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VISION 

 
YMCA University of Science and Technology aspires to be a nationally and 

internationally acclaimed leader in technical and higher education in all spheres 

which transforms the life of students through integration of teaching, research 

and character building. 

MISSION 

 To contribute to the development of science and technology by synthesizing 

teaching, research and creative activities. 

 To provide an enviable research environment and state-of-the-art 

technological exposure to its scholars. 

   To develop human potential to its fullest extent and make them emerge as 

world class leaders in their professions and enthuse them towards their social 

responsibilities. 
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Department of Mechanical Engineering 
 
 
 

VISION 
 

To be a centre of excellence by producing high calibre, competent and self-

reliant mechanical engineers, who possess scientific temperament and would 

engage in activities relevant to industries with ethical values and flair to research. 

 

 

MISSION 
 

 To provide efficient engineers for global requirements by imparting quality 

education. 

 To explore, create and develop innovations in various aspects of 

engineering through industries and institutions. 

 To emphasize on practical skills and socially  relevant  technology. 
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About the Program of Mechanical Engineering Department 

 

 
 YMCA University of Science & Technology, Faridabad established in 2009, formerly known as 

YMCA Institute of Engineering, Faridabad, established in year 1969 as a Joint Venture of Govt. 

of Haryana and National Council of YMCA of India with active assistance from overseas 

agencies of West Germany to produce highly practical oriented personnel in specialized field of 

engineering to meet specific technical manpower requirement of industries. Mechanical 

Engineering Department started in 1969 and has been conducting B.Tech. Course in Mechanical 

Engineering of 4-Years duration since 1997. Students are admitted through centralized 

counseling nominated by state  govt.  in 1st Year and  2nd year through lateral entry entrance test. 

Besides under graduate degree courses, it is also running M.Tech. Mech. Engg. Course (in 

specialization of Manufacturing Technology and Automation) and Ph.D. All courses are duly 

approved by AICTE/ UGC. The Mechanical Engineering Department has been well known for 

its track record of employment of the pass out students since its inception. Department has pride 

on its number of students : Dinesh Kumar (2010 batch), Vinit Kumar (2010 batch), Ramandeep 

(2010 batch), Naveen Kumar (2011 batch) and Vipin Aggarwal (2012 batch), who had  achieved 

all india rank 9,11,18,30 and 53 rd in  GATE Entrance (2014 - 2016) respectively .  

                                             The Department has four storey building with 08 class rooms , 14 

laboratory, three workshops , twelve offices, Seminar Hall  and Conference Hall. It has 

established Centre of Excellence with Danfoss Industries (P) Ltd  in the area of Climate and 

Energy. It has excellent faculty with 10 Professors, 04 Associate Professors and 16 Assistant 

Professors. At present, 21 faculty members are PhD in various specializations. The various 

syllabi of UG/PG courses in Mechanical Engineering Department, has been prepared with active 

participation from Industry. The Department is organizing number of expert lectures from 

industry experts for students in every semester. Seven month training is mandatory for every 

B.Tech. student. Emphasis has been given on project work and workshop for skill enhancement 

of students. Choice based credit system allows students to study the subjects of his/her choice 

from a number of elective courses /audit courses.  

                                                         With regards, 

Dr M.L.Aggarwal                                                                                                                                                     

Chairman (ME) 
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Program Educational Objectives (PEO’S) 

 

 

 

PEO-1: 

A fundamental knowledge of the basic and engineering sciences and develop 

mathematical and analytical skills required for mechanical engineering. 

 

PEO-2: 

Graduates to be equipped with practical skills and experimental practices related to core 

and applied areas of  mechanical engineering to expand their knowledge horizon beyond 

books. This will prepare the students to take-up career in industries or to pursue higher 

studies in mechanical and interdisciplinary programs. 

 

PEO-3: 

Graduates will have improved team building, team working and leadership skills with 

high regard for ethical values and social responsibilities. 

 

PEO- 4: 

Mechanical Graduates will explore and create innovations in various aspects of 

engineering. 
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PROGRAMME OUTCOMES (PO’S)   B.TECH.  MECHANICAL ENGINERING 

 
Engineering Graduates will be able to: 

 
1) Engineering knowledge: Apply knowledge of mathematics, science, engineering 

fundamentals, and mechanical engineering to the solution of engineering problems. 
2) Problem analysis: Identify, formulate, review literature and analyze mechanical 

engineering problems to design, conduct experiments, analyze data and interpret data. 

3) Design /development of solutions:  Design solution for mechanical engineering problems 

and design system component of processes that meet the  desired needs with appropriate 
consideration for the public health and safety, and the cultural, societal and the  

environmental considerations. 

4).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 in mechanical engineering. 

5) Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to   mechanical 

engineering activities with an understanding of the limitations. 

6) 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 mechanical engineering practice. 

7) Environment and sustainability: Understand the impact of the mechanical engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge  and need 
for sustainable development. 

8) Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of themechanical engineering practice. 

9) Individual and team work: Function affectively as an individual, and as a member or 
leader in diverse teams, and in multidisciplinary settings in mechanical engineering. 

10) Communication: Communicate effectively on complex engineering activities with the 

engineering committee and with society at large, such as, being able to comprehend and write 
affective reports and design documentation, make effective presentations in mechanical 

engineering. 

11) Project Management and finance: Demonstrate knowledge & understanding of the 
mechanical engineering principles 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 in mechanical engineering.  

 12) Life- long learning: Recognize the need for, and the preparation and ability to engage in 
independent research and lifelong learning in the broadest contest of technological changes in 

mechanical engineering. 

 

 

PROGRAM  SPECIFIC OUTCOMES(PSOs): 

 

1) To apply practical skills, knowledge of engineering fundamentals and mechanical 
engineering, to industries and institutions. 
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2) To explore, create and develop innovations in various aspects of engineering. The         

student will be ready to take-up career  or to pursue higher studies  with high regard to ethical 

values and social responsibilities. 

 

 

 

 

YMCA UNIVERSITY OF SCIENCE AND TECHNOLOGY, FARIDABAD 

SYNOPSIS OF 

SCHEME OF STUDIES & EXAMINATIONS 

4 YEARS B.TECH. (MECHANICAL ENGINEERING)  

SEMESTER I – VIII  

(w.e.f. Session 2016-17) 

 

Total Credits: 230                                                               Total Theory Subjects: 42 

Total Labs (including Drawing, Workshop, Seminar & Projects): 31 

Total Industrial Training: 1 

 

Total Teaching Schedule/Week:  

Lectures Practical Total 

166 112 278 

 

Itemized Break-up: 

 No. Hours/Week Total Marks Credits 

Theory Subjects: 

Discipline Core Course(DCC)=24 

Discipline Elective Course(DEC)=4 

Open Elective Course(OEC)=2 

Basic Engg Course(BEC)=4 

Basic Sc  Course(BSC)= 5 

Ability Enhancement Course(AEC)=3 

42 162 4200 162 

Labs 20 40 1000 20 

Drawing Classes 2 8 200 4 

Workshop 7 54 700 27 
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Presentation Skill:  Seminar 1 2 50 1 

Projects 1 8 100 4 

Industrial Training 1 1 semester 500 12 

Mandatory Audit Course(MAC) 2 4 - - 

Total   6750 230 

  

 

 

YMCA UNIVERSITY OF SCIENCE AND TECHNOLOGY, FARIDABAD 

SCHEME OF STUDIES & EXAMINATIONS 

B.TECH   2
nd

 YEAR (SEMESTER – III) MECHANICAL ENGINEERING (2016-17) 

 

 

Course 

 No  

 

Course Title  

 

Teaching     Schedule 

Marks 

For 

Sessional 

 

Marks for End Term 

Examination 

 

 TOTAL 

MARKS 

 

 

 

CREDITS 

Category 

Code 

  L P TOTAL THEORY PRACTICAL  

MU-201A Strength of Materials - I 4 - 4 40 60 - 100 4 DCC 

MU-203A Fluid Mechanics  4 - 4 40 60 - 100 4 DCC 

MU-205A Engineering Mechanics 4 - 4 40 60 - 100 4 DCC 

MU-207A Thermodynamics 4 - 4 40 60 - 100 4 DCC 

MU-209A Manufacturing Science - I 4 - 4 40 60 - 100 4 DCC 

MU-211A Strength of Materials Lab - 2 2 30 - 20 50 1 DCC 

MU-213A Fluid Mechanics Lab - 2 2 30 - 20 50 1 DCC 

MU-215A Computer Aided Drafting 

Lab 

- 2 2 30 - 20 50 1 DCC 

MU-217A Machine Drawing - 4 4 40 60 - 100 2 DCC 

MU-219A Workshop - III - 8 8 60 - 40 100 4 SEC 

MU-221A 

(MAC-1) 

Mandatory Audit Course-1 
2 - 2     - 

MAC 

 TOTAL 22 18 40 390 360 100 850 29  

 

 

Note: Exams Duration will be as under 
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                  (a) Theory exams will be of 3 hours duration. 

                  (b) Practical exams will be of 08 hours duration 

                  (c) Workshop exam will be of 8 hours duration 

 

 

 

 

 

YMCA UNIVERSITY OF SCIENCE AND TECHNOLOGY, FARIDABAD 

SCHEME OF STUDIES & EXAMINATIONS 

B.TECH  2
nd

 YEAR (SEMESTER – IV) MECHANICAL ENGINEERING (2016-17) 

 

 

 

Course No. 

 

Course Title 

 

Teaching Schedule 

Marks for 

Sessionals 

Marks for End 

Term Examination 

Total 

Marks 

Credits Categoty 

Code 

  L P Total   Theory Practical  

MU-202A Kinematics of Machines 4 - 4 40 60 - 100 4 DCC 

MU-204A Strength of Materials – II  4 - 4 40 60 - 100 4 DCC 

MU-206A Applied Thermodynamics 4 - 4 40 60 - 100 4 DCC 

MU-208A Fluid Machines 4 - 4 40 60 - 100 4 DCC 

MU-210A Material Science and 

Engineering   

4 - 4 
40 60 - 100 

4 DCC 

MU-212A Manufacturing Science – II 4 - 4 40 60 - 100 4 DCC 

MU-214A Kinematics of Machines Lab - 2 2 30 - 20 50 1 DCC 

MU-216A Applied Thermodynamics Lab - 2 2 30 - 20 50 1 DCC 

MU-218A Fluid Machines Lab - 2 2 30 - 20 50 1 DCC 

MU-220A Material Science Lab  -  2 2 30 - 20 50 1 DCC 

MU- 222A Workshop - IV - 6 6 60 - 40 100 3 SEC 

MU224A(

MAC-II) 

Mandatory Audit Course-II 2 - 2 
    

- MAC 

 TOTAL  26 14 40 420 360 120 900 31  

 

 

Note: Exams Duration will be as under 
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(a) Theory exams will be of 3 hours duration. 

(b) Practical exams will be of  8 hours duration 

(c) Workshop exam will be of 8 hours duration 

 

 

 

 

 

 

YMCA UNIVERSITY OF SCIENCE AND TECHNOLOGY, FARIDABAD 

SCHEME OF STUDIES & EXAMINATIONS 

B.TECH   3
rd

 YEAR (SEMESTER – V) MECHANICAL ENGINEERING (2016-17) 

 

Course No. 

 

Course Title 

 

Teaching 

Schedule 

 

 

Marks for 

Sessional

s 

Marks for End Term 

Examination 
Total 

Marks 

Credit

s 

Cat. 

Code 

L P Total  Theory  Practical   

MU-301A Dynamics of Machines 4 - 4 40 60 - 100 4 DCC 

MU-303A Refrigeration and Air-

Conditioning 

4 - 4 
40 60 - 100 

4 DCC 

MU-305A Internal Combustion Engines 4 - 4 40 60 - 100 4 DCC 

MU-307A Machine Design – I 

 

4 - 4 
40 60 - 100 

4 DCC 

MU-309A Numerical Analysis and 

Computer Programming 

4 - 4 
40 60 - 100 

4 DCC 

MU-311A Discipline Elective Course-1* 

 

3 -- 3 
40 60 - 100 

3 DEC 

MU-313A Open Elective Course-1* 3 - 3 40 60 - 100 3 OEC 

MU-315A Dynamics of Machines Lab - 2 2 30 - 20 50 1 DCC 

MU-317A Refrigeration and Air-

Conditioning Lab 

- 2 2 
30 - 20 50 

1 DCC 

MU-319A Internal Combustion Engines 

Lab 

- 2 2 30 - 20 50 1 DCC 

MU-321A Workshop-V - 8 8 60 - 40 100 4 SEC 

 Total  26 14 40 430 420 100 950 33  

Note: Exams duration will be as under 

(a) Theory exams will be of 3 hours duration. 

(b) Practical exams will be of  8 hours duration 

(c) Workshop exam will be of 8 hours duration 
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 MU311A: Discipline Elective Course-1*  

1. Product Design and Development - MU311A (1) 

2. Air-Conditioning Equipments - MU311A (2) 

       3 Welding Technology- MU311A (3) 

       4.     Machine Tool Technology- MU311A (4) 
       5. Power Plant Engineering- MU311A (5) 

       6. Metallurgy- MU311A (6) 

 
The student will have to select one subject each from list of Electives  course. 

 

 

 

 

YMCA UNIVERSITY OF SCIENCE AND TECHNOLOGY, FARIDABAD 

SCHEME OF STUDIES & EXAMINATIONS 

B.TECH   3
rd

 YEAR (SEMESTER – VI) MECHANICAL ENGINEERING (2016-17) 

 

 

MU312A :Discipline Elective Course-II*  
1.  Tooling for Production - MU312A (1) 

2.  Welding and Sheet metal Design and Drawing- MU312A (2) 

3.  Estimation and Design of RAC plants- MU312A (3) 

Course No. Course Title Teaching schedule 
Marks for 

Sessionals 

Marks for End 

Term Examination  
Total 

Marks 
Credits 

Cat. 

Code 

  L P Total   Theory  Practical  

MU-302A Computer Aided Design 4 - 4 40 60 - 100 4 DCC 

MU-304A Numerical Control of Machine 

Tools and Robotics 

4 - 4 
40 60 - 100 

4 DCC 

MU-306A Heat and Mass Transfer 4 - 4 40 60 - 100 4 DCC 

MU-308A Machine Design - II 4 - 4 40 60 - 100 4    DCC 

MU-310A Industrial Engineering 4 - 4 40 60 - 100 4 DCC 

MU-312A Discipline Elective Course- II* 3 - 3 40 60 - 100 3 DEC 

MU-314A Computer Aided Design Lab - 2 2 30 - 20 50 1 DCC 

MU-316A Numeric Control of Machine 

Tools and Robotics lab 

- 2 2 
30 - 20 50 

1 DCC 

MU-318A Heat and Mass Transfer Lab - 2 2 30 - 20 50 1 DCC 

MU-320A Presentation Skill Development - 2 2 50 - - 50 1 AEC 

MU322A Workshop - VI - 8 8 60 - 40 100 4 SEC 

 Total  23 16 39 440 360 100 900 31  
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4.  Mechatronics- MU312A (4) 

5.  Flexible Manufacturing Systems- MU312A (5) 

6.  Design of Thermal Systems- MU312A (6) 

*The student will have to select one subject each from list of Electives and  open elective course. 

Note: Exams Duration will be as under 

(a) Theory exams will be of 3 hours duration. 

(b) Practical exams will be of  8 hours duration 

(c) Workshop exam will be of 8 hours duration 

YMCA UNIVERSITY OF SCIENCE AND TECHNOLOGY, FARIDABAD 

SCHEME OF STUDIES & EXAMINATIONS 

B.TECH   4
th

 YEAR (SEMESTER – VII) MECHANICAL ENGINEERING (2016-17) 

 

Credits: 12   

 

S.No. Course No.     Subject             Teaching Schedule            Examination Schedule    

                       (Marks) 

                     Annual    Continuous 

            Exam      Assessment  

 

 

                                                                                                                                      Total 

1.     MU-401A Industrial 8 hours per day     200            300          500 

                                Training        for one semester 

 

 

 

Procedure for Annual Exam and Continuous Assessment of Industrial Training: 

 

(A) Annual Exams Marks 

   1.    Training Evaluation      50 Marks 

   2.    Training Seminar     50 Marks 

   3.    Training Viva      100 Marks 

(B) Continuous Assessment Marks 

  1. Assessment by Institute faculty    100 Marks 
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  2. Assessment by Industrial Guide    150 Marks 

  3. Conduct Marks       50 Marks  

           

    Total: 500 Marks 

  

YMCA UNIVERSITY OF SCIENCE AND TECHNOLOGY, FARIDABAD 

SCHEME OF STUDIES & EXAMINATIONS 

B.TECH   4
th

 YEAR (SEMESTER – VIII) MECHANICAL ENGINEERING (2016-17) 

 

Course No.       Course Title 

 

Teaching schedule 

Marks 

for 

Sessional

s 

Marks for End Term 

Examination Total 

Marks 
Credits 

Cat. 

Code 

L P Total  Theory  Practical  

MU-402A Automobile 

Engineering 

4 - 4 
40 60 - 100 

4 DCC 

MU-404A  Vibrations and Noise 

Control 

4 - 4 
40 60 - 100 

4 DCC 

MU-406A Operations Research 4 - 4 40 60 - 100 4 DCC 

MU-408A Discipline Elective 
Course-III* 

3 - 3 
40 60 - 100 

3 DEC 

MU-410A Discipline Elective 

Course- IV* 

3 - 3 
40 60 - 100 

3 DEC 

MU-412A Open Elective 

Course-II* 

3 - 3 
40 60 - 100 

3 OEC 

MU-414A Project - 8 8 60 - 40 100 4 SEC 

MU-416A Workshop- VII - 8 8 60 - 40 100 4 SEC 

 Total  21 16 37 360 360 80 800 29  

MU408A:Discipline Elective Course-III*  

1.  Ergonomics and Workplace design - MU408A (1) 

2.  Project Management- MU408A (2) 

3.  Non-conventional Energy Resource Utilization- MU408A (3) 

4.  Management Information System- MU408A (4) 

5.  Concurrent Engineering- MU408A (5) 
6.  Management Science- MU408A (6) 

7.                Marketing Management- MU408A (7) 

 

MU410A:Discipline Elective Course-IV* 

1.    Economics and Information Security - MU410A (1) 

2.    Metrology and Measurement- MU410A (2) 

3.   Plastics Mould Manufacturing - MU410A (3) 

4.    Robotic Engineering- MU410A (4) 

5.    Industrial  Controls- MU410A (5) 

6.    Solid Waste - MU410A (6) 

 
*The student will have to select one subject each from list of Discipline Electives and  open 

elective course. 
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      Note: Exams Duration will be as under 

(a) Theory exams will be of 3 hours duration. 

(b) Practical exams will be of  08  hours duration 

(c) Workshop exam will be of 8 hours duration 

 

 

 

 

 

M715 A :  Open Elective Course-I &II 

MU313A  and MU412A(Two different Open Elective Course-I &II ) 
1. Intelligent Systems 
2. Soft Computing 
3. Web Information  Retrieval 
4. Intellectual Property Rights. 
5. Cyber law and Security 
6.  Electrical   Installations 
7. Basics of Electrical Machines 
8. Non conventional energy sources 
9. Utilization of Electrical Energy 
10. Digital Signal Processing 
11. Microprocessor and applications 
12. instrumentation Control 
13.  Data Communication. 
14. Nano-Technology  
15. Soft skill for engineers 
16. Math-III 
17. Human Resource management 
18. Financial  Management 
19. Marketing  Management 
20. Entrepreneurship Development 
21. Economics for Engineers 

 

MU221-A & MU 224A( MAC): Mandatory Audit Course 

(Two different  Course-I &II ) 

 
1. German -1 

2. German-2 (with German-1 as prerequisite) 

3. French -1 

4. French-2 (with French-1 as prerequisite) 

5. Sanskrit -1 

6. Sanskrit-2 (with Sanskrit-1 as prerequisite) 

7. Personality Development 

8. Interview and Group Discussion Skills 

9. Yoga and Meditation 

10. Art of Living/Life  Skills 

11. Contribution of NSS towards Nation/Role  of NSS 

12. Physical Education 
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NOTE FOR THEORY PAPERS: 
 Question paper has two parts. Part-1 has 10 questions each of 2 
marks. It covers the entire syllabus. Attempt any four questions out 
of six from Part-2. 
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Grading  Scheme 

 
Marks % Grade Grade points Category 

90-100 O 10 Outstanding 

80≤marks<90 A+ 9 Excellent 

70≤marks< 80 A 8 Very good 

60≤marks< 70 B+ 7 Good 

50≤marks< 60 B 6 Above average 

45≤marks< 50 C 5 Average 

40≤marks< 45 P 4 Pass 

<40 F 0 Fail 

………………… Ab 0 Absent 

 

 

Percentage calculation= CGPA * 9.5 
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MU- 201A  STRENGTH OF MATERIALS –I 

 B. Tech. (Mech. Engg.) III Semester 

 

No. of Credits: 4     Sessional:   40 Marks 

L  T   P   Total      Theory :   60 Marks 

4   0   0    4                   Total  :   100 Marks  

Duration of Exam:  3 Hours 

Course Objectives:    

To study concept of stress and strain induced in material. To study  the concept of 

stresses in beams, columns and strut.  To study shear force, bending moment in cantilever 

and beams and torsion in circular shaft. 

 

Syllabus: 

UNIT 1 Simple Stresses & Strains:  Concept & types of Stresses and Strains, Poison’s 

ratio, stresses and strains in simple and compound bars under axial loading, 

stress strain diagrams, Hooks law, elastic constants & their relationships, 

temperature stresses & strains in simple & compound bars under axial loading, 

Numericals. 

UNIT 2 Compound Stresses & Strains:  Concept of surface and volumetric strains, two 

dimensional stress system, conjugate shear stress at a point on a plane, principle 

stresses & strains and principal- planes, Mohr’s circle of stresses, Numerical. 

UNIT 3 Shear Force & Bending Moment:  Definitions, SF & BM diagrams for 

cantilevers, simply supported beams with or without over-hang and calculation 

of maximum BM & SF and the point of contra-flexure under (i) concentrated 

loads, (ii) uniformly distributed loads over whole span or a part of it, (iii) 

combination of  concentrated loads and uniformly distributed loads, (iv) 

uniformly varying loads and (v) application of moments, relation between the 

rate of loading, the shear force and the bending moments, Problems. 

UNIT 4 Torsion of Circular Members:  Torsion of thin circular tube, Solid and hollow 

circular shafts, tapered shaft, stepped shaft & composite circular shafts, 

combined bending and torsion, equivalent torque, effect of end thrust. Open 

coiled and closed coil helical spring, leaf springs, Numericals. 
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UNIT 5 Bending & Shear Stresses in Beams:  Bending stresses in beams with 

derivation & application to beams of circular, rectangular, I,T and  channel 

sections, composite  beams, shear stresses in  beams with combined bending, 

torsion & axial loading of beams. Numericals. 

 

UNIT 6 Columns & Struts:   Column under axial load, concept of instability and 

buckling, slenderness ratio, derivation of Euler’s formulae for the elastic 

buckling load, Eulers, Rankine, Gordom’s formulae Johnson’s empirical 

formula for axial loading columns and their applications, eccentric compression 

of a short  strut of rectangular & circular sections, Numericals. 

 

UNIT 7 Slope & Deflection:  Relationship between bending moment, slope & 

deflection, Mohr’s theorem, moment area method, method of integration, 

Macaulay’s method, calculations for slope and deflection of  

               (i) cantilevers and (ii) simply supported beams with or without overhang under 

concentrated load, Uniformly distributed loads  or combination of concentrated 

and uniformly distributed loads, Numericals. 

       Course Outcomes (CO’S): 

 Understand the effect of stresses and strain in combined loading. 

 Calculate stresses and deflection in column and strut. 

 To analyze various theories of failures. 

 Understanding the effect of various loading in a compound bar. 

 Analyze torsion in circular members. 

 Analyze compound stesses. 

             

Text Books 

1. Strength of Materials – G.H.Ryder - Macmillan, India 

2. Strength of Materials– Andrew Pytel and Fredinand L.Singer, Addison – Wesley 

 

Reference Books 

1. Strength of Materials – Popov, PHI, New Delhi. 

2. Strength of Materials:  A Rudimentary Approach – M.A. Jayaram, Sapna Book House,       

Bangalore 

NPTEL  Video Lecture ,Web:    http://nptel.ac.in : Advanced strength of materials 
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MU-203A   FLUID MECHANICS 

B. Tech. (Mech. Engg.) III Semester 

 

No. of Credits: 4     Sessional  : 40 Marks 

L  T   P   Total        Theory   : 60 Marks 

4   0   0    4             Total    : 100 Marks  

Duration of Exam.    : 3 Hours 

 

 

   Course Objectives:    

 To study various types of flow and flow measurement devices. To study about fluid 

kinematics, fluid dynamics, laminar and turbulent boundary layer flows, flow through 

channels and pipes. 

 
 
Syllabus: 

UNIT 1 Introduction: Fluid and flow definitions and types; Properties of fluids i.e. mass 

density, specific weight, specific gravity, viscosity etc.; Continuum; Pascal’s Law; 

Hydrostatic Law; Manometry. 

 

UNIT 2 Fluid Statics:; Forces on plane and curved surfaces; stability of floating and 

submerged bodies; Determination of metacentric height. 

 

UNIT 3 Fluid Kinematics: Lagrangian & Eulerian approach; Classification of fluid 

flows; Flow lines; Continuity equation; Stream function; Potential function; Rotational 

flow rotation and vorticity; Flow Nets. 

 

UNIT 4 Fluid Dynamics: Concept of system and control volume; Euler’s equation; 

Bernoulli’s equation; Derivation of Navier Stokes’s equation; Momentum Principle, 

Venturimeter, orificemeter, Rotameter, Notches and Pitot tube. 

 

UNIT 5 Boundary layer Flow: Boundary layer concept; Displacement; Momentum and 

Energy thickness; Von-Karman momentum integral equation; Laminar and Turbulent 
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boundary layer flows; Drag on a flat plate for laminar and turbulent flow; Boundary layer 

separation and control; Streamlined and bluff bodies; lift and drag on a cylinder and an 

airfoil. 

 

UNIT 6 Turbulent Flow: Reynold’s experiments; Prandtl mixing length hypothesis; 

Velocity distribution in pipes; Concept of smooth and rough pipes; Pipe friction factor 

relations. 

 

UNIT 7 Flow in Pipes: Various losses in pipe line and their measurement; Hagen- 

Poiseuilli law; Total and Hydraulic gradient line; Pipes in series and parallel; Concept of 

equivalent pipe; Power transmission through pipes. 

 

UNIT 8  Flow in open channels: Classification of open channels; Flow analysis; 

Empirical relations; Economical sections for maximum discharge; Most economical 

channels i.e. rectangular, trapezoidal and circular; Hydraulic Jump. 

 
Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 
 

 

 Understand the characteristics and properties of fluid along with pressure 

measurement techniques.  

 

 Understand boundary layer theory. 

 Analyze various losses in pipes. 

 Analyze most economical channels. 

