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Institute Vision 

“Produce globally employable innovative engineers with core values.” 

 

Core Values  

Quality, Creativity, Team Work, Lifelong Learning, Pro-activeness, 

Cost Consciousness, Sharing, Transparency 

   Institute Mission 

 Re-engineer curricula to meet global employment requirement 

 Promote innovative practices at all levels. 

 Imbibe core values 

 Reform policies, systems and processes at all levels. 

 Develop faculty and staff members to meet the challenges 
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Academic Regulations – PG.19 

 

FOR POST GRADUATE PROGRAMMES (FULL TIME)  

PG.19.1 ADMISSION 

PG.19.1.1 A candidate seeking admission to the two years degree programme in Master of 

Technology must have eligibility as per the Gujarat Government/ Admission 

Committee for Professional Courses (ACPC) / Gujarat Technological University 

(GTU)/ Charutar Vidya Mandal (CVM) rules. 

PG.19.1.2 Admission granted to an applicant is to be considered provisional until all the fees 

are paid and all the prescribed documents are in order. BVM Engineering College 

DISCLAIMS ALL RESPONSIBILITIES, if any, of the documents required as 

per ACPC/ GTU requirements are not submitted or found unacceptable by it.  The 

institute will not accept any responsibility for students who do not submit the 

expected examination/ registration / enrollment forms in time. 

PG.19.2 PROGRAMMES OF STUDY 

PG.19.2.1 A student shall undergo the prescribed courses as given in the programme of studies 

to obtain his/her degree in which he/she is admitted. These courses for various 

programmes are listed in Annexure – I. 

 The syllabi for these courses are given in Annexure – II. 

PG.19.3 COURSE LEVELS 

PG.19.3.1 At the commencement of each semester a student shall register for the set of courses 

offered during the semester. For the registration process, refer PG.19.8. 

PG.19.3.2 All courses offered are divided into two levels: Level 1 and Level 2. The levels 

correspond to successive years of study of a typical M. TECH student, i.e. a regular 

student will complete his/her Level-1 courses during his/her first year, Level-2 

courses during his/her second year.    

PG.19.4 COURSE CATEGORIES 

 Courses offered to a student to complete his/her M.Tech. degree programme are 

divided into Compulsory Courses (Professional Core Courses, Seminar, Project 

work/ Dissertation), Programme Elective Courses and Open Elective Courses, 

Seminar and Project Work/ Dissertation. 

PG.19.4.1 COMPULSORY COURSES    

Each programme of studies contains a certain number of compulsory courses, they 

are categorized as Programme core courses, seminar and project work / dissertation.  

PG.19.4.2 PROGRAMME ELECTIVE COURSES  

 Each programme of studies contains a certain number of programme elective 

courses. Programme elective courses will be offered under each discipline at 

corresponding level from which a student may choose course(s). 
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PG.19.4.3 OPEN ELECTIVE COURSES 

 Open elective courses are courses offered by a discipline for students other than the 

corresponding discipline.  

PG.19.5 DEFINATION OF STATUS OF COURSE 

PG.19.5.1 REGULAR COURSES  

 The student register the course first time as per the course structure decided by 

respective Board of Studies. If a student withdraw as per PG.19.9 or awarded letter 

grade FA as per PG.19.11.2, the successive registration of the courses will be 

considered as regular courses. 

PG.19.5.2 BACKLOG COURSES  

 The courses in which student has not obtained letter grade DD or above at first 

attempt (Refer PG.19.12).   

PG.19.6 COURSE CREDITS 

PG.19.6.1 Each course offered has L-T-P structure, where “L” means number of theory 

lecture hours per week, T means number of tutorial hours per week and “P” means 

number of practical hours per week. 

PG.19.6.2 Total course credits for a course are obtained by adding credits of theory lectures, 

tutorials and practical together. E.g. 1 hr. Lecture = 1 credit, 1 hr. Tutorial = 1 credit 

& 1 hr. Practical = 0.5 credit.  

PG.19.7 FACULTY COUNSELOR 

PG.19.7.1 Each student is assigned to a Faculty Counselor who will advise and counsel 

him/her regarding the selection of courses to be registered in a given semester as 

well as monitor his/ her holistic growth.  

PG.19.7.2 Each student must obtain approval for “Backlog” course(s) (Refer PG.19.5.2) from 

the Faculty Counselor. 

PG.19.8 REGISTRATION 

PG.19.8.1 To earn course credits in a semester a student must register for the courses at the 

commencement of the semester. 

PG.19.8.2 At the commencement of each semester the first working day is designated as the 

Registration Day. A student must complete his/her registration formalities on that 

day as per the procedure laid down by the institute. 

PG.19.8.3 A further period of 12 working days is designated as late registration period. During 

this period a student shall require to pay late registration fees, as decided by the 

institute from time to time to complete his/her registration. Late registration will 

only be permitted on genuine reasons, (Refer PG.19.11.3) subject to the approval 

of the Principal. 

PG.19.8.4 Student shall not be permitted to attend classes without registration. 

