCC 0 0 3 1 50 50 100 

7.  18ME722 
Computer Aided Simulation and 
Analysis Laboratory 

PCC 0 0 3 1 50 50 100 

8.    18ME723 Project Phase - I PROJ 0 0 6 3 50 50 100 

Total 15 0 12 20 800 

 

SEMESTER – VIII 

Sl.No. 
Course 
Code 

Course Name Category 
Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

THEORY    

1.    18HS051  Professional Ethics  
 (Common to All Branches) 

HSMC 3 0 0 3 30 70 100 

2.  -  Professional Elective – V PEC 3 0 0 3 30 70 100 

3.  -  Professional Elective – VI PEC 3 0 0 3 30 70 100 

PRACTICAL  

4.  18ME821 Project Phase - II PROJ 0 0 12 6 50 50 100 

Total 9 0 12 15 400 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
(Approved by AICTE, Affiliated to Anna University & Accredited by NAAC with “A” Grade ) 

K.S.R. Kalvi Nagar, Tiruchengode – 637 215 

CURRICULUM 
UG 

R - 2018 

Department  Department of Mechanical Engineering 

Programme  B.E.- Mechanical Engineering 

List of Electives 

 

PROFESSIONAL ELECTIVE - I  (SEMESTER – V) 

Sl.No. 
Course 
Code 

Course Name 
Specializ 

ation 
Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

1.  18HS003 
Entrepreneurship Development 
(Common to CS & ME) 

S1 3 0 0 3 30 70 100 

2.  18ME562 
Design of Jigs, Fixtures and   
Press tools 

S2 3 0 0 3 30 70 100 

3.  18ME563 
Introduction to Aircraft Industry and  
Aircraft Systems 

S2 3 0 0 3 30 70 100 

4.  18ME564 Power Plant Engineering S3 3 0 0 3 30 70 100 

5.  18ME565 Computer Aided Manufacturing  S4 3 0 0 3 30 70 100 

6.  18ME566 Flexible Manufacturing Systems S4 3 0 0 3 30 70 100 

 

  
PROFESSIONAL ELECTIVE – II (SEMESTER – VI) 

Sl.No. 
Course 
Code 

Course Name 
Specializ 

ation 

Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

1.   18HS001 Principles of Management 
(Common to All Branches) 

S1 
3 0 0 3 30 70 100 

2.  18ME662 Product Design and Development S2 3 0 0 3 30 70 100 

3.  18ME663 Thermal Turbo Machines S3 3 0 0 3 30 70 100 

4.  18ME664 Internal Combustion Engines S3 3 0 0 3 30 70 100 

5.  18ME665 Process Planning and Cost Estimation S4 3 0 0 3 30 70 100 

6.  18ME666 Welding Technology S4 3 0 0 3 30 70 100 

 
PROFESSIONAL ELECTIVE – III (SEMESTER – VII) 

Sl.No. 
Course 
Code 

Course Name 
Specializ 

ation 

Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

1.    18HS002  Total Quality Management 
(Common to All Branches) 

     S1 
3 0 0   3 30 70 100 

2.  18ME771 Industrial Tribology  S2 3 0 0 3 30 70 100 

3.  18ME772 Design of Aircraft structures S2 3 0 0 3 30 70 100 

4.  18ME773 Renewable Sources of Energy S3 3 0 0 3 30 70 100 

5.  18ME774 Fundamentals of Nano Science  S4 3 0 0 3 30 70 100 

6.  18ME775 Industry 4.0 S4 3 0 0 3 30 70 100 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
(Approved by AICTE, Affiliated to Anna University & Accredited by NAAC with “A” Grade) 

K.S.R. Kalvi Nagar, Tiruchengode – 637 215 

CURRICULUM 
UG 

R - 2018 

Department  Department of Mechanical Engineering 

Programme  B.E.- Mechanical Engineering 

List of Electives 

 
 

PROFESSIONAL ELECTIVE –  IV (SEMESTER – VII) 

Sl.No. 
Course 
Code 

Course Name 
Specializ 

ation 

Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

1.    18HS098 Human Resource Management 
(Common to All Branches) 

S1 
3 0 0 3 30 70 100 

2.  18ME776 Industrial Robotics S2 3 0 0 3 30 70 100 

3.  18ME777 Hydraulics and Pneumatics S2 3 0 0 3 30 70 100 

4.  18ME778 Automobile Engineering S3 3 0 0 3 30 70 100 

5.  18ME779 Computational Fluid Dynamics S3 3 0 0 3 30 70 100 

6.  18ME781 Additive Manufacturing S4 3 0 0 3 30 70 100 

 

PROFESSIONAL ELECTIVE –  V (SEMESTER – VIII) 

Sl.No. 
Course 
Code 

Course Name 
Specializ 

ation 

Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

1.   18HS886 Business Concepts S1 3 0 0 3 30 70 100 

2.  18ME881 Value and Re-Engineering S2 3 0 0 3 30 70 100 

3.  18ME882 Vibration and Noise Control S2 3 0 0 3 30 70 100 

4.  18ME883 Pressure Vessel and Piping Design S2 3 0 0 3 30 70 100 

5.  18ME884 Refrigeration and Air Conditioning  S3 3 0 0 3 30 70 100 

6.  18ME885 Composite Materials S4 3 0 0 3 30 70 100 

  

PROFESSIONAL ELECTIVE –  VI (SEMESTER – VIII) 

Sl.No. 
Course 
Code 

Course Name 
Specializ 

ation 

Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

1.  18HS887 Enterprise Resource Planning S1 3 0 0 3 30 70 100 

2.  18ME886 Optimization in Design S2 3 0 0 3 30 70 100 

3.  18ME887 Experimental stress Analysis S2 3 0 0 3 30 70 100 

4.  18ME888 Nuclear Engineering S3 3 0 0 3 30 70 100 

5.  18ME889 Unconventional Machining  Processes S4 3 0 0 3 30 70 100 

6.  18ME891 Non destructive Testing and Materials S4 3 0 0 3 30 70 100 

S1-Management studies   S2-Design Engineering 
S3-Thermal Engineering   S4-Manufacturing Engineering 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
(Approved by AICTE, Affiliated to Anna University & Accredited by NAAC with “A” Grade) 

K.S.R. Kalvi Nagar, Tiruchengode – 637 215 

CURRICULUM 
UG 

R - 2018 

Department  Department of Mechanical Engineering 

Programme  B.E.- Mechanical Engineering 

List of Electives 

  

OPEN ELECTIVES 

Sl.No. 
Course 
Code Course Name 

Specializ 
ation 

Hours/ Week Credit Maximum Marks 

L T P C CA ES Total 

1.  18AU713 Vehicle Maintenance and Testing AE 3 0 0 3 30 70 100 

2.  18EC581 Electronics and Microprocessor EC 3 0 0 3 30 70 100 

3.  18EE092 Electrical Machines EE 3 0 0 3 30 70 100 

4.  18IT211 Python Programming IT 3 0 0 3 30 70 100 

5.  18IT312 Operating Systems IT 3 0 0 3 30 70 100 

6.  18CE867 
Municipal Waste and 
Management 

CE 3 0 0 3 30 70 100 

7.  18EE711 Embedded Systems EE 3 0 0 3 30 70 100 

8.  18EE691 
Electrical Drives and Control 
Systems 

EE 3 0 0 3 30 70 100 

9.  18IT412 Database Management Systems IT 3 0 0 3 30 70 100 

10.  18IT666 Internet of Things IT 3 0 0 3 30 70 100 

11.  18AU811 Electric and Hybrid Vehicles AE 3 0 0 3 30 70 100 

12.  18CE866 Architechture Planning Aspects CE 3 0 0 3 30 70 100 

13.  18EE099 
Electrical Wiring ,Estimation and 
Costing 

EE 3 0 0 3 30 70 100 

14.  18IT513 Java Programming IT 3 0 0 3 30 70 100 

15.  18IT411 Computer Organization IT 3 0 0 3 30 70 100 

16.  18AU662 
Alternative Fuels and Energy 
Systems 

AE 
3 0 0 3 30 70 100 

17.  18CE862 
Smart Materials and Smart 
Structures 

CE 3 0 0 3 30 70 100 

18.  18EE868 Electronic Instrumentation  EE 3 0 0 3 30 70 100 

19.  18EE768 Soft Computing Techniques EE 3 0 0 3 30 70 100 

20.  18CS871 M-Commerce CS 3 0 0 3 30 70 100 

 
AE- Automobile Engineering, CE-Civil Engineering, EC-Electronics Engineering, EE-Electrical and Electronics 
Engineering 
CS-Computer Science and Engineering, IT-Information Technology 
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LIST OF VALUE ADDED COURSES 
 

Sl. No Course Name 
Number of 

Hours 
Offered by 

Internal/ External* 

1.   Drafting Software (any one) 15 Internal/External 

2.   Modeling Software (any one) 15 Internal/External 

3.   Simulation Software (any one)  15 Internal/External 

4.   Optimization Techniques (any one) 15 Internal/External 

5.   Analysis Software (any one) 30 Internal/External 

6.   Energy Audit in Industry 30 Internal/External 

7.   TOEFL / IELTS 30 Internal/External 

8.   GRE / GATE 30 Internal/External 

9.   Condition Monitoring 30 Internal/External 

10.   Design for Manufacture and Assembly 30 Internal/External 

11.   Design of Experiments 30 Internal/External 

12.   Piping Design 30 Internal/External 

 

 

CREDITS 
 

SL. 
No. 

SUBJECT 
AREA 

CREDITS AS PER SEMESTER CREDITS 
TOTAL I II III IV V VI VII VIII 

1 HSMC 3 3      3 9 

2 BSC 11 9 4 4     28 

3 ESC 4 7 8      19 

4 PCC   11 19 12 12 8  62 

5 PEC     3 3 6 6 18 

6 OEC     3 6 3  12 

7 PROJ     3  3 6 12 

8 MC  0 0  0    0 

 TOTAL 18 19 23 23 21 21 20 15 160 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - I 

18EN151 TECHNICAL ENGLISH – I 
     (common to all branches) 

 

L T P C 

2 0 1 3 

Prerequisite:  No prerequisites are needed for enrolling into the course 

Objectives: 

• To develop basic conversation skills. 

• To build vocabulary skills with the right choice of words. 

• To improve students’ understanding of grammar in context progressively. 

• To empower students on professional writing 

• To use the LSRW skills in professional context 
UNIT - I   [ 9 ] 

Synonyms & Antonyms – Tenses (Simple Present, Present Continuous, Present Perfect, Simple Past, and  Simple Future) - 
Use of Modal Auxiliaries – Infinitive and Gerund –- Intensive Reading – Predicting Content – Interpretation -  Active 
Listening - Listening for the main idea - Need based Correspondence (request for joining hostel, bonafide certificate) 

UNIT - II   [ 9 ] 

British & American Terminology - Impersonal passive – Standard Abbreviations and Acronyms - Predicting Content - 
Drawing inferences - Listening for specific details - Listening to News – Job Application and Resume  – Writing Instructions 

UNIT - III   [ 9 ] 
Preposition of Time, Place and Movement – Concord (Subject & Verb Agreement)  – Passive Voice –Consonant Sounds – 
Pronunciation guidelines related to Vowels and Consonant – Skimming & Scanning - Inference – Context Based Meaning - 
Welcome Speech – Vote of Thanks. 
UNIT - IV   [ 9 ] 

Newspaper Reading – Vocabulary Building – Phrasal Verbs (Put, Give, Look, Take, Get, Call) – Note making – Rearranging 
the jumbled sentences - MoC – Anchoring – Role play in academic context – E Mail Etiquette – Introducing others. 

UNIT - V   [ 9 ] 

Listening to Dialogues – Listening to Telephonic Conversation - Recommendation Writing - Letter of Invitation (inviting, 
accepting and declining) – Paragraph writing - Letter to the Editor of a News paper – Drills using Minimal pairs – Presentation 
Skills.                                                                             

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1: Comprehend and apply Grammar in context for professional communication. 
CO2: Infer the gist and specific information. 
CO3: Express and interact in the society and place of study. 
CO4: Critically interpret by reading a text and comprehend a given text. 
CO5: Correspond and communicate for jobs. 

Text Books : 

1 1. Dr.P.Rathna, English Work Book – I, VRB Publishers Pvt. Ltd., Chennai, Fourth Edition, 2018.  

2 2. S.Sumant, Technical English – I, Vijay Nicole, Chennai, Second Edition, 2018. 

Reference Books : 

1 Meenakshi Raman. Technical Communcation, Oxford University Press, New Delhi, First Edition, 2017 

2 Seely, The Oxford Guide to Writing and Speaking, Oxford University Press, New Delhi, First Edition, 2016 

3 M Ashra Rizvi, Effective Technical Communication, Tata McGRAW HILL, New Delhi, First Edition, 2005 

4 
P.Kiranmani Dutt, A course in Communication Skills, Cambridge University Press, New Delhi, First Edition, 
2014 
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                       K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – I 

18MA151 ENGINEERING MATHEMATICS – I 
 (Common To All branches) 

L T P C 

3 1 0 4 

Prerequisite: No prerequisites are needed for enrolling into the course. 

Objectives: 

• To study the concepts of Matrices and its Applications. 

• To study the concepts and its applications of Ordinary Differential Equations  

• To acquire knowledge in solving differential calculus. 

• To study the concepts of functions of several variables  

• To acquire the basics of  Vector Calculus and its applications. 

UNIT – I  LINEAR ALGEBRA [ 12 ] 

Characteristic equation – Eigen values and Eigen vectors of a real matrix – Properties of Eigen values and Eigen vectors 
(Excluding proof) – Cayley Hamilton theorem (excluding proof) – Quadratic forms – Reduction of quadratic form to canonical 
form by orthogonal transformation.  

UNIT – II  ORDINARY DIFFERENTIAL EQUATIONS [ 12 ] 

Linear differential equations of second and higher order with constant coefficients – Differential equations with variable 
coefficients – Cauchy’s and Legendre’s linear equations – Method of variation of parameters. 

UNIT – III  DIFFERENTIAL CALCULUS [ 12 ] 

Curvature - Radius of curvature (Cartesian co-ordinates only) – Centre of curvature and Circle of curvature – Involutes and 
Evolutes.  

UNIT – IV  FUNCTIONS OF SEVERAL VARIABLES [ 12 ] 

Partial derivatives – Total derivatives – Euler’s theorem for homogenous functions – Taylor’s series expansion - Maxima and 
Minima for functions of two variables – Method of Lagrangian multipliers. 

UNIT – V  VECTOR CALCULUS                                  [ 12 ] 

Gradient, Divergence and Curl – Directional derivative – Irrotational and solenoidal vector fields – Green’s theorem in plane, 
Gauss divergence theorem and Stoke’s theorem – Problems in Cube, Cuboid and Rectangular paralleopiped only. 

Total (L: 45  T:15) = 60 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO1: Interpret the basics of Matrix applications in the field of engineering. 
CO2: Acquire knowledge in solving ordinary differential equations. 
CO3: Explain and apply the concepts of differential calculus problems.  
CO4:  Skills in developing and solving the functions of several variables.  
CO5: Acquire the basics of vector calculus and its applications 

Text Books : 

1 Ravish R Singh and Mukul Bhatt, Engineering Mathematics – I, McGraw Hill Publications, Third Edition, New Delhi 
2016. 

2 Grewal B.S, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company, Forty Three  Edition,                  
New Delhi, 2015. 

Reference Books : 

1 Bali N. P and Manish Goyal, Engineering Mathematics, Laxmi Publications (p) Ltd., Seventh Edition, 2016. 

2 Dass H.K, Advance Engineering Mathematics, S. Chand and company, Eleventh Edition, 2015. 

3 Jain R.K. and Iyengar S.R.K., - Advanced Engineering Mathematics, Narosa Publicaitons, Eighth Edition, 2012. 

4 http://www.sosmath.com/matrix/matrix.html 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - I 

18PH144 APPLIED PHYSICS 
(Common to AU & ME) 

L T P C 

3 0 0 3 

Prerequisite: NIL 
Objectives: 

• To recognize the various types of crystal structure and its application in the field of Engineering. 

• To compute and analyze various problems related to Applied Physics. 

• To understand the basic concepts behind the Crystal Structures and Quantum Physics. 

• To explore the basic concepts behind Materials & Laser Technology and Ultrasonics. 

• To comprehend the fundamentals of physics thereby exploring it for potential engineering applications. 

UNIT - I  CRYSTAL PHYSICS [ 9 ] 

Introduction to crystalline and amorphous solids – lattice and unit cell – seven crystal system and  Bravais lattices – Miller 
indices(hkl) –d-spacing in cubic lattice – atomic radius – coordination number – packing  factor calculation for sc, bcc, fcc 
and hcp– Crystal growth techniques – solution, melt (Bridgman and Czochralski). 

UNIT - II  QUANTUM PHYSICS [ 9 ] 

Black body radiation – Planck’s theory (derivation) – Deduction of Wien’s displacement law and Rayleigh – Jeans’ Law from 
Planck’s theory – Compton effect - Theory and experimental verification – Matter waves – Schrödinger’s wave equation – 
Time independent and time dependent equations – Physical significance of wave function – Particle in a one dimensional 
box. 

UNIT - III  MATERIALS TECHNOLOGY [ 9 ] 

Properties of matter: Hooke’s Law - Stress -Strain Diagram - Elastic Moduli - Poisson's ratio - Expression for bending 
moment and depression - Cantilever -  Expression for Young's modulus by Non uniform bending and its experimental 
determination. Materials testing: Mechanism of plastic deformation- slip and twinning – types of fracture –fatigue and creep  
test - Vickers Hardness test. 

UNIT - IV  LASER TECHNOLOGY [ 9 ] 

Introduction – Properties - Einstein’s Quantum theory of radiation: A and B coefficients - amplification of light by population 
inversion –pumping methods - Types of lasers: gas lasers - CO2, solid state lasers (Nd - YAG) - semiconductor lasers - 
Applications. 

UNIT - V  ULTRASONICS [ 9 ] 

Introduction – properties - Production: Piezoelectric oscillator –   Detection of ultrasonic waves – acoustic grating - velocity 
measurement –Industrial applications –drilling, welding, soldering and cleaning – SONAR - Non Destructive Testing – pulse 
echo system through transmission and reflection modes - Medical applications – Sonograms. 

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1: Utilize the conceived concepts and techniques for synthesizing novel crystals with enhanced multifunctional 
properties.  

CO2: Enumerate the preambles of quantum physics and implement its concepts to tackle the cumbersome engineering 
problems. 

CO3: Comprehend the fundamental ideas of strength of material for designing engineering components.  
CO4: Categorize the types of laser and utilize it for specific application based on their desirable requisite. 
CO5: Tackle the impact of engineering problem using nondestructive testing and biological applications. 

Text Book : 

1 
M.N. Avadhanulu and P.G. Kshirsagar, A text book of Engineering Physics, S. Chand and Company, New Delhi, 
seventh Edition, 2014. 

2 R.K.Gaur&S.L.Gupta, Engineering Physics, DhanpatRai Publication, New Delhi, seventh Edition, 2014. 

Reference Books : 

1 D. Halliday, R. Resnick and J. Walker, Fundamentals of Physics, John Wiley & sons, USA,nineth Edition, 2011. 

2 V. Rajendran, Engineering Physics, Tata McGraw Hill, New Delhi,first Edition, 2011. 

3 
R. A. Serway and J. W. Jewett, Physics for Scientists and Engineers with Modern Physics, Cengage Learning, USA, 
nineth edition, 2013. 

4 Arthur Beiser, Concepts of Modern Physics, Tata McGraw Hill, New Delhi, sixth Edition, 2010. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – I  

18CH051 ENGINEERING CHEMISTRY  
(Common to All Branches) 

L T P C 

3 0 0 3 

Prerequisite: NIL. 

Objectives: 

• To Impart knowledge about the manufacture, properties and uses of advanced engineering materials  

• To acquaint the students with the basic concepts of corrosion mechanism and its control  

• To understand the concept of thermodynamics 

• To gain knowledge about atomic structure and chemical bonding 

• To make the students conversant with various spectroscopic techniques 
UNIT - I   ADVANCED ENGINEERING MATERIALS  [ 9 ] 
Abrasives – Moh’s scale of hardness – types – natural [Diamond] – synthetic [SiC]; Refractories – characteristics – 
classifications [Acidic, basic and neutral refractories] – properties – refractoriness – RUL – porosity – thermal spalling; 
Lubricants – definition – function – characteristics – properties – viscosity index, flash and fire points, cloud and pour points, 
oiliness; Solid lubricants – graphite and MoS2; Nano materials – CNT– synthesis [CVD, laser evaporation, pyrolysis] – 
applications – medicine, electronics, biomaterials and environment. 

UNIT - II  ELECTROCHEMISTRY AND CORROSION  [ 9 ] 

Introduction – electrode potential – Nernst equation –  EMF series and its significance – types of cells (Electrolytic & 
electrochemical); Corrosion – causes, consequences – classification – chemical corrosion – electro chemical corrosion – 
mechanism; Galvanic & differential aeration corrosion – factors influencing corrosion – corrosion control – corrosion 
inhibitors. 

UNIT - III  CHEMICAL THERMODYNAMICS  [ 9 ] 

Terminology of thermodynamics – second law; Entropy – entropy change for an ideal gas – reversible and irreversible 
processes – entropy of phase transition – Clausius inequality; Free energy and work function – Helmholtz and Gibb’s free 
energy functions (Problems) – criteria of spontaneity; Gibb’s – Helmholtz equation (Problems) – Clausius- Clapeyron 
equation; Maxwell’s relations – Van’t Hoff isotherm and isochore (problems). 

UNIT - IV  ATOMIC STRUCTURE AND CHEMICAL BONDING  [ 9 ] 

Effective nuclear charge – orbitals – variations of s, p, d and f orbital – electronic configurations – ionization energy – 
electron affinity and electro negativity; Types of bonding – ionic, covalent and coordination bonding – hydrogen bonding and 
its types; Crystal field theory – the energy level diagram for transition metal complexes ([Fe(CN)6]3-, [Ni(CN)4]2- and [CoCl4]2- 
only); Role of transition metal ions in biological system; Band theory of solids. 

UNIT - V  PHOTOCHEMISTRY AND SPECTROSCOPIC TECHNIQUES  [ 9 ] 

Laws of photochemistry – Grotthuss Draper law – Stark-Einstein law – Beer-Lambert law – phosphorescence – fluorescence 
and it’s applications in medicine – chemiluminescence; Colorimetry – principle – instrumentation (block diagram only) –  
estimation of iron by colorimetry; principles of spectroscopy – selection rules – vibrational and rotational spectroscopy – 
applications; Flame photometry – principle – instrumentation (block diagram only) – estimation of sodium; Atomic absorption 
spectroscopy – principle – instrumentation (block diagram only) – estimation of nickel. 

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO 1: Make use of the manufacture, properties and uses of advanced engineering materials. 
CO 2: Recognize the knowledge on the concept of corrosion and its control.  
CO 3: Assess knowledge about thermodynamics. 
CO 4: Rationalize periodic properties such as ionization energy, electron affinity and electro negativity. 
CO 5: Recognize the usage of various spectroscopic techniques. 
Text Book : 

1 
Dr. A. Ravikrishnan, Engineering Chemistry, Srikrishna Hi-tech Publishing Company Private Limited, Chennai, 
Seventeenth Edition, 2016. 

2 
P.C. Jain and Monica Jain, Engineering Chemistry, Dhanpat Rai Publishing company, New Delhi, Seventeenth Edition, 
2015. 

Reference Books : 
1 S S. Dara and S. S. Umare, A Text book of Engineering Chemistry, S. Chand & Company Limited, New Delhi, Fifth 

Edition, 2015. 
2 N. Krishnamurthy, P. Vallinayagam and D. Madhavan, Engineering Chemistry, PHI Learning Private Limited,  New 

Delhi, Third Edition, 2014. 
3 S. Vairam, P. Kalyani and Suba Ramesh, Engineering Chemistry, Wiley India Private Limited,  New Delhi, First Edition, 

2013. 
4 B. Sivasankar, Engineering Chemistry, Tata McGraw – Hill Education Private Limited, New Delhi, First Edition, 2008. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - I 

18ME144 ENGINEERING DRAWING 
(Common to AU & ME) 

L T P C 
1 2 0 3 

Prerequisite:  No Prerequisites are needed for enrolling into the course. 

Objectives: 

• To gain the knowledge on plane curves and orthographic projection. 

• To sketch the projection of points, lines and plane surfaces. 

• To practice the projection of solids. 

• To construct the section of solids and development of surfaces. 

• To be taught the isometric and perspective projections. 
UNIT - I PLANE CURVES AND ORTHOGRAPHIC PROJECTION [09] 

Introduction on drafting instruments, BIS conventions and specifications, Lettering and Dimensioning-Conics-Construction of 
ellipse, parabola and hyperbola by eccentricity method -Construction of cycloid-Construction of involutes-Drawing of 
tangents and normal to the above curves. Representation of three dimensional objects-General principles of orthographic 
projection- First angle projection. 

UNIT - II PROJECTION OF POINTS, LINES AND PLANE SURFACES [09] 

Projection of points and straight lines located in the first quadrant -Determination of true lengths and true inclinations - 
Projection of polygonal surface and circular lamina inclined to any one reference plane. 

UNIT - III PROJECTION OF SOLIDS [09] 

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to one reference plane by 
change of position method. 

UNIT - IV SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES [09] 

Sectioning of above solids in simple vertical position by cutting planes inclined to one reference plane and perpendicular to 
the other- Obtaining true shape of section. Development of lateral surfaces of simple and truncated solids-Prisms, pyramids, 
cylinders and cones. 

UNIT - V ISOMETRIC AND PERSPECTIVE PROJECTIONS [09] 

Principles of isometric projection - isometric scale -isometric projections of simple solids, truncated prisms, pyramids, 
cylinders and cones. Perspective projection of prisms, pyramids and cylinders by visual ray method. 

                                                                                                                                          Total ( L : 15 T : 30)  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1:  Gain knowledge on basic drafting convention and perform sketching of basic geometrical constructions and  
          Orthographic projections of Engineering components. 
CO2:  Draw orthographic projection of points, lines and plane surfaces inclined to principle planes. 
CO3:  Practicing projections of simple solids which are inclined to reference planes by change of position method. 
CO4:  Construct sectional views and development of surfaces of simple and truncated solids 
CO5:  Prepare isometric views of simple solids and perspective projections of solids by visual ray method. 

Text Books : 

1 Natarajan, K.V., A text book of Engineering Graphics,  Dhanalakshmi Publishers, Chennai, Twenty ninth 
edition,2016. 

2  Kumar, M.S., Engineering Graphics, D.D. Publications, Chennai, second edition, 2007. 

Reference Books : 

1.   
Venugopal & Prabhu Raja, V., Engineering Graphics, New Age International (P) Limited , Chennai, Second edition, 
2008. 

2.   Bhatt, N.D., Engineering Drawing, Charotar Publishing House, Gujarat, Fifty Third Editions, 2014. 

3.   Shah, B., and Rana, B.C., Engineering Drawing, Pearson Education, Bengalore, Second Edition,2009. 

4.   Gopalakrishna, K.R., Engineering Drawing (Vol.I & II), Subhas Publications, Bangalore, second edition,2010. 

5. 
Basant Agarwal and Agarwal C.M., Engineering Drawing, Tata McGraw Hill Publishing Company Limited, New Delhi,  
second edition,.2013. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – I 
 

18GE027 WORKSHOP PRACTICES LABORATORY 
(Common to AU,CE & ME) 

L T P C 

0 0 3 1 
Prerequisite:  No Prerequisites are needed for enrolling into the course. 

GROUP A (CIVIL & MECHANICAL) 
Objectives:  

• To study moulding operation and make simple carpentry works. 

• To make welding of simple structures. 

• To be practice of lathe and drilling operations. 
LIST OF EXPERIMENTS 

 
1. Make Lap joint / Butt joint / T joint from the given wooden pieces using carpentry tools. 
2. Make a Butt joint / Lap joint / Tee joints using arc / gas welding equipment. 
3. Perform simple Facing and Turning operation using Centre Lathe. 
4. Make holes as per the given dimensions using drilling machine. 
5. Prepare a mould using solid/split patterns in Foundry. 
6. Study of fitting, smithy, Plastic Moulding and Glass cutting. 

 
 

LIST OF EQUIPMENT 
 
1. Fitting tools and its accessories                   -   15 Sets 
2. Carpentry tools and its accessories                   -   15 Sets 
3. Smithy tools and Open hearth furnace setup                 -   2 Sets 
4. Foundry tools and its accessories                 -    5 Sets  
5. Arc Welding equipments and its accessories                  -    5 Sets      
6. Oxy Acetylene welding setup and its accessories              -    1 Set 
7. Centre Lathe with its accessories                  -    2 Nos. 
8. Pillar type drilling machine                   -   1 No. 

 
 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Prepare green sand mould for simple patterns and carpentry components with simple joints. 
CO2: Perform welding practice to join simple structures. 
CO3: Practice simple operations in lathe and drilling machine. 
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                          K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – I 

18GE027 GROUP B (ELECTRICAL & ELECTRONICS) 
(Common to AU, CE, & ME) 

L T P C 

0 0 3 1 

Prerequisite: -   

Objectives: 

• To study different types of wiring used in house. 

• To learn the procedure for calibration of Single phase Energy meter        

• To learn components in electronics, different logic gates and the working of CRO. 
 

List of Experiments: 
 
ELECTRICAL ENGINEERING  

1. Fluorescent lamp wiring & Stair-case wiring. 
2. Calibration of Single phase Energy meter 
 

ELECTRONICS ENGINEERING  
1. Study of Electronic components and Soldering practice.  
2. Study of logic gates AND, OR, EX-OR, NOT, Half and Full Adder. 
3.  Study of CRO 

 

                      Total : 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1: Construct different types of wiring used in house. 
CO2: Calibrate single phase Energy meter. 
CO3: Organize different electronic components, logic gates and verify its working. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – I  

18CH028 
 

CHEMISTRY LABORATORY 
 (Common to All Branches)  

L T P C 

0 0 3 1 

Prerequisite: NIL  

Objectives: 

• To gain the practical knowledge and hands on experiences of understanding the principle of conductometric 
titration. 

• To acquaint the students with the estimation of iron by spectrophotometry. 

• To analyze the instrumental methods of chemical analysis. 

• To make the student to acquire practical skills in the determination of water quality parameters through volumetric 
and instrumental analysis. 

• To impart knowledge about the theoretical principles of corrosion in metals. 
LIST OF EXPERIMENTS: 

1. Conductometric Titration – Strong Acid Vs. Strong Base. 
2. Conductometric Titration – Mixture of Weak and Strong Acids Vs. Strong Base. 
3. Conductometric Titration – Precipitation, BaCl2 Vs. Na2SO4. 
4. Estimation of Ferrous ion by Potentiometry – Fe2+ Vs K2Cr2O7. 
5. Estimation of Hydrochloric Acid by pH metry. 
6. Estimation of Iron by Spectrophotometry. 
7. Estimation of hardness in water by EDTA method. 
8. Estimation of chloride in water sample by Argentometry.  
9. Estimation of dissolved oxygen (DO) in water by Winkler’s method. 
10. Determination of rate of corrosion of mild steel by weight loss method. 

Total : 30 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO1: Apply the principle of conductometric titration. 
CO2: Determine the role of pH in quantitative analysis of a solution. 
CO3: Perceive the knowledge of the concentration of Iron by electrochemical methods. 
CO4: Analyze the application of water in various fields. 
CO5: Identify the nature of corrosion process. 
Text Book : 

1 
Department of Chemistry Staff members, Chemistry Laboratory Manual, K.S.R. College of Engineering, 
Tiruchengode, Third Edition, 2018. 

2 I. Vogel, Vogel‘s Textbook of Quantitative Chemical Analysis, John Wiley & sons, New York, Eighth Edition, 2014 

Reference Books : 

1 
S. K. Bhasin and Sudha Rani, Laboratory Manual of Engineering Chemistry, Dhanpat Rai Publishing Company 
Private Limited, New Delhi, Third Edition, 2012. 

2 
I. Vogel and J. Mendham, Vogel‘s Textbook of Quantitative Chemical Analysis, Harlow, Prentice Hall, Sixth Edition, 
2000. 

3 
G.H. Jeffery, J. Bassett, J. Mendham and R.C. Denny, Vogel’s Text book of quantitative analysis chemical analysis, 
Longman, Singapore publishers, Singapore, ELBS Fifth Edition, 1996. 

4 
B.S. Furniss, A.J, Hannaford, P.W.G. Smith and A.R. Tatchel, Vogels Textbook of practical organic chemistry, John 
Wiley & sons, Newyork, Fifth Edition, 1989. 
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                           K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - II 

18EN251 TECHNICAL ENGLISH – II 
                                    (common to all branches) 

L T P C 
2 0 1 3 

Prerequisite:  No prerequisites are needed for enrolling into the course 

Objectives: 

• To make students firm on vocabulary and grammar. 

• To develop students speaking ability 

• To enhance students’ professional skills on professional writing. 

• To enable students reading and listening skills. 

• To optimize LSRW skills for personal development 
UNIT - I   [ 9 ] 
Technical Vocabulary – Changing words from one form to another - Articles – Compound Nouns - Critical reading - Need 
based Correspondence (In plant training & Industrial Visit) - Context based meaning – Introducing Oneself – Writing short 
Essays. 

UNIT - II   [ 9 ] 

Numerical Adjectives – Prefixes & Suffixes- If Conditionals – E-mail Writing - Greetings and Introductions – Making 
Requests – Seeking Information – Inviting People – Likes & Dislikes -. Listening for main ideas -  Report Writing. 

UNIT - III   [ 9 ] 
Framing Questions – ‘Wh’ Question – Yes / No Question –Discourse markers - Cause and Effect Expression - Critical 
reading, Making inference - Transcoding (Interpretation of Charts) - Listening and Note taking – Oral Presentation. 
 
UNIT - IV   [ 9 ] 
Expression of Purpose – Editing text for Spelling and Punctuation – Redundancies - Business Correspondence – Calling for 
Quotations, Seeking Clarification, placing order and Complaint - Extensive Listening – Short Comprehension Passages. 
 

UNIT - V   [ 9 ] 

Instructions – Describing – Telephone Etiquette - Listening to fill up forms and gapped texts – Agenda and Minutes of 
meeting – Check list – Essay Writing – Reading Short texts from Journals and Newspapers.  

Total  = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1: Comprehend and apply the enriched vocabulary, by knowing the basic grammatical structure, in academic and 

professional contexts. 
CO2: Recognize and use Standard English in diverse situations. 
CO3: Critically interpret by reading a text and comprehend a given text. 
CO4: Compose and write clearly in professional contest. 
CO5: Enhance the listening skill for academic purposes. 

Text Books : 

1 Dr.P.Rathna, English Work Book – II, VRB Publishers Pvt. Ltd., Chennai, Second Edition, 2016.  

2 1. S.Sumant, Technical English – I, Vijay Nicole, Chennai, Second Edition,2018. 

Reference Books : 

1 Dr.S.Sumant,Technical English I, Tata McGraw Hill,Chennai, First Edition, 2016. 

2 
Dept. of Humanities and social sciences, Anna University, Chennai, English for Engineers and Technologists, 
Orient Longman, First Edition, 2014. 

3 Hory Sankar Mukerjee, Business Communication, Oxford University Press, New Delhi, First Edition, 2013. 

4 
Department of English, English for Technologists and Engineers, Orient Black Swan, Chennai, First 
Edition,2016. 
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                         K.S.R. COLLEGE OF ENGINEERING (Autonomous)     R 2018 

    SEMESTER - II    

  18MA241                      
        

                               ENGINEERING MATHEMATICS – II 
 (COMMON TO  AU, CE & ME) 

L T P C 

3 1 0   4   
  Prerequisite: No prerequisites are needed for enrolling into the course. 

Objectives: 

• To study the concepts of analytic functions, conformal mapping and bilinear transformations. 

• To acquire knowledge in complex integration. 

• To study the concepts of Fourier series and its applications 

• To acquire knowledge in partial differential equations and its applications. 

• To study the concepts of  Laplace transform and inverse Laplace transform techniques. 
 UNIT - I ANALYTIC FUNCTIONS [12] 

Functions of a complex variable – Analytic functions – Necessary and sufficient conditions: Cauchy – Riemann Equation 
(excluding proof) – Harmonic functions – Construction of analytic functions (Milne Thomson method) – Conformal mapping: 
w = z+c, cz, 1/z and bilinear transformation. 

UNIT - II COMPLEX INTEGRATION [12] 

Complex integration – Statement and applications of Cauchy’s integral theorem and Cauchy’s integral formula – Laurent’s   
series expansion – Singular points – Residues – Cauchy’s residue theorem – Evaluation of real and definite  integrals on 
unit circle and semi – circular contour (excluding poles on boundaries). 

UNIT - III FOURIER SERIES     [12] 

Dirichlet’s conditions – General Fourier series - Odd and Even functions – Half range sine and cosine series – Harmonic 
analysis. 

UNIT - IV PARTIAL DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS [12] 

Formation of partial differential equations – Lagrange’s linear equation - Solutions of one dimensional  wave equation – 
Problems on vibrating string  with zero and non - zero initial velocity – One dimensional heat equation – Problems of steady 
state condition with zero and non- zero  boundary values. 

UNIT - V LAPLACE TRANSFORMATION                                                                         [12] 

Laplace transforms – Conditions for existence – Transform of elementary functions – Basic properties – Transform of 
derivatives– Initial and final value theorems (excluding proof). Transform of periodic functions. Inverse Laplace transforms 
(partial fraction method only) – Solution of linear ordinary differential equations of second order with constant coefficients. 

                                                                                                                                          Total (L: 45  T:15  ) = 60 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
C01:  Apply the concepts of analytic functions, conformal mapping and bilinear transformations. 
C02:  Solve the problems of Complex Integration. 
C03:  Identify the basics of Fourier series and its applications in the field of engineering. 
C04:  Analyze the concepts of partial differential equations and its applications. 
C05:  Gain the fundamentals of Laplace transform Inverse Laplace transform and its applications. 

Text Books : 

1 
Ravish R Singh and Mukul Bhatt, Engineering Mathematics II, McGraw Hill Publications, New Delhi, Third   edition, 
2016. 

2 
Grewal B.S., Higher Engineering Mathematics, Tata McGraw Hill Publishing Company, New Delhi, Forty third 
edition, 2015. 

Reference Books: 

1 Erwin Kreyszig, Advanced Engineering Mathematics, Wiley India,  Seventh Edition.(2016). 

2 Bali N.P and Manish Goyal, Engineering Mathematics, Laxmi Pub, Chennai, Seventh edition, 2016 

3 
P. Anuradha and V. Sudhakar, Transforms and Partial Differential Equations, Scitech publication,  
chennai,  Second edition, 2014. 

4 
lan Sneddon, Elements of Partial Differential Equations, McGraw-Hill International Editions, 
New Delhi,  Thirty fifth edition, 2012. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - II 

18PH234 MATERIALS PHYSICS  
 (ME) 

L T P C 

3 0 0 3 

Prerequisite: NIL 
Objectives: 

• To explore the prism concepts of molecular bonding in solids. 

• To compute and analyze various problems related to Materials Physics. 

• To understand the basic concepts of magnetic, dielectric and superconducting materials. 

• To emphasizes the different types of materials and the exciting prospects of advanced materials & nanotechnology. 

• To understanding the materials behavior by using characterization techniques. 

UNIT - I  MOLECULAR BONDING IN SOLIDS [ 9 ] 

Introduction to solids – Properties of ionic solids - Covalent bond- chemical bond-hybridization- Properties of covalent 
compounds-Metallic bond-Properties of metallic crystals-Inter molecular bonds-Dispersion bonds-Dipole bonds-hydrogen 
bonds - Phase diagram – solubility limit – phase equilibrium – phase rule. 

UNIT - II  MAGNETIC AND DIELECTRIC MATERIALS [ 9 ] 

Origin of magnetic moment – Bohr magneton – Dia, Para, Ferro and Anti ferromagnetism and its properties -  Domain 
theory– Hysteresis – soft and hard magnetic materials  –  Ferrites and its applications (Qualitative) – Dielectrics - Dielectric 
constant – Polarization in dielectrics – Electronic, Ionic, Orientational and Space charge polarizations – Internal or local field 
- Clausius - Mosotti equation – Dielectric loss – Applications. 

UNIT - III  SUPERCONDUCTING MATERIALS [ 9 ] 

Introduction- Properties - Type I and Type II superconductors –High Tc Superconductors – BCS theory of superconductors – 
Josephson effect – Applications – cryotron, superconducting magnets, SQUIDS and magnetic levitation. 

UNIT - IV  ADVANCED MATERIALS AND NANOTECHNOLOGY                                                                [ 9 ] 

New Engineering Materials: Metallic glasses – preparation, properties and applications – Shape memory alloys (SMA) – 
characteristics, properties of Ni-Ti alloy applications – advantages and disadvantages of SMA Nanomaterials: Properties- 
Top-down process: Ball Milling method – Bottom-up process: Pulsed Laser Deposition method - Carbon Nano Tube (CNT) - 
Fullerenes – Graphene - Properties and Applications. 

UNIT - V  MATERIALS CHARACTERIZATION [ 9 ] 

Introduction – Principle and working of X-Ray diffraction technique (XRD), Fourier Transform Infrared (FTIR) Spectroscopy, 
Scanning Electron Microscopy (SEM), Energy Dispersive X-ray Analysis (EDAX) - Transmission Electron Microscopy (TEM), 
Thermogravimetric analysis (TGA) and Differential Thermal Analysis (DTA). 

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO1: Exploit the conceived concepts for better understanding of solid structures. 
CO2: Categorize the magnetic materials for various applications based on their properties and employing the advanced 

concepts of dielectrics in electronic appliances. 
CO3: Imbibe the concepts of superconducting phenomenon that can be applied for possible technological and engineering 

applications. 
CO4: Apply the techniques for manufacturing of advanced materials aided with Nano properties. 
CO5: Comprehend the basics of characterization techniques of materials for the confirmation of compounds in crystal 

structure. 

Text Book : 

1 
M.N. Avadhanulu and P.G. Kshirsagar, A text book of Engineering Physics, S. Chand and Company, New Delhi, 
seventhEdition, 2014. 

2 S.O.Pillai, Solid StatePhysics, New Age Publication, Chennai, ninth Edition, 2015. 

Reference Books : 

1 D. Halliday, R. Resnick and J. Walker, Fundamentals of Physics, John Wiley & sons, USA, Ninth Edition, 2011. 

2 V. Rajendran, Materials Science, Tata McGraw Hill, New Delhi, Eighth Edition, 2011. 

3 Charles Kittel, Introduction to Solid State Physics, John Wiley & Sons, India, Seventh Edition, 2008. 

4 Arthur Beiser, Concepts of Modern Physics, Tata McGraw Hill, New Delhi, Sixth Edition, 2010. 

 
 
 

https://en.wikipedia.org/wiki/Thermogravimetric_analysis
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                           K.S.R. COLLEGE OF ENGINEERING (Autonomous)       R 2018 

SEMESTER – II 

18CS041 
PROGRAMMING FOR PROBLEM SOLVING 

 (Common to AU, CE, EC, EE  & ME) 

L T P C 

3 0 0 3 

Prerequisite: No prerequisites are needed for enrolling into the course. 

Objectives: 

• To learn the organization of a digital computer and problem solving. 

• To study basics of C programming. 

• To discover the knowledge of arrays and strings. 

• To know the concepts of functions and pointers. 

• To gain the knowledge of structures, unions and file. 

UNIT - I BASICS OF COMPUTER AND PROBLEM SOLVING  [ 9 ] 

Generation and Classification of Computer – Organization of Digital Computer – Categories of Software – Software 
Development Life Cycle – Number System and Conversions – Representation of an Algorithm: Pseudo code, Flowchart 
with examples – Steps in Problem Solving – Problem Solving Strategies. 

UNIT - II C PROGRAMMING BASICS [ 9 ] 

Fundamentals – Structure of a C program – Compilation and Linking processes – Constants, Variables – Data Types – 
Operators – Expressions – Managing Input and Output operations – Decision Making and Branching – Looping 
statements – Simple Programs. 

UNIT - III ARRAYS AND STRINGS [ 9 ] 

Arrays: Introduction, One Dimensional Array, Declaration – Initialization of One Dimensional Array, Two-Dimensional 
Arrays, Initializing Two Dimensional Arrays – Simple Programs. String: Declaring and Initializing String Variables – String 
handling Functions and Operations. 

UNIT - IV FUNCTIONS AND POINTERS [ 9 ] 

Function: Declaration – Definition – Categories – Pass by Value – Pass by Reference – Recursion – Pointers: Definition 
– Initialization – Pointers arithmetic – Pointers to Pointers – Pointers and Arrays – Simple Programs. 

UNIT - V STRUCTURES AND UNIONS   [ 9 ] 

Structures: Declaration – Definition – Structure within a structure – Union – Storage Classes – Preprocessor Directives – 
Files: Defining and Opening a file – Closing a file – Input/output operations on files – Command line arguments. 

Total  = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 

CO1: Identify basics of computer and problem solving. 
CO2: Summarize the basics of C programming. 
CO3: Design and Implement C programs for arrays and strings.  
CO4: Demonstrate efficient programs using functions and pointers  

CO5: Implement simple C applications using structures,unions and file. 

Text Books : 

1 Herbert Schildt, C - The Complete Reference, Tata McGraw-Hill, New Delhi, Fourth Edition, 2013. 

2 R.G.Dromey, How to Solve it by Computer, Pearson Education, India, Fifth Edition, 2008. 

References : 

1 Ashok N.Kamathane, Computer Programming, Pearson Education, India, Second Edition 2014. 

2 PradipDey, ManasGhosh, Fundamentals of Computing and Programming in C, Oxford University Press, England 
First Edition, 2013. 

3 Anita Goel and Ajay Mittal, Computer Fundamentals and Programming in C, Dorling Kindersley India Pvt. Ltd., 
Pearson Education in South Asia, Second Edition, 2013.  

4 Nptel.ac.in/courses/106104128/. 
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             K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – II 

18EE041 BASICS OF ELECTRICAL AND ELECTRONICS ENGINEERING 
(Common To AU, CE, CS, IT & ME) 

L T P C 

3 0 0 3 

Prerequisite: Engineering Mathematics, Engineering Physics 

Objectives: 

• To study the basic concepts of electric circuits and various measuring instruments. 

• To familiarize the constructional details and operation of the DC machines and transformers. 

• To impart knowledge on AC Motors and special electrical machines. 

• To understand the basic of various measuring instruments. 

• To study the characteristics of semiconductor devices and its applications. 

UNIT – I  ELECTRICAL CIRCUITS [ 9 ] 

Structure of Electrical Power System– Ohm’s Law – Kirchhoff’s Laws – Circuit Analysis – Introduction to AC Circuits: R, RL 
& RLC series circuits (Quantitative Approach Only), Average and RMS Value – Power factor for single phase Circuits – 
Three Phase Star and Delta Connections – Electrical Safety. 

UNIT – II  DC MOTORS AND TRANSFORMERS  [ 9 ] 

Faraday’s Law – Lenz’s Law-Fleming’s left hand and right hand rule, DC Motors: Construction –Operation – Series and 
Shunt Motor – Characteristics – Applications. Single Phase Transformer: Construction – Operation – EMF Equation – Types 
– Applications. 