 Understand the concept of laminar and turbulent flow.  
               
 

Text Books 

1. Fluid Mechanics – Streeter V L and Wylie E B; McGraw Hill 

2. Mechanics of Fluids – I H Shames; McGraw Hill 

 

Reference Books 

1. Introduction to Fluid Mechanics and Fluid Machines – S.K. Som and G. 

Biswas; TMH Publications, New Delhi. 

2. Fluid Mechanics and Fluid Power Engineering – D.S. Kumar; S.K. Kataria 

and Sons, New Delhi. 

3. Fluid Mechanics and Machinery – S.K. Agarwal; TMH; New Delhi. 

4 Fluid Mechanics by Frank M. White; McGraw Hill. 

NPTEL  Video Lecture ,Web:    http://nptel.ac.in, Fluid Flow 
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MU – 205A ENGINEERING MECHANICS 

B. Tech. (Mech. Engg.) III Semester 

 

No. of Credits: 4     Sessional  : 40 Marks 

L  T   P   Total        Theory   : 60 Marks 

4   0   0    4             Total    : 100 Marks  

Duration of Exam.    : 3 Hours 

Course Objectives:    

To study various concepts of particle kinematics, analysis of basic force system,         

To study about particle dynamics, general equation of equilibrium and methods of 

minimum potential energy. 

 

  Syllabus: 

UNIT 1  Review   of  Basic  Force  Systems:   Dimensions   and  units   of mechanics,  

idealization of mechanics,  laws  of  mechanics,   vector algebra  review,  

moment  of  a   force about a point and  axis,  the couple  and  couple moment,  

addition and subtraction  of  couples,  moment  of  a couple about a line, 

translation of a  force   to  a  parallel   position, resultant of  a  force  system, 

Problems  (vector method). 

UNIT 2 Equilibrium: Introduction, free body diagram, control volumes,  general  

equations of equilibrium, two  point  equivalent loading,  static  in-

determinacy,   simple  truss, method of joints, method  of sections,  co-planer  

cable-loading   a  function  of  x,   coplanar  cables-    loading the weight of 

the cable itself. Problems. 

UNIT 3  Properties of Surfaces  &  Moments  and  Products  of  inertia   :   First  

moment   of   an   area  and the centroid, principal   axes,   formal  definition   

of inertia  quantities,  relation  between    mass-inertia terms    and    area-

inertia  terms,   translation   of  coordinate   axes, transportation  properties   of  

the inertia  terms,  a brief introduction to tensors, the inertia  of ellipsoid and 

principal moments of inertia, Problems   (vector method). 
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UNIT 4   Kinematics    of   Particles   and   Rigid   Bodies: Velocity    and acceleration  

in  path and  cylindrical coordinates, motion  of  a particle relative to a  pair of  

translating  axes,  translation   and  rotation   of  rigid  bodies,  Chasles 

theorem,   moving   references, velocity   and acceleration for  different  

references, inertia  and coriolis forces. Problems (vector method). 

UNIT 5   Particle Dynamics, Energy Methods & Momentum Methods: Newton's   

law    for   rectangular    coordinates   & cylindrical     coordinates, rectifier    

translation, central   force   motion, Newton's   law    for   path variables, work 

energy equations, work energy equations for a systems of particles, linear and 

angular momentum equations for a systems of particles. Problems (vector 

method). 

UNIT 6   Variational Mechanics: Hamiton  principle,  Lagrange equations,  principle   

of  virtual  work,  methods  of  minimum potential  energy, stability. 

Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 

 

  Understand the basic force system. 

  Apply principles of particle kinematics. 

  Grasp the concepts of particle dynamics. 

  Understand general  equations of equilibrium 
  Understand methods of minimum potential energy. 

 

Text Books 

1.  Engineering Mechanics - Statics & Dynamics by I.H.  Shames, PHI, New Delhi. 

2.  Engineering Mechanics – Timoschenko. 

 

Reference Books 

1.  Statics & Dynamics by J.L. Meriam, John Wiley & Sons (P) Ltd. New York. 

2.  Statics & Dynamics by Beer & Johnson, MGH, New Delhi. 
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MU- 207A   THERMODYNAMICS  

B. Tech. (Mech. Engg.) III Semester 

 

No. of Credits: 4     Sessional:   40 Marks 

L  T   P   Total      Theory :   60 Marks 

4   0   0    4             Total  :   100 Marks  

Duration of Exam.   : 3Hours 

 

Course Objectives:    

To study essential concepts of energy, entropy and properties of steam. To study laws 

of thermodynamics, the fundamental concepts of thermodynamic relations and their 

application  to solve engineering problems.  

 

Syllabus: 

UNIT 1. Basic Concepts: Macroscopic and Microscopic Approaches, Thermodynamic 

Systems, Surrounding and Boundary, Thermodynamic Properties – Intensive 

and Extensive, Thermodynamic Equilibrium, State, Path, Process and Cycle, 

Quasi-static, Reversible and Irreversible Processes. 

UNIT 2. Pure Substances and their Properties: Pure Substance and its Properties, 

Phase and Phase Transformation, Saturated and Superheat Steam, Triple point, 

T-V, P-V and P-T Plots During Steam Formation, Properties of Dry, Wet and 

Superheated Steam, Property Changes During Steam Processes, Temperature – 

Entropy (T-S) and Enthalpy – Entropy (H-S) Diagrams, Throttling, separating 

and throttling calorimeter, Measurement of Dryness Fraction of Steam. 

Numerical Problems. 

UNIT 3. First Law of Thermodynamics:  Energy and its Forms, Energy and 1st law of 

Thermodynamics, Internal Energy and Enthalpy, PMMFK, Steady Flow Energy 

Equation, 1st Law Applied to Non- Flow Process, Steady Flow Process and 

Transient Flow Process, Throttling Process and Free Expansion Process. 

Numerical Problems. 
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UNIT 4. Second Law of Thermodynamics:  Limitations of First Law, Thermal 

Reservoir, Heat Source and Heat Sink, Heat Engine, Refrigerator and Heat 

Pump, Kelvin- Plank and Clausius Statements and their Equivalence, PMMSK. 

Carnot Cycle, Carnot Heat Engine and Carnot Heat Pump, Carnot Theorem and 

its Corollaries, Thermodynamic Temperature Scale.  

 

UNIT 5. Entropy: Introduction, Clausius Inequality, Principle of Entropy Increase, 

Temperature Entropy Plot, Entropy Change in Different Processes, Introduction 

to Third Law of Thermodynamics. Numerical Problems. 

UNIT 6. Availability and Irreversibility:  High and Low Grade Energy, Available and 

Unavailable Energy, Loss of Available Energy due to Heat Transfer through a 

Finite Temperature Difference, Helmholtz and Gibb’s Functions, Availability of 

a Closed System, Availability of a Steady Flow System, Dead State of a 

System, Effectiveness and Irreversibility, Second law efficiencies of Processes 

& Cycles. Numerical Problems. 

UNIT 7. Ideal and Real Gases:  Concept of an Ideal Gas, Basic Gas Laws, 

Characteristic Gas Equation, Avogadro’s law and Universal Gas Constant, 

Vander Waal’s Equation of State, Reduced Co-ordinates, Compressibility 

Factor and Law of Corresponding States;  Mixture of Gases, Mass, Mole and 

Volume Fraction, Gibson Dalton’s law, Gas Constant and Specific Heats, 

Entropy for a mixture of non-reactive gases. Numerical Problems. 

UNIT 8. Thermodynamic Relations: Maxwell Relations, Relations for changes in 

Enthalpy , Internal Energy & Entropy, Specific Heat Capacity Relations, 

Clapeyron Equation, Joule Thomson coefficient & Inversion Curve.  

UNIT 9. Renewable Energy: Renewable Energy Scenario in India and around the 

World – Potentials – Achievements. Wind Energy, Bio-gas Plant. Fundamentals 

of Solar Power Generation: Photovoltaic Conversion, Solar Cells, Solar panels, 

Solar PV Power Generation set-up, applications. 

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 

 

  Understand the concepts of thermodynamic system, properties and equilibrium. 

State the gas laws and concepts of ideal and real gases. 

  Understand  zeroth, first and second laws of thermodynamics and apply them to 

solve various engineering problems. 
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  Calculate entropy and its changes for different processes and related problems. 

  Define availability and unavailability for steady and unsteady flow processes. 

  Understand the concept of irreversibility. 

  Analyse  the properties of steam and its plots on various property diagrams.  

 

Text Books 

1. Engineering Thermodynamics – P K Nag, Tata McGraw Hill 

2. Thermodynamics : An Engineering Approach - Cengel and Boles, McGraw Hill 

Company 

Reference Books 

1. Fundamentals of Engineering Thermodynamics – E. Radhakrishnan, PHI, New 

Delhi. 

2. Engineering Thermodynamics – Jones and Dugan, PHI, New Delhi. 

3. Theory and Problems of Thermodynamics – Y. V.C. Rao, Wiley Eastern Ltd., 

New Delhi. 

4. Engineering Thermodynamics – C P Arora, Tata McGraw Hill 

 

NPTEL  Video Lecture ,Web:    http://nptel.ac.in, Basic Thermodynamics 
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MU-209-A   MANUFACTURING SCIENCE-I 

B. Tech. (Mech. Engg.) III Semester 

 

No. of Credits: 4     Sessional:   40 Marks 

L  T   P   Total      Theory :   60 Marks 

4   0   0    4             Total  :   100 Marks  

 Duration of Exam.   : 3Hours 

 

   Course Objectives:    

      To study essential concepts of metal casting procedure and  welding methods. To 

study different manufacturing processes, powder manufacturing, compaction, 

sintering processes, various hot and cold extrusion processes.  

 

Syllabus: 

 UNIT 1. Metal Casting Processes:  Types of sand, sand material, procedure of mould, 

Patterns: Pattern materials, pattern allowances, types of pattern, color coding. 

Molding materials: Molding sand composition, sand preparation, sand 

properties and testing, Sand molding processes. Cores: Types of cores, core 

prints, chaplets, and chills. Gating systems: Gates and risers, Pit furnace, 

Melting practice: Cupola furnace, defects in castings and their remedies, Shell 

molding, precision investment casting, permanent mold casting, die casting, 

centrifugal casting, continuous casting. 

 

UNIT 2. Metal Forming Processes:  Nature of plastic deformation, hot working and 

cold working .Principles of rolling, roll passes, roll pass sequences. Forging: 

Forging operations, smith forging, drop forging, press forging, forging defects. 

 

         UNIT 3. Extrusion and Sheet metal operations:  Extrusion principle, hot 

extrusion, cold extrusion, wire drawing, swaging, tube making.   Sheet   metal 

operations: Press tools operations, shearing action, drawing dies, spinning, 

bending, stretch   forming, embossing and coining.  
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UNIT 4. Welding Process:   Principles of welding, brazing and soldering, Classification 

of Welding Processes, gas welding and cutting process, equipment. Arc 

welding power source and consumables. Resistance welding: Principle and 

equipments, resistance spot welding, resistance seam welding, electro slag 

welding, forge welding 

 

UNIT 5. Powder Metallurgy & Plastics:  Powder manufacturing, compaction and 

sintering processes. Advantages and applications of Powder Metallurgy,   

Introduction, Raw material for plastics, Properties of plastics, types, 

Thermosetting plastics, Thermoplastics, Moulding compounds, Fabrication, 

machining and joining of plastics. 

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 

 

  Understand the process of metal casting.  

  Understand different sheet metal operations.  

  Understand different metal forming operations.  

  Understand different welding processes.  

  Understand powder metallurgy and plastic technology.  

  Understand various hot and cold extrusion process.  
 

Text Books 

1. Principles of Manufacturing Materials & Processes – Campbell J. S., Publisher – Mc   

    Graw Hill.  

2. Manufacturing Science - Ghosh A; Mallik A.K. Affiliated East-West Press Pvt.  Ltd.,   

    New Delhi 

 

Reference Books 

1. Foundry Technology - K.P. Sinha, D.B. Goel, Roorkee Publishing House.  

2. Welding and Welding Technology - Richard L. Little Tata McGraw Hill Ltd. 

3. Principle of Metal casting  - Rosenthal, Tata McGraw Hill, New Delhi  

4. Manufacturing Processes and Systems: Ostwald Phillip F., Munoz Jairo,  John Wiley &   

    Sons  

5. Manufacturing Technology-Foundry, Forming and Welding - P.N. Rao, Tata McGraw   

    Hill, New Delhi. 

6. Elements of Manufacturing Processes – B.S. Nagendra Parasher, RK Mittal, PHI N.    

    Delhi  
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MU- 211A STRENGTH OF MATERIALS LAB 

B. Tech. (Mech. Engg.) III Semester 

 

No. of Credits: 1     Sessional:   30 Marks 

L  T   P   Total      Practical:   20 Marks 

0   0   2    2             Total  :   50 Marks  

 

Course Objectives:   

 
 

To enable the students to acquire the knowledge of hardness, tensile, compression, 

bending, impact test, shear test, torsion test and impact test. To draw shear force, bending 

moment diagrams for a simply supported beam under point and distributed loads. 

 

 

List of Experiments: 

1    To perform the Brinell hardness test. 

2    To perform the Rockwell hardness test. 

3     To perform the Vickers hardness test on Universal Hardness Tester. 

4     To study the Erricson sheet metal testing machine & perform the Erricson sheet 

metal test. 

5     To perform the Impact tests (Izod & Charpy) on Impact Testing Machine. 

6     To perform the tensile test on Universal Testing Machine. 

7     To perform compression & bending tests on UTM. 

8     To perform the shear test on UTM. 

9      To perform the torsion test on a Torsion Testing Machine. 

10   To draw shear Force, Bending Moment Diagrams for a simply Supported Beam 

under Point and Distributed Loads. 

 

Course Outcomes (CO’s):  The student shall be able to: 

 

 

 Able to perform various tests for checking hardness of material. 

 Gain knowledge of different types of material testing procedure. 

 Able to perform tensile, compression, bending, Ericson sheet metal and impact 

test. 

 Able to draw shear force, bending moment diagrams for a simply supported 

beam under point and distributed Loads.   
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MU-213A   FLUID MECHANICS   LAB 

B. Tech. (Mech. Engg.) III Semester 

 

No. of Credits: 1    Sessional   : 30 Marks 

L  T   P   Total     Practical  : 20 Marks 

0   0   2    2          Total    : 50 Marks  

 

Course Objectives:    

 To enable the students to acquire the knowledge of fluid flow concept, fluid flow energy, 

stability of floating bodies and working principles of flow meters. 

 

List of Experiments: 

1. To determine coefficient of discharge of a Venturimeter. 

2. To determine the coefficient of discharge of an Orificemeter. 

3. To calibrate a Rotameter. 

4. To determine the coefficient of discharge of a Notch (V and Rectangular 

types). 

5. To determine the friction factor for the pipes. 

6. To determine the coefficient of discharge, coefficient of contraction & 

coefficient of velocity for an orifice/mouthpiece. 

7. To verify the Bernoullis Theorem. 

8. To find critical Reynolds number for a pipe flow. 

9. To determine the meta-centric height of a floating body. 

10. To determine the minor losses due to sudden enlargement, sudden 

contraction 

      and bends in the pipe line. 

11. To verify the working of Pitot tube. 

 

Course Outcomes (CO’s):  The student shall be able to: 

  Gain knowledge of different form of energy of flowing fluid.   

  Able to understand the concept of stability of floating bodies.   

 

 Able to analysis the type of flow in pipes. 

 Estimate major and minor losses in pipes.   
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 Understand the discharge measurement concepts in pipe flow and open 

channels.   

 

 

MU- 215A COMPUTER AIDED DRAFTING LAB 

B. Tech. (Mech. Engg.) III Semester 

No. of Credits: 1        Sessional : 30 Marks 

L  T  P  Total         Practical : 20 Marks 

0  0  2     2         Total : 50 Marks 

Duration of Exam. : 2 Hours 

 

 

Course Objectives:   
 

 To develop knowledge of different mechanical drafting softwares.  

 To study  drafting skills through CAE tools to produce expertise design engineers. 

 

 

The students will be required to carry out the following exercises using educational 

softwares (AutoCAD-2007,  Pro-Engineer etc). 

 

1. Setting up of drawing environment by setting drawing limits, drawing units, naming 

the drawing, naming layers, setting line types for different layers using various type of 

lines in engineering drawing, saving the file with .dwg extension. 

2.  Layout drawing of a building using different layer and line colors indicating all 

Building   details. Name the details using text commands, Make a title Block. 

3. To Draw Orthographic projection Drawings (Front view) of boiler safety valve giving 

name to the various components of the valve. 

4. Make an Isometric dimensioned drawing of a connecting Rod using isometric grid and 

snap. 

5.  To create the solid model of a cotter joint. 

6.  Draw different types of bolts and nuts with internal and external threading in Acme 

and square threading standards. Save the bolts and nuts as blocks suitable for insertion. 

7. Prepare the 3D models like cone, cube, wedge etc. by extruding simple 2D objects, 

dimension and name the objects. 

8.  To model a spring by extruding a circle. 

Course Outcomes (CO’s):  The student shall be able to: 

  Understand the various CAE tools/softwares used for drafting.   
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 Use various drafting commands of CAE tools. 

 

 Draft 2D & 3D modelling of mechanical components. 

   

MU- 217A   MACHINE DRAWING 

B. Tech. (Mech. Engg.) III Semester 

 

 

No. of Credits: 2    Sessional   : 40 Marks 

L  T   P   Total     Theory   : 60 Marks 

0   0   4    4          Total    : 100 Marks  

   Duration of Exam.      : 4 Hours 

 

Course Objectives:    

 To  study various concepts of orthographic and isometric projection. To study 

projection of points, planes, lines, solids , development of surface. To prepare 

assembly drawing with the bill of materials ,and study the concept of limits, fits and 

tolerances.  

 

 Syllabus: 

PART-A 

Unit 1:Introduction to BIS Specification SP:46 - 1988; Conventions of engineering 

drawing; Limits, fits and Tolerance: Introduction, basic terminology, International 

Tolerance (IT) grade, fundamental tolerances, unilateral and bilateral tolerances, placing 

a dimension with tolerance, cumulative tolerances, systems of fits, specifying a fit, types 

of fits, selection of fits 

Unit 2:Gear: Basic gear terminology, I.S. convention representation of assembly of spur 

gears, helical gears, bevel gears, worm and worm wheel 

PART-B 

Unit 3:Orthographic views from isometric views of machine parts or components; 

Dimensioning; Sectioning; Coupling:Flange coupling and Flexible coupling; Pulley: 

Solid pulley, webbed pulley, fast and loose pulley, single and multi-belt groove pulley; 
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Cotter joint: Sleeve and cotter joint, Spigot and socketjoint, Gib and cotter joint; Knuckle 

joint;  Riveted Joints; Welded Joints 

PART-C 

Unit 4:Assembly drawing with sectioning and bill of materials from given detailed 

drawings of assemblies: Lathe Tail stock, Machine vice, Pedestal bearing, Stop valve, 

Drill jig, Connecting rod. 

 

NOTE:- (1) In the semester examination, the examiner will set total six questions in all, 

taking two questions from each part. The students will be required to attempt 

three questions in all, taking one question from each part. 

(2) The questions from Part-A and Part-B will carry 15 marks each. Question 

from Part-C will carry 30 marks. 

Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 
 

  Understand the basic principles of machine drawing assembly.  

  Understand the concepts of limits, fits and tolerance.  

  Understand and draw orthographic and isometric view of an object.  

  Grasp the concepts of drawing various types of gears.  

  Understand methods of   assembly drawing with sectioning and bill of materials.  

 

Text Books 

1. Machine Drawing – N. D. Bhatt and V. M. Panchal, Charotar Publishing House 

2. A Text Book of Machine Drawing – P. S. Gill, S K Kataria& Sons 

 

Reference Books 

1. Machine Drawing - A. Singh, Tata McGraw-Hill Education 

2. Machine drawing – N. Sidheswar,P.Kannaiah,V.V.S. Sastry, Tata McGraw-Hill 

Education 
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MU – 202A  KINEMATICS OF MACHINES 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                               Theory:   60 Marks 

4  0    0        4                                                      

                                                                         Total:      100 Marks     

                                                       Duration of Exam:   3 hrs. 

 

 

Course Objectives:   

To Study relative motion between the various part of machine. To study the inversions of 

different types of kinematics chains ,  different straight line mechanism , different steering 

gears , different types of gears and analyze the simple gear train, compound gear train, 

reverted gear train and epicyclic  gear train. 

 

Syllabus: 
 

UNIT 1. Kinematics :  Mechanism and Machine, Links, Kinematic pairs, Degree of 

freedom, types of Kinematic Chain, Kinematic Inversions, Classification of 

Mechanism, Grashof’s Law, Mechanical Advantage 

UNIT 2. Mechanisms with Lower Pairs: Pantograph, Straight Line Mechanisms, 

Approximate Straight Line Motion Mechanism: Watt’s Straight mechanism, 

Modified Scott-Russel Mechanism, Gross-Hopper Mechanism, Application of 

Straight Line Motion in Engine indicators: Simplex indicator, Crosby 

indicator, Thomson Indicator, Steering gears: Davis Steering gear, Ackermann 

Steering gear, Universal Hook’s Joint. 

UNIT 3. Velocity and Acceleration in Mechanisms:  Instantaneous centre (IC) of 

rotation, application of IC method to determine velocities; Aronhold-kennedy 

theorem of three centres. Relative Velocity method to find out Velocities in 

four bar chain, slider crank chain, Klein’s construction for velocity and 
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Acceleration of piston, Acceleration of a body moving along circular path, 

Acceleration diagram for a link and slider crank mechanism, Coriolis 

acceleration component, Rubbing velocity. 

UNIT4 .  Synthesis of Mechanisms:  Kinematics synthesis of Mechanisms,  Type, 

number and dimensional synthesis, function generation, path generation and 

body guidance, Two and three position synthesis of four bar and slider crank 

mechanisms by graphical and analytical methods, Freudenstein’s equation, 

precision positions, structural error; Chebychev spacing, transmission angle, 

problems. 

 

UNIT 5. Gears : Classification of gears, Definition of terms used in gears, Law of 

gearing or condition for constant velocity ratio of gear wheels, velocity of 

sliding, Forms of Teeth, Cycloid profile teeth, Length of path of contact, 

length of arc of contact, Number of pairs of teeth in contact, Interference in 

involute gears, Minimum number of teeth required on the pinion in order to 

avoid interference, Minimum number of teeth required on the wheel in  order 

to avoid interference, Helical gears, spiral gears, expression for centre 

distance. 

UNIT 6. Gear Trains:  Types of gear trains: simple gear train, compound gear train, 

Reverted gear train, Epicyclic gear train, velocity ratio of gear train, Sun and 

planet gear, Torque and tooth loads in epicyclic gear train.  Differntial Gear, 

Gear Box. 

UNIT 7. Cams: Types of followers, Nomenclature of followers, Motion of follower, 

Simple harmonic motion of follower, Uniform acceleration and retardation, 

Cycloidal motion, cam profile construction, cam profile for roller followers, 

cam with specified contour. 

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 

  Analyse the relative motion between the various parts of machine.  

  Develop the different types of mechanism.  

  Understand the  kinematics pair the different type and inversions of 

different kinematic chain. 

  Understand working of different straight line mechanism 

  Understand the working of  gear and gear train. 
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  Understand the  procedure find out the velocity of points in mechanism 

with relative velocity method and Instantaneous center method. 

 

Text Books 

1.  Mechanical Engg. Design- Joseph Edward Shigley-Mc Graw Hill Book Co. 

2. Design of Machine Elements – V.B. Bhandari – Tata McGraw Hill, New Delhi. 

 

Reference Books 

1. Engineering design – George Dieter, McGraw Hill, New York.  

2. Product Design and Manufacturing –: A.K.Chitale and R.C.Gupta, PHI, New 

Delhi. 

3.  Machine Design An Integrated Approach:  Robert L.Norton,Second  Edition –

Addison Wisley Longman  

4. Machine Design:  S.G. Kulkarni, TMH, New Delhi. 

5. Shigley and Mische, "Ntechanical Engineering Design", McGraw Hill, 1992  

6. Robert, L. Mott, "Machine Elements in Mechanical Design", Macmillan 

Publishing Co., London, 1992  

7. Sundararajamoorthy, T.V., and Shanmugam, N., "Machine Design", Khanna 

Publishers, Delhi, 2000  

8. Maitra, G.M, "Handbook of Gear design", Tata McGraw Hill, 1988  

            http://nptel.ac.in, NPTEL Vedio Lecture: Kinematics 
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MU- 204A   STRENGTH OF MATERIALS-II 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 4                  Sessional:  40Marks 

L  T   P   Total        Theory:  60Marks 

4   0   0    4               Total  :  100Marks  

                                                                                       Duration of Exam:   3Hours 

                                                                                                                     

Course Objectives:    

To understand concept of stress and strain induced in material under 

various lading conditions. To understand the concept of stresses induced in 

curves and rotating rings and discs. 

Syllabus:   
                                                                                                                                      

UNIT 1. Strain Energy  & Impact Loading:  Definitions, expressions for strain energy   

             stored in a body when load is applied (i) gradually, (ii) suddenly and (iii) with impact,   

             strain energy of beams in bending, beam deflections, strain energy of shafts in twisting,   

             energy methods in determining spring deflection, Castigliano’s & Maxwell’s theorems,  

             Numericals. 

 

UNIT 2. Theories of Elastic Failure:  Various theories of elastic failures with derivations 

and graphical representations, applications to problems of 2- dimensional and 3 

dimensional stress system with (i) Combined direct loading and bending, and (ii) 

combined torsional and direct loading, Numericals. 

 

UNIT 3. Unsymmetrical Bending:  Properties of beam cross section, product of inertia, 

ellipse of inertia, slope of the neutral axis, stresses & deflections, shear center and the 

flexural axis Numericals. 

 

UNIT 4. Thin Walled Vessels:  Hoop & Longitudinal stresses & strains in cylindrical & 

spherical vessels & their derivations under internal pressure, wire would cylinders, 

Numericals. 
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UNIT 5. Thick Cylinders & Spheres:  Derivation of Lame’s equations, radial & hoop 

stresses and strains in thick and compound cylinders and spherical shells subjected to 

internal fluid pressure only, wire wound cylinders, hub shrunk on solid shaft, Numericals. 

 

UNIT 6. Rotating Rims & Discs:  Stresses in uniform rotating rings & discs, rotating discs of 

uniform strength, stresses in (i) rotating rims, neglecting the effect of spokes, (ii) rotating 

cylinders, hollow cylinders & solids cylinders. Numericals. 

 

UNIT 7. Bending  of Curved Bars :  Stresses in bars of initial large radius of curvature, bars 

of initial small radius of  curvature, stresses in crane hooks, rings of circular & 

trapezoidal sections, deflection of curved bars & rings, deflection of rings by 

Castigliano’s theorem stresses in simple chain link, deflection of simple  chain links, 

Problems. 

Course Objectives (CO’s): At the end of the course, the student shall be able to: 
 
 

 
 Understand the effect of applied load on the rigid bodies under various loading 

conditions.  