PG.19.8.5 The registration must be completed by the student in person. 
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PG.19.8.6 A student who has completed all the requirements for his/her M. Tech. degree 

(Refer PG.19.17) will not be allowed to register in any further courses. 

PG.19.8.7 All registrations in every semester must be duly approved by the Principal. 

PG.19.8.8 Student should obtain approval from the Faculty Counsellor to register any Backlog 

courses within 10 days of declaration of results of the previous semester or first 10 

days of the commencement of semester whichever is later. 

PG.19.8.9 Total number of credits for Backlog courses should not be more than 20.  

PG.19.9 WITHDRAWAL 

PG.19.9.1 Student may withdraw all the courses of semester before four weeks of 

commencement of End Semester examination and letter grade WD will be awarded 

(Refer PG.19.12.1).  Further, on genuine reasons (Refer PG.19.11.3) a student can 

withdraw at any time during the entire semester.  In such cases NO FEES will be 

refunded.  

PG.19.10 ASSESSMENT OF STUDENT PERFORMANCE IN A COURSE 

PG.19.10.1 The performance of a student in a course will be evaluated based on (i) continuous 

assessment of theory and tutorial/practical work and (ii) end-semester theory and 

tutorial / practical examinations. 

PG.19.10.2 The end- semester theory examination in a course has a weightage of 60 % of total 

theory marks. Out of the remaining 40 % of theory marks, 30 % of marks will be 

evaluated based on mid semester examination and remaining 10 % based on 

continuous assessment carried out during the semester as declared by the course 

coordinator in first week of beginning of the semester.  

PG.19.10.3 The end-semester tutorial/practical examination in a course has a weightage of 40 

percent of total tutorial/practical marks and continuous assessment of the same 

carries the remaining 60 % of total tutorial/practical marks. Tutorial/practical work 

(both end-semester and continuous) shall be evaluated on the basis of the following 

instruments of assessment: observation of experimental skills, reports, oral 

examination, quizzes, end-semester practical examination and attendance.  

 Continuous assessment (tutorial/practical) scheme is given below: 

Term work 30 %    (Equal weightage for every practical. 

At least 10 practical/tutorial need to 

be performed or mini project) 

Quiz/Assignment/ Viva/ 

active learning component 
30 % 

Total 60 % 

The respective Board of Studies shall decide the list of the courses in which end 

semester practical evaluation is feasible.  In such courses evaluation shall be based 

on practical as well as viva for 40 % marks of end semester tutorial/practical.  If 

practical performance is not feasible then 40 % of marks as end semester 

tutorial/practical evaluation will be based only on viva. 
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PG.19.10.4 The overall performance of a student in a course is assessed on the principle of 

“single head of passing”, i.e., there will be a single grade for a course based upon 

the aggregate of marks obtained by the student in theory and tutorial/practical 

components in continuous assessment as well as end semester examination. 

However, a student must score minimum 40% marks in end semester theory and 

tutorial/practical examination to make himself/ herself gradable.  

PG.19.11 EXAMINATIONS 

PG.19.11.1 The end-semester examination for all courses offered in an academic year will be 

conducted by the institute for awarding 60 % of marks out of the total theory marks.  

PG.19.11.2 No student shall be allowed to appear in the end semester examination unless he/she 

has attended 100% of theory and tutorial/practical classes of each course and will 

be awarded letter grade FA (Refer PG.19.12) in all the courses he/she has registered 

in the corresponding semester, except backlog courses. 

However, a maximum 25 % relaxation in attendance is permissible with prior 

intimation, along with required documents, from concerned authorities.  The 

relaxation includes medical, co-curricular and extra-curricular activities, genuine 

social engagements, etc. 

PG.19.11.3 The institute will conduct two continuous assessment of theory (mid semester 

examination) in a semester for each course for the evaluation of 30 % of total theory 

marks. The average marks of two mid semester examinations shall be considered 

as the final marks for mid semester examination. 

A student who remains absent in any of the two mid semester examination for 

whatsoever reason(s) shall be awarded with zero marks in the respective mid 

semester examination.  

However, if a student remains absent due to any of the following genuine reasons, 

for such students a special examination may be conducted by the department and 

marks obtained in the special examination will be considered as marks of the mid 

semester examination in which he/she has remained absent. Such student should 

obtain prior approval from the Principal.   

a) A student is critically ill or injured and certified by Civil Surgeon.  

b) Death of direct blood relation relative.  

c) A student representing Gujarat state in national level events and/or India in 

International events organized by official boards. 

 

However, such re-arrangement of examination should be confined within the 

Academic Calendar of the respective semester. 

PG.19.11.4 The institute will conduct only one continuous assessment of theory (mid semester 

examination) for all courses of the semester in the following cases. 

a) First Semester of M. Tech. programme. 
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b) Corresponding semester of the year of transfer for transferred students or 

international students, if the admission of such students is five weeks later than 

commencement of academic calendar. 