UNIT – III  AC MOTORS & SPECIAL MACHINES [ 9 ] 

Single Phase Induction Motor: Construction – Operation – Split Phase Induction Motor and Capacitor Start Induction Run 
Motor – Applications, Three Phase Induction Motor:  Construction – Operation – Types – Applications. Special Machines: 
Stepper Motor. 

UNIT – IV  MEASURING INSTRUMENTS [ 9 ] 

Basic Methods of Measurements: Direct and Indirect, Functional elements of an instrument – Errors in measurements – 
Analog and Digital Instruments – Basic Principle of Indicating Instruments – Moving Coil and Moving Iron Ammeter and 
Voltmeter. Dynamometer type Wattmeter – Induction type Energy Meter – Cathode Ray Oscilloscope. 

UNIT – V  ANALOG AND DIGITAL ELECTRONICS [ 9 ] 

Semiconductor devices: PN Junction Diode, Zener diode: classification, operation and Characteristics– Bipolar Junction 
Transistor – CE Configurations and its Characteristics. Review of number systems – digital logic gates – Introduction to 
Microprocessors. 

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO1: Solve the electric circuits by applying basic circuital laws using various combinations of circuit elements. 
CO2: Explain the construction, operating principle and application of DC motor, transformers. 
CO3: Enlighten the construction, operating principle and application of AC motors. 
CO4: Illustrate the function of various measuring instruments. 
CO5: Discuss the characteristics of Diodes, Zener diode, BJT using CE configurations 

Text Books : 

1 
Smarajit Ghosh,Fundamentals of Electrical and Electronics Engineering, PHI Learning Private Limited, New Delhi, 
Second Edition, 2007. 

2 
V.Jegathesan, K.VinothKumar and R.Saravanakumar,Basic Electrical and Electronics Engineering, Wiley India 
Publication, New Delhi, First Edition, 2012. 

References : 

1 Muthusubramanian,R., Salivahanan S and Muraleedharan, K.A., Basic Electrical, Electronics and Computer 
Engineering, Tata McGraw Hill Publishing Co Ltd., New Delhi, Second Edition, 2006. 

2 Nagsarkar T K and Sukhija M S,Basics of Electrical Engineering, Oxford University Press, London, Ninth Edition, 2005. 

3 Mehta, V.K and Rohit Mehta, Principle of Electrical Engineering, S Chand & Company, New Delhi, Second Edition 
2008. 

4 Mahmood Nahvi and Joseph A. Edminister, Electric Circuits, Schaum’ Outline Series, Tata McGraw Hill Publishing Co 
Ltd., New Delhi, Fifth Edition, 2002. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - I 

18AU026 
COMPUTER AIDED DRAWING LABORATORY 

(Common To AU & ME) 

L T P C 

0 0 3 1 

Prerequisite: - 

Objective: 

• To develop skill for using software to create 2D and 3D Models. 

• To draw two dimensional sketches, views in AutoCAD environment.  

• To create solid models of objects, objects in basic shapes etc. 

• To explain and interpret the sectional views of the solid objects. 

• To create the isometric projections and 3D models of simple objects      
List of Experiments: 

 
1. Study of capabilities of software for Drafting and Modeling– Coordinate systems (absolute, relative, polar, etc.) – 

Creation of simple figures like polygon and general multi-line figures. 
2. Drawing of a Title Block with necessary text and projection symbol. 
3. Drawing of curves like parabola, spiral, in volute using B spine or cubic spine.  
4. Drawing of front view and top view of simple solids like prism, pyramid, cylinder, cone, etc., and dimensioning.  
5. Drawing of front view, top view and side view of objects from the given pictorial views (e.g. V block, base of a 

mixie, simple stool, objects with hole and curves). 
6. Drawing of a plan of residential building (Two bed rooms, kitchen, hall, etc.) 
7. Drawing of a simple steel truss. 
8. Drawing sectional views of prism, pyramid, cylinder, cone, etc.  
9. Drawing isometric projection of simple objects. 
10. Creation of 3D models of simple objects and obtaining 2D multi-view drawings from 3D model. 

 
 

 

                      Total : 45 Periods 

 
Course Outcomes: On Completion of this course, the student will be able to 
CO1:  Demonstrate graphical skills like drafting and modeling using the software packages.   
CO2:  Draw the engineering curves. 
CO3:  Create 2D and 3D models of engineering components and residential building. 
CO4:  Construct the sectional views and isometric projection of the solid objects.    
CO5:  Create, render, and manipulate 3D AutoCAD drawings and convert 2D drawings to 3D drawings.  
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                                    K.S.R. COLLEGE OF ENGINEERING (Autonomous)                 R 2018 

SEMESTER – II 

18CS027             PROGRAMMING FOR PROBLEM SOLVING LABORATORY 
      (Common to  AU, CE, EC, EE & ME) 

L T P C 

0 0 3 1 

Prerequisite: No prerequisites are  needed for enrolling into the course   

Objective: 

• To study and identification of PC hardware and interfacing components. 

• To learn the basic concept of creating a table, flow chart, mail merge in a word document. 

• To know spreadsheet for creating the charts and apply formulas and functions. 

• To get knowledge of power point presentation with animations and generate a report in MS access 

• To gain the practical knowledge of how to implement C programs for simple application. 
LIST OF EXPERIMENTS 

1. Study and Identification of PC Motherboard and its interfacing components  
2. Prepare a Bio-data using MS Word with appropriate page, text and table formatting options and send the same to 

many recipients using mail merge.  
3. Prepare a mark sheet with five subjects for five students in MS Excel File using Formulas, Functions and charts.  
4. i) Prepare a Power Point presentation for your organization with varying animation effects using timer.  
 ii) Prepare a Student Database in MS Access, manipulate the data and generate report.  
 

Implement the following program using Raptor tool and C 
 
5. Generate Fibonacci series and compute factorial for a given number using looping statements. (While and 

do…while). 
6. Consider the five subjects Physics, Chemistry, Biology, Mathematics and Computer. Calculate the average and 

grade according to following:  
                     Percentage >= 90%: Grade A 
                     Percentage >= 80%: Grade B 
                     Percentage >= 70%: Grade C 
                     Percentage >= 60%: Grade D 
                     Percentage >= 40%: Grade E 
                     Percentage < 40%: Grade F Using if … else & switch 
7. Declare an array with N elements then delete given element from the array and display. 
8. Maintain a record of ‘n’ employee details using an array of structures with four fields (Employee ID, Name, salary 

and designation). Assume appropriate data type for each field. Print the employee details. 
9. Generate prime factors of an integer using functions. 
10. Implement the following using pointer: 
          i) Arithmetic operations   ii) Swapping of two variables. 

 

                      Total : 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1: Create a table, flow chart, mail merge and apply text manipulation in a word document 
CO2: Construct a spreadsheet for creating the charts and apply formulas and functions.  
CO3: Design power point presentation with animations and generate a report in MS access. 
CO4: Apply good programming design methods for program development.  
CO5: Design and implement C programs for simple applications. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – II 

18PH028                       PHYSICS LABORATORY 
                      (Common to all branches) 

L T P C 

0 0 3 1 

Prerequisite: Knowledge in Engineering Physics 

Objectives: 

• To train engineering students on basis of measurements and the instruments. 

• To gain the practical knowledge and hands on experiences of understanding the physics concepts applied in optics, 
sound and thermal physics. 

• To give practical training on basic Physics experiments which are useful to engineers. 

• Apply the analytical techniques and graphical analysis to the experimental data.  

• To develop intellectual communication skills and discuss the basic principles of scientific concepts in a group. 
 

List of Experiments: 
1. Determination of wavelength of Laser using grating and the Size of the Particles. 
2. Determination of thickness of the given material by Air – wedge method. 
3. Determination of velocity of Ultrasonic waves and compressibility using Ultrasonic interferometer. 
4. Spectrometer grating - Determination of wavelength of mercury spectrum. 
5. Determination of thermal conductivity of a bad conductor by Lee’s disc method. 
6. Determination of Young’s modulus of the material of a uniform bar by Non – Uniform bending method. 
7. Determination of Band gap energy of a semiconductor. 
8. Determination of Viscosity of a given liquid by Poiseuille’s method. 
9. Torsional pendulum - Determination of rigidity modulus of a given wire. 
10. V-I Characteristics of Solar Cell. 

 

                      Total : 30 Periods 

Course Outcomes: On Completion of this course, the student will be able to 

CO1: Comprehend the different physical parameters of optics. 

CO2:  Perceive the production of ultrasonic waves through inverse piezoelectric effect and to determine the velocity of 
sound waves in the given liquid.  

CO3: Explore the principle of thermal conductivity thereby to calculate the thermal conductivity of various bad conductors 
like cardboard, mica, etc. 

CO4: Confer the experimental counterparts of materials properties such as modulus, solar cell, and energy gap. 
CO5: Imbibe the concept of capillary action in fluid dynamics and to compare the coefficient of viscosity of the given liquid. 
Text Book: 

1. Faculty Members of Physics, Physics Lab manual, Department of Physics, K.S.R. College of Engineering, 
Namakkal, seventeenth Edition, 2018. 

2. Dr. P. Mani, Physics Lab Manual & Observation Book, Dhanam Publications, tweleth Edition Chennai 2017. 
Reference : 

1. Dr. G. Senthilkumar, Physics Lab manual, VRB Publications Pvt. Ltd., Chennai, tenth Edition, 2006. 
2. R Suresh & Dr. C. Kalyanasundaram, Physics Laboratory, Sri Krishna Hitech Publishing Company Pvt. Ltd., 

Chennai, fifth Edition, 2017. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER –  II 

18MC052 ENVIRONMENTAL SCIENCE AND ENGINEERING 
(Mandatory, non - credit course) (Common to All Branches) 

L T P C 
3 0 0 0 

Prerequisite: NIL 

Objectives: 

• To impart knowledge on the principle of environmental science and engineering. 

• To embellish the students to understand the usages of natural resources, ecosystem and biodiversity. 

• To create awareness on pollution, value education and social issues. 

• For appreciate the importance of environment by assessing its impact on the human world. 

• To envision the surrounding environment, its functions and its value. 
UNIT - I  INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES  [ 9 ] 
Environment – definition – scope and importance – need for public awareness; Forest resources – use – over exploitation – 
deforestation; Water resources – over–utilization of surface and ground water; Mineral resources –environmental effects of 
extracting and using mineral resources; Food resources – overgrazing – effects of modern agriculture – fertilizer–pesticide 
problems – water logging – salinity; Role of an individual in conservation of natural resources.  Activity: Slogan making 
event on conserving natural resources or plantation of trees. 

UNIT - II  ECOSYSTEM AND BIODIVERSITY  [ 9 ] 

Concept of an ecosystem – structure and function of an ecosystem – producers – consumers and decomposers – Food 
chain – food web – energy flow in the ecosystem – ecological pyramids – Ecological succession; Forest ecosystem and 
Aquatic ecosystems (Estuary and marine ecosystem); Biodiversity – introduction – definition – Values of biodiversity; Hot-
spots of biodiversity; Endangered and Endemic Species of India. Activity: Arrange a trip to visit different varieties of plants.  

UNIT - III  ENVIRONMENTAL POLLUTION  [ 9 ] 

Pollution – introduction and different types of pollution; Causes – effects and control measures of air pollution and water 
pollution – water quality parameters – hardness – definition – types; Alkalinity – definition – types; BOD and COD (definition 
and significance); Noise pollution –  solid waste management – hazardous waste – medical and e-wastes; Role of an 
individual in prevention of pollution. Activity: Drive for segregation of waste or cleanliness drive.  

UNIT - IV  SOCIAL ISSUES AND ENVIRONMENT   [ 9 ] 

Water conservation – rain water harvesting and watershed management; Environmental ethics – Issues and possible 
solutions; Climate change – global warming and its effects on flora and fauna – acid rain – ozone layer depletion; Disaster 
Management – earth quake – cyclone – tsunami – disaster preparedness – response and recovery from disaster. Activity: 
Poster making event on water management or Climate change. 

UNIT - V  SUSTAINABILITY AND GREEN CHEMISTRY  [ 9 ] 

Sustainable development – from unsustainable to sustainable development – Environmental Impact Assessment (EIA); 
Human rights; Value education; HIV/AIDS; Role of information technology in environment and human health; 12 Principles 
of Green Chemistry. Activity: Group discussion on Sustainability or Lecture from an expert on Green chemistry.  

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO 1: Prioritize the importance in conservation of resources for future generation. 
CO 2: Relate the importance of ecosystem and biodiversity. 
CO 3: Analyze the impact of pollution and hazardous waste in a global and societal context. 
CO 4: Identify the contemporary issues that result in environmental degradation that would attempt to provide solutions          
            to overcome the problems.  
CO 5: Categorize the concept of Sustainability and Green Chemistry. 

Text Book : 

1 
Dr. T. Arun Luiz, Environmental Science and Engineering, S. Chand & Company Private Limited, New Delhi, First 
Edition, 2016. 

2 
Anubha Kaushik and C. P. Kaushik, Environmental Science and Engineering, New Age International Publishers, 
Chennai, Fourth Edition, 2014. 

Reference Books : 
1 G. Tyler Miller and Scott E. Spoolman, Environmental Science, Cengage Learning India Private Limited, New Delhi, 

Fourteenth Edition, 2014. 
2 Dr. A. Ravikrishnan, Environmental Science and Engineering, Sri krishna Hi-tech Publishing Company Private Limited, 

Chennai, Tenth Edition, 2014.  
3 Raman Sivakumar, Introduction to Environmental Science and Engineering, Tata McGraw Hill Education Private 

Limited, Fourth Edition, 2012. 
4 S S. Dara, A Text book of Environmental Chemistry and pollution control, S. Chand & Company Limited, New Delhi, 

Tenth Edition, 2005. 
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                                   K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - III    

18MA341 
 

STATISTICS AND NUMERICAL METHODS 
(COMMON TO B.E. AU & ME) 

L T P C 

3 1 0   4   

Prerequisite: No prerequisites are needed for enrolling into the course. 

 Objectives: 

• To acquire knowledge in testing of hypothesis. 

•  To study the concepts of design of experiments. 

• To introduce the basic concepts of solving algebraic, transcendental and simultaneous equations. 

• To study the techniques of numerical differentiation and integration. 

• To study the concepts of solving initial value and boundary value problems for ordinary differential equations.  
 UNIT - I TESTING  HYPOTHESIS [12] 

Sampling distributions - Tests for single mean and difference of means - Test for single variance and difference of  
variances - ‘t’ distribution - Chi-square test for Goodness of fit and Independent of Attributes - F distribution.   

UNIT - II DESIGN OF EXPERIMENTS [12] 

One way and two way classifications - Completely Randomized Design - Randomized Block Design - Latin Square Design. 

UNIT - III SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS [12] 
Solution to algebraic and transcendental equations - Newton-Raphson method, Regula-falsi method - Solutions to  
 simultaneous linear equations - Gauss Elimination method - Gauss-Seidel method - Eigen value of a matrix by  
Power method. 

UNIT - IV NUMERICAL DIFFERENTIATION AND INTEGRATION [12] 

Numerical differentiation using Newton’s forward and backward interpolation methods - Numerical integration by  
 Trapezoidal and Simpson’s 1/3rd and 3/8th rule - Double integrals using trapezoidal rule and Simpson’s rule. 

UNIT - V 
INITIAL AND BOUNDARY VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 
EQUATIONS 

[12] 

Solving first order Ordinary Differential Equations - Euler’s and Modified Euler’s Method -Fourth order  
Runge-Kutta Method - Milne’s predictor and corrector method - Finite difference solution of second order ordinary  
differential equation. 

                                                                                                                            Total (L: 45  T:15  ) = 60 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
C01:  Develop their skills in testing of hypothesis for small and large samples in real life problems. 
C02:  Develop the basic concepts of classifications of design of experiments in the field of agriculture. 
C03:  Apply the numerical techniques for solving algebraic, transcendental and simultaneous equations. 
C04:  Solve the numerical differentiation and integration problems. 
C05:  Solve the ordinary differential equations with initial conditions and boundary conditions numerically. 

Text Books : 

1 
Grewal. B.S. and Grewal. J.S., Numerical Methods in Engineering and Science, Khanna Publishers,  
 New Delhi, Tenth Edition,  2015. 

.2 S.P. Gupta, Statistical Methods, Sultan Chand & Sons, New Delhi, Fortyth edition, 2014 

Reference Books: 

1 Burden, R.L and Faires, J.D, Numerical Analysis, Cengage Learning, New Delhi, Ninth Edition, 2016. 

2 
Devore. J.L., Probability and Statistics for Engineering and the Sciences, Cengage Learning,  
New Delhi, Eighth Edition, 2016. 

3 
P. Kandasamy, K. Thilagavathy, K. Gunavathy Numerical Methods, S. Chand Company, New Delhi, 
Fifth edition, 2016. 

4 S.R.K. Iyengar, R.K.Jain,Numerical Methods, New Age International Publishers, New Delhi, First  edition, 2015. 
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                           K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – III 

18ME312 ENGINEERING THERMODYNAMICS 
(Use of  Steam table, Psychometric and Mollier Charts) 

L T P C 

3 1 0 4 

Prerequisite: -  Physics & Chemistry 

Objectives:  

• To apply the Basic concepts of Thermodynamics for a system. 

• To familiarize the Laws of Thermodynamic systems. 

• To explore the behavior of steam formation and its properties. 

• To design the thermodynamics relations of ideal and real gases. 

• To analyse the Psychometric properties of air. 

UNIT - I INTRODUCTION [12] 

Basic Concepts - Continuum, Micro and Macroscopic approach, Path and Point function, Thermodynamic properties, 
Equilibrium, Thermodynamic systems, State, Process, Cycle, Quasi static process, Cyclic and Non cyclic process, Indicator 
diagram, Steady flow energy equation, Heat and Work, Enthalpy, Entropy, Flow and non flow process, Concept of 
temperature. 

UNIT - II LAWS OF THERMODYNAMICS [12] 

Zeroth law and its thermometric property, First Law - Flow and Non flow process, Internal energy, Stored energy, Specific 
heats, Perpetual Motion Machine (PMM), limitations, Heat, Work and Energy for different systems.  
Second law - Need, Heat reservoir, Source, Sink, Heat engine, Heat pump and Refrigerators, Kelvin Plank and Clausius 
Statements and their equivalence, Reversibility and irreversibility, Carnot engine-theorem, cycle, COP and efficiency-
Clausius inequality. 

UNIT - III PURE SUBSTANCES [12] 

Pure substances, Steam formation, Thermodynamic properties, Phase rule, PVT correlations, h-s and T-s relations, dryness 
fraction, Energy, Quality of steam, use of steam tables and Mollier chart. 

UNIT - IV IDEAL & REAL GASES AND THERMODYNAMIC RELATIONS [12] 

Ideal and Real gases-characterization, Comparison, Properties, Reduced property, Gas constant, Compressibility, Equation 
of state, Vander Waals equation, Gas Mixtures - Mole fraction, Mass fraction, Avogadro’s law, Dalton’s law, Gibbs function, 
Tds equation, Maxwell’s relations, Joule-Kelvin effect, Clausius-clapeyron equation, Compressibility factor. 

UNIT - V PSYCHROMETRY  [12] 

Properties-Property calculations of air vapour mixture-Psychometric chart, Process - Adiabatic saturation, Sensible heating 
and Cooling, Humidification and Dehumidification, Heating and dehumidification, Cooling and dehumidification, Evaporative 
Cooling, psychrometer. 

                                                                                                          Total (L:45 T:15) =60 Periods 

Course Outcomes: Upon the completion of this course the students will be able to 
CO1: Describe the basic concepts of thermodynamics and able to differentiate heat and temperature. 
CO2: Apply the law of thermodynamics to open and closed systems and calculate entropy and availability. 
CO3: Identify and analyze the phase changes of pure substances. 
CO4: Derive simple thermodynamic relations of ideal and real gases and distinguish properties of gas mixture. 
CO5: Analyze the properties of moist air and its use in psychometric processes.  

Text  Books : 

1 Nag P.K., Engineering Thermodynamics, Tata McGraw-Hill, New Delhi, Fifth Edition, 2015. 
2 C.P. Kothandaraman , Engineering Thermodynamics, New Age international(p) Ltd, New Delhi, sixth edition,2018 

Reference Books : 

1. Rajput R.K.,  A Text book of Engineering Thermodynamics, Laxmi publications (P) ltd., Chennai, Fifth Edition, 2013. 
2. Natarajan E., Engineering Thermodynamics, Anuragam Publications, Chennai, First  Edition, 2012. 

3. Yunus A.Cengel & Michael A. Boles, Thermodynamics, Tata McGraw-Hill, New Delhi, Eighth Edition 2015. 

4. Arora C.P., Thermodynamics, Tata McGraw-Hill, New Delhi, second edition, 2003. 
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                     K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – III 

18ME313        FLUID MECHANICS AND MACHINERY 
L T P C 

3 0 0 3 

Prerequisite : Engineering Physics 

Objectives: 

• To obtain basic  knowledge of fluid flow and its properties.            

• To analyze the properties of flow through circular conduits.   

• To gain knowledge on dimensional analysis and applicability of physical laws.   

• To explore the types pumps and its performance characteristics. 

• To acquire the characteristics flow through turbines. 

UNIT - I FLUID PROPERTIES AND FLUID FLOW [09] 

Units & Dimensions, Properties of fluids - Specific gravity, specific weight, viscosity, compressibility, vapour pressure 
and gas laws - capillarity and surface tension, Pressure measurement.  
Fluid Flow-Types, rate of flow, continuity equation, momentum equation, Bernoulli’s equation and its applications. 

UNIT - II FLOW THROUGH CIRCULAR CONDUITS [09] 

Flow through circular conduits and circular annuli, Boundary layer concepts, Hydraulic and energy gradient, Darcy - 
Weisbach equation, Friction factor and Moody diagram, Minor losses. Flow through pipes in series and in parallel. 

UNIT - III DIMENSIONAL ANALYSIS [09] 

Dimension and units: Buckingham’s П theorem, Dimensionless parameters, Models and similitude, Applications of 
dimensionless parameters. 

UNIT - IV PUMPS [09] 

Euler’s equation- Theory of roto-dynamic machines-Various efficiencies-Velocity components at entry and exit of the 
rotar-Velocity triangles-Centrifugal pumps- Performance curves- Reciprocating pump- Indicator diagrams-Air vessels-
Rotary pumps-Classification and working. 

UNIT - V TURBINES [09] 

Classification of turbines-head and efficiencies-velocity triangles. Axial, radial and mixed flow turbines. Pelton wheel, 
Francis and Kaplan turbines- working principles- draft tube- performance curve for turbines. 

                                                                                                                         Total=45 Periods 

Course Outcomes: Upon completion of this course, the students will be able to   
CO1: Explore the various properties of fluid flow. 
CO2: Analyze major and minor losses in pipes. 
CO3: Modeling of fluid flow with dimensional quantities. 
CO4: Investigate the performance of different pumps. 
CO5: Evaluate the performance of turbines. 

Text Books : 

1 Bansal, R.K., Fluid Mechanics and Hydraulics Machines, Laxmi Publications (P) Ltd., New Delhi, Second 
Edition,2015. 

2 Kumar. K.L., Engineering Fluid Mechanics  Eurasia Publishing House (P) Ltd., New Delhi, Seventh Edition, 1995. 

Reference Books : 

1.  Som S K., Gautam Biswas, Chakraborty S., Introduction to Fluid Mechanics and Fluid Machines,  McGraw Hill 
Education,New Delhi, Third Edition, 2011. 

2.  Rathakrishnan. E, Fluid Mechanics - An Introduction,  PHI Learning, Delhi, India, Third Edition ,2012. 

3.  
Ramamrutham. S, Fluid Mechanics, Hydraulics and Fluid Machines, Dhanpat Rai & Sons, Delhi, Second Edition, 
2014. 

4.  Streeter. V. L., and Wylie, E.B., Fluid Mechanics, McGraw Hill, New Delhi, Third Edition,1983. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – III 

18ME314 MANUFACTURING TECHNOLOGY - I 
L T P C 

3 0 0 3 

Prerequisite:  No Prerequisites are needed for enrolling into the course. 
 
Objectives:  

• To describe the concepts of metal cutting operations and cutting fluids. 

• To gain knowledge on working of standard lathe and various operations. 

• To provide knowledge on the metal casting processes. 

• To explore the working of various metal joining processes. 

• To interpret various metal forming processes. 

UNIT - I THEORY OF METAL CUTTING  [ 09] 

Introduction: material removal processes, types of machine tools - theory of metal cutting: chip formation, orthogonal 

cutting, cutting force calculations - cutting tool materials, tool wear, tool life, surface finish, cutting fluids. 

UNIT - II CENTRE LATHE [ 09] 

Centre lathe, constructional features, cutting tool geometry, various operations, taper turning methods, thread cutting 

methods, special attachments, machining time and power estimation. 

UNIT - III METAL CASTING PROCESSES [ 09] 

Sand moulds - Types and properties of  Moulding sand – Pattern – Types and selection of patterns  - Pattern  materials  

and allowances -   Types of Moulding processes - Core making - Methods of Sand testing -  Types of moulding machines - 

Melting furnaces - Working principle of Special casting processes - Shell, investment casting - Ceramic mould - Lost Wax 

process - Pressure die casting - Centrifugal casting - CO2 process - Casting defects - Inspection methods. 

UNIT - IV METAL JOINING PROCESSES  [ 09] 

Fusion welding processes - Arc welding equipments - Electrodes - Coating and specifications- Principles and applications 

of TIG, MIG, Submerged, Plasma arc welding, Laser beam welding processes. Solid state welding –Friction, Explosive 

and ultrasonic welding -Gas welding - Equipments used - Flame characteristics - Filler and Flux materials - Brazing and 

soldering process.- Weld defects 

UNIT - V METAL FORMING PROCESSES  [ 09] 

Hot working and cold working of metals - Forging process - Types of Forging - Rolling of metals - Principle of wire drawing 

- Tube drawing - Principles of Extrusion - Types of Extrusion - Hot and Cold extrusion - Sheet metal characteristics - 

Typical shearing operations, bending and drawing operations - Stretch forming operations. 

                                                                                                                                Total  =  45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Explore the knowledge on metal cutting theory.  
CO2: Identify the construction of centre lathe and its operations. 
CO3: Gain knowledge about metal casting processes. 
CO4: Analyze and Select the metal joining processes. 
CO5: Explore various metal forming processes.  

Text Books : 
1 Hajra Choudhury, Elements of Workshop Technology, Vol. I and II, Media Promotors Pvt. Ltd., Mumbai, Second 

edition,2008. 
2 Gowri, S., Hariharan, P., and Suresh Babu, A., Manufacturing Technology 1, Pearson Education , Delhi, Second 

Edition,2008. 
Reference Books : 
1 Magendran, B.S., Parashar & Mittal, R.K., Elements of Manufacturing Processes, Prentice Hall of India, Third 

Edition,2003. 
2 Rao, P.N.,Manufacturing Technology, Tata McGraw-Hill Publishing Limited, Delhi, Third Edition, 2013. 
3 Sharma, P.C., A text book of production technology. Chand and Company, Delhi, Fourth  Edition, 2007. 
4 Begman, Manufacturing Process, John Wilely & Sons, New york, Eighth Edition, 2005. 
5
. 

Serope Kalpajian, Steven R.Schmid, Manufacturing Engineering and Technology, Pearson Education, Delhi, Second 
Edition, 2010. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 
  SEMESTER – III 

18ME315 BASIC MECHANICS 
L T P C 
3 1 0 4 

Prerequisite:  No Prerequisites are needed for enrolling into the course. 
Objectives  :   

• To study basics and equilibrium of particles with respect to forces. 

• To explore the equilibrium of rigid bodies and role of friction in engineering components. 

• To investigate the inertia forces of various plane surfaces.  

• To analyze the basics of kinematics in moving and rolling elements. 

• To acquire the concepts of rigid body dynamics. 
UNIT - I BASICS AND EQUILIBRIUM OF PARTICLES [12] 
Introduction - units and Dimensions - Laws of Mechanics - Lame’s Theorem Parallelogram and triangular Law of forces - 

Vector operations: addition, subtraction, dot product, cross product -Coplanar Forces - resolution and composition of forces 

- Equilibrium of a particle - forces in space - equilibrium of a particle in space - equivalent force systems- principle of 
transmissibility-single equivalent force. 
UNIT - II EQUILIBRIUM OF RIGID BODIES AND FRICTION [12] 
Moment of a force about point - Varignon’s theorem- Moment of a couple-resolution of force in to force couple system-
resultant of coplanar non concurrent system -equilibrium of Rigid bodies in two dimensions. Frictional force- Frictional 
resistance - classification of friction- laws of friction - coefficient of friction-angle of friction - angle of repose - simple contact 
friction-Wedge friction, screw friction, rolling resistance, Ladder friction, Belt friction. 
UNIT - III PROPERTIES OF SURFACES [12] 

Properties of sections - area, centroids ,volumes- T section, I section, Angle section, moment of inertia first moment of 

inertia, second moment of inertia and product moment of inertia, Parallel axis theorem - Perpendicular axis theorem, polar 
moment of inertia, radius of gyration, mass moment of inertia. 
UNIT - IV DYNAMICS OF PARTICLES [12] 
Kinematics: Rectilinear & Curvilinear motion of particles, displacements velocity and acceleration.  
Kinetics: Newton’s law, Work Energy method, Impulse and Momentum, Impact of elastic bodies. 
UNIT-V ELEMENTS OF RIGID BODY DYNAMICS [12] 
Translation and rotation of rigid bodies-velocity and acceleration -General plane motion, Absolute motion-relative motion 
Crank - connecting rod mechanism, Instantaneous centre of rotation. 

                                                                                                                               Total ( L : 45 T : 15)  = 60 Periods 
Course Outcomes: On completion of this course, the students will be able to 
CO1: Acquire knowledge in the law of mechanics, forces and equilibrium of particles. 
CO2: Analyze moments, couples and equilibrium of rigid bodies and frictional forces. 
CO3: Determine centroid and moment of inertia using integration methods. 
CO4: Examine the concepts of kinematics and kinetics. 
CO5: Interpret the elements of rigid body dynamics. 
Text Books : 

1. 
Palanisamy, M.S., Nagan, S.  Engineering Mechanics -Statics and Dynamics, Tata McGraw-Hill, Delhi, Second 
Edition,2001. 

2. 
Natesan, S.C.,Engineering Mechanics Statics and Dynamics, Umesh Publications ,Niagara ,Delhi, Second 
Edition,2005. 

Reference Books : 
1. Beer F.P. and Johnson Jr. E.R., Vector Mechanics for Engineers, Vol. I Statics and Vol. II Dynamics, McGraw-Hill 

International Edition, New Delhi, Third Edition, 2004.  
2. Rajasekaran, S. and Sankarasubramanian, G., Engineering Mechanics Statics and Dynamics, Vikas Publishing House 

Pvt. Ltd., Chennai, Third Edition, 2005. 
3. Irving H. Shames and Krishna MohanaRao. G., Engineering Mechanics - Statics and Dynamics, Pearson Education 

Delhi, Fourth Edition, 2006. 
4. Hibbeller, R.C. and Ashok Gupta, Engineering Mechanics: Statics and Dynamics, Pearson Education, Delhi, Eleventh 

Edition, 2010. 
5. Kumar, K.L., Engineering Mechanics,  Tata McGraw-Hill Publishing company, New Delhi, Third Revised Edition, 2008. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – III 

18ME316 ENGINEERING MATERIALS AND METALLURGY 
L T P C 

3 0 0 3 
Prerequisites : Engineering Physics, Applied Physics. 

Objectives      :  

• To study the microstructure, composition and properties of metal alloys. 

• To explore various heat-treatment processes for metals. 

• To analyze the properties metals through various testing methods. 

• To study the effect of alloying in ferrous and non ferrous metals. 

• To exhibit the properties, process and application of Non-metallic materials. 

UNIT - I CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS [09] 

Constitution of alloys - Solid solutions, substitutional and interstitial - phase diagrams, Isomorphous, eutectoid, eutectic, 
peritectic, and peritectoid reactions, Iron - Iron carbide equilibrium diagram. Classification of steels and cast Irons, 
microstructure, properties and applications. 

UNIT - II HEAT TREATMENT [09] 

Definition – Full annealing, stress relief, recrystallisation and spheroidizing –normalising, quenching, hardening and 
tempering of steel. Isothermal transformation diagrams – cooling curves superimposed on Time Temperature 
Transformation (TTT) diagram, Critical Cooling Rate (CCR) – Hardenability, Jominy end quench test – Austempering, 
Martempering – case hardening, carburising, nitriding, cyaniding, carbonitriding – Flame and Induction hardening. 

UNIT – III MECHANICAL PROPERTIES AND TESTING [09] 

Mechanism of plastic deformation, slip and twinning - Types of fracture - Testing of materials under tension, compression 
and shear loads - Hardness tests (Brinell, Vickers and Rockwell), Impact test - Izod and Charpy, Fatigue and creep tests, 
fracture toughness tests. 

UNIT – IV FERROUS AND NON FERROUS ALLOYS [09] 

Effect of alloying additions on steel Manganese (Mn), Silicon (Si), Chromium (Cr), Molybdenum (Mo), Vanadium (V), 
Titanium (Ti) and Tungsten (W) - stainless and tool steels – HSLA maraging steels – Gray, White, malleable, spheroidal – 
Graphite - alloy cast irons. Copper and Copper alloys –Brass, Bronze and Cupronickel –Aluminum and Aluminum -Copper –
precipitation strengthening treatment. 

UNIT – V NON-METALLIC MATERIALS [09] 

Polymers – types of polymer, commodity and engineering polymers – Glass transition and melting temperature of polymers 
– Structures, Properties and applications of Polyethylene (PE), Polypropylene (PP), Polystyrene (PS), Polyvinylchloride 
(PVC), Polycarbonate (PC), Polyamide (PA), Polyimide (PI), Polyamide-imide (PAI), Poly Tetra Fluro Ethylene (PTFE) – 
Urea and Phenol, Polyurethane, Polystyrene, Thermoplastic polyurethane (TPU), Natural Rubber.  Formaldehydes – 
Engineering Ceramics – Properties and applications of Alumina (Al2O3), Silicon Carbide (SiC), Silicon Nitride (Si3N4) – Glass 
annealing – Fibre and particulate reinforced composites, Powder metallurgy: Process and applications. 

Total  = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 
CO1: Demonstrate the structure, composition and properties of metals, alloys and non-metals. 
CO2: Apply various heat-treatment processes in metals. 
CO3: Investigate mechanical properties of metals through various testing methods. 
CO4: Identify suitable alloy materials for ferrous and non ferrous metal alloys. 
CO5: Show the properties and applications of Non-metallic materials. 

Text Books : 

1. 
Khanna, O.P., A text book of Materials Science and Metallurgy, Dhanpat  Rai Publications, New Delhi, Second 
Edition,2013. 

2. Raghavan,V., Materials Science and Engineering, PHI Learning Pvt. Ltd., Delhi, Sixth Edition, 2015. 

References : 
1 Dieter George E., Mechanical Metallurgy, McGraw-Hill, New Delhi, Third Edition, 2013. 

2 Raghavan V., Materials Science and Engineering, Prentice Hall of India Pvt. Ltd., New  Delhi, Fifth Edition, 2018. 

3 Premamoy Ghosh, Polymer Science and Technology-Plastics, Rubber, blends and Composites, Tata  McGraw-Hill, 
New Delhi, Third Edition,2013. 

4 http://nptel.ac.in/courses/113106032/ 

5 http://www.vssut.ac.in/lecture_notes/lecture1424355321.pdf. 

http://nptel.ac.in/courses/113106032/
http://www.vssut.ac.in/lecture_notes/lecture1424355321.pdf
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER -  III 
 

18ME321 THERMAL ENGINEERING LABORATORY 
L T P C 

0 0 3 1 

Prerequisite  :  Engineering Thermodynamics. 

Objectives   :  

• To study the basic knowledge in Valve timing and Port timing diagram. 

• To investigate the properties of fuels and oils. 

• To assess the performance of Petrol engine and plot its characteristics. 

• To review the performance of Diesel engines and plot their characteristics. 

• To examine the performance of steam generator and steam turbine. 
 

LIST OF EXPERIMENTS 
     
1) Valve Timing Diagram. 
2) Port Timing Diagram. 
3) Determination of Viscosity using Red Wood Viscometer. 
4) Determination of Flash and Fire Points. 
5) Morse Test on Multi cylinder Petrol Engine. 
6) Performance Test on 4-stroke Diesel Engine. 
7) Heat Balance Test on 4-stroke Diesel Engine. 
8) Retardation Test to find Frictional Power of Diesel Engine. 
9) Determination of pressure at various crank angle positions in 4-stroke Diesel Engine. 
10) Study of Performance and Energy Balance on Steam Generator and Turbine. 

 
Total = 45 Periods 

 
LIST OF EQUIPMENT 

 
1. I.C Engine – 2 stroke and 4 stroke model.    1 set. 
2. Red Wood Viscometer.      1 No. 
3. Apparatus for Flash and Fire Point.     1 No. 
4. Multi-cylinder Petrol Engine.    1 No. 
5. 4-stroke Diesel Engine with mechanical loading.   1 No. 
6. 4-stroke Diesel Engine with hydraulic loading.   1 No. 
7. 4-stroke Diesel Engine with electrical loading.   1 No. 
8. Single cylinder Petrol Engine.    1 No. 
9. Data Acquisition system with 4-stroke Diesel Engine.                 1 No. 
10. Steam Boiler with turbine setup.     1 No. 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Acquire the basic knowledge in Valve timing and Port timing diagram of IC engine 
CO2: Examine the properties of fuels and lubricants 
CO3: Evaluate the performance of Petrol engine and plot its characteristics. 
CO4: Demonstrate the performance of Diesel engines and plot their characteristics. 
CO5: Analyze the performance of steam generator and steam turbine. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – III 

18ME322 FLUID MECHANICS AND MACHINERY LABORATORY 
L T P C 

0 0 3 1 

Prerequisite :  No Prerequisites are needed for enrolling into the course. 

Objectives :  

• To explore the flow characteristics of a liquid through Venturi and Orifice meter. 

• To investigate various types of flows characteristic. 

• To study the properties of flow through pipes. 

• To examine the characteristic curves of different pumps. 

• To evaluate the performance of hydraulic turbines. 

LIST OF EXPERIMENTS 

 

1. Determination of the Coefficient of discharge of given Orifice meter. 

2. Determination of the Coefficient of discharge of given Venturi meter. 

3. Calculation of the rate of flow using Rota meter. 

4. Determination of friction factor for a given set of pipes. 

5. Flow measurement using Pitot tube. 

6. Performance test on centrifugal pump. 

7. Performance test on reciprocating pump. 

8. Performance test on Gear pump. 

9. Performance test on Pelton wheel turbine. 

10. Performance test on Kaplan turbine. 

Total = 45 Periods 

 

 

LIST OF EQUIPMENT 

 

1. Orifice meter setup    -          1 No.  

2. Venturi meter setup    -          1 No. 

3. Rotameter setup    -          1 No. 

4. Pipe Flow analysis setup    -          1 No. 

5. Pitot tube set up    -          1 No. 

6. Centrifugal pump setup                                 -          1 No. 

7. Reciprocating pump setup   -          1 No. 

8. Gear pump setup    -          1 No. 

9. Pelton wheel turbine setup   -          1 No. 

10. Kaplan turbine setup    -          1 No. 

 

 

Course Outcomes: On completion of this course, the students will be able to 

CO1: Determine flow properties of  fluids through orifice meter and venturi meter. 
CO2: Demonstrate the role of friction in flow through pipes. 
CO3: Measure the flow parameters using Pitot tube. 
CO4: Obtain the performance characteristics of various pumps. 
CO5: Evaluate the performance of various turbines. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – III 

18HR351   CAREER DEVELOPMENT SKILLS - I     
(Common to All Branches) 

L T P C 
0 2 0 0 

Prerequisite:  No prerequisites are needed for enrolling into the course 

Objectives: 

• To help individuals cope with continued changes in the world of work. 

• To help individuals understand their unique abilities, interests, and aptitudes. 

• Ability to speak, express and interact in the society and place of study. 

• Critically interpret and comprehend a given text. 

• Ability to make extempore speech. 
UNIT - I  EFFECTIVE ENGLISH – SPOKEN ENGLISH    [6] 

 Basic Rules of Grammar – Parts of Speech – Tenses – Verbs – Sentences construction -  Vocabulary – idioms & 
phrases – Synonyms – Antonyms – Dialogues and conversation – Exercise(Speaking) 

UNIT - II  ESSENTIAL COMMUNICATION [6] 

Verbal communication – Effective communication – Active Listening – Paraphrasing – Feedback, Non Verbal 
Communication – Body language of self and Others, Important of feelings in communication – Dealing with feelings in 
communication practice - Exercise     
UNIT - III  WRITTEN COMMUNICATION – PART 1  [6] 
Usage of noun, pronoun, adjective (Comparative Forms), Verb, Adjectives, Adverb, Tenses, Articles and Preposition – 
Change of Voice – Change of Speech – One word Substitution – Using the same word as different parts of speech – 
Odd Man Out – Spelling & Punctuation (Editing) 
UNIT - IV  WRITTEN COMMUNICATION – PART – 2  [6] 
Analogies – Sentences Formation – Sentence Completion – Sentence Correction – idioms & Phrases – Jumbled 
Sentences, Letter Drafting (Formal Letters) – Reading Comprehension (Level 1) – Contextual Usage – Foreign 
Languages Words used in English – Exercise 

UNIT - V  ORAL COMMUNICATION – PART – 1    [6] 

Self introduction – Situational Dialogues / Role Play (Telephonic Skills) – Oral Presentations – Prepared –‘ Just A 
Minute’ Sessions (JAM) – Presentation Skills – Exercise 

Total  = 30 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1: Have competent knowledge on grammar with an understanding of its basic rules. 
CO2: Communicate effectively and enhance interpersonal skills with renewed self – confidence. 
CO3: Construct sentence in English and make correction. 
CO4: Perform oral communication in any formal situation. 
CO5: Develop their LSRW skills. 

Text Books : 

1 Anne Laws, Writing Skills, Orient Black Swan. Hyderabad, First Edition, 2011. 

2 Sarah Freeman, Written Communication in English, Orient Black Swan, Hyderabad, First Edition, 2015 

Reference Books : 

1 M Ashra Rizvi, Effective Technical Communication, Tata McGraw HILL, New Delhi, First Edition, 2005. 

2 Raj N Bakshmi, English Grammar Practice, Orient Black Swan,   Hyderabad, First Edition, 2009. 

3 Norman Lewis. W.R., “Word Power Made Easy”, Goyal Publications 

4 Thakur K B Sinha, Enrich Your English, Vijay Nicole, Chennai, First Edition, 2005. 

5 M Ashra Rizvi, Effective Technical Communication, Tata McGraw HILL, New Delhi, First Edition, 2005. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 

R 2018 

SEMESTER – III 

18MC051 CONSTITUTION OF INDIA 
(Common to all branches) 

L T P C 

3 0 0 0 

Prerequisite: Nil 

Objectives: 

• To promote harmony throughout the nation. 

• To enables the supreme law and helps to maintain integrity in the society and to promote unity among the 
citizens to build a great nation. 

• To learn about the fundamentals of our Indian constitution and their structure. 

• To understand the formation of state government, union government, Indian Judiciary System and Election 
Commission. 

• To provides a way of life. It includes fraternity, liberty, and equality as the notion of a happy life and which 
cannot be taken from each other. 

UNIT - I  INTRODUCTION [ 9 ] 

Historical Background – Significance of the Constitution - Making of the constitution – Constituent Assembly of India - 
Role of the constituent Assembly - Salient features of the constitution - Nature of Federal system. 

UNIT - II  FUNDAMENTAL RIGHTS AND DUTIES [ 9 ] 

Preamble – Citizenship – Fundamental Rights – Fundamental Duties and Responsibilities – Directive Principles of State 
Policy - Procedure for Amendment. 

UNIT - III  UNION GOVERNMENT [ 9 ] 

Union Government – President – Vice President – Prime Minister – Powers and Duties – Cabinet – Council of Ministers – 
Parliament -  Functions – Lok Sabha – Rajya Sabha – Role of the Speaker. 

UNIT - IV  STATE GOVERNMENT [ 9 ] 

State Government – The Governor – Council of Ministers and Chief Minister – Powers and Functions – State legislature 
– Local Governance. 

UNIT - V  JUDICIAL SYSTEM AND ELECTION COMMISION [ 9 ] 

The Indian Judicial System – Supreme Court – High Courts of India – Judicial Review – Election Commission of India – 
Duties and Responsibilities – State Election Commissions – Roles and functions. 

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1: Categorize the emergence and evolution of Indian Constitution. 
CO2: Comprehend the fundamental rights and duties of the Indian citizen. 
CO3: Recognize and evaluate the Indian Political scenario amidst the emerging challenges. 
CO4: Analyze the organs of the state in the contemporary scenario. 
CO5: Asses about the Indian judiciary system and working of Election Commission. 

Text Book : 

1 P.M. Bakshi, The Constitution of India , Universal law Publishing, New Delhi, fifteenth Edition, 2018. 

2 D.D.Basu, Introduction to the constitution india, Lexis nexis Publisher, New Delhi, second Edition, 2015. 

Reference Books : 

1 Brij Kishore Sharma, Introduction to the constitution india, PHI Learning Pvt. Ltd, New Delhi, seventh Edition, 2015. 

2 Sharma B. K, Introduction to the Constitution of India, PHI Learning Pvt. Ltd, New Delhi, sixth Edition, 2011. 

3 M. Laxmikanth, Indian Polity, Tata McGraw Hill, New Delhi, sixth Edition, 2017. 

4 Prof. Mahendra Pal Singh,  Constitution of India, Eastern Book company, Lucknow, thirteenth Edition, 2015. 
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                                           K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - IV 

18MA434 
 

            OPERATIONS RESEARCH 
                (B.E. Mechanical Engineering) 

L T P C 

3 1 0 4 

 Prerequisite: No prerequisites are needed for enrolling into the course.  

 Objectives: 

• To study the concepts of optimization techniques for decision making problem in engineering fields. 

• To acquire knowledge in Transportation and Assignment problems. 

• To study the concepts of project scheduling by network analysis. 

• To enumerate the concepts in stock control models,  

• To study the concepts of sequencing and replacement problems in mechanical engineering. 

UNIT - I LINEAR PROGRAMMING PROBLEM [12] 

Introduction - Scope and role of OR - Phases of OR - Limitations of OR - Linear programming problem - Formulation of 
linear programming problem - Optimum solution by graphical method - Simplex method (using slack variables only). 

UNIT - II TRANSPORTATION  AND ASSIGNMENT PROBLEM [12] 

Transportation Models (Minimizing and Maximizing Cases)-Balanced and Unbalanced cases- Initial Basic feasible solution 
by North West Corner Rule, Least cost and Vogel’s approximation methods. Check for optimality by Modified method. 
Assignment Models (Minimizing and Maximizing Cases)-Balanced and Unbalanced Cases - Solution by Hungarian method.  

UNIT - III NETWORK MODELS [12] 

Network - Fulkerson’s rule - Construction of a network - Critical path method (CPM) - Programme Evaluation and Review 
Techniques (PERT) - Project scheduling by PERT analysis. 

UNIT - IV INVENTORY MODEL [12] 

Types of Inventory - Deterministic inventory models - Purchase and manufacturing models with and without shortages - 
Quantity discount model - Price breaks (up to 3 price breaks) - Probabilistic inventory model. 