 

 Calculate stresses and deflection by various strain energy methods on beams 

and shafts.  

  To analyze various theories of failures.  

  Understanding and designing of pressure vessels.  

 
 Analyze stresses on curved beams and unsymmetrical beams and rotating 

rings and discs.  

  
 

Text Books 

1. Strength of Materials     –    G.H.Ryder, Third Edition in SI Units 1969 Macmillan, India. 

2. Mechanics of Materials –   (Metric Edition) : Ferdinand P. Beer and E. Russel Johnston, Jr. 

Second Edition, McGraw Hill.                                         

Reference Books 

1. Book of Solid Mechanics – Kazmi, Tata Mc Graw Hill  

2. Strength of Materials – D.S. Bedi - S. Chand & Co. Ltd. 

3. Advanced Mechanics of Solids and Structures – N. Krishan Raju and D.R.Gururaje- Narosa    

Publishing House. 
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MU – 206A APPLIED THERMODYNAMICS 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 4     Sessional:  40Marks 

L  T   P   Total      Theory :  60Marks 

4   0   0    4                   Total:   100Marks  

       Duration of Exam:    3 Hours 

 

 

 

Course Objectives:   
To understand essential concepts of flow of steam through nozzles,steam boilers, 
steam turbines and energy conversion.To learn about the concept and different 
components of vapour power cycles and find the related efficiencies. 

   
Syllabus: 

UNIT  1. Fuels and Combustion:    Classification of fuels- solid, liquid & gaseous fuels, 

Combustion equations, Stochiometric air-fuel ratio, Excess air, Exhaust gas 

analysis, Orsat apparatus, Problems. 

UNIT  2. Steam Boilers and Draft:     Classification, comparison between fire and water 

tube boilers, Essentials of a good boiler. Constructional and operational details 

Cochran and Babcock and Wilcox Boiler. Study of high pressure boilers- 

Benson, Lamont, Loeffler and Velox boilers, Boiler mountings and accessories, 

Boiler performance, Natural& Artificial drafts, Chimney height, Maximum draft 

and chimney efficiency, Boiler heat balance sheet, Problems.  

UNIT 3. Vapour Power Cycles:   Carnot and Rankine vapour cycles, effect of operating 

conditions on thermal efficiency of Rankine cycle, Rankine cycle with 

superheat, reheat and regeneration, Binary vapour cycle, Problems. 

UNIT  4. Flow Through Nozzles:  Velocity and heat drop, mass discharge through a 

nozzle, critical pressure ratio and its significance, effect of friction and nozzle 

efficiency, supersaturated flow, design pressure ratio, Problems. 
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UNIT 5. Steam Turbines:   Classification, Impulse Turbine- Flow through blades, 

velocity diagram, power output and efficiency, maximum blade efficiency of 

single stage impulse turbine, blade friction, compounding of impulse turbine.  

Reaction Turbine-Flow through impulse reaction blades, degree of reaction, 

velocity diagram, power output, efficiency and blade height, comparison of 

impulse and impulse reaction turbines. Losses in steam turbines, stage 

efficiency, overall efficiency and reheat factor. Governing of steam turbines, 

Problems. 

UNIT 6. Steam Condensers:   Elements of a condensing plant, types of condensers, 

comparison of jet and surface condensers.  Condenser vacuum, sources of air 

leakage & its disadvantages, vacuum efficiency and condenser efficiency, 

Problems. 

 UNIT 7. Air Compressors:  Working of a single stage reciprocating air compressor; 

calculation of work input; Volumetric efficiency; Isothermal efficiency; 

Advantages of multi stage compression; Two stage compressor with Inter-

cooling; Perfect Inter cooling; Optimum intercooler pressure. Root and vane 

blowers; Static and total head values; Centrifugal compressors- Velocity 

diagrams, slip factor, ratio of compression, pressure coefficient, pre-whirl; Axial 

flow compressor- Degree of reaction, polytrophic efficiency, surging, choking 

and stalling, performance characteristics. Problems.  

 

Course Outcome (CO’s): At the end of the course, the student shall be able to: 

 

  Understand the concept of  vapour power cycles and find and compare different 

cycles based on their performance parameters and efficiencies. 

  Learn about steam boilers, their types and components, their fuels and their 

performance. 

  Learn about the fundamentals of flow of steam through a nozzle. 

  Understand the working and types of steam turbines and can calculate their 

workdone and efficiencies. 

  Understand the concepts, types and working of condensers and compressors 

and define their different types of efficiencies. 

  

Text Books 
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      1. Thermal Engineering - R.K.Rajput, Lakshmi Publishers 

2.   Thermal Engineering – P L Ballaney, Khanna Publishers 

3.  Thermodynamics and Heat Engines vol. II – R Yadav, Central Publishing House 

Reference Books 

1. Applied Thermodynamics for Engineering Technologists – T D Eastop and A 

McConkey, Pearson Education 

2. Heat Engineering – V P Vasandani and D S Kumar, Metropolitan Book Co Pvt 

Ltd 

NPTEL  Video Lecture ,Web:    http://nptel.ac.in : Basic Thermodynamics 
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MU-208A   FLUID MACHINES 

B. Tech. (Mech. Engg.) IV Semester 

No. of Credits: 4    Sessional   : 40 Marks 

L  T   P   Total     Theory   : 60 Marks 

4   0   0    4          Total    : 100 Marks  

Duration of Exam.    : 3 Hours 

 

 

Course Objectives:    

To study  various types of turbines, hydraulic machines, reciprocating and centrifugal 

pumps. To study about fluid machines like gear pump, hydraulic ram, intensifier, 

torque convertor etc. 

 
 
Syllabus: 

UNIT 1. Impact of free jets:  Impulse – momentum principle; jet impingement -  on a 

stationary flat plate; inclined plate  and a hinged plate; at the center of a 

stationary vane; on a moving flat plate; inclined plate; a moving vane  and a 

series of vanes; Jet striking tangentially at the tip of a stationary vane and  

moving vane(s); jet propulsion of ships. Problems 

UNIT 2. Impulse Turbines:  Classification – impulse and reaction turbines; water 

wheels; component parts; construction; operation and governing mechanism of 

a Pelton wheel; work done; effective head; available head and efficiency of a 

Pelton wheel; design aspects; speed ratio; flow ratio; jet ratio; number of jets; 

number of buckets and working proportions; Performance Characteristics; 

governing of impulse turbines. Problems 

UNIT 3. Francis Turbines:   Component parts; construction and operation of a Francis 

turbine; governing mechanism; work done by the turbine runner; working 

proportions and design parameters; slow; medium and fast runners; degree of 
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reaction; inward/outward flow reaction turbines; Performance Characteristics; 

Problems. 

UNIT 4. Propeller and Kaplan turbines:   Component parts; construction and operation 

of a Propeller; Kaplan turbine; differences between the Francis and Kaplan 

turbines; draft tube - its function and different forms; Performance 

Characteristics; Governing of reaction turbine; Introduction to new types of 

turbine; Deriaz ( Diagonal ); Bulb; Tubular turbines; Problems. 

UNIT 5. Centrifugal Pumps:    Classification; velocity vector diagrams and work done; 

manometric efficiency; vane shape; head capacity relationship and pump losses; 

pressure rise in impeller; minimum starting speed; design considerations; multi-

stage pumps.  Similarity relations and specific speed; net positive suction head; 

cavitation and maximum suction lift; performance characteristics; Brief 

introduction to axial flow; mixed flow and submersible pumps; Problems. 

UNIT 6.Reciprocating Pumps:  Construction and operational details; discharge 

coefficient; volumetric efficiency and slip; work and power input; effect of 

acceleration and friction on indicator diagram (pressure – stroke length plot); 

separation; air vessels and their utility; rate of flow into or from the air vessel; 

maximum speed of the rotating crank; characteristic curves; centrifugal V/S 

reciprocating pumps; brief introduction to screw; gear; vane and radial piston 

pumps; Problems. 

UNIT 7. Dimensional Analysis and Model Similitude:  Dimensional homogeneity; 

Rayleigh’s method and Buckingham’s π-theorem; model studies and similitude; 

dimensionless numbers and their significance. Unit quantities; specific speed 

and model relationships for turbines; dimensionless numbers; scale effect; 

cavitations – its causes; harmful effects and prevention; Thomas cavitation 

factor; permissible installation height; Problems. 

UNIT 8. Hydraulic systems:  Function; construction and operation of Hydraulic 

accumulator; hydraulic intensifier; hydraulic crane; hydraulic lift and hydraulic 

press; Fluid coupling and Torque converter; Hydraulic ram; Problems. 

Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 

 
  Understand the concept of momentum and momentum equation, Euler’s   
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fundamental equation and its applications. 
  Understand the construction, working principle and design analysis of 

Hydraulic Turbines.   
  Understand the construction, working principle and design analysis of 

Centrifugal Pumps. 
   

 
 Understand the construction, working principle and performance characteristics 

of Reciprocating Pumps   

  Know the working and application of different hydraulic machines.   

Text Books 

1. Hydraulics & Fluid Mechanics – Modi & Seth; Pub. -  Standard Book House; 

N.Delhi 

2. Hydraulic Machines – Jagdish Lal; Metropolitan 

Reference Books 

1. Fluid Mechanics and Hydraulic Machines – S S Rattan; Khanna Publishers 

2. Introduction to Fluid Mechanics and Fluid Machines – S K Som and G Biswas; 

Tata McGraw Hill 

3. Fluid Mechanics and Fluid Power Engineering – D S Kumar; S K Kataria and 

Sons 

NPTEL  Video Lecture ,Web:    http://nptel.ac.in : Fluid Flow 
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MU- 210-A   MATERIAL SCIENCE AND ENGINEERING 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 4    Sessional   : 40 Marks 

L  T   P   Total     Theory   : 60 Marks 

4   0   0    4          Total    : 100 Marks  

Duration of Exam.    : 3 Hours 

Course Objectives:    

To study the structure of crystalline solids in materials, plastics, MMC, reinforced 
metal matrix composites, phase transformations and heat treatment of metals. To 
study economic, environmental, and societal issues in materials science and 
engineering. 
 

Syllabus: 

UNIT 1: The Structure of Crystalline Solids: Introduction, Fundamental Concepts, 

Unit Cells, Metallic Crystal Structures, Density Computations, Polymorphism and 

Allotropy, Crystal Systems, Point Coordinates, Crystallographic Directions, 

Crystallographic Planes, Linear and Planar Densities, Close-Packed Crystal Structures, 

Single Crystals, Polycrystalline Materials, Anisotropy, X-Ray Diffraction for 

Determination of Crystal Structures, Imperfections in Solids, Point Defects, Impurities in 

Solids, Solid solutions, Linear Defects, Interfacial Defects, Bulk or Volume Defects. 

UNIT 2: Dislocations and Strengthening Mechanisms: Introduction, Characteristics of 

Dislocations, Slip Systems, Slip in Single Crystals, Plastic Deformation of 

Polycrystalline Materials, Deformation by Twinning, Strengthening by Grain Size 

Reduction, Solid-Solution Strengthening, Strain Hardening, Recovery, Recrystallization, 

Grain Growth. 

UNIT 3: Failure: Introduction, Fundamentals of Fracture, Ductile Fracture, Brittle 

Fracture, Principles of Fracture Mechanics, FATIGUE, Cyclic Stresses, The S–N Curve, 

Crack Initiation and Propagation, Factors that affect Fatigue Life, Environmental Effects, 

CREEP, Generalized Creep Behavior, Stress and Temperature Effects. 
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UNIT 4: Phase Diagrams: Introduction, Solubility Limit, Phases, Microstructure, Phase 

Equilibria, One-Component (or Unary) Phase Diagrams, Binary Isomorphous Systems, 

Interpretation of Phase Diagrams, The Gibbs Phase Rule, Tie Line Rule and Lever Rule, 

Development of Microstructure in Isomorphous Alloys, Binary Eutectic Systems, 

Development of Microstructure in Eutectic Alloys, Eutectoid and Peritectic Reactions, 

The Iron–Iron Carbide (Fe–Fe3C) Phase Diagram, Development of Microstructure in 

Iron–Carbon Alloys, The Influence of Other Alloying Elements in Steels. 

UNIT 5: Phase Transformations: Introduction, Isothermal Transformation Diagrams, 

Continuous Cooling Transformation Diagrams, Mechanical Behavior of Iron–Carbon 

Alloys, Tempered Martensite, Review of Phase Transformations and Mechanical 

Properties for Iron–Carbon Alloys, Shape-Memory Alloys. 

UNIT 6: Diffusion and Heat Treatment: Introduction, Diffusion Mechanisms, Steady-

State Diffusion, Nonsteady-State Diffusion, Factors That Influence Diffusion, 

Introduction to case hardening, Thermal Processing of Metals: Annealing Processes, Heat 

Treatment of Steels, Precipitation Hardening. 

UNIT 7: Other Engineering Materials: Introduction, Thermoplastic and Thermosetting 

Polymers, Copolymers, Polymer Crystallinity, Polymer Crystals, Ceramics and their 

Crystal Structures, Silicate Ceramics, Carbon, Carbon Nanotubes, Particle-Reinforced 

Composites, Large-Particle Composites, Dispersion-Strengthened Composites, Fiber-

Reinforced Composites, Influence of Fiber Length, Orientation and Concentration, The 

Fiber Phase, The Matrix Phase, Polymer-Matrix Composites, Metal-Matrix Composites, 

Ceramic-Matrix Composites, Carbon–Carbon Composites. 

UNIT 8: Economic, Environmental, and Societal Issues in Materials Science and 

Engineering:  

Introduction, Component Design, Materials, Manufacturing Techniques, Recycling 

Issues in Materials Science and Engineering, Biodegradable and Bio renewable 

Polymers/Plastics. 

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 

 
  

 To analyse the structure of crystalline solids in materials. 

 

  

  To understand fundamentals of ductile and brittle fracture.  

  To understand characteristics of plastics, MMC and Reinforced composites.  
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 To understand economic, environmental, and societal issues in materials 

science and engineering.  

  To understand dislocations concept and strengthening mechanisms.  

 
 Understand phase transformations and heat treatment of metals.  

  

 

Text Books 

1. Material Science and Engineering-An Introduction: Callister, W.D., John 

Wiley & Sons, Delhi. 

2. Elements of Material Science and Engineering: Lawrence H. Van Vlack, 

Pearson Education India. 

3. Introduction to Engineering Materials: B. K. Agarwal, Tata McGraw-Hill 

Education, India  

4. Material Science - Narula, Narula and Gupta. Tata McGraw-Hill 

Education, India 

Reference Books 

1. The Essence of Materials for Engineers  Robert W., Jr. Messler - Jones 

and Bartlett Publishers, Inc., USA 

2. Engineering Materials: Kenneth G. Budinski, Prentice Hall of India, New 

Delhi  

3. Material Science & Engineering –V. Raghvan, Prentice Hall of India Pvt. 

Ltd, New Delhi 
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MU-212A   MANUFACTURING SCIENCE-II 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 4    Sessional   : 40 Marks 

L  T   P   Total     Theory   : 60 Marks 

4   0   0    4          Total    : 100 Marks  

Duration of Exam.    : 3 Hours 

 

Course Objectives:    

To understand essential concepts of tool nomenclature, tool life and forces acting on 
the tools. To understand different machining processes , advance welding processes, 
manufacturing processes and machine tool testing.  

 

       

Syllabus: 

        UNIT 1. Mechanism of Metal Cutting: Deformation of metal during machining, 

nomenclature of  lathe, milling tools, mechanics of chip formation, built-up 

edges, mechanics of orthogonal and oblique cutting, Merchant cutting force 

circle and shear angle relationship in orthogonal cutting, factors affecting tool 

forces. Cutting speed, feed and depth of cut, surface finish. Temperature 

distribution at tool chip interface. Numericals on cutting forces and Merchant 

circle. 

         UNIT 2. Cutting Tool Materials & Cutting Fluids: Characteristics of tool materials, 

various types of cutting tool materials, coated tools, cutting tool selection, 

Purpose and types of cutting fluids, basic actions of cutting fluids, effect of 

cutting fluid on tool life, selections of cutting fluid. 

UNIT  3.Tool Wear and Machinability: Types of tool wear, tool life, factors governing   

tool  life,  Machinability: Definition and evaluation. Economics of machining, 

Numerical on tool life.  

UNIT 4. Gear Manufacturing: Introduction, methods of manufacture. Gear generation 

and forming: Gear cutting by milling, single point form tool, gear hobbing and 
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shaping. Gear finishing operations: Gear shaving, gear burnishing, gear grinding, 

lapping. 

         UNIT 5. Unconventional Machining Processes: Abrasive jet machining: Principles, 

applications, process parameters. Ultrasonic machining: Principles, applications, 

analysis of process parameters. Electro-chemical machining and grinding: 

Principles, classifications, choice of electrolytes, applications. Electric discharge 

machining: Principles, selection of tools materials and dielectric fluid. Electron 

beam machining: Generation of electron beam, relative merits and demerits. 

Laser beam machining: Principles and applications. 

  UNIT 6. Jigs & Fixtures: Introduction, location and location devices, clamping and 

clamping devices, Drill Jigs, Milling Fixtures. 

       UNIT 7. Advance welding process: Tungsten inert gas welding (TIG), metal 

inert gas welding (MIG), MMAW, electron beam welding, friction welding, 

and diffusion welding: Their working principle, equipments, parameters and 

applications. 

       UNIT 8. Metrology & Machine Tools Testing: Tolerances, limits and fits, methods of 

linear measurement and angular measurement, Go and No Go gauges. 

Introduction to Machine tools testing, measuring instruments used for testing, 

test procedures, acceptance tests of machine tools.  

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 
 
 

 

 Understand the nomenclature of the cutting tool, mechanism of cutting and 
different forces acting on the tools, tool life and tool wear.  

 
 Analyze different cutting tool material and  cutting fluid used for machining  

 

 Analyse gear manufacturing methods and different types of jigs and fixtures 

used for production.  

 

 Understand different modern machining processes and advance welding 
processes  

 
 Understand  different linear and angular measurement, machine tool testing  

 

 

Text Books 

1. Manufacturing Technology – Metal cutting and machine Tools: P.N. Rao, T.M.H, 

New Delhi  
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2. Introduction to Jig and Tool Design:  Kempster M.H.A, Hodder & Stoughton, 

England 

Reference Books   

1. Principles of Machine Tools – G.C. Sen & A. Bhattacharya, Tata McGraw Hill, 

New Delhi   

2. Manufacturing Engg. & Tech, Kalpakian, Serope Addison -Wisly Publishing Co. 

New York.  

3. Modern Machining Processes: P.C. Pandey & H.S. Shan, T.M.H. Company, New 

Delhi 

4. Text Book of Production Engineering: P.C. Sharma, S.Chand & Sons.  
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MU – 214- A KINEMATICS OF MACHINES LAB 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 1    Sessional   : 30 Marks 

L  T   P   Total     Practical  : 20 Marks 

0   0   2    2          Total    : 50 Marks  

 

Course Objectives: 

 

Kinematics of machines Lab is designed to develop the knowledge of geometrical aspects 

of motions of machine members and to carry out synthesis and analysis of mechanism.  

List of Experiments: 

1. To study various types of Kinematic links, pairs, chains and Mechanisms. 

2. To study inversions of 4 Bar Mechanisms, Single and double slider crank 

mechanisms. 

3. To plot slider displacement, velocity and acceleration against crank rotation for 

single slider crank mechanism. 

4. To find coefficient of friction between belt and pulley. 

5. To generate spur gear involute tooth profile using simulated gear shaping 

process. 

6. To study various types of gears – Helical, cross helical, worm, bevel gear. 

7. To study various types of gear trains – simple, compound, reverted, epicyclic 

and differential. 

8. To study various types of cam and follower arrangement. 

9. To plot follower displacement vs cam rotation for various cam follower 

systems 

Course Outcomes (CO’s):  The student shall be able to: 

 1) Understand the various practical demonstrations of mechanism.   

 2) Understanding the Motions in mechanism with practical demonstration.   

 3) Learning the Special purpose machine members used in designing of a machine.   

 4) Synthesis of working model using the various linkages.   
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MU – 216-A APPLIED THERMODYNAMICS LAB 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 1    Sessional   : 30 Marks 

L  T   P   Total     Practical  : 20 Marks 

0   0   2    2          Total    : 50 Marks  

    Duration of Exam.      : 2 Hours 

Course Objectives:   

To understand essential concepts and practical side of flow of steam through steam 

boilers, steam turbines and condnsers. To learn about the concept and different 

components of vapour power cycles and find the related efficiencies. 

List of Experiments: 

1) To study low Pressure Boilers and their mountings & accessories 

2) To evaluate high pressure boilers for different applications 

3) To prepare the heat balance sheet for a given boiler 

4) To analyse the working of Impulse and Impulse-Reaction steam turbine 

5) To measure the dryness fraction of steam using throttling calorimeter 

6) To evaluate condensers for various types of applications 

7) To find volumetric efficiency of a reciprocating air compressor 

8) To measure composition of a gas using Orsat apparatus 

9) To find calorific value of a sample of fuel using Bomb calorimeter 

10) To study the governing mechanism of steam turbines 

11) To study the working of a thermal power plant 

12) To find out the efficiency of cooling tower 

Course Outcome (CO’s): At the end of the course, the student shall be able to: 

  

  Learn about steam boilers, their types and components, their fuels and their 

performance. 

   Understand the working and types of steam turbines with their comparision. 

  Understand the concepts, types and working of condensers and compressors 

and define their different types of efficiencies. 

 Learn about the fundamentals of flow of steam through a power plant. 
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MU-218-A     FLUID  MACHINES  LAB 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 1    Sessional             : 30 Marks 

L  T   P   Total     Practical            : 20 Marks 

0   0   2    2          Total              : 50 Marks  

 

Course Objectives:    

To enable the students to acquire the knowledge of fluid flow concept, working principles 

and analyze the performance of turbines, pumps and hydraulic ram. 

 

List of Experiments: 

1. To draw the layout of a Hydro power plant. 

2. To analyze the impact of jet on the vanes. 

3. To study the constructional details of a Pelton turbine and draw its fluid flow 

circuit. 

4. To draw the performance characteristics of a Pelton turbine i.e. constant head, 

constant-speed and constant efficiency curves. 

5. To study the constructional details of a Francis turbine and draw its fluid flow 

circuit. 

6. To draw the constant head, constant speed and constant efficiency 

performance characteristics of a Francis turbine. 

7. To study the construction details of a Kaplan turbine and draw its fluid flow 

circuit. 

8. To draw the constant head, constant speed and constant efficiency curves of a 

Kaplan turbine. 

9. To study the constructional details and draw the characteristic curves of a 

Centrifugal Pump. 

10. To study the constructional details and draw the characteristic curves of a 

Reciprocating Pump. 

11. To study the construction details and draw performance curves of a Gear oil 

pump. 

12. To analyze the constructional details of a Hydraulic Ram and determine its 

various efficiencies. 

 

Course Outcomes (CO’s):  The student shall be able to: 

  Able to know the working principle of turbines.   

  Able to know the working principle of pumps.   
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 Able to draw performance curves of turbines. 

  Able to draw performance cure of pumps.   

 

 Analyze the performance of turbines and pumps. 

 Understand the working principle and performance analysis of hydraulic ram.   

MU- 220-A   MATERIAL SCIENCE LAB 

B. Tech. (Mech. Engg.) IV Semester 

 

No. of Credits: 1    Sessional             : 30 Marks 

L  T   P   Total     Practical            : 20 Marks 

0   0   2    2          Total              : 50 Marks  

                                                

 

Course Objectives:    

To  acquire the knowledge of crystal structures and imperfections.  To study  preparation 

of specimen, optical microscope , microstructure of grey cast iron, mild steel/ aluminum 

and hardened steel specimen. To acquire the knowledge of   hardening, tempering of 

metals and various types of plastics. 

List of Experiments: 

 

1. To study crystal structures with the help of models. 

2. To study crystal imperfections with the help of models. 

3. To prepare a small specimen and mount it using hot mounting press.  

4. To study optical metallurgical microscope.  

5. To analyze microstructures of given Mild Steel/Aluminum specimen.  

6. To analyze microstructure of given Grey cast iron specimen.  

7. To harden and temper a given steel specimen.  

8. To anneal a given hardened steel specimen. 

9. To analyze microstructure of quench hardened steel specimen.  

10. To analyze the properties of various types of plastics.  

 

Course Outcomes (CO’s):  The student shall: 

  Understand crystal structure, imperfections and  various types of  plastics.   

 

 Able to understand the principle and working of optical microscope. 

 Able to analyze the microstructure of grey cast iron, mild steel and quenched 

hardened steel. 

 Able to understand the process of hardening, tempering and annealing    

    
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MU-301-A  DYNAMICS OF MACHINES 

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 4                                                          Sessional:   40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                                

Total :  100 Marks       Duration of Exam:  3 Hours 

 

 

Course Objectives: 

To study  the forces acting on different links of mechanisms and  the various forces for 

balancing of  rotating and reciprocating masses. To study the different types of governors 

such as Watt governor,Proell governor, Hartnell governor and Wilson Hartnell governor. 

To study the effect of gyroscopic couple on stability of automotive vehicles. 

 

Syllabus: 

UNIT 1. Static Force Analysis:  Equation of Equilibrium, Free body diagrams, Static 

force analysis of planer mechanisms; effect of sliding friction. 

UNIT 2. Inertia forces: D-Alembert’s Principle, compound pendulum, dynamically 

equivalent system, Inertia force analysis in a reciprocating engine with and 

without considering the mass of connecting rod. 

UNIT 3. Balancing of rotating masses: Balancing of single rotating mass, Balancing of 

several masses rotating in the same plane, Balancing of several masses rotating 

in different planes. 

UNIT 4. Balancing of reciprocating masses: Balancing of reciprocating engine, Partial 

balancing of primary force, Partial balancing of locomotives, Variation of 

tractive force, swaying couple, hammer blow, coupled locomotive, primary 

balance of multi-cylinder inline engine, Secondary balance of multi-cylinder in 

line engines, Method of direct and reverse cranks, V-engines balancing. 
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UNIT 5. Governors: Types of Governor, Watt Governor, Porter governor, Proell 

Governor, Hartnell Governor, Wilson-Hartnell governor, Sensitivity, Stability, 

Isochronism, Hunting, Governor Effort and Power, controlling force Diagram. 

UNIT 6.Gyroscopic effect and Gyroscope: Spinning and precession, gyroscopic couple, 

Effect of gyroscopic couple on the stability of automotive vehicles: Stability of 

four wheelers, Stability of two wheelers, Gyroscopic effects on ships and aero 

planes.  

UNIT 7. Brakes and Dynamometers:   Types of brake: Simple shoe brake, Band Brake, 

Band and Block brake, Internal expanding shoe brake,  Braking effect in 

vehicle, Vacuum brake, Dynamometer, Absorption Dynamometer: Prony 

brake dynamometer, Transmission Dynamometer: Epi-cyclic train 

dynamometer, Belt transmission dynamometer, Torsion dynamometer. 