 

PG.19.11.5 No student shall be allowed to appear in the end semester examination of a course 

unless he/she has scored at least 40% marks in mid semester examination and will 

be considered in “NOT PERMITTED TO APPEAR (NPTA)” status for the 

respective course and letter grade “NA” will be awarded (Refer PG.19.12).  

The NPTA student(s) shall appear in mid semester remedial examination of the 

next semester.  

PG.19.11.6 The End Semester tutorial/practical examination shall be re-arranged for a student 

who is not able to appear in the regular schedule due to genuine reason(s) (Refer 

PG.19.11.3). Such student should obtain prior approval from the Principal. 

However, such re-arrangement should be confined within the Academic Calendar 

of the respective semester. 

PG.19.12 LETTER GRADES 

PG.19.12.1 The overall performance of a student in credit courses is represented by a letter 

grade from AA to FP, FA, NA and WD with the following meaning and equivalent 

grade points: 

LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

AA 10 Outstanding 

AB 9 Excellent  

BB 8 Very Good 

BC 7 Good 

CC 6 Average 

CD 5 Satisfactory 

DD 4 Pass 

FP 0 Failure due to Performance 

 FA 0 Failure due to Attendance  

NA 0 Not Permitted To Appear 

WD 0 Withdrawal  

PG.19.12.2 A credit course is said to be completed successfully, only if a letter grade DD or 

better (in grade points) is obtained in that course. 

PG.19.12.4 The scheme of awarding letter grades and the letter grades awarded in each course 

are subjected to scrutiny and approval by the Academic Council. 

PG.19.13 FAILURE IN A COURSE 

PG.19.13.1 A student earns zero credit for a course when he/she gets letter grade FP, NA, FA 

or WD in that credit course. 

PG.19.13.2 If letter grade FA is obtained in an elective course, the student may change the 

elective.  
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PG.19.13.3 A student with letter grade FA/WD in courses should re-register the courses 

subsequently when ever offered.  

PG.19.13.4 A student with letter grade FP should appear in the  end semester theory as well as 

practical/ viva exam at the earliest and should obtain a letter grade DD or better (in 

grade points) in credit courses. 

PG.19.14 SEMESTER PERFORMANCE INDEX (SPI) 

PG.19.14.1 The performance of a student in a semester is expressed in terms of the semester 

Performance Index (SPI). 

PG.19.14.2 The semester Performance Index is the weighted average of course grade points 

obtained by the student in the regular courses (Refer PG.19.5.1) registered in the 

semester. The weights assigned to course grade points are the credits carried by the 

respective courses. 

That is, 

𝑆𝑃𝐼 =  
∑ 𝑔𝑖𝑐𝑖

𝑛
𝑖=1

∑ 𝑐𝑖
𝑛
𝑖=1

 

   

 where, 𝑔𝑖 is the equivalent grade point of ith course, 

𝑐𝑖 is the credit of the course  

n is total number of regular courses registered by the student in a semester 

PG.19.15 CUMULATIVE PERFORMANCE INDEX (CPI) 

PG.19.15.1 The cumulative performance of student is expressed in terms of the Cumulative 

Performance Index (CPI). This index is defined as the weighted average of course 

grade points obtained by the student for all courses taken since his/her entry to the 

programme. The weights are defined in same way as in PG.19.14.2. 

PG.19.15.2 If a student repeats a course, only the grade points obtained in the latest attempt is 

counted towards the Cumulative Performance Index (CPI). 

PG.19.16 ADMISSION BY TRANSFER 

PG.19.16.1 Any student aspiring for admission by transfer in any M.Tech. programme is not 

eligible for the same after 3rd Semester of M.Tech. programme.  

PG.19.16.1 For a student admitted by transfer to any M.Tech. programme after completing part 

of his/her degree requirements elsewhere or under the previous academic 

regulations of BVM,  he/she will be allowed to continue in subsequent level after 

completing all the requirements of previous levels of the respective institute or 

previous academic regulation.  He/She will be exempted from all courses upto the 

completed levels.  For these courses “EXEMPTED” status will be shown in the 

Transcript.  

PG.19.16.2 The remaining requirements must be completed by the student as per PG.19.17. 

PG.19.16.3 The CPI of such a student will be calculated only on the basis of the courses taken 

after transfer. 
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PG.19.17 REQUIREMENTS FOR THE AWARD OF M. Tech. DEGREE 

PG.19.17.1 To be eligible for the award of the degree of Master of Technology a student must 

earn total credits as prescribed under his/her programme of studies by respective 

Board of Studies.   

PG.19.17.2 The total credits requirements for the degree of M. Tech. must be completed in not 

more than 8 semesters from the date of admission. However, for a student admitted 

by transfer, the maximum permissible duration shall be 100 % more than the period 

prescribed for completion of the programme at the time of admission. 