UNIT - V REPLACEMENT MODELS AND SEQUENCING [12] 

Replacement of items that deteriorate with time - Value of money changing with time - Not changing with time - Optimum  
replacement policy - Individual and group replacement. Sequencing problem - Assumptions - Processing of ‘n’ jobs in  
2 machines, ‘n’ jobs with ‘m’ machines. 

Total (L: 45  T: 15) = 60 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1: Develop the decision making during the uncertain situations by linear programming approach. 
CO2: Identify to minimize the Transportation and Assignment cost and maximize the profit in industries. 
CO3: Develop the network techniques in project scheduling. 
CO4: Study the importance of stock controlling to maximize the profit. 
CO5: Apply the Replacement and sequencing methods in manufacturing engineering. 
Text Books : 

1 
P.K. Gupta and Man Mohan Problems in Operations Research, S. Chand and Co , New Delhi, Fourteenth  edition, 
2016. 

2 
Wayne. L. Winston, Operations research applications and algorithms, Thomson learning, New Delhi, Tenth edition 
2016. 

Reference Books: 

1 Hira and Gupta, Problems in Operations Research, S.Chand & Co, New Delhi ,Tenth edition, 2015 

2 Taha. H.A, Operation Research, Pearson Education , New Delhi , Sixth edition, 2016. 

3 J.K Sharma, Operations Research theory and Applications, ,New Delhi, Eleventh  edition, 2017. 

4 https://en.wikipedia.org/wiki/Resource_management. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

                                                                                SEMESTER – IV 

18ME412 STRENGTH OF MATERIALS 
L T P C 

3 1 0 4 

Prerequisite: Basic Mechanics. 

Objectives: 

• To explore stress, strain relationships in rigid and deformable bodies. 

• To analyze the shear force and bending moment acting on beams. 

• To evaluate deflection of beams and columns in various methods 

• To analyze the torsion behavior of compound shafts and springs 

• To interpret the stresses of spherical and planes in two dimensions. 

UNIT - I STRESS, STRAIN, DEFORMATION OF SOLIDS [12] 

Rigid and Deformable bodies – Strength, Stiffness and Stability – concept of Stress and strain; stress strain diagrams, 

Tensile, Compressive and Shear stresses – Deformation of simple and compound bars under axial load – Thermal stress – 

Elastic constants and their relationships – Strain energy – Strain energy in uniaxial loads. 

UNIT - II BEAMS - LOADS AND STRESSES [12] 

Types of beams: Supports and Loads – Shear force and Bending Moment diagrams for different loadings in Cantilever, 

Simply supported and Overhanging beams – Stresses in beams – Theory of simple bending – Stress variation along the 

length and in the beam section – Effect of shape of beam section on stress induced – Shear stresses in beams – Shear 

flow. 

UNIT - III DEFLECTION OF BEAMS AND COLUMNS  [12] 

Elastic curve of Neutral axis of the beam under normal loads – Evaluation of beam deflection and slope: Double integration 

method, Macaulay Method, and Moment-area Method –Columns – End conditions – Equivalent length of a column – Euler 

equation – Slenderness ratio –  Rankine formula for columns. 

UNIT - IV TORSION IN CIRCULAR SHAFTS [12] 

Analysis of torsion of circular bars – Shear stress distribution – Bars of Solid and hollow circular section – Stepped shaft – 

Twist and torsion stiffness – Compound shafts – Fixed and simply supported shafts – Application to close-coiled helical 

springs – Maximum shear stress in spring section including Wahl Factor – Deflection of helical coil springs under axial loads 

– stresses in helical coil springs under torsion loads. 

UNIT - V ANALYSIS OF STRESSES IN TWO DIMENSIONS [12] 

Biaxial state of stresses – Thin cylindrical and spherical shells – Deformation in thin cylindrical and spherical shells – Biaxial 

stresses at a point – Stresses on inclined plane – Principal planes and stresses – Mohr’s circle for biaxial stresses – 

Maximum shear stress - Strain energy in  bending and torsion. 

                   Total (L: 45  T:15) = 60 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Acquire knowledge about stress, strain relationships in rigid and deformable bodies. 
CO2: Explore the impact of shear force and bending moment of beams for various loads 
CO3: Examine deflection of beams and columns through various methods 
CO4: Investigate the torsion behavior of compound shafts and springs 
CO5: Analyze biaxial state of stresses in cylinders and planes 
Text Books : 

1. Bansal R.K., Strength of materials, Laxmi publications, Chennai, Sixth Edition, 2015. 

2. Popov E.P, Engineering Mechanics of Solids, Prentice-Hall of India, New Delhi, Third Edition, 2004. 

References : 

1. Nash W.A, Theory and problems in Strength of Materials, Schaum Outline Series, McGraw-Hill Book Co, New Delhi, 

Fourth Edition,1998. 

2. Kazimi S.M.A, Solid Mechanics, Tata McGraw-Hill Publishing Co., New Delhi, Third Edition, 2004. 

3. Ryder G.H, Strength of Materials, Macmillan India Ltd., Noida, Third Edition, 2002. 

4. Ray Hulse, Keith Sherwin & Jack Cain, Solid Mechanics, Palgrave ANE Books, New Delhi, 2004. 

5. http://nptel.ac.in/courses/112107147. 
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                     K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER -  IV   

18ME413     THERMAL ENGINEERING 
L T P C 
3 0 0 3 

Prerequisite : Engineering Thermodynamics. 
Objectives: 

• To study the classification, components and working principles of an IC engine. 

• To analyze the performance of various gas power cycles. 

• To explore the concepts of flow through nozzles and turbines. 

• To examine the performance of different types of air compressors. 

• To appraise the working principles of refrigeration and air conditioning systems. 

UNIT – I INTERNAL COMBUSTION ENGINES  [09] 

Classification, Components and their functions, Working principles of two stroke and four stroke engine, Comparison-two 
stroke and four stroke, SI and CI engines, Actual and Ideal valve timing diagram and port timing diagram, Carburettor 
systems, Fuel injection systems, Lubrication system, Cooling and Ignition System, Combustion phenomena, Octane and 
Cetane number Pre ignition, Detonation and Knocking, Delay period, Supercharging, Formation of exhaust emission in SI 
and CI engines. 

UNIT – II GAS POWER CYCLES [09] 

Introduction, Otto, Diesel, Dual, Brayton cycles, Calculation of work done, mean effective pressure and air standard 
efficiency and Comparison of gas power cycles. 

UNIT - III STEAM NOZZLES AND TURBINES [09] 

Steam nozzle – Flow through steam nozzles, shapes of nozzles, effect of friction, critical pressure ratio, Maximum 
discharge, co-efficient of nozzle, supersaturated flow.  
Turbine - Impulse and Reaction principles, compounding methods, velocity triangles, axial and tangential components, 
speed regulations. 

UNIT - IV AIR COMPRESSOR [09] 

Classification and working principle of various types of compressors, Work of compression with and without clearance, 
Volumetric efficiency, Isothermal efficiency and Isentropic efficiency of reciprocating compressors, Multistage air compressor 
with inter cooling, work of multistage air compressor. 

UNIT - V REFRIGERATION AND AIR CONDITIONING [09] 

Refrigeration-Fundamentals, Refrigeration systems, C.O.P., Air refrigeration system, Vapour compression and Vapour 
absorption system, Working principles, T-S diagram, Effect of Superheat and Sub-cooling. Air conditioning systems-
Classification, Components and its working. 

                                                                                                                                                                Total=45 Periods 

Course Outcomes:  Upon completion of this course, the students will be able to   
CO1: Explore various components and working principles of SI and CI engine. 
CO2: Investigate the processes of various gas power cycles 
CO3: Demonstrate the knowledge on flow through nozzles and turbines. 
CO4: Analyze the performance of air compressor. 
CO5: Evaluate the performances of refrigeration and air conditioning systems. 

Text Books: 

1.  Rajput, R. K., Thermal Engineering, S.Chand Publishers, Mumbai, Second Edition, 2010. 

2.  Kothandaraman, C.P. Domkundwar, S.Domkundwar, A.V., A Course in Thermal Engineering, Dhanpat Rai & sons 
, New Delhi, Fifth Edition, 2002. 

Reference Books: 

 1. Arora, C.P., Refrigeration and Air Conditioning, Tata Mc Graw-Hill Publishers, New Delhi, Third Edition, 2014. 

 2. Ganesan, V., Internal Combustion Engines , Tata Mcgraw-Hill,New Delhi, Fourth Edition, 2012. 

 3. Rudramoorthy, R.,Thermal Engineering,Tata McGraw-Hill, New Delhi, Fourth Edition, 2003. 

 4. Singhal, B.L.,Thermal Engineering, Macmillan Publishers India Ltd, Noida, Second Edition, 2011. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – IV 

18ME414 MANUFACTURING TECHNOLOGY – II 
L T P C 

3 0 0 3 

Prerequisite:  Manufacturing Technology – I. 

Objectives: 

• To explore the basic concepts of special purpose lathe. 

• To demonstrate the constructional features of reciprocating machine tools. 

• To study the features of special purpose machines and its applications. 

• To examine super finishing process of machined surfaces. 

• To study the features of CNC machines and its programming techniques 

UNIT - I SPECIAL PURPOSE LATHES [ 08] 

Capstan and turret lathes – Automatic lathe - single spindle, Swiss type, Automatic screw type, Multi spindle - Turret 

indexing mechanism, Bar feed mechanism. 

UNIT - II RECIPROCATING MACHINE TOOLS, MILLING AND GEAR CUTTING [ 10] 

Working principles of shaper, planer, slotting machine – specifications, work holding and tool holding devices - Working 

principles of Milling machines - types, Cutters, indexing mechanisms – Working principles of Gear cutting, forming, 

generation,  construction of gear milling, shaping and gear  hobbing – Finishing of gears. 

UNIT - III SPECIAL PURPOSE  MACHINE TOOLS [ 09] 

Drilling and boring machines- working principles and classifications - Sawing machine: hack saw, band saw, circular saw; 

broaching machines: broach construction - push, pull, surface and continuous broaching machines. 

UNIT - IV SUPER FINISHING PROCESSES [ 09] 

Grinding wheel - specifications and selection, types of grinding process - cylindrical grinding, surface grinding, centreless 

grinding - honing, lapping, super finishing, polishing and buffing.  

UNIT - V NUMERICAL CONTROL MACHINES [ 09] 

Numerical control (NC) machine tools - CNC: types, constructional details. Part programming fundamentals - manual 

programming - computer assisted part programming. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 

CO1: Identify the basic concepts of special purpose lathe. 
CO2: Study the constructional features of reciprocating machine tools 
CO3: Explore the constructional features of special purpose machines. 
CO4: Interpret the super finishing methods for machined surfaces 
CO5: illustrate the construction of CNC machines and its programming methods 

Text Books : 

1. Hajra Choudry, S. K., Elements of Work Shop Technology – Vol. II, Media Promoters, Punjab, Second Edition, 2006. 

2. HMT, Production Technology, Tata McGraw-Hill, New Delhi, Third Edition, 2002. 

Reference Books : 

1. Rao, P.N., Manufacturing Technology: Metal Cutting and Machine Tools, Tata McGraw–Hill, New Delhi, Second 

Edition, Second Edition,2013. 

2. Sharma, P.C., A Text Book of Production Engineering, S. Chand and Co. Ltd, Delhi, Fourth edition, 2010. 

3. Helmi A. Youssef, Hassan A. El-Hofy, Mahmoud H. Ahmed, Manufacturing Technology: Materials, Processes, and 

Equipment, CRC Press, UK, 2011. 

4. Nagendra Parashar, B. S., Mittal, R. K., Elements of Manufacturing Processes, PHI Learning Pvt. Ltd, New Delhi, 

Second Edition,2004. 

https://www.google.co.in/search?biw=1280&bih=889&tbm=bks&tbm=bks&q=inauthor:%22Helmi+A.+Youssef%22&sa=X&ved=0ahUKEwj8kqaM9sTLAhVBto4KHXb3D7QQ9AgIOTAC
https://www.google.co.in/search?biw=1280&bih=889&tbm=bks&tbm=bks&q=inauthor:%22Hassan+A.+El-Hofy%22&sa=X&ved=0ahUKEwj8kqaM9sTLAhVBto4KHXb3D7QQ9AgIOjAC
https://www.google.co.in/search?biw=1280&bih=889&tbm=bks&tbm=bks&q=inauthor:%22Mahmoud+H.+Ahmed%22&sa=X&ved=0ahUKEwj8kqaM9sTLAhVBto4KHXb3D7QQ9AgIOzAC
https://books.google.co.in/books?id=gcpOPFO_Qg8C&printsec=frontcover&dq=Helmi+A.+Youssef+book&hl=en&sa=X&ved=0ahUKEwi2_9PYyuXLAhXF6KYKHQrvAEkQ6AEIJDAA
https://books.google.co.in/books?id=gcpOPFO_Qg8C&printsec=frontcover&dq=Helmi+A.+Youssef+book&hl=en&sa=X&ved=0ahUKEwi2_9PYyuXLAhXF6KYKHQrvAEkQ6AEIJDAA
https://www.google.co.in/search?biw=1280&bih=889&tbm=bks&tbm=bks&q=inauthor:%22B.+S.+NAGENDRA+PARASHAR%22&sa=X&ved=0ahUKEwj4rbPX9sTLAhUTGI4KHccXDSIQ9AgIWTAI
https://www.google.co.in/search?biw=1280&bih=889&tbm=bks&tbm=bks&q=inauthor:%22R.+K.+MITTAL%22&sa=X&ved=0ahUKEwj4rbPX9sTLAhUTGI4KHccXDSIQ9AgIWjAI
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – IV 

18ME415 ENGINEERING METROLOGY AND MEASUREMENTS 
L T P C 

3 0 0 3 

Prerequisites:  Engineering physics, Fluid Mechanics and Machinery. 

Objectives        :  

• To gain knowledge of basic concepts of measurements 

• To explore the basic concepts of linear and angular measuring instruments 

•  To indentify the form measurement methods 

• To acquire knowledge of advanced measurement methods. 

• To interpret various physical properties measurement 
UNIT - I CONCEPTS OF MEASUREMENTS [ 09] 

General concepts - generalized measurement system - units and standards – measuring instruments- sensitivity, stability, 
range, accuracy and precision - static and dynamic response -repeatability - systematic and random errors - correction, 
calibration - calibration of instruments- vernier, micrometer, vernier height gauge - quality standards - introduction to 
dimensional and geometric tolerancing - interchangeability. 

UNIT - II LINEAR AND ANGULAR MEASUREMENTS [ 09] 

Abbe’s principle, linear measuring instruments - vernier, micrometer, slip gauges and classification, tool makers microscope 
- interferometry, optical flats - limit gauges, Taylor’s principle of gauge design. Comparators- mechanical, pneumatic and 
electrical comparators -applications. Angular measurements- sine bars, sine center, bevel protractor and angle dekkor. 

UNIT - III FORM MEASUREMENTS [ 09] 
Measurement of screw threads - thread gauges, floating carriage micrometer - measurement of gear tooth thickness - 
constant chord and base tangent method - Gleason gear testing machine - radius measurements - surface roughness - 
equipment and parameters - straightness -flatness and roundness measurements. 
UNIT – IV ADVANCES IN METROLOGY [ 09] 
Precision instruments based on laser - principles - laser interferometer - white light - photogrammetric applications in 
measurements - coordinate measuring machine (CMM) - need, construction, types, applications - computer aided 
inspection. 

UNIT-V MEASUREMENT OF PHYSICAL PROPERTIES [ 09] 

Measurement of force, torque, power:–mechanical, pneumatic, hydraulic and electrical transducer–Flow measurement: 
Special methods – Temperature: bimetallic strip, pressure thermometers, thermocouples, thermister and Resistance 
Temperature Detector (RTD)-Pyrometer, 3D scanner CAD model, Video measuring machine. 

                                                                                                                                Total  = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to    
CO1: Demonstrate the basic concept of measurements and standards. 
CO2: Apply linear and angular measurements in engineering applications. 
CO3: Analyze the various form measurement techniques. 
CO4: Explore the advances in metrology using LASER and CMM. 
CO5: Infer various instruments for measuring physical properties. 

Text Books : 

1 Anand K. Bewoor, Vinay A. Kulkarani, Metrology and Measurement, McGraw Hill Publishing Co. Ltd., Delhi, First 
Edition,  2014. 

2 Tayal A.K., Instrumentation and Mechanical Measurements, Galgotia Publications,  New Delhi, second Edition, 2013. 

References : 

1. Gupta I.C., Engineering Metrology, Dhanpat Rai Publication,Delhi, Seventh Edition, 2012. 

2. Rajput R.K., Mechanical Measurements and Instrumentation, S.K.Kataria & Sons Publishers, New Delhi, Second 
Edition, 2012. 

3. Beckwith, Marangoni, Lienhard, Mechanical Measurement, Pearson Education, Delhi, Sixth Edition, 2006. 

4. http://annauniversityweb.com/me6504-metrology-and-measurements-lecture-notes/ 

 

 

http://annauniversityweb.com/me6504-metrology-and-measurements-lecture-notes/
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 
SEMESTER – IV 

18ME416 MACHINE DRAWING 
L T P C 

1 3 0 4 
Prerequisite:  Engineering Drawing. 

Objectives:              

• To explore the basic standards in machine drawing. 

• To construct the detailed drawings of engineering fasteners assembly. 

• To illustrate the various views of sliding contact bearings. 

• To demonstrate the assembly views of stepped cone pulleys. 

• To prepare the assembly drawings of various and joints and machine elements. 
                                                                                   PART A (40 Marks) 

UNIT - I I.S. CODE OF PRACTICE FOR ENGINEERING DRAWING [06] 

Use of scales –limits, tolerances and fits- Selection and designation of sizes - Types of lines - termination of leader line, 
hatching of sections - revolved and removed sections. 

UNIT - II FASTENERS [06] 

Conventional representation of threads - Internal and external types. Bolts and Nuts - Machine and cap screws, set screws, 
Grub screws, studs. Types of nuts - cap, castle, wile’s, lock nuts - Locking by set screw, grooved nut, plate and spring 
washer. Hexagonal square bolt and nut assembly. 

UNIT - III BEARINGS [06] 

Sliding contact bearings - Solid and bushed journal, Plummer block  - foot step bearing with radial and thrust ball bearing - 
symbols of antifriction bearings. 
UNIT - IV PULLEYS [06] 
Pulley with arms, pulley with web, step cone pulley for flat belt, Pulley for V-belt, fast and loose pulley.  

PART B (60 Marks) 

UNIT - V ASSEMBLY DRAWING [36] 

Sleeve and Cotter joint, Knuckle joint, Flexible coupling, Screw jack, Swivel bearing, Tail stock, Machine vice, Milling fixture, 
Drilling Jig, Gate valve. 

                                                                                                                  Total (L: 24  P: 36 ) = 60 Periods 
Course Outcomes: On completion of this course, the students will be able to 
CO1: Gain the knowledge of machine drawing standards. 
CO2: Explore the details of different types of fasteners for machine design. 
CO3: Demonstrate views of sliding bearing details. 
CO4: Illustrate the assembly details of stepped cone pulley. 
CO5: Development of assembly drawings of machine elements. 
Text Books : 

1. Gopalakrishnan, K.R., Machine Drawing, Subhas publications, Bangalore, Eighteenth edition, 2004. 

2. Bhatt, N.D., Machine Drawing, Wiley Eastern Pvt .Ltd., Noida, Second Edition, 1998. 

References : 

1. Narayana, K.L., Kannaiah, P., and Venkata Reddy, K., Machine Drawing, New Age International Ltd., New Delhi, Third 
reprint,  2003. 

2. Dhawan, Machine Drawing, Sultan Chand and Sons, New Delhi, First Edition, 1996. 

3. BIS Code 919. 

4. http://nptel.ac.in. 

 Note: 
Question paper pattern: 
1(a) or 1(b) – Unit - I      = 10 Marks 
2(a) or 2(b) – Unit - II     = 10 Marks 
3(a) or 3(b) – Unit - III    = 10 Marks 
4(a) or 4(b) – Unit - IV    = 10 Marks 
5(a) or 5(b) – Unit -V     = 60 Marks 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – IV 

18ME421   METROLOGY AND MEASUREMENTS LABORATORY 
L T P C 
0 0 3 1 

Prerequisites:    Manufacturing Technology Laboratory, Strength of Materials Laboratory. 

Objectives:    

• To calibrate different linear measuring instruments. 

• To identify various gear tooth parameters through measurement devices. 

• To examine the straightness and flatness of machined surfaces. 

• To inspect the forms of surface through comparator and tool maker’s microscope. 

• To practice the measurement of force, torque and temperature. 
LIST OF EXPERIMENTS 

1. Checking dimensions of parts using vernier, micrometer, height and depth gauge. 
2. Calibration of micrometer and vernier caliper using slip gauges.  
3. Measurement of gear tooth dimensions.  
4. Measurement of gear tooth profile using profile projector. 
5. Measurement of angle using sine bar / sine center. 
6. Measurement of straightness and flatness using autocollimator. 
7. Component inspection by electrical comparator and Go - No Go gauges.  
8. Tool geometry measurement using tool maker’s microscope.  
9. Measurement of displacement, force and torque. 
10. Measurement of temperature using thermocouple.      

Total = 45 Periods 
         LIST OF EQUIPMENT 

1. Micrometer    -     5 Nos. 
2. Vernier Caliper    -     5 Nos. 
3. Vernier Height Gauge   -     2 Nos. 
4. Vernier depth Gauge   -     2 Nos. 
5. Slip Gauge Set    -     1 No. 
6. Gear Tooth Vernier   -     1 No. 
7. Sine Bar    -     1 No. 
8. Sine Center    -     1 No. 
9. Bevel Protractor   -     1 No. 
10. Floating Carriage Micrometer  -     1 No. 
11. Profile Projector   -     1 No. 
12. Tool Makers Microscope  -     1 No. 
13. Mechanical / Electrical Comparator  -     1 No. 
14. Autocollimator    -     1 No. 
15. Temperature Measuring Setup  -     1 No.  
16. Displacement Measuring Setup  -     1 No. 
17. Force Measuring Setup   -     1 No. 
18. Torque Measuring Setup   -     1 No. 

 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Measure the dimensions of components and calibrate the measuring instruments. 
CO2: Investigate gear tooth dimensions using gear tooth vernier and profile projector. 
CO3: Explore the angle, straightness and flatness of the components. 
CO4: Hands on practice of Comparators and tool maker’s microscope. 
CO5: Apply measuring techniques for Force, Torque and Temperature. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – IV 

18ME422 MANUFACTURING TECHNOLOGY LABORATORY 
L T P C 

0 0 3 1 

Prerequisite:  Manufacturing Technology  I & II 

Objectives  :  

• To study the various operations in Centre Lathe. 

• To find out the parameters in metal cutting theory and perform hole operations in flat surfaces.  

• To know the use of slotter and shaper. 

• To learn about milling and gear hobbing machines. 

• To understand the super finishing operations. 
LIST OF EXPERIMENTS 

 
1. Perform Step Turning, Grooving and also cut a metric thread on the given mild steel rod using Lathe.  
2. Perform Taper Turning and Drilling as per the given dimensions on the mild steel rod using Lathe. 
3. Measure the Cutting Force using tool dynamometer and determine the Shear Angle of the chip. 
4. Make the Drilling, Reaming and Tapping operations on the given MS plate. 
5. Cutting a Keyway in the given specimen using a Slotter. 
6. V - Groove Cutting in Shaping Machine. 
7. Machining the required shape using horizontal / vertical milling machine. 
8. Gear generation in hobbing machine.  
9. Plain Surface Grinding. 
10. Cylindrical Grinding. 

 
Total  = 45 Periods 

 
LIST OF EQUIPMENT 

 
1.  Centre lathe with accessories                              -                            15 Nos      
2. Tool Dynamometer                                                -                              1 No 
3. Radial Drilling Machine                   -                  1 No 
4. Slotter      -   1 No 
5.  Horizontal Milling Machine    -   1 No 
6.  Vertical Milling Machine     -                  1 No 
7. Turret and Capstan Lathes                   -                   1 No each. 
8. Gear Hobbing Machine                  -                  1 No 
9. Surface Grinding Machine    -   1 No 
10. Cylindrical Grinding Machine                  -                           1 No 
11. Shaper       -   2 Nos 

 
 
Course Outcomes: On completion of this course, the students will be able to 
CO1: Perform the various operations in Centre Lathe. 
CO2: Determine the parameters in metal cutting theory and perform hole operations in flat surfaces.  
CO3: Demonstrate the use of slotter and shaper. 
CO4: Create the different shapes milling and gear hobbing machines. 
CO5: Apply super finishing operations in typical engineering applications. 
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                              K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – IV 

18HR472     CAREER DEVELOPMENT SKILLS - II  
L T P C 

0 2 0 0 

Prerequisite:  No prerequisites are needed for enrolling into the course 

Objectives: 

• To make students strong on verbal and logical reasoning 

• To strengthen students on number system 

• To develop students on logarithms 

• Critically interpret and comprehend a given text. 

• To strengthen students on quick maths. 

UNIT - I  VERBAL AND LOGICAL REASONING – PART 1 [6] 

Alphabet Test – Synonyms & Antonyms – Idioms & Phrases – Analogies - Theme Detection – Odd Words – Statement & 
Conclusions - Family Tree – Blood Relations – Coding & Decoding – Syllogism – Odd Man Out. 

UNIT - II  QUANTITATIVE APTITUDE – PART 1   [6] 

Numbers : Number system - Squaring of Numbers – Square Roots – Cube Roots – Divisibility – HCF , LCM – Decimals.   

UNIT - III  QUANTITATIVE APTITUDE – PART 2  [6] 

Percentages – Averages – Ratio & Proportion – Mixtures and Allegations – logarithms. 

UNIT - IV  READING COMPREHENSION&WRITTEN COMMUNICATION –PART 3   [6] 

READING SKILLS: Importance of Reading – Definition of Reading – Levels of Reading – Requirements of Reading – Types 
of Reading – Techniques of Reading - Academic Reading Tips. 

What is Writing – Sentence – Phrase – Kinds of Sentences – Parts of Sentence – Parts of Speech – Articles –  Academic 
Essay Writing – Precise Writing – Report Abstracts – Letter Writing – Memo – Cover Letter – Resume Writing. 

UNIT - V  QUANTITATIVE APTITUDE – PART 3  [6] 

Profit and Loss – Simple Interest & Compound Interest – Problem on Ages – Calendar. 

Total  = 30 Periods 

Course Outcomes: On Completion of this course, the student will be able to  

CO1: Speak and write appropriately by understanding and applying the basic grammatical rules. 

CO2: Demonstrate various principles involved in solving mathematical problems and thereby reducing the time taken 

for performing job functions. 

CO3: Enhance their communication skills and instructiveness. 

CO4: Enhance interpersonal relationship building skills with self – confidence. 

CO5: Critically evaluate various real life situation by resorting to analysis of key issues and factors. 

Text Books : 

1 Anne Laws, Writing Skills, Orient Black Swan., Hyderabad, 2011. 

2 Abhijit Guha, Quantitative Aptitude, TMH, Third Edition,2009. 

Reference Books : 

1 
Agarwal. R.S , A.Modern  Approach to Verbal and Non- verbal Reasoning, Revised Edition 2008, Reprint 2009, 

S.Chand & Co Ltd., New Delhi. 

2 Abhijit Guha, Quantitative Aptitude, TMH, 3rd Edition. 

3 Objective Instant Arithmetic by M.B. Lal & Goswami Upkar Publications. 

4 Word Power Made Easy by Norman Lewis W.R.GOYAL Publications 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18ME511                 THEORY OF MACHINES 
L T P C 

3 1 0 4 
Prerequisites :  Basic Mechanics 
Objectives     :  

• To study the basics of different mechanisms. 

• To sketch velocity and acceleration diagrams of different mechanisms. 

• To explore the balancing of rotating masses. 

• To acquire the concepts of gyroscopic effects on moving elements. 

• To analyze the free and forced vibrations of machine elements. 

UNIT - I BASICS OF MECHANISMS [ 12 ] 

INTRODUCTION:  DEFINITIONS:   Link or element, kinematic pairs, degrees of freedom,  Kinematic chain,                                          
Mechanism, structure, Mobility of Mechanism, Inversion, Machine Gashoff’s criteria. 
Kinematic Chains and Inversions: Inversions of Four bar chain; Single slider crank chain and Double slider crank chain. 
 
MECHANISMS: Quick return motion mechanisms-Drag link mechanism, Whitworth mechanism and Crank and slotted lever 
Mechanism. Straight line motion mechanisms Peaucellier’s mechanism and Robert’s mechanism. Intermittent Motion 
mechanisms Geneva mechanism and Ratchet and Pawl mechanism. Toggle mechanism, Pantograph, Davis & Ackerman 
steering gear mechanism. 
UNIT - II KINEMATICS OF CAMS [ 12 ] 
CAMS: Types of cams, Types of followers, Displacement, Velocity and Acceleration time curves for cam profiles. Disc cam 
with reciprocating follower having knife-edge, roller and flat-faced follower, Disc cam with oscillating roller follower, Follower 
motions including SHM, Uniform velocity, uniform acceleration and retardation and Cycloidal motion. 
UNIT - III BALANCING OF MACHINERY [ 12 ] 
BALANCING OF MACHINERY: Static and Dynamic balancing, balancing of single rotating mass in same plane and in 
different planes. Balancing of several rotating masses in same plane and in different planes. Balancing of reciprocating 
masses. Inertia effect of crank and connecting road. 

UNIT - IV CONTROL  MECHANISMS [ 12 ] 

Governors - types - centrifugal governors - gravity controlled and spring controlled centrifugal governors. Characteristics - 
stability - sensitivity - effect of friction - controlling force. Gyroscopes - gyroscopic forces and torques - gyroscope 
stabilization - gyroscopic effects in automobiles, ships and airplanes. 

UNIT – V VIBRATION [ 12 ] 

Undamped free vibration of single degree of freedom system - simple pendulum, compound pendulum - springs in series, 
springs in parallel and combinations. Damped free vibration of single degree of freedom system - Logarithmic decrement. 
Forced vibration of single degree of freedom system - measurement of forced vibration. 

                                                                                                                                Total  =  60 Periods 
Course Outcomes: On completion of this course, the students will be able to 
CO1: Design inversions of different mechanisms. 
CO2: Sketch velocity and acceleration path of different mechanisms. 
CO3: investigate balancing of rotating elements. 
CO4: implement the concept of gyroscopic effects to control kinematics. 
CO5: Analyze free and forced vibrations of machine components 
Text Books : 

1. Rattan S.S., Theory of Machines, Tata McGraw-Hill Publishing Company Ltd., New Delhi, second edition -2016. 

2. Sadhu Singh., Theory of Machines, Pearson Education (Singapore) Pvt. Ltd., Indian 
Branch, New Delhi, Second edition, 2018. 

Reference Books : 

1. Khurmi R.S. and Gupta J.K.,Theory of Machines, PHI Publishers, New Delhi, Second Edition,2007 

2. Rao J.S. and Dukkipati R.V., Mechanism and Machine Theory, New Age International, New Delhi, Third Edition, 2014. 

3. Shigley. J. V. and Uickers, J.J., Theory of Machines & Mechanisms, OXFORD University,press, UK,Third Edition,2009 

4. Ravindra A.S., Theory of Machines -I, Sudha Publications, Bangalore, Revised Fifth edition, 2018. 

5. Jagadish Lal, Theory of Machines, Dhanpat Rai Publications, New Delhi, Second Edition,2018 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18ME512 DESIGN OF MACHINE ELEMENTS 
(Use of PSG Design Data Book is permitted) 

L T P C 

3 0 0 3 

Prerequisite      :      Strength of Materials. 

Objectives         :      

• To study the variable stresses in machine elements. 

• To design the shafts and couplings for power transmission. 

• To build up temporary and permanent joints under concentric and eccentric loading conditions. 

• To plan and analyze energy storing elements under various loads. 

• To design and develop bearings for various engineering applications. 

UNIT - I STEADY AND VARIABLE STRESSES IN MACHINE MEMBERS [ 09] 

Introduction to the design process - factors influencing machine design, selection of materials - preferred numbers, fits and 
tolerances - direct, bending and  torsional stress equations - impact and shock loading - principal stresses - eccentric 
loading - design of curved beams - crane hook and ‘c’ frame - factor of safety - theories of failure - stress  concentration - 
design for variable loading - Soderberg, Goodman and Gerber relations - fracture mechanics. 

UNIT - II DESIGN OF SHAFTS AND COUPLINGS [ 09 ] 

Design of solid and hollow shafts based on strength, rigidity and critical speed - design of keys, key ways and splines - 
design of crankshafts - design of connecting rod - design of rigid and flexible couplings. 

UNIT - III DESIGN OF TEMPORARY AND PERMANENT JOINTS [ 09] 

Threaded fasteners - design of bolted joints including eccentric loading, knuckle joints, cotter joints - design of welded joints, 
riveted joints for structures - theory of bonded joints. 

UNIT - IV DESIGN OF ENERGY STORING ELEMENTS [ 09 ] 

Design of various types of springs, optimization of helical springs - leaf springs - design of flywheels considering stresses in 
rims and arms, for engines and punching machines. 

UNIT - V DESIGN OF BEARINGS [ 09 ] 

Sliding contact and rolling contact bearings - design of hydrodynamic journal bearings, Mckee's equation. Sommerfeld 
number, selection of rolling contact bearings. 

                                                                                                                                Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Analyze the various stresses in machine elements. 
CO2: Design the shafts and couplings for power transmission. 
CO3: Develop temporary and permanent joints under concentric and eccentric loading conditions. 
CO4: Design and analyze energy storing elements under various loads. 
CO5: Investigate the bearings used in various mechanical applications. 

Text Books : 

1. Shigley J.E and Mischke C. R., Mechanical Engineering Design, Tata McGraw-Hill , New Delhi, Seventh Edition, 2016. 

2. Bhandari V.B, Design of Machine Elements, Tata McGraw-Hill Book Co, New Delhi,Third Edition, 2016. 

Reference Books : 

1. Khurmi R.S & Guptha J.K, Machine Design ,S.Chand & Co,Delhi, Second Edition,  2005. 

2. Sundararajamoorthy T. V, Shanmugam .N, Machine Design, Anuradha Publications, Chennai, Third Edition, 2019. 

3. Orthwein W, Machine Component Design, Jaico Publishing Co, Mumbai, second edition, 2003. 

4. Ugural A.C, Mechanical Design - An Integral Approach, McGraw - Hill Book & Co, New Delhi, Third Edition,2004. 

5. Robert L. Norton, Machine Design, Prentice-Hall,Delhi, Fourth Edition, 2016. 
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18ME513 GAS DYNAMICS AND JET PROPULSION  
 (Use of standard Gas Table is permitted) 

L T P C 

3 0 0 3 

Prerequisites:  Engineering Thermodynamics, Fluid Mechanics and Machinery, Thermal Engineering. 

Objectives:   

• To gain the basic knowledge on compressible fluid flow. 

• To distinguish the flow in constant area ducts with and without friction. 

• To formulate the variation of flow parameters due to shocks in the flow field. 

• To study the performance of various jet propulsion engines.  

• To assess the space propulsion engines performance . 

UNIT - I BASIC CONCEPTS OF COMPRESSIBLE FLOW [09] 

Energy and momentum equations for compressible fluid flows - Various regions of flows -  Reference velocities, stagnation 
state, velocity of sound, critical states - Mach number, Mach waves, Mach cone, Mach angle, Effect of Mach number on 
compressibility - Isentropic flow  flow through nozzle and diffuser – Use of Gas tables. 

UNIT - II FLOW THROUGH DUCTS [09] 

Flow through constant area ducts with heat transfer (Rayleigh flow) - Rayleigh line and Rayleigh flow equation - flow through 
constant area ducts with friction (Fanno flow) - Fanno curves and Fanno equation - variation of flow properties - variation of 
Mach number with duct length. 

UNIT - III NORMAL AND OBLIQUE SHOCKS [09] 

Governing equations – Variation of flow parameters across the normal and oblique shocks – Prandtl-Meyer relations – Use 
of table and charts – Applications. 

UNIT - IV JET PROPULSION [09] 

Theory of jet propulsion – thrust equation – thrust power and propulsion efficiency – operating principle, cycle analysis and 
use of stagnation state performance of Ram jet engine, Turbojet, Turbofan and Turbo prop engines. 

UNIT - V SPACE PROPULSION [09] 

Types of rocket engines – Propellants – feeding systems – Ignition and combustion – Theory of rocket propulsion – 
Performance study – Staging – Terminal and characteristic velocity – Applications – space flights. 

                                                                                                                               Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Acquire basic knowledge on compressible flow fundamentals. 
CO2: Differentiate the flow in constant area ducts with and without friction. 
CO3: Apply the variation of flow parameters due to various shocks in the flow field. 
CO4: Analyze the performance of various jet propulsion engines.  
CO5: Evaluate the space propulsion engines performance  . 
 
Text Books : 

1. Yahya.S.M., Fundamentals of Compressible flow , New Age International (P) Ltd., New Delhi, Second Edition, 2016. 

2. Anderson,J.D., Modern Compressible flow, McGraw Hill, New Delhi, Third Edition, 2017. 

 
References : 
1. Ganesan .V., Gas Turbines, Tata McGraw-Hill, New Delhi, Second edition,2010. 

2. P.Hill and C.Peterson, Mechanics and Thermodynamics of Propulsion, Addison - Weseley Publishing Company, UK, 
Third Edition, 2014. 

3. N.J.Zucrow, Principles of Jet Propulsion and Gas Turbines, John Wiley, New York, Second Edition,2019. 

4. PR.S.L. Somasundaram, Gas Dynamics and Jet Propulsion , New Age International Publishers, Delhi,Third 
Edition,2019. 

5. V. Babu, Fundamentals of Gas Dynamics, ANE Books India, New Delhi, second edition, 2008. 

 



B.E. -  Mechanical Engineering 
 
 

 

K.S.R.C.E. - Curriculum & Syllabi (R 2018)                       50 
 

 

 

 

                                K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18ME521   DESIGN ENGINEERING LABORATORY 
L T P C 

0 0 3 1 

Prerequisites:    Strength of materials. 

Objectives    :    

• To find the tensile and compressive strength of various materials. 

• To analyze the hardness and impact strength of different materials. 

• To investigate the various characteristics of different control mechanisms. 

• To identify the response of single degree of freedom systems. 

• To acquire the inertia forces of different mechanical components .  

  LIST OF EXPERIMENTS 

1. Tension test. 

2. Compression test on brittle materials.  

3. Hardness test on metals – Brinnell Hardness Number and Rockwell Hardness Number. 

4. Impact test on metal specimen. 
5. Governors - determination of sensitivity, effort, etc. for Watt, Porter and Proell. 

6. Motorized gyroscope - verification of laws - determination of gyroscopic couple.  

   7.      Cam - determination of jump speed and profile of the cam. 

   8.      Vibrating system - spring mass system - determination of damping co-efficient of single degree of   freedom system. 

   9.      Determination of moment of inertia by oscillation method for connecting rod and flywheel  

  10.     Determination of moment of inertia for compound pendulum.      

                                                                                                                                                           Total = 45 Periods 

     

     LIST OF EQUIPMENT 

 

1. Torsion Testing Machine (60 NM Capacity)    - 1 No. 
2. Impact Testing Machine (300 J Capacity)   - 1 No. 
3. Brinnell Hardness Testing Machine    - 1 No. 
4. Rockwell Hardness Testing Machine    - 1 No. 
5. Torsion Testing Machine (60 NM Capacity)    - 1 No. 
6. Compression testing machine    - 1 No. 
7. Universal governor                                                                         -              1 No  
8. Gyroscope                                                                                      -              1 No 
9. Cam Analyzer                                                                                -               1 No 
10. Compound Pendulum                                                                    -              1 No 
11. Spring Mass System                                                                      -              1 No 
12.  Axle setup                                                                                     -              1 No 

 

Course Outcomes: On completion of this course, the students will be able to 
 

CO1: Evaluate the tensile and compressive strength of  various materials. 
CO2: Predict the hardness and impact strength of different materials. 
CO3: Analyze the characteristics of different control mechanisms. 
CO4: Study  the responses of  single degree of freedom systems. 
CO5:Formulate the moment of inertia of  different  mechanical elements.. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18ME522 CAD/CAM  LABORATORY 
L T P C 

0 0 3 1 

Prerequisites:  Manufacturing Technology Laboratory. 

Objectives: 

• To build up 3D models of Knuckle joint and Plummer block assembly. 

• To explore 3D models of Screw jack, Flange coupling and Stuffing box assembly. 

• To prepare CNC part programming for turning and facing operations.  

• To execute the part programming for threading, grooving and contour milling operations. 

• To apply the part programming for mirroring and Rectangular pocketing. 

LIST OF EXPERIMENTS 

1. 3D modeling and assembly of Knuckle joint. 

2. 3D modeling and assembly of Plummer block. 

3. 3D modeling and assembly of Screw jack. 

4. 3D modeling and assembly of Flange coupling. 

5. 3D modeling and assembly of Stuffing box.                                                                         

6. Part programming for Turning and Facing. 

7. Part programming for Threading and grooving.  

8. Part programming for Contour milling. 

9. Part programming using Mirroring. 

10. Part programming for Rectangular pocketing. 

 

                                                                                                                                 Total = 45 Periods 

LIST OF EQUIPMENT 

 

1. Computer server 1 No. 

2. CNC milling trainer type machine with standard accessories 1 No. 

3. CNC lathe trainer type machine  with standard accessories 1 No. 

4. Computer system 30 Nos. (Including server) 

5. EDGE CAM software 30 LICENSES 

6. M-TAB software 30 LICENCES 

7. Solid works/Creo/CATIA software 30 LICENSES 

8. HP laser jet printer  1 No. 

 
 

Course Outcomes: On completion of this course, the students will be able to 

CO1: Develop 3D models of Knuckle joint and Plummer block assembly. 
CO2: Demonstrate 3D models of Screw jack, Flange coupling and Stuffing box assembly. 
CO3: Design CNC part programming for turning and facing operations.  
CO4: Implement the part programming for threading, grooving and contour milling operations. 
CO5: Construct the part programming for mirroring and Rectangular pocketing. 

 

 

 

 



B.E. -  Mechanical Engineering 
 
 

 

K.S.R.C.E. - Curriculum & Syllabi (R 2018)                       52 
 

 

K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18ME523 INDUSTRY INTERNSHIP AND MINI PROJECT  
L T P C 

0 0 6 3 

Prerequisites  :   Design, Thermal and Production courses. 

Objectives :  

• To experience the real time industrial operations. 

• To explore the issues during industrial operations. 

• To obtain the data from the related literature surveys. 

• To suggest solutions for identified problems. 

• To prepare report and present for review. 
 

     PART-A (50 MARKS)                                                        

INDUSTRIAL TRAINING 

        

1. Industrial Internship for 3 weeks (in the level of MNC / NC / Industry )   20 Marks 

2. Review /Presentation                                                                                                                                     20 Marks 

3. Report about the internship with Certificate attached.                                                                                                                                                                                                                                                                              10 Marks 

                                                        

      PART-B (50 MARKS)                                                    

PROJECT  

1. Literature Review (Patents, National Conference, National Journal, International 

conference, international journal (min 5 in each)) 
10 Marks 

2. Summary of literature, identification of problem and Methodology 15 Marks 

3. Reviews 15 Marks 

4. Report Submission 10 Marks 
 

 

Total =  45 Periods 

                                                                                                                                                             

Course Outcomes: On completion of this course, the students will be able to 

CO1: Experience the real time industrial operations. 
CO2: Explore the issues during industrial operations. 
CO3: Obtain the data from the related literature surveys. 
CO4: Suggest solutions for identified problems. 
CO5: Prepare report and present for review. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18HR573 CAREER DEVELOPMENT SKILLS- III 
L T P C 

2 0 0 0 

Prerequisite:  No Prerequisites are needed for enrolling into the course. 

Objectives:  

• To enhance the writing and speaking skills through continuous practices. 

• To sharpen the verbal and logical reasoning through skillful conceptualization. 

• To improve the learning skills of students in aptitude 

• To learn the problem solving skill and to improve thinking capability of the students. 

• To study the various concept in core subjects. 

UNIT - I WRITTEN AND ORAL COMMUNICATION – PART 1 [ 06 ] 

Reading Comprehension Level 3 - Self Introduction - News Paper Review - Self Marketing - Debate- Structured and 
Unstructured GDs Psychometric Assessment – Types & Strategies to answer the questions Practices: Sentence Completion 
- Sentence Correction - Jumbled Sentences - Synonyms & Antonyms - Using the Same Word as Different Parts of Speech - 
Interpretation of Pictorial Representations – Editing. 

UNIT - II VERBAL & LOGICAL REASONING – PART 2 [06 ] 

Syllogism - Assertion and Reasons - Statements and Assumptions - Identifying Valid Inferences - identifying Strong 
Arguments and Weak Arguments - Statements and Conclusions- Cause and  Effect - Deriving Conclusions from Passages - 
Seating Arrangements Practices: Analogies - Blood Relations - Statement & Conclusions. 

UNIT - III QUANTITATIVE APTITUDE – PART 3 [ 06 ] 

Probability - Calendar- Clocks - Logarithms - Permutations and Combinations. 

UNIT - IV QUANTITATIVE APTITUDE – PART 4 [ 06 ] 

Algebra - Linear Equations - Quadratic Equations – Polynomials  - Problem on Numbers - Ages - Train - Time and Work - 
Sudoku – Puzzles. 

UNIT - V DOMAIN PROFICIENCY [ 06 ] 

Competitive exam training: Engineering Thermodynamics, Fluid Mechanics and machinery, Basic Mechanics, Operations 
Research, Strength of materials, Thermal Engineering, Theory of machines-Design of machine elements-Gas dynamics and 
jet propulsion, 

Total = 30 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Understand the nearness of leading various texts. 
CO2: Perform well in verbal and logical reasoning. 
CO3: Understand and develop the etiquette necessary to present oneself in a professional setting. 
CO4: Demonstrate various principles involved in solving mathematical problems and thereby reducing   the time taken    

For performing job functions. 
CO5: Enhance the comprehension Skills in core subjects. 

Text Books : 
1 Anne Laws, Writing Skills, Orient Black Swan., Hyderabad, 2011. 

2 Abhijt Guha, Quantitative Aptitude, TMH, Third Edition, New Delhi, 2009.   

Reference Books : 

1. M Ashra Rizvi, Effective Technical Communication, Tata McGraw HILL, New Delhi, First Edition, 2005. 

2. Sarah Freeman, Written Communication in English, Orient Black Swan, Hyderabad, First Edition, 2015. 
3. M.B. Lal & Goswami, Objective Instant Arithmetic, Upkar Publications, First Edition, 2010. 
4. Norman Lewis, Word Power Made Easy, W.R.Goyal Publications,Reprint, 2012. 
5. K. Mehta & Rohit Mehta, Objective Electrical Technology, S Chand publications,First Edition, 2012. 

6 R.K.Jain,“Mechanical Engineering for competitions”, Khanna publishers, 2019 
7 https://www.indiabix.com/mechanical-engineering/questions-and-answers/ 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER -  VI 

18ME611 DESIGN OF TRANSMISSION SYSTEMS 
(Use of PSG Design Data Book permitted) 

L T P C 

3 2 0 4 

Prerequisite :  Design of Machine Elements . 

Objectives     :   

• To study the design principles of belts and chain.  

• To recognize the specification and to design the spur and helical gear.  

• To design the bevel and worm gears by identifying the requirements.  