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 

  Analyse the forces action on different members of mechanism.  

  Analyse  the magnitude of forces acting on different link of mechanism.  

  Analyse the forces acting on reciprocating parts of engine. 

  Analyse the various forces which play important role in balancing of 

rotating and reciprocating masses.  

  Understand  the governors to control the speed of different machines.  

  Calculate the gyroscopic couple acting on ship, planes and automobiles.   

 

Text Books 

1.  Mechanical Engg. Design- Joseph Edward Shigley-Mc Graw Hill Book Co. 

2. Design of Machine Elements – V.B. Bhandari – Tata McGraw Hill, New Delhi. 

 

Reference Books 

1. Engineering design – George Dieter, McGraw Hill, New York.  

2. Product Design and Manufacturing –: A.K.Chitale and R.C.Gupta, PHI, New 

Delhi. 

3.  Machine Design An Integrated Approach:  Robert L.Norton,Second  Edition –

Addison Wisley Longman  

4. Machine Design:  S.G. Kulkarni, TMH, New Delhi. 

5. Shigley and Mische, "Ntechanical Engineering Design", McGraw Hill, 1992  

6. Robert, L. Mott, "Machine Elements in Mechanical Design", Macmillan 

Publishing Co., London, 1992  

7. Sundararajamoorthy, T.V., and Shanmugam, N., "Machine Design", Khanna 

Publishers, Delhi, 2000  

8. Maitra, G.M, "Handbook of Gear design", Tata McGraw Hill, 1988  
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MUA- 303-A   REFRIGERATION & AIR CONDITIONING 

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 4                                                          Sessional:              40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

  

Course Objectives:    

To study air refrigeration, vapour compression refrigeration, refrigerants, vapour 

absorption and steam jet refrigeration system. To study single stage and multistage 

and also cascade refrigeration for low temperature refrigeration. To study  cooling 

and heating load and design of HVAC system.  

 

Syllabus: 
 

UNIT 1. Introduction: Definition , Methods of refrigeration, Industrial Refrigeration; 

Unit of refrigeration; Coefficient of performance (COP), Fundamentals of air-

conditioning system; Refrigerants- Definition, Classification, Nomenclature, Desirable 

properties, Comparative study, secondary refrigerants, Introduction to eco-friendly 

Refrigerants.  

UNIT 2. Air Refrigeration Systems: Carnot refrigeration cycle. Temperature 

Limitations; Brayton refrigeration or the Bell Coleman air refrigeration cycle; Necessity 

of cooling the aero-plane; Air-craft refrigeration systems, Simple cooling and Simple 

evaporative types, Boot strap and Boot strap evaporative types, Regenerative type and 

Reduced Ambient type system, comparison of different systems, problems.  

UNIT 3. Simple  Vapour Compression (VC) Refrigeration Systems:   

Limitations of Reversed Carnot cycle with vapour as the refrigerant; Analysis of VC 

cycle considering degrees of sub cooling and superheating; VC cycle on P-V, T-S and P-
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H diagrams; Effects of operating conditions on COP; Comparison of VC cycle with Air 

Refrigeration cycle, Ice plant,  Problems. 

 

UNIT 4  Multistage Vapour Compression (VC) Refrigeration Systems:  

Necessity of compound compression, Compound VC cycle , Inter-cooling with liquid sub 

–cooling and / or water inter cooler: Multistage compression with flash inter-cooling and 

/ or water inter-cooling; systems with individual or multiple expansion valves; Individual 

compression system with individual or multiple expansion valves; Individual 

compression systems with individual or multiple expansion valves but with and without 

intercoolers, Problems 

UNIT 5  Cascade Refrigerating Systems- 

Necessity Selection of Pairs of refrigerants for the system, Cascade temperature, 

Analysis, Multistaging, Comparison with V.C. systems, Manufacture of dry ice and 

supercritical CO2 cycle.  Auto-cascade cycle.    Introduction to Cryogenics, Applications. 

Problems. 

UNIT 6. Other Refrigeration Systems 

(A) Vapour Absorption Refrigeration Systems – Basic Systems, COP of the System, 

Performance, Properties of aqua ammonia; Lithium bromide-Water Absorption 

Refrigeration Systems and Electrolux Refrigeration system, Solar energy based 

absorption refrigeration systems . 

(B) Steam Jet Refrigerating System- Introduction, Analysis, Relative merits and demerits, 

Performance Applications. 

UNIT 7. Psychrometry & Air Conditioning Processes: Properties of moist  Air, Gibbs 

Dalton law, Specific humidity, Dew point temperature, Degree of saturation, Relative 

humidity, Enthalpy, Humid specific heat, Wet bulb temp., Thermodynamics wet bulb 

temp., Psychrometric chart; Psychrometry of air-conditioning processes, Mixing Process, 

Basic processes in conditioning of air; Psychrometric processes in air washer, expansion 

devices; types of evaporators, Cooling and Dehumidifying coils, Problems.  
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UNIT 8. Air- Conditioning Load Calculations for design of  RAC system : Outside 

and inside design conditions; Sources of heating load; Sources of cooling load; Heat 

transfer through structure, Solar radiation, Electrical applications, Infiltration and 

ventilation, Heat generation inside conditioned space; Apparatus selection; Duct systems 

design, ; Filters; Refrigerant piping,  Comfort chart, cold storage , Problems. 

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 

  Understand the  air refrigeration ,vapour compression refrigeration,  

different type of refrigerants, vapour absorption and steam jet refrigeration 

system. 

 

  Understand working of understand single stage and multistage and also 

cascade refrigeration. 

  Understand psychrometry  and  different Psychrometric process. 

  Understand  and evaluate cooling and heating load and design of HVAC 

system. . 

  Develop and  design RAC system and evaluate different expansion and 

control devices. 

 

Text Books 

1. Refrigeration & Air conditioning –R.C. Jordan and G.B. Priester, Prentice Hall of 

India. 

2. Refrigeration & Air conditioning –C.P. Arora, TMH, New Delhi. 

Reference Books 

1. A course in Refrigeration & Air Conditioning – Arora & Domkundwar, Dhanpat Rai & 

sons.  

2. Refrigeration & Air conditioning –W.F. Stocker and J.W. Jones, TMH, New Delhi. 

3. Refrigeration & Air conditioning- Manohar Prasad Wiley Estern limited, New Delhi. 
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MU-305-A INTERNAL COMBUSTION ENGINES  

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 4                                                          Sessional:   40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    

 To study the concept and details of internal combustion engines with gas  turbines. Study 

of carburetion, injection, ignition system with new technologies, lubrication, cooling 

system and pollution control system. 

 

Syllabus:        

UNIT 1. Air Standard Cycles: Internal and external combustion engines; classification 

of I.C. Engines, Cycles of operation in four stroke and two stroke I.C. Engines, 

Wankel Engines, Assumptions made in air standard cycle; Otto cycle; diesel 

cycle, dual combustion cycle, comparison of Otto, diesel and dual combustion 

cycles; sterling and Ericsson cycles; air standard efficiency, specific work 

output, specific weight; work ratio; mean effective pressure; deviation of actual 

engine cycle from ideal cycle. Problems. 

UNIT 2. Carburetion, fuel Injection and Ignition systems: Mixture requirements for 

various operating conditions in S.I. Engines; elementary carburetor, MPFI 

System, Requirements of a diesel injection system; types of injection systems; 

petrol injection, Requirements of ignition system; CRDI System, types of 

ignition systems ignition timing; spark plugs. Problems. 

 

UNIT 3. Combustion in I.C. Engines: S.I. engines; Ignition limits; stages of combustion 

in S.I. Engines; Ignition lag; velocity of flame propagation; detonation; effects 

of engine variables on detonation; theories of detonation; octane rating of fuels; 

pre-ignition; S.I. engine combustion chambers, Stages of combustion in C.I. 
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Engines; delay period; variables affecting delay period; knock in C.I. engines, 

Cetane rating; C.I. engine combustion chambers. 

UNIT 4. Lubrication and Cooling Systems: Functions of a lubricating system, Types of 

lubrication system; mist, wet sump and dry sump systems; properties of 

lubricating oil; SAE rating of lubricants, engine performance and lubrication, 

Necessity of engine cooling; disadvantages of overcooling; cooling systems; air-

cooling, water cooling; radiators, Thermostats Valve. 

UNIT 5. Engine Testing and Performance: Performance parameters: BHP, IHP, 

mechanical efficiency, brake mean effective pressure and indicative mean 

effective pressure, torque, volumetric efficiency; specific fuel consumption  

(BSFC, ISFC), thermal efficiency; heat balance; Basic engine measurements; 

fuel and air consumption, brake power, indicated power and friction power, heat 

lost to coolant and exhaust gases; performance curves. Problems. 

UNIT 6. Air pollution from I.C. Engine and Its remedies: Pollutants from S.I. and C.I. 

Engines, Methods of emission control; alternative fuels for I.C. Engines; the 

blending of fuels, Bio Diesel, EURO-    (1-4) series & BHARAT series, Current 

Scenario of Pollution on IC engine. 

 UNIT 7. Advancement of IC Engine: Super charging, Turbocharging, Design of 

combustion chambers,  Various tests for  knocking, Engine tuning system, 

Trends of fuel saving ,Swirl Generation ,CNG and Hybrid Engines, Calibration 

of engines. 

 

Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 

 

 Understand the Air Standard Cycles with their applications..  

 

 Analyze  carburetion, injection and injection system with new technologies.  

 

 Understand Combustion System of IC Engines with Lubrication and Cooling 

system  

 

 Understand the  pollution control system  

 

 Analyse the advancement in IC engines.  

Text Books   

1.  Internal Combustion Engines –V. Ganesan, Pub.-Tata McGraw-Hill. 

2.  Engineering fundamental of the I.C.Engine – Willard W. Pulkrabek Pub.-PHI,India 

 

Reference Books 

 1.  Internal Combustion Engines & Air pollution- Obert E.F, Pub.-Hopper & Row 

 Pub., New   York         

 2.  Internal Combustion Engines Fundamentals- John B. Heywood, Pub.-McGraw 

 Hill, New York. 
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MU- 307   MACHINE  DESIGN -I 

                                      B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours  

Course Objectives:    

       To study the concept and details of material selection ,allowable stresses and factor 

of safety. To study the design of keys,coupling,cotter joints, various types of springs 

,various types of clutches , thick cylinder and thin cylinders. 

   

   Syllabus:                                                                                                                  

UNIT 1. Materials: Properties and IS coding of various materials, Selection of material 

from properties and economic aspects. 

   

UNIT 2. Design for Strength: Allowable stresses, detailed discussion on factor of safety 

(factor of ignorance), Stress concentration- causes, Introduction of various design 

considerations like strength, stiffness, weight cost, space etc., Concept of fatigue 

failures. 

 

UNIT 3. Mechanical Joints:  Riveted Joints, Design of various types of welding joints 

under different static load conditions. Bolted joints in tension, Eccentrically 

loaded riveted, welded and bolted joints, Design of cotter and knuckle joints. 

Design of power screws and screw jack 

 

UNIT 4. Springs: Design of helical springs, Design of leaf springs, Surging phenomenon 

in springs 

 

UNIT 5. Cylinders: Design of thin and thick cylinders 
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UNIT 6. Keys and Couplings:  Design of Keys – Flat, Kennedy Keys, Splines, 

Couplings design – Rigid & Flexible coupling. 

 

UNIT 7. Clutches:  Various types of clutches in use, Design of friction clutches – Disc, 

Multidisc, Cone & Centrifugal, Torque transmitting capacity. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

  Understand the material selection and selection of factor of safety.   

  To understand the design of various types of springs.  

   To understand the design of keys and coupling.  

  To understand the concept of design of cylinders   

  To understand the concept of design of mechanical joints.  

  To understand the concept of design of  clutches  

Text Books 

1.  Mechanical Engg. Design - First Metric Editions: Joseph Edward Shigley-MGH, New 

York.  

2.  Design of Machine Elements – V.B. Bhandari – Tata McGraw Hill, New Delhi. 

3.  PSG Design Data Book 

4. Design Data Book by M.L.Aggarwal, Jain Brothers,2013 Ed. 

 

 Reference Books 

1. Engineering design – George Dieter, MGH, New York. 

2. Product Design and Manufacturing, A.K.Chitale and R.C.Gupta, PHI. 

3. Machine Design - An Integrated Approach:  Robert L.Norton, Addison Wesley. 

4. Machine Design:  S.G. Kulkarini  - Tata MacGraw Hill. 

5. Design of machine elements-C S Sharma, Kamlesh Purohit, PHI. 
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MU- 309A   NUMERICAL ANALYSIS AND COMPUTER PROGRAMMING 

                                      B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

 

Course Objectives:    

To study  essential concepts of different numerical methods. To study concept and 

interfacing of Errors and accuracy. To study numerical solution of ordinary 

differential equations and partial differential equations. 

 

Syllabus:  

UNIT 1. Numerical solution of algebraic and transcendential equations: Bisection 

method, newton’s method of false position, secant method, newton raphson 

method, iteration method 

UNIT 2. Solution of linear simultaneous equations: Gauss elimination method, gauss 

jordon method, jacobi’s iteration method, gauss siedal iteration method 

 

UNIT 3. Finite differences: Difference operators and relations between them, 

newton’s forward and backward interpolation formulae, central difference 

interpolation formulae by stirling and bessel, lagranges and newton divided, 

difference formulae for unequal intervals, curve fitting, least square method    

 

UNIT 4. Numerical differentiation and integration: Differentiation formulae derived 

from interpolation formulae, newton cote’s quadrature formulae, trapezoidal 

rule, simpson’s 1/3 and 3/8 rules, booles rules, weddles rule, gaussian 

quadrature formulae 
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UNIT 5. Numerical solution of ordinary differential equations: Taylor series 

method, picard’s method, euler‘s method, modified euler’s method, runge’s 

method, runge kutta’s method, predictor –corrector methods by milne and 

adam bash forth 

 

 

UNIT 6. Numerical solutions of partial differential equation’s: Finite difference 

approximation of partial derivatives, solution of laplace equations by standard 

5 point formula, solution of one dimensional heat flow equations by crank 

nicolson method 

Course Outcomes (CO’s): At the end of the course, the student shall be able to: 

 

         

 Understand the errors and mathematical accuracy concepts   

 To solve Numerical solution of partial differential equations 

 

  

  To solve linear simultaneous equations  

  To solve Numerical solution of ordinary differential equations  

  To understand the concept of optimization.  

 

Text books 

1. Numerical method in Engg. and science by B S Grewal (Khanna publishers) 

2. Numerical method by Jain, Iyeger (Wiley Eastern Ltd) 

 

Reference books 

1. Numerical method for mathematics, science & engg by John  Mathews (Prentice 

Hall of India, New Delhi) . 

2. Introduction & methods of numerical analysis by S D Sastry (Prentice Hall of 

India, New Delhi)  
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MU- 315A DYNAMICS OF MACHINES LAB 

B. Tech. (Mech. Engg.) V  Semester 

 

No. of Credits: 1     Sessional:   30 Marks 

L  T   P   Total      Practical:   20 Marks 

0   0   2    2             Total:   50 Marks 

          

Course Objectives:   
 

 Dynamics of machines lab will let the student to learn the effectiveness of various forces 

in the mechanism. The course gives the information about the specific mechanism like 

governor, gyroscope and various arrangements of cam and followers in terms of its 

features and operations. The course will enhance the analytical ability of the students 

while designing the various machine components/assemblies.                                                                         

List of Experiments:     

1. Carry out static balancing on static balancing machine. 

2. Carry out dynamic balancing on dynamic balancing machine. 

3. Determine the moment of inertia of connecting rod by tri-flair suspension 

pendulum. 

4.      Determine the moment of inertia of connecting rod by compound pendulum   

method. 

5. Prepare performance characteristic Curves, and to find stability & sensitivity on 

Watt and Porter Governors.  

6. Prepare performance characteristic curves, and to find stability & sensitivity 

on Proell Governor.  

7. Prepare performance characteristic Curves on Hartnell Governor and find 

stability & sensitivity. 

8.       Study of gyroscopic effects through models. 

9.      Determine gyroscopic couple on Motorized Gyroscope. 

10. Study of different types of brakes and dynamometers and finding out Brake 

power. 

Course Outcomes (CO’s):  The student shall be able to: 

 1) Understand the various practical demonstrations of forces in mechanism.   

 

2) Understanding the various Design features of mechanism with practical 

demonstration.   

 

3) Learning the Special purpose mechanism (governor, Gyroscope Cam and 

followers etc) used in designing of a machine   

 4) Prepare practical model using the various linkages.   
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MU-317A  REFRIGERATION & AIR CONDITIONING LAB  

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 1     Sessional:   30 Marks 

L  T   P   Total      Practical:   20 Marks 

0   0   2    2             Total:   50 Marks 

 

Course Objectives:    

To develop domain knowledge in the field of refrigeration and air conditioning. To 

understand the working of various refrigeration system and various control devices used 

in refrigeration system. 

 

List of Experiments: 

 

1) To determine the C.O.P. and draw P-H and T-S diagrams for the vapour 

compression Refrigeration System. 

2) To find the C.O.P. of the Mechanical heat pump. 

3) To find the C.O.P. of the Air and Water heat pumps. 

4) To study the cut-sectional models of Reciprocating and Rotary Refrigerant 

compressor. 

5) To analyze the various controls used in Refrigerating & Air Conditioning 

systems. 

6) To find the C.O.P. and capacity of an Ice- plant. 

7) To analyze the humidification, heating, cooling and dehumidification 

processes and plot them on Psychrometric charts. 

8) To find the C.O.P. of vapour absorption system. 

9) To find the performance parameters of the cooling tower. 

10) To find the C.O.P of Water Cooler. 

11) To study the chilling plant and its working cycle. 

12) To study and find the By Pass factor of heating & cooling coils & plot 

them on psychometric chart for different inlet conditions. 

 

Course outcomes:  

The student shall be able to: 

  Understand the vapour compression refrigeration system and vapour absorption system. 

  Understand different compressors used in refrigeration system. 

  Understand functioning of various control devices. 

  Evaluate the COP of various refrigeration system such as vapour compression 

refrigeration system and vapour absorption system. 

  Understand how the loading condition changes the COP of the system 
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MU – 319A  INTERNAL COMBUSTION ENGINES LAB 

B. Tech. (Mech. Engg.) V Semester 

 

 

No. of Credits: 1     Sessional   : 30 Marks 

L  T   P   Total      Practical    : 20 Marks 

0   0   2    2             Total    : 50 Marks  

Course Objectives:    

  Study and analyze the concept of I.C engines, I.C. engine testing and variable 

compression test rig.  Study of carburetion and lubrication, cooling system and pollution 

control system. 

 List of Experiments:  
 

1. To analyze the constructional details & working principles of four stroke 

petrol/ diesel engine. 

2. To analyze the constructional detail & working of two-stroke petrol/diesel 

engine. 

3. To prepare heat balance sheet on multi-cylinder diesel engine/petrol engine. 

4. To prepare variable speed performance test of a  multi-cylinder/single cylinder  

petrol engine/diesel engine and  prepare the curves (i) bhp, ihp, fhp vs speed  

(ii) volumetric  efficiency & indicated  specific fuel consumption vs speed. 

5. To prepare the graph between curves (i) bhp, ihp, fhp vs speed by using 

variable compression test rig. 

6. To measure CO & Hydrocarbons in the exhaust of 2- stroke / 4-stroke petrol 

engine by using gas analyzer. 

7. To find intensity of smoke from a single cylinder / multi-cylinder diesel 

engine. 

8. To draw the scavenging characteristic curves of single cylinder petrol engine. 

9. To study the construction and working of steam engine using its model. 

10. To study the cooling system of an automobile. 

 
 

Course Outcomes (CO’s):  The student shall be able to: 

 

 Understand the how to prepare the graph between bhp, ihp, fhp vs speed by 

using variable compression test rig. 

 Understand the functions of 4 stroke and two stroke engines  

 

 Understand Combustion System of IC Engines with Lubrication and Cooling 

system  

 

 Understand the  pollution control system  
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MU-302A COMPUTER AIDED DESIGN 

                   B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours  

Course Objectives:    

To study essential concepts of computer aided design. To study modeling of curves, 

surfaces, transformations, solid modeling and representation of surfaces and application 

of CAD in mechanical engineering. 

 

Syllabus:   

UNIT 1. Introduction: Introduction to CAD/CAM, Historical developments, Industrial 

look at CAD/CAM, Comparison of CAD with traditional designing, 

Introduction to CIM; Basics of geometric and solid modeling, Packages for 

CAD/CAM/CAE/CAPP. 

 

UNIT 2. Transformations: Introduction, transformation of points and line, 2-D rotation, 

reflection, scaling and combined transformation, homogeneous coordinates, 3-D 

scaling, shearing, rotation, reflection and translation, combined transformations, 

orthographic and perspective projections, reconstruction of 3-D objects. 

  

UNIT 3. Modeling of Curves & Surfaces: Algebraic and geometric forms, tangents and 

normal, blending functions reparametrization, straight lines, conics, cubic 

splines, Bezier curves and B-spline curves. Plane surface, ruled surface, surface 

of revolution, tabulated cylinder, bi-cubic surface, bezier surface, B-spline 

surfaces and their modeling techniques. 
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UNIT 4. Solid Modeling: Solid models and representation scheme, boundary 

representation, constructive solid geometry, sweep representation, cell 

decomposition, spatial occupancy enumeration, coordinate systems for solid 

modeling. 

 

UNIT 5. Applications of CAD: Introduction, Need and importance of solid and surface 

models for Interference detection, Assembly modeling, finite element analysis, 

computer aided part programming, computer aided process planning, 

Automated layout and drafting and computer aided manufacturing.  

 

UNIT 6. Automation and Numerical Control: Introduction, fixed, programmable 

and flexible automation, types of NC systems, MCU and other components, NC 

manual part programming, coordinate systems, G & M codes, Part program for 

simple parts, computer assisted part programming. 

 

UNIT 7. Group Technology: Part families, part classification and coding, production 

flow analysis, Machine cell design, Advantages of GT. 

 

UNIT 8. Flexible Manufacturing Systems & Computer aided process planning: 

Introduction, FMS components, types of FMS, FMS layouts, planning for FMS, 

advantages and applications Conventional process planning, types of CAPP, 

Steps in variant process planning, planning for CAPP. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

  Understand the automation and flexible manufacturing systems.  

  Develop  transformations in 2D and 3D objects.  

 

 Understand various applications of CAD such as computer aided part 

programming and  computer aided process planning.  

  Analyse  part families and group technology.  

 

Text Books 
1.  CAD/ CAM  by Groover and Zimmer, Prentice Hall. 

2.  CAD/ CAM Theory and Practice by Zeid, McGraw Hill 

3.  Numerical Control and Computer Aided Manufacturing by Kundra, Rao & 

Tiwari, TMH.  

 

Reference Books 

1 CAD/CAM (Principles, Practice & Manufacturing Management) by Chirs Mc 

Mohan & Jimmie Browne, Published by Addison- Wesley. 
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MU- 304-A   NUMERIC CONTROL OF MACHINE TOOLS AND ROBOTICS  

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 4     Sessional:   40 Marks  

L | T | P |Total     Theory:   60 Marks 

4 | 0 | 0 | 4      Total:    100 Marks  

       Duration of Exam: 3 Hours 

Course Objectives:    

To study and familiarize the students with the advanced machines like NC, CNC, 

DNC and robotics. To study the basic steps in manufacturing a component on a  

CNC machine. 

Syllabus: 

Unit 1 Numeric Control: Introduction to numerical control, NC components, NC 

coordinate systems, Point to point, lined and contouring systems,open and close loop 

control system, Steps in NC manufacturing, Advantages, Disadvantages and Applications 

of NC, Trends and developments in NC, Role of NC/CNC technology in modern 

manufacturing, Features of CNC machining centre and CNC turning centre, Tooling for 

CNC systems, Automatic tool changer, Feedback devices: Encoders and linear scale 

Unit 2 NC programming 

Input media:Types of input media, punched tape, program tape composition and coding 

format, Tape reader and its types. 

Part programming:Part programming fundamentals, Manual part programming, Part 

program composition, Preparatory functions, Miscellaneousfunctions, Tool length 

compensation, Canned cycles, Cutter radius compensation, Part programming for lathe, 

drilling and milling machines, Computer assisted part programming, Computer assisted 

part programming languages, CAD/CAM approach of programming 
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Unit 3 Computer numerical control: 

Computer numerical control: Problems with conventional NC, Introduction to computer 

numerical control, Functions of CNC, Features of CNC, Difference between NC and 

CNC,Advantages, Disadvantages and Applications of CNC 

Direct numerical control:Introduction, Components of a DNC system, Types of DNC, 

Functions of DNC, Advantages DNC 

Distributed numerical control: Introduction, General configurations, Difference between 

direct and distributed numerical control 

Adaptive control: Introduction, Sources of variability in machining, Types of adaptive 

control, Operation of an ACC system, Where to use adaptive control, Benefits of adaptive 

control machining 

Unit 4 Robotics: Introduction, Joints and links used in robots, Robot physical 

configurations, Joint drive systems, Robot control systems, End effectors, Sensors in 

robotics, Robot motion systems, Technical features of robot like work volume, precision 

of movement, speed of movement, weight carrying capacity, Programming methods of 

robot, Robot programming languages, Intelligent robots, Vision systems, Applications of 

Industrial robots. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

  Preparation of program for a punched tape for different coding formats 

  Identify and understand the basic programming codes 

  Develop part program for drilling, machining and turning operations  

  Understand the basic concepts of numerical control, computer numerical 

control, direct numerical control, distributed numerical control and adaptive 

control systems 

  Understand the basic physical configurations and technical features of a robot 

  Understand various programming methods of robot 

Text Books 

1. CAD/CAM: computer-aided design and manufacturing - M. P. Groover, E. W. 

Zimmers, Prentice-Hall 

2. Computer Aided Manufacturing - T. K. Kundra, Tata McGraw-Hill Education 

Reference Books 

1. Computer Control of Manufacturing Systems - Y. Koren, Tata McGraw-Hill Education 

2. Automation, Production systems, and Computer-Integrated Manufacturing - M. P. 

Groover, Pearson Education 
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MU – 306A HEAT AND MASS TRANSFER 

B.Tech.(Mech.Engg.) VI Semester 

 

No. of Credits: 4     Sessional:   40 Marks  

L | T | P |Total     Theory:   60 Marks 

4 | 0 | 0 | 4      Total:    100 Marks  

          Duration of Exam: 3 Hours  

Course Objectives:    
To introduce the basics of three modes of heat transfer and mass transfer under 
steady state conditions. To introduce the empirical relations for convection 
(forced, natural, change of phase).  

 

 

Unit 1 Introduction:  Various  modes  of  heat  transfer,  Fourier's,  Newton's  and  

Stefan  Boltzman's  Law. Combined modes of heat transfer, thermal diffusivity, 

overall heat transfer coefficient 

Unit 2 Conduction:The  thermal  conductivity  of  solids,  liquids  and  gases,  factors  

influencing  conductivity, measurement.  The  general  differential  equation  of  

conduction  One  dimensional  steady state  conduction,  linear heat  flow through 

a  plane and composite wall, tube and sphere, critical thickness of  insulation, 

Effect of  variable thermal conductivity, Conduction  with heat  sources, heat 

transfer from rods heated  at one both  ends. Heat transfer from fins of uniform 

cross-section. Errors of measurement of temperature in thermometer wells. 