PG.19.18 AWARD OF CLASS   

PG.19.18.1 The class awarded to a student with his M. Tech. degree is decided by his final CPI 

as per the following table: 

 FIRST CLASS WITH DISTINCTION -CPI not less than 7.25 

 FIRST CLASS                                  - CPI less than 7.25 but not less than 6.50 

 SECOND CLASS                             - CPI less than 6.50 but not less than 5.75 

 PASS CLASS                                   - CPI less than 5.75 

 

 A candidate who passes in all courses and all heads of passing in the examination 

shall be given a gracing of the required CPI subject to a maximum of CPI 0.10 for 

awarding second class/first class/first class with distinction, in concurrence with 

rules and guidelines of AICTE/ GTU. 

PG.19.19 TRANSCRIPT 

PG.19.19.1 The Transcript will be issued to the student as and when required and will contain 

a consolidated record of all the courses undergone by him/her, grades obtained and 

CPI upto the date of issue of transcript.  

PG.19.19.2 Only last letter grade obtained in a course by the student upto the date of issue of 

transcript will be shown in the Transcript. 

PG.19.20 EXAMINERS 

PG.19.20.1 The respective board of studies shall appoint at least two examiners for end 

semester theory as well as practical/viva examination.  

For each end semester theory examination, there shall be two paper setters; one 

paper setter from the institute (internal examiner) and other paper setter shall be 

from outside the institute (external examiner).  

The end semester theory and practical examination of each course shall be 

conducted by internal and external examiner(s).  

  The internal examiner/s shall be appointed as the course convener who shall 

coordinate the examination procedure for end semester examinations of the 

respective course. 

PG.19.20.2 For Minor Project / Dissertation, there shall be more than one internal as well as 

external examiners.  One of the internal examiner shall be appointed as the course 
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convener who shall coordinate the examination procedure for end semester 

examinations of the respective course. 

PG.19.21 REVIEW OF ESE THEORY ANSWER BOOKS 

PG.19.21.1 A student shall apply for review of end semester theory answer book(s) within 7 

working days after declaration of semester results. The student will have to pay the 

fees for the same as decided from time to time.   

The answer book(s) of the student(s) who has applied for the review will be shown 

to him/her.   

If student is satisfied with the assessment then he/she shall sign the answer book 

with a remark “Seen and Satisfied”. 

If student is not satisfied with the assessment, then the respective Board of Studies 

shall appoint two examiners (Convener of original exam and a new examiner) for 

the review of the end semester examination (theory) both sections. Both examiners 

shall jointly review both the sections and marks awarded in the previous assessment 

shall be kept open. 

The marks obtained by the candidate after the review shall be considered for 

grading, only if, the change in mark is more than or equal to 10% of total mark of 

End Semester (Theory) Examination. 

 

If change in grade is found after review, the review fees shall be refunded. 

PG.19.22 GRADING 

PG.19.22.1 The office of Controller of Examinations shall prepare the histogram of each course 

for the purpose of grading after the completion of assessment of the course. 

PG.19.22.2 The convener of the respective course shall grade the students based on the 

histogram provided by the Controller of Examinations.  

PG.19.23 GRADE REVIEW 

PG.19.23.1 The Academic Council shall appoint Grade Review Committee for each semester. 

The Grade Review Committee shall comprise of following members: 

a) Principal 

b) All Board of Studies Chairman 

c) University Nominee 

d) Dean, Academics 

e) Associate Dean, Academics 

f) Controller of  Examinations 

g) Joint Controller of Examinations  

h) Member Secretary, Academic Council 

i) Officer-in-Charge of Credit System 

PG.19.23.2 The Grade Review Committee shall meet immediately after results of all courses are 

completed and review the grades awarded by the convener of respective course. 
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The revision of the grade suggested by the Grade Review committee shall be 

considered as final grade and binding. 

PG.19.23.3 The Grade Review Committee can grace upto 10 % of total marks of theory 

examination in marks of end semester theory exam to make a student gradable.  

However grace marks shall not be counted in the aggregate marks obtained by the 

student for the grade. 

PG.19.24 DISSERTATION EVALUATION  

PG.19.24.1 The student shall present his/her progress during the dissertation phase for atleast 

two times in a semester as part of continuous evaluation. The presentation shall be 

evaluated by Departmental Postgraduate Committee (DPGC). The DPGC 

comprises atleast two faculty members from the department of same area/field and 

the guide. The convener of the DPC shall be other than guide(s) of the student. 

PG.19.24.2 At the end of each semester, the dissertation shall be evaluated by the guide(s) 

(internal examiner) and external examiner. 

PG.19.24.3 Marks Distribution for a Dissertation in a semester shall be as follows. 

Continuous Evaluation (CE) End Semester Examination (ESE) 

60  % 40 %  

PG.19.24.4 As partial fulfilment of the dissertation, the student shall present/publish atleast one 

paper in conference/journal. 

PG.19.24.5 The student shall submit the plagiarism report for his/her thesis. The thesis with less 

than 20% plagiarism shall be accepted for the End Semester Presentation. The 

plagiarism instruction shall be issued from time to time. 