• To model the gear boxes according to step ratio using ray diagrams. 

• To construct the plate clutches and brakes. 

UNIT – I FLEXIBLE TRANSMISSION ELEMENTS [09] 

Introduction to transmission systems - design of flat belts, V-belts and pulleys - design of chains and sprockets. 

UNIT - II SPUR  AND HELICAL GEARS [09] 

Speed ratios and number of teeth-Force analysis -Tooth stresses – Dynamic effects – Fatigue strength – Factor of safety 
– Gear materials – Design of straight tooth spur & helical gears based on strength and wear considerations – Pressure 
angle in the normal and transverse plane- Equivalent number of teeth-forces for helical gears. 

UNIT - III BEVEL AND WORM GEARS [09] 

Design of Straight and spiral bevel gear-Tooth terminology, tooth forces and stresses, equivalent number of teeth. 
Estimating the dimensions of pair of straight and spiral bevel gears. Design of Worm Gear- Merits and demerits - 
terminology. Thermal capacity, materials-forces, stresses, efficiency, estimating the size of the worm gear pair. 

UNIT - IV GEAR BOXES [09] 

Geometric progression - standard step ratio - ray diagram, kinematics layout - design of sliding mesh gear box -constant 
mesh gear box -Speed reducer unit- design of multi speed gear box for machine tool applications. 

UNIT - V CLUTCHES AND BRAKES   [09] 

Design of plate clutches – axial clutches - cone clutches - internal expanding rim clutches - Electromagnetic clutches– 
Band and Block brakes – external shoe brakes – Internal expanding shoe brake. 

                                                                                                                                Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Apply design principles to chain and belt drives.  
CO2: Identify the specification and to design the spur and helical gear.  
CO3: Design bevel and worm gear by identifying the requirements.  
CO4: Construct the gear boxes according to step ratio using ray diagrams. 
CO5: Sketch and design of clutches and brakes. 

Text Books : 

1. V. B. Bhandari · Introduction to Machine Design, McGraw Hill Education ,New Delhi, second edition,2013 

2. Khurmi R.S & Guptha J.K, ― A Textbook of Machine Design (S I Units) S.chand Limited, Delhi, second edition,2016 

3. Jindal U. C. - Machine Design, Pearson, Delhi, second edition,2010 

References : 

1. Shigley J.E and Mischke C. R., Mechanical Engineering Design, McGraw-Hill International Editions, New Delhi, second 
edition, 1989. 

2. Robert L. Mott, Machine Elements in Mechanical Design, Prentice Hall, Delhi, Fourth edition, 2003. 

3. Bhandari, V.B., Design of Machine Elements, Tata McGraw-Hill Publishing Company Ltd.,Delhi, Second Edition, 1994. 

4. Stephen P. Radzevich, Dudley's Handbook of practical Gear Design and Manufacture, CRC Press, UK,second edition, 
2012. 

5. http://nptel.ac.in. 

 

 

 

https://www.google.co.in/search?sa=N&biw=1821&bih=889&tbm=bks&sxsrf=ALeKk02NbT2GzXV6_qAyuTzerv9UxcPmaw:1606371008380&tbm=bks&q=inauthor:%22V.+B.+Bhandari%22&ved=2ahUKEwj3r9Oqxp_tAhValEsFHU_iAU4Q9AgwB3oECAcQBQ
https://www.google.co.in/search?kptab=editions&sa=X&ved=2ahUKEwj3r9Oqxp_tAhValEsFHU_iAU4QmBYwB3oECAcQBw&q=inpublisher:%22McGraw+Hill+Education+(India)%22&tbm=bks&sxsrf=ALeKk03W7RS5rU-bdLBeUIsuijgltPx69A:1606371178012
https://www.google.co.in/search?hl=en&sa=X&ved=2ahUKEwj_uO7GxJ_tAhXC8XMBHZhqCdEQre8FMAx6BAgLEAI&q=inpublisher:%22S.chand+Limited%22&tbm=bks&sxsrf=ALeKk00zHxpP3GAKhI3ci_lKpV8AuxEIqQ:1606370556486
https://www.google.co.in/search?kptab=editions&sa=X&ved=2ahUKEwjitI3Sw5_tAhWS7HMBHQzaCQAQmBYwAHoECAYQCA&q=inauthor:%22Jindal+U.+C.%22&tbm=bks&sxsrf=ALeKk03HitgRfKG_b_-68BGarVuH7u08xA:1606370341000
https://www.google.co.in/search?kptab=editions&sa=X&ved=2ahUKEwjitI3Sw5_tAhWS7HMBHQzaCQAQmBYwAHoECAYQCA&q=inpublisher:%22Pearson%22&tbm=bks&sxsrf=ALeKk03HitgRfKG_b_-68BGarVuH7u08xA:1606370341000
http://books.google.co.in/books?id=mLUclpsfTeQC&printsec=frontcover&dq=practical+gear+design&hl=en&sa=X&ei=hAzmUuvnAsHNrQfOm4D4Ag&ved=0CC8Q6AEwAQ
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VI 

18ME612 HEAT AND MASS TRANSFER 
(Use of standard heat and mass transfer data book permitted) 

L T P C 

3 0 0 3 

Prerequisites :  Engineering Thermodynamics,  Thermal Engineering. 

Objectives     :  

• To study the basic concepts of mechanism of heat transfer. 

• To explore the convective heat transfer concepts. 

• To investigate the heat transfer characteristics of radiation 

• To analyze the heat transfer properties of heat exchanger. 

• To discover the mass transfer concepts. 

UNIT - I CONDUCTION [09] 

Basic concepts - mechanism of heat transfer - conduction, convection and radiation - Fourier law of  conduction  - general 
differential equation of heat conduction  - Cartesian  and  cylindrical  coordinates -one  dimensional  steady  state  heat 
conduction  -  conduction  through  plane  wall,  cylinders  and  spherical  systems, composite systems - unsteady heat 
conduction - lumped analysis - use of Heislers chart. 

UNIT - II CONVECTION [09] 

Basic concepts - heat transfer coefficients - boundary layer concept - types of convection - forced convection - 
dimensional analysis - external flow - flow over plates, cylinders and spheres - internal flow - laminar and turbulent flow - 
combined laminar and turbulent - flow over bank of tubes - free convection - dimensional analysis - flow over vertical plate, 
horizontal plate, inclined plate, cylinders and spheres. 

UNIT - III RADIATION [09] 

Basic concepts, laws of radiation - Stefan Boltzmann law, Kirchhoff‘s law - black body radiation - grey body radiation -  - 
electrical analogy - radiation shields - introduction to gas radiation. 

UNIT - IV HEAT EXCHANGER [09] 

Nusselts theory of condensation - pool boiling, flow boiling, correlations in boiling and condensation. Types of heat 
exchangers - heat exchanger analysis - LMTD method and NTU - effectiveness - overall heat transfer coefficient - fouling 
factors - extended surfaces. 

UNIT - V MASS TRANSFER [09] 

Basic concepts - diffusion mass transfer - Fick’s law of diffusion - steady state molecular diffusion - convective mass transfer 
- momentum, heat and mass transfer analogy - convective mass transfer correlations. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Apply the concept of heat transfer by conduction in simple and composite systems. 
CO2: Analyze the convective heat transfer concepts. 
CO3: Determine the radiation heat transfer properties. 
CO4: Obtain heat exchanger heat transfer performances 
CO5: Explore the basic concepts of mass  transfer  

Text Books : 

1. Yunus Cengel and Afshin Ghajar., Heat and Mass Transfer, Tata McGraw-Hill Book ,New Delhi, Fifth Edition, 2015. 

2. P.K. Nag, Heat and Mass Transfer, Third Edition Tata McGraw-Hill, New Delhi, Second Edition,2011. 

References : 

1. J. P. Holman., Fundamentals of Heat and Mass Transfer, McGraw-Hill, New Delhi, Second edition, 2010. 

2. Er. R.K. Rajput, Heat and Mass Transfer, S. Chand ,Delhi, Second Edition, 2011. 

3. C.P. Kothandaraman., Fundamentals of Heat and Mass Transfer, New Age International Publishers, Delhi, Revised 
Third Edition, 2016. 

4. R. Rudramoorthi, K.Mailsamy .,Heat and Mass Transfer, Pearson Education, Delhi, Second Edition ,2011. 

5. http://nptel.ac.in. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - VI 

18ME613 MAINTENANCE ENGINEERING 
L T P C 
3 0 0 3 

Prerequisites :   Manufacturing technology –I , Manufacturing Technology-II. 

Objective     :    

• To acquire the basic principles of maintenance planning 

• To study about scheduled maintenance policies and preventive maintenance. 

• To explore the condition monitoring techniques applicable for engineering equipments. 

• To analyze the failure characteristics of machine elements. 

• To investigate the repair methods for material handling equipments. 

UNIT – I PRINCIPLES AND PRACTICES OF MAINTENANCE PLANNING [ 09 ] 

Basic principles of maintenance planning - objectives and principles of planned maintenance activity - importance and 
benefits of sound maintenance systems - reliability, machine availability - MTBF, MTTR and MWT - Failure data analysis; 
Failure rate - mortality curve - maintenance organization - maintenance economics. 

UNIT – II MAINTENANCE POLICIES - PREVENTIVE MAINTENANCE [ 09 ] 

Maintenance categories - comparative merits of each category - preventive maintenance, maintenance schedules, repairs 
cycle - principles, methods of lubrication – TPM - Quality engineering in product design and production process. 

UNIT – III CONDITION MONITORING [ 09 ] 

Condition monitoring - cost comparison with, without CM - on-load testing, off - load testing - methods, instruments for CM 
- temperature sensitive tapes - pistol thermometers - wear - debris analysis - Tero technology – Reliability Centred 
Maintenance (RCM) – maintainability prediction. 

UNIT - IV REPAIR METHODS FOR BASIC MACHINE ELEMENTS [ 09 ] 

Repair methods for beds, sideways, spindles, gears, lead screws and bearings - failure analysis - failures and its 
development - logical fault location methods - sequential fault location. 

UNIT - V REPAIR METHODS FOR MATERIAL HANDLING EQUIPMENT [ 09 ] 

Repair methods for material handling equipment - equipment records - job order systems - use of computers in 
maintenance. 

                                                                                                                                Total =  45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Illustrate the basic principles of maintenance planning. 
CO2: Analyze maintenance policies and preventive maintenance. 
CO3: Apply condition monitoring techniques for machine elements. 
CO4: Investigate failure characteristics of r machine elements. 
CO5: Identify repair methods for material handling equipments. 

Text Books : 

1. Srivastava SK., Industrial Maintenance Management, S. Chand and Co., Delhi, Second Edition, 2002. 

2. Bhattacharya SN, Installation, Servicing and Maintenance, S. Chand and Co.,Delhi, Second Edition, 2006. 

Reference Books : 

1. Mishra RC and Pathak K, Maintenance Engineering and Management, Prentice Hall of India Pvt. Ltd., Delhi, second 
Edition,2007. 

2. Higgins L.R, Maintenance Engineering Hand book, McGraw Hill, New Delhi, Fifth Edition, 2001. 

3. Garg M.R.,Industrial Maintenance, S. Chand & Co., Delhi, Third Edition,1986. 

4. White E.N, Maintenance Planning, I Documentation, Gower Press, UK, Second Edition, 1979. 

5. Srinath L. S - Reliability Engineering, Affiliated East West Press, Delhi, Second Edition, 1981. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VI 

18ME621 MAINTENANCE ENGINEERING LABORATORY 
L T P C 

0 0 3 1 

Prerequisites :  Manufacturing Technology Laboratory, Thermal Engineering Laboratory. 

Objectives       :   

• To prepare the preventive maintenance schedule for machine shop. 

• To evaluate the maintenance schedule of machine parts. 

• Hands on practice on various drives and coupling assembly. 

• To experience dismantling and assembling of an I.C engines. 

• To identify machine components alignments through various tests. 
LIST OF EXPERIMENTS 

 
1. Preparation of preventive maintenance schedule for institution machine shop. 
2. Inspection, removal, cleaning, lubrication and refitting of bearings.  
3. Maintenance, repair and replacement of couplings and alignment of shafts.  
4. Belt drives - mounting of belts and checking of slip.  
5. Chain drives - tightening and replacement of chains.  
6. Dismantling and assembling of pumps. 
7. Dismantling and assembling of an internal combustion engine. 
8. Dismantling and assembling of an air conditioning system. 
9. Test for Level of installation of machine tool in longitudinal and transverse direction. 
10. Test for flatness of machine tool and true running of the main spindle. 

                                                                                                                                 Total = 45 Periods 
LIST OF EQUIPMENT 

1. Bearing 1 No. 
2. Coupling 1 No. 
3. Belt and Chain drives 1 No. 
4. Pump 1 No. 
5. IC Engine 1 No. 
6. Air conditioning system 1 No. 

 
 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Model the preventive maintenance schedule for a machine shop. 
CO2: Apply maintenance principles for a rotating element. 
CO3: Evaluate the maintenance schedule for various drives and coupling assembly. 
CO4: Develop skills in dismantling and assembling of an I.C engines. 
CO5: Review machine tool alignments by various tests. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VI 

18ME622 HEAT AND MASS TRANSFER LABORATORY                                              
(Use of standard heat and mass transfer data book permitted) 

L T P C 

0 0 3 1 
Prerequisites:  Engineering Thermodynamics, Thermal Engineering.  

Objectives       :  

• To obtain the thermal conductivity in different materials by using lagged pipe and guarded plate apparatus. 

• To compute the heat transfer coefficient in natural and forced convection apparatus.  

• To gain the basic knowledge of Radiation. 

• To explore the basic concepts of heat, transfer in heat exchangers  

• To compute the COP of refrigeration and air-conditioning systems. 
LIST OF EXPERIMENTS 

1. Thermal conductivity measurement by guarded plate method.  
2. Thermal conductivity of pipe insulation using lagged pipe apparatus.  
3. Natural convection heat transfers from a vertical cylinder.  
4. Forced convection inside tube.  
5. Heat transfer from pin-fin (natural & forced convection modes).  
6. Determination of Stefan-Boltzmann constant.  
7. Determination of emissivity of a grey surface.  
8. Effectiveness of Parallel/counter flow heat exchanger. 
9. Determination of COP of a refrigeration system. 
10. Experiments on air-conditioning system.  

                                                                                                                                 Total = 45 Periods 
 

LIST OF EQUIPMENT 
  

1. Guarded plate apparatus 1 No. 

2. Lagged pipe apparatus 1 No. 

3. Natural convection-vertical cylinder apparatus 1 No. 

4. Forced convection inside tube apparatus 1 No. 

5. Pin-fin apparatus 1 No. 

6. Stefan-Boltzmann apparatus 1 No. 

7. Emissivity measurement apparatus 1 No. 

8. Parallel/counter flow heat exchanger apparatus 1 No. 

9. Refrigeration test rig 1 No. 

10. Air-conditioning test rig 1 No. 
 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Compute thermal conductivity of different materials by using lagged pipe and guarded plate apparatus. 
CO2: Calculate the heat transfer coefficient in natural and forced convection apparatus.  
CO3: Acquire the basic concepts of Radiation. 
CO4: Analyze the basic concepts of heat exchangers. 
CO5: Review the effectiveness of refrigeration and air-conditioning systems. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VI 

18HR674 CAREER DEVELOPMENT SKILLS- IV 
L T P C 
2 0 0 0 

Prerequisite:  No Prerequisites are needed for enrolling into the course. 

Objectives: 
● To enhance their writing and reading skills in a technical concept. 
● To improve their own problem solving skills.           
● To study the data interpretation and analysis of various methods. 
● To enhance their own growth opportunities. 
●  To learn the different concepts in core subjects. 

UNIT - I  WRITTEN AND ORAL COMMUNICATION – PART 2 [ 06 ] 

Self Introduction – GD - Personal Interview Skills Practices on Reading Comprehension Level 2 – Paragraph Writing - News 
paper and Book Review Writing - Skimming and Scanning – Interpretation of Pictorial Representations - Sentence 
Completion - Sentence Correction - Jumbled Sentences - Synonyms & Antonyms - Using the Same Word as Different Parts 
of Speech – Editing. 

UNIT - II QUANTITATIVE APTITUDE - PART 5  [ 06 ] 

Geometry - Straight Line – Triangles – Quadrilaterals – Circles – Co-ordinate Geometry – Cube – Cone – Sphere. 

UNIT - III DATA INTERPRETATION AND ANALYSIS [ 06 ] 

Data Interpretation based on Text – Data Interpretation based on Graphs and Tables. Graphs: Column Graphs, Bar Graphs, 
Line Charts, Pie Chart, Graphs representing Area, Venn Diagram & Flow Charts. 

UNIT - IV RESUME WRITING & PRESENTATION SKILLS [ 06 ] 

RESUME WRITING: An Introduction to the Resume - Types of Resumes - Common Resume Errors - Anatomy of a Resume 
- What Is a Cover Letter? - Types of Cover Letters - Enhancing the Language and Style of Your Resume and Cover Letter - 
Assessment. 
Presentation Skills: Oral presentation and public speaking skills; business presentations. - Understand The Situation - 
Know Your Tools - Know Yourself - Organize It, Write the Script – Practice - Delivering a Presentation. 

UNIT - V DOMAIN PROFICIENCY [06 ] 

Competitive exam training:  Design of Transmission systems- Heat and Mass Transfer. 

Total = 30 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Employ critical thinking in personal interviews type situations. 
CO2: Understand the Quantitative Aptitude problems in geometry. 
CO3: Understand the data interpretation and analysis by using various graphs. 
CO4: Enhance the skills in resume writing and presentation. 
CO5: Enhance the comprehension Skills in core subjects. 

Text Books : 
1 Dr.R.S.Aggarwal, Quantitative Aptitude, S. Chand & Company Limited, New Delhi, Sixteenth Edition, 2018. 

2 
Dr.R.S.Aggarwal, A Modern Approach to Verbal & Non -Verbal Reasoning, S. Chand & Company Limited, New Delhi, 
Fourth Edition,2015. 

Reference Books : 

1. M Ashra Rizvi, Effective Technical Communication, Tata McGraw HILL, New Delhi, First Edition, 2005 

2. Abhijit Guha, Quantitative Aptitude, TMH,New Delhi, Third Edition,2016. 

3. M.B. Lal, Goswami,Objective Instant Arithmetic, Upkar Publications, Delhi, Second Edition,2012. 

4. W.R.Norman Lewis,Word Power Made Easy, Goyal Publications,New Delhi, Fourth Edition,2016. 
5. B.L Theraja, V.K Pandey,Objective Electrical Technology, S Chand Publications, New Delhi, Fourth Edition,2014. 
6. R.K.Jain,“Mechanical Engineering for competitions”, Khanna publishers, 2019 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER -  VII 

18ME711 FINITE ELEMENT ANALYSIS 
L T P C 
3 0 0 3 

Prerequisites  : Basic Mechanics, Strength of Materials. 

Objectives       :  

• To design the FEA procedure for an engineering components. 

• To formulate finite element metrics for one dimensional elements. 

• To review finite element modeling of two dimensional - scalar variable problems. 

• To evaluate FEA modeling of two dimensional – vector variable problems. 

• To analyze the isoperimetric elements for two dimensional problems. 

UNIT – I INTRODUCTION [ 09 ] 

Historical background - relevance of FEA to design problems, application to the continuum - discretisation - matrix approach, 
matrix algebra - Gaussian elimination - governing equations for continuum - classical techniques in FEM - weighted residual 
method - Ritz method, Galerkin method. 

UNIT - II ONE DIMENSIONAL PROBLEMS [ 09 ] 

Finite element modeling - coordinates and shape functions - potential energy approach - element matrices and vectors - 
assembly for global equations - boundary conditions - higher order elements - shapes functions - applications to axial 
loadings of rods - extension to plane trusses - bending of beams - finite element formulation of stiffness matrix and load 
vectors - assembly to global equations - boundary conditions - solutions and post processing - example problems. 

UNIT - III TWO DIMENSIONAL PROBLEMS - SCALAR VARIABLE PROBLEMS [ 09 ] 

Finite element modeling - CST element - element equations, load vectors and boundary conditions - assembly - application 
to heat transfer - examples. 

UNIT - IV TWO DIMENSIONAL PROBLEMS - VECTOR VARIABLE PROBLEMS   [ 09 ] 

Vector variable problems - elasticity equations - plane stress, plane strain and axisymmetric problems -formulation - element 
matrices - assembly - boundary conditions and solutions - examples. 

UNIT - V ISOPARAMETRIC ELEMENTS FOR TWO DIMENSIONAL PROBLEMS  [ 09 ] 
Natural coordinates, iso parametric elements, four node quadrilateral element - shape functions - element stiffness matrix 
and force vector - numerical integration - stiffness integration - displacement and stress calculations – examples- error 
analysis 

Total  = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Acquire the FEA design procedure and explore various techniques in FEM. 
CO2: Analyze the FEA principles for one dimensional element. 
CO3: Make finite element model for scalar variable problems. 
CO4: Compute finite element model for vector variable problems. 
CO5: Interpret and assess the finite element model for isoparametric elements. 

Text Books : 
1. Chennakesava. R. Alavala ., Finite Element Methods-Basic Concepts and Applications, PHI Learning (P) Limited, New 

Delhi, second edition,2014. 
2. David V Hutton., Fundamentals of Finite Element Analysis. , McGraw-Hill Int., New Delhi, second edition, 2004. 

References : 
1. Klaus-Jurgen Bathe, Finite Element Procedures, PHI Learning (P) Limited, New Delhi, second edition,2010. 

2. Chandrupatla T.R., and Belegundu A.D., Introduction to Finite Elements in Engineering, Pearson Education, Delhi, 
Third Edition,2002, 

3. Logan D.L., A First course in the Finite Element Method, Thomson Learning, Delhi, Third Edition, 2002. 

4. Robert D.Cook., David.S, Malkucs Michael E Plesha, Concepts and Applications of Finite Element Analysis, Wiley,UK, 
Fourth Edition. 2003.  

5. http://nptel.ac.in 

http://nptel.ac.in/
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

                                                                                   SEMESTER – VII 

18ME712 MECHATRONICS 
L T P C 
3 0 0 3 

Prerequisite:   Electronics and Microprocessor, Hydraulics and pneumatics. 

Objectives     :  

• To study the various components of mechatronics, measurement and control systems. 

• To apply mechanical actuation systems for hydraulic and electric systems. 

• To model control systems for mechanical and electromechanical systems. 

• To identify suitable PLC for mechatronics systems. 

• To design a microprocessor based control system for machinery. 

UNIT - I MECHATRONICS , SENSORS AND TRANSDUCERS  [09] 

Introduction to mechatronics systems - measurement systems - control systems - microprocessor based controllers. 
Sensors, transducers - performance terminology - sensors for displacement, position, proximity, velocity, force, fluid 
pressure, liquid flow, liquid level, temperature, light sensor-selection of sensor. 
UNIT - II ACTUATION SYSTEMS  [09] 
Pneumatic hydraulic systems - directional control valves - rotary actuators. Mechanical actuation systems - cams - gear train 
- ratchet and pawl - belt and chain drives - bearing electrical actuation systems -mechanical switches - solid state switches - 
solenoids - construction and working principle of AC and DC motors - speed control of AC and DC drives, stepper motors - 
switching circuitries for stepper motor - AC and DC servo motors.  

UNIT - III SYSTEM MODELS AND CONTROLLERS  [09] 

Building blocks of mechanical, electrical, fluid and thermal systems, rotational-translational systems, electromechanical 
systems - hydraulic-mechanical systems. Continuous and discrete process controllers -control mode - two-step mode - 
proportional mode - Derivative mode-Integral mode - PID controllers-digital controllers - velocity control - adaptive control - 
digital logic control. 

UNIT - IV PROGRAMMABLE LOGIC CONTROLLERS  [09] 

Basic structure - input/output processing-programming - mnemonics - timers, internal relays , counters - shift registers - 
master and jump controls - data handling - analog input/output - selection of a PLC. 

UNIT - V DESIGN OF MECHATRONICS SYSTEMS [09] 

Stages in designing mechatronics systems - traditional, possible design solutions. Case studies of mechatronics systems - 
pick and place robot - autonomous mobile robot - wireless surveillance balloon - engine management systems. 

                                                                                                                                Total = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Identify appropriate sensors and transducers to control mechatronics systems. 
CO2: Demonstrate suitable actuator for mechanical and electrical drives. 
CO3: Model control systems for electro mechanical systems. 
CO4: Analyze PLC program for mechatronics systems. 
CO5:  Formulate a automated mechatronics system management control. 

Text Books : 

1. Bolton.W, Mechatronics, Pearson education, New Delhi, second Edition, 2017. 

2. Rajput.R.K., A text book of Mechatronics, S. Chand and Co, Delhi, Second Edition, 2018. 

References : 
1. Nitaigor Premchand Mahadik., Mechatronics, Tata McGraw-hill publishing company Ltd, New Delhi, Second Edition, 

2007. 
2. David G. Alciatore Michael B. Histand., Introduction to mechatronics and measurement system, TMH, Delhi, Second 

edition, 2019. 
3. Michael.B.histand and David G. Alciatore, Introduction to mechatronics systems , TMH, Delhi, Second edition, 2018. 

4. Dan necsulesu, Mechatronics, Pearson education Asia, Delhi, Second Edition, 2002. 
5. http://nptel.ac.in 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER –VII 

18ME721 MECHATRONICS LABORATORY 
L T P C 
0 0 3 1 

Prerequisite  :   Electronics and Microprocessor Laboratory. 

Objectives       : 

• To Study the characteristics of servo controller interface system. 

• To demonstrate the sequential operation of pneumatic / Hydraulic systems. 

• To design the logic sequences for electro pneumatic trainer kit. 

•  To analyze the sequential operation using simulation software. 

• To inspect the analog process variables such as pressure, flow, temperature to digital outputs. 
LIST OF EXPERIMENTS 

 
1. Study the characteristics of servo controller interfacing for open loop and closed loop.    
2. Study on the characteristics of speed control when PID controller interfaced with AC and DC motor. 
3. Design and testing of fluid power circuit to control (i) velocity, (ii) direction and (iii) force of single and double acting 

actuators. 
4. Design of pneumatic circuit for a Sequential operation of two cylinders using basic trainer kit. 
5. Design of circuits with logic sequence using electro pneumatic trainer kit. 
6. Design of pneumatic circuit for a continuous operation using PLC trainer kit. 
7. Design of a hydraulic circuit for continuous operation using simulation software. 
8. Design of a pneumatic circuit for sequential operation of multiple cylinders using simulation software 
9. Design of circuit for Recovery of child from Bore wells. 
10. Compare the analog process variables such as pressure, flow and temperature with digital outputs obtained through 

data logging with computer.   
 

                                                                                                                                 Total = 45 Periods 

LIST OF EQUIPMENT 
1 Basic pneumatic trainer kit                                        -1 No 
2 Electro pneumatic trainer kit                                          -1 No 
3 Electro pneumatic trainer kit with PLC control              -1 No 
4 Hydraulic Trainer kit                                                       -1 No 
5 PID Controller Interfacing                             -1 No 
6 Speed Control of AC and DC Drives                            -1 No 
7 Hydraulic/pneumatic systems simulation software      -10 users 

 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Explore performance characteristics of servo controller systems. 
CO2: Investigate the pneumatic / Hydraulic circuit sequence performances. 
CO3: Construct the circuits with logic sequences using electro pneumatic trainer kit. 
CO4: Design the PLC ladder diagram for industrial automation.  
CO5: Examine the analog process variables with digital outputs obtained through data acquisition systems. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER -  VII 

18ME722 COMPUTER AIDED SIMULATION AND ANALYSIS LABORATORY 
L T P C 

0 0 3 1 

Prerequisite:  Finite Element Analysis. 

Objectives     :   

• To acquire knowledge about the simulation and analysis of stress, vibration and Heat transfer by using software. 

• To analyze the different structure of beams with the help of ANSYS software.  

• To study the Simple Harmonic and Modal analysis in diverse beams by using ANSYS software. 

• To analyze thermal properties by using ANSYS software. 

• To examine  the concept of air conditioning through simulation software 
 

LIST OF EXPERIMENTS  
1. Stress analysis of a Bar element. 
2. Stress analysis of a plate with a circular hole. 
3. Stress analysis of a rectangular L Bracket. 
4.  Stress analysis of beams (Cantilever, Simply supported, Fixed). 
5.  Modal analysis of beams (Cantilever, Simply supported, Fixed). 
6.  Harmonic analysis of a 2D component. 
7.  Thermal stress analysis of a 2D component. 
8.  Conductive, convective, insulated heat transfer analysis of a 2D component. 
9.  Simulation of Spring Mass Damper System Control. 
10.  Simulation of heat exchanger process.  

                                                                                                                                 Total = 45 Periods 

 
 LIST OF EQUIPMENT 

         
1. Computer system                             - 30 Nos. 

17” VGA Color Monitor,  
Pentium IV Processor,  
40 GB HDD,  512 MB RAM 

2. Color desk Jet Printer                      - 01 Nos. 
3. Software 

       Simulation and analysis software like ANSYS, SOLIDWORKS, C, MATLAB, NXNASTRAN, ADAMS, AUTOMATION      

       STUDIO                                            - 30 licenses. 

 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Obtain the stress, strain and displacement for the simple specimen in ANSYS software.  
CO2: Analyze the structure of different types of Beams with the help of ANSYS software.  
CO3: Explore the Harmonic and Modal analysis in various beams by using ANSYS software.  
CO4: Demonstrate the thermal stress problems by using ANSYS software.  
CO5: Execute Simulation and analysis of vibration and heat exchanger process using software.   
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018  
SEMESTER – VII 

18ME723 PROJECT PHASE – I L  T  P  C  

 0 0 6 3 
Prerequisite: No prerequisites are needed for enrolling into the course  

Objectives:  

• To ideate a solution for a specific problem by literature review. 

• To apply reasoning for solving real time engineering problems. 

• To function effectively as an individual / team to achieve goals. 

• To explore modern tools usage to engineer the society 

• To manage projects in multidisciplinary environment. 
 
Guidelines:  
 
1. The project work in Phase – I and II may contain a theoretical study and analysis, experimental analysis, design, 
modelling & simulation, fabrication of a model or a prototype or a combination of the above related to automotive area.  
 
2. The project work may include literature review, modeling, analysis, simulation, fabrication, testing and analysis & 
correlation of test data etc.  
 
3. The students in a group of 3 to 4 works on a topic approved by the head of the department under the guidance of a 
faculty member.  
 
4. The progress of the project is evaluated based on a minimum of three reviews and end semester review.  
 
5. In Phase-I of the project, literature survey, projects task plan and design phases should have been completed  
 
6. A project report is required at the end of the semester.  
 
7. The project work is evaluated based on oral presentation and the project report jointly by external and internal examiners 
constituted by the Head of the Department.  
 

Total : 30 Periods  
Course Outcomes: On completion of this course, the students will be able to 
CO1: Design and develop a solution for engineering problems 
CO2: Investigate and synthesis of information to provide solution. 
CO3: Provide solution in social and environmental context for sustainable development. 
CO4: Function effectively in diverse teams in multidisciplinary settings.  
CO5: Demonstrate engineering and management principles in the context of technological change. 
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                     K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18HS051 PROFESSIONAL ETHICS 
 (Common to All Branches) 

L T P C 

3 0 0 3 

Objectives: 

• To gain the knowledge of basic perception of ethics, moral and values 

• To know the current Industrial standards. 

• To know the risk and safety benefit in industry. 

• To Discuss the rights and responsibility of an engineers. 

• To Acquire Knowledge in global issues and able to apply in ethical principles in professional life. 

UNIT - I ENGINEERING ETHICS [9] 

Senses of 'Engineering Ethics' - Variety of Moral Issued - Types of Inquiry - Moral dilemmas - Moral autonomy - Kohlberg's 
theory - Gilligan's theory - Consensus and Controversy - Models of Professional roles – Professional Ideals and Virtues- 
Uses of Ethical Theories. 
UNIT - II ENGINEERING AS SOCIAL EXPERIMENTATION [9] 

Engineering as Experimentation - Engineers as responsible Experimenters - Codes of Ethics –Industrial standards- 
Balanced Outlook on Law - The Challenger Case Study. 

UNIT - III ENGINEER’S RESPONSIBILITY FOR SAFETY [9] 

Safety and Risk - Assessment of Safety and Risk - Risk Benefit Analysis - Reducing Risk – Liability–The Chernobyl and 
Bhopal case studies. 

UNIT - IV RESPONSIBILITIES AND RIGHTS [9] 

Collegiality and Loyalty - Respect for Authority - Collective Bargaining - Confidentiality - Conflicts of Interest - Occupational 
Crime - Professional Rights - Employee Rights - Intellectual Property Rights (IPR) – Discrimination. 

UNIT - V GLOBAL ISSUES [9] 

Multinational Corporations - Environmental Ethics - Computer Ethics - Weapons Development - Engineers as Managers-
Consulting Engineers-Engineers as Expert Witnesses and Advisors –Corporate Social Responsibility (CSR)-Moral 
Leadership- Code of Conduct. 

Total (L: 45 T: 0) = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1:     Explain the basic perceptions of ethics, moral and values.  
CO2:     Describe the current industrial standards. 
CO3:     Discuss the risk and safety benefits in the industry. 
CO4:     Explain the professional rights and responsibilities of engineers.  
CO5:     Illustrate the Various global issues and apply the ethical principles in professional life. 

Text  Books : 

1. Mike Martin and Roland Schinzinger, Ethics in Engineering, McGraw-Hill, New Delhi, Fifth Edition, 2017.  

2. Dr.K.R.Govindan and S.Senthilkumar, Professional Ethics, Anuradha Agencies, Chennai ,Revised Edition, 2014. 

Reference Books : 

1. 
Govindarajan M, Natarajan S, Senthil Kumar V. S, Engineering Ethics, Prentice Hall of India,New Delhi, Fourth Edition, 
2016. 

2. Charles D. Fleddermann, Engineering Ethics, Pearson Education / Prentice Hall, New Delhi, Seventh Edition, 2015. 

3. 
Charles E Harris, Michael S. Protchard and Michael J Rabins,Engineering Ethics - Concepts and Cases, Thompson 
Learning,New Delhi , Sixth Edition, 2015. 

4. A.B Rao, Business Ethics & Professional Values– Excel books, New Delhi , Fifth Edition, 2014. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - VIII 

18ME821 PROJECT PHASE-II 
L T P C 
0 0 12 6 

Prerequisite: Industry Internship and Project Phase-I. 
Objectives:  

• To ideate a solution for a specific problem by literature review. 

• To apply reasoning for solving real time engineering problems. 

• To function effectively as an individual / team to achieve goals. 

• To explore modern tools usage to engineer the society. 

• To manage projects in multidisciplinary environment. 
GUIDELINES: 

 
1. The objective of the project work is to enable the students in convenient groups of not more than 4 members on a 

project involving theoretical and experimental studies related to the branch of study. 
 
2. Every project work shall have a guide who is the member of the faculty of the institution. 
 
3. Twelve periods per week shall be allotted in the time table and this time shall be utilized by the students to receive the 

directions from the guide, on library reading, laboratory work, computer analysis or field work as assigned by the guide 
and also to present in periodical seminars on the progress made in the project. 

 
4. The aim of the project work is to deepen comprehension of principles by applying them to a new problem which may be 

the design and manufacture of a device, a research investigation, a computer or management project or a design 
problem. 

 
5. The progress of the project is evaluated based on a minimum of three reviews. 
 
6. The review committee may be constituted by the head of the department. 
 
7. The students shall be encouraged to apply for funded projects, patents, publish in journals, conferences and 

symposiums.  
 
8. Each student shall finally produce a comprehensive report covering background information, literature survey, problem 

statement, project work details and conclusion. 
 
9. This final report shall be type written form as specified in the guidelines. 
 
10. The project report should be evaluated jointly by external and internal examiners.   

Total = 180 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Design and develop a solution for engineering problems 
CO2: Investigate and synthesis of information to provide solution. 
CO3: Provide solution in social and environmental context for sustainable development. 
CO4: Function effectively in diverse teams in multidisciplinary settings.  
CO5: Demonstrate engineering and management principles in the context of technological change. 
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            K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18HS003 ENTREPRENEURSHIP DEVELOPMENT 
(Common to CS & ME) 

(PROFESSIONAL ELECTIVE – I)   

L T P C 

3 0 0 3 

Prerequisite: - 

Objectives: 

• To understand the entrepreneurial competence among the students. 

• To understand about various support from Government and other non-governmental organization while starting an 
enterprise. 

• To gather the practical training about preparation of business plan. 

• To understand the different Legal procedure to start up for business for small enterprises. 

• To understand the management of small Enterprises. 

UNIT– I INTRODUCTION       [ 9 ] 

Entrepreneur – Entrepreneurship, Nature, scope and types of Entrepreneurship, Entrepreneur Personality Characteristics, 
Women Entrepreneurs – Family Business. 

UNIT – II ENTREPRENEURIAL ENVIRONMENT [ 9 ] 

Business Environment – Role of family and Society – Institutional Support for small entrepreneurs – Central and State 
Government Industrial Policies and Regulations – Entrepreneurship Development Program 

UNIT– III BUSINESS PLAN PREPARATION [ 9 ] 

Sources of Product for Business – Criteria for Selection of Product – Feasibility Study – Business plan – Ownership – 
Financing Plan –  Project appraisal. 

UNIT– IV PROCEDURE FOR SMALL ENTERPRISES [ 9 ] 

Governmentregulation – Procedure for starting enterprise – Institutional Finance support to Entrepreneurs: IDBI, IFCI, ICICI, 
SIDBI – Human Resource Mobilization – Problems & Recent trends – Operations Planning – Market and Channel Selection. 

UNIT – V MANAGEMENT OF SMALL ENTERPRISES [ 9 ] 

Monitoring and Evaluation of Business – Causes of sickness – Detecting and Preventing Sickness – Rehabilitation of 
Business Units –  Growth Strategies – Intellectual property rights – Social responsibility 

Total = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO1:     Explain the fundamentals of entrepreneurial competence. 
CO2:     Discuss the various supports from government and other non-governmental organization while starting an 

           enterprise. 
CO3:     Describe the various practical training about preparation of business plan. 
CO4:     illustrate the various different Legal procedures to start up for business for small enterprises.  
CO5:     Explain the fundamental concepts in management of small Enterprises. 
Text Books : 

1 S.S. Khanka, Entrepreneurial Development, S.Chand and Company Limited, New Delhi, Twenty Edition, 2017. 

2 Robert D Hisrich,Michael peters, Entrepreneurship, Tata McGraw Hill, New Delhi, Tenth Edition, 2016 

References : 

1 M.B.Shukla, Entrepreneurship & Small Business Management, Kitab Mahal, New Delhi, Second Edition,  2015. 

2 Madhurimalall, Entrepreneurship, Excel Books, New Delhi, First Edition, 2016 

3 Rajshankar, Entrepreneurship theory and practice, McGraw Hill, New Delhi , First Edition 2017 

4 Asawthappa, Entrepreneurship, Tata Mcgraw Hill, , New Delhi, Seventh Edition, 2016 
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                                                                            SEMESTER – V 
18ME562 DESIGN OF JIGS, FIXTURES AND PRESS TOOLS  

(Use of PSG Design Data Book is permitted) 
(PROFESSIONAL ELECTIVE – I) 

L T P C 

3 0 0 3 

Prerequisites:  Manufacturing Technology-I and II. 
Objectives     :  

• To study the classification and standards in tool design 

• To identify locating and clamping principles of jigs and fixtures. 

• To design and development of jigs & fixtures for machining operations. 

• To construct press tools and cutting dies for making engineering components. 

• To make dies for bending, forming, and drawing to produce various components. 

UNIT – I TOOL ENGINEERING [ 09 ] 

Introduction - classifications - tool design objectives - tool design in manufacturing - challenges and requirements - 
standards in tool design - tool drawings - surface finish - tooling materials - ferrous and non ferrous tooling materials - 
carbides, ceramics and diamond - non metallic tool materials. 
UNIT – II LOCATING AND CLAMPING PRINCIPLES [ 09 ] 
Objectives - function - advantages of jigs, fixtures - basic elements - principles of location - degrees of freedom  -  degrees 
of mobility - locating methods, devices - redundant location - principles of clamping - mechanical actuation – pneumatic, 
hydraulic actuation standard parts - drill bushes, jig buttons - tolerances, materials used. 
UNIT – III JIGS  AND FIXTURES [ 09 ] 
Design, development of jigs, fixtures for given component - types of jigs - post, turnover, channel, latch, box, pot, angular 
post jigs, indexing jigs. 
General principles of milling, lathe, boring, broaching and grinding fixtures - assembly, inspection and welding fixtures - 
modular fixturing systems - quick change fixtures. 

UNIT - IV PRESS WORKING TERMINOLOGIES AND ELEMENTS OF CUTTING DIES [ 09 ] 

Press working terminologies - operations - types of presses - press accessories - computation of press capacity - strip layout 
- material utilization - shearing action - clearances - press work materials - center of pressure- design of various elements of 
dies - die block - punch holder, die set, guide plates - stops - strippers - pilots - selection of standard parts - design, 
preparation of four standard views of simple blanking, piercing, compound, progressive dies - design of molds for plastic 
injection. 

UNIT – V BENDING FORMING AND DRAWING DIES [ 09 ] 

Difference between bending, forming, drawing  - blank development for above operations - types of bending dies - press 
capacity  -  spring back  -  knockouts - direct, indirect - pressure pads - ejectors - variables affecting metal flow in drawing 
operations - draw die inserts - draw beads - ironing - design, development of bending, forming, drawing reverse re-drawing, 
combination dies - blank development for axi-symmetric, rectangular and elliptic parts - single, double action dies - forging. 

                                                                                                                                Total  =  45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Design tools for manufacturing of engineering components. 
CO2: Develop various locating and clamping devices for tools and work pieces. 
CO3: Design jigs & fixtures for various engineering applications. 
CO4: Design press and cutting dies for making engineering components. 
CO5: Construct dies for bending, forming, and drawing to produce various components. 

Text Books : 

1. Joshi, P.H, Jigs and Fixtures, Tata McGraw Hill Publishing Co. Ltd., New Delhi, Third  Edition,  2010. 

2. Donaldson, Lecain and Goold, Tool Design , Tata McGraw Hill, New Delhi, Third Edition, 2012. 

Reference Books : 

1. Hoffman. , Jigs and Fixture Design, Thomson Delmar Learning, Singapore, Second Edition, 2016. 

2. Venkataraman K, Design of Jigs Fixtures & Press Tools, Tata McGraw Hill, New Delhi, Second Edition, 2016. 

3. Kempster, Jigs and Fixture Design, Hoddes and Stoughton,UK, Third Edition 2019. 

4. ASTME, Fundamentals of Tool Design, Prentice Hall of India, Delhi, Second Edition,2010. 

5. Chapman W.A.J Workshop technology, Edward Arnold ,  London,U.K, Second Edition, 1975. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 

18ME563 INTRODUCTION TO AIRCRAFT INDUSTRY AND AIRCRAFT SYSTEMS   
(PROFESSIONAL ELECTIVE – I) 

L T P C 

3 0 0 3 

Prerequisite: Basic Mechanics, Thermal Engineering. 

Objectives    : 

• To explore the overview of aircraft industry. 

• To indentify the configuration of aircraft components and its significance. 

• To study the air flow characteristics during flight. 

• To apply aircraft management and control systems. 

• To analyze the flight mechanics and aircraft performance. 

UNIT - I OVERVIEW ON AIRCRAFT INDUSTRY  [09] 

History of flight, types of aerospace industry – Key players in aerospace industry – Aerospace manufacturing, Industry 
supply chain , Prime contractors – Tier 1 suppliers, key challenges in industry supply chain, OEM supply chain strategies, 
Advances in Engineering/CAD/CAM/CAE tools and Materials technology – Global and Indian aircraft scenario. 

UNIT - II AIRCRAFTS [09] 

Basic components of aircraft, Structural members, aircraft axis system & motions –Control surfaces and High lift devices –
Types of aircrafts- lighter/heavier than air, Aircrafts conventional design configurations based on power plant location, wing 
vertical location, intake location, tail unit arrangements, landing gear arrangements – Unconventional configurations – 
Biplane, Variable sweep, Canard layout, Twin boom layouts, Span loaders, blended body wing layout – Advantages and 
limitations of these configurations. 

UNIT - III PRINCIPLES OF FLIGHT [09] 

Significance of speed and sound, air speed and ground speed, properties of atmosphere, forces on the airplane – airflow 
over wing section, Pressure distribution over wing section - Generation of Lift, Drag and pitching moments- Factors affecting 
Lift and Drag, Centre of pressure and its effects.  

UNIT - IV  AIRCRAFT SYSTEMS [09] 

Types of aircraft systems. Mechanical systems – Environmental control system(ECS), Hydraulic and Pneumatic systems, 
Fuel system, landing gear system, Engine control system, Ice and rain protection systems, steering and brake systems – 
Electrical systems – Avionics, Flight controls, Autopilot and Flight management system, Radar system. 

UNIT - V FLIGHT MECHANICS [09] 

Mach waves, Mach Angles, Sonic and Supersonic Flight and its effects, Stability and control – Lateral, Longitudinal and 
Directional Stability and Controls of aircraft. Effects of Flaps and Slats on Lift Coefficients, control tabs, Stalling, Landing, 
gliding, turning, speed of sound. Aircraft performance- power curves, maximum and minimum speeds of horizontal flight, 
effects of Altitude on Power curves – Forces acting on aeroplane during turn, Loads during the turn. 

                                                                                                                                    Total =45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Comprehend the aircraft industry functions around world. 
CO2: Design the structural configuration of aircrafts. 
CO3: Explore the forces acting on the airplane during flight. 
CO4: Apply aircraft management and control systems. 
CO5: Analyze the flight mechanics and aircraft performance. 

Text Books : 

1. Stephen Corda, Introduction to Aerospace Engineering, Wiley, UK, Second Edition, 2017. 

2. Wayne Durham, Kenneth A.Bordignon and Roger Beck, Aircraft control allocation, Wiley, UK, Second Edition, 2017. 

Reference Book : 

1. Ian Moir and Allen seabridge, Aircraft systems, Wiley, UK, Third edition, 2008. 

2. https://www.encyclopedia.com/history/dictionaries-thesauruses-pictures-and-press-releases/aircraft-industry 

3. https://www.britannica.com/technology/aerospace-industry 
4. https://www.slideshare.net/pranabjdas/flight-mechanism-in-birds-140007242 

 

https://www.encyclopedia.com/history/dictionaries-thesauruses-pictures-and-press-releases/aircraft-industry
https://www.britannica.com/technology/aerospace-industry
https://www.slideshare.net/pranabjdas/flight-mechanism-in-birds-140007242
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – V 
18ME564 POWER PLANT ENGINEERING  

(PROFESSIONAL ELECTIVE – I) 
L T P C 

3 0 0 3 
Prerequisites :  Engineering Thermodynamics and Thermal Engineering. 

Objectives     :     

• To explore the layout and main components of steam power plant. 

• To acquire knowledge of diesel and gas turbine power plants. 

• To comprehend nuclear power plant layout and its components. 

• To study the typical layouts of renewable energy power plants.  

• To compare economics of various power plants. 

UNIT – I STEAM POWER PLANT [ 09 ] 

Layout and types of Steam Power Plants – Steam Boilers – Fuel and Ash handling systems – combustion equipment for 
burning coal – Mechanical stokers – Pulverizers – Electrostatic precipitator – Draught – different types, Surface condenser 
types, Cooling towers, Pollution Controls. 