Unit 3 Convection (Forced):Introduction, laminar boundary layer equations on a flat 

plate and in a tube, laminar forced convection on a flat plate and in a tube, simple 

Reynold's analogy, Dimensional analysis of forced convection, empirical 

relationship for forced convection. 

Unit 4 Convection (Natural):Dimensional analysis of natural convection; empirical 

relationship for natural convection. Convection with phase change, Description 

of condensing flow.  A theoretical model of condensing flow, Boiling heat 

transfer, Empirical relationships for convection with phase  

 

Syllabus:  
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Unit 5 Heat Exchangers:Different  types  of heat  exchangers;  Determination of  heat 

exchanger performance, Heat exchanger transfer  units,  Analysis  restricted to 

parallel  and  counter  flow  heat exchange. 

 

Unit 6 Thermal Radiation:  Introduction,  absorption  and  reflection  of  radiant  

energy,  Emission,  Radiosity  and irradiation,  Black  and  non black  bodies,  

Kirchoff's  law; intensity of  radiation,  radiation Exchange  between  black  

surface,  geometric  configuration  factor,  grey  body  relation exchange  between  

surfaces  of  unit  configuration  factors.  Grey body relation exchange between 

surfaces of unit configuration factors.  Electrical analogy to simple 

problems.Non-luminous gas radiation.Errors in temperature measurement due to 

radiation. 

 

Unit 7 Introduction to Mass Transfer:Mass and mole concentrations, molecular 

diffusion, eddy diffusion, Molecular diffusion from an evaporating fluid surface, 

Introduction to mass transfer in laminar  and turbulent convection Combined heat 

and mass transfer, the wet and dry thermometer. 

 
Course Outcome (CO’S): At the end of the course, the student shall be able to: 
 

 

 

Text Books  

1. Kothandaraman, CP., "Fundamentals of Heat and Mass Transfer", Second Edition, 

New Age International Publishers, Chennai, 1997 

2. Sachdeva, KC, "Fundamentals of Engineering Heat and Mass Transfer", New Age 

International Publishers, New Delhi, 1996 

3. Holman, J.P., "Heat Transfer", Tata McGraw Hill Book Company, 1988 

 

Reference Books 

1. Kothandaraman, CP., "Fundamentals of Heat and Mass Transfer", Second Edition, 

New Age International Publishers, Chennai, 1997 

2. Sachdeva, KC, "Fundamentals of Engineering Heat and Mass Transfer", New Age 

International Publishers, New Delhi, 1996 

3. Holman, J.P., "Heat Transfer", Tata McGraw Hill Book Company, 1988 

 

 

 

 

 

 Understand the heat transfer that takes place in actual equipment like 
boilers, condensers, evaporators of power plants, refrigerators, air 
conditioners and heat exchangers used in chemical plants etc.  

  Analyse and design  the above equipment with some expert guidance.  

  Understand the mass transfer in cooling towers etc.  

  Design the cooling towers etc. with some expert guidance.  
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MU-308A MACHINE DESIGN – II 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

   

Course Objectives:    

To study essential concepts of fatigue design and factor of safety selection. To 
study design components such as shaft design of static and dynamic loading, 
keys, cylinder, clutches, springs and mechanical joints. 

Syllabus: 

UNIT 1.Fatigue consideration in design:  Variable load, Loading pattern. Endurance 

stresses; influence of size, surface finish, notch sensitivity & stress concentration. 

Goodmann line, Soderberg line; Design of machine members subjected to 

combined steady & alternating stresses. Design of finite life. 

 

UNIT 2. Shafts: Detailed design of shafts for static and dynamic loading, Rigidity and 

deflection consideration. 

 

UNIT 3. Design of gear tooth: Lewis and Buckingham equations; wear and dynamic 

load consideration. Design & force analysis of spur, helical, bevel & worm 

gears. Bearing reactions due to gear tooth forces. Detailed design of the fixed 

ratio gear boxes 

 

UNIT 4. Design of sliding & journal bearing, method of lubrication, hydrodynamic, 

hydrostatic, boundary etc. Minimum films thickness & thermal equilibrium.   

 

UNIT 5. Design of fly wheels: turning moment diagram, coefficient of fluctuation of 

energy and speed, design of solid and rimmed flywheel. 

  

UNIT 6. Design of miscellaneous components: crane hook, C-clamp, machine frame etc, 

crank shaft and connecting rods.  

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 
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  Understand the methods of fatigue design and finite life design.   

  To understand the methods of design of shafts and flywheel.  

  To understand the methods of design of various types of bearing.  

  To analyze the effect of notch sensitivity & stress concentration in design.  

 

 To understand the concept of design of crane hook, connecting rod, machine 

frame and other similar components.  

Text Books 

1.  Mechanical Engg. Design- Joseph Edward Shigley-Mc Graw Hill Book Co. 

2. Design of Machine Elements – V.B. Bhandari – Tata McGraw Hill, New Delhi. 

Reference Books 

1. Engineering design – George Dieter, McGraw Hill, New York.  

2. Product Design and Manufacturing –: A.K.Chitale and R.C.Gupta, PHI, New 

Delhi. 

3.  Machine Design An Integrated Approach:  Robert L.Norton,Second  Edition –

Addison Wisley Longman  

4. Machine Design:  S.G. Kulkarni, TMH, New Delhi. 

5. Shigley and Mische, "Ntechanical Engineering Design", McGraw Hill, 1992  

6. Robert, L. Mott, "Machine Elements in Mechanical Design", Macmillan 

Publishing Co., London, 1992  

7. Sundararajamoorthy, T.V., and Shanmugam, N., "Machine Design", Khanna 

Publishers, Delhi, 2000  
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MU- 310A   INDUSTRIAL ENGINEERING  

B. Tech. (Mech. Engg.) VI Semester 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours  

Course Objectives:    

To study various concepts of industrial engineering in industries.   To study various 
techniques such as material management, sales forecasting and information system 
structure in industries.  Planning of new business structure. 

 

Syllaus: 

UNIT 1. Basic Concepts of Industrial Engineering:  Definition, Objectives, Method 

study, Principle of  motion economy,  Techniques of method study  - Various  

charts,  THERBLIGS,  Work measurement - various methods, Time Study - 

PMTS, determining  time, Work sampling, Numerical Problems. 

 

UNIT 2. Productivity, Workforce & Information Management: Productivity 

Definition,   Various  methods   of  measurement,   Factors effecting    

productivity,   Strategies    for    improving productivity,  Various  methods of 

Job evaluation  &  merit rating,  Various  incentive payment   schemes, 

Organizational  &  information  system structure,   

UNIT 3. Manufacturing  Cost  Analysis: Fixed  &  variable   costs,  Direct,  indirect & 

overhead costs, & Job  costing, Recovery of overheads, Standard costing, Cost 

control, Cost variance  Analysis - Labour, material, overhead in  volume, rate & 

efficiency, Break even Analysis,  Numerical Problems. 

 

UNIT 4. Materials Management : Strategic importance of materials in  manufacturing 

industries, Relevant costs, Inventory control models  -  Economic order quantity  

(EOQ),  Economic  batch quantity (EBQ) with & without shortage,  Inventory 

control systems  -  P,Q,Ss Systems,determination  of  order  point & safety 



77 

stock, Selective inventory control  - ABC, FSN, SDE, VED,SCM , Numerical 

Problems. 

 

UNIT 5. Sales Forecasting:  Importance, Objectives, Forecasting and Prediction, Types, 

Classification of Forecasting Methods, Forecast Errors, Costs and Accuracy of 

Forecasts, Numerical Problems. 

 

UNIT 6. Production  Planning  &  Control (PPC)  :  Objectives  & variables of PPC, 

Aggregate planning -  Basic Concept, its relations with other decision areas,  

Decision options  -  Basic  & mixed  strategies,  Master  production schedule  

(MPS), Scheduling Operations Various methods  for line  &  intermittent  

production  systems,  Gantt   chart, Sequencing  - Johnson algorithm for n-Jobs-

2  machines,  n- Jobs-3  machines,  2 Jobs  n-machines,  n-Jobs  m-machines 

Various   means   of  measuring   effectiveness   of   PPC, Numerical Problems. 

UNIT 7. Entrepreneurship : Planning a New Business Venture, Small-scale Industries, 

Government Policies for Small-scale Industries, Project Identification and 

Project Formulation, Project Appraisal, Laws Concerning Entrepreneurs, Role 

of Various National and State Agencies that Render Assistance to Small-scale 

Industries. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

  Learn various techniques of method study and work measurement.   

  Understand factors affecting productivity and productivity improvement.  

 

 Understanding the objective sequencing, effectiveness of production planning and 

control.  

  Understanding sales forecasting and materials management techniques.  

  Understanding the objective work study and method study  

  Understanding micro motion study techniques  

  
 

 

 

Text Books 

1. Production & Operations Management – Chary, TMH, New Delhi.  

2. Management Information Systems - Sadagopan, PHI New Delhi.  

 

Reference Books 

1. Modern Production Management – S.S. Buffa, Pub.- John Wiley. 

2. Operations Management - Schroeder, McGraw Hill ISE. 

3. Operation Management - Monks, McGraw Hill ISE.     

4. Production & Operations Management -  Martinich,  John Wiely SE. 

5. Industrial & Systems Engineering - Turner, MIZE, CHASE, Prentice Hall Pub. 

6. Industrial Engineering & Operations Management – SK Sharma, Pub-S. K. 

Kataria 

7. Industrial Engineering – Ravi Shankar, Galgotia Pub. 
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MU- 314A COMPUTER AIDED DESIGN LAB 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 1        Sessional : 30 Marks 

L T P    Total         Practical : 20 Marks 

0 0 2       2         Total : 50 Marks 

Duration of Exam. : 2 Hours 

 

Course Objectives:   
 

 To develop knowledge of different mechanical designing softwares.  

 To impart designing skills through CAE tools to produce expertise design 

engineers. 

 

The students will be required to carry out the following exercises using software 

packages (e.g. 3D modeling package/ Pro Engineer etc.). 

 

CAD Modelling Assignments. 

 

1.  Construction of simple machine parts and components. 

2.  Modelling of machine components. 

      • Diffuser section, Propeller. 

      • Gear blank and other mechanical parts. 

      • Mechanical assembly of parts. 

3.  Surface Modelling 

      • Revolved surface like bottle surface. 

      • Swept surface like air-conditioning duct. 

      • Surfaces of solids like wedge, torus, cylinder etc. 

4.  Assembly Modeling 

      • Assembly of piston cylinder, Gear trains, pedestal bearings etc. 

 

Course Outcomes (CO’s):  The student shall be able to: 

 

 Understand the various CAE tools/softwares used for designing. 

 Use various drafting & analysis commands of CAE tools.   

  Draft & analyze 3D modells of different mechanical components.   
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MU- 316A  NUMERIC CONTROL OF MACHINE TOOLS & ROBOTICS LAB 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 1     Sessional   : 30 Marks 

L  T   P   Total      Practical    : 20 Marks 

0   0   2    2             Total    : 50 Marks 

                                                                        

Course objectives: 

To develop domain knowledge in the field of CNC and robotics. To prepare and execute 

the program for different components on CNC machine.  

List of Experiments: 

1) To get knowledge of various safety points in CNC Lab 

2) To get knowledge of various safety points in Robotics Lab 

3) To perform step turning and facing on MS component using CNC turning centre 

4) To perform taper turning on MS component using CNC turning centre 

5) To perform OD grooving on MS component using CNC turning centre 

6) To perform external threading operation on MS component using CNC turning centre 

7) To perform top milling and side milling on MS component using CNC machining centre 

8) To perform drilling operation on MS component using CNC machining centre 

9) To cut an intricate shape on wire cut- CNC Machine 

10) To teach robotic arm a point in space by using teach pendant 

11) To draw a triangle in particular frame by using KR-16 robotic arm 

12) To draw the above triangle in different frame with the same programme 

13) To construct an array of 3*3 by using robotic arm 

14) To make a complicate shape involving arcs and circles by using teach pendant 

Course outcomes: 

The student shall be able to 

 Identify different axes, machine zero, home position of CNC machines 

 Identify and understand the basic programming codes of CNC 

 Prepare part program for drilling, machining and turning operations on CNC 

machine 

 Understand the programming method of robotic system 

 Understand the working of an CNC and robotic system 
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MU- 318A  HEAT AND MASS TRANSFER LAB  

No. of Credits: 1 Sessional: 30 Marks 

L T P    Total Theory : 20 Marks 

0 0 2      2 Total : 50 Marks 

   

Course Objectives:    

 To develop domain knowledge in the field of heat and mass transfer with the help of 

various equipments for measuring conduction, convection and radiation heat transfer. 

                                                                                       

List of experiments: 

 

1) To determine the thermal conductivity of a metallic rod.   

2) To determine the thermal conductivity of an insulating power.  

3) To determine the thermal conductivity of a solid by the guarded hot plate method.   

4) To find the effectiveness of a pin fin in a rectangular duct natural convective 

condition and plot temperature distribution along its length.  

5) To find the effectiveness of a pin fin in a rectangular duct under forced convective 

and plot temperature distribution along its length.   

6) To measure the emmisivity of the gray body (plate) at different temperature and 

plot the variation of emmisivity with surface temperature.   

7) To find overall heat transfer coefficient and effectiveness of a heat exchange 

under parallel and counter flow conditions. Also plot the temperature distribution 

in both the cases along the length of heat of heat exchanger.   

8) To verify the Stefen-Boltzmann constant for thermal radiation.   

9) To conduct test on a heat pipe and compare the temperature distribution and rate 

of heat transfer with geometrically similar copper and stainless steel tubes.   

10) To study the two phases heat transfer unit.   

11) To determine the water side overall heat transfer coefficient on a cross-flow heat 

exchanger.   

12) Design of Shell and Tube heat exchanger.  

 

Course Outcomes (CO’s):  The student shall be able to: 

  Understanding the conduction heat transfer coefficient.   

  Design and analyze   heat transfer system with practical demonstration.   

 

 Selection of equipments and their practical demonstration in heat transfer 

design.   

  Understanding development about mass transfer.   
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MU – 402A AUTOMOBILE ENGINEERING 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    

To study function of various components in automotive vehicles and safety 

consideration in vehicles. To study clutches, power suspension, brakes, drive lines, 

universal joints, steering system, construction and working of hybrid vehicles. 

Syllabus: 

UNIT 1. Introduction to Automobiles : Classification, Components, Requirements of  

Automobile Body; Vehicle Frame, Separate Body & Frame, Unitised Body, Car 

Body Styles, Bus Body & Commercial Vehicle Body Types; Front Engine Rear 

Drive & Front Engine  Front Drive Vehicles,  Four Wheel Drive Vehicles, Safety 

considerations; Safety features of latest vehicle; Future trends in automobiles. 
 

UNIT 2. Clutches : Requirement of  Clutches – Principle of Friction Clutch – Wet Type 

& Dry Types; Cone Clutch, Single Plate Clutch, Diaphragm Spring Clutch, Multi 

plate Clutch, Centrifugal Clutches, Electromagnetic Clutch, Over Running 

Clutch; Clutch Linkages. 

 

UNIT 3. Power Transmission :  Requirements of transmission system; General 

Arrangement of Power  Transmission system; Object of the Gear Box; Different 

types of Gear Boxes; Sliding Mesh, Constant Mesh, Synchro- mesh Gear Boxes; 

Epi-cyclic Gear Box, Freewheel Unit. Overdrive unit-Principle of Overdrive, 

Advantage of Overdrive, Transaxle, Transfer cases. 
 

UNIT 4. Drive Lines, Universal Joint, Differential and Drive Axles:  Effect of driving 

thrust and torque reactions; Hotchkiss Drive, Torque Tube Drive and radius Rods; 

Propeller Shaft, Universal Joints, Slip Joint; Constant Velocity Universal Joints; 

Front Wheel Drive; Principle, Function, Construction & Operation of Differential; 

Rear Axles, Types of load coming on Rear Axles, Full Floating, Three quarter 

Floating and Semi Floating Rear Axles. 
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UNIT 5. Suspension Systems: Need of Suspension System, Types of Suspension; factors 

influencing ride comfort, Suspension Spring; Constructional details and 

characteristics of leaf springs. 
 

UNIT 6. Steering System : Front Wheel geometry & Wheel alignment viz. Caster, 

Camber, King pin Inclination, Toe-in/Toe-out; Conditions for true  rolling 

motions of Wheels during steering; Different types of Steering Gear Boxes; 

Steering linkages and layout; Power steering – Rack & Pinion Power Steering 

Gear, Electronics steering. 
 

UNIT 7. Automotive Brakes, Tyres & Wheels : Classification of Brakes; Principle and 

constructional details of Drum Brakes, Disc Brakes; Brake actuating systems; 

Mechanical, Hydraulic, Pneumatic Brakes; Factors affecting Brake performance, 

Power & Power Assisted Brakes; Tyres of Wheels; Types of Tyre & their  

constructional details, Wheel Balancing, Tyre Rotation; Types of  Tyre wear & 

their causes. 
 

 UNIT 8. Hybrid Automotive Vehicles: Introduction to Hybrid Vehicle, Construction 

and working of hybrid vehicles, working of fuel cell vehicle, vehicular fuel cell 

system: fuel cell stack, fuel cell engine auxiliaries, electric drive system; benefits 

of hybrid vehicles, fuel supply, storage and processing in fuel cells. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 

 Understand the principle of automobiles drive and advances in 

automobiles.   

    

 

 To understand the concept of various types of clutch. 

   

 

 Learn about various types of steering system along with merits and 

demerits. 

   

 

 Understanding the various type of hybrid vehicles. 

   

 

 Understanding the various types of brakes in automobiles. 

   

      

 Development and understanding of hydrogen based technology for 

pollution  control   

 

Text Books  

 

1. Automobile Engineering by Anil Chhikara, Satya Prakashan, New Delhi. 

2. Automobile Engineering by Dr. Kirpal Singh, standard Publishers Distributors. 
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MU-404 A  VIBRATIONS  AND  NOISE CONTROL  

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 4                                                          Sessional:   40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

 
Course Objectives:   

To study essential concepts for mechanical vibrations induced in various 
equipment.To study  single degree of freedom, two degree of freedom system, 
vibration absorber and analyze effects of vibrations on mechanical equipment. 

  

Syllabus: 

UNIT 1. Introduction: Harmonic motion, periodic motion, vibration terminology. 

 

UNIT 2. Single Degree of freedom Systems: Free and forced vibrations with and 

without damping, magnification factor, transmissibility and isolation. 

 

UNIT 3. Two degree of Freedom Systems: Generalized co-ordinates, principal co-

ordinates, derivation of equation of motion, co-ordinate coupling, Lagrange’s 

equation. 

 

UNIT 4. Vibration Absorber: Tuned absorber, determination of mass ratio, tuned and 

damped absorber (qualitative treatment only), untuned viscous damper. 
 

UNIT 5. Multi Degree of Freedom system: Derivation of equation, calculation of 

natural frequencies by Rayleigh, Stodala, matrix, matrix iteration and Holzer 

methods. 
 

UNIT 6. Vibration Analysis: Introduction, Influence coefficient, Stiffness Matrix, 

Flexibility Matrix, Natural Frequencies and Normal Modes.  

 

UNIT 7. Transient Vibrations: Impulse Excitation, Arbitrary Excitation, Response to 

step Excitation, Base Excitation Solution by Laplace  Transforms, Response 

Spectrum, Runge- kutta Method. 

 

UNIT 8 .  Automotive Noise Control 

Noise Characteristics of engines, Assessment of mechanical noise,  

Transmission noise. Control Techniques: Noise levels, Static and Dynamic 

Balancing, Methods of controlling noise in engines. 
Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 

o Understand the fundamentals of mechanical vibrations leading to 

analysis of first degree of freedom.  
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o To understand the concept of two degree of vibration and vibration 

isolation and transmissibility 
  

 

o To analyse the normal modes in case of multi degree of freedom systems 

using various numerical methods 

  

 
o Understanding the influence and stiffness coefficients 

  

 
o Understanding the transient vibrations 

  
 

Text Books: 

1. Mechanical Vibration – V.P.Singh, Dhanpat Rai & Sons. 

2. Mechanical Vibration : G.K.Grover – Nem Chand & Bros., Roorkee, INDIA 

Reference Books: 

1. Thomson, W.T, “Theory of Vibration with Applications”, CBS Pub. & 

Distributors, 3rd Ed, 1988. 

2. Tse, Morse and Hinkle, “ Mechanical Vibration”, prentice Hall of India Ltd, 1987 

3. Schaum Outline Series, “Mechanical Vibration”, Mc Graw Hill Book Company, 

1990. 

4. Lindley and Higgins, “Maintenance Engineering Hand Book” McGraw Hill Book 

Company, 1977. 
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MU- 406A  OPERATIONS RESEARCH 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

4  0    0        4                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    
To study the role of operational research in decision making. To study various 
types of model for operational research, design of simulation, waiting time 
model , transportation model-balanced & unbalanced & deterministic model. 

 

Syllabus: 

UNIT 1. Introduction: Definition, role of operations research in decision-making, 

applications in industry. Concept on O.R. model building –Types & methods. 

 

UNIT 2. Programming (LP): Programming definition, formulation, solution- graphical, 

simplex Gauss-Jordan reduction process in simplex methods, BIG-M methods 

computational, problems. 

 

UNIT 3. Deterministic Model: Transportation model-balanced & unbalanced, north 

west rule, Vogel’s Method, least cost or matrix minimal, Stepping stone 

method, MODI methods, degeneracy, assignment, traveling salesman, 

problems. 

 

UNIT 4. Advanced Topic Of LP: Duality, PRIMAL-DUAL relations-its solution, 

shadow price, economic interpretation, dual-simplex, post-optimality & 

sensitivity analysis, problems.  

 

UNIT 5. Waiting Line Models: Introduction, queue parameters, M/M/1 queue, 

performance of queuing systems, applications in industries, problems. 
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UNIT 6. Project Line Models: Network diagram, event, activity, defects in network, 

PERT & CPM, float in network, variance and probability of completion time, 

project cost- direct, indirect, total, optimal project cost by crashing of network, 

resources leveling in project, problems. 

 

UNIT 7. Simulation: Introduction, design of simulation, models & experiments, model 

validation, process generation, time flow mechanism, Monte Carlo methods- its 

applications in industries, problems. 

 

UNIT 8. Decision Theory: Decision process, SIMON model, types of decision making 

environment - certainty, risk, uncertainty, decision making with utilities, 

problems. 

 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 • Formulate and design real-world problems through models & experiments.    
 

 

• Understand the role of operations research in decision-making, and its applications 

in industry.    

 

• Understand various types of deterministic and stochastic models like transportation 

model, waiting line model, project line model etc.     

 

• Understand the relationship between a linear program and its dual and perform 

sensitivity analysis to determine the direction and magnitude of change of a model’s 

optimal solution as the data change.   

 • Design and simulate given processes to understand the real world situations  

Text Books 

1. Operation Research – TAHA, PHI, New Delhi. 

2. Principle of Operations Research – Ackoff, Churchaman, arnoff, Oxford IBH, 

Delhi. 

Reference Books 

1. Operation Research- Gupta & Sharma, National Publishers, New Delhi. 

2. Quantitative Techniques- Vohra, TMH, New Delhi 

3. Principles of operation Research (with Applications to Managerial Decisions) 

 by H.M.Wagher, Prentice Hall of India, New Delhi. 

4. Operation Research – Sharma, Gupta, Wiley Eastern, New Delhi. 

5. Operation Research – Philips, Revindran, Solgeberg, Wiley ISE. 
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List of Discipline Elective Course  

 

MU311A: Discipline Elective Course-1*  

1. Product Design and Development - MU311A (1) 

2. Air-Conditioning Equipments - MU311A (2) 
       3 Welding Technology- MU311A (3) 

       4.     Machine Tool Technology- MU311A (4) 

       5. Power Plant Engineering- MU311A (5) 

       6. Metallurgy- MU311A (6) 

 
MU312A :Discipline Elective Course-II*  

1.  Tooling for Production - MU312A (1) 

2.  Welding and Sheet metal Design and Drawing- MU312A (2) 

3.  Estimation and Design of RAC plants- MU312A (3) 
4.  Mechatronics- MU312A (4) 

5.  Flexible Manufacturing Systems- MU312A (5) 

6.  Design of Thermal Systems- MU312A (6) 

 

 

 

MU408A:Discipline Elective Course-III*  

1.  Ergonomics and Workplace design - MU408A (1) 

2.  Project Management- MU408A (2) 

3.  Non-conventional Energy Resource Utilization- MU408A (3) 

4.  Management Information System- MU408A (4) 

5.  Concurrent Engineering- MU408A (5) 
6.  Management Science- MU408A (6) 

7.                Marketing Management- MU408A (7) 

 

 

MU410A:Discipline Elective Course-IV* 

1.    Economics and Information Security - MU410A (1) 

2.    Metrology and Measurement- MU410A (2) 

3.   Plastics Mould Manufacturing - MU410A (3) 

4.    Robotic Engineering- MU410A (4) 

5.    Industrial  Controls- MU410A (5) 

6.    Solid Waste - MU410A (6) 
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MU311A (1) PRODUCT DESIGN AND DEVELOPMENT 

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    
To study essential concepts of product design and development. To design 

components for manufacture in industries, industrial design process and its 

management, product design methods, product specifications and product 

development. 

Syllabus: 

UNIT 1. Introduction:  Design theory, design materials, human factors in design, man-

machine system, applied ergonomics, characteristics of successful product 

development, challenges to product development. 

 

UNIT 2.Development process and product planning: Generic development process, 

Concept development, product development process flows, product planning 

process, identify customer needs. 

 

UNIT 3. Product specifications and concept generation:  Product specification, steps 

to establish the target specifications, Concept generation, five step concept 

generation method, concept selection, concept screening, concept testing, 

product architecture 

 

UNIT 4. Product design methods: Creative and rational, clarifying objectives - the 

objective tree method, establishing functions- the function analysis method, 

setting requirements – the performance specification method, determining 

characteristics – the QFD method, generating alternatives – morphological chart 

method, evaluating alternatives – the weighted objective method, improving 

details – the value engineering method and design strategies. 
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UNIT 5. Design for manufacture:  Estimating manufacturing cost, reducing component, 

assembly and support costs, design for assembly, design for disassembly, design 

for environment, design for graphics and packaging, effective prototyping – 

principle and planning 

 

UNIT 6. Industrial design: Its need, impact and quality, industrial design process and its 

management, legal issues in product design, design resources, economics and 

management of product development projects. 

 

UNIT 7. Prototyping:  Basics and principles of prototyping, prototyping technologies, 

planning for prototypes 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 
 

 

 Understand the methods of product development.   