PG.19.24.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be 

permitted during the dissertation period of the PG student. 
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ANNEXURE – I: Programme of studies leading to the degree of the Master of Technology 

Machine Design   

 

 Semester 1      

Sr. 

No. 
Course Code and Course Name  L T P H C 

1 5MD01: ADVANCED MACHINE DESIGN 3 1 0 4 4 

2 5MD02: COMPUTER AIDED DESIGN 3 0 2 5 4 

3 5MD03: ADVANCED MECHANICS OF SOLIDS 3 1 0 4 4 

4 Program Elective - I 3 0 2 5 4 

5 Program Elective - II 3 0 0 3 3 

  Total 15 2 4 21 19 

 Program Elective - I      

1 5MD41: INDUSTRIAL TRIBOLOGY 3 0 2 5 4 

2 5MD42: VIBRATIONS AND NOISE 3 0 2 5 4 

3 5MD43: ADVANCED ENGINEERING DYNAMICS 3 0 2 5 4 

 Program Elective - II      

1 5MD44: MACHINE TOOL DESIGN 3 0 0 3 3 

2 
5MD45: DESIGN FOR MANUFACTURE AND 

ASSEMBLY 
3 0 0 3 3 

3 5MD46: QUALITY AND RELIABILITY ENGINEERING 3 0 0 3 3 

       

 Semester 2      

Sr. 

No. 
Course Code and Course Name L T P H C 

1 
5MD04: RESEARCH METHODOLOGY AND 

EXPERIMENTAL TECHNIQUES 
2 0 2 4 3 

2 5MD05: FINITE ELEMENT METHODS 3 0 2 5 4 

3 
5MD06: GEOMETRIC DIMENSIONING AND 

TOLERANCING 
3 0 0 3 3 

4 Program Elective - III 3 0 2 5 4 

5 Program Elective - IV 3 1 0 4 4 

6 
5MD07: TECHNICAL WRITING AND PRESENTATION 

SKILL 
0 1 0 1 1 

 Total 14 2 6 22 19 
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 Program Elective - III      

1 5MD47: ADVANCED NUMERICAL METHODS 3 0 2 5 4 

2 5MD48:  ROBOTICS AND CONTROL  3 0 2 5 4 

3 
5MD49: DESIGN OF HEAT AND MASS TRANSFER 

EQUIPMENT 
3 0 2 5 4 

 Program Elective - IV      

1 5MD50: FRACTURE MECHANICS 3 1 0 4 4 

2 5MD51: PIPING SYSTEM DESIGN 3 1 0 4 4 

3 5MD52: DESIGN OF PRESSURE VESSELS 3 1 0 4 4 

4 
5MD53: DESIGN OF MATERIAL HANDLING 

EQUIPMENT 
3 1 0 4 4 

5 5MD54:  DESIGN OPTIMIZATION TECHNIQUES 3 1 0 4 4 

 Semester 3      

Sr. 
No. 

Course Code and Course Name L T P H C 

1 Program Elective - V 3 0 2 5 4 

2 Open Elective 3 0 0 3 3 

3 6MD31: DISSERTATION – I 0 0 20 20 10 

   6 0 22 28 17 

 Program Elective – V      

1 6MD41: ROTOR DYNAMICS 3 0 2 5 4 

2 6MD42: OIL HYDRAULICS AND PNEUMATICS 3 0 2 5 4 

3 
6MD43: THERMAL SYSTEM DESIGN AND 

SIMULATION  
3 0 2 5 4 

4 
6MD44: MECHANICS AND MANUFACTURING OF 

COMPOSITES 
3 0 2 5 4 

 

  Open Elective       

1.  6CM81 Strategic Management 3 0 0 3 3 

2.  6CM82 Disaster Management 3 0 0 3 3 

3.  6EE81 Renewable Energy Systems 3 0 0 3 3 

4.  6EN81 Rural Sanitation 3 0 0 3 3 

5.  6EN82 
Analytical Methods for 
Environmental Monitoring 

3 0 0 3 3 

6.  6IF81 
Infrastructure Technology and 
Management 

3 0 0 3 3 

7.  6SE81 Disaster Management and Mitigation 3 0 0 3 3 

http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EE/6EE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EE/6EE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
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8.  6TE81 
Road Safety and Environmental 
Impact Assessment 

3 0 0 3 3 

9.  6TE82 Transportation System Analysis 3 0 0 3 3 
 

 Semester 4      

Sr. 
No. 

Course Code and Course Name L T P H C 

1 6MD32: DISSERTATION – II 0 0 32 32 16 

     Total 0 0 32 32 16 

  Total Credits Distributions 35 4 64 103 71 

 

 

L=Lecture Hrs./wk;   T=Tutorial Hrs./wk;  P=Practical Hrs./wk;  H=Total Contact Hrs./wk;  C=Credits of Course 
  

http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
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ANNEXURE –II: Syllabi for the courses offered in programme of studies leading to the 

degree of Master of Technology Machine Design 

 

5MD01: ADVANCED MACHINE DESIGN 

CREDITS - 4 (LTP:3,1,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

150 3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 General Design Fundamentals: 

Introduction: Design Philosophies, Design for - Reliability, Concurrent 

Engineering, Aesthetics and Ergonomics, Manufacturing and Assembly. 