UNIT – II DIESEL AND GAS TURBINE POWER PLANTS [ 09 ] 

Layout and types of Diesel power plants and components, selection of engine type, applications. Gas Turbine power plant – 
Layout - Fuels, gas turbine material, types of combustion chambers - reheating, regeneration and inter - cooling. 

UNIT – III NUCLEAR  POWER PLANT [ 09 ] 

Nuclear energy - Fission, Fusion reaction - Layout of nuclear power plants - Types of reactors, pressurized water reactor - 
Boiling water reactor - Gas cooled reactor - Fast breeder reactor - Waste disposal and safety. 

UNIT – IV RENEWABLE ENERGY POWER PLANTS [ 09 ] 

Hydro Electric Power Plants – Classification, Typical Layout and associated components including Turbines. Principle, 
Construction and working of Wind, Tidal, Solar Photo Voltaic (SPV) and Geo Thermal and Bio gas power systems. 

UNIT - V POWER PLANT ECONOMICS [ 09 ] 

Economics of power plant – Actual load curves-cost of electric energy-fixed and operating costs-energy rates – Types of 
Tariffs – Economics of load sharing – variable load operation - comparison of economics of various power plants. 

                                                                                                                                Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Design the plant Layout for steam power plant and its components. 
CO2: Identify the diesel and gas turbine power plant Layouts. 
CO3: Explore the nuclear power plant layouts and reactors. 
CO4: Gain knowledge on renewable energy power plants. 
CO5: Evaluate the economic factors of various power plants. 

Text Books : 

1. Arora S.C. and Domkundwar .S.,A Course in Power Plant Engineering, Dhanpatrai, New Delhi, Second Edition, 2019. 

2. Nag P.K., Power Plant Engineering, Tata-McGraw Hill, New Delhi, Second Edition, 2019. 

Reference Books : 

1. Frank D.Graham,Power Plant Engineers Guide, D.B. Taraporevala Sons &Co.,  New Delhi, Second Edition,2010. 

2. T.Morse Frederick,Power Plant Engineering, Prentice Hall of India, Delhi, Second Edition, 2014. 

3. R.K.Rajput,Power Plant Engineering, Laxmi Publications, Chennai, Fourth Edition, 2016. 

4. 
El-Wakil. M.M., Power Plant Technology, Tata McGraw – Hill Publishing Company Ltd., New Delhi, Second Edition, 
2010. 

5. G.D.Rai, Introduction to Power Plant Technology, Khanna Publishers ,New Delhi, Third Edition, 1995. 
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SEMESTER – V 

18ME565 COMPUTER AIDED MANUFACTURING 
(PROFESSIONAL ELECTIVE – I) 

L T P C 
3 0 0 3 

Prerequisites : Manufacturing Technology –I , Manufacturing Technology-II. 

Objectives       :  

•  To study the production process planning techniques through CAD/CAM interface. 

•  To apply the control systems for CNC machine tools. 

•  To explore the constructional features of CNC machines. 

•  To comprehend the part programming for CNC machine. 

•  To demonstrate the functions of CAPP and modeling. 

UNIT - I CAD / CAM INTERFACE [ 09 ] 

Current trends in manufacturing engineering - design for manufacturing, assembly - process planning techniques - total 
approach to product development - concurrent engineering - rapid prototyping - Introduction to CAD / CAM software 
packages. 

UNIT - II FUNDAMENTALS OF CNC MACHINES [ 09 ] 

CNC technology - functions of CNC control in machine tools - classification of CNC systems - contouring system - 
interpolators, open loop, closed loop CNC systems - CNC controllers, hardware features - direct numerical control (DNC 
Systems). Five axis CNC machines – horizontal / vertical machining center - cycle time reduction. 

UNIT - III CONSTRUCTIONAL FEATURES OF CNC MACHINES [ 09 ] 

Design considerations of CNC machines for improving machining accuracy - structural members - slide ways - side linear 
bearings - ball screws - spindle drives; feed drives - work holding devices, tool holding devices - automatic tool changers. 
Feedback devices - principles of operation - machining centres - tooling for CNC machines. 

UNIT - IV PART PROGRAMMING FOR CNC MACHINES [ 09 ] 

Numerical control codes - standards - manual programming - canned cycles, subroutines - computer assisted programming, 
CAD / CAM approach to NC part programming - APT language, machining from 3D models. 

UNIT - V COMPUTER AIDED PROCESS PLANNING AND MODELING  [ 09 ] 

Process planning - role of process planning in CAD / CAM integration - approaches to computer aided process planning - 
variant approach, generative approaches - Group Technology. Emerging challenges in CAD / CAM, product data 
management - product modeling - assembly modeling - tolerance modeling. 

                                                                                                                                Total = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Illustrate the production process planning techniques through CAD/CAM interface. 
CO2: Explore the classification and control systems of CNC machine tools. 
CO3: Analyze the constructional features of CNC machines. 
CO4: Demonstrate the part programming Techniques for CNC machines. 
CO5: Acquire the knowledge on CAPP and modeling. 

Text Books : 

1. Radhakrishnan P, Computer Numerical Control , New Central Book Agency, Delhi, Fourth Edition, 2013. 

2. Mikell P Groover., Automation, Production Systems and computer integrated manufacturing, Pearson Education ,Delhi, 
Second Edition, 2015. 

Reference Books : 

1. Yoram Koren., Computer Control of Manufacturing Systems, McGraw-Hill Book Company, Delhi, Second Edition, 
2017. 

2. Mahon and J. Browne., CAD / CAM , Addison - Wesley, UK, Fourth Edition, 2005. 

3. Smith G.T, CNC - Machining, Techniques - Vol. 1, 2 & 3, verlag, UK, Second Edition, 1992. 

4. Kant Vajpayee S, Principles of Computer Integrated Manufacturing, Prentice Hall of India Ltd., Delhi, Second Edition, 
1999. 
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SEMESTER - V 

18ME566 FLEXIBLE MANUFACTURING SYSTEMS 
(PROFESSIONAL ELECTIVE – I) 

L T P C 
3 0 0 3 

Prerequisite     : Manufacturing Technology-I, Manufacturing Technology-II, 
Objectives         :  

• To study the types and performance measures of FMS. 

• To explore the working principles of automated material handling systems. 

• To comprehend planning, scheduling and control of FMS through computers. 

• To simulate manufacturing processes through software’s and database. 

• To analyze the scheduling of FMS and material handling. 

UNIT – I INTRODUCTION 
 

[ 09]  

Definition, need, types and configuration of FMS - types of flexibilities and performance measures.  Economic justification of 
FMS - development and implementation of FMS- planning phases, integration, system configuration, FMS layouts, 
simulation. 

UNIT – II AUTOMATED MATERIAL HANDLING AND STORAGE [ 09]  
Functions – types - analysis of material handling systems, primary and secondary material handling systems-conveyors, 
automated guided vehicles - working principle, types, and traffic control of AGVS. Role of robots in material handling. 
Automated storage systems- storage system performance - AS/RS-carousel storage system, WIP storage systems, 
interfacing handling and storage with manufacturing. 
 
UNIT – III COMPUTER CONTROL OF FMS [ 09]  
Planning, scheduling and computer control of FMS, Hierarchy of computer control, supervisory computer. Features of DNC 
systems - communication between DNC computer and machine control unit. 
 
UNIT – IV COMPUTER SOFTWARE, SIMULATION AND DATA BASE OF FMS [ 09] 
System issues, types of software – specification and selection- trends application of simulation and its software, 
Manufacturing Data systems planning - FMS data base. Modeling of FMS- analytical, heuristics, queuing, simulation and 
petrinets modeling techniques. 
 
UNIT – V SCHEDULING OF FMS [ 09]  

Scheduling of operations on a single machine- two machine flow shop scheduling, two machine job shop scheduling, - three 
machine flow shop scheduling- scheduling ‘m’ operations on ‘n’ machines, knowledge based scheduling, scheduling rules, 
tool management of FMS, material handling system schedule. 

                                                                                                                        Total  = 45  Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Implement and measure the performance of FMS. 
CO2: Explore the knowledge on Automated Material handling and storage Systems. 
CO3: Apply the control mechanisms of FMS using computers 
CO4: Comprehend the software, simulation and data base of FMS. 
CO5: Evaluate the scheduling of FMS and material handling systems 

Text  Books: 

1 N.K.Jha., Handbook of Flexible Manufacturing Systems, Academic press, First Edition, 2013. 
2 Talichi Ohno., Production system beyond large scale production, Toyota productivity, Press India Pvt. Ltd, First Edition 

2010. 
Reference Books: 
1. Radhakrishnan P. and Subramanyan S., CAD/CAM/CIM, Wiley Eastern Ltd., New Age International Ltd., Delhi, Fourth 

Edition, 2017. 
2. Farid Amiranche, Principles of computer aided design and manufacturing, Second Edition, 2004. 
3. Raouf, A. and Ben-Daya, M., Editors, Flexible manufacturing systems recent development, Elsevier Science, Second 

Edition, 2019. 
4. Buffa .E.S. and Sarin, Modern Production and Operations Management, Wiley Eastern, UK, Fifth Edition,1987. 
5. Groover. M. P., Automation production systems and computer integrated manufacturing, Prentice hall of India pvt.Ltd, 
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Delhi, Second Edition, 2010. 
 

 

                     K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VI 

18HS001 PRINCIPLES OF MANAGEMENT 
 (Common to All Branches) 

(PROFESSIONAL ELECTIVE – II) 

L T P C 

3 0 0 3 

Objectives: 

• To explain the historical background and fundamentals of management thought.  

• To discuss about various concepts of planning. 

• To describe the various concepts of   Organizational structure. 

• To illustrate the various management leadership concepts.  

• To develop the emerging concepts of management though and philosophy 

UNIT - I OVERVIEW OF MANAGEMENT                                                          [09]  

Definition of Management – Importance of management – Management functions – Levels of management – Role of 
managers – Management a science or an art – Evolution of Management thought: Scientific management and 
Administrative Principles of management – Ethical issues in Management. 

UNIT - II PLANNING [09]  

Planning: Meaning, purpose, Steps and Types of Plans - Management by objectives (MBO) – Decision Making: Types of 
Decisions, steps in Rational Decision making, Common difficulties in Management Decision Making.   

UNIT – III ORGANISING [09] 

Nature and purpose of organizing : Organization structure, Process and Principles of organizing – Line & Staff authority – 
Departmentation – Span of Control – Centralization and Decentralization  – Delegation of authority – Staffing : Sources of 
Recruitment, Selection process – Training methods – Performance appraisal methods. 

UNIT - IV DIRECTING [09]  

Creativity and Innovation – Motivation and Satisfaction: Motivation Theories –  Leadership: Leadership theories and Styles –
 Communication: Barriers to communication, Principles of effective Communication 

UNIT - V CONTROLLING [09] 

Steps in a control Process: Need for control system, Budgetary and Non-Budgetary control techniques, Problems of the 
control system, Essentials of effective control system, and Benefits of control. 

Total (L: 45 T: 0) = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1:     Explain the fundamentals of Management thoughts and the conceptual frame work of Management  
CO2:     Discuss the various concepts of planning, MBO and Strategy to help solving managerial problems  
CO3:     Explain the concepts of organizing, Delegation and Decision making. 
CO4:     Describe the management concepts and styles in Leading.  
CO5:     Illustrate the various controlling  and emerging concepts in management thought and philosophy 

Text Books : 

1. L.M.Prasad, Principles and Practices of Management, Sultan Chand & Sons, New Delhi, Eleventh Edition, 2015. 

2. P.C.Tripathi and Reddy Principles of Management, McGraw Hill ,  New Delhi, Eighth Edition,2015. 

Reference Books : 

1. 
Hellriegel, Slocum & Jackson, Management A Competency Based Approach, Thomson South Western, London,  
Fifteenth Edition, 2017. 

2. 
Harold Koontz, Heinz Weihrich and mark V Cannice, Management – A Global Entrepreneurial Perspective,  
Tata McGraw Hill, New Delhi,  Twelveth Edition, 2014. 

3. Andrew J. Dubrin, Essentials of Management, Thomson Southwestern, London, Tenth edition, 2014. 

4. Robbins S.P., Fundamentals of Management, Pearson, New Delhi, Second Edition, 2003. 
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 
SEMESTER – VI 

18ME662 PRODUCT DESIGN AND DEVELOPMENT  
(PROFESSIONAL ELECTIVE – II) 

L T P C 
3 0 0 3 

Prerequisite :   Design of machine elements. 
Objectives     :  

• To study the characteristics of Product design and development. 

• To ideate the method of concept development and testing. 

• To estimate the cost of manufacturing and concurrent engineering. 

• To develop the product architecture and industrial design. 

• To explore patent , intellectual properties rights and study the product development economics. 
UNIT – I INTRODUCTION [ 09] 
Introduction - characteristics of successful product development - who designs and develops product - duration and cost of 
product development - challenges of product development. Development process and organization - a generic development 
process - concept development - product development process flow - product development organizations. Product planning 
- product planning process - identifying customer needs - product specifications. 
UNIT – II CONCEPT  DEVELOPMENT [ 09] 

Concept generation - activity of concept generation. Concept selection - method for choosing a concept. Concept screening 
- concept scoring - concept testing - steps of concept testing. 

UNIT – III DESIGN FOR MANUFACTURING , PROTOTYPING AND ROBUST DESIGN [ 09] 

Design for manufacturing - definition - estimation of manufacturing costs - methods of reducing costs and other supporting 
production cost. Prototyping - principles of prototyping - prototyping technologies - planning for prototyping. Robust design – 
introduction - steps for robust design - concurrent engineering. 

UNIT – IV PRODUCT ARCHITECTURE AND INDUSTRIAL DESIGN [ 09] 

Product architecture - introduction of product architecture - implications of product architecture - establishing product 
architecture - platform planning - related system level design issues. Industrial design -  introduction -  need - management 
of Industrial design process - quality of industrial design. 

UNIT – V PATENTS AND INTELLECTUAL PROPERTY, PRODUCT DEVELOPMENT 
ECONOMICS  

[ 09] 

Patents and intellectual property - what is intellectual property - steps for patents and intellectual property. Product 
development economics - introduction - elements of economic analysis. 

                                                                                                                       Total  = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Explore the challenges in Product design and development process. 
CO2: Synthesis the concept development and testing  
CO3: Evaluate manufacturing cost of product and principles of prototyping, robust design 
CO4: Formulate the product architecture and industrial design. 
CO5: Apply patent, intellectual properties rights and product development economics. 

Text Books: 
1. Karl, T.Ulrich, Steven D.Eppinger, and Anita Goyal, Product Design and Development, MHI, Delhi, second edition, 

2009. 
2. George Dietor, A Material and Processing Approach, McGraw Hill, Delhi, second edition, 2000. 
Reference Books: 
1. Kevin Otto, Kristin Wood, Product Design, Pearson Education, Delhi, second edition, 2008. 
2. Imad Moustapha, Concurrent Engineering in Product Design and Development, New Age International, Delhi, second 

edition, 2003. 
3. A. K. Chitale, R. C. Gupta, Product Design and Manufacturing, PHI Private Ltd., Delhi, Third Edition,2007.  
4. Pahl and Pitz, Engineering Design Process, Springer, Second Edition, 2007. 
5. Thomke, stefan and Ashok Nimgade, IDEO Product Development. MA: Harvard Business School Case 9-600-143,  

June 22, 2000  

 

 

http://www.google.co.in/search?safe=active&hl=en-IN&gbv=2&tbm=bks&tbm=bks&q=inauthor:%22I.+Moustapha%22&sa=X&ei=v7LgUvvGLs2JrAf9zYDoBQ&ved=0CCYQ9AgwAQ
http://books.google.co.in/books?id=VuNp7WHpMoMC&printsec=frontcover&dq=Product+Design+and+Development&hl=en&sa=X&ei=v7LgUvvGLs2JrAf9zYDoBQ&ved=0CCQQ6AEwAQ
http://www.google.co.in/search?safe=active&hl=en-IN&gbv=2&tbm=bks&tbm=bks&q=inauthor:%22A.+K.+Chitale%22&sa=X&ei=v7LgUvvGLs2JrAf9zYDoBQ&ved=0CEsQ9AgwCQ
http://www.google.co.in/search?safe=active&hl=en-IN&gbv=2&tbm=bks&tbm=bks&q=inauthor:%22R.+C.+Gupta%22&sa=X&ei=v7LgUvvGLs2JrAf9zYDoBQ&ved=0CEwQ9AgwCQ
http://books.google.co.in/books?id=CFlyglsIINYC&printsec=frontcover&dq=Product+Design+and+Development&hl=en&sa=X&ei=v7LgUvvGLs2JrAf9zYDoBQ&ved=0CEkQ6AEwCQ
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 
SEMESTER - VI 

18ME663 THERMAL TURBO MACHINES 
(PROFESSIONAL ELECTIVE – II) 

L T P C 
3 0 0 3 

Prerequisites     : Engineering Thermodynamics, Thermal Engineering. 
Objectives  :   

• To study the fundamental concepts of turbo machines. 

• To analyze the performances of centrifugal fans and compressors. 

• To study the energy, transfer principle of axial fans and compressors. 

• To learn the performance characteristics of axial flow turbines 

• To acquire the performance characteristics of radial flow and wind turbines. 
UNIT - I INTRODUCTION TO TURBO MACHINES [ 09] 

Turbo machines - fans, blowers and compressors - stages,  energy transfer between fluid and rotor - stage velocity triangles 
- general energy equation - modified to turbo machines - compression and expansion process - velocity triangles - work - T-
S and H-S diagram - total-to-total and total-to-static efficiencies. 

UNIT - II CENTRIFUGAL FANS AND COMPRESSORS [ 09] 
Definition - selection and classifications - types of blading design - velocity triangles - stage parameters - flow analysis in 
impeller blades - design parameter - volute and diffusers - efficiencies and losses - fan noises - causes and remedial 
measures. Centrifugal compressors: constructional details - stage velocity triangles - stage work - stage pressure rise - 
stage efficiency - degree of reaction - slip factor - H-S diagram - efficiencies - performance characteristics. 
 
UNIT - III AXIAL FANS AND COMPRESSORS [ 09] 
Definition and classifications - stage parameters - types of fan stages - performance characteristics - cascade of blades - 
cascade tunnel - blade geometry - cascade variables - energy transfer and loss in terms of lift and drag. Axial flow 
compressors: definition and classifications - constructional details - stage velocity triangles - stage work - stage pressure rise 
- H-S diagram - stage efficiencies and losses - degree of reaction - radial equilibrium - surging and stalling - performance 
characteristics. 
UNIT - IV AXIAL FLOW TURBINES [ 09] 

Construction details - 90° IFR turbine - stage work - stage velocity triangles - stage pressure rise - impulse and reaction 
stage - effect of degree of reaction - H-S diagram - efficiencies and losses - performance characteristics. 

UNIT - V RADIAL FLOW TURBINES AND WIND TURBINES [ 09] 

Constructional details - stage velocity triangles - H-S diagram - stage efficiencies and losses - performance characteristics - 
wind turbines: definition and classifications - constructional details - horizontal axis wind turbine - power developed - axial 
thrust - efficiency. 

                                                                                                                                Total  = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Explore the construction features and working principles of turbo machines. 
CO2: Examine the performance characteristics of centrifugal fans and compressors. 
CO3:  Apply the energy transfer principles of axial fans and compressors. 
CO4: Construct the performance characteristics of axial flow turbines. 
CO5: Demonstrate the construction and performance characteristics of radial flow and wind turbines. 

Text Books: 

1.  
Yahya, S.M., Turbines, Compressors and Fans, Tata McGraw-Hill Publishing Company, New Delhi, Second Edition, 
2010. 

2.  Dixon, S.L., Fluid Mechanics, Thermodynamics of Turbo-machines, Elsevier Science, Sixth Edition, 2010. 
Reference Books: 
1.  Kadambi, V. and Manohar Prasad, An Introduction to energy conversion - Vol. III, Turbo machines, Wiley Eastern India 

Ltd, UK, Fourth Edition,1977. 
2.  Shepherd, D.H., Principles of Turbo machinery, The Macmillan Company, New York, Second Edition,1969. 
3.  Issac M. Daniel and Ori Ishai, Engineering Mechanics of Composite Materials, Oxford University Press, UK, First 

Indian Edition, 2007. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER - VI 

18ME664 INTERNAL COMBUSTION ENGINES  
(PROFESSIONAL ELECTIVE – II) 

L T P C 
3 0 0 3 

Prerequisites:  Thermal Engineering, Thermodynamics. 

Objectives      :  

• To study the combustion performance of SI engines. 

• To acquire the combustion characteristics of CI engines. 

• To explore the usage of alternate fuels in automobiles. 

• To improve the performance of IC engines through re engineering. 

• To analyze the emission characteristics of IC engine. 

UNIT – I SPARK IGNITION ENGINES [09 ] 

Introduction - mixture requirements - carburetors - fuel injection systems - single point and multi point injection - stages of 
combustion - normal, abnormal combustion - factors affecting knock - measurement of knock - anti knock agent - types of 
combustion chambers. 

UNIT – II COMPRESSION IGNITION ENGINES [ 09 ] 

Introduction - states of combustion - direct, indirect injection systems - combustion chambers - fuel spray behaviors - spray 
structure, spray penetration, evaporation - air motion. 

UNIT – III ALTERNATIVE FUELS [ 09 ] 

Introduction - Methanol, ethanol, hydrogen, natural gas, biogas, bio diesel, liquefied petroleum gas - properties, suitability, 
engine modifications, merits and demerits as fuels. 

UNIT – IV EMERGING ENGINE TECHNOLOGIES [09 ] 

Introduction - Lean burn engines - stratified charge engines - gasoline direct injection engine - homogeneous charge 
compression ignition - plasma ignition - zero emission vehicle, variable compression ratio engines, and turbocharged 
engines. 

UNIT – V POLLUTANT FORMATION AND CONTROL [ 09 ] 

Pollutant - sources and types - formation of  NOx - hydrocarbon emission mechanism - carbon monoxide formation - 
particulate emissions - effect of pollutant, emission standards - methods of controlling emissions - catalytic converters, 
particulate traps. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Evaluate the combustion characteristics of SI engines. 
CO2: Explore the combustion parameters of CI engines. 
CO3: Suggest the alternate fuels for automobiles. 
CO4: Enhance the performance of IC engines through design modification. 
CO5: Demonstrate the emission control techniques for IC engines 

Text Books : 

1. Ganesan, V., Internal Combustion Engines, Tata McGraw Hill Pub. Co. Ltd., New Delhi, Fourth Edition, 2015. 

2. Gupta, H. N., Internal Combustion Engines, PHI Learning Private Limited, New Delhi, Second Edition, 2012. 

Reference Books : 

1. Willard, W. Pulkrabek ., Engineering fundamentals of the Internal Combustion Engine, PHI Learning Private Limited, 
New Delhi, Third Edition, 2008. 

2. John, B.Heywood., Internal combustion engines fundamentals, Tata McGraw Hill, New Delhi, Second Edition, 2013. 

3. Mathur, R.B.and Sharma R.P., Internal Combustion Engines, NIT, Tiruchirappalli, 2016. 
4. Mohanty, R.K., A text book of internal combustion engines, Standard book House, New Delhi, Second Edition, 2015. 
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R2018 

SEMESTER – VI 

18ME665 PROCESS PLANNING AND COST ESTIMATION 

(PROFESSIONAL ELECTIVE – II) 

L T P C 

3 0 0 3 

Prerequisites  :  Manufacturing Technology-II, Computer Aided Manufacturing. 

Objectives : 

• To explore the work study and ergonomics of manufacturing process 

• To develop a optimal plan for production process. 

• To estimate the elements of cost and accounting. for a manufacturing. 

• To study the various types of cost estimation techniques and allowances. 

• To determine the overhead cost and machining time for manufacturing. 
UNIT – I WORK STUDY AND ERGONOMICS [ 09] 

Method study – definition – objectives-motion economy – principles – tools and techniques – applications – work 

measurements – purpose  - use – procedure  -  tools and techniques – standard time – ergonomics – principles – 

applications. 

UNIT – II PROCESS PLANNING  [ 09] 

Definition – objective – scope – approaches to process planning- process planning activities – finished part requirements- 

operating sequences – machine selection – material selection parameters – set of documents for process planning – 

developing manufacturing logic and knowledge – production time calculation – selection of cost optimal processes. 

UNIT – III COST ESTIMATION AND COST ACCOUNTING [ 09] 

Objective of cost estimation – costing – cost accounting – difference between cost estimation and cost accounting- 

classification of cost –difference between financial accounting and cost accounting-methods of costing- Elements of cost. 

UNIT – IV TYPES OF ESTIMATION, STANDARD DATA AND ALLOWANCES [ 09] 

Types of estimates – materials available to develop estimate-methods of estimates – realistic estimates –data requirements 

and sources – collection of cost – estimating procedure –allowances in estimation. 

UNIT – V PRODUCTION COST ESTIMATION [ 09] 

Estimation of material cost, labour cost and over heads, allocation of overheads – estimation for different types of jobs-

estimation of machining time. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 

CO1: Apply the work study and ergonomics for manufacturing processes. 
CO2: Evaluate the optimal process planning. 
CO3: Explore the concepts of cost estimation and cost accounting. 
CO4: Analyze the cost estimation, techniques and allowances. 
CO5: Comprehend the overhead cost and machining time for a manufacturing process. 

Text Books: 

1. G.B.S.Narang and V.Kumar, Production and Costing, Khanna Publishers,Delhi,Second Edition, 2005. 

2. Sinha.B.P., Mechanical Estimating and Costing, Tata McGraw-Hill, Publishing Co., Delhi, Second Edition,1995. 

Reference Books: 

1. Russell.R.S and Tailor, B.W, Operations Management, PHI, Delhi, Fourth Edition, 2003. 

2. Chitale.A.V. and Gupta.R.C., Product Design and Manufacturing, PHI, Delhi, Second Edition, 2002. 

3. Phillip.F Ostwalal and Jairo Munez., Manufacturing Processes and systems, John Wiley, UK, Ninth Edition, 1998. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R2018 

SEMESTER - VI 

18ME666 WELDING TECHNOLOGY  
(PROFESSIONAL ELECTIVE – II) 

L T P C 
3 0 0 3 

Prerequisite     : Manufacturing Technology-I. 
Objectives    : 

• To acquire the knowledge on arc and gas welding principles and its characteristics. 

• To learn the submerged arc welding process and its applications. 

• To explore the working principles of gas tungsten arc welding. 

• To know the principle about the gas metal arc welding. 

• To explore the various advanced welding processes. 

UNIT – I INTRODUCTION [09] 

Gas welding: gases - setup of equipment - flame characteristics - different kinds of flame and their areas of application - 
weld quality - applications - variants of oxy-gas welding.   
Manual metal arc welding: process - power sources - function of flux covering - different type of electrodes and their 
application - electrode designations - defects in welding.  
UNIT - II SUBMERGED ARC WELDING [ 09] 

The process - power sources - advantages – limitations - process variables and their effects - SAW consumables 
significance of flux-metal combination - modern developments - applications - defects.  
UNIT - III GAS TUNGSTEN ARC WELDING [ 09] 

Electrode polarity - shielding gas - use of D.C. suppressors - arc starting and stopping - choice of filler metal composition - 
use of pulsed arc and GTA spot welding - other recent developments - applications.  
UNIT - IV GAS METAL ARC WELDING [ 09] 

Considerations of electrodes polarity - shield gas and filler composition. Nature of conditions of spray transfer - difficulties for 
thin sheet. Dip transfer and CO2 welding. Flux cored and pulsed MIG welding - other recent developments - applications. 

UNIT - V ADVANCED WELDING PROCESSES [ 09] 

Solid state welding processes - high energy beam welding - electro slag welding - plasma arc welding principles of operation 
- advantages - limitations - applications. 

                                                                                                                                Total  = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Explore the working principles and application of arc and gas welding process. 
CO2: Obtain the characteristics of submerged arc welding. 
CO3: Build the Construction and working principle of gas tungsten arc welding. 
CO4: Analyze the performance of metal arc welding. 
CO5: Show case the various advanced welding processes and its applications. 

Text Books:  
1.  Parmer R.S., Welding Processes and Technology, Khanna Publishers, Delhi, second edition, 2010. 
2.  AWS - Welding Hand Book, Volume-1, Welding Process, Eighth Edition, 1998. 
Reference Books:  
1.  Schwartz M.M., Metals Joining Manual, McGraw Hill Books, New Delhi, second edition, 1979. 
2.  Tylecote R.F., The Solid Phase Welding of Metals, Edward Arnold Publishers Ltd. London, Third Edition, 1968.   
3.  Nadkarni S.V., Modern Arc Welding Technology, Oxford IBH Publishers, UK, Fifth Edition, 1996. 
4.  Christopher Davis, Laser Welding - Practical Guide, Jaico Publishing House, Mumbai, Second Edition, 1994. 
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                     K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VII 
18HS002 TOTAL QUALITY MANAGEMENT 

(Common to All Branches) 
(PROFESSIONAL ELECTIVE – III) 

L T P C 

3 0 0 3 

Objectives: 

• To explain the basic concepts of total quality management.  

• To explain the Various principles of total quality management. 

• To describe the various statistical process control concepts.  

• To discuss the various tools in Total quality management. 

• To explain the different quality systems in manufacturing and service sectors 

UNIT - I INTRODUCTION [09] 

Introduction - Need for quality - Evolution of quality - Definition of quality - Dimensions of manufacturing and service quality 
- Basic concepts of TQM - Definition of TQM – TQM implementation steps – Quality council-Importance of leadership and 
motivation in TQM - Contributions of Deming, Juran and Crosby – Barriers to TQM. 

UNIT - II TQM PRINCIPLES [09] 

Quality statements - Customer perception of quality – Customer complaints, Customer retention. Employee involvement, 
Empowerment, Team and Teamwork, Recognition and Reward - Continuous process improvement – Juran trilogy, PDSA 
cycle, 5s, 8D Methodology - Supplier partnership – Partnering, Supplier selection, Supplier Rating. 

UNIT - III STATISTICAL PROCESS CONTROL [09] 

The seven traditional tools of quality – Measurement of central tendency and dispersion, population and sample, normal 
curve, control chart (X,R,p) for variable and attributes, process capability -  Seven new management tools – Six-sigma 
Concepts. 

UNIT - IV TQM TOOLS [09] 

Bench marking – reason , process – Quality circles concepts -  FMEA – stages, types– Quality Function Deployment (QFD) 
– Taguchi quality loss function –TPM – concepts, improvement needs –Performance measures-criteria – Quality Cost. 

UNIT - V QUALITY SYSTEMS [09] 

Need for ISO 9000 – ISO 9001-2014, ISO 14000 Quality System – elements, implementation, Documentation. Quality 
auditing – concepts, requirements and benefits, non-conformance report – Case studies of TQM implementation in 
manufacturing and service sectors. 

Total (L: 45 T: 0) = 45 Periods 
Course Outcomes: On completion of this course, the student will be able to: 

CO1:     Explain the fundamental concepts of total quality management. 
CO2:     Illustrate the Various TQM principles for continuous process improvement. 
CO3:     Classify the statistical tools to control and improve the quality of the products and services. 
CO4:     Describe the tools and techniques to improve the quality concept. 
CO5:     Explain the quality system in manufacturing and service sectors. 

Text  Books : 

1. 
Dale H.Besterfiled, et at., Total Quality Management, Pearson Education Asia, Indian Reprint, New Delhi, Third 
Edition, 2016. 

2. 
Janakiraman,B and Gopal, R.K, Total Quality Management – Text and Cases, Prentice Hall (India) Pvt. Ltd., New 
Delhi, Third Edition, 2015. 

Reference Books : 

1. 
Suganthi,L and Anand Samuel, Total Quality Management, Prentice Hall (India)Pvt. Ltd.,, New Delhi, Frist Edition, 
2014 

2. 
James R. Evans and William M. Lindsay, The Management and Control of Quality, South-Western (Thomson 
Learning), New Delhi, Ninety Edition, 2015. 

3. Subburaj R, Total Quality Management, Tata McGraw Hill, New Delhi, Frist Edition, s2014 

4. 
EugenceMckenna and Nic Beach, Total Quality Management, Pearson Education Limited, New Delhi, Second Edition, 
2014. 
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER- VII 

18ME771 INDUSTRIAL TRIBOLOGY 

(PROFESSIONAL ELECTIVE – III) 

L T P C 

3 0 0 3 

Prerequisites : Design of Machine Elements, Fluid Mechanics and Machinery. 

Objectives      :  

• To study the friction characteristics of metal surfaces. 

• To know the different types of wear mechanisms of metal and nonmetals. 

• To explore the concepts of different types of lubrication. 

• To apply the film lubrication theory to rolling contact elements. 

• To acquire the knowledge on different surface coatings techniques for bearing materials. 
UNIT - I SURFACES AND FRICTION [ 09] 

Topography of engineering surfaces - contact between surfaces - sources of sliding friction - adhesion - ploughing - energy 

dissipation mechanisms. Friction characteristics of metals, ceramic materials and polymers - friction of lamellar solids - 

rolling friction - sources of rolling friction - measurement of friction. 

UNIT - II WEAR [ 09] 

Types of wear - Mechanisms of sliding wear - Abrasive wear - Materials for adhesive and abrasive wear situations - 

Corrosive wear - Surface fatigue wear situations - Brittle fracture - Wear of ceramics and polymers - Wear measurements. 

UNIT - III LUBRICANTS AND LUBRICATION TYPES [ 09] 

Types and properties of lubricants - Testing methods - Concepts of hydrodynamic, Hydrostatic, Elasto -hydrodynamic and 

boundary lubrication. Thin film and thick film lubrication - Methods of lubrication - Semi solid and solid lubricants. 

UNIT - IV FILM LUBRICATION THEORY [ 09] 

Fluid film in simple shear - Viscous flow between very close parallel plates - Shear stress variation Reynolds equation for 

film lubrication - High speed unloaded journal bearings - Loaded journal bearings - Reaction torque on the bearings - Virtual 

co-efficient of friction - The Sommerfeld diagram. 

 

UNIT- V SURFACE ENGINEERING AND MATERIALS FOR BEARINGS [ 09] 

Surface modifications - Transformation hardening, surface fusion - Thermo chemical processes - Surface coatings - Plating 

and anodizing - Fusion processes - Vapour phase processes - Materials for rolling element bearings - Materials for fluid film 

bearings - Materials for marginally lubricated and dry bearings. 

Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 

CO1: Comprehend the friction topography of engineering material surfaces. 
CO2: Analyze the different types of wear mechanisms. 
CO3: Examine the types of lubrication methods. 
CO4: Recognize the film lubrication theory for bearings. 
CO5: Explore the concepts of surface coatings techniques for bearing materials. 

Text Books: 

1.  A.Harnoy., Bearing Design in Machinery, Marcel Dekker Inc, New York, second edition, 2003. 

2.  Basu S.K. et. Al., Fundamentals of Tribology, PHI Learning Private Limited, Delhi, Third Edition, 2009. 

Reference Books: 

1.  M.M.Khonsari&E.R.Booser, Applied Tribology ,John Willey &Sons, New York, Third Edition,2001. 

2.  M.J.Neale (Editor), Tribology Handbook, Newnes. Butter worth, Heinemann, U.K., Second Edition, 1995.  

3.  A.Cameron, Basic Lubrication theory, Longman, U.K., Second Edition, 1981. 

4.  E.P.Bowden and Tabor.D., Friction and Lubrication, Heinemann Educational Books Ltd., US, Second Edition,1974. 
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VII 

18ME772 DESIGN OF AIRCRAFT STRUCTURES 
(PROFESSIONAL ELECTIVE – III)  

L T P C 
3 0 0 3 

Prerequisite  : Basic Mechanics  
Objectives      :   

• To build up fundamental of aircraft conceptual design process. 

• To know the aircraft structure and various loads acting on it. 

• To identify the aircraft structural materials and its manufacturing processes. 

• To explore the air worthiness and certification of an aircraft. 

• To apply the repair considerations and maintenance of aircraft. 

UNIT - I OVERVIEW AND FUNDAMENTALS OF AIRCRAFT DESIGN PROCESS [09] 

Phases of Aircraft design, Aircraft conceptual design process, preliminary design, detailed design- methodologies. Hooke’s 
law, principal stresses, determinate structures, St venants principle, stress transformation, Stress strain relationship. 
 

UNIT - II INTRODUCTION TO AIRCRAFT STRUCTURES [09] 

Types of structural members of fulselage and wing section ribs, spars, Frames, Stringers, Longeron, splices, Sectional 
properties of structural members and their loads. Types of structural joints. Aerodynamic loads- inertia load due to engine, 
Actuator loads, Manuever loads, VN loads, Gust loads, ground loads, ground conditions. 
 

UNIT - III AIRCRAFT MATERIALS AND MANUFACTURING PROCESSES [09] 

Material selection criteria, aluminium, titanium, steel, magnesium and copper alloys- Non metallic materials, Composite 
materials, uses of advanced smart materials, Manufacturing of AC structural members, Manufacturing processes for 
composite materials, sheet metal fabrication, welding and super plastic forming and diffusion coating. 
 

UNIT - IV AIR WORTHINESS AND AIRCRAFT CERTIFICATION [09] 

Airworthiness regulations, Regulatory bodies, Type certification, general requirements, requirements related to Aircraft 
design covers, Performance and flight requirements, Airframe requirements, Landing requirements. Fatigue and failsafe 
requirements- Emergency provisions, Emergency landing requirements. 
 

UNIT - V AIRCRAFT STRUCTURAL REPAIR [09] 

Types of structural damage, nonconformance, Rework, allowable damage limit, Repairable damage limit, overview of ADL 
analysis, types of repair, Repair considerations and best practices. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Develop the structural design considerations of an aircraft. 
CO2: Explore various forces acting on aircraft structures 
CO3: Investigate various aircraft materials manufacturing processes  
CO4: Examine the air worthiness and certifications of aircrafts. 
CO5: Implement the maintenance and repair of Aircraft structure. 

Text Books : 

1. Mickel .C.Y. Niu, Airframe structural analysis and sizing, Adaso Adastra Engineering centre, Third Edition, 1999. 

2. Mickel .C.Y. Niu, Airframe structural design,Adaso Adastra Engineering centre, Second Edition,2011. 

Reference Books : 
1. David J. Peery, Aircraft Structures, Dover publications, New york, Third Edition, 2013. 

2. Richard Won mises, Theory of Flight, TMH, Delhi, second edition, 2012. 

3. T.H.G.Megson, Introduction to Aircraft Structural analysis, Butterworth Heinmann, US, Second Edition, 2014. 
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                      K.S.R. COLLEGE OF ENGINEERING (Autonomous) 
R 2018 

SEMESTER - VII 

18ME773 RENEWABLE SOURCES OF ENERGY  
(PROFESSIONAL ELECTIVE – III) 

L T P C 
3 0 0 3 

Prerequisite :  Power Plant Engineering. 
Objectives  :  

• To study the working principles of solar power plant. 

• To learn about the wind energy conversion principle and its applications. 

• To acquire bio mass gasification and tits conversion techniques. 

• To understand the geothermal and tidal energy conversion principles. 

• To recognize the advances in alternate energy resources. 
UNIT – I SOLAR ENERGY [ 09] 

Solar radiation and its measurements, solar energy conversion, solar energy collectors - flat plate collector, concentrating 
collector, advantages and disadvantages, storage systems, applications, solar thermal power plants. 

UNIT – II WIND ENERGY [ 09] 

Introduction, classifications, energy conversion principles, advantages and disadvantages. wind energy generators, forces 
acting on the blades, storage systems, applications, safety systems. 

UNIT – III BIO ENERGY  [ 09] 

Bio mass - conversion techniques, thermal gasification, photosynthesis. bio gas – types of plants, materials, site selection, 
design consideration, properties, utilization, pyrolysis, thermo chemical process, liquid fuels. 

UNIT – IV GEO THERMAL AND TIDEL ENERGY [ 09] 

Geo thermal energy - introduction, hydrothermal resources and geo pressured resources, hot dry rock resources, magma 
resources and prime movers, materials selection, advantages and disadvantages. tidel energy – introduction, ocean thermal 
electric conversion (OTEC), energy from tides, mini and micro hydel plants. 

UNIT – V ADDITIONAL ALTERNATE ENERGY SOURCES [ 09] 

Magneto hydro dynamic (MHD) power generation- principles, design and developments, materials. thermo nuclear fusion 
energy – nuclear fusions, reactions, requirements, types, advantages and disadvantages, fusion hybrids. 

                                                                                                                                Total = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Apply solar energy principles to obtain electric power. 
CO2: Explore wind energy generation techniques. 
CO3: Demonstrate the Bio gas energy. Conversion principles. 
CO4: Identify the Geo thermal and tidal energy conversion techniques. 
CO5: Review the advances in alternate energy sources. 

Text Books: 

1. 
Chetan Singh Solanki, Renewable Energy Technologies, PHI Learning Private Limited., New Delhi, Second Edition, 
2011.  

2. G.D. Rai, Non Conventional Energy Sources, Khanna Publishers, New Delhi, Second Edition, 1999. 
Reference Books: 
1. Twidell, J.W. & Weir, A., Renewable Energy Sources, EFN Spon Ltd., UK, Second Edition,1986 
2. B.H. Khan, Non Conventional Energy Resources, Tata McGraw Hill Publishing Company Ltd., New Delhi, Second 

Edition, 2006. 
3. G.S. Sawhney, Non Conventional Energy Resources, PHI Learning Private Limited., New Delhi, Second Edition, 2012. 
4. D.S. Chauhan, S.K. Srivastava, Non Conventional Energy Resources, New Age International (P) Ltd. New Delhi, 

Second Edition, 2009. 
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER- VII 

18ME774 FUNDAMENTALS OF NANO SCIENCE  
(PROFESSIONAL ELECTIVE – III) 

L T P C 
3 0 0 3 

Prerequisite    : Applied Physics. 
Objectives       : 

• To study the impact of engineering solutions using Nano science and technology. 

• To classify the preparation methods of Nano materials.  

• To utilize the patterning and lithography techniques. 

• To extend the preparation environment of Nano materials and their hazards. 

• To apply characterization techniques for analyzing the material behaviour. 
UNIT - I INTRODUCTION  [ 09] 
Nano science and technology - implications on physics, chemistry, biology and engineering -classifications of nano 
structured materials - nano particles - quantum dots, wells and wires. Ultra-thin films - multilayered material. Properties: 
mechanical, electronic, optical, magnetic and motivation for study (qualitative only). 
 
UNIT - II PREPARATION METHODS [ 09] 

Bottom-up and top-down approach: mechanical milling, colloidal routes, self assembly, vapour phase deposition, MOCVD, 
sputtering, evaporation, molecular beam epitaxy, atomic layer epitaxy, MOMBE, Sol-gel technique. 

UNIT - III PATTERNING AND LITHOGRAPHY [ 09] 

Introduction to optical /UV electron beam and X RAY lithography systems and processes, wet etching, dry (plasma/reactive 
ion) etching, etch resists - dip pen lithography, nano imprint lithography and soft lithography. 

UNIT - IV PREPARATION ENVIRONMENT AND HAZARDS [ 09] 

Clean rooms: specifications and design, air and water purity, requirements for particular processes, vibration free 
environments: services and facilities required. Working practices, sample cleaning, chemical purification, chemical and 
biological contamination, safety issues, flammable and toxic hazards and bio-hazards. 

UNIT - V CHARACTERISATION TECHNIQUES [ 09] 

Introduction to mechanical characterization. Optical microscopy - AFM, SPM, STM, SNOM, ESCA, SIMS, XRD, SEM, TEM.  

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Analyze the impact of engineering solutions using Nano science and technology. 
CO2: Categorize the preparation methods of Nano materials.  
CO3: Apply the patterning and lithography techniques. 
CO4: Develop a preparation environment of Nano materials and their hazards. 
CO5: Explore characterization techniques for analyzing the material behaviour. 

Text Books: 
1. The Oxford hand book of Nano science and technology, edited by A.V.Narlivar, 2018. 
2. Encyclopedia of Nano technology, Elwood D.Carlson , 2018. 
Reference Books: 
1. Akhlesh Lakhtakia, The Hand Book of Nano-technology, New Delhi, Second Edition, 2017.  
2. N John Dinardo, Nano-scale Characterization Of Surfaces And Interfaces, Weinheim Cambridge, Willy-VCH, UK, 

Second Edition, 2012. 
3. Gregory.C.Timp, Nano-technology, Aip Press/Springer, 1999. 
4. A.S Edelstein And R.C Cammearata, Eds, Nano-materials; synthesis, properties and application, institute of physics 

publishing, Bristol and Philadelphia, Second Edition, 1996. 
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SEMESTER – VII 

18ME775 INDUSTRY 4.0 
(PROFESSIONAL ELECTIVE – III) 

L T P C 
3 0 0 3 

Prerequisites : Basic understanding of industry and computer knowledge 
Objectives : 

• To study the theory and concepts of industry 4.0 and IOT. 

• To augment the features of Artificial Intelligence. 

• To learn the basic concepts of Big Data and machine learning. 

• To know the various tools and applications of industry 4.0.  

• To develop technical skills required for industry 

UNIT – I INDUSTRY 4.0 [09] 

Need – Reason for Adopting Industry 4.0 - Definition – Goals and Design Principles - Technologies of Industry 4.0 – Big 
Data – Artificial Intelligence (AI) – Industrial Internet of Things - Cyber Security – Cloud – Augmented Reality.  

UNIT – II ARTIFICIAL INTELLIGENCE [09] 

Artificial Intelligence: Artificial Intelligence (AI) – What & Why? - History of AI - Foundations of AI -The AI - Environment - 
Societal Influences of AI - Application Domains and Tools - Associated Technologies of AI - Future Prospects of AI - 
Challenges of AI. 

UNIT – III BIG DATA AND IOT [09] 

Big Data : Evolution - Data Evolution - Data : Terminologies - Big Data Definitions - Essential of Big Data in Industry 4.0 - 
Big Data Merits and Advantages - Big Data Components : Big Data Characteristics - Big Data Processing Frameworks - 
Big Data Applications - Big Data Tools - Big Data Domain Stack : Big Data in Data Science - Big Data in IoT - Big Data in 
Machine Learning - Big Data in Databases - Big Data Use cases : Big Data in Social Causes - Big Data for Industry - Big 
Data Roles and Skills - Big Data Roles - Learning Platforms; Internet of Things (IoT) : Introduction to IoT - Architecture of 
IoT - Technologies for IoT - Developing IoT Applications - Applications of IoT - Security in IoT. 

UNIT – IV APPLICATIONS AND TOOLS OF INDUSTRY 4.0 [09] 

Applications of IoT – Manufacturing – Healthcare – Education – Aerospace and Defence – Agriculture – Transportation 
and Logistics – Impact of Industry 4.0 on Society: Impact on Business, Government, People. Tools for Artificial 
Intelligence, Big Data and Data Analytics, Virtual Reality, Augmented Reality, IoT, Robotics. 

UNIT – V JOBS 2030 [09] 

Industry 4.0 – Education 4.0 – Curriculum 4.0 – Faculty 4.0 – Skills required for Future - Tools for Education – Artificial 
Intelligence Jobs in 2030 – Jobs 2030 - Framework for aligning Education with Industry 4.0. 

Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1. Explore the basic concepts of Industry 4.0. 
CO2. Identify the features of Artificial Intelligence and IOT. 
CO3. Summarize the Big data domain and machine learning . 
CO4. Review the various tools and applications of Industry 4.0. 
CO5. Demonstrate the skills required for future industry. 