  

  To understand the product concept generation and specifications.  

  To understand the methods of industrial product design and prototyping.  

  To understand the concept of design for manufacture.  

 

 

Text Books 

1. K.T. Ulrich and S.D. Eppinger, “Product design and development”, Tata McGraw 

Hill 

2. Chitale & Gupta, “Product Development”, Tata McGraw Hill 

3. Monks, J. G., “Operations Management”, McGraw Hill, 1997. 

4. George Dietor, A material and Processing approach, McGraw Hill 
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MU311A (2) AIR- CONDITIONING EQUIPMENTS 

B.Tech.(Mech.Engg.) V Semester 

No. of Credits: 3     Sessional:   40 Marks  

L | T | P |Total     Theory:   60 Marks 

3 | 0 | 0 | 3      Total:    100 Marks  

          Duration of Exam: 3 Hours  

Course Objectives:    

To study concept of different type of filtering media for removal of dust and 

odour from the air and also addition and removal of moisture.To study 

different concept of heat transfer devices, expansion devices used in RAC. To 

study   concept of Insulation, air distribution system and noise control in RAC 

system. 

 

Syllabus: 

UNIT 1. Filters: Air Cleaning, Air Filters, Methods of Air Cleaning, Dry Filters, Viscous 

Filters, Wet Filters, Electronic Filters, Centrifugal Dust Collectors, Odour Removal, 

Performance of air Filters. Humidifiers and Dehumidifiers, Steam      Humidifiers, 

Atomization Type Humidifiers, Evaporative Humidifiers, Air Washers, Spray Type 

Dehumidifiers, Adsorbers.  

 

UNIT 2. Types of Condensers, Cooling and Heating Coils: Shell and Tube type, Shell 

and Coil type, Pipe in Pipe, Electronic Heaters, Gas Fired Heaters, Oil Fired Heaters, 

Cooling Tower, Design analysis and selection of Cooling Tower.  

 

UNIT 3. Types of Compressors, Compressor Performance curves, , scroll compressor, 

and variable drive compressor. Fans: Types, Axial Flow Fans, Centrifugal Fans, Fan 

Power, Efficiency, Fan characteristics, Selection of Fans. Types of Pumps, Power 

Required, Efficiency, Performance, Characteristics, Selection of a Pump. 
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UNIT 4. Evaporators types: Flooded and Dry Evaporators, Natural and forced convection 

type, Shell and Tube, Shell and Coil, Plate type, Secondary Evaporators, Temperature 

distribution and Heat flow in Evaporator, Pressure drop, Fouling correction factor.  

 

UNIT 5.  Expansion Devices, Capillary tube, Thermostatic Expansion valve, float valve, 

Electronic expansion valve, Solenoid control valve, Pipe design, General water piping, 

Refrigerant piping. 

UNIT 6. Insulating material, Critical thickness for insulation, Relative humidity and 

insulation. Air distribution system, Ventilation system, Duct Design, Duct 

arrangement. Sources of Noise in Air conditioning system, methods of Noise 

control.  

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

  Understand the construction and working principles of different type of 

filter s for dust and odour removal. 

  Understand working of Humidifier, dehumidifier , Heating and cooling 

coils, cooling coils used in HVAC system 

  Understand working of condenser, evaporators and cooling tower used 

in HVAC system. 

  Understand working of Expansion and control devices used in  HVAC 

system 

  Understand air distribution system, Insulation and noise control in 

HVAC system. 

 

Text Books 

1.    Carrier Hand Book for HVAC Engineers. 

2.    Refrigeration and Air Conditioning by C.P. Arora – TMH. 

3.    Refrigeration and Air Conditioning by S.C.Domkundwar – DhanpatRai& 

Sons. 
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MU311A (3) WELDING TECHNOLOGY 

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    

To study essential concepts for welding processes. To study various 

techniques for weld testing. To study the concept special welding processes 

and welding automation.  

 

Syllabus: 

UNIT 1. Oxy-Acetylene Welding:     Introduction:   Welding   processes   and   their   

principles, Industrial Applications, Principles of Oxy- Acetylene Welding, 

Procedure, Types of flames, Poping, Flash Back and Fire. Equipment and 

Accessories: Torches, Regulators, Pressure Gauges, Gas Cylinders, Filler 

Rods and Welding Fluxes.   Welded Joints and their Defects: Types of Joints 

and Welding Positions, Common Welding Defects and their control 

UNIT 2. Electric Arc Welding:    Principle of Electric Arc Welding: Principle, 

Welding Procedure, Arc Length, Arc Force and Arc Blow. Equipment and 

Accessories: Welding Machines, A.C. and D.C. Transformers, Motor 

Generators, Rectifiers, Use of Tong Tester for measuring welding 

currents, Types of Electrodes and Indian system of classification and 

coding of covered Electrodes for Mild Steels. 

UNIT 3. Special and Allied Welding Processes:   Resistance Welding: Principle, 

Types and Applications, Equipment and Machinery required.  Metal Inert Gas 

Arc Welding (MIG): Principle, Advantage of Gas Shielded Arc Welding, 

Types of Metal Transfer, Welding Equipment and Shielding Gases, MIG 

Welding and its components. CO2 Welding: Difference from MIG Welding, 

Principle of operation, Welding Equipments, Welding Parameters, Joint 

Design, Welding Procedure, Advantages, Disadvantages and Applications. 

Tungsten Inert Gas Arc Welding:  Welding Equipment-Electrodes, Inert gases 

and Torches, Inert gas shielded, Spot welding Processes. Submerged Arc 

Welding: Principle of the Process and its Applications, Fluxes and Welding 
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Rods. Soldering and Brazing: Soft and Hard Solders, Fluxes, Soldering Iron, 

Soldering procedure, principle of Brazing and different methods of Brazing, 

Comparison between Brazing and Soldering. 

UNIT 4. Computer systems for Welding Engg.:  Introduction, computer systems, 

software for welding engineers, magdata, weldcost, weldvol, 

distortcalc,cutbest,weldbest, ferritepredictor and weldselector. 

UNIT 5. Destructive and non Destructive Testing of Welds:    Destructive tests: their 

advantage and Types such as Tensile Test, Bend Test, Impact Test, Hardness 

Test, Fatigue Tests, Equipment required and the test piece Geometry.   Non 

Destructive Tests: their Advantages and Limitations, Comparison with 

Destructive Tests, Visual Examination, Dye Penetrant Inspection, Magnetic 

Particle Inspection, X-Rays and Gamma Rays Inspection and Ultrasonic 

Inspection of Welds. 

UNIT 6. Automation in Welding:  Introduction, Manual Welding, Semi-Automatic 

Welding, Automatic Welding, Welding Mechanization, Flexible Automated 

Welding, Robotic Welding, Types of Welding Robots, Robot Selection 

Mechanics, Joint tracking system. 

Course Outcome (CO’S): At the end of the course, the student shall be able to: 

 

 Principles and applications of oxyacetylene and electric arc welding. 

 

  

  Understand various types of weld testing.  

  Concept and techniques of welding automation.  

  Methods of advanced and special welding processes.  

  Computer system and software for welding engineers.  

 

Text Books 

1. Welding and Welding Technology by R. Little- Tata McGraw Hill Publication. 

2. Welding Processes and Technology by R. S. Parmar- Khanna Publication.  

3. Welding Engineering and Technology by R. S. Parmar- Khanna Publication. 

 

Reference Books 

1. Welding Technology by Koeingsberger, J. R. Adair- Macmillan. 

2. Welding Technology by Rossi- Mc Graw Hill Publications. 

3. Welding Handbook, Eighth Edition, Vol. 1 & 2- American Welding Society. 
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MU311A (4) MACHINE TOOL TECHNOLOGY 

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:   

Study of machine tools ,its functions, installation of machine tools ,principles of 

machine tool design, installation of machine tools, testing of machine tools, repair 

and maintenance of machine tools. 

UNIT 1.Principles of Machine Tool Design: Machine Tool and its functions, 

classification of Machine Tools, elements of Machine Tools, Machine bed- 

functions, material, cast v/s welded structures, slides and slideways- 

functions, material, types, spindles and bearings- functions, materials, plain and 

roller bearing. Types of drives for Machine Tools-mechanical, electrical, 

hydraulic and pneumatic, stepped and stepless drives, system of change gears, 

sliding gears, clutch drives, Norton gear, layout of spindle speeds, speed values 

in A.P. and G.P., Logrithmic Progressions, layout of gear boxes, variators, 

face plate and cone Type. 

UNIT 2.Automatics: Introduction to automatics, basic concepts of automatic 

machine tools, operating cycles, particular cycles of the operative numbers, 

cam controlled automatics, cam and their types, cam layout, automatic lathes- 

Introduction, work feeding, tool feeding, classification of automatic lathes, 

single spindle chucking automatics, automatic screw machines, automatic work 

feeding devices 

UNIT 3.Pneumatics and Hydraulics in machine tools: Hydraulic system, gear 

pump, variable delivery vane pump, plunger pump, principles of operation of 

single and double acting cylinders, hydraulic motor, control valve and relay 
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valve. Pneumatic drives in machine tools, pneumatic control circuits and their  

response analysis. 

UNIT 4.Installation of machine tools: Location, lifting and unloading of machines, 

Equipments such as pulley blocks, Gantry, Derricks, Shear legs, Rollers and 

pinch bars. Slinging of shaper, milling machine. Lathe, precaution in loading 

and unloading.Foundation for machine tools. Types of Foundations, Foundation 

plans for lathe and milling machines, Erection and Levelling, Grouting. 

UNIT 5.Testing of machine tools: Factors affecting performance of machine tools, 

Machine tool-workpiece-Fixture systems, Reasons for errors in machining. 

Geometrical/Alignment Tests, Performance tests, Testing Equipments, Dial 

Gauges, Mandrel, Spirit Level, Straight Edges, Auto Collimator, Test charts, 

Testing of Lathes, Vertical Milling Machines, Radial Milling machines and 

Shaper, Introduction to Modern Testing Equipments (DIGITAL/ 

ANALOGUES). 

UNIT 6. Repair and Maintenance of Machine Tools: Types of Maintenance, Break 

Down and Preventive Maintenance, Organization of Maintenance Deptt., 

Economic aspects of Preventive Maintenance, Restoration Techniques, 

Scraping, Babbiting, Use of Plastic Compound, Weld Deposition, Metalising. 

Course Outcome (CO’S): At the end of the course, the student shall be able to: 

 
  

 Understand principles and applications of oxyacetylene and electric arc 
welding. 

 

  

  Understand various types of weld testing.  

  Understand concept and techniques of welding automation.  

  Analyse methods of advanced and special welding processes.  

  Understand computer system and software for welding engineers.  

Text Books 

1. Machine Tool Technology by S.K.Gupta 

2. Production Technology by P.C. Sharma – S.Chand & Co. 

3.  Industrial Maintenance by H.P.Garg – S.Chand & Co. 

4. Production Technology by R.K.Jain -  Khanna Publishers 
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MU311A (5) POWER PLANT ENGINEERING 

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    
To study various essential concepts of conventional and unconventional power 
plants. To study nuclear power plants and non-conventional power plant. To 
study pollution emission and their effect on environment. 

 

Syllabus: 

UNIT 1. Introduction: Energy resources and their availability, types of power plants, 

selection of the plants, review of basic thermodynamic cycles used in power 

plants.  

 

UNIT 2. Hydro Electric Power Plants : Rainfall and run-off measurements and plotting 

of various curves  for  estimating  stream flow  and  size of  reservoir,  power  

plants design,  construction  and operation of different components of hydro-

electric power plants, site selection, comparison with other types of power 

plants.  

 

UNIT 3.  Steam Power Plants: Flow sheet and working of modern-thermal power 

plants, super critical pressure steam stations, site selection, coal storage, 

preparation, coal handling systems, feeding and burning of pulverized fuel, ash 

handling systems, dust collection-mechanical dust collector and electrostatic 

precipitator.  

 

UNIT 4. Combined  Cycles: Constant pressure gas turbine power plants, Arrangements 

of combined plants ( steam & gas turbine power plants ), re-powering systems 

with gas production from coal, using  PFBC  systems,  with  organic  fluids,  

parameters  affecting  thermodynamic  efficiency  of combined cycles. 
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Problems.  

 

UNIT 5. Nuclear  Power  Plants:  Principles  of  nuclear  energy,  basic  nuclear  

reactions,  nuclear reactors-PWR,  BWR,  CANDU,  Sodium  graphite,  fast  

breeder,  homogeneous;  gas  cooled. Advantages and limitations, nuclear power 

station, waste disposal.  

 

UNIT 6. Power  Plant  Economics:  load  curve,  different  terms  and  definitions,  cost  

of  electrical energy,  tariffs  methods  of  electrical  energy,  performance  &  

operating  characteristics  of  power plants- incremental rate theory, input-out 

put curves, efficiency, heat rate, economic load sharing, Problems.  

 

UNIT 7. Non-Conventional   Power   Generation:   Solar   radiation   estimation,   solar   

energy collectors, low, medium & high temperature power plants, OTEC, wind 

power plants, tidal power plants, geothermal power plants.  

 

UNIT 8. Direct Energy Conversion Systems: Fuel cell, MHD power generation-

principle, open & closed cycles systems, thermoelectric power generation, 

thermionic power generation. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 

 Understand the principles of steam power plants and gas power plants.  

 Utility and applications of nuclear power plant.  

 Installation and commissioning of hydro-electric power plants.  

 Understand various factors affecting non-conventional power plant.  

 Understanding about different types of power plants  

 Analyse pollution emission and their effect on environment  

 

 

Text Books 

1. Power station Engineering and Economy by Bernhardt G.A. skrotzki and William 

A. Vopat – Tata Mc Graw Hill Publishing Campany Ltd., New Delhi  

2. Power Plant Engineering: P.K. Nag Tata McGraw Hill second Edition 2001.  
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MU311A (6) METALLURGY 

B. Tech. (Mech. Engg.) V Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    

To study various concepts of transformation in metals.To study heat treatment 

and case carburizing process , non destructive testing of metals, failure analysis, 

phase diagrams and cooling curves. 

 

Syllabus: 

UNIT 1. Solid Solutions: Types of Solid Solutions, Substitutional Solid Solution, 

Disordered Substitutional Solid Solution, Ordered Substitutional Solid 

Solution, Interstitial Solid Solution, Hume Rothery's Rules 

UNIT 2. Phase Diagrams: Systems, Phases and Structural Constituents, Cooling 

Curves, Phase Diagrams, Interpretation of Phase Diagrams, Gibb's Phase Rule, 

Classification of Equilibrium Diagrams, Two Metals Completely Soluble in 

Liquid and Solid State, Peritectic Reaction, Eutectoid Transformation, 

Peritectoid Transformation 

UNIT 3. Iron - Carbon System: Iron, Allotrophy, Micro-constituents of Iron and Steel, 

Iron - Carbon Equilibrium Diagram, Effect of Alloying Elements on the 

Properties of Steels, Pearlite Transformation, T.T.T. Diagram, Martensite 

Transformation, Austenite Grain Size and Grain Size Control 

UNIT 4 . Metallography: Introduction and Definition, Metallurgical Microscope, 

Preparation of Specimen, Micro and Macro Examination, Electron Microscope 
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UNIT 5. Heat Treatment Processes: Classification of Heat Treatment Processes, 

Purpose of Heat Treatment, Principles of Heat Treatment, Annealing-Definition, 

Purpose and Concepts of (a) Stress Relieving (b) Process Annealing (c) 

Spheroidising and Full Annealing. Pyrometers, Optical Pyrometer, Radiation 

Pyrometer and Other Methods of Indicating Temperature 

UNIT 6. Case Hardening and Surface Treatment: Carburizing, Pack Carburizing, Gas 

Carburizing, Nitriding, Cyaniding, Flame Hardening, Induction Hardening 

UNIT 7. Failure Analysis: Fracture, Types of Fracture, Brittle Fracture, Ductile Fracture, 

Mechanism of  Fracture,   Fatigue  :-  Introduction,   Fatigue   Limit, Mechanism 

of Fatigue, Creep, Creep Curve, Low Temperature and High Temperature Creep, 

Transient and Viscous Creep, Mechanism of Creep 

UNIT 8. Non Destructive Testing of Metals: Non Destructive Tests Such as Radiography, 

Ultrasonic Inspection, Magnetic Particle Inspection, Flourescent Penatrant 

Inspection. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 

  Understand the types of solid solution and phase diagram.  

  Develop utility and applications of metallography.   

  Understanding the mechanism of fracture.  

 
 Understand heat treatment process and various factors affecting the heat treatment 

process.  

 

Text Books 

1. Elements of Physical Metallurgy –Albert G.Guy – Addison Wesley 

2. Metallurgy for Engineers - Rollason – Edward Arnold Publishers 

3. Mechanical Metallurgy – Dieter – McGraw Hill 

4.      Physical Metallurgy for Engineers – Clark – Eastern Western Publishers 

5.    Elements of Material Science  - Vlack  - Addison Wesley 

       6.        Engineering Physical Metallurgy - Lakhtin – CBS Publications 
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MU312A (1) TOOLING FOR PRODUCTION 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    
To study various design of cutting tools for production. To study various 
gauges ,jigs and fixtures for production, press tools like bending, forming, 
drawing, moulds for plastic and die casting. 

Syllabus: 

UNIT 1. Design of cutting tools: Design of single point Turning Tool, Tool signature, 

Design features for Twist Drill, Milling Cutters, Cutting Tool materials. 

UNIT 2. Gauges and Gauges Design: Design of Plug Gauges and Ring Gauges, 

Standards, Design of Flush Pin Gauges, Indicating Gauges, Functional Gauges, 

Operation of Air Gauge. 

UNIT 3. Jigs and Fixtures: Advantages for Jigs and Fixtures, Elements of Jigs and 

Fixtures, Principle of location, locating devices, clamping devices, Types of 

Drill Jigs, Template Jig, Plate Jig, Box Jig and indexing Jig, Examples of 

Milling Fixtures, Design considerations for Jigs and Fixtures. 

UNIT 4. Design of Press Tools: Press working operations, Types of Presses, Tonnage 

required, Blanking Tool and parts, Piercing Tool, Progressive Tool and parts, 

strip layout, scrap calculation for Blanking and Piercing operations. 

UNIT 5. Design of Bending, Forming and Drawing Tools: Bending operation, Spring 

back, Design features for Bending Die, Forming Die, Draw calculations, Draw 

Tool parts, Design features. 
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UNIT 6. Moulds for Plastic and Die Casting: Common Types of Plastics, Simple 

Injection Moulding Tool details, Compression Mould and Transfer Mould 

Arrangements. Die for Cold Chamber Die Casting. 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 

  Understand the various design of cutting tools.  

  Understand  applications of jigs and fixture for production.   

  Understanding the mechanism of  press tools like bending,forming,drawing,etc.  

  Develop  moulds for plastic and die casting.  

 

Text Books   

1. Fundamentals of Tool Design – Donaldson - TMH 

2. Theory of Metal Cutting and Tool Design – Arshinov – Mir Publishers, Moscow. 

3. Fundamentals of Tool Design- ASTME 

4.   Tool Design- H.W, Pollack - Tarapouevala 

5.   Jigs and fixtures - P. B. Joshi – McGraw Hill 

      6.   An introduction to Jigs and Fixtures- M.HA Kempster – Whitaker & Sons Ltd. 
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MU312A (2) WELDING AND SHEET METAL DESIGN AND DRAWING 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    
To study  various types of welded design . To study cost estimation, economics of 

welding ,riveted joints, design of thick and thin cylinder, pressure vessel,design 

of punches and die .  

UNIT 1.  Design of Welded Joints: Joints subjected to Tensile and Compressive stress, 

Single and Double "V" groove Butt Joint, Transverse Fillet Joints, Parallel 

Fillet Joints, Joints subjected to Torsion:-Circular Fillet Weld, Long Adjacent 

Fillet Weld. Welded Joints subjected to Varying Loads:-Spot Welded Joints, 

Welding Symbols. 

UNIT 2.  Design of Rivetted Joints: Design of Structural Rivetted Joints.-Failure of 

Rivetted Joints, Calculation of Strength and Efficiency of Joints with Eccentric 

Loading, Design of Lozenge Joints:-Calculation of Rivet Diameter, Number of 

Rivets, Their Arrangement, Strap thickness, Efficiency of the Joint 

UNIT 3.  Design of Pressure Vessels: Cylindrical, Spherical and Dished End Shells, 

Design of Pipes, Design Considerations in Pressure Vessels. 

UNIT 4.   Design of Thick and Compound Hydraulic Cylinders 

UNIT 5.  Design of Punches and Die for Sheet metal work : Punch and Die sizes for 

Punching and Blanking, Shearing force for Punching and Blanking, Center of 

Pressure, Blanking Layout, Design of Blanking Tool, Piercing Tool and 

Progressive Tool for simple component like Washer. 



103 

UNIT 6.  Cost Estimation and Economics of Welding: Cost Elements of a Welded 

Job-Material Cost, Fabrication Cost, Preparation Cost, Welding Cost, Finishing 

Cost and Overhead Cost, Economy in Preparation and Welding a Job-Labour 

Accomplishment Factor, Cumulative effect of Poor Practices on Cost, Cost 

Calculation of a Welded Job, Uses of Jigs and Fixtures and Weld Gauges. 

UNIT 7. Prediction and Control of Distortion: Calculation of Longitudinal 

Contraction, Transverse Contraction, Angular Contraction due to Single Weld 

Pass, Good Practice in Fracture Safe Design, Practical Approach to Fatigue Safe 

Design.  

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

  Understand the various welded design.  

  Utility and applications of welding in thin and thick pressure vessel..   

  Understanding the mechanism of punches and die in sheet metal work.  

 
 Understand cost estimation and economics of welding. 

  

Text Books   

1. ISI HandBook for Manual Metal Welding for Welders. 

2. Fundamentals of Tool Design  - Donaldson - TMH 

3. Fundamentals of Tool Design - ASTME 

4. Tool Design   - H.W. Pollack - Tarapouevala 

5. Jigs and fixtures   - P.B Joshi - MCH 

6. Fundamentals of Machine Design - Juvinall – Richard Dennis Publishers 

7. Machine Design   - Pandya and Shah – Charotar Publishing Co. 
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MU312A (3) ESTIMATION AND DESIGN OF RAC PLANTS 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    

To study various types of air-conditioning design and ducting. To study heat 
load estimation and design  for air-conditioning building. To study cold 
storage and ice making requirements of system. 

 

Syllabus: 

UNIT 1. Load Estimation: Building Survey and Heat Load Estimation, design 

conditions, solar radiations, Heat Gain through Walls, Roofs and Glasses, Load 

from Partitions, Ceilings and Floors, Load from outdoor Air, Ventilation and 

Infiltration, Effect of outdoor Air on Load, Heat Sources within Conditioned 

Space, Miscellaneous Heat Sources, Minimum entering Air Temperature, Load 

Estimating forms, Examples, Cooling Load calculations of Restaurant, Office 

Building, Auditorium. Heat Load calculation, Design Conditions, General 

Procedure Design for outdoor Weather conditions, Transmission Heat Loss, Heat 

Load Estimation forms, Modification of Cooling Load for Year Round Air 

Conditioning. 

UNIT 2. Space Air Distribution: Definition, Standard for satisfactory conditions, 

Principles of Air Distribution, Blow, Drop, Spread, Induction, Types of 

Outlets, Performance of Outlets, Outlet Location and Selection, Layout for Air 

Distribution, Directional and Volume Control, Return and Exhaust Intakes, Air 

Distribution for Refrigerated Space, Ventilation Requirement, Outside and 

Inside Design Conditions. 
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UNIT 3. Air Duct Design :Pressure changes, Friction Losses, Continuity Equation, 

Darcy Formula, Circular equivalent of Rectangular Ducts, Dynamic Loses, 

Pressure Losses in Elbows and Divided flow, Losses due to Area changes, Duct 

designing methods, Sizing Procedure, Equal Friction Method, Static Regain 

Method, Construction details, Heat Losses from Ducts. 

UNIT 4. Piping Design :General Procedure for Piping Design, Refrigerant piping, Design 

Considerations, Piping of Suction Line, Liquid Refrigerant Line, Discharge 

Line, Steam and Water Piping Design. 

UNIT 5. Automatic Ice Makers: Cube ice, Flaked and Compressed Ice, Machine 

Performance, Characteristics of Clear Chip, Clear Cube, Clear Flake machines, 

General idea of System Design, Water Treatment of Ice Making, Common 

Defects of Ice and their Remedies. 

 

UNIT 6. Design of Cold Storage: Introduction, Causes of food spoilage, Factors 

contributing to food spoilage, Control measure to be taken to prevent 

spoilage of food, Cold Storage Practices, Effect of Low Temperature on 

Milk, Eggs, Methods of Preservation, Slow Freezing, Quick Freezing, 

Effect of Humidity, Storage Temperature, Relative Humidity and Air 

Motion, Estimation of Load, Load Calculations, Number of Air Changes, 

Calculations for Cold Storages, Capacity, Numericals. 

 

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

  Understand the heat load estimation of air-conditioning system.  

  Understand general procedure of piping design in air-conditioning systems.  

  Analyse  cold storage system and ice making requirements of system.  

  Understand air space ducting and duct design in air-conditioning system.  

  Design and development refrigeration system  

  Develop refrigeration  system improvement.  

 

Text Books  

1. Carrier HandBook for HVAC Engineers. 

2. ISHRAE HandBook for HVAC Engineers 

3.   HVAC System Design Practices - McQuisten – John Wiley & Sons. 

4. Refrigeration and AirConditioning- Manohar Prasad – New Age 

International. 

5. Refrigeration and AirConditioning- C.P.Arora – TMH. 
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MU312A (4) MECHATRONICS 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    
To study essential concepts of various actuation system . To study  concept and interfacing 

of various hardware in   mechatronics design of mechanical products. To study control 

system for effective functioning of  mechatronics systems using digit electronics, 

microprocessors, microcontrollers and PLC. 

 

    

Syllabus: 

UNIT 1. Introduction and Basics: What is Mechatronics?; A Measurement System with 

its constituent elements; Open and Closed Loop Systems; Sequential 

Controllers; Micro-processor Based Controllers; The Mechatronic 

Approach.  

 

UNIT 2. Hardware of Measurement Systems; A review of Displacement, Position 

Velocity, Motion, Force, Fluid Pressure, Liquid Flow, Liquid Level, 

Temperature, Light Sensors / along with Performance Terminology; 

Selection of Sensors; Input Data by Switches; Signal Conditioning; Brief 

Review of Operational Amplifier; Protection; Filtering; Wheat Stone 

Bridge; Digital Signals; Multiplexers; Data Acqusition; Digital Signal 

Processing; Pulse Modulation; Data Presentation Systems – Displays; 

Data Presentation Elements; Magnetic Recording; Data Acquisition 

Systems; Testing & Calibration; Problems.  