Material Selection: Introduction, General characteristics of machine 

component applications, Material Selection Factors and Process, Material 

Selection Charts. 

Laboratory 

Session 

 

2 Review Of Stresses, Strains And Theories Of Failures: 

Introduction: Plane Stress, Rotation of Coordinate Axes, Generalized Plane 

Stress, Principal Stresses and Maximum Shear Stress, 3D state of stress, 

Stresses on Octahedral plane, Plane strain, Strain gage rosettes. 

Introduction to basic Relations and Models: Elastic - Generalized Hooke’s 

Law; Plastic - Rigid-Perfectly Plastic; Elastic-Perfectly Elastic, Linear 

Hardening; Creep - Steady state and Relaxation, Transient; Anisotropic and 

Orthotropic Hooke’s Law. 

Theories of Failures: Maximum Shear Stress, Maximum Normal Stress, 

Distortion Energy (Von-Mises Criterion), Modified Coulomb-Mohr Theory, 

Comparison of theories of failures. 

08 

3 Fracture Mechanics: 

Introduction, Rise in stresses due to crack, Crack tip opening displacement. 

LEFM: Effect of crack on strength of ductile and brittle material; Crack 

opening modes and Griffith theory; Concept of SIF and K; Crack Tip 

Plasticity; Use of K in design and analysis; Determination of plastic zone, 

size and shape; Limitations of LEFM. 

10 

4 Fatigue:  

Introduction, Factors affecting fatigue behavior, Theoretical stress 

concentration factor and notch sensitivity factor, Fatigue under complex 

stresses, Cumulative fatigue design, Linear damage (Miner’s Rule), 

Manson’s method, Fatigue crack propagation and Life estimation for 

constant and variable amplitude stress. 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

Strain Based Approach to Fatigue, Strain Vs Life Curve, Mean stress effect, 

Strain-Life Equation, Life estimate for structural components. 

5 Surface Failures: 

Friction: Rolling, Effect of roughness, velocity and lubrication on friction. 

Wear: Adhesive, Abrasive and Corrosive Wear. 

Lubrication: Hydrodynamic, hydrostatic and elastohydrodynamic 

lubrication. 

Surface Fatigue: Contact Stresses, Spherical, Cylindrical and Dynamic 

Surface Fatigue, Strength and design to avoid surface fatigue. 

08 

6 Creep And Damping: 

True stress and true strain, Creep phenomenon, Creep Curve, Creep 

parameters, Time-temperature parameters and life estimate by Sherby-Dorn 

and Larson-Miller, Stress relaxation, Stress-Strain-Time relation, Creep 

deformation under varying stress, Component stress-strain analysis, Energy 

dissipation in materials. 

06 

 Total 42 

List of References: 

1. Dowling N. E., “Mechanical Behaviour of Materials: Engineering Methods for Deformation 

Fracture”, Fatigue 4\e, Pearson. 

2. R L Norton, “Machine Design: An Integrated Approach” 3\e Pearson Education. 

3. R C Juvinall and K M Marshek, “Fundamentals of Machine Design” 5\e Wiley India. 

4. J. A. Collins, H Busby and G Stabb, “Mechanical Design of Machine Elements and Machines: 

A failure prevention” perspective Wiley India. 

5. M. N. Shetty, “Dislocations and Mechanical Behaviour of Materials” PHI. 

6. T H Courney, “Mechanical Behaviour of Materials”, 2\e McGraw-Hill / Overseas Press India. 

7. R I Stephens, A Fatemi, R R Stephens and H O Fuchs, “Metal Fatigue in Engineering” John-

Wiley. 

8. Prashant Kumar, “Elements of Fracture Mechanics” McGraw-Hill. 

9. Dieter G, “Engineering Design”, McGraw-Hill. 

 

 

5MD02: COMPUTER AIDED DESIGN  

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme 

Total 

Marks 
L T P C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 0 2 4 60 40 20 30 150 
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Course Content: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction:  

Conventional and computer aided design processes, Product Life Cycle 

and Role of CAD, Applications of CAD. 

02 

2 2D and 3D Transformations: 

Homogeneous Coordinates, 2D (Translation, Rotation, Scaling and Shear) 

and 3D transformations (Translation, Rotation, Scaling, Shear, 

Orthographic, oblique and Perspective Projections), Windows to View port 

transformation, Clipping 

07 

3 Curves:  

Parametric representation of analytic curves, Parametric and Geometric 

continuity conditions Conics, Spline representation 

Hermite Curves (Algebraic and Geometric Forms, Basis Functions, Matrix 

Form, Continuity conditions, Tangent Vectors, Truncating and Sub-

dividing) 

Bézier Curves (Bézier basis functions, control points, truncating and 

subdividing, composite Bézier curve, characteristics of Bézier curve)  

B-Spline Curves (Uniform, open-uniform and non-uniform B-Spline basis 

functions, Quadratic and Cubic B-Spline basis function, Rational B-spline 

curves) 

06 

4 Surfaces:  

Implicit and explicit function of surfaces, types of surfaces, Surface 

Representation, Surface Analysis (Tangent, Normal, Twist, Distance 

Calculation, Curvature, Tangent Plane), Plane Surface, Ruled Surface, 

Surfaces of Revolution, Tabulated Surfaces, Hermite Bi-cubic surface, 

Bézier Surface, Coons Surface. 