Text Books : 

1 P. Kaliraj, T. Devi, Higher Education for Industry 4.0 and Transformation to Education 5.0 

References : 
1 Alasdair Gilchrist. Industry 4.0: The Industrial Internet of Things, Apress Publications 

2 Prof.SudipMisra, Introduction to Industry 4.0 and Industrial Internet of Things. 

3 Dr.A.W.Unas A Complete Guide to Industry 4.0 

4 Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]  
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                     K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VII 

18HS098 HUMAN RESOURCE MANAGEMENT 
(Common to All Branches) 

(PROFESSIONAL ELECTIVE – IV) 

L T P C 

3 0 0 3 

Objectives: 

• To enable the students to understand the various HR functions in-depth. 

• To familiarize students with contemporary practices. 

• To study the various tool and techniques of HR ethical manner. 

• To enable the students to understand the challenges in domestic and IHRM. 

• To manage the manpower to attract , motivate and attract them to retain the organization 

UNIT - I INTRODUCTION [09] 

Nature and Scope of Human Resource Management (HRM)-Meaning and Definition of HRM-Objectives and Functions of HRM-
Models of HRM-HR policies-HRM in the changing environment. 

UNIT - II STAFFING [09] 

Human Resource Planning-Job Analysis- Job Description- Job Specification- Recruitment-Selection-Induction-Placement- 
Social networking. 

UNIT - III TRAINING AND EXECUTIVE DEVELOPMENT [09] 

Types of training methods - purpose –  benefits & resistance- Executive Development Programmes– Benefits–Self 
Development–Knowledge Management - Case study.  

UNIT - IV INTERNATIONAL  HRM [09] 

Domestic versus international Human Resource management-Perspective and practices of International Human Resource 
Management- Competencies required for International Managers-Changing roles of HR during the transition from Local to 
Global. 

UNIT - V PERFORMANCE EVALUATION  AND CONTROL PROCESS [09] 

Compensation plan–Reward–Motivation-Method of Performance Evaluation – Feedback– Industry practices. Promotion, 
Demotion, Transfer and Separation–Implication of job change. The control process–Importance– Methods– Requirement of 
effective control systems grievances–Causes–Implications– Redressal methods. 

Total (L: 45 T: 0) = 45 Periods 

Course Outcomes: On completion of this course, the student will be able to: 
CO1:     Describe the Various policies and systems for all HR sub-functions. 
CO2:     Analyze the factors to deal with multi-cultural workforce. 
CO3:     Estimate the training methods for developing workforce to meet dynamic environment. 
CO4:     Explain the performance of workforce in organization. 
CO5:     Illustrate the different competencies required for managing global workforce. 

Text  Books : 

1. 
K.Aswathappa, Human Resource and Personnel Management- Text and Cases, Tata McGraw Hill, New Delhi, 
Eighth Edition, 2016 

2. Biswajeet Pattanayak, Human Resource Management, Prentice Hall of India, New Delhi, Fourth Edition, 2015. 

Reference Books : 

1. Gary Dessler,Human Resource Management, Prentice Hall of India, New Delhi, Fifth Edition, 2013. 

2. 
Bernardin H John, Human Resource Management-An experiential Approach, Tata McGraw Hill, New Delhi, Third 
Edition, 2015 

3. Luis R.Gomez-Mejia, David B.Balkin, Robert L Cardy, Managing Human Resource, PHI Learning, New Delhi, 2014 

4. EugenceMckenna and Nic Beach, Human Resource Management, Pearson Education Limited, New Delhi, 2012. 
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18ME776 INDUSTRIAL ROBOTICS 
(PROFESSIONAL ELECTIVE – IV) 

L T P C 
3 0 0 3 

Prerequisite    : Computer Aided Manufacturing. 
Objectives       :  

• To study the fundamentals of industrial robotics. 

• To learn the concepts of Robot drive systems and end effectors. 

• To acquire the Knowledge on sensors and machine vision. 

• To explore the robot kinematics and its programming. 

• To implement the robot applications in industrial environment. 
UNIT – I FUNDAMENTALS OF ROBOTICS [ 09]  

Robot - Definition - Robot Anatomy - Co-ordinate Systems, Work Envelope, types and classification -Specifications - Pitch, 
Yaw, Roll, Joint Notations, Speed of Motion, Pay Load - Robot Parts and Their Functions - Need for Robots - Different 
Applications. 

UNIT – II ROBOT DRIVE SYSTEMS AND END EFFECTORS [ 09]  
Pneumatic Drives - Hydraulic Drives - Mechanical Drives - Electrical Drives - D.C. Servo Motors, Stepper Motor, A.C. Servo 
Motors - Salient Features, Applications and Comparison of all these Drives. 

End Effectors - Grippers - Mechanical Grippers, Pneumatic and Hydraulic Grippers, Magnetic Grippers, Vacuum Grippers; 
Two Fingered and Three Fingered Grippers; Internal Grippers and External Grippers; Selection and Design Considerations. 
UNIT – III SENSORS AND MACHINE VISION                         [ 09] 
Requirements of a sensor, Principles and Applications of the following types of sensors - Position sensors (Piezo Electric 
Sensor, LVDT, Resolvers, Optical Encoders, Pneumatic Position Sensors),Range Sensors (Triangulation Principle, 
Structured, Lighting Approach, Time of Flight Range Finders, Laser Range Meters), Proximity Sensors (Inductive, Hall 
Effect, Capacitive, Ultrasonic and Optical Proximity Sensors), Touch Sensors, (Binary Sensors, Analog Sensors), Wrist 
Sensors, Compliance Sensors, Slip Sensors. Camera, Frame Grabber, Sensing and Digitizing Image Data - Signal 
Conversion, Image Storage, Lighting Techniques. Image Processing and Analysis - Data Reduction, Segmentation, Feature 
Extraction, Object Recognition, Other Algorithms. Applications - Inspection, Identification, Visual Serving and Navigation. 
UNIT – IV ROBOT KINEMATICS AND ROBOT PROGRAMMING [ 09] 
Forward Kinematics, Inverse Kinematics and Differences - Forward Kinematics and Reverse Kinematics of Manipulators 
with Two, Three Degrees of Freedom (In 2 Dimensional), Four Degrees of Freedom (In 3 Dimensional) - DH matrices - 
Deviations and Problems.  

Teach Pendant Programming, Lead through programming, Robot programming Languages – VAL Programming - Motion 
Commands, Sensor Commands, End effecter commands and Simple Programs. 
UNIT – V IMPLEMENTATION AND ROBOT ECONOMICS [ 09] 

RGV, AGV; Implementation of Robots in Industries - Various Steps; Safety Considerations for Robot Operations; Economic 
Analysis of Robots - Pay back Method, EUAC Method, Rate of Return Method. 

                                                                                                                                Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Explore the working principle and configuration of industrial robots. 
CO2: Apply the concepts of Robot drive systems and end effectors. 
CO3: Investigate the applications of sensors and machine vision. system 
CO4: Design the robot kinematics and its programming. 
CO5: Examine the robots in industrial applications and evaluate the economics.  

Text Books: 

1. 
M.P.Groover, Industrial Robotics – Technology, Programming and Applications, McGraw-Hill, Delhi, Second Edition, 
2015. 

2. Yoram Koren, Robotics for Engineers, McGraw-Hill Book Co., Delhi, Second Edition, 2019. 
Reference Books: 
1. Fu.K.S. Gonzalz.R.C., and Lee C.S.G., Robotics Control, Sensing, Vision and Intelligence, McGraw-Hill Book Co., 

Delhi, Second Edition, 1987. 
2. Janakiraman.P.A., Robotics and Image Processing, Tata McGraw-Hill, New Delhi, Second Edition, 2013. 
3. Mittal R. K. and Nagrath, I. J. ,Robotics and Control, Tata McGraw Hill Publishing Company Limited, New Delhi, 

Second Edition,2004. 
4. Peter Corke, Robotics, Vision and Control: Fundamental Algorithms in MATLAB’ , Springer, Third Edition,2009 
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SEMESTER - VII 

18ME777 HYDRAULICS AND PNEUMATICS  
(PROFESSIONAL ELECTIVE – IV) 

L T P C 
3 0 0 3 

Prerequisite  : Fluid Mechanics and Machinery. 

Objectives       :  

• To obtain the knowledge on fundamentals of fluid power system. 

• To classify the types, performance study of pumps and actuators in fluid power systems. 

• To categorize different types of hydraulic, pneumatic valves & servo valves. 

• To build up the hydraulic and pneumatic circuits of simple industrial application. 

•  To identify the fluidic devices and PLC application in fluid power system. 
UNIT - I FLUID POWER SYSTEMS AND FUNDAMENTALS [ 09 ] 
Fluids - compressible, incompressible - properties -   introduction to fluid power systems - types, advantages, applications - 
fluid power symbols.  Pascal’s law - laminar and turbulent flow - Reynolds’s number - Darcy’s equation - losses in pipes, 
valves and fittings. 

UNIT - II PUMPS  AND ACTUATORS [ 09 ] 

Pumping theory - positive, non positive displacement pumps - fixed, variable displacement pumps - gear pump, vane pump, 
piston pump - pump performance. Actuators - linear hydraulic actuators - types of hydraulic cylinders - single acting, double 
acting, special cylinders like tandem, rod less, telescopic, cushioning mechanism. Rotary actuators - fluid motors, gear, 
vane, piston motors. 

UNIT - III DESIGN OF HYDRAULIC CIRCUITS [ 09 ] 

Types of valves - direction control - 3/2, 4/2 valves, shuttle valve, check valve. Pressure control - pressure reducing valve, 
sequence valve. Flow control - fixed, adjustable. Controls - manual, solenoid, pilot, relays. Accumulators - types, circuits, 
sizing. Intensifier - intensifier circuits - meter-in, meter-out circuits. 

UNIT - IV PNEUMATIC SYSTEM AND CIRCUITS [ 09 ] 

Properties of air - pneumatic components - compressors, filters, regulators, lubricators and control valves, quick exhaust 
valves, pneumatic actuators. Fluid power circuit design - speed control circuit, synchronizing circuit, sequential circuit for 
simple applications using cascade method - pneumo - hydraulic circuit. 

UNIT - V ADVANCED FLUID POWER SYSTEMS [ 09 ] 

Servo systems - hydro mechanical servo systems, electro hydraulic servo systems, proportional valves. Fluidics - 
introduction to fluidic devices, simple circuits, introduction to electro hydraulic pneumatic logic circuits, ladder diagrams, PLC 
applications in fluid power control. Troubleshooting in fluid power circuits. 

                                                                                                                                Total = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Explore the working principles of fluid power system. 
CO2: Recognize the types, performance of pumps and actuator in fluid power systems. 
CO3: Demonstrate the different types of hydraulic, pneumatic valves & servo valves. 
CO4: Analyze the hydraulic and pneumatic circuits of simple industrial application. 
CO5: Categorize the fluidic devices and PLC application in fluid power system. 

Text Books : 

1. Srinivasan R, Hydraulic and Pneumatic Controls, TMH, Delhi, Second Edition, 2011. 

2. Anthony Esposito, Fluid Power with Applications, Pearson Education, Delhi, Second Edition, 2009. 

Reference Books : 

1. Majumdar S.R., Pneumatic systems - Principles and Maintenance, Tata McGraw Hill, Delhi, Second Edition, 1996. 

2. Majumdar S.R., Oil Hydraulics, Tata McGraw-Hill, Delhi, Third Edition, 2011. 

3. Shanmugasundaram K, Hydraulic and Pneumatic Controls, Chand & Co, Delhi, Third Edition, 2019. 

4. Dudley A. Pease and John T. Pippenger, Basic Fluid Power, Prentice Hall, Delhi, Second Edition, 1987. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VII 

18ME778 AUTOMOBILE ENGINEERING 

(PROFESSIONAL ELECTIVE – IV) 

L T P C 

3 0 0 3 

Prerequisites : Basic Mechanics, Thermal Engineering. 

Objectives     : 

• To know the construction and working principle of an automobile. 

• To comprehend the functions of engine auxiliary systems. 

• To study the conventional and automatic transmission system. 

• To acquire knowledge on steering, braking and suspension systems in an automobile 

• To discover the Electrical / Hybrid vehicles & various pollution control methods. 

UNIT – I VEHICLE STRUCTURE AND ENGINES [ 09 ] 

Types of automobiles - vehicle construction - chassis - frame and body. Engine - classification, components, functions and 

materials - cooling and lubrication systems - turbo charger and super charger- electrical vehicles. 

UNIT – II ENGINE AUXILIARY SYSTEMS [09 ] 

Carburetor - basic types and working principle only - electronic fuel injection system - single point and MPFI system - diesel 

injection - CRDI system - construction, operation and maintenance of lead acid battery - electrical systems - generator, 

starting motor and drives, lighting and ignition (magneto coil and electronic type), regulators, cut outs. 

UNIT – III TRANSMISSION SYSTEMS [ 09 ] 

Clutch - types, construction, linkages - gear boxes - manual,  automatic - simple floor mounted shift mechanism - over drives 

- transfer box - fluid flywheel - torque converters - propeller shaft - slip joint - differential and rear axle - Hotchkiss drive and 

torque tube drive. 

UNIT – IV STEERING, BRAKES, SUSPENSION SYSTEMS AND SAFETY DEVICES [ 09 ] 

Steering geometry - power steering - types of steering gear box - types of front axle - braking systems - types and 

construction - diagonal braking system. Suspension systems - front, rear, conventional, air suspension - wheels - tyres - 

wheel alignment parameters - casher, camber, toe, king pin alignment. Anti lock braking system - airbags - stabilizers. 

UNIT – V ALTERNATE FUELS AND POLLUTION CONTROL METHODS [ 09 ] 

Natural gas, LPG, bio-diesel, alcohol and hydrogen in automobiles - concepts of electric and hybrid vehicles - fuel cells - 

engine emission standards - pollution control methods - emission control by 3-way catalytic controller - electronic engine 

management system. 

Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 

CO1: Explore the construction and working principle of an automobile. 
CO2: Analyze the functions of various engine auxiliary Systems. 
CO3: Demonstrate the conventional and automatic transmission system in an automobile. 
CO4: Design steering, braking and suspension systems. 
CO5: Identify the alternate fuels, EVs and various pollution control methods. 

Text Books : 

1. Kirpal Singh “Automobile Engineering Vol. 1 & 2”, Standard Publishers, New Delhi, 2011. 

2. Sethi H.M, “Automobile Technology”, Tata McGraw-Hill-2003. 

Reference Books : 

1. Crouse and Anglin, “Automotive Mechanism”, 9th Edition. Tata McGraw-Hill, 2003. 

2. Jain,K.K.,and Asthana .R.B, “Automobile Engineering” Tata McGraw Hill Publishers,New Delhi, 2002. 

3. Bob Henderson and John Harold Haynes, “Haynes Tech book OBD – II Manual, Haynes Publication, 2006. 

4. Ganesan V., “Internal Combustion Engines”, Fourth Edition, Tata Mcgraw-Hill , 2012. 
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SEMESTER – VII 

18ME779                  COMPUTATIONAL FLUID DYNAMICS 
                    (PROFESSIONAL ELECTIVE – IV) 

L T P C 

3 0 0 3 

Prerequisites: Fluid Mechanics and Machinery, Gas dynamics and jet propulsion, Heat and Mass Transfer 

Objectives: 

• To Study the knowledge of theories, approaches and methodologies used in CFD . 

• To acquire the concepts of mathematical preliminaries in CFD. 

• To build the skills in implementation of CFD methods . 

• To understand the finite difference discretization in CFD analysis . 

• To analyze the heat transfer phenomena  using ANSYS CFX. 

UNIT – I EQUATIONS OF FLUID DYNAMICS [ 09 ] 

Basic concepts Eulerarian and Lagrangian methods of describing fluid flow motion, acceleration and deformation of fluid 
particle, vorticity. Laws governing fluid motion, continuity, Navier – stokes & energy equations. Boundary layer equation, 
Euler equations, potential flow equations, Bernoulli’s equation and vorticity transport equation. Initial and boundary 
conditions. Classification of equation of motions – hyperbolic, parabolic, elliptic.  

UNIT – II MATHEMATICAL PRELIMINARIES [09 ] 
Numerical integration. Review of linear algebra, solution of simultaneous linear algebraic equations – matrix inversion, 
solvers – direct methods, elimination methods, ill conditioned systems; Gauss- Sidel method, successive over relaxation 
method. 

UNIT – III GRID GENERATION [ 09 ] 

Transformation of coordinates. General principles of grid generation – structured girids in two and three dimensions, 
algebraic grid generation, differential equations based grid generation; Elliptic grid generation, algorithm, Grid clustering, 
Grid refinement, Adaptive grids, Moving grids. Algorithms, CAD interfaces to grid generation. Techniques for complex 
and large problems: Multi block methods.  

UNIT - IV FINITE DIFFERENCE DISCRETIZATION [ 09 ] 
Elementary finite difference coefficients, basic aspects of finite difference equations, consistency, explicit and implicit 
methods, errors and stability analysis. Stability of elliptic and hyperbolic equations. Fundamentals of fluid flow modelling-
conservative property, upwind scheme, transporting property, higher order up winding. Finite difference applications in 
heat transfer – conduction, convection. 

UNIT - V FINITE VOLUME METHOD [ 09 ] 
Introduction, Application of FVM in diffusion and convection problems, NS equations – staggered grid, collocated grid, 
SIMPLE algorithm. Solution of discretised equations using TDMA.Finite volume methods for unsteady problems – 
explicit schemes, implicit schemes. Finite Element Method: Introduction. Weighted residual and variational formulations. 
Interpolation in one-dimensional and two-dimensional cases. Application of FEM to ID and 2D problems in fluid flow and 
heat transfer. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1. Integrate numerical solution of fluid flow. using governing equations 
CO2. Apply finite difference, finite volume and finite element analyzes in fluid flow problems. 
CO3. Analyze grids generation for two and three-dimension grid interface. 
CO4. Apply the concept of finite element difference model to fluid and compressible flow   
CO5. Examine the heat transfer problem using ANSYS CFX . 

Text Books : 

1. 
Versteeg, H.K., and Malalasekera, W., An Introduction to Computational Fluid Dynamics: The finite volume Method, 
Pearson Education Ltd., Delhi,Second Edition, 2007. 

2. 
Ghoshdastidar, P.S., Computer Simulation of flow and heat transfer, Tata McGraw Hill Publishing Company Ltd., New 
Delhi, Second Edition,1998. 

Reference Books : 

1. Patankar, S.V. ,Numerical Heat Transfer and Fluid Flow, Hemisphere Publishing Corporation,UK, Third Edition,2004. 

2. 
ProdipNiyogi, Chakrabarty, S.K., Laha, M.K. ,Introduction to Computational Fluid Dynamics, Pearson Education, Delhi, 
2005. 

3. Anil W. Date, Introduction to Computational Fluid Dynamics, Cambridge University Press, UK, Fifth Edition,2005. 
4. Ghoshdastidar P.S., Heat Transfer , Oxford University Press, UK, 2005. 
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SEMESTER – VII 

18ME781 ADDITIVE MANUFACTURING 
(PROFESSIONAL ELECTIVE – IV) 

L T P C 

3 0 0 3 

Prerequisites : Manufacturing Technology-I, Manufacturing Technology-II, Computer Aided Manufacturing 
Objectives : 

• To know the significance of additive manufacturing on product development. 

• To study the reverse engineering and CAD modeling techniques. 

• To demonstrate liquid and solid based additive manufacturing systems. 

• To pertain the influence of power metallurgy in Additive manufacturing process. 

• To study the advance techniques in AM Process. 

UNIT – I INTRODUCTION [ 09 ] 

Need - Development of AM systems – AM process chain - Impact of AM on Product Development - Virtual Prototyping- 
Rapid Tooling – RP to AM -Classification of AM processes-Benefits- Applications. 

UNIT – II REVERSE ENGINEERING AND CAD MODELING [09 ] 
Basic concept- Digitization techniques – Model reconstruction – Data Processing for Rapid Prototyping: CAD model 
preparation, Data requirements – Geometric modeling techniques: Wire frame, surface and solid modeling – data formats - 
Data interfacing, Part orientation and support generation, Support structure design, Model Slicing, Tool path generation-
Software for AM- Case studies. 

UNIT – III LIQUID BASED AND SOLID BASED ADDITIVE MANUFACTURING SYSTEMS [ 09 ] 

Stereolithography Apparatus (SLA): Principle, pre-build process, part-building and post-build processes, photo 
polymerization of SL resins, part quality and process planning, recoating issues, materials, advantages, limitations and 
applications. 
Solid Ground Curing (SGC): working principle, process, strengths, weaknesses and applications. Fused deposition 
Modeling (FDM): Principle, details of processes, process variables, types, products, materials and applications. Laminated 
Object Manufacturing (LOM): Working Principles, details of processes, products, materials, advantages, limitations and 
applications - Case studies. 
UNIT – IV POWDER BASED ADDITIVE MANUFACTURING SYSTEMS [ 09 ] 

Selective Laser Sintering (SLS): Principle, process, Indirect and direct SLS- powder structures, materials, post processing, 
surface deviation and accuracy, Applications. Laser Engineered Net Shaping (LENS): Processes, materials, products, 
advantages, limitations and applications– Case Studies. 

UNIT – V OTHER ADDITIVE MANUFACTURING SYSTEMS [ 09 ] 
Three dimensional Printing (3DP): Principle, basic process, Physics of 3DP, types of printing, process capabilities, material 
system. Solid based, Liquid based and powder based 3DP systems, strength and weakness, Applications and case 
studies. Shape Deposition Manufacturing (SDM), Ballastic Particle Manufacturing (BPM), Selective Laser Melting, Electron 
Beam Melting. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1. Explore the importance of additive manufacturing in product development. 
CO2. Exhibit the knowledge on reverse engineering and CAD modeling. 
CO3. Examine liquid and solid based additive manufacturing process. 
CO4. Interpret the role of power metallurgy in additive manufacturing. 
CO5. Identify the emerging techniques for AM Process. 

Text Books : 

1. 
Yeon-Gil Jung , Additive Manufacturing: Materials, Processes, Quantifications and Applications- Elsevier Science· 
2018. 

2. Ian Gibson, David Rosen, Brent Stucker,  Additive Manufacturing Technologies· Springer New York, 2014 

Reference Books : 

1. 
Gibson, I., Rosen, D.W. and Stucker, B., Additive Manufacturing Methodologies: Rapid Prototyping to Direct Digital 
Manufacturing, Springer, 2010. 

2. 
Chua, C.K., Leong K.F. and Lim C.S., Rapid prototyping: Principles and applications, World Scientific Publishers, UK, 
second edition, 2010. 

3. Gebhardt, A., Rapid prototyping, Hanser Gardener Publications, UK, Third Edition, 2003. 

4. 
Liou, L.W. and Liou, F.W., Rapid Prototyping and Engineering applications: A tool box for prototype development, CRC 
Press, Second Edition, 2011. 

https://www.google.com/search?sa=X&sxsrf=ALeKk01CL_2JECK033rTIBIZuiUduviwcg:1617955565796&q=inauthor:%22Yeon-Gil+Jung%22&tbm=bks
https://www.google.com/search?kptab=editions&sa=X&ved=2ahUKEwjq_emN2vDvAhXcyDgGHdFYAsIQmBYwAHoECAUQBw&q=inpublisher:%22Elsevier+Science%22&tbm=bks&sxsrf=ALeKk01CL_2JECK033rTIBIZuiUduviwcg:1617955565796
https://www.google.com/search?sa=X&rlz=1C1SQJL_enIN946IN946&biw=1366&bih=625&tbm=bks&sxsrf=ALeKk01Y0bWldLSsBotCGIqkSR6bvSWkFg:1617955548470&tbm=bks&q=inauthor:%22Ian+Gibson%22&ved=2ahUKEwjq_emN2vDvAhXcyDgGHdFYAsIQ9AgwAXoECAIQBQ
https://www.google.com/search?sa=X&rlz=1C1SQJL_enIN946IN946&biw=1366&bih=625&tbm=bks&sxsrf=ALeKk01Y0bWldLSsBotCGIqkSR6bvSWkFg:1617955548470&tbm=bks&q=inauthor:%22Ian+Gibson%22&ved=2ahUKEwjq_emN2vDvAhXcyDgGHdFYAsIQ9AgwAXoECAIQBQ
https://www.google.com/search?sa=X&rlz=1C1SQJL_enIN946IN946&biw=1366&bih=625&tbm=bks&sxsrf=ALeKk01Y0bWldLSsBotCGIqkSR6bvSWkFg:1617955548470&tbm=bks&q=inauthor:%22Ian+Gibson%22&ved=2ahUKEwjq_emN2vDvAhXcyDgGHdFYAsIQ9AgwAXoECAIQBQ
https://www.google.com/search?sa=X&rlz=1C1SQJL_enIN946IN946&biw=1366&bih=625&tbm=bks&sxsrf=ALeKk01Y0bWldLSsBotCGIqkSR6bvSWkFg:1617955548470&tbm=bks&q=inauthor:%22Ian+Gibson%22&ved=2ahUKEwjq_emN2vDvAhXcyDgGHdFYAsIQ9AgwAXoECAIQBQ
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SEMESTER – VIII 

18HS886 
BUSINESS CONCEPTS 

(Common to All Branches) 
(PROFESSIONAL ELECTIVE – V) 

L T P C 

3 0 0 3 

Objectives: 

• To understand basics of business concepts and environment. 

• To know the different types of business forms in India. 

• To study the knowledge about functions of business organization. 

• To know the different activities of human resources department. 

• To understand the basic procedure of export and import. 

UNIT - I BUSINESS ENVIRONMENT [ 09 ] 

Nature and purpose of business, classification of business activities - industry, commerce and trade, objective of business 
and essential of successful business, economic environment - basic problems of scarcity and choice, allocation of 
resources, opportunity cost, Business growth and measurement of size, international environment - balance of trade, the 
trade gap and balance of payments, role and methods of trade protection, business ethics 

UNIT - II ELEMENTS OF BUSINESS ACTIVITY [ 09 ] 

Historical view of business development forms of business organization - sole proprietorship, partnership, join stock 
companies, co-operative societies, public enterprise - definition, meaning, characteristics, advantages and disadvantages, 
role of government in business activity, organization charts. 

UNIT - III FUNCTIONS OF  BUSINESS ACTIVITY [ 09 ] 

Purchasing - choosing suppliers, overview of stock control, production - scale of production, main features of job, mass, and 
batch production systems, marketing - concept and role of marketing, marketing mix, channels of distribution, finance - 
sources of finance, assessing business performance. 

UNIT - IV HUMAN RESOURCES [ 09 ] 

Demographic trends and their impact on business concerns, local trends in employment in various sectors, selection, 
recruitment, training of workers, motivation, basic knowledge of working age, contract of work, minimum wage, statutory 
hours of work, statutory benefits. 

UNIT - V FOREIGN TRADE AND BANKING [ 09 ] 

Foreign trade - meaning, nature, importance, procedure of export and import, globalization, MNC and MNE, introductory 
idea about commercial banks - functions and services, insurance -meaning, types, principles, benefits. 

Total (L: 45 T: 0) = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO1: Explain the basics of business concepts and environment 
CO2: Illustrate the different types of business forms in India 
CO3: Describe the various functions of business organization 
CO4: Illustrate the different activities of human resources department 
CO5 : Explain the Fundamental concepts of International Trade and Banking Activities. 

Text  Books : 

1. 
P.C. Tulsian , Vishal Pandy,  Business organisation and management, Pearson Education, New Delhi, Third edition,  
2018. 

2. M.C.Shukla, Business organisation and Management, S.Chand & Sons publisher, New Delhi, Fourth Edition,2019 

Reference Books : 

1. 
Barbara Tolley Dowling, Business concepts for English practices, Newbury House Publishers, U.S, Second  Edition, 
2016. 

2. Philip Kotler, Marketing Management, Pearson Education, New Delhi, - Millennium Edition, 2018. 

3. Gary Dessler, Human Resource Management, Prentice-Hall of India Pvt. Ltd., New Delhi, Seventh edition, 2018. 

4. 
Jyotsna sethi, Nishwan Bhatia, Elements of Banking and Insurance, PHI Learning Pvt Ltd, New Delhi, Seventh 
Edition,2018. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 
                                                                                SEMESTER – VIII 
18ME881 VALUE AND RE-ENGINEERING 

(PROFESSIONAL ELECTIVE – V) 
L T P C 
3 0 0 3 

Prerequisite: Manufacturing Technology. 

Objectives: 

• To study the fundamental techniques employed in value engineering. 

• To explore step by step application of job plan.  

• To prepare the work sheets and analyze the life cycle cost. 

• To comprehend value engineering and Quality aspects. 

• To analyze the implementation of reengineering. 

UNIT - I FUNDAMENTALS OF VALUE ENGINEERING [09] 

Value Types – How to add value job plan – Technique employed – who will do value engineering – Organizing the value 
engineering study – Benefits. 

UNIT - II STEP BY STEP APPLICATION OF JOB PLAN [09] 

Selection of project and team members – general phase – information phase – function phase – creative phase – evaluation 
phase – Investigation phase – implementation phase – Audit. 

UNIT - III WORK SHEETS AND GUIDE LINES    [09] 

Preparation of worksheets – general and information phase – Function Classification, relationship and summary – 
Meaningful costs – Cost analysis – idea listing and comparison – Feasibility ranking – Investigator phase, study summary – 
guidelines for writing value engineering proposal – Financial aspects – List cycle cost analysis – Oral presentation – Audit – 
Case studies and Discussion. 

UNIT - IV VALUE ENGINEERING [09] 

Value engineering and Quality- Value engineering and productivity-value Engineering phase -Value Engineering Process. 

UNIT - V IMPLEMENTATION OF RE-ENGINEERING [09] 

Process analysis techniques – Work flow analysis – Value analysis approach – Nominal group technique – Fish bone 
diagram – Pareto analysis – team building – Force field analysis -Implementation. 

                   Total  = 45  Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Acquire knowledge about organizing value engineering study 
CO2: Explore the step by step application of job plan.  
CO3: Prepare the work sheets and analyze the life cycle cost. 
CO4: Apply of Value engineering and Quality aspects. 
CO5: Analyze the implementation of reengineering. 

Text Books : 
1. Del L.Younker, Value Engineering, Marcel Dekker, Inc. New York, Third Edition, 2003. 

2. Iyer. S.S., Value Engineering, New Age Information, Delhi, Second Edition 1996. 
References : 
1. Johnson, A.Edosomwan, Organization Transformation and Process reengineering, British Library Cataloguing in 

Publication data, British, Third Edition, 1996. 
2. Jayaraman, M.S., and Ganesh Natarajan, Business Process Reengineering, Tata McGraw Hill, Delhi, Second 

Edition,1994. 
3. Lawrence, D.M., Techniques of Value Analysis and Engineering, McGraw Hill, Delhi, Second Edition, 1988. 

4. George, E.D, “Engineering Design: a Material and Processing Approach”, McGraw Hill, Delhi, Second Edition, 1991. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18ME882 VIBRATION AND NOISE CONTROL 
(PROFESSIONAL ELECTIVE – V) 

L T P C 
3 0 0 3 

Prerequisite: Theory of Machines 

Objectives: 

• To study the basic theory of vibrations. 

• To illustrate characteristics and analysis of noise in machines. 

• To explore the various sources of noise in automobiles.  

• To analyze different vibration control techniques. 

• To demonstrate the source of noise control techniques. 

UNIT - I BASICS OF VIBRATION [ 09 ] 

     Introduction, classification of vibration: free and forced vibration, undamped and damped vibration, linear and non linear 
vibration, response of damped and undamped systems under harmonic force, analysis of single degree and two degree of 
freedom systems, torsional vibration, determination of natural frequencies. 

UNIT - II BASICS OF NOISE [ 09 ] 

     Introduction, amplitude, frequency, wavelength and sound pressure level, addition, subtraction and averaging decibel 
levels, noise dose level, legislation, measurement and analysis of noise, measurement environment, equipment, frequency 
analysis, tracking analysis, sound quality analysis. 
UNIT - III AUTOMOTIVE NOISE SOURCES [ 09 ] 
     Noise Characteristics of engines, engine overall noise levels, assessment of combustion noise, assessment of 
mechanical noise, engine radiated noise, intake and exhaust noise, engine necessary contributed noise, transmission noise, 
aerodynamic noise, tire noise, brake noise. 
UNIT - IV SOURCE OF VIBRATION CONTROL TECHNIQUES [ 09 ] 
     Vibration isolation, tuned absorbers, un-tuned viscous  dampers,  damping  treatments, application dynamic forces 
generated by IC engines, engine isolation, crank shaft damping, modal analysis of the mass elastic model shock absorbers. 

UNIT - V SOURCE OF NOISE CONTROL TECHNIQUES [ 09 ] 

     Methods  for  control  of  engine  noise,  combustion  noise,  mechanical  noise,  predictive  analysis, palliative treatments 
and enclosures, automotive noise control principles, sound in enclosures, sound energy absorption, sound transmission 
through barriers. 

Total (L= 45, T = 0 ) = 45 Periods 
Course Outcomes: On completion of this course, the student will be able to 

CO1: Analyze the characteristics of vibrations in machineries. 
CO2: Describe the measurement and analysis of noise. 
CO3: Acquire knowledge on sources of vibration and noise in automobiles. 
CO4: Design various controlling techniques of vibration in IC engines. 
CO5: Apply automotive noise control techniques. 

Text Books : 

1 Singiresu S.Rao., Mechanical Vibrations, Pearson Education, Delhi, Sixth Edition, 2016. 

2 Ambedkar, A.G., Mechanical Vibrations and Noise Engineering, PHI Publications, New Delhi, Second Edition, 2006. 

Reference Books : 

1 Benson H. Tongue, Principles of Vibrations, Oxford University, UK, Second Edition, 2007. 

2 
David Bies and Colin Hansen, Engineering Noise Control – Theory and Practice, Fourth Edition, Taylore & Francise e-
Library, UK, Second Edition,2009. 

3 
William T. Thomson, Marie Dillon Dahleh and Chandramouli Padmanabhan, Theory of Vibration with 
Application, Pearson Education, Delhi, Fifth Edition, 2011. 

4 Grover. G.T., Mechanical Vibrations, Nem Chand and Bros, UK, Second Edition,1996. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18ME883 PRESSURE VESSEL AND PIPING DESIGN 
(PROFESSIONAL ELECTIVE – V) 

L T P C 
3 0 0 3 

Prerequisites: Fluid Mechanics and Machinery, Strength of Materials. 
Objectives      :  

• To learn the principles of pressure vessels and piping design. 

• To recognize the Stresses in pressure vessels. 

• To design the various section of vessels. 

• To comprehend the analysis in vessels. 

• To discover the design procedures and layout of piping as per standards. 
UNIT – I INTRODUCTION [ 09] 
Development of pressure vessel construction codes - pressure vessel design overview - methods for determining stresses - 
terminology – applications. 
UNIT – II STRESSES IN PRESSURE VESSELS [ 09] 

Stresses in a circular ring, cylinder - membrane stress analysis of vessel shell - components - cylindrical shells, spherical 
shells, torispherical heads and conical heads - thermal stresses - discontinuity of stresses in pressure vessels. 

UNIT – III DESIGN OF VESSELS [ 09] 

Design of tall cylindrical self supporting process columns - supports for short vertical vessels - stress concentration at a 
variable thickness transition section in a cylindrical vessel, circular hole, elliptical openings. Theory of reinforcement - 
pressure vessel design. 

UNIT – IV BUCKLING AND FRACTURE ANALYSIS IN VESSELS [ 09] 

Buckling phenomenon - elastic Buckling of circular ring and cylinders under external pressure - collapse of thick walled 
cylinders or tubes under external pressure -effect of supports - elastic buckling of cylinders - buckling under combined 
external pressure and axial loading. 

UNIT – V PIPING  [ 09] 

Introduction – design procedure - flow diagram - Piping layout and piping stress analysis. Flexibility factor and stress 
intensification factor, Design of piping as per B31.1 piping code, Piping components: bends, tees bellows and valve. Types 
of piping supports and the behaviour, Introduction to piping Codes and Standards. 

                                                                                                                                Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Establish the stresses in pressure vessels and its terminology. 
CO2: Explore the stresses acting in pressure vessels. 
CO3: Design the stress concentration in various sections of pressure vessels. 
CO4: Analyze the Buckling phenomenon under combined external pressure and axial loading. 
CO5: Design piping layout as per standards and carry out piping stress analysis. 

Text Books: 
1.  Subhash Reddy Gaddam., Design of Pressure Vessels, CRC press, US, Second Edition, 2020. 
2.  John F. Harvey, Pressure Vessel Design, CBS publishers, New Delhi, Second Edition,2007. 
Reference Books: 
1.  R. D. Cook, D. S. Malkus, M. E. Plesha, R. J. Witt, Concepts & Applications of Finite Element Analysis, John Wiley & 

Sons Scheme, UK,Third Edition,2007. 
2.  William. J., Bees, Approximate Methods in the Design and Analysis of Pressure Vessels and Piping, Presented at 

ASME Pressure Vessels and Piping Conference, 1997. 

3.  J. Phillip Ellenberger, Pressure Vessels: ASME Code Simplified, ASME. 

4.  Smith P, Fundamentals of Piping Design, Elsevier. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18ME884 REFRIGERATION AND AIR CONDITIONING  
(Use of psychrometry chart, steam, Refrigeration and Air conditioning tables 

permitted) 
(PROFESSIONAL ELECTIVE – V) 

L T P C 

3 0 0 3 

Prerequisite:  Engineering Thermodynamics, Thermal Engineering and Heat and Mass Transfer 
Objectives:  

• To recognize the concept of cryogenic refrigeration system. 

• To review the various refrigeration cycles. 

• To discover different refrigerants and application of refrigeration system. 

• To explore the air conditioning system equipments for different applications. 

• To ascertain psychrometry and cooling load estimation. 
UNIT - I CRYOGENIC REFRIGERATION SYSTEM [09] 
Cryogenics- definition, Joule Thomson(J-T) effect, Joule Thomson system, Cascade or pre-cooled joule-Thomson 
refrigeration systems, Philips refrigerators, Gifford- McMahon  refrigeration systems, COP,FOM, regenerators and pulse 
tube refrigerators. 
UNIT - II REFRIGERATION CYCLE [09] 
Review of thermodynamic principles of refrigeration. Concept of aircraft refrigeration system - vapour compression 
refrigeration cycle - use of p-h charts - cascade system - COP comparison. Vapor absorption refrigeration system. Ammonia 
water and lithium bromide water systems. Steam jet, solar refrigeration systems. 

UNIT - III REFRIGERANTS AND SYSTEM COMPONENTS [09] 

Compressors - reciprocating & rotary (elementary treatment.) - condensers - evaporators - cooling towers. Refrigerants - 
properties - selection of refrigerants - eco friendly refrigerants - refrigeration plant controls - testing and charging of 
refrigeration units - balancing of system components. Applications to refrigeration systems - ice plant - food storage plants - 
milk - chilling plants - refrigerated cargo transports. 

UNIT - IV AIR CONDITIONING [09] 

Air conditioning equipments - air cleaning and air filters - humidifiers - dehumidifiers - air washer’s condenser - cooling tower 
and spray ponds - elementary treatment of duct design - air distribution system. Thermal insulation of air conditioning 
systems - applications: car, industry, stores and public buildings. 

UNIT - V PSYCHROMETRY AND COOLING LOAD CALCULATION [09] 

Psychrometric processes - use of psychrometric charts - grand and room sensible heat factors - bypass factor - 
requirements of comfort air conditioning. Types of load - design of space cooling load - heat transmission through building. 
Solar radiation infiltration - internal heat sources (sensible and latent) - outside air and fresh air load - estimation of total 
load. 

                                                                                                                                Total (L: 45  T: 00  ) = 45 Periods 

Course Outcomes: On completion of this course, the student will be able to 
CO1: Explore the basic concepts of cryogenic refrigeration system. 
CO2: Establish various refrigeration cycles and their applications. 
CO3: Acquire types of refrigerants and different refrigeration system components. 
CO4: Demonstrate air conditioning equipments and their applications.   
CO5: Estimate the cooling load of a refrigeration system. 

Text Books : 

1 Arora. C.P., Refrigeration and Air Conditioning, Tata McGraw-Hill, New Delhi, Third Edition, 2009. 

2 Barron, Cryogenic systems, McGraw Hill Book Co., New Delhi, Third Edition,,1996 

Reference Books : 

1 Roy.J Dossat, Principles of Refrigeration, Pearson Education , Delhi, Second Edition,2011. 

2 W.F.Stocker and J.W.Jones, Refrigeration and Air Conditioning, McGraw-Hill, Delhi, Third Edition, 2003. 

3 Timmerhaus, Klaus D., Flynn, Thomas M .,Cryogenic process Engineering, Springer,1989. 

4 Sapali S.N., "Refrigeration and Air Conditioning", PHI Learning Private Ltd, Delhi, Second Edition, 2009. 

5 http://nptel.ac.in 
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 SEMESTER – VIII 

18ME885 COMPOSITE MATERIALS  
(PROFESSIONAL ELECTIVE – V) 

L T P C 
3 0 0 3 

Prerequisite     :  Engineering Materials and Metallurgy. 
Objectives      :  

• To learn about the construction of composite material and its properties, applications. 

• To identify production process of polymer matrix composites. 

• To recognize characteristics of metal matrix composite alloys. 

• To establish processing of ceramic matrix composites. 

• To explore advanced composites and its applications. 
UNIT - I INTRODUCTION TO COMPOSITES [ 09] 

Fundamentals of composites - need for composites - enhancement of properties - classification of composites - matrix - 
polymer matrix composites (PMC), metal matrix composites (MMC), ceramic matrix composites (CMC) - reinforcement - 
particle reinforced composites, fibre reinforced composites. Advantages and Applications of various types of composites. 

UNIT - II POLYMER MATRIX COMPOSITES [ 09] 
Polymer matrix resins - thermosetting resins, thermoplastic resins - reinforcement fibres - rovings - woven fibres - non-
woven random mats - various types of fibres. PMC processes - hand lay-up processes - spray up processes - compound 
moulding - reinforcement reaction - injection moulding - resin transfer moulding - pultrusion - filament winding. Fibre 
reinforced plastics (FRP), Glass fibre reinforced plastics (GRP). 
UNIT - III METAL MATRIX COMPOSITES [ 09] 
Characteristics of MMC, various types of metal matrix composites alloy Vs MMC, advantages of MMC, limitations of MMC, 
metal matrix, reinforcement - particles and fibres - effect of reinforcement - volume fraction - rule of mixture - processing of 
MMC - powder metallurgy process - diffusion bonding - stir casting - squeeze casting. 
UNIT - IV CERAMIC MATRIX COMPOSITES [ 09] 
Engineering ceramic materials - properties – processing of ceramic components-advantages - limitations - monolithic 
ceramics - need for CMC - various types of ceramic matrix composites - oxide ceramics - non-oxide cermics - aluminium 
oxide - silicon nitride - reinforcement - particle and fibres - whiskers. Sintering - hot pressing - cold isostatic pressing (CL 
ping) - hot isostatic pressing (HI ping). 
UNIT - V ADVANCES IN COMPOSITES [ 09] 

Carbon / carbon composites - advantage of carbon matrix - limitations of carbon matrix, carbon fibre -chemical vapour 
deposition of carbon on carbon fibre. Composites for aerospace applications. 

                                                                                                                                Total = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Comprehend the construction of composite material and its properties, applications. 
CO2: Develop various production process of polymer matrix composites 
CO3: Explore the characteristics of metal matrix composite alloys. 
CO4: Ascertain the processing of ceramic matrix composites. 
CO5: Discover advances in composites and its applications. 

Text Books: 

1.  Mallick, P.K., Fiber Reinforced Composites: Materials, Manufacturing and Design, Marcel Dekker Inc, New York,Third 
Edition, 2018. 

2.  K.Srinivasan, Composites Materials-Production, Properties, Testing and Applications, Published by N.K. Mehra for 
Narosa Publishing House Pvt. Ltd, New Delhi,Second Edition,2013. 

Reference Books: 
1.  Ronald Gibson, Principles of Composite Material Mechanics, Tata McGraw Hill, New Delhi, Second Edition, 2007. 
2.  Agarwal, B.D., and Broutman L.J., Analysis and Performance of Fiber Composites, John Wiley and Sons, UK, Second 

Edition, 2006. 
3.  Autar K. Kaw, Mechanics of Composite Materials, CRC Press, UK, Third Edition, 2006. 
4.  Robert M. Jones, Mechanics of Composite Materials, Taylor and Francis, UK, Second edition, 1999. 
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                     K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18HS887 ENTERPRISE RESOURCE PLANNING 

(Common to All Branches) 

(PROFESSIONAL ELECTIVE – VI) 

L T P C 

3 0 0 3 

Objectives: 

• To learn about the basic concepts of ERP. 

• To understand their skills in implementation process of ERP developments. 

• To know the different ERP Business modules. 

• To study the knowledge about model of different ERP Market. 

• To  know the recent emerging present and future trends on ERP software. 

UNIT – I INTRODUCTION [09] 

Overview of an Enterprise – Benefits of ERP– ERP and Related Technologies – Business Process Reengineering (BPR)– 
Data Warehousing – Data Mining – OLAP – SCM. 

UNIT – II IMPLEMENTATION [09] 

Implementation Challenges – Strategies – Life Cycle – Pre-implementation Tasks – Requirements Definition – 
Methodologies – Package selection – Project Teams – Process Definitions – Vendors and Consultants – Data Migration – 
Project management – Post Implementation Activities. 

UNIT – III THE BUSINESS MODULES [09] 

Business modules in an ERP Package – Finance – Manufacturing – Human Resources – Plant Maintenance – Materials 
Management – Quality Management – Marketing – Sales, Distribution and Service. 

UNIT – IV ERP MARKET [09] 

Market place – Dynamics – SAP AG – Oracle – PeopleSoft – JD Edwards – QAD Inc – SSA Global – Lawson Software – 
Epicor – Intutive – BI - BO . 

UNIT – V ERP PRESENT AND FUTURE [09] 

Enterprise Application Integration – ERP and E-Business – ERP II – Total quality management – Future Directions – Trends 
in ERP– Case studies. 

Total (L: 45 T: 0) = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1:     Explain the Basic Concepts of ERP. 
CO2:     Estimate their skills in implementation process of ERP developments. 
CO3:    Illustrate the Various ERP Business modules. 
CO4:    Describe the various model of different ERP Market. 
CO5:    Explain the  recent emerging present and future trends on ERP software. 

Text  Books : 

1. Alexis Leon, ERP Demystified, Tata McGraw-Hill, New Delhi, Second Edition,2008.  

2. P Goyal, Enterprise Resource Planning, Tata McGraw-Hill Education, New Delhi, Third Edition, 2011.  

Reference Books : 

1. Mary Sumner, Enterprise Resource Planning, Pearson Education, Chennai, Second Edition, 2007.  

2. Jim Mazzullo, SAP R/3 for Everyone, Pearson Education, Chennai, 2007.  

3. 
Vinod Kumar Garg and Venkitakrishnan N K, Enterprise Resource Planning – Concepts and Practice, PHI, Delhi, 
2003.  

4. 
Ellen Monk and Bret Wagner, Concepts in Enterprise Resource Planning, Thompson Course Technology, New Delhi, 
Fourth Edition, 2012.  
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R  2018 

SEMESTER – VIII 

18ME886 OPTIMIZATION IN DESIGN 
(PROFESSIONAL ELECTIVE – VI) 

L T P C 
3 0 0 3 

Prerequisites :    Design of Machine Elements, Operations Research. 
Objective     :  

• To study the general principles of optimization techniques. 