 

UNIT 3. Pneumatic, Hydraulic, Mechanical and Electrical Actuation Systems: 

Pneumatic and Hydraulic Systems; Directional Control Valves; Valve 

Symbols; Pressure Control Valves; Cylinder Sequencing; Process Control 
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Valves; Rotary Actuators; Mechanical Systems – Types of Motion, 

Kinematic Chains, Cams, Gear Trains, Ratchet & Pawl, Belt & Chain 

Drives, Bearings, Mechanical Aspect of Motor Selection; Electrical 

Systems; Mechanical & Solid State Switches; Solenoids; D.C. & A.C. 

Motors; Stepper Motors; Problems.  

 

UNIT 4. System Modeling and Performance: Engg. Systems; Rotational – 

Translational Systems; Electro-mechanical Systems; Hydraulic – 

Mechanical Systems; A review of modeling of First and Second Order 

Systems and Performance Measures; Transfer Functions for first order 

System, Second Order System, Systems in series & Systems with 

Feedback Loops; Frequency Response of First Order and Second Order 

Systems; Bode Plots: Performance Specifications: Stability; Problems.  

 

UNIT 5. Closed Loop Controllers: Continuous and Discrete Processes – Lag, Steady 

State Error; Control Modes; Two- step Mode; Proportional Mode – 

Electronic Proportional Controllers; Derivative Control – Proportional 

plus Derivative Control; Integral Control - Proportional plus Integral 

Control; PID Controller – Operational Amplifier PID Circuits; Digital 

Controllers – Implementing Control Modes; Control System Performance; 

Controller Tuning – Process Reaction Method & Ultimate Cycle Method; 

Velocity Control; Adaptative Control; Problems.  

 

UNIT 6.  Digital Logic and Programmable Logic Controllers : A Review of Number 

Systems & Logic Gates; Boolean Algebra; Kanaugh Maps; Sequential 

Logic; Basic Structure of Programmable Logic Controllers; Input/ Output 

Processing; Programming; Timers, Internal Relays and Counters; Master 

& Jump Controls; Data Handling; Analogue Input/ Output; Selection of a 

PLC; Problems.  

UNIT 7.  Microprocessors and Input/Output Systems: Control; Microcomputer 

Structure; Micro- controllers; Applications; Programming Languages; 
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Instruction Sets; Assembly Language Programs; Subroutines; Why C 

Language ? A review of Program Structure, Branches, Loops, Arrays, 

Pointer; Examples of Programs; Interfacing; Input/ Output; Interface 

Requirements; Peripheral Interface Adaptors; Serial Communication 

Interface; Examples of Interfacing; Problems.  

UNIT 8.  Design and Mechatronics: Design Process; Traditional and Mechatronics 

Design; Possible Mechatronics design solutions for Timed Switch, Wind 

Screen Wiper Motion, Bath Room Scale, A Pick & Place Robot, 

Automatic Camera, Engine Management System & Bar Code Recorder.  

Course Outcome (CO’S): At the end of the course, the student shall be able to: 

 

  Generate conceptual design for Mechatronics products based on potential custom 
requirements  

   

  Select appropriate sensors and actuators.  

 

 Design a control system for effective functioning of Mechatronics systems using 

digit electronics, microprocessors, microcontrollers and PLC  

  Develop system model for mechanical  system  

  Understand   hardware tools to build mechatronics system   

 

Text Books 

1.  Mechatronics by W. Bolton, Published by Addition Wesley.  

2.  Mechatronics System Design – Devdas Shetty and Richard A. Kolx Brooks/ Cole 

1997.  

Reference Books  

1.  Introduction to Mechatronics and Measuring System: david G. Alciation and 

Michael B. Hits and Tata McGraw Hill  

2.  Mechatronics – Sensing to Implementation - C.R.Venkataraman, Sapna  
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MU312A (5) FLEXIBLE MANUFACTURING SYSTEMS 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    

 To study various techniques for automation and automated assembly. To study  concept and 

interfacing of various hardware and software for automation of mechanical products. To 

study flexible manufacturing system and control strategies. 

 

Syllabus: 

UNIT 1 Automation: Types of automation, reasons for automating, automation 

strategies, Detroit-type automation: Automated flow lines, methods of 

work part transport, Transfer mechanisms, buffer storage, automation for 

machining operations.  

 

UNIT 2. Automated Assembly Systems: Design for automated assembly, types of 

automated assembly systems, part feeding devices, quantitative analysis of 

the delivery system operation, analysis of a single-station assembly 

machine, numericals.  

 

UNIT 3. Group Technology: Part families, parts classification and coding, types of 

classification and coding systems. Machine cell design: The composite 

part concept, types of cell designs, determining the best machine 

arrangement, benefits of group technology.  

 

UNIT 4. Flexible Manufacturing Systems: Components of an FMS, types of systems, 

where to apply FMS technology, FMS work stations. Material handling 
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and storage system: Functions of the handling system, FMS layout 

configurations. Material handling equipment. Computer control system: 

Computer function, FMS data file, system reports. Planning the FMS, 

analysis methods for FMS, applications and benefits.  

 

UNIT 5. Robotic Technology: Joints and links, common robot configurations, work 

volume, types of robot control, accuracy and repeatability, other 

specifications, end effectors, sensors in robotics.  

 

UNIT 6. Robot Programming: Types of programming, lead through programming, 

motion Programming, interlocks, advantages and disadvantages. Robot 

languages: Motion programming, simulation and off-line programming, 

work cell control.  

 

UNIT 7. Robot Applications: Characteristics of robot applications, robot cell design, 

types of robot applications: Material handling, processing operations, 

assembly and inspection.  

Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 

  Understand the procedure of manufacturing automation.  

  Analyze automated assembly in manufacturing.  

  Understand knowledge of types of robot and robot applications.   

  To be expertise of robot programming  

  Understand a flexible manufacturing system and control strategies.  

  Develop best machine arrangement using GT.  

Text Books  

1. Automation, Production Systems and Computer Integrated Manufacturing- 

Groover M.P, Prentice Hall of India.  

2. CAD/CAM – Groover M.P, Zimmers E.W, Prentice Hall of India.  

Reference Books 

1.  Approach to Computer Integrated Design and Manufacturing: Nanua Singh, John 

Wiley and Sons, 1998.  

2.  Production Management Systems: A CIM Perspective- Browne J, Harhen J, 

Shivnan J, Addison Wesley, 2
nd 

Ed. 1996. 
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MU312A (6) DESIGN OF THERMAL SYSTEMS 

B. Tech. (Mech. Engg.) VI Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    

To understand various types of thermal and air-conditioning processes. To study 

heat load estimation, design for air-conditioning building , heat exchangers design 

and psychometric process. 

 

 

UNIT 1.  Psychrometry of Air Conditioning Processes: Design Conditions & Load 

Calculations  Psychrometric  Processes  in  Air  Conditioning  Equipments,  

Analysis  of  Air  Conditioning systems for summer & winter conditions, 

Inside & out side design conditions for comfort, Industrial Air Conditioning. 

Cooling  &  Heating  Load  calculations-  Heat  transfer  through  building  

structures,  solar heat  gain,  Infiltration  &  ventilation  air,  Internal  heat  

gain,  Occupancy  &  Product  load, Room  sensible  heat factor,  Effective  

sensible  heat  factor &  Grand  sensible  heat  factor, capacity of the plant. 

Design & Selection of Air conditioning Apparatus Heat  &  moisture  transfer  

in  Air  conditioning  apparatus,  Enthalpy  potential,  Analysis  of Coil & 

Spray Equipments, Design of Cooling & Dehumidifying coils, Design of Air 

Washer & Cooling Towers.  

 

UNIT 2.  Analysis  of  Complete  Vapour  Compression  System:    Design  and  

Balancing  of  System Components, Type of Refrigerant Compressors, 

Condensers, Evaporators & Expansion devices used in   Vapour   

Compression   Refrigeration   Cycles,   Design   and   Selection   of   
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individual components  and  their  performance  characteristics,  Use  of  P-H  

charts  for  different Refrigerants in performance predication of the cycle. 

Analysis of the complete vapour-compression system and determination of 

‘Balance Points' using Graphical and Analytical methods, system simulation. 

Layout & selection of Refrigerant, water and Brine pipings for the designed 

system. Selection of Refrigeration and Air conditioning Controls for the 

system.  

 

UNIT 3.  Design of Turbomachines: Principles of Design of turbo machines, Design of 

axial flow turbine stage, Design of axial flow compressor stage, Design of 

centrifugal compressor.  

 

UNIT  4.  Design of Heat Exchanger : Study   of   design   aspects,   fluid   flow   and   

heat   transfer   characteristics,   Material requirement of heat exchange 

equipments, Liquid - to liquid and Liquid - to - gas heat exchange systems, 

Familiarity with use of design related standards and codes,   Design of Heat 

exchanger.  

 

UNIT 5. Optimization of Design of Thermal Systems: like condenser, evaporator, 

cooling tower for minimum   cost   and   maximum   performance,   

Development   of   computer   program   for design,  Environmental  

consideration  in  design  of  thermal  systems,  Analysis  of  thermal systems 

using FEM.  

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 

  Understand the heat load estimation of air-conditioning system.  

  General procedure of heat exchanger design in air-conditioning systems.  

  Complete analysis of vapor compression refrigeration system.  

  Environmental consideration in design of thermal systems.  

  Understanding about the thermodynamics of the refrigeration systems  

  Design of thermal systems  

 

Reference Books 
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1. Refrigeration & Air Conditioning - By C.P. Arora  - TMH 

2. Refrigeration & Air Conditioning - By Manohar Prasad – New Age International.  

3. Principles of Refrigeration (S.I.Units) - By Roy J.Dossat  - AWL. 

4. Air Conditioning  Engineering - By W,P.Jones  - Butterwouth. 

5. Heating, Ventilating and Air Conditioning - By Mc Quistion, Parker & Spitler  - 

John Wiley Publishing Co.  

6. Refrigeration & Air Conditioning Data Book - Manohar Prasad – New Age 

International  

7. Ashrae hand Book - Fundamentals  

8. Refrigeration & Air Conditioning-Stoecker & Jones  - Wiley 

9. Refrigeration & Air condioning - By P.L.Ballaney   - Khanna Publishers. 
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MU408A (1) ERGONOMICS AND WORK PLACE DESIGN 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    

 To study various concepts of ergonomics and application in mechanical engineering. To   
study human error and risk in product design and manufacturing. To study  methods of 

questionnaire in design and assessment. 

 

Syllabus: 

UNIT 1.  Basic Principles of Ergonomics: Anthropometry, Posture and Health; 

Anthropometry Practical; Displays, Controls and HMI; Tools and 

Equipment Design; Workplace Design and Assessment; Task Analysis; 

Questionnaire and Interview Design; Product Design and Evaluation; 

Designing for manufacture and maintenance; Health and Safety 

Legislation and Ergonomics. 

  

UNIT 2. Application of Ergonomics: Principles, Cognitive Ergonomics, Human 

Information Processing; Memory; Reading; Perception; Navigation; 

Problem Solving; Decision Making, Human-Computer Interaction, 

Input/Output Technology, Usability; Evaluation; Health problems. 

  

UNIT 3. Future Systems: Job Design, Scientific Management, Enrichment, 

Enlargement, Rotation, Cells, Shift work, Management Style and Job 

Design, Change Management. New Technology, Unemployment, 

Deskilling, Introducing new technology. Questionnaire design and 

assessment. Task analysis  techniques. Measurement of human error and 

risk. Use of simulation and prototypes. Product Evaluation. Experimental 

Design.  
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UNIT 4.  Case Studies: A set of case studies will be used to demonstrate how 

ergonomics has lead to changes in work activity, safety and product 

design. Case studies will include advanced computer applications, 

workplace assessment and re-design, accident analysis and industrial 

inspection, and in manufacturing. Students will be required to apply the 

principles to a real life ergonomic design as applied to a product, service 

or computer application.  
Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 

 

 

 Understand the basic principles of new technology ergonomics in mechanical 

engineering.  

 
 Understand the applications of ergonomics in product design, manufacturing and 

maintenance.  

 

 Understand the concept of measurement of human error and risk in product design and 

manufacturing.  

  Develop  the  concepts of ergonomics in engineering.  

  Understand methods of questionnaire in design and assessment.  

 

Text Books  

1. Work Design: Industrial Ergonomics – Knoz, Stephan A., Johnson, Steven, 

Holcomb Hathaway, Scottsdale, AZ.  

2. Human factors in engineering and design – Sanders, M.S. & McCormick, E.J., 6
th 

ed., McGraw-Hill, New York.  

Reference Books 
1.  Ergonomics: Man in his working environment- Murrell, K.F.H, Champan & Hall, 

London.  

2.  Man – Machine Engineering – Chapanis A: Wordsworth Publishing Co.  

3.  The Practice and Management of Industrial Ergonomics – Alexander, D.C., 

Prentice-Hall, Englewood Cliffs, NJ.  

4.  Textbook of Work Physiology – Astrand, P.O. & Rhodahl, K.– McGraw-Hill, 

New York.  

5.  Human Factors in Lighting – Boyce, P.R. Macmillan, New York.  

6.  The Ergonomics of Workspaces and Machines: A design manual – Clark, T.S. & 

Corlett, E.N. Taylor & Francis, London.  

7.  Ergonomics at work. Oborne, D Wiley, London.  

8.  Bodyspace–Anthropometry, Ergonomics and Design. – Pheasant, S. Taylor & 

Francis 
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MU408A (2) PROJECT MANAGEMENT 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    
To  study  develop project within time, resource & budget. To study  project execution with 

strategies. To study types of projects, project life cycle,  identify project issues 

,development of project network ,CPM and PERT. 
 

Syllabus: 

UNIT 1.Introduction & Overview: Definitions, Types of projects, Project life cycle 

(Project phases) and decisions. 

UNIT 2. Go/ No-Go decisions based on: a) Project Identification and Screening, b) 

Project Appraisal: Market, Technical, social, Ecological & Financial, c) 

Project Selection: Pragmatic, pair wise, MADM approach. 

UNIT 3. Development of Project Network: Project description, Work break down 

structure, Nomenclature, Rules for drawing and representation, consistency 

and Redundancy in Project Networks, Matrix representation. 

UNIT 4. Basic Scheduling with Networks (Forward & Backward Pass) 

UNIT 5. CPM & PERT: Activity times, Completion, Floats, Probability (ND usage), 

Examples, and Problems. 

UNIT 6. Project Monitoring & Control: Project adjustments, Crashing: Direct & 

Indirect cost, Normal & Crash: duration & cost, Resource leveling: Types, 

usage, leveling, Problems, Managing Risk. 

UNIT 7. Role of Human Factors: Dealing with people Team Building and 

Leadership in Projects, commitment, work culture, motivation, coordination, 

attitude, innovation.  

UNIT 8. Project Completion, Review and Future Directions 
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Course Outcomes (CO’S): At the end of the course, the student shall be able to: 
 

 

 
 Understand about the types of projects and project appraisal & selection.  

  Complete understanding about development of project network.  

  Understanding the role of human factors in a project.  

 

 Understand Project evaluation & review technique (PERT) & Critical path method 

(CPM).  

  Understand  how to control & monitor a project.  

 

 

Reference Books 

1. Project Management by Clifford Gray and Erik Larson. (Tata McGraw Hill 

Edition) 

2. Management Guide to PERT/ CPM by Wiest, JD and Levy F.K. (PHI)  

3. Industrial Engg. & Mgmt. by Dr Ravi Shankar. Galgotia Publications. 
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MU408A (3) NON-CONVENTIONAL ENERGY RESOURCES AND 

UTILISATION 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    

 To study energy resources ,energy planning and their utilization. To study various non-

conventional energy sources such as bio-gas, solar energy and its utilization,wind energy, etc. 
To study operating  characteristics  of  fuel  cells and  tidal energy. 

 

Syllabus: 

UNIT 1.   Energy resources and their utilization : Indian   and   global   energy   

sources,   Energy   exploited,   Energy   planning,   Energy parameters (energy 

intensity, energy-GDP elasticity), Introduction to various sources of energy,   

Solar   thermal,   Photovoltaic,   Water   power,   Wind   energy,   Biomass,   

Ocean thermal,  Tidal  and  wave  energy,  Geothermal  energy,  Hydrogen  

energy  systems,  Fuel cells, Decentralized and dispersed generation.  

Solar radiations: Extra terrestrial radiation, Spectral distribution, Solar 

constant, Solar radiations on  earth, Measurement  of  solar  radiations,  Solar  

radiation  geometry,  Flux  on  a  plane  surface, Latitude,  Declination  angle,  

Surface  azimuth  angle,  Hour  angle,  Zenith  angle,  Solar altitude  angle  

expression  for  angle  between  incident  beam  and  the  normal  to  a  plane 

surface (no derivation), Local apparent time, Apparent motion of sun, Day 

length, Solar radiation data for India.  

 

UNIT 2.  Solar energy: Solar   thermal   power   and   it's   conversion,   Solar   

collectors,   Flat   plate,   Performance analysis  of  flat  plate  collector,    Solar  
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concentrating  collectors,  Types  of  concentrating collectors,   Thermodynamic   

limits   to   concentration,   Cylindrical   collectors,   Thermal analysis of solar 

collectors, Tracking CPC and solar swing. Solar thermal energy storage, 

Different systems, Solar pond. Applications,  Water  heating,  Space  heating  &  

cooling,  Solar  distillation,  solar  pumping, solar cooking, Greenhouses, Solar 

power plants.  

Solar photovoltaic system: Photovoltaic  effect,  Efficiency  of  solar  cells,  

Semiconductor  materials  for  solar  cells, Solar  photovoltaic  system,  

Standards  of  solar  photovoltaic  system,  Applications  of  PV system, PV 

hybrid system.  

 

UNIT 3.  Biogas: Photosynthesis, Bio gas production, Aerobic and anaerobic bio-

conversion process, Raw materials, Properties of bio gas, Producer gas, 

Transportation of bio gas, bio gas plant technology & status, Community biogas 

plants, Problems involved in bio gas production, Bio  gas  applications,  

Biomass  conversion  techniques,  Biomass  gasification,  Energy recovery from 

urban waste,  Power generation from liquid waste, Biomass cogeneration, 

Energy plantation, Fuel properties, Biomass resource development in India.  

Wind energy: Properties  of  wind,  Availability  of  wind  energy  in  India,  

wind  velocity,  Wind  machine fundamentals, Types of wind machines and 

their characteristics, Horizontal and Vertical axis wind mills, Elementary design 

principles,   Coefficient of performance of a wind mill rotor,  Aerodynamic  

considerations  in  wind  mill  design,  Selection  of  a  wind  mill,  Wind energy 

farms,  Economic issues, Recent development.  

 

UNIT 4 . Electrochemical effects and fuel cells: Principle of operation of an acidic fuel 

cell, Reusable cells, Ideal fuel cells, Other types of fuel   cells,   Comparison   

between   acidic   and   alkaline   hydrogen-oxygen   fuel   cells, Efficiency  and  

EMF  of  fuel  cells,  Operating  characteristics  of  fuel  cells,  Advantages  of 

fuel cell power plants, Future potential of fuel cells .  

Tidal power: Tides and waves as sources of energy, Fundamentals of tidal 
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power, Use of tidal energy, Limitations of tidal energy conversion systems.  

Hydrogen Energy: Properties of hydrogen in respect of its use as source of 

renewable energy, Sources of hydrogen, Production of hydrogen, Storage and 

transportation, Problems with hydrogen as fuel, Development of hydrogen 

cartridge, Economics of hydrogen fuel and its use.  

 

UNIT 5. Thermoelectric systems: Kelvin   relations,   power   generation,   Properties   

of   thermoelectric   materials,   Fusion Plasma generators.  

Geothermal energy: Structure  of  earth's  interior,  Geothermal  sites,  

earthquakes  &  volcanoes,  Geothermal resources,  Hot  springs,  Steam  

ejection,  Principal  of  working,  Types  of  geothermal station   with   

schematic   representation,   Site   selection   for   geothermal   power   plants. 

Advanced concepts, Problems associated with geothermal conversion.  

Ocean energy: Principle  of  ocean  thermal  energy  conversion,  Wave  energy  

conversion  machines, Power plants based on ocean energy, Problems 

associated with ocean thermal energy conversion systems, Thermoelectric 

OTEC, Developments of OTEC, Economics. Impact   of   renewable   energy   

generation   on   environment,   Kyoto   Protocol,   Cost   of electricity 

production from different energy sources, Energy options for Indian economy.  

 
Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 
 Understand about the types of energy resources and energy requirement.  

  Complete understanding about production and utility of  bio-gas and wind energy.  

  Understanding the utility  of  solar energy.  

 

 Understanding the  project evaluation & review technique (PERT) & critical path 

method (CPM).  

  Understanding tidal and wave energy as alternate resource .  

 

Reference Books 

1. Bansal Keemann,  Meliss,” Renewable energy sources and conversion technology", 

Tata McGraw Hill.  

2. Kothari D.P., “Renewable energy resources and emerging technologies", Prentice 

Hall of India Pvt. Ltd.  

3. Ashok V. Desai, "Non conventional Energy", New Age International Publishers Ltd. 
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MU408A (4) MANAGEMENT INFORMATION SYSTEM 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    

 To study about various concepts of management information system. To Study about 

business application of information system ,enterprise & global management, security 

& ethical challenges. 

 

Syllabus: 

UNIT 1.  Organisation & Types, Decision Making, Data & information, Characteristics 

& Classification of information, Cost & value of information, various channels 

of information & MIS.  

 

UNIT 2. Foundation of Information System: Introduction to Information System in 

Business Fundamentals of Information System, Solving Business Problems with 

Information System, Concept of Balanced MIS, Effectiveness & Efficiency 

Criteria. Tool and Techniques of MIS- dataflow diagram, flow chart etc.  

 

UNIT 3. Business application of information technology: electronic commerce 

Internet, Intranet, Extranet & Enterprise Solutions, Information System for 

Business Operations, Information system for managerial Decision Support, 

Information System for Strategic Advantage.  

 

UNIT 4. Managing Information Technology,  Enterprise & Global Management, 

Security & Ethical Challenges, Planning & Implementing Change. Reports: 

Various types of MIS reports, GUI & Other Presentation tools.  
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UNIT 5. Advanced concepts in information system: Enterprise Resource Planning: 

introduction, various modules like Human Resources, Finance, Accounting, 

Production & Logistics. Supply Chain Management, CRM, Procurement, 

Management System Object Oriented modeling case studies.  

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

  Understand about managing the information system.  

   

  Understanding about organization of information system.   

 

 Understand knowledge of application of business information 

system.  

  Understanding about the enterprise resource planning.  

  Solving business problems with information system .  

 

Reference & Text Books 

1. O.Brian, “Introduction to Information System”, McGraw Hill. 

2. O.Brian, “Management Information System”, TMH. 

3. Alter, “Information Systems: A Management Perspective”, Addison Wesley. 

4. Arora & Bhatia, “Information Systems for Managers”, Excel 

5. Bansal, “Information System Analysis & Design”, TMH. 

6. Jawadegar, “Management Information System”, TMH. 

7. Murdick, “Information System for Modern Management”, PHI. 

8. Alexis Leon, “Enterprise Resource Planning”, TMH. 
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MU408A (5) CONCURRENT ENGINEERING 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

Course Objectives:    

 To study about various techniques of concurrent engineering. To Study about quality in 

design. To study about design and manufacturing strategies, quality engineering & 

methodology for robust product. 

Syllabus: 

UNIT 1.  Introduction:    Background  and  challenges  faced  by  modern  production  

environment,  sequential engineering  process,  Concurrent  engineering  

definition  and  requirement,  meaning  of concurrent  objectives  of  CE,  

benefits  of  CE,  Life  cycle  design  of  products,  life  cycle costs. Support for 

CE: Classes   of   support   for   CE   activity,   CE   organizational,   structure   

CE,   team composition and duties, Computer based Support, CE 

Implementation Process.  

 

UNIT 2. Design Product for Customer:   Industrial Design, Quality Function 

Deployment, house of quality, Translation process of quality function 

deployment (QFD). Modeling of Concurrent Engineering Design: 

Compatibility approach, Compatibility index, implementation of the 

Compatibility model, integrating the compatibility Concerns.  

 

UNIT 3. Design for Manufacture (DFM):  Introduction, role of DFM in CE, DFM 

methods, e.g. value engineering, DFM guidelines, design  for  assembly,  

creative  design  methods,  product  family  themes,  design axioms, Taguchi    

design    methods,    Computer    based    approach    to    DFM.    Evaluation    
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of manufacturability and assemblability.  

 

UNIT 4. Quality by Design :  Quality engineering & methodology for robust product 

design, parameter and  Tolerance design,   Quality   loss   function   and   signal   

to   noise   ratio   for   designing   the   quality, experimental approach.  

 

UNIT 5. Design for X-ability: Design  for  reliability,  life  cycle  serviceability  design,  

design  for  maintainability, design  for  economics,  decomposition  in  

concurrent  design,  concurrent  design  case studies.  

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 
 Understand about design and manufacturing concepts.  

  Understanding about quality in design.   

  Understand  about the organization of concurrent engineering.  

  Understanding about the designing a product for a customer.  

  Usage of Modeling of Concurrent Engineering Design.  

 

 Text Books  

1. Concurrent Engineering- Kusiak  - John Wiley & Sons  

2. Concurrent Engineering- Menon   - Chapman & Hall  
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MU408A (6) MANAGEMENT SCIENCE 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 3                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

Course Objectives:    

 To study about management  functions. To Study about Organization system. To 

study about different Management techniques, planning, organising, staffing, 

directing and controlling of human resource. 

 

Syllabus: 
 

Management Concepts: Meaning of Management, Definitions of Management, 

Characteristic of Management, Management Vs Administration, Management-

Art, Science and Profession, Importance of Management, Development of 

Management Thoughts, Principles of Management, The Management Functions, 

Inter-relationship of Managerial Functions, Ethics in management, Social Factors, 

Unfair and Restrictive Trade Practices. 

 

UNIT 1. Planning, Organising, Staffing, Directing and Controlling: Nature, Purpose 

and Objectives of Planning, Nature and Purpose of organising, Organisation 

Structure, Authority and Responsibility, Nature and Significance of staffing, 

Performance Appraisal, Nature, Principles and Techniques of Directing, Nature 

and purpose of controlling, Types of control. Personnel management. Functions 

of personnel management. Manpower planning. Process of manpower planning. 

Recruitment. Selection: Promotion - Seniority Vs Merit.  

 

UNIT 2. Human Resource Management: Nature and Scope of Human Resource 

Planning, Functions of HRM, Career Growth, Grievances, Reward and 

Punishment. Leaders: Kind of Leaders, leadership styles, Roles and Function of 
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Leaders, Conflict Management, Kinds and Cause of Conflict, Settlement of 

Conflict, Group and Team working, Organizational Design and Development.  

 

UNIT 3. CRM & CB: Introduction to CRM, Difference between Customer Relation 

Management and Customer Retention Management. Consumer Markets and 

Customer Behaviour. Objectives, Importance, Limitations and Process of 

Marketing Research. 

 

UNIT 4. General Accounting: Meaning, Concepts and Conventions of Accounting, 

Book Keeping, Financial Statement Analysis, Financial Ratios, Concept of 

Capital Budgeting. 