05 

5 Solids: 

Introduction, Solid Representation, Properties of Solid model, Regularized 

Boolean set operations, Primitive instancing, Sweep representations, 

Boundary representations (B-rep), Constructive Solid Geometry (CSG) 

05 

6 Feature based Modelling:  

Features and primitives, Feature entities, 3D sketching, Feature 

representation, Creating features, Parametrics, Relations and constraints, 

Feature manipulations  

Geometric and Mass Properties:   

Geometric Properties, Calculate length of contours and curves, Calculate 

areas, Calculate centroids, Calculate inertia properties, Mass Properties, 

Properties Evaluation.  

Assembly Modelling: 

Differences between part and assembly modelling, Mating conditions, 

Bottom-up assembly modelling approach, Top-down assembly modelling 

approach, WCS and mate methods to assemble parts, Managing assemblies, 

Working with subassemblies, Assembly analysis 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

7 CAD Database: Evaluation of data — exchange format, IGES data 

representations and structure, STEP Architecture, implementation, ACIS & 

DXF  

Introduction to product data standards and data structures. 

03 

8 Applications of Surface and Solid Model:  

Solid Modelling for Part, Assembly: Bottom-up and Top-down assembly 

approaches, Interference Detection, Finite Element Analysis, Computer 

Aided Part Programming, Computer Aided Process Planning, Automated 

Layout and Drafting, Computer Aided Manufacturing. Product Lifecycle 

Management. 

04 

 Total  42 

List of References: 

1. Ibrahim Zeid, “Mastering CAD / CAM”, McGraw-Hill. 

2. Ibrahim Zeid, “CAD / CAM: Theory and Practice”, McGraw-Hill. 

3. David F Roger and J A Adams, “Mathematical Elements of Computer Graphics”, McGraw 

Hill. 

4. M Mortenson, “Geometric Modelling”, Industrial Press. 

5. David Salomon, “Computer Graphics and Geometric Modelling”, Springer.  

6. Hearn and Baker, “Computer Graphics: C Version”, Prentice Hall of India.  

7. Anupam Saxena and Birendra Sahay, “Computer Aided Engineering”, Design Springer. 

8. Gerald Farin, “Curves and Surfaces for CAGD: A Practical Guide”, 5/e, Morgan Kaufmann. 

9. Dugam Um, “Solid Modeling and Applications: Rapid Prototyping, CAD and CAE Theory”, 

Springer Publications. 

 

5MD03: ADVANCED MECHANICS OF SOLIDS 

CREDITS - 4 (LTP:3,1,0) 

Course Objective:  

1. To analyze the transformation of stresses and strains in 3D.  

2. To study engineering properties of materials, force-deformation, and stress-strain relationship.  

3. To understand the plastic behavior of deformable bodies. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

Course Contents: 

Unit 

No. 

Topics Teaching 

Hours 

1 Theory of 3D Stresses: Introduction to stress tensor components, 

Equilibrium equations, Stress transformation, Principal stresses, Boundary 

conditions.  

10 
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Unit 

No. 

Topics Teaching 

Hours 

2 Theory of 3D Strains: Introduction to strain tensor components, Strain 

transformation, Principal Strains, Compatibility. Stress-strain relationship, 

Generalized Hooke’s law, Strain-energy, St. Venant’s principle.  

10 

3 Plane problems in Cartesian and polar coordinates, Stress functions, 

axisymmetric problems, Stress concentration, Unsymmetrical bending and 

Torsion.  

10 

 

4 Theory of Failure, Introduction to plasticity for metals. 12 

  Total 42 

 

List of Referencs: 

1. M. Filonenko-Borodich, “Theory of Elasticity”, University Press of the Pacific, 2003.  

2. L.S.Srinath, “Advanced Mechanics of Solids”, 3rd ed., McGraw-Hill Education, 2009.  

3. S.P. Timoshenko and J. N. Goodier, “Theory of Elasticity”, 3rd ed., McGraw-Hill Education, 

2010. 

 

5MD41: INDUSTRIAL TRIBOLOGY 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

150 3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction:  

Tribology  in  design,  industry,  economic  considerations,  Flow  of  fluids, 

Viscosity and temperature variation, Viscosity index, determination of 

viscosity and different viscometers, Lubrication, lubricants, types of lubricants 

and properties of lubricants, SAE classification, recycling, disposal of oils, 

lubricant additives, and selection 

03 

2 Surface Topography:  

Terminological considerations nature of surfaces and their contact, Physio 

mechanical properties of surface layer, geometrical properties of surfaces, 

09 
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Unit 

No. 
Topics 

Teaching 

Hours 

Methods of studying surfaces, study of contact of smoothly and rough surfaces, 

Thermal effects on surface, Statistical analysis of surface. 