•  To explore constrained optimization techniques. 

•  To recognize dynamic programming methods for optimum design. 

• To establish various unconventional optimization techniques. 

•  To optimize design for various engineering applications. 
UNIT – I UNCONSTRAINED OPTIMIZATION TECHNIQUES [ 09] 

Introduction to optimum design - general principles of optimization – problem formulation & their classifications - single 
variable and multivariable optimization, techniques of unconstrained minimization – golden section, random, pattern and 
gradient search methods – interpolation methods. 

UNIT – II CONSTRAINED OPTIMIZATION TECHNIQUES [ 09] 

Optimization with equality and inequality constraints - direct methods – indirect methods using penalty functions, Lagrange 
multipliers - geometric programming. 

UNIT – III DYNAMIC PROGRAMMING [ 09] 

Introduction - multi stage optimization - dynamic programming methods – stochastic programming- multi objective 
optimization. 

UNIT – IV UNCONVENTIONAL OPTIMIZATION TECHNIQUES [ 09] 

Genetic algorithms, Simulated Annealing and Ant Colony techniques; Neural network & Fuzzy logic principles in 
optimization. 

UNIT – V APPLICATIONS  [ 09] 

Structural applications - design applications - design of simple truss members - design of simple axial, transverse loaded 
members for minimum cost and weight - design of shafts and torsionally loaded members - design of springs. 

                                                                                                                Total = 45 Periods 
Course Outcomes: On completion of this course, the students will be able to 

CO1: Explore various optimization techniques for engineering design. 
CO2: Develop optimum design techniques with constraints. 
CO3: Apply the dynamic programming methods for optimum design. 
CO4: Formulate the unconventional optimization techniques. 
CO5: Review the various optimization techniques for engineering applications . 

Text Books: 
1. Rao, Singaresu, S., Engineering Optimization – Theory & Practice, New Age International (P) Limited, New Delhi, 

Fourth Edition, 2007. 
2. A.Ravindran, K.M.Ragsdell and G.V.Reklaitis, Engineering Optimization, Methods and applications, John Wiley 

Puplications,UK, Second Edition, Re printed 2006. 
Reference Books: 
1. Johnson Ray, C., Optimum design of mechanical elements, Wiley, John & Sons, UK, Re printed 2003. 
2. Goldberg, D.E., Genetic algorithms in search, optimization and machine, Barnen, Addison- Wesley, New York, re 

printed 2003. 
3. Kalyanamoy Deb, Optimization for Engineering design algorithms and Examples, Prentice Hall of India Pvt. Ltd. 

Delhi,Second Edition,2006. 
4. Purna Chandra Biswal, Optimization in Engineering, SCITECH publications, 2009. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18ME887 EXPERIMENTAL STRESS ANALYSIS 
(PROFESSIONAL ELECTIVE – VI) 

L T P C 
3 0 0 3 

Prerequisite: Finite Element Analysis 

Objectives: 

• To study the principles of extensometers and displacement sensors. 

• To identify the application of electrical resistance strain gauges. 

• To recognize photoelasticity principle for measurements 

• To explore brittle coating and moiré techniques 

• To learn the various Non destructive testing techniques. 

UNIT – I EXTENSOMETERS AND DISPLACEMENT SENSORS [ 09 ] 

Principles of measurements, Accuracy, Sensitivity and range of measurements, Mechanical, Optical, Acoustical and 
Electrical extensometers and their uses, Advantages and disadvantages, Capacitance gauges, Laser displacement sensors. 

UNIT – II ELECTRICAL RESISTANCE STRAIN GAUGES [ 09 ] 

Principle of operation and requirements, Types and their uses, Materials for strain gauges, Calibration and temperature 
compensation, cross sensitivity, Wheatstone bridge and potentiometer circuits for static and dynamic strain measurements, 
strain indicators, Rosette analysis, stress gauges, load cells, Data acquisition, six component balance. 
UNIT – III PHOTOELASTICITY [ 09 ] 
Two dimensional photo elasticity, Photo elastic materials, Concept of light - photo elastic effects, stress optic law, 
Transmission photo elasticity, Jones calculus, plane and circular polar scopes, Interpretation of fringe pattern, Calibration of 
photo elastic materials, Compensation and separation techniques, Introduction to three dimensional photo elasticity. 
UNIT – IV BRITTLE COATING AND MOIRE TECHNIQUES [ 09 ] 

Relation between stresses in coating and specimen, use of failure theories in brittle coating, Moire method of strain analysis. 

UNIT – V NON – DESTRUCTIVE TESTING [ 09 ] 

Fundamentals of NDT, Radiography, ultrasonic, magnetic particle inspection, Fluorescent penetrant technique, Eddy current 
testing, Acoustic Emission Technique, Fundamentals of brittle coating methods, Introduction to Moiré techniques, 
Holography, ultrasonic C- Scan, Thermograph, Fiber – optic Sensors. 

Total (L= 45, T = 0 ) = 45 Periods 

Course Outcomes: on completion of the course the student will able to  
CO1: Explore the application of sensors and extensometers 
CO2: Apply electrical resistance strain gauges for various engineering measurements 
CO3: Implement photo elasticity principle for measurements and calibration 
CO4: Investigate brittle coating and moiré technique for stress analysis 
CO5: Develop suitable non destructive testing method  for industrial products 

Text Books : 

1 Dally, J.W., and Riley, W.F., Experimental Stress Analysis, McGraw Hill Inc., New York, Third Edition, 1998. 
2 Sadhu Singh, Experimental Stress Analysis, Khanna Publishers, New Delhi, Second Edition,1996. 
Reference Books : 
1 Experimental stress Analysis, Srinath L.S tata Mc Graw Hill, New York,Third Edition,2010. 
2 Holman, Experimental Methods for Engineers Tata McGraw Hill Companies, New York, seventh Edition,  2007. 
3 Max Mark Frocht, Photo Elasticity, John Wiley and Sons Inc., New York, Fourth Edition, 1968 
4 Durelli. A.J., Applied Stress Analysis, Prentice Hall of India Pvt Ltd., New Delhi, Fourth Edition,1970 
5 Hetenyi, M., Hand book of Experimental Stress Analysis, John Wiley and Sons Inc., New York, Second Edition, 1972. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18ME888                                    NUCLEAR ENGINEERING 
                             (PROFESSIONAL ELECTIVE – VI) 

L T P C 
3 0 0 3 

Prerequisite: Engineering Physics 

Course Objectives: 

• To understand fundamentals of nuclear reactions and heat transfer techniques. 

• To explore the characteristics of  nuclear reactor materials. 

• To study the spent fuel characteristics and principle of reprocessing 

• To categorize the types of nuclear reactors  

• To learn the nuclear waste disposal and radiation protection techniques 

UNIT – I NUCLEAR REACTIONS [ 09 ] 

Mechanism of nuclear fission - nuclides - radioactivity – decay chains - neutron reactions - the fission 
process - reactors - types of fast breeding reactor - design and construction of nuclear reactors - heat 
transfer techniques in nuclear reactors - reactor shielding 

UNIT – II REACTOR MATERIALS [ 09 ] 

Nuclear Fuel Cycles - characteristics of nuclear fuels - Uranium - production and purification of 
Uranium - conversion to UF4 and UF6 - other fuels like Zirconium, Thorium – Berylium 
UNIT – III REPROCESSING [ 09 ] 
Nuclear fuel cycles - spent fuel characteristics - role of solvent extraction in reprocessing - solvent 
extraction equipment. 
UNIT – IV REACTOR TYPES [ 09 ] 

Boiling water reactors -  pressurized water reactors and pressurized heavy water reactors - fast breeder reactors  

UNIT – V WASTE DISPOSAL AND RADIATION PROTECTION [ 09 ] 

Types of nuclear wastes - safety control and pollution control and abatement - international 
convention on safety aspects - radiation hazards prevention. 

                 Total (L= 45, T = 0 ) = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Explore the basic concepts of nuclear reaction and heat transfer techniques. 
CO2: Identify characteristics of various reactor materials. 
CO3: Describe the principle of spent material characteristics and reprocessing methods. 
CO4: Analyze various types of nuclear reactors. 
CO5: Examine nuclear waste disposal and hazards prevention methods. 

Text Books: 

1 Thomas J.Cannoly, Fundamentals of nuclear Engineering, John Wiley, UK, Second Edition, 1978. 
2 Nuclear Engineering handbook-kenneth D.Kok-2016. 

Reference Books : 
1 Nuclear Reactor Engineering: Reactor Design Basics / Reactor. Samuel Glasstone, Alexander Sesonske • 2013 
2 Fundamentals of Nuclear Science and Engineering J. Kenneth Shultis, Richard E. Faw • 2016 
3 Nuclear Reactor Engineering (Principles And Concepts)  by Vaidyanathan G. S Chand & Company,Delhi,Scond 

Edition,2013. 
4 Nuclear Engineering by Dr.G.K.Vijayaraghavan & Dr.L.Govindarajan,Chennai, Fifth Edition,2018 
5 Nuclear Engineering, N.Vaishnavi, R.Rajeswari. Anuradha publications,Delhi,Second Edition, 2011 

 

 

 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Vaidyanathan+G.&search-alias=stripbooks
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

SEMESTER – VIII 

18ME889 UNCONVENTIONAL MACHINING PROCESSES  
(PROFESSIONAL ELECTIVE – VI) 

L T P C 
3 0 0 3 

Prerequisite  : Manufacturing Technology – II 

Objectives    : 

• To learn the classification and applications of unconventional machining processes. 

• To understand the principles of mechanical metal removal processes. 

• To Study the fundamentals of Electro-Chemical metal removal Processes. 

• To analyze the parameters of Thermal-Electric metal removal Processes. 

• To implement principles and applications of thermal metal removal processes. 

UNIT – I INTRODUCTION [ 09 ] 

Need for non-traditional machining methods-Classification of Unconventional machining processes - considerations in 
process selection - Materials - Economic consideration- applications and limitations - recent development. 

UNIT – II MECHANICAL METAL REMOVAL PROCESSES [ 09 ] 

Abrasive jet machining - Water jet machining and abrasive water jet machining - Basic principles, equipments used, process 
variables, mechanics of metal removal, MRR, applications and limitations.  Ultrasonic Machining - Working Principles, 
equipment used Process parameters, MRR, applications and limitations. 

UNIT – III ELECTRO – CHEMICAL METAL REMOVAL PROCESSES [ 09 ] 

Fundamentals of Electro-Chemical Machining, Electro-Chemical Grinding, Electro-Chemical Honing and Deburring 
processes - MRR, Tool design, Surface finish and accuracy economic aspects. Simple problems for estimation of MRR. 
Advantages, limitations and applications. Fundamentals of Maskants - Etchants. 

UNIT – IV THERMAL-ELECTRIC METAL REMOVAL PROCESSES  [ 09 ] 

General Principle and applications of Electric Discharge Machining, Electric Discharge Grinding and Electric Discharge Wire 
Cutting processes. Power circuits for EDM, Mechanics of metal removal, Process parameters, selection of tool electrode 
and dielectric fluids, surface finish, machining accuracy and other characteristics of spark eroded surface, Magnetic 
Abrasive Finishing, Abrasive flow finishing. 

UNIT – V THERMAL METAL REMOVAL PROCESSES [ 09 ] 

Generation and control of Electron Beam for machining, theory of Electron Beam machining, comparison of thermal and 
non-thermal processes - General Principles and applications of Laser Beam machining - thermal features, cutting speed and 
accuracy of cut. Plasma arc welding- Application of Plasma Arc machining, metal removal mechanism, process parameters, 
accuracy and surface finish and other applications of Plasma in manufacturing industries. 

Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Describe the considerations in selection of unconventional machining processes. 
CO2: Explore the principles of various mechanical metal removal process 
CO3: Establish the fundamentals of electro-chemical metal removal processes. 
CO4: Illustrate the constructions and functions of thermal-electric metal removal processes. 
CO5: Apply the working principles of thermal metal removal processes. 

Text Books : 

1. P.K.Mishra, Non Conventional Machining, Narosa Publishing House, New Delhi, Second Edition, 2009. 
2. P. C. Pandey and H. S. Shan., Modern Machining Processes, Tata McGraw-Hill, New Delhi ,Second Edition,2008. 

Reference Books : 

1. 
Vijay.K. Jain, Advanced Machining Processes, Allied Publishers Pvt. Ltd., New Delhi, Second Edition, 2010, ISBN 81-
7764-294-4.  

3. J. A. McGeough, Advanced Methods of Machining, Chapman and Hall, London, Second Edition, 1998. 

4. G. F. Benedict, Nontraditional Manufacturing Processes, Marcel Dekker, Inc., New York, Second Edition, 1987. 

 

 

 

http://www.indiastudychannel.com/resources/31627-JNTU-IV-Year-B-Tech-M-E-I-Semester-syllabus-for-UNCONVENTIONAL-MACHINING-PROCESSES.aspx
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SEMESTER – VIII 

18ME891 NON DESTRUCTIVE TESTING AND MATERIALS 
(PROFESSIONAL ELECTIVE – VI) 

L T P C 
3 0 0 3 

Prerequisite: Engineering metrology and measurement 
Course Objectives: 

• To study the overview of Non Destructive Testing methods 

• To interpret the principle of surface NDT techniques  

• To develop the concepts of  thermography and eddy current testing  

• To acquire the knowledge on ultrasonic testing and acoustic emission  

• To  explore the principle and characteristics of radiography in product testing 

UNIT – I OVERVIEW OF NDT [ 09 ] 

NDT Versus Mechanical testing, Overview of the Non Destructive Testing Methods for the detection of manufacturing 
defects as well as material characterization. Relative merits and limitations, Various physical characteristics of materials and 
their applications in NDT. Visual inspection – Unaided and aided.  
UNIT – II SURFACE NDT METHODS [ 09 ] 

Liquid Penetrant Testing - Principles, types and properties of liquid penetrants, developers, advantages and limitations of 
various methods, Testing Procedure, Interpretation of results. Magnetic Particle Testing- Theory of magnetism, inspection 
materials Magnetisation methods, Interpretation and evaluation of test indications, Principles and methods of 
demagnetization, Residual magnetism.  
UNIT – III THERMOGRAPHY AND EDDY CURRENT TESTING [ 09 ] 
Thermography- Principles, Contact and non contact inspection methods, Techniques for applying liquid crystals, 
Advantages and limitation - infrared radiation and infrared detectors, Instrumentations and methods, applications. Eddy 
Current Testing-Generation of eddy currents, Properties of eddy currents, Eddy current sensing elements, Probes, 
Instrumentation, Types of arrangement, Applications, advantages, Limitations, Interpretation/Evaluation.  
UNIT – IV ULTRASONIC TESTING (UT) AND ACOUSTIC EMISSION [ 09 ] 
Ultrasonic Testing-Principle, Transducers, transmission and pulse-echo method, straight beam and angle beam, 
instrumentation, data representation, A/Scan, B-scan, C-scan. Phased Array Ultrasound, Time of Flight Diffraction. Acoustic 
Emission Technique – Principle, AE parameters, Applications  

UNIT – V RADIOGRAPHY [ 09 ] 

Principle, interaction of X-Ray with matter, imaging, film and film less techniques, types and use of filters and screens, 
geometric factors, Inverse square, law, characteristics of films - graininess, density, speed, contrast, characteristic curves, 
Penetrameters, Exposure charts, Radiographic equivalence. Fluoroscopy- Xero-Radiography, Computed Radiography, 
Computed Tomography 

Total (L= 45, T = 0 ) = 45 Periods 
Course Outcome: On completion of this course, the students will be able to 

CO1: Explore the working principle, types and characteristics of various NDT processes. 
CO2: Recognize different surface NDT methods and its applications 
CO3: Analyze the application of Thermography and Eddy current testing. 
CO4: Comprehend the Ultrasonic Testing and Acoustic Emission process 
CO5: Apply the working principle and applications of Radiography techniques 

Text Books : 

1 
Baldev Raj, T.Jayakumar, M.Thavasimuthu., Practical Non-Destructive Testing, Narosa Publishing House, Delhi, 
Second Edition,2014.  

2 
Ravi Prakash, Non-Destructive Testing Techniques, New Age International Publishers, Delhi, First revised edition, 
2010. 

Reference Books : 

1 ASM Metals Handbook, Non-Destructive Evaluation and Quality Control, American Society of Metals, Metals Park, 
Ohio, USA, 200, Volume-17. 

2 ASNT, American Society for Non Destructive Testing, Columbus, Ohio, NDT Handbook, Vol. 1, Leak Testing, Vol. 2, 
Liquid Penetrant Testing, Vol. 3, Infrared and Thermal Testing Vol. 4, Radiographic Testing, Vol. 5, Electromagnetic 
Testing, Vol. 6, Acoustic Emission Testing, Vol. 7, Ultrasonic Testing. 

3 Charles, J. Hellier, Handbook of Nondestructive evaluation, McGraw Hill, New York , Second Edition,2001  

4 Paul E Mix, “Introduction to Non-destructive testing: a training guide”, Wiley, New Jersey, Second Edition,2005 
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Open Elective 

18AU713 VEHICLE MAINTENANCE AND TESTING 
L T P C 

3 0 0 3 

Prerequisite: - 

Objectives: 

• To familiarize the need and procedures of service records used for vehicle maintenance.  

• To acquire the knowledge on engine maintenance. 

• To summarize the maintenance of fuel system, cooling systems, lubrication system and vehicle body. 

• To describe the maintenance activities of electrical and electronic system.   

• To infer the maintenance and testing procedures of major components of vehicle. 

UNIT – I  MAINTENANCE OF RECORDS AND SCHEDULES [ 9 ] 

Requirements and importance of maintenance, types of maintenance, preparation of check lists, Inspection schedule, 
maintenance of records, log sheets and other forms, safety precautions in maintenance. Motor vehicle acts, insurance etc 
and traffic rules, motor vehicle driving rules and regulation. 

UNIT – II  ENGINE MAINTENANCE – REPAIR AND OVERHAULING [ 9 ] 

Dismantling of engine components and cleaning, cleaning methods, visual and dimensional inspections, minor and major 
reconditioning of various components, reconditioning methods, engine assembly, special tools used for maintenance 
overhauling, engine tune up and  including modern engines. 

UNIT – III  
MAINTENANCE OF FUEL SYSTEM, COOLING SYSTEMS, LUBRICATION SYSTEM 
AND VECHICLE BODY 

[ 9 ] 

Servicing and maintenance of fuel system of different types of vehicles, calibration and tuning of engine for optimum fuel 
supply. Cooling systems, water pump, radiator, thermostat, anticorrosion and antifreeze additives. Lubrication maintenance, 
lubricating oil changing, greasing of parts. Vehicle body maintenance, minor and major repairs. Door locks and window glass 
actuating system maintenance. 

UNIT – IV  
ELECTRICAL AND ELECTRONIC SYSTEM MAINTENANCE – SERVICING AND 
REPAIRS 

[ 9 ] 

Testing methods for checking electrical and electronic components, checking battery, starter motor, charging systems, DC 
generator and alternator, ignitions system, lighting systems. Fault diagnosis and maintenance of modern electronic controls, 
checking and servicing of dash board instruments. 

UNIT – V  MAINTENANCE AND TESTING OF MAJOR COMPONENTS OF VEHICLE [ 9 ] 

Maintenance and servicing of suspension systems, steering systems, overhauling and maintenance. Wheel alignment, 
computerized alignment and wheel balancing. 
Vehicle performance testing: Laboratory testing – Testing of major components of vehicle like clutch, suspension, braking, 
steering etc., Vehicle testing on chassis dynamometers, Road and track testing, Initial inspection, running in and durability, 
extensive driving, maximum speed, acceleration and ride comfort. 

Total  = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1:  Examine the procedures of service records used for vehicle maintenance. 
CO2:  Describe the maintenance activities of the engines and overhauling procedures.   
CO3:  Identify the service procedure of fuel system, cooling systems, lubrication system and vehicle body. 
CO4:  Evaluate the maintenance activities of electrical and electronic systems. 
CO5:  Discuss the maintenance and testing of various subsystems of vehicle. 

Text Book : 

1 John E. Dolce, Analytical Fleet Maintenance Management, SAE International, USA, Third Edition, 2009. 

2 James D. Halderman, Advanced Engine Performance Diagnosis, Pearson Education, India, Seventh Edition, 2019. 

Reference Books : 

1 Ken Layne, Engine performance diagnosis and tune-up, by H.M. Gousha Company, Canfield Press, USA, 1978. 

2 John Duke., Fleet Management, Tata McGraw Hill Co., USA, 1994. 

3 Service Manuals from different vehicle manufacturers. 

4 Judge. A.N, Motor vehicle engine servicing, Pitman Paper pack, London, Third Edition, 1969.   
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                   K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18EC581            ELECTRONICS AND MICROPROCESSOR  
L T P C 

3 0 0 3 

Prerequisite: No Prerequisites are needed for enrolling into the course. 

Objectives:  

• To learn the fundamental concepts of semiconductors and rectifiers. 

• To Study the basic structure and operation of transistors and amplifiers 

• To understand the fundamental concepts of Digital Electronics. 

• To Gain knowledge about 8085 Microprocessors. 

• To Know how to interface I/O devices with microprocessor.  

UNIT - I SEMICONDUCTORS AND RECTIFIERS [09] 

Classification of solids based on energy band theory - Intrinsic semiconductors - Extrinsic semiconductors - PN junction 
diode: Characteristics - Half wave and full wave rectifiers - Zener diode: Characteristics - Voltage regulator. 

UNIT - II TRANSISTORS AND AMPLIFIERS [09] 

Bipolar junction transistor: Construction and characteristics - CE configuration and characteristics - Transistor biasing: 
Fixed and voltage divider biasing - Construction and characteristics: FET, SCR and UJT - Concept of feedback: Negative 
feedback – Application in temperature and motor speed control - Common Emitter Amplifier (Qualitative treatment only). 

UNIT - III DIGITAL ELECTRONICS [09] 

Number system: Binary, Octal, Hexadecimal - Boolean algebra - Logic gates - Half adder and full adder - Flip flops - Shift 
Registers: SISO, SIPO, PISO, PIPO - Counters: 3-bit Synchronous up & down, 3-bit Asynchronous up & down - A/D 
conversion: Single slope, Successive approximation - D/A conversion: Binary weighted resistor type. 

UNIT - IV 8085 MICROPROCESSOR [09] 

Block diagram of Microcomputer – 8085: Architecture, Pin configuration, Addressing modes, Instruction set and Simple 
programs using arithmetic and logical operations. 

UNIT - V INTERFACING AND APPLICATIONS OF MICROPROCESSOR [09] 

Basic interfacing concepts - Interfacing of Input and Output devices - Applications of microprocessor: Temperature control, 
Stepper motor control, Traffic light control - Case study: Mining problem, Turbine monitor using 8085. 

Total (L: 45) = 45 Periods 
Course Outcomes: On the successful completion of the course, students will be able to 

CO1: Interpret the fundamental concepts of semiconductor device. 
CO2: Explain the various characteristics of amplifiers. 
CO3: Outline the fundamental concepts of Digital Electronics. 
CO4: Describe about 8085 microprocessors. 
CO5: Design and develop applications using microprocessor. 

 

Text Books : 

1 
Jacob Millman and Christos C. Halkias, Integrated Electronics, Tata McGraw-Hill publishers, US, Second Edition, 
2011. 

2 
Ramesh  Gaonkar,  Microprocessor  Architecture ‖,  Programming  and  Applications  with  8085,  USA   Penram 
International Publishing, , Sixth Edition,2013. 

Reference Books : 

1 
Malvino Leach and Saha, Digital Principles and Applications, Tata McGraw-Hill Education, New Delhi, Eighth 
Edition, 2014. 

2 Mehta V.K, Principles of Electronics, S. Chand and Company Ltd., New Delhi, Seventh Edition, 2014. 

3 
Salivahanan S, Suresh Kumar N, Vallavaraj A, Electronic Devices and Circuits, Tata McGraw-Hill Education, New 
Delhi,  Third Edition, 2012. 

4 Krishna Kant, Microprocessors and Microcontrollers, PHI Learning Private Ltd., New Delhi, Second Edition, 2013. 
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          K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

18EE092 ELECTRICAL MACHINES 
(Open Elective)  

L T P C 
3 0 0 3 

Prerequisite:  Basics of Electrical and Electronics Engineering  

Objectives: 
● To understand the construction, operation and characteristics of various types of DC machines. 
● To gain knowledge about the construction, operation and characteristics of transformers. 
● To learn the construction, working and performance characteristics of three phase induction motor. 
● To study the construction, operation and various types of single phase induction motor. 
● To understand the operation and performance of special machines. 

UNIT - I D.C. MACHINES [ 9 ] 

Constructional features and principles of operation of shunt, series and compound generators and motors including EMF 
equation and armature reaction, Performance characteristics of generators and motors, starting, Speed control and braking 
of motors, choice of DC motors for different applications. 

UNIT - II TRANSFORMERS [ 9 ] 

Construction, EMF equation, Principle of operation, Equivalent circuit, Voltage regulation, Losses and efficiency, 
Autotransformers, Instrument transformers, Three phase transformers connections. 

UNIT - III INDUCTION  MOTORS [ 9 ] 

Constructional features and principles of operation, Equivalent circuit, Torque-slip characteristic, Starters for cage and 
wound rotor type induction motors, Speed control and braking. 

UNIT - IV SINGLE PHASE INDUCTION MOTOR [ 9 ] 

Introduction, Starting and types of single phase motors: Split phase, Resistance start, Capacitor start motor, Capacitor start 
& Capacitor run induction motor, Shaded pole induction motor, Universal Motors, Repulsion Motors, Applications of single 
phase induction motor. 

UNIT - V SPECIAL MACHINES [ 9 ] 

Construction - principle of operation - applications of Synchronous motor, Stepper motor (including Types), Switched 
reluctance motor and BLDC Motor. 

Total (L= 3, T=0 ) =  45 Periods 

Course Outcomes : On Completion of this course, the student will be able to 

CO1: Analyze the various types and characteristics of DC Generator and DC motor. 

CO2: Construct the equivalent circuit and analyze the performance of the transformers. 

CO3: Analyze the characteristics, equivalent circuit and starting methods of three phase induction motor.  

CO4: Discuss the types of single phase induction motors. 

CO5: Examine the performance of special electrical machines. 

Text Books : 

1 B L Theraja and AK Theraja, A Textbook of Electrical Technology: Volume II AC and DC Machines, S. Chand & Co 
Ltd, New Delhi, Twenty-third Edition, 1959. 

2 Takashi Kenjo, Akira Sugawara, Stepping motors and their microprocessor controls, Oxford University press, London, 
Second Edition, 2011. 

Reference Books : 

1 
Nagrath I.J and Kothari D. P., Electric Machines, Tata McGraw Hill Publishing Company Ltd, New Delhi, Fourth 
Edition, 2012. 

2 Stephen J.Chapman, Electric Machinery Fundamentals, Tata McGraw Hill, New Delhi, Fourth Edition, 2018. 

3 
L.L. Kosow, Electrical Machinery and Transformers, PHI learning private limited, New Delhi, Second Revised Edition, 
1990. 

4 P.S.Bimbhra, Electrical Machinery, Khanna Publishers, Delhi, Seventh Edition, 2011. 
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Open Elective 

18IT211 PYTHON PROGAMMING  
L T P C 

3 0 0 3 

Prerequisite: Fundamental knowledge in c programming 

Objectives: 

• To acquire knowledge about python 

• To understand and implement the fundamentals concepts in a program 

• To design algorithm for various problems 

• To learn about python Fundamentals 

• To illustrate the importance of files and lists 

UNIT - I  DATA EXPRESSIONS STATEMENTS  [ 9 ] 

Python interpreter and interactive mode values and types: int –  float –  Boolean –  string – list –  variables –  Expressions –  
Statements –  Tuple assignment –  Precedence of operators –  Comments –  Modules and functions: Function definition and 
use –  Flow of execution –  Parameters and arguments –  Illustrative programs: Exchange the values of two variables –  
Circulate the values of n variables –  Distance between two points 

UNIT - II  CONTROL FLOW FUNCTIONS  [ 9 ] 

Conditionals: Boolean values and operators – Conditional (if) – Alternative (if-else) – Chained conditional (if-elif-else). 
Iteration: State – While – for – Break – Continue – Pass. Fruitful functions: return values – Parameters – Local and global 
scope– Function composition – Recursion 

UNIT - III  STRINGS AND LISTS  [ 9 ] 

Strings: string slices – Immutability – String functions and methods – String module – Lists as arrays. Illustrative programs: 
square root –  gcd – Exponentiation –  Sum of array of numbers –  Linear search – binary search. Lists: list operations – List 
slices – List methods – List loop –  Mutability –  Aliasing –  Cloning lists –  List parameters 

UNIT - IV  TUPLES AND DICTIONARIES  [ 9 ] 

Tuples: tuple assignment – Tuple as return value – Dictionaries: operations and methods – Advanced list processing – List 
comprehension – Illustrative programs: selection sort –  Insertion sort –  Merge sort –  Histogram 

UNIT - V  FILES AND PACKAGES  [ 9 ] 

Files and exception: Text files – Reading and writing files – Format operator – Command line arguments – Errors and 
exceptions – Handling exceptions –  Modules –  Packages –  Illustrative programs: Word count –  Copy file 

Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1: Discuss the fundamentals of Data Expression  
CO2: Able to design efficient algorithms for Control Flow functions 
CO3:  Analyze design programs using Strings and Lists 
CO4: Acquire knowledge in Tuples and Dictionary 
CO5: Study different algorithms for solving a given problem 

Text Books : 

1 Mark Lutz, , Programming Python, O’Reilly,4th Edition , 2011 

2 Mark Lutz, Learning Python , O’Reilly,5th Edition,2013 

Reference Books : 

1 Alex Martelli ,Python in a Nutshell, O’Reilly.3rd Edition,2017 

2 Guido van Rossum and Jr. Fred L. Drake, An Introduction to Python, Network Theory Ltd ,5th Edition,2011 
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                           K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 
Open Elective 

18IT312                     OPERATING SYSTEMS 
L T P C 
3 0 0 3 

Prerequisite: Basic Knowledge in Computer Fundamentals 
Objectives: 

• To study the basic concepts and functions of operating systems 

• To learn about Processes, Threads, Scheduling algorithms and deadlocks 

• To analyze various memory management techniques 

• To know the concept of I/O and file management 

• To Learn the basics of Linux system and perform administrative tasks on Linux Servers and aware of latest Operating 
Systems used in industry 

UNIT - I INTRODUCTION [9] 
Basics of Operating Systems: Definition – Generations of Operating Systems – Types of Operating Systems: Mainframe 
Desktop – Multiprocessor – Distributed – Clustered – Multiprogramming – Real Time – Embedded and Time sharing -- 
Operating System Components – Operating System Services – System Calls – System Call Execution 
UNIT - II PROCESS MANAGEMENT [9] 
Process:  Process Concept – Process Control Block – Context Switches – Threads – Necessity and Advantage of Threads – 
Types of Threads – System Calls – Examples – Process Scheduling: Scheduling Objectives – Types of Schedulers – 
Scheduling Criteria – Scheduling Algorithms – Inter process Communication and Synchronization: Shared Memory System – 
Message Passing – Critical Section – Mutual Exclusion – Semaphores.  Deadlocks: Deadlock Characteristics – Deadlock 
Prevention – Deadlock Avoidance – Deadlock Detection and Recovery 
UNIT - III MEMORY MANAGEMENT [9] 
Swapping – Memory Allocation – Contiguous Memory Allocation – Paging – Segmentation – Segmentation with Paging-- Virtual 
Memory – Demand Paging – Page Replacement Policies – Optimal (OPT) – First in First Out (FIFO) – Not Recently Used 
(NRU) and Least Recently Used (LRU) 
UNIT - IV FILE AND I/O MANAGEMENT [9] 
File Concepts – Access methods – Directory Structure – File sharing – Protection – Access Rights – File System Structure – 
Byte Sequence  –  Record Sequence and Treebased – Recovery – Disk formatting  –  I/O Management:  I/O Buffering – Single 
and Double Buffer Schemes – Disk Organization – Secondary Storage Management: File Allocation Methods – Contiguous 
Allocation – Non-contiguous Allocation – Chained -- Indexed Allocation  – Free Space Management – Disk Scheduling – FCFS 
– SSTF – SCAN and C- SCAN – Disk Cache 
UNIT - V Advanced OS and CASE STUDY [9] 
 Microsoft Windows – Apple macOS – Android and Apple's iOS – Linux System: Basic Concepts – System Administration-
Requirements for Linux System Administrator – Setting up a LINUX Multifunction Server – Domain Name System – Setting Up 
Local Network Services –  Virtualization – Basic Concepts – Setting Up Xen  – VMware on Linux Host and Adding Guest OS 

                                                                                                       Total  = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 

CO1: Discuss the basic concept of Operating System 
CO2: Analyze Process Management Deadlock Prevention and Avoidance algorithms 
CO3: Compare and contrast various memory management schemes 
CO4: Apply the principles of File and I/O Management 
CO5: Discuss on advanced OS. 

Text Books : 
1 Abraham  Silberschatz, Operating System Concepts, John Wiley & Sons, 9th  Edition,  2012 
2 William Stallings, Operating Systems – Internals and Design Principles, 7th Edition, Prentice Hall, 2011  
 
Reference Books : 
1 Harvey M. Deitel,Paul Deitel, David R.Choffnes, Operating Systems, Prentice Hall, 3rd  Edition, 2004 
2 Andrew S. Tanenbaum , Operating Systems – Design and Implementation, Pearson Education, 2015 
3 D.M. Dhamdhere,Operating Systems – A Concept Based Approach, TMGH, 2007 
4 Richard Peterson, Linux: The  Complete Reference,  Tata McGraw Hill, 6th Edition, 2007 
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18CE867 MUNICIPAL WASTE AND MANAGEMENT 
(OPEN ELECTIVE) 

L T P C 

3 0 0 3 

Prerequisite: Environmental Engineering II 

Objective(s): 
● To provide comprehensive overview of municipal waste and management. 
● To learn about on-site storage and processing of solid waste. 
● To provide knowledge on collection and transportation of waste. 
● To impart knowledge about the processing of municipal solid waste. 
● To impart knowledge about safe disposal of municipal solid waste. 

UNIT - I SOURCES AND TYPES OF MUNICIPAL SOLID WASTES [ 9 ] 

Sources and types of solid wastes - Quantity – factors affecting generation of solid wastes-characteristics – methods of 
sampling and characterization- Effects of improper disposal of solid wastes – public health effects- Principle of solid waste 
management – social & economic aspects - Public awareness-Role of NGOs- Legislation. 

UNIT - II ON-SITE STORAGE & PROCESSING [ 9 ] 

On-site storage methods – materials used for containers – on-site segregation of solid wastes – public health & economic 
aspects of storage – options under Indian conditions – Critical Evaluation of Options. 

UNIT - III COLLECTION AND TRANSFER [ 9 ] 

Methods of Collection – types of vehicles – Manpower requirement – collection routes; transfer stations – selection of 
location, operation & maintenance; options under Indian conditions – Usage GPS in route optimization – Application of GIS 
in collection and transfer of waste. 

UNIT - IV OFF-SITE PROCESSING [ 9 ] 

Objectives of waste processing – Physical Processing techniques and Equipment; Resource recovery from solid wastes – 
composting, incineration, Pyrolysis - options under Indian conditions. 
UNIT - V TREATMENT &DISPOSAL [ 9 ] 
Dumping of solid waste, Building Demolition and Construction Waste; sanitary landfills – site selection, design and operation 
of sanitary landfills – Leachate collection & treatment. 

Total (L: 45 T: 0  ) = 45 Periods 
Course Outcomes: On Completion of this course, the student will be able to 
CO1: Characterize the solid waste based on source, type and composition and also emphasize the effects of its improper 

disposal. 
CO2: Identify and suggest suitable on-site processing methods. 
CO3: Identify the suitable method for collection, segregation and transportation of solid waste. 
CO4: Select and adopt the suitable off-site processing techniques according to Indian conditions. 
CO5: Identify and suggest appropriate disposal methods for solid and wastes. 

Text Books : 

1 
Tchobanoglous, G. and Frank Kreith., Hand Book of Solid Waste Management, McGraw-Hill, Inc, New Delhi, Second 
Edition, 2002. 

2 Ramachandra, T. V., Management of Municipal Solid Waste, TERI Press, New Delhi, First Edition, 2009. 

Reference Books : 

1 
Worrell, William A. and AarneVesilind, P., Solid Waste Engineering, Cengage Learning Asia PTE Limited, Singapore, 
Second Edition, 2012. 

2 
Rao, M.N, Sultana, Razia Kota, and Sri Harsha., Solid and Hazardous Waste Management: Science and 
Engineering, Butterworth-Heinemann, Burlington, First Edition, 2016. 

3 
John Pichtel., Waste Management Practices: Municipal, Hazardous, and Industrial, CRC Press, Florida, Second 
Edition, 2014. 

4 
Freeman, H. M., Standard Handbook of Hazardous Waste Treatment and Disposal‖, McGraw-Hill, Inc, Noida, 
Second Edition, 1997. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18EE711 EMBEDDED SYSTEMS 
(Common to AU, CS, EE & ME) 

L T P C 
3 0 0 3 

Prerequisite:  Microprocessor  and Microcontroller 

Objectives: 
● To learn and understand the fundamental concept of embedded systems. 
● To Study the embedded networks. 
● To understand the concepts of software development Process. 
● To understand the functions of RTOS. 
● To learn system design concepts. 

UNIT - I  INTRODUCTION TO EMBEDDED SYSTEMS  [9] 

Embedded System Vs General Computing System – Classification of embedded systems – Functional building blocks of 
embedded systems – Structural units in embedded processor – Selection of processor & memory devices – Processor 
interfacing with memory and I/O units –  Embedded hardware units –   PIC16F877A: Architecture – Instruction set.  

UNIT - II EMBEDDED NETWORKS  [9] 

 Introduction to  I/O device ports & buses – Serial communication using I2C,CAN,SPI,USB and PROFI buses  – Parallel 
communication using PCI,PCI-X buses, ARM bus  – Internet enabled systems  – Wireless and mobile system protocols. 

UNIT - III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT  [9] 

Introduction to embedded software development process and tools  – Host and target machines  – linking and locating 
software  – Embedded Product Development Life Cycle  – objectives, different phases of EDLC, Modeling of EDLC – 
Fundamental issues in hardware and  software Co-design – Data Flow Graph – state machine model. 

UNIT - IV REAL TIME OPERATING SYSTEMS [9] 

Introduction to basic concepts of RTOS  – Task, process & threads – Context switching – Multiprocessing and Multitasking – 
Preemptive and nonpreemptive scheduling – Round Robin scheduling – Task communication – shared memory, message 
passing – Interprocess communication   – semaphores, Message queue, Mailbox, pipes – priority inversion – priority 
inheritance. 

UNIT - V RTOS  BASED EMBEDDED SYSTEM DESIGN [9] 

Basic Functions and Types of RTOS – Interrupt routines in RTOS – Case Study of Washing Machine – Automotive 
Application – Smart card system – ATM machine – Digital camera. 

Total (L=45 , T=0 ) =  45 Periods 

Course Outcomes : On Completion of this course, the student will be able to 

CO1: Illustrate the fundamentals of embedded systems. 

CO2: Outline the various types of embedded communication protocols. 

CO3: Explain the concept of software development process and tools. 

CO4: Describe the functions of real time operating systems. 

CO5: Apply the knowledge of embedded product development. 

Text Books : 

1 Rajkamal.P, Embedded System – Architecture, Programming, Design, Tata McGraw Hill Education Private Limited, 
New Delhi, Third Edition, 2016. 

2 John B.Peatman, Design With PIC microcontroller, Pearson Education, India, First Edition, 2009. 

Reference Books : 

1 Frank Vahid and Tony Givargi, Embedded System Design - A Unified Hardware & Software Introduction, John Wiley, 
New Jersey, Third Edition, 2011. 

2 David E.Simon, An Embedded software primer, Pearson Education, India, First Edition, 2007. 

3 Steve Heath, Embedded System Design, Elsevier, India, Second Edition 2003. 

4 Wayne wolf, Computers as components: Principles of embedded computing system design, Morgan Kaufmann 
publishers, USA, Third Edition, 2012. 
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 K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18EE691 ELECTRICAL DRIVES AND CONTROL SYSTEMS 
(Common to AU & ME) 

L T P C 
3 0 0 3 

Prerequisite:  Basics of Electrical and Electronics Engineering  

Objectives: 
● To realize the representation of systems and obtain transfer function models. 

● To provide adequate knowledge in the electrical drive. 
● To impart the knowledge on the characteristics of drive motors. 
● To gain the knowledge on solid state DC drives systems. 
● To provide adequate knowledge on solid state AC drives. 

UNIT - I CONTROL SYSTEMS [ 9 ] 

Introduction to Control Systems – Types of system: Open and Closed loop systems – Basic elements in control system – 
Electrical analogous of mechanical translational and rotational system, Thermal system – Transfer function – Block diagram 
reduction techniques – Signal flow graphs – P, PI, PID controllers. 

UNIT - II INTRODUCTION TO ELECTRICAL DRIVES [ 9 ] 

Basic Elements – Types of Electric Drives – factors influencing the choice of electrical drives – heating and cooling curves – 
Loading conditions and classes of duty – Selection of power rating for drive motors with regard to thermal overloading and 
Load variation factors. 

UNIT - III DRIVE MOTOR CHARACTERISTICS [ 9 ] 

Mechanical characteristics – Speed-Torque characteristics of various types of load and drive motors – Braking of Electrical 
motors – DC motors: Shunt, series and compound – single phase and three phase induction motors. 

UNIT - IV SOLID STATE DC DRIVES [ 9 ] 

Speed control of DC series and shunt motors: Armature and field control, Ward-Leonard control system – Speed control 
using controlled Rectifiers and DC choppers – Applications. 

UNIT - V SOLID STATE AC DRIVES [ 9 ] 

Speed control of three phase induction motor:  Voltage control, voltage / frequency control, slip power recovery scheme – 
Speed control using inverters and AC voltage regulators – Applications. 

Total (L=45, T= 0 ) =  45 Periods 

Course Outcomes : On Completion of this course, the student will be able to 

CO1: Obtain the transfer function of electrical and mechanical systems. 

CO2: Describe the various types of drive system and its selection criteria.  

CO3: Explain the electrical and mechanical characteristics of drive motors. 

CO4: Outline the solid state DC drive and its applications. 

CO5: Discuss the solid state AC drive and its applications. 

Text Books : 

1 J. Nagrath and M. Gopal, Control Systems Engineering, New Age International Pvt Ltd, New Delhi, Sixth Edition, 2017. 

2 Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, New Delhi, Second Edition, 2010. 

Reference Books : 

1 I.J.Nagrath and D.P. Kothari, Electrical Machines, Tata McGraw-Hill Publishing Company Ltd., New Delhi, Third 
Edition, 2006. 

2 Vedam Subrahmaniam, Electric Drives (Concepts and Applications), Tata McGraw-Hill Publishing Company Ltd., New 
Delhi, Second Edition, 2011. 

3 Bimal K. Bose, Modern Power Electronics and AC Drives, Prentice-Hall of India Pvt. Ltd., New Delhi, First Edition, 
2001. 

4 S.K. Pillai, A First Course on Electrical Drives, New Age International (P) Ltd., New Delhi, Third Edition, 2018. 
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          K.S.R. COLLEGE OF ENGINEERING (Autonomous) 

R 2018 

Open Elective 

18IT412             DATABASE MANAGEMENT SYSTEMS 
L T P C 

3 0 0 3 

Prerequisite: No prerequisite needed for enrolling into the course    
Objectives: 

• To learn the fundamentals of data models 

• To be familiar with managing relational database systems 

• To learn the concept on data storage and query processing 

• To gain the knowledge on transaction management 

•  To analyze on current trends and recent database 

UNIT - I FUNDAMENTALS OF DATABASES [9] 

Purpose of Database System – Views of Data – Data Models – Database Languages – Database System Architecture – 
Database Users and Administrator – Entity–Relationship Model (E-R model) – Introduction to Relational Databases – 
Structure of Relational Model – Types – Keys. 

UNIT - II  RELATIONAL MODEL [9] 

Relational Algebra – SQL – Data Definition – Queries in SQL – Updates – Views – Integrity and Security – Sub Queries –
Correlated Sub Queries – Relational Database design – Functional Dependencies and Normalization for Relational 
Databases (up to BCNF).  

UNIT - III DATA STORAGE AND QUERY PROCESSING [9] 

Overview of Physical Storage Media – Magnetic Disks – RAID – Tertiary Storage – File Organization – Organization of 
Records in Files – Indexing and Hashing – Ordered Indices – B+ tree Index Files – B tree Index Files – Static Hashing – 
Dynamic Hashing – Query Processing Overview – Selection Operation – Sorting – Join Operation – Database Tuning. 
 

UNIT - IV TRANSACTION MANAGEMENT [9] 

Transaction Concepts – Transaction Recovery – ACID Properties – Need for Concurrency Control – Schedule and 
Recoverability – Serializability and Schedules – Concurrency Control – Types of Locks – Two Phases locking –  Deadlock – 
Time Stamp Based Concurrency Control – Recovery Techniques – Concepts – Immediate Update – Deferred Update – 
Shadow Paging. 

UNIT - V CURRENT TRENDS [9] 

Distributed Databases: Architecture – Data Storage – Transaction Processing – Object-based Databases: Object Database 
Concepts – Object-Relational features – ODMG Object Model – ODL – Mobile database – Spatial database – XML 
Databases: XML Hierarchical Model – DTD – XML Schema – Information Retrieval: IR Concepts – Retrieval Models – 
Queries in IR systems. 

                                                                                                                                                                      Total = 45 Periods 

Course Outcomes: On completion of this course, the student will be able to 
CO1: Comprehend the fundamentals of data models. 
CO2: Design SQL and relational database. 
CO3: Analyze the internal storage structures using different file and indexing techniques. 
CO4: Describe the fundamental concepts of transaction Management Techniques. 
CO5: Discuss on new developments and trends in databases. 

Text Books : 

1 Abraham Silberschatz, Henry F. Korth, S. Sudharshan, Database System Concepts ,Sixth Edition, Tata McGraw Hill 
2012 

2 C.J.Date, A.Kannan, S.Swamynathan, An Introduction to Database Systems, Eighth Edition, Pearson Education,2012 

Reference Books : 

1 Ramez Elmasri and Shamkant B. Navathe, Fundamental Database Systems, Pearson Education, Fifth Edition 2014 

2 Raghu Ramakrishnan, Database Management System, Tata McGraw-Hill Publishing Company, 2013 

3 S.K.Singh, Database Systems Concepts- Design and Applications, First Edition, Pearson Education, 2013 
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                       K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18IT666   INTERNET OF THINGS  
 

L T P C 

3 0 0 3 
Prerequisite:    Micro Controller and Embedded Systems 

Objectives: 
 

• To discuss the concept of IOT and explain the various techniques of IOT. 

• To categorize and design the various challenges in domain specific IOT applications.  

• To analyze the basic difference between M2M and IoT and to know the IoT platform design methodology. 

• To learn about developing Internet of Things.  

• To gain knowledge about physical and cloud server. 