 

UNIT 5. Strategic and Technology Management: Need, Nature, Scope and Strategy, 

SWOT analysis, Management Information System, Role of information in 

decision making, Information system planning, Design and implementation, 

Evaluation and Effectiveness of Information System. 

Course Outcomes:    

 To study about management  functions.  

 To Study about Organization system.  

 To study about different Management techniques, planning, organising, 

staffing, directing and controlling of human resource. 

 Design and implementation, Evaluation and Effectiveness of Information 

System. 

Reference Books 

1. Principles and Practice of Management - R.S. Gupta. B.D.Sharma, N.S. Bhalla. 

(Kalyani) 

2. Organisation and Management - R.D. Aggarwal (Tata Mc Graw Hill) 

3. Principles & Practices of Management - L.M. Prasad (Sultan Chand & Sons) 

4. Management - Harold, Koontz and Cyrilo Donell (McGraw Hill). 

5. Marketing Management - S.A. Sherlikar (Himalaya Publishing House, Bombay). 

6. Financial Management - I.M. Pandey (Vikas Publishing House New Delhi) 

7. Management - James A.F. Stoner & R.Edward Freeman. PHI. 

8. CRM Handbook – Jill Dyche (Pearson Education) 

9. Management Information Systems: Managing the Digital Firm - K.C. Laudon. and 

J.P. Laudon. (10th Edition) Prentice Hall, 2007. 
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MU408A (7) MARKETING MANAGEMENT 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

 

 

Course Objectives:    

To understand the concept of marketing. To study marketing management in 

production system. To study new product development with case studies ,marketing 

strategies and planning. 

Syllabus: 

UNIT 1. Definitions of Marketing, Role of MM in industries, Introduction to Marketing function: 

the marketing concept. Marketing Management System: objectives, its interfaces with other 

functions in the organisation. Environment of Marketing- Economic Environment, Market: 

market segmentation. Consumer-buyer behaviour models. Socio- cultural environment. Legal 

Environment, Role of MM in Production System 

UNIT 2. Marketing Strategy: Marketing planning and Marketing programming. The concept of 

marketing mix, Product policy; the concept of product life cycle. New product decisions. Test 

marketing- Pricing Management of distribution: channels of distribution. Advertising and 

production. The concept of Unique Selling Proposition, Role of strategy in production system. 

 

UNIT 3. Implementation and Control: The marketing organization- alternative organization 

structures; the concept of product management. Administration of the marketing programme, 

sales forecasting; marketing and sales budgeting; sales management; management of sales force. 

Evaluation of marketing performance; sales analysis; control of marketing effort; marketing audit 

,controlling of  production system. 
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Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 

         Understand the role of Marketing Management in industries  

 
 Understand role of Marketing strategies and planning.  

 
 Develop new product .  

 
 Understand the role of forecasting.  

 
 Understand  control of Budgeting  

 

Text Books 

 

1.    Enis, B.M. Marketing Classics: A Selection of Influential Articles, New York, McGraw Hill, 

1991. 

2.    Kotler, Philip and Armstrong,G. Principles of Marketing. New Delhi, Prentice Hall of India, 

1997. 

3.    Kotler, Philip. Marketing Management: Analysis, Planning, Implementation and Control, 

New Delhi, Prentice Hall of India, 1994. 

4.    Ramaswamy, VSand Namakumari, S. Marketing Management: Planning, Control, New 

Delhi, MacMilian, 1990. 

5.    Stanton, William, J. Fundamentals of Marketing. New York, McGraw Hill, 1994. 

6.    Neelamegham, S. Marketing in India: Cases and Readings. New Delhi, Vikas 1988. 
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MU410A (1) :ECONOMICS AND INFORMATION SECURITY 

B.Tech VIII Semester  

                                                                       

No. of Credits: 3     Sessional:   40 Marks 

L  T   P   Total      Theory :  60 Marks 

3   0   0    3             Total:    100 Marks  

Duration of Exam.: 3Hours 

Course Objectives:    

To study concept  of production and factors of production  and various types of cost.  

To study various aspects of information security : trade-secrets, ethical hacking, 

window hacking,  E-mail hacking and password-cracking.  

Syllabus: 

UNIT 1.   Introduction to the subject:     Micro and Macro Economics, Relationship 

between Science, Engineering, Technology and Economic Development. 

Production Possibility Curve, Nature of Economic Laws. 

 

UNIT 2.  Demand and supply: Meaning of Demand, Law of Demand, Elasticity of 

Demand; meaning, factors effecting it and its practical application and 

importance. Demand forecasting (a brief explanation); Supply and law of supply, 

Role of demand and supply in price determination. 

 

UNIT 3. Production and Cost Analysis:  Meaning of Production and factors of 

production, Law of variable proportions and returns to scale. Internal and external 

economies and diseconomies of scale. Concepts of cost of production, different 

types of costs; accounting cost, sunk cost, marginal cost, Opportunity cost.  Break 

even analysis, Make or Buy decision (case study).  Relevance of Depreciation 

towards industry. 

 

Unit 4.Information Security concept: Information security overview, security services 

(Confidentiality, Integrity, Non-repudiation, Authentication, Access Control), 

Goals of Security, Ethical Issues in computer Security, Security Requirements. 
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Unit-5 Intruders :Hackers, Crackers, Virus, Worm, Trojan horse, Logic bomb, Time 

bomb, Trapdoor, Control against program threats. 

 

Unit-6 Ethical Issues and hacking Issues : Copyright, Patent, Trade-secrets Ethical 

hacking, Window hacking, Google Hacking, E-mail hacking, password-cracking 

Unit 7 Methods to Curb Security: Cryptography, Cryptanalysis, Substitution, 

Transposition, DES, Hash functions: MD5, public- Private Key concept: RSA, 

Digital Signatures, Digital Certificates: X.509, Firewalls, E-mail Security: PGP, 

S/MIME. 

Course Outcomes (CO’s):  At the end of the course, the student shall be able to: 

         Understand the  concepts and factors for production cost.  

 
 Understand demand and supply concept in economics.  

 
 Understand the concept of cost and cost reduction.  

 
 Understand the role of hacking.  

 
 Understand  control  against  cyber threats.  

 

Reference Books  

1. William Stalling, Cryptography and Network Security, 3rd Edition. PHI New 

Delhi 

2. William Stalling, Network Security Essentials, 2nd Edition. PHI New Delhi 

3. Security in Computing 4th Edition by Charles P. Pfleeger, PHI. 

4. Chopra P. N.,  Principle of Economics,  Kalyani Publishers 

5. Dewett K. K., Modern economic theory, S. Chand 

6. H. L. Ahuja., Modern economic theory, S. Chand 

7. Dutt Rudar & Sundhram K. P. M., Indian Economy 

8. Mishra S. K., Modern Micro Economics, Pragati Publications 

9. Pandey I.M., Financial Management; Vikas Publishing House 
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MU410A (2): Metrology and Measurement 

B. Tech. (Mech. Engg.) VIII Semester 

 

No. of Credits: 4                                                          Sessional:    40 Marks  

L  T   P      Total                                Theory:   60 Marks 

3  0    0        3                                                               Total :   100 Marks  

        Duration of Exam:   3 Hours 

 

  Course Objectives:    

To study essential concepts of measurement and measuring instruments. To study 

different types of measurement system used in mechanical engineering , different 

types of signal conditioning system and circuit used in the measurement system 

Syllabus:  

 
UNIT 1.  Introduction: Introduction to measurement  and  measuring instruments,  

Generalized measuring  system and  functional elements,  units  of  

measurement,  static  and  dynamic  performance characteristics  of  

measurement  devices,  calibration,  concept  of  error,  sources  of  error, 

statistical analysis of errors. 

 

UNIT 2. Sensors and Transducers: Types of sensors, types of transducers and their 

characteristics. Measurement of pressure: Gravitational, direct acting, elastic 

and indirect type pressure transducers. Measurement of very low pressures: 

McLeod gauge, Knudsen gauge, Pirani gauge, ionization gauges. 

 

UNIT 3 Signal conditioning: signal conditioning ,ac and dc signal condition system, 

amplitude modulation and demodulation, types of filters: active and passive 

filters: input circuits :simple current sensitive circuits, Ballast circuits, 

wheatstone bridge circuits. Measurement of angular velocity: tachometers, 
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digital and stroboscopic methods. 

 

UNIT 4.  Strain Measurement: Types of strain gauges and their working.  Temperature 

compensation. Strain rosettes, Measurements of force: scales and balances, 

Hydraulic and Pneumatic load cell,load cell, proving ring. Measurement of 

torque:strain gauge torque meter,inductance torque transducers stroboscopic 

methods. Temperature measurement by thermometers, bimetallic, 

thermocouples, thermistors and pyrometers. 

UNIT 5. Measurement of Flow: Obstruction meters, variable head meters, hot wire and 

magnetic meters, ultrasonic flow meters etc. Vibration and noise measurement: 

Seismic instruments, vibration pick ups and decibel meters. 

UNIT 6. Metrology:Dimensional measurements, Measurement of geometric forms like 

straightness, flatness, roundness and circularity, Optical projectors, 

Interferometry: principle and uses of interferometry, optical flat and 

interferometers, laser interferometers. Comparators: types, working principles 

and magnification range. Measurement of screw threads and gears. Surface 

texture: quantitative evaluation of surface roughness and its measurement. 

Introduction to CMM.  

UNIT 7.   Non-Destructive Testing : Magnetic Dust Method, Penetrating Liquid Test, 

Ultrasonic Test, Radiography: X ray and Gamma-ray. 

 
Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 Understand the concept of measurement and errors involved in  the 
measurement  

 

 Understand different types of sensors used in measuring system, 
measurement of pressure  

 

 Understand different types of signal conditioning system and circuit used in 
the  measurement system  

 

 Understand the measure of flow, temperature, strain, force, vibration and 
noise  

 
 Understand  software and hardware tools to build mechatronics system   

 

Text Books  

 

1. Beckwith ThomasG., "Mechanical Measurements", Narosa Publishing House ,N. 

Delhi 

2. Doeblein, E.  O.,  "Measurement  Systems,  Application  Design"  ,McGraw  Hill, 

3. 1990 

4. Kumar, D. S., “Mechanical Measurements and Control", Metropolitan, N. Delhi. 

5. Humc, K.,"Engineering Metrology", MacDonald and Co. 1963.   

6. Sawhney A.K,Swhney Puneet “Mechanical measurements and instrumentation 

control & control” Dhanpat Rai &Co. 

7. Bewoor andKulkarni “metrology and measurements” McGrawhill 
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MU 410A(3):  PLASTICS MOULD MANUFACTURING  

 

 

 

 No. of Credits: 3 Sessional: 40 Marks 

L T P  Total Theory : 60 Marks 

3 0 0   3 Total : 100 Marks 

  Duration of Exam: 3 Hours 

 

Course Objectives:    

To study essential concepts of plastic mould manufacturing. To study different types 

of surface treatment of mould materials. To study various mould making techniques 

and procedure for estimating mould cost estimation  .  

 

UNIT I : MATERIAL FOR MOULDS 

Selection of steels – Properties of steels – common steels used for moulds – strength of 

materials, calculation of wall thickness for cavity – Insert size – Life of mould Non-

ferrous metals for mould construction: Application – Zinc base alloys – Aluminium 

alloys – Beryllium copper  

Non-metallic materials for mould construction: Advantages and its applications – epoxies  

- polyester – silicon 

UNIT II : SURFACE TREATMENT OF MOULD MATERIALS 

Introduction – Heat treatment process – case hardening – through hardening – nit riding – 

tips on successful heat treatment – vacuum hardening – cryogenic heat treatment – Hard 

chrome plating – Nickel plating – chemical etching – Mould Polishing techniques  

UNIT III: MOULD MAKING TECHNIQUES 

Pantograph engraving – Hydro copying – Jig boring – CNC machines – CNC Lathe – 

CNC Milling – CNC EDM – Advantages and its Applications – Assembly of moulds –

Rapid prototyping  

UNIT IV:  MOULD ESTIMATION, REPAIR AND PROTECTION   

Procedure for estimating mould cost – General outline – Cost calculation – Basic moulds 

– Cavity – Basic functional components – Special functions etc. Introduction – Mould 

Repair and maintenance – scheduling mould maintenance – advantages – storage – 

corrosion protection – wear and lubrication – special consideration. 

 

 
Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 
 Understand about the types of  non-metallic materials for mould construction.   

  Complete understanding about  various types of heat treatment processes and plating.  

  Understanding the various mould making techniques.  

  Understand mould repair and maintenance.  

  Understand   wear and lubrication of the mould.  
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REFERENCES 

1) Cyril Donaldson George H. Lecain V C Goold, Tool Design, TATA McGraw-

Hill, 1998. 

2) Richard R. Kibbe John E. Neele, Roland O Meyer, Warran T. White, Machine 

Tool Practices, Prentice Hall of India Pvt. Ltd., 1999. 

3) Irwin Rubin, Injection Moulded Theory and Practice, Wisely Interscience 

Publication, 1972. 

4) Society of Plastics Industry, Plastics Engineering Hand Book, Van Nostrand 

Reinhold Company, 1960. 

5) Dominick V. Rosato, Donald V. Rosato, Injection Moulding Hand Book, CBC 

Publishers & Distributors, 1987. 
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MU410A(4): ROBOTIC ENGINEERING 

B.Tech. 8th sem 

 

 

No. of Credits: 3 Sessional: 40 Marks 

L T P  Total Theory : 60 Marks 

3 0 0   3 Total : 100 Marks 

  Duration of Exam: 3 Hours 

  Course Objectives:    

To study essential concepts of structure of robots and robot. To  study different types 

controllers and kinematics of robot controllers.  To study robot motion trajectory, 

robot intelligence and task planning. 

 

       Introduction:   
Automation and Robotics, Historical Development, Definitions, Basic Structure of 

Robots, Specifications of Robots, Robot Anatomy, Complete Classification of 

Robots, Fundamentals about Robot Technology, Factors related to use Robot 

Performance, Basic Robot Configurations and their Relative Merits and Demerits, 

Types of Drive Systems and their Relative Merits, the Wrist & Gripper 

Subassemblies.  

Control of Robots: 

Concepts and Model about Basic Control System, Transformation and Block 

Diagram of Spring Mass System, Control Loops of Robotic Systems, PTP and CP 

Trajectory Planning, Different Types of Controllers, Control Approaches of Robots.  

Kinematics of Robot Manipulator:  

Introduction, General Description of Robot Manipulator, Mathematical Preliminaries 

on Vectors & Matrices, Homogenous Representation of Objects, Robotic Manipulator 

Joint Co-Ordinate System, Euler Angle & Euler Transformations, Roll-Pitch-

Yaw(RPY) Transformation, Relative Transformation, Direct & Inverse Kinematics’ 

Solution, D H Representation & Displacement Matrices for Standard Configurations, 

Geometrical Approach to Inverse Kinematics. Homogeneous Robotic Differential 

Transformation: Introduction, Jacobian Transformation in Robotic Manipulation.  

      

Robotic Workspace & Motion Trajectory:  
Introduction, General Structures of Robotic Workspaces, Manipulations with n 

Revolute Joints, Robotic Workspace Performance Index, Extreme Reaches of Robotic 

Hands, Robotic Task Description.  

Robotic Motion Trajectory Design: –  

Introduction, Trajectory Interpolators, Basic Structure of Trajectory Interpolators, 

Cubic Joint Trajectories. General Design Consideration on Trajectories:- 4-3-4 & 3-5-

3 Trajectories, Admissible Motion Trajectories. 

Industrial Applications:  
Objectives, Automation in Manufacturing, Robot Application in Industry, Task 

Programming, Goals of AI Research, AI Techniques, Robot Intelligence and Task 

Planning, Modern Robots, Future Application, Challenges and Case Studies.   
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 Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 
 Understand about the types of robots and their structure.  

  Complete understanding about notion trajectory of a robot.  

  Understanding the kinematics of a  robot manipulator.  

  Understand  various types of trajectory interpolators.  

  Understand  various types of controllers  in controlling the motion of a robot.  

   

      Text  Books/ Reference Books: 

1. A Robot Engineering Textbook – Mohsen Shahinpoor – Harper & Row 

publishers, New York. 

2. Robotics, control vision and intelligence, Fu, Lee and Gonzalez. McGraw Hill 

International. 

3. Introduction to Robotics, John J. Craig, Addison Wesley Publishing.  

4. Robotics for Engineers , Yoram Koren, McGraw Hill International. 

5. Industrial Robotics, Groover, Weiss, Nagel, McGraw Hill International. 

6. Company Fundamentals of Robotics Analysis and Control, Schilling, PHI. 

7. Introduction to Robotics, Niku, Pearson Education, Asia. 

8. Robotics, control vision and intelligence, Fu, Lee and Gonzalez. McGraw Hill 

International. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



137 

 

MU- 410 A(5):  Industrial Controls 
B.Tech VIII Semester  

 

 

No. of Credits: 3                                                              Sessional:    40 Marks  

L  T   P      Total                                      Theory:   60 Marks 

3  0    0        3                                                                       Total :              100 Marks  

           Duration of Exam:   3 Hours 

 

 

Course Objectives:    

To study essential concepts of  various types  of automation, sensors and actuators. 

To study automated material handling system. To study various types of 

programmable logic controllers. 

 

UNIT 1. Introduction : Meaning and need of automation, Types of automation: fixed, 

programmable, flexible, and integrated automation.  

 

UNIT 2. Components of automation: Actuators, controllers, sensors. Actuators; 

Solenoids and torque motors, Hydraulic and pneumatic actuators, valves and 

circuits. Sensors; characteristics, contact and non-contact type, Pressure 

switches, proximity and position sensors. Encoders, resolvers, synchros. Vision 

systems; Components of vision systems, image, camera, image capturing 

systems. Processing systems Bar coding and other identification systems. 

Controllers; Digital and analog control, open and closed loop control, 

servosystems, servosystem analysis and response, control configuration 

 

 

UNIT 3. Logic control and PLCs: Logic control, logic control elements, Programmable 

logic controllers: Applications, architecture, operation, and programming of 

PLCs. Typical applications.  
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UNIT 4. Automated material handling systems: Automated flowlines, transfer 

mechanisms, conveyors, robots, Automated guided vehicles; categories, guiding 

technologies and control. Automated Storage and Retrieval Systems, categories 

and components.  

 

 

UNIT 5. Automated inspection systems:  In process gauging systems, Co-ordinate 

measuring machines: Construction, operational modes and different probes.  

 

UNIT 6. Factory communication: interface standards, communication networks, LAN, 

WAN, Protocols: OSI and MAP.  

 

UNIT 7. Flexible Manufacturing systems: Types, components, architecture and control. 

Computer integrated manufacturing.  

Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 

 
 Understand about  programmable logic controllers.  

  Complete understanding about  communication  networks  for automation..  

  Understanding the role of human factors in a project.  

  Understand  various types of sensors and actuators for various applications.  

  Understand  flexible manufacturing system for making variety of components.  

 

Text Books 

1. Groover Mikell “Automated Production Systems, and Computer Integrate 

Manufacturing” / PHI, 1992  

2. Morriss, S. Brian, “Automated Manufacturing Systems”, Glanncoe Mcgra, 

International Series, 1995.  
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MU 410 A (6) :   SOLID  WASTE  

B.Tech VIII Semester  

 

No. of Credits: 3                                                              Sessional:    40 Marks  

L  T   P      Total                                      Theory:   60 Marks 

3  0    0        3                                                                       Total :              100 Marks  

           Duration of Exam:   3 Hours 

 

Course Objectives:    

To study Sources and types of solid wastes .  To study resource recovery from 

solid wastes, on-site segregation of solid wastes, public health & economic aspects of 

storage   and dumping of solid waste under Indian conditions. 

 

Syllabus: 

UNIT I : SOURCES AND TYPES OF MUNICIPAL SOLID WASTES  

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 

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 

Methods of Collection – types of vehicles – Manpower requirement – collection routes; 

transfer  stations – selection of location, operation & maintenance; options under 

Indian conditions.  

 

UNIT IV : OFF-SITE PROCESSING 

Processing techniques and Equipment; Resource recovery from solid wastes – 

composting, incineration, Pyrolysis - options under Indian conditions.  

 

UNIT V : DISPOSAL 

Dumping of solid waste; sanitary land fills – site selection, design and operation of 

sanitary landfills – Leachate collection & treatment. 

 

 
Course Outcomes (CO’S): At the end of the course, the student shall be able to: 

 



140 

 
 Understand about the types of  solid waste and disposal.  

  Design and operation of sanitary landfills.  

 

 Understanding various methods of  collection and  types of vehicles for solid 

waste.  

  Understand social & economic aspects.  

 

Text Books/Reference Books: 

1. George Tchobanoglous et.al., “Integrated Solid Waste Management”, McGraw-Hill 

Publishers, 1993. 

2. B.Bilitewski, G.HardHe, K.Marek, A.Weissbach, and H.Boeddicker, “Waste 

Management”, Springer, 1994  

3. Manual on Municipal Solid Waste Management, CPHEEO, Ministry of Urban 

Development, Government of India, New Delhi, 2000 

4. R.E.Landreth and P.A.Rebers, “Municipal Solid Wastes – problems and Solutions”, 

Lewis Publishers, 1997. 

5. Bhide A.D. and Sundaresan, B.B., “Solid Waste Management in Developing 

Countries”, INSDOC, 1993 
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Courses in Syllabus having direct bearing on Employability/ Entrepreneurship/ 

Skill development 

 

S.No. Course 

Code 

Course Name Employability Entrepreneu

rship 

Skill 

Development 

1 MU-

201A 

Strength of Materials - 

I 
√  √ 

2 MU-

203A 

Fluid Mechanics  √ √ √ 

3 MU-

205A 

Engineering 

Mechanics 
√  √ 

4 MU-

207A 

Thermodynamics √  √ 

5 MU-

209A 

Manufacturing Science 

- I 
√ √ √ 

6 MU-

211A 

Strength of Materials 

Lab 

√ √ √ 

7 MU-

213A 

Fluid Mechanics Lab √ √ √ 

8 MU-

215A 

Computer Aided 

Drafting Lab 

√  √ 

9 MU-

217A 

Machine Drawing √ √ √ 

10 MU-

219A 

Workshop - III √ √ √ 

11 MU-

202A 

Kinematics of 

Machines 

√ √ v 

12 MU-

204A 

Strength of Materials – 

II  

√ √ √ 

13 MU-

206A 

Applied 

Thermodynamics 
√  √ 

14 MU-

208A 

Fluid Machines √  √ 

15 MU-

210A 

Material Science and 

Engineering   
√  √ 

16 MU-

212A 

Manufacturing Science 

– II 
√ √ √ 

17 MU-

214A 

Kinematics of 

Machines Lab 
√ v √ 

18 MU-

216A 

Applied 

Thermodynamics Lab 

√ √ √ 

19 MU-

218A 

Fluid Machines Lab v  √ 

20 MU-

220A 

Material Science Lab  √ √ √ 

21 MU- Workshop - IV √ √ √ 
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222A 

22 MU-

301A 

Dynamics of Machines √ √ √ 

23 MU-

303A 

Refrigeration and Air-

Conditioning 
√ √ √ 

24 MU-

305A 

Internal Combustion 

Engines 
√ √ √ 

25 MU-

307A 

Machine Design – I 

 

√ √ √ 

26 MU-

309A 

Numerical Analysis 

and Computer 

Programming 

√  √ 

27 MU-

315A 

Dynamics of Machines 

Lab 

√  √ 

28 MU-

317A 

Refrigeration and Air-

Conditioning Lab 
√  √ 

29 MU-

319A 

Internal Combustion 

Engines Lab 
√ √ √ 

30 MU-

321A 

Workshop-V √ √ √ 

31 MU-

302A 

Computer Aided 

Design 
√ √ √ 

32 MU-

304A 

Numerical Control of 

Machine Tools and 

Robotics 

√ √ v 

33 MU-

306A 

Heat and Mass 

Transfer 
√  √ 

34 MU-

308A 

Machine Design - II √ √ √ 

35 MU-

310A 

Industrial Engineering √ √ √ 

36 MU-

314A 

Computer Aided 

Design Lab 
√ √ √ 

37 MU-

316A 

Numeric Control of 

Machine Tools and 

Robotics lab 

√ √ √ 

38 MU-

318A 

Heat and Mass 

Transfer Lab 
√ √ √ 

39 MU-

320A 

Presentation Skill 

Development 
√ √ √ 

40 MU322

A 

Workshop - VI v √ √ 

41 MU-

402A 

Automobile 

Engineering 
√ √ √ 

42 MU-  Vibrations and Noise √ √ √ 
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404A Control 

43 MU-

406A 

Operations Research √ √ √ 

44 MU-

414A 

Project √ √ √ 

45 MU-

416A 

Workshop- VII √ √ √ 

46 MU313

A 

Intelligent Systems √ √ √ 

47 MU313

A 

Soft Computing √ √ √ 

48 MU313

A 

Web Information  

Retrieval 

√ √ √ 

49 MU313

A 

Intellectual Property 

Rights 

√ √ √ 

50 MU313

A 

Cyber law and 

Security 

√ √ √ 

51 MU313

A 

Electrical   

Installations 

√ √ √ 

52 MU313

A 

Basics of Electrical 

Machines 
√ v √ 

53 MU313

A 

Non conventional 

energy sources 
√ √ v 

54 MU313

A 

Utilization of 

Electrical Energy 
√ √ √ 

55 MU313

A 

Digital Signal 

Processing 
√ √ √ 

56 MU313

A 

Microprocessor and 

applications 
√ √ √ 

57 MU313

A 

instrumentation 

Control 
√ √ √ 

58 MU313

A 

Data Communication √ √ √ 

59 MU313

A 

Nano-Technology  √ √ √ 

60 MU313

A 

Soft skill for engineers √ √ √ 

61 MU313

A 

Math-III v √ √ 

62 MU313

A 

Human Resource 

management 

√ √ √ 

63 MU313

A 

Financial  

Management  

√ √ √ 

64 MU313

A 

Marketing 

Management 

√ √ √ 
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65 MU313

A 

Entrepreneurship Deve

lopment 

Economics for 

Engineers 

√ √ √ 

66 MU221-

A 

German -1 √ √ √ 

67 MU221-

A 

German-2 (with 

German-1 as 

prerequisite) 

√ √ √ 

68 MU221-

A 

French -1 √ √ √ 

69 MU221-

A 

French-2 (with 

French-1 as 

prerequisite) 

√ √ √ 

70 MU221-

A 

Sanskrit -1 √ √ √ 

71 MU221-

A 

Sanskrit-2 (with 

Sanskrit-1 as 

prerequisite) 

√ √ √ 

72 MU221-

A  

Personality 

Development 

√ √ √ 

73 MU221-

A 

Interview and Group 

Discussion Skills 

√ √ √ 

74 MU221-

A 

Yoga and Meditation √ √ √ 

75 MU221-

A 

Art of Living/Life  

Skills 

√ √ √ 

76 MU221-

A 

Contribution of NSS 

towards Nation/Role  

of NSS 

√ √ √ 

77 MU221-

A 

Physical Education   √ 
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