UNIT – I   INTERNET OF THINGS – INTRODUCTION  [ 9 ] 

Defining and Characteristics of IoT – Physical Design of IoT – Logical Design of IoT: Functional Blocks – Communication 
Models –       IoT Communication APIs –  IoT Enabling Technologies –   IoT  Levels & Deployment Templates. 

UNIT – II CHALLENGES AND DOMAIN SPECIFIC APPLICATIONS IN IOT [ 9 ] 
 

Design Challenges – Development Challenges – Security Challenges – Applications: Home automation – Industry 
applications – Surveillance applications. 
 

UNIT – III   M2M AND SYSTEM MANAGEMENT [ 9 ] 

Machine to Machine –  Difference between IoT and M2M–  SDN and NFV for IoT–  IoT System Management – Need for 
System Management – SNMP – Network Operator Requirements – NETCONF – YANG – IoT Systems Management with 
NETCONF – YANG . 

UNIT – IV DEVELOPING INTERNET OF THINGS [ 9 ] 

IoT Design Methodology –  IoT Physical Devices and Endpoints –  IoT Device –  Building blocks – Raspberry Pi –  Board –  
Linux on Raspberry Pi –  Raspberry Pi Interfaces –  Other IoT devices. 

UNIT – V  IOT PHYSICAL SERVER AND CLOUD OFFERINGS  [ 9 ] 

Cloud Storage Models and Communication APIs: WAMP – Xively Cloud for IoT – RESTful web API – Amazon Web 
Services. 

       Total =45 Periods 

Course Outcomes: On Completion of this course, the student will be able to  
CO1:  Comprehend the technologies and applications of IoT. 

   CO2:  Analyze applications of IoT in real time scenario. 
CO3:  Realize the need for system management  
CO4:  Develop IoT device using Raspberry Pi Board. 
CO5:  Develop web services to access/control IoT devices. 

Text Book: 
1 Arsdeep Bahga and Vijay Madisetti, “Internet of Things – Hands on Approach“, University Press India Private Limited, 

2016. 
References : 
1 Dieter Uckelmann Et.al, “Architecting the Internet of Things“, Springer, 2011. 
2 David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, “IoT Fundamentals: Networking 

Technologies, Protocols and Use Cases for Internet of Things“, Cisco Press, 2017. 
3 Olivier Hersent, David Boswarthick, Omar Elloumi, “The Internet of Things – Key applications and Protocols“, Wiley, 

2012. 
4 Olivier Hersent, Omar Elloumi and David Boswarthick, “The Internet of Things: Applications to the Smart Grid and 

Building Automation“, Wiley, 2012. 
5 http://nptel.ac.in/courses/106105081/ 

http://nptel.ac.in/courses/106105081/
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18AU811 ELECTRIC AND HYBRID VEHICLES 
L T P C 

3 0 0 3 

Prerequisite: - 

Objectives: 

• To comprehend general aspects of Electric and Hybrid Vehicles (EHV), including architectures, modeling, sizing, 
sub system design and hybrid vehicle control. 

• To acquire the knowledge on subsystems of hybrid and electric vehicles. 

• To design the required energy storage devices. 

• To select the suitable electric propulsion systems. 

• To infer the design consideration for electric vehicles. 

UNIT – I  NEED FOR ALTERNATIVE SYSTEM [ 9 ] 

Need for hybrid and electric vehicles – main components and working principles of a hybrid and electric vehicles, Different 
configurations of hybrid and electric vehicles. Comparative study of diesel, petrol, hybrid and electric Vehicles. Advantages 
and Limitations of hybrid and electric Vehicles. Case study on specification of electric and hybrid vehicles. 

UNIT – II  SUBSYSTEMS OF HYBRID AND ELECTRIC VEHICLES  [ 9 ] 

Power Split devices for Hybrid Vehicles - Operation modes - Control Strategies for Hybrid Vehicle- Economy of hybrid 
Vehicles. Steering and Suspension system. Choice of Tires. 

UNIT – III  ENERGY SOURCES [ 9 ] 

Battery Parameters- - Different types of batteries – Lead Acid- Nickel Metal Hydride – Lithium ion- Sodium based- Metal Air. 
Battery Modeling- Equivalent circuits, Battery charging- Quick Charging devices. Fuel Cell- Fuel cell Characteristics- Fuel 
cell types-Half reactions of fuel cell. Ultra capacitors. Battery Management System. 

UNIT – IV  MOTORS AND CONTROLLERS [ 9 ] 

Types of Motors, Characteristic of DC motors, AC single phase and 3-phase motor, PM motors, Switched reluctance motors, 
Motor Drives and speed controllers, Torque Vectoring, Regenerative Braking. Rectifiers, Inverters, DC/DC converters. 

UNIT – V  DESIGN CONSIDERATIONS FOR ELECTRIC VEHICLES  [ 9 ] 

Design requirement for electric vehicles- Range, maximum velocity, acceleration, power requirement, mass of the vehicle. 
Various Resistance- Transmission efficiency- Electric vehicle chassis and Body Design, Electric Vehicle Recharging and 
Refueling Systems, performance of electrical vehicles. 

Total  = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1:  Summarize the electric and hybrid vehicle operation and architectures. 
CO2:  Design and develop the systems of electric and hybrid vehicles. 
CO3:  Demonstrate the energy requirement for vehicles.  
CO4:  Identify the vehicle characteristics, operating modes, and performance parameters of the vehicle. 
CO5:  Explain the different subsystems of electric and hybrid vehicles. 

Text Book : 

1 Iqbal Husain, Electric and Hybrid Vehicles-Design Fundamentals, CRC Press, USA, Second Edition, 2010. 

2 MehrdadEhsani, Modern Electric, Hybrid Electric and Fuel Cell Vehicles, CRC Press, USA, Second Edition, 2009. 

Reference Books : 

1 James Larminie and John Lowry, Electric Vehicle Technology Explained, John Wiley & Sons, USA, Second Edition, 
2012. 

2 LinoGuzzella, Vehicle Propulsion System, Springer, Berlin, Heidelberg, 2013 

3 Ron HodKinson, Light Weight Electric/ Hybrid Vehicle Design, Butterworth Heinemann Publication,2001 

4 Ronald K Jurgen, Electric and Hybrid – Electric Vehicles, SAE International, 2011. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

18CE866 ARCHITECHTURE PLANNING ASPECTS 
(OPEN ELECTIVE) 

L T P C 
3 0 0 3 

Prerequisite:- 

Objective(s): 
● To emphasis on architectural and functional aspects with respect to planning and design of building. 
● To provide fundamental knowledge about natural and built environment. 
● To explain the need and importance of building services. 
● To describe the various stages of planning techniques and management. 
● To illustrate building construction techniques, construction planning and management. 
UNIT - I FUNDAMENTALS OF ARCHITECHTURE [ 9 ] 
Architect and Civil engineer – Definitions – Architecture – aesthetic – planning – Designing – Creating – Erecting – 
Constructing – Executing – Integrated approach in the design of building – Construction to architecture – History of designed 
architecture – understanding Basic elements or Primary elements – form – Ordering principles of design. 

UNIT - II ENVIRONMENTAL PLANNING AND DESIGN [ 9 ] 

Ecosystem - natural and man-made ecosystem - Ecological principles - Concepts of Environmental Impact Analysis - 
Environmental considerations in planning and design - Thermal comfort, ventilation and air movement - Principles of lighting 
and illumination - Climate responsive design - Solar architecture - Principles of architectural acoustics - Green Building- 
Concepts and Rating – ECBC - Building Performance Simulation and Evaluation - Environmental pollution- types, causes, 
controls and abatement strategies. 
UNIT - III SERVICES, INFRASTRUCTURE AND TRANSPORTATION [ 9 ] 
Building Services - Water supply; Sewerage and drainage systems - Sanitary fittings and fixtures - Plumbing systems - 
Principles of internal and external drainage system - Principles of electrification of buildings - Intelligent Buildings - Elevators 
and Escalators – standards and uses - Air-Conditioning systems - Firefighting Systems - Building Safety and Security 
systems. 

UNIT - IV PLANNING TECHNIQUES AND MANAGEMENT [ 9 ] 

Tools and techniques of Surveys – Physical, Topographical, Land use and Socioeconomic Surveys - Methods of non-spatial 
and spatial data analysis -  Graphic presentation of spatial data - Application of G.I.S and Remote Sensing techniques in 
urban and regional planning - Decision support system and Land Information System. 

UNIT - V CONSTRUCTION AND MANAGEMENT [ 9 ] 

Building construction techniques - methods and details - Building systems and prefabrication of building elements - 
Principles of Modular Coordination - Estimation, specification, valuation, professional practice - Construction planning and 
equipment - Project management techniques – PERT - CPM. 

Total (L: 45 T: 0  ) = 45 Periods 

Course Outcomes: On successful completion of the course, the student will be able to 
CO1: Describe the fundamentals of architecture, basic elements of design and methods of visual composition. 
CO2: Analyze various design strategies of building for different types of climatic zones by assessing the effects of site, sun 

and wind in building response. 
CO3: Demonstrate plumbing systems; and architectural considerations and their coordination with other services and 

architectural designs and fire safety measures. 
CO4: Develop complete knowledge on planning techniques and management. 
CO5: Discuss building construction techniques, the application of modularization and prepare project schedule through 

identification of critical tasks and path in a project. 
Text Books : 

1 
Francis D.K. Ching., Architecture-Form, Space and Order, Van Nostrand Reinhold Company, New York, Fourth 
Edition, 2014. 

2 
Hirasakar, G. K., The Great Ages of World Architecture, DhanpatRai Publications, New Delhi, Twenty Second Edition, 
2018. 

Reference Books : 

1 
Paul Alan Johnson., The Theory of Architecture – Concepts and themes, Van Nostrand Reinhold Co, New York, First 
Edition, 1994. 

2 Yatin Pandya., Elements of Space making, Mapin Publishing Pvt Ltd, Ahmedabad, First Edition, 2014. 

3 Peter Gossel., Modern Architecture A-Z, Taschen GmbH Publisher, Cologne, Illustrated Edition, 2015. 

4 https://nptel.ac.in/courses/124/107/124107011/ 
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Open Elective 

18EE099 ELECTRICAL WIRING, ESTIMATION AND COSTING 
(Common to AU, CE, EC & ME)  

L T P C 
3 0 0 3 

Prerequisite: - 

Objectives: 
● To describe the specifications of various wiring accessories. 
● To describe the materials used for internal wiring and illumination. 
● To comprehend various wiring systems used in domestic wiring. 
● To describe the preparation of the estimate and cost of materials used for internal wiring. 
● To prepare the estimate of wiring materials and cost of wiring for single phase and three phase supplies. 

UNIT - I INTRODUCTION TO WIRING AND PROTECTIVE DEVICES [ 9 ] 

Wiring accessories- main switch-isolator and load break duty-classification of main switches-functional switches-one way-
two way-intermediate switches-knife switches-specification of switches-function and specification of socket outlets, ceiling 
roses, fan regulators-Fuses-need-classification-Neutral link-Miniature circuit breaker-classification-function and specification. 

UNIT - II INTERNAL WIRING SYSTEM AND ILLUMINATION [ 9 ] 

Design and Drawing of Internal wiring system for various types of Residential, Commercial and Industrial buildings- 
Electrical layout- Different types of circuits, Light circuit, Power circuit, Sub-main wiring, Main wiring, Single Line diagram- 
Introduction to Illumination, Nature of light, Different types of Lamps used in Residential, Commercial and Industrial 
buildings- Lighting schemes. 
UNIT - III EXTERNAL WIRING SYSTEM AND EARTHING [ 9 ] 
Introduction, Different types of Under Ground (UG) Cables- Cable Laying- Electrical Control Panels- Feeder Pillar- External 
Electrical Distribution System- Single Line Diagram- Load Calculations- General Specifications of Generating Set, 
Transformer, Circuit Breakers- Street Lighting-  Earthing- Different types of earthing system- Plate earthing, Pipe Earthing. 
UNIT - IV ESTIMATION OF DOMESTIC INSTALLATION [ 9 ] 
Selection of cables for internal wiring-cable size calculation- Selection criteria for of control switches-main switch- size of 
earth continuity conductor and earthing conductor- Preparation of schematic diagrams and wiring diagrams-Single line and 
multiline- Estimation problems regarding Electrification of domestic buildings –relevant rules regarding electrification of high 
rise buildings. 

UNIT - V ESTIMATION OF INDUSTRIAL INSTALLATIONS [ 9 ] 

Installation of motor pump set- Estimation problem regarding domestic and irrigation pump sets- Estimation problems in 
small workshops below 50kW connected load- Service connection- definition-classification-use of weather proof cables -
estimation problems for single phase and three phase overhead service connections. 

Total (L=45 , T= 0 ) = 45 Periods 
Course Outcomes : On Completion of this course, the student will be able to 

CO1: Describe the various wiring materials and protective devices. 

CO2: Discuss the internal wiring system and illumination. 

CO3: Outline the external wiring system and installations. 

CO4: Explain the electrical estimation for domestic installation. 

CO5: Describe the electrical estimation details for industrial installation. 

Text Books : 

1 Raina,K.B. and Bhattacharya, S.K., Electrical Design Estimating and Costing, New Age International, New Delhi, 
Second Edition, 2017. 

2 Gupta, J.B., A Course in Electrical Installation Estimating and Costing, S K Kataria & Sons, New Delhi, Reprint  Edition, 
2013. 

Reference Books : 

1 Surjith Singh, Electrical Estimating and Costing, Dhanpat Rai Publishing Company, New Delhi, First Edition, 2016. 

2 Uppal, S.L., Electrical Wiring, Estimating and Costing, Khanna Publisher, New Delhi, Sixth Edition, 1987. 

3 
Soni,P.M. and  Upadhyay, P.A., Wiring Estimating Costing & Contracting, Atul Prakashan, Ahmedabad, First Edition, 
2017. 

4 Bureau of Indian Standards, I.E. rules for wiring, Electricity Supply Act-1948. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 

 
R 2018 

Open Elective 

18IT513 JAVA PROGRAMMING 
L T P C 

3 0 0 3 

Prerequisite: Fundamentals of Object Oriented Programming Concepts 

Objectives: 

• To understand the fundamentals of Java programming language. 

• To equip students with comprehensive knowledge on core concepts of java like overloading, inheritance, packages, 

interfaces and exception handling. 

• To gain knowledge on threads and multithreaded programming. 

• To understand the I/O operations and string manipulations. 

• To gain knowledge on database connectivity 

UNIT – I JAVA FUNDAMENTALS [ 9 ] 

Features and components of Java  – Architecture of JVM –  Structure of a Java class and source code file – 
primitive variables –object reference variable  –  Scope of variables  – Operators  – Control Statements  – Access 
and non–access modifiers – Object’s Life Cycle – Garbage Collection 
UNIT – II CLASS DESIGN AND INHERITANCE [ 9 ] 

Package Declaration –  Importing Packages : import and static imports – Method : Objects as Parameters – 
Returning  Objects – Method Overloading – Constructor – Constructor Overloading – Nested and Inner Class – 
Inheritance: Multilevel – Hierarchical – Method Overriding – Interface – this and super  

UNIT – III CORE JAVA APIS AND EXCEPTION HANDLING [ 9 ] 

Creating and manipulating : Strings – String Builder – Arrays –  Array List –  Wrapper Classes  – working with Dates 
and Times  – Exceptions : Categories  – try – catch – finally blocks – throw and throws  –  Error 
UNIT – IV MULTITHREADING AND I/O OPERATIONS [ 9 ] 

Thread Life Cycle – Creating Thread – Thread Priority – Thread Pool and Group – Synchronization: synchronized 
block – Static Synchronization – Deadlock – Interthread Communication – Hierarchy for Package java.io – Input 
and output streams – Random access files. 

UNIT – V COLLECTIONS AND JDBC [ 9 ] 

Hierarchy of Collection Framework: Linked List –  Queue  –  Hash Set –  Linked Hash Set – Tree Set – JDBC API: 
JDBC Driver Manager – JDBC –  ODBC Bridge  – JDBC Architecture – Establishing Connection – Handling SQL 
Exceptions 

Total = 45 Periods 

Course Outcomes: On completion of this course- the student will be able to  

CO1: Apply java programming fundamentals to solve real world problem. 

CO2: Summarize the concept of overloading and inheritances. 

         CO3: Analyze important features of java like packages- interfaces and exception handling. 

CO4: Illustrate the features of multithreaded programming and I/O operations. 
CO5: Interpret the concepts of string manipulations and database connectivity. 

Text Books : 

1 Herbert Schildt, Java - The Complete Reference, Oracle Press, McGraw Hill Education, 10th Edition, 2018 

2 Cay S. Horstmann, Core Java Volume 1 - Fundamentals, Prentice Hall, 10th Edition, 2015 

Reference Books : 

1   Herbert Schildt, Java - A Beginner Guide, Oracle Press, McGraw– Hill Education, 6th Edition, 2014 

2 Joshua Bloch, Effective Java: A Programming Language Guide, Addison Wesley Professional, 3rd Edition, 2018 

3 Allen B. Downey and Chris Mayfield, Think Java: How to Think Like a Computer Scientist, O'Reilly, 1st Edition, 2016 

4   https://onlinecourses.nptel.ac.in/noc19_cs07/preview 

 

 

 
 
 
 
 

https://docs.oracle.com/javase/7/docs/api/java/io/package-tree.html
https://docs.oracle.com/javase/7/docs/api/java/io/package-tree.html
https://docs.oracle.com/javase/7/docs/api/java/io/package-tree.html
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Open Elective 

18IT411            COMPUTER ORGANIZATION  
L T P C 

3 0 0 3 

Prerequisite:  Learn the Basic Structure and Operation of Computer 
Objectives:  

• To interpret the basics structure of computers, operations and instructions 

• To learn the arithmetic and logic unit and implementation of fixed-point and floating point arithmetic unit 

• To demonstrate the basics of pipelined execution 

• To inspect the various memory systems and I/O communication  

• To analyses parallelism and multi core processors 

UNIT - I BASIC STRUCTURE OF COMPUTERS [ 9 ] 

Functional units – Basic operational concepts – Bus structures – Instructions and instruction sequencing – Hardware – 
Software Interface – Translation from a high level language to the hardware language – Instruction set architecture – Styles 
and features - Addressing modes – RISC – CISC – Amdahl’s law – Performance and metrics 

UNIT - II ARITHMETIC FOR COMPUTERS [ 9 ] 

Addition and Subtraction – Fast Adders – Multiplication – Division – Floating Point Representation – Floating Point 
Operations – Sub word Parallelism 

UNIT - III PIPELINING   [ 9 ] 

Basic concepts – Data hazards – Instruction hazards – Influence on instruction sets – Data path and control considerations 
– Performance considerations 

UNIT - IV MEMORY & I/O SYSTEM [ 9 ] 

Memory Hierarchy – Memory Technologies – Cache Memory – Measuring and Improving Cache Performance – Virtual 
Memory – TLB‘s – Accessing I/O Devices – Interrupts – Direct Memory Access – Bus structure – Bus operation – Arbitration 
– Interface circuits – USB 

UNIT - V MULTICORE ARCHITECTURE [ 9 ] 

Current Trends – Multi core Processors and other Shared Memory Multiprocessors – Graphics and Computing – 
Introduction to Graphics Processing Units – Clusters – Warehouse Scale Computers and other Message – Passing 
Multiprocessors GPUs Case Study: Pentium Processor 

                                                                                                                                                                        Total=45 Periods 

Course Outcomes: On completion of this course, the student will be able to 
CO1:  Demonstrate the operational concepts of computers and classify instruction set architectures  
CO2:  Apply the various arithmetic operations and discuss the design of ALU 
CO3:  Evaluate the performance of a pipelined processor 
CO4:  Design the memory and I/O system requirements for any commercial processor 
CO5:  Discuss the concepts of parallelism and multi core processors 

Text Books : 

1 Carl Hamacher, Zvonko Vranesic and Safwat Zaky, Computer Organization, Fifth Edition, Tata McGraw Hill, 2011 

2 
Ramesh Gaonkar, Microprocessor Architecture- Programming and Applications with the 8085, Fifth Edition, Penram 
International Publishing (India) Pvt. Ltd, 2011 

Reference Books : 

1 
David A. Patterson and John L. Hennessy, Computer Organization and Design: The Hardware/Software interface’, Fifth 
Edition, Elsevier, 2013 

2 
William Stallings, Computer Organization and Architecture – Designing for Performance, Ninth Edition, Pearson 
Education, 2012 

3 M.Morris Mano, Computer System Architecture, Third Edition, Pearson Education, 2007 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18AU662 ALTERNATIVE FUELS AND ENERGY SYSTEMS  
L T P C 

3 0 0 3 

Prerequisite: - 

Objectives: 

• To develop knowledge on the possible way of using alcohols as a fuel in IC engines. 

• To find the challenges and difficulties in using vegetable oil as an alternative fuel in IC engines. 

• To identify the uses of hydrogen as fuel in IC engines as an alternative for fossil fuels. 

• To discuss the usefulness of natural acquiring gases towards IC engines. 

• To summarize the layouts and configuration of electric, hybrid and fuel cell vehicles.   

UNIT – I  ALCOHOLS AS FUELS [ 9 ] 

Introduction to alternative fuels – Need for alternative fuels – Availability of different alternative fuels for SI and CI engines. 
Alcohols as fuels. Production methods of alcohols. Properties of alcohols as fuels. Methods of using alcohols in CI and SI 
engines. Blending, dual fuel operation, surface ignition and oxygenated additives. Performance emission and combustion 
characteristics in CI and SI engines. 

UNIT – II  VEGETABLE OILS AS FUELS [ 9 ] 

Various vegetable oils and their important properties. Different methods of using vegetable oils engines – Blending, 
preheating, transesterification and emulsification of vegetable oils – Performance in engines – Performance, emission and 
combustion characteristics in diesel engines. 

UNIT – III  HYDROGEN AS ENGINE FUEL [ 9 ] 

Production methods of hydrogen. Combustive properties of hydrogen. Problems associated with hydrogen as fuel and 
solutions. Different methods of using hydrogen in SI and CI engines. Performance, emission and combustion analysis in 
engines. Hydrogen storage – Safety aspects of hydrogen. 

UNIT – IV  BIOGAS, NATURAL GAS AND LPG AS FUELS [ 9 ] 

Production methods of biogas, natural gas and LPG. Properties studies. CO2 and H2S scrubbing in Biogas, Modification 
required to use in SI and CI Engines – Performance and emission characteristics of biogas, NG and LPG in SI and CI 
engines. 

UNIT – V  ELECTRIC, HYBRID AND FUEL CELL VEHICLES [ 9 ] 

Layout of electric vehicle and hybrid vehicles – Advantages and drawbacks of electric and hybrid vehicles. System 
components, electronic control system – Different configurations of hybrid vehicles. Power split device. High energy and 
power density batteries – Basics of fuel cell vehicles. 

Total  = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1:  Justify the possible ways of using alcohols as a fuel in the IC engines. 
CO2:  Infer the challenges and difficulties in using vegetable oil as an alternative fuel in IC engines. 
CO3:  Identify the uses of hydrogen as fuel in SI and CI engines as an alternative for fossil fuels. 
CO4:  Relate the usefulness of biogas, natural gas and LPG as fuels in SI and CI engines. 
CO5:  Identify the layouts and different configurations of electric, hybrid and fuel cell vehicles. 

Text Book : 

1 Ayhan Demirbas, Biodiesel A Realistic Fuel Alternative for Diesel Engines, Springer-Verlag London Limited 
2008,ISBN-13: 9781846289941. 

2 Richard L Bechtold P.E., Alternative Fuels Guide book, Society of Automotive Engineers, 1997,                         ISBN 0-
76-80-0052-1. 

Reference Books : 

1 Gerhard Knothe, Jon Van Gerpen, Jargon Krahl, The Biodiesel Handbook, AOCS Press Champaign, Illinois, 2005. 

2 Transactions of SAE on Biofuels (Alcohols, vegetable oils, CNG, LPG, Hydrogen, Biogas etc.). 

3 Science direct Journals (Biomass & Bio energy, Fuels, Energy, Energy conversion Management, Hydrogen Energy, 
etc.) on biofuels. 

4 Ganesan. V, Internal Combustion Engines, Tata McGraw-Hill Publishing Co., New Delhi, Fourth Edition, 2012. 
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                        K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

18CE862 SMART MATERIALS AND SMART STRUCTURES 
(OPEN ELECTIVE) 

L T P C 

3 0 0 3 

Prerequisite:  - 

Objectives: 

• To give an insight into the developments regarding smart materials and their use in structures.  

• To describe various aspects of measuring techniques. 

• To elaborate the functioning of sensors. 

• To describe concept of actuators, types and its materials. 

• To discuss the concept of signal processing and control systems. 

UNIT - I INTRODUCTION  [ 9 ] 

Introduction to smart materials and structures - instrumented structures functions and response – sensing systems -     self 
diagnosis - signal processing consideration - actuation systems and effectors. 

UNIT - II MEASURING TECHNIQUES [ 9 ] 

Strain measuring techniques using electrical strain gauges, types – resistance – capacitance – inductance – wheatstone 
bridges – pressure transducers – load cells – temperature compensation – strain rosettes. 

UNIT - III SENSORS [ 9 ] 

Sensing technology – types of sensors – physical measurement using piezo electric strain measurement – inductively read 
transducers – LVDT – Fibre optic techniques - chemical and bio-chemical sensing in structural assessment – absorptive 
chemical sensors – spectroscopes – Fibre optic chemical sensing systems and distributed measurement. 

UNIT - IV ACTUATORS [ 9 ] 

Actuator techniques – actuator and actuator materials – piezoelectric and electrostrictive material – magnetostrictive 
material – shape memory alloys – electro rheological fluids – electromagnetic actuation – role of actuators and actuator 
materials. 

UNIT - V SIGNAL PROCESSING AND CONTROL SYSTEMS [ 9 ] 

Data acquisition and processing – signal processing and control for smart structures – sensors as geometrical processors – 
signal processing – control system – linear and nonlinear. 

Total (L: 45 T: 0  ) = 45 Periods 
Course Outcomes: On successful completion of the course, the student will be able to 
CO1: Discriminate the functions and response of instrumented structures and the role of effectors and actuators in smart 

structures.  
CO2: Describe the operating principles of strain gauges, pressure transducers and load cells. 
CO3: Summarize the applications of sensors. 
CO4: Describe actuators in smart structures.  
CO5: Apply the concepts of data acquisition and signal processing in smart structure to minimize the realistic engineering 

constraint. 

Text Books : 

1 Brain Culshaw., Smart Structure and Materials, Artech House Publishers, London, Third Edition, 2015. 

2 
Srinivasan, A.V, D. and Michacl Mc Farland., Smart Structures, Cambridge University Press, New Delhi, Second 
Edition, 2010. 

Reference Books : 

1 Srinath, S., Experimental Stress Analysis, Tata McGraw-Hill, New Delhi, Third Edition, 2010. 

2 Dally, J.W. and Riley, W.F, Experimental Stress Analysis, Tata McGraw-Hill, New Delhi, First Edition, 2002. 

3 Clarence, W. de Silva., Sensors and Actuators, Taylor & Francis, UK, Second Edition, 2015. 

4 http://nptel.ac.in/courses/112104173/ 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18EE868 ELECTRONIC INSTRUMENTATION 
(Common to AU, CE, EC, EE & ME) 

L T P C 

3 0 0 3 

Prerequisite: Electric Circuit Analysis, Analog Electronics, Measurements and Instrumentation 

Objectives: 
● To introduce different types of electronic meters and their applications. 
● To educate on various Digital instruments and its applications. 
● To provide knowledge on various types of cathode ray oscilloscopes and signal analyzers. 
● To impart knowledge about different types of waveform generators. 
● To give exposure to telemetry, modulation techniques and multiplexing. 

UNIT - I ELECTRONIC INSTRUMENTS [ 9] 

Introduction – Functional elements of a measurement system – Electronic Voltmeter and their advantages – Types: 
Differential amplifier, rectifier, multirange – True RMS voltmeter – Ohmmeter – Electronic multimeter – Current 
measurement – Power measurement – Microprocessor based DMM with auto ranging and self-diagnostic features. 

UNIT - II DIGITAL INSTRUMENTS [9 ] 

Digital Voltmeter, Types: Ramp, Integrating and Dual slope – Digital Multimeter – Digital Frequency meter – Digital Time 
Measurement – Digital Tachometer and pH meter – Automation in digital instruments – Microprocessor based 
instruments. 
UNIT - III CATHODE RAY OSCILLOSCOPE & SIGNAL ANALYZERS [9 ] 
General purpose cathode ray oscilloscope – Dual trace, dual beam and sampling oscilloscopes– Analog and digital 
storage oscilloscope - frequency selective and heterodyne wave analyzer – Harmonic distortion analyzer – Spectrum 
analyzer. 
UNIT - IV WAVEFORM GENERATORS [9 ] 

Wien’s bridge and phase shift oscillators – Hartley and crystal oscillators – Square wave and pulse generators – 
Triangular wave-shape generator – Signal and function generators – Q meter – Electronic Counters. 

UNIT - V TELEMETRY [ 9] 

General telemetry system – voltage, current and position telemetry systems – Radio frequency telemetry – Frequency 
modulation, pulse-amplitude modulation and pulse-code modulation telemetry – Frequency and time multiplexing. 

Total (L=45, T= 0 ) =  45 Periods 

Course Outcomes : On Completion of this course, the student will be able to 

CO1: Explain different types of electronic meters and their applications. 

CO2: Describe various Digital instruments and its applications. 

CO3: Explain the working of various types of cathode ray oscilloscopes and signal analyzers. 

CO4: Discuss the functional operation of different types of waveform generators. 

CO5: Outline the principle of telemetry, modulation techniques and multiplexing. 

Text Books : 

1 Kalsi, H.S., Electronic Instrumentation, Tata McGraw-Hill, New Delhi, Second Edition, 2019. 

2 
Helfrick, A.D.  and Cooper,W.D., Modern Electronic Instrumentation and Measurement Techniques, Prentice Hall 
India Private Ltd., New Delhi, First Edition, 2013. 

Reference Books : 

1 David A Bell, Electronic Instrumentation and Measurements, Oxford University Press, London, Third Edition, 2013. 

2 Prithiwiraj Prukait, Budhaditya Biswas, Santanu Das and Chiranjib Koley, Electrical and Electronics Measurement 
and Instrumentation, Tata McGraw Hill, New Delhi,  First Edition, 2013. 

3 J.J. Carr, Elements of Electronic Instrumentation and Measurement, Pearson Education India, New Delhi, Third 
Edition, 2011. 

4 Sawhney, A.K., Electrical, Electronic measurement & Instrumentation, Dhanpat Rai & sons, New Delhi, Eighteenth 
edition, 2012. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18EE768 SOFT COMPUTING TECHNIQUES 
(Common to EE, EC & ME) 

L T P C 
3 0 0 3 

Prerequisite:- 

Objectives: 
● To acquire basic knowledge about neural networks. 
● To understand the concept of different neural networks. 
● To impart knowledge on fuzzy logic system. 
● To gain knowledge about various soft computing techniques. 
● To apply soft computing techniques to classical problems. 

UNIT - I INTRODUCTION [07] 

Fundamental concept to Neural Networks and its basic models of Artificial Neural Network, Weights, Bias and 
thresholds, Common activation functions, Learning rules, Learning methods, McCulloch–Pitts neuron, Linear 
Separability, Hebb Network, Perceptron Networks. 

UNIT - II ARTIFICIAL NEURAL NETWORKS [11] 

Adaptive Linear Neuron, Back-Propagation Network, Auto associative Memory Network, Hopfield Networks, Kohonen 
Self-Organizing Feature Maps and Boltzmann Machine.  

UNIT - III FUZZY LOGIC SYSTEM [09] 

Introduction to crisp sets and fuzzy sets, basic fuzzy set operation and approximate reasoning. Introduction to fuzzy logic 
modeling and control. Fuzzification, inferencing and defuzzification. Fuzzy knowledge and rule bases.  

UNIT - IV OPTIMIZATION ALGORITHMS [09] 

Genetic algorithm – operators - stopping condition – constraints – classification - Advantages and Limitations of Genetic 
Algorithm, Simulated Annealing, Ant colony optimization. 

UNIT - V APPLICATIONS OF SOFT COMPUTING [09] 

Stability Analysis using  Artificial Neural Networks, Fuzzy Logic in Control Systems, Neural Network Toolbox, Fuzzy 
Logic MATLAB Toolbox and Genetic Algorithm MATLAB Toolbox. 

Total (L=45 , T=0 ) = 45 Periods 

Course Outcomes : On Completion of this course, the student will be able to 

CO1: Infer the concepts of artificial neural network. 

CO2: Outline the various types of neural network.  

CO3: Discuss the basic concepts of fuzzy logic system. 

CO4: Illustrate the fundamentals of different soft computing techniques. 

CO5: Apply the knowledge of neural networks and fuzzy logic controller for classical applications. 

Text Books : 

1 
Sivanandam S.N and Deepa S.N, Principles of soft computing techniques, John Wiley and Sons Ltd, United States, 
Third Edition, 2011. 

2 Jacek M.Zurada, Introduction to Artificial Neural Systems, Jaico Publishing Home, Mumbai, First Edition, 2002. 

Reference Books : 

1 
Laurance Fausett Englewood cliffs, N.J., Fundamentals of Neural Networks, Pearson Education, New Delhi, First 
Edition, 1992. 

2 Kosko, B. Neural Networks And Fuzzy Systems, Prentice-Hall of India Pvt. Ltd., New Delhi, Third Edition, 1994. 

3 
David E. Goldberg, Genetic Algorithm in Search Optimization and Machine Learning, Pearson Education, New 
Delhi, Thirteenth Edition, 2013. 

4 Simon Haykin, Neural Networks Comprehensive Foundation, Pearson Education, New Delhi, Second Edition, 2005. 
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                            K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18CS871 
 

M – COMMERCE  
 

L T P C 

3 0 0 3 

Prerequisite: Basic knowledge of Mobile Communications Systems. 

Objectives: 

• To learn basics of mobile commerce. 

• To impart knowledge on communication systems, and cellular technology. 

• To study the concepts of mobile access technology. 

• To explore various mobile products. 

• To educate about mobile security and legal aspects. 

UNIT – I FUNDAMENTALS OF MOBILE COMMERCE [ 9 ] 

Introduction to M-Commerce: Scope – Principles – Benefits and Limitations – Frameworks – Business models – E- 
Commerce Vs M-Commerce – M-commerce Services: Types M-Commerce Services – NTT DoCoMo i-Mode – Mobile Portal 
– M-Commerce applications. 

UNIT – II MOBILE COMMUNICATION AND CELLULAR TECHNOLOGY [ 9 ] 
Wireless and Mobile Communication: Communication systems – Wireless communication – Satellite communication – 
Mobile communication system – Cellular communication – Digital Cellular Technology: Cellular communication – Cellular 
networks – Mobile phone cellular networks. 
UNIT– III MOBILE ACCESS TECHNOLOGY AND DEVICES [ 9 ] 
Mobile communication standards – Evaluation of mobile communication system. Mobile Devices: Types – Mobile Computers 
– Mobile Internet Device – Personal Digital Assistant – Mobile Service Providers. 
UNIT – IV MOBILE PRODUCTS [ 9 ] 
Mobile banking: Models – Technologies – Services – Advantages – Challenges and Applications. Mobile ticketing: process – 
Applications – Privacy and Security Issues – Apps and Providers. Mobile payment: Characteristics – Models –Types – 
Issues and Service Providers – Challenges of mobile computing – Mobile computing software platforms. 
UNIT– V SECURITY AND LEGAL ASPECTS [ 9 ] 
Security and privacy issues: Concepts – Mechanism – Network security – Information security – Device security –
Application security – Mobile security management. Legal Aspects: mobile device related laws – Case study: Mobile 
shopping – Mobile business intelligence. 

Total  =45 Periods 
Course Outcomes: On completion of this course, the student will be able to 

CO1: Outline the concept of M-commerce Services and applications. 
CO2: Acquire knowledge on mobile communication and cellular technology 
CO3: Identify different evaluation of mobile communication system. 
CO4: Aware of various mobile products and mobile payments. 
CO5: Discover the knowledge of Security and Legal Aspects. 

Text Books : 
1 Karabi Bandyopadhyay, Mobile Commerce, PHI Learning private limited, Delhi, Fourth Edition, 2013. 
2 E.Brian Mennecke, J.Troy Strader, Mobile Commerce: Technology, Theory and Applications, Idea Group Inc., IRM 

press, USA. First Edition, 2003 
References : 

1 
Ravi Kalakota, B.Andrew Whinston, Frontiers of Electronic Commerce, Pearson Education, Delhi, Fourth Edition, 
2007. 

2 P. J. Louis, M-Commerce Crash Course, McGraw- Hill Companies, Europe, First Edition, 2001. 

3 
Paul May, Mobile Commerce: Opportunities, Applications, and Technologies Of Wireless Business Cambridge 
University Press, England, Second Edition, 2017. 

4 textofvideo.nptel.iitm.ac.in/106105084/lec35.pdf 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18AU664 VEHICLE BODY ENGINEERING  
L T P C 

3 0 0 3 

Prerequisite: - 

Objectives: 

• To give exposure to body materials and car body design details. 

• To comprehend the vehicle aerodynamics and tests. 

• To get well versed in the design and construction of buses. 

• To acquire knowledge in commercial vehicle body. 

• To select appropriate body material for automobiles.     

UNIT – I  CAR BODY DETAILS [ 9 ] 

Car body terminology- Types: Hatch back, Sedan, Estate, SUV, MPV, Limousine, convertibles and racing car - Visibility: 
driver’s visibility, test for visibility, Methods of improving visibility and space in cars - Safety: safety design, safety equipment 
and active & passive safety components. 

UNIT – II  VEHICLE AERODYNAMICS [ 9 ] 

Objectives- Various types of forces and moments -Vehicle drag and types-wake-side wind effects-various body optimization 
techniques for minimum drag-Wind tunnel testing: Advantages, Flow visualization techniques and total airflow management. 

UNIT – III  BUS BODY DETAILS [ 9 ] 

Types: Based on distance travelled: mini bus, town, mofussil, luxury coach. Based on capacity of the bus: single deck, 
double deck, Split level and articulated bus. Constructional details: Frame, integral and double skin construction- Bus body 
terminology, Bus Body Lay Out: Floor height, engine location, entrance and exit location, seating dimensions. - Types of 
metal section used- Safety aspect of bus body. 

UNIT – IV  COMMERCIAL VEHICLE DETAILS [ 9 ] 

Different types of commercial vehicle bodies - Light commercial vehicle body types- Construction details of flat platform 
body, Tipper body and Tanker body - Dimensions of driver’s seat in relation to controls - driver’s cabin design. 

UNIT – V  BODY MATERIALS, TRIM AND MECHANISMS [ 9 ] 

Steel sheet, timber, plastics, FRP (Fibre-reinforced plastics),  properties of materials – Corrosion - Anticorrosion methods - 
Selection of paint - Modern painting process in details - Body trim items - Body mechanisms. 

Total  = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1:  Compare and familiar with different aspects of car body and its types. 
CO2:  Examine the role of various aerodynamic forces and moments and its measuring instruments.  
CO3:  Demonstrate the vehicle body regulations to build the bus body.  
CO4:  Discover some new commercial vehicle body and ergonomics designs. 
CO5:  Identify the various body materials, trim items and paint. 

Text Book : 

1 Powloski, J., Vehicle Body Engineering, Business Books Ltd., London, 1998. 

2 James E Duffy, Body Repair Technology for 4-Wheelers, Cengage Learning, India, 2009 

Reference Books : 

1 Giles. G.J., Body construction and design, IIiffe Books Butterworth & Co., London, 1991,  

2 John Fenton, Vehicle Body layout and analysis, Mechanical Engg Publication Ltd., London, 1992 

3 Braithwaite.J.B., Vehicle Body building and drawing, Heinemann Educational Books Ltd., London, 1997. 

4 Dieler Anselm., The passenger car body, SAE International, USA, 2000. 
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               K.S.R. COLLEGE OF ENGINEERING (Autonomous) 

R 2018 

Open Elective 

18AU666 DESIGN OF AUTOMOTIVE JIGS, FIXTURES AND PRESS TOOL 
(Use of Standard and approved Design Data Book is permitted) 

L T P C 

3 0 0 3 

Prerequisite: - 

Objectives: 

• To apply the principle of locating and clamping in jigs and fixtures. 

• To design the various types of jigs and fixtures for simple components.   

• To summarize the press working terminologies and elements of cutting dies. 

• To design various parts of forming dies and draw the standard dimensioned views. 

• To get exposure on recent trends in tool design, computer aided forming analysis. 

UNIT – I  LOCATING AND CLAMPING PRINCIPLES [ 9 ] 

Objectives of tool design – function and advantages of jigs and fixtures – basic elements – principles of location – locating 
methods and devices – redundant location – principles of clamping – mechanical actuation – pneumatic and hydraulic 
actuation standard parts – drill bushes and jig buttons – tolerances and materials used. 

UNIT – II  JIGS AND FIXTURES [ 9 ] 

Design and development of jigs and fixtures for given component – types of jigs – post, turnover, channel, latch, box, pot, 
angular post jigs – indexing jigs – general principles of milling, lathe, boring, broaching and grinding fixtures – assembly, 
inspection and welding fixtures – modular fixturing systems – quick change fixtures. 

UNIT – III  PRESS WORKING TERMINOLOGIES AND ELEMENTS OF CUTTING DIES [ 9 ] 

Press working terminologies – operations – types of presses – press accessories – computation of press capacity – strip 
layout – material utilization – shearing action – clearances – press work materials – center of pressure – design of various 
elements of dies – die block – punch holder, die set, guide plates – stops – strippers – pilots – selection of standard parts – 
design and preparation of four standard views of simple blanking, piercing, compound and progressive dies. 

UNIT – IV  BENDING FORMING AND DRAWING DIES [ 9 ] 

Difference between bending, forming and drawing – blank development for above operations – types of bending dies – 
press capacity – spring back – knockouts – direct and indirect – pressure pads – ejectors – variables affecting metal flow in 
drawing operations – draw die inserts – draw beads - Ironing – design and development of bending, forming, drawing 
reverse re-drawing and combination dies – blank development for ax- symmetric, rectangular and elliptic parts – single and 
double action dies. 

UNIT – V  MISCELLANEOUS TOPICS [ 9 ] 

Bulging, swaging, embossing, coining, curling, hole flanging, shaving and sizing, assembly, fine blanking dies – recent 
trends in tool design – computer aids for sheet metal forming analysis – basic introduction - tooling for numerically controlled 
machines – setup reduction for work holding – single minute exchange of dies – poka yoke – case  study for design of 
automotive jigs and fixtures. 

Total  = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 
CO1:  Identify with the principles of locating and clamping in jigs and fixtures. 
CO2:  Analyze the design and development of various types of jigs and fixtures for simple components.    
CO3:  Describe the press working terminologies and design of various elements of dies. 
CO4:  Examine the various parts of forming dies and draw the standard dimensioned views. 
CO5:  Demonstrate the recent trends in tool design, computer aided forming analysis. 

Text Book : 

1 Joshi, P.H. Jigs and Fixtures, Tata McGraw Hill Publishing Co. Ltd., New Delhi, Third Edition, 2010. 

2 Donaldson, Lecain and Goold, Tool Design, Tata McGraw Hill Publishing Co. Ltd., New Delhi, Fourth Edition, 2012. 

Reference Books : 

1 K. Venkataraman, “Design of Jigs Fixtures & Press Tools”, Tata McGraw Hill, New Delhi, 2005. 

2 Joshi, P.H. “Press Tools” – Design and Construction”, S.Chand Publisher, Second Edition, 2010. 

3 Hoffman “Jigs and Fixture Design” – Thomson Delmar Learning, Singapore, Fifth Edition, 2004. 

4 Faculty of Mechanical Engineering, PSG College of Technology, Design Data Book, M/s. Kalaikathir Achchagam, 
2019.   
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2018 

Open Elective 

18ME097 INDUSTRIAL SAFETY ENGINEERING 
 

L T P C 

3 0 0 3 

Prerequisites :  No Pre requisite needed in this course 

Objectives:   

• To study the importance of personal and industrial safety hazards in industry. 

• To explore the safety aspect of industrial machines. 

• To demonstrate the Safety measures in welding and gas handling equipments. 

• To apply health and welfare measures during inspection and testing of industrial environment. 

• To estimate the hazardous and risks in industries through various techniques. 

UNIT – I INTRODUCTION [09] 

Concepts of safety - hazard classification - chemical, physical, mechanical, ergonomics, biological and noise hazards - fire 
properties - solid, liquid and gases- fire chemistry and its control - first aid - cardio pulmonary resuscitation (CPR) - personal 
protection. 

UNIT – II SAFETY IN MAINTENANCE OF MACHINES [09] 

Basic principle of machine guarding during maintenance - machine guarding, types, fixed guard, interlock guard, automatic 
guard, trip guard, electron eye, positional control guard, fixed guard fencing - guard construction - guard opening - lathe - 
drilling -  boring -  milling - grinding – shaping - sawing – shearing - presses - forge hammer – flywheels – shafts – couplings 
– gears - sprockets wheels and chains - pulleys and belts - authorized entry to hazardous installations - benefits of good 
guarding systems. 

UNIT – III SAFETY IN WELDING AND GAS CUTTING [09] 

Gas welding and oxygen cutting, resistances welding, arc welding and cutting - common hazards -training, safety 
precautions in brazing, soldering and metalizing - explosive welding, selection, care and maintenance of the associated 
equipment and instruments - safety in generation, distribution and handling of industrial gases - colour coding - leak 
detection-pipe line safety- storage and handling of gas cylinders. 

UNIT – IV SAFETY IN  INSPECTION AND TESTING [09] 

Heat treatment operations, electro plating, paint shops, sand and shot blasting, safety in inspection and testing, hydro 
testing, valves, boiler drums and headers, pressure vessels, air leak test, steam testing, safety in radiography, personal 
monitoring devices, radiation hazards, engineering and administrative controls,  health and welfare measures in engineering 
industry. 

UNIT – V HAZARD ANALYSIS AND RISK MANAGEMENT [09] 

 Hazard identification and control - HAZOP, job safety analysis - fault tree analysis - event tree analysis - failure modes and 
effect analysis - safety audit - safety survey - plant inspection - past accident analysis. 
Overall risk analysis - disasters management plan - emergency planning - onsite and offsite emergency planning - risk 
management. 
 

Total  = 45 Periods 

Course Outcomes: On completion of this course, the students will be able to 
CO1: Identify the safety and hazards risk for personal and industrial environment. 
CO2: Apply safety aspects to industrial machine functional environments. 
CO3: Construct the Safety measures in welding and gas handling equipments. 
CO4: Demonstrate the health and hazardous risk in inspection and testing in industry. 
CO5: Evaluate hazard and risks using various techniques in industries. 

Text Books: 

1 Blake, R.P., Industrial Safety, PHI Publications, New Delhi, Second Edition, 2000. 

2 
Raghavan, K.V. and Khan A.A., Methodologies in Hazard Identification and Risk Assessment Manual by CLRI, 
Second Edition, 2019. 

References: 

1 Lees, F.P., Loss Prevention in Process Industries, Butterworth Heinemann, Second Edition, 1996. 

2 Health and safety in welding and allied processes, welding Institute Hi tech publishing Limited, UK, 1989. 

3 Major hazard control - A practical manual, ILO, Jeneva,1988. 

4 Krishnan, N.V., Safety management in industry, Jaico publishing house, Bombay, 1977. 
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