Friction and Wear: Friction - Laws of friction - Friction classification – Causes 

of friction, Theories of Dry Friction, Friction Measurement, Stick-Slip Motion 

and Friction Instabilities, Wear - Wear classification - Wear between solids -

Wear between solid and liquid - Factors affecting wear - Measurement of wear, 

Theories of Wear, Approaches to Friction Control and Wear Prevention, 

Boundary Lubrication Bearing Materials and Bearing Construction. 

3 Hydrodynamic Lubrication:   

Principle of hydrodynamic lubrication, Mechanism of pressure development in 

oil film and lubrication regimes, Reynolds’s equation for hydrodynamic 

bearing, hydrodynamic journal bearing and its analysis, hydrodynamic thrust 

bearing. 

Elasto-Hydrodynamic Lubrication: Principles and Applications, Pressure 

viscosity term in Reynolds’s equation, Hertz’s Theory, Ertel-Grubin equation, 

Lubrication of spheres, Gear teeth bearings, Rolling element bearings. 

08 

4 Hydrostatic Lubrication:  

Principle of hydrostatic lubrication, Arrangement of hydrostatic lubrication 

systems, Advantages, limitation and applications of hydrostatic lubrication, 

Viscous flow through rectangle and circular slot, Hydrostatic step bearings, 

Energy losses in hydrostatic step bearing, Optimum design of hydrostatic step 

bearing, Temperature rise in hydrostatic step bearing. 

Hydrostatic squeeze- film bearings, Squeeze Film Lubrication - Basic concept 

- Squeeze action between circular and rectangular plates - Squeeze action under 

variable and alternating loads, Application to journal bearings, Piston Pin 

Lubrications. 

09 

5 Air/Gas Lubrication:  

Introduction to Gas lubrication and requirements of gas lubrication, 

Advantages, limitations and applications of gas lubrication, Reynolds’s 

equation for Gas lubrication, Principle, advantages, limitations and 

applications of Air bearings and concept of finite bearing.   

05 

6 Industrial Case Studies on Tribology:  

Tribology in Design - Mechanical design of oil seals and gasket – tribological 

design of oil seals and gasket, Tribology in Industry Maintenance, Nano 

tribology, The mechanics of tire-road interactions, Road grip and rolling 

resistance, Tribological aspects of wheel on rail contact, Magneto-Rheological 

(MR) Fluids. 

05 

Total Hours 42 

List of Reference: 

1. H.G. Phakatkar, R.R. Ghorpade, “Tribology”, 4th edition, Nirali Prakashan. 
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2. S.K. Basu, S. N. Sengupta, “Fundamental of Tribology”, PHI Learing Private Ltd. 

3. Sushil Kumar Srivatsava, “Tribology in Industry”, S. Chand & Co. 

4. Bharat Bhushan, “Introduction to Tribology”, WILEY publication. 

5. I.V. Kragelsky and V.V. Alisin, “Friction Wear Lubrication: Tribology Handbook”  

6. Vol.I, II and III - MIR Publishers. 

7. Cameron and C.M. Mc. Ettles, “Basic Lubrication Theory”, Wiley Eastern. 

8. Theo Mang, Kirsten Bobzin and Thorsten Bartels, “Industrial Tribology: Tribo systems, 

Friction, Wear and Surface Engineering”, Wykeham Publications Ltd. 

9. Arun kumar “A text book of Tribology”,S.K.Kataria & Sons. 

 

5MD42: VIBRATIONS AND NOISE 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Fundamentals of Vibrations: 

Review of lumped parameter modeling of vibrations, vibrations of single 

degree of freedom (DoF) systems, free vibrations, damped vibrations, forced 

vibrations, two degree of freedom systems, vibration isolation and 

transmissibility, vibration absorber system, non-linear stiffness. 

10 

2 Vibrations of Multi-DoF Systems: 

Normal modes of vibration, flexibility matrix, stiffness matrix, Eigen values 

and Eigenvectors, orthogonal properties, forced vibration by matrix inversion, 

modal analysis, modal damping in forced vibration, matrix iteration, 

Lagrange’s equation. 

08 

3 Vibrations of Continuous Systems: 

General wave equation, transverse vibration of strings, longitudinal vibration 

of bar, transverse vibration of beam, effect of rotary inertia and shear 

deformation. 

08 

4 Random Vibrations and Experimental Methods in Vibration Analysis: 

Description of random process, correlation and power spectral density, 

vibration exciters, vibration measurement and measuring instruments, signal 

processing, vibration trouble-shooting and diagnosis, time-domain and 

frequency-domain vibration analysis. 

08 

5 Fundamentals of Noise: 

Introduction to noise, relation between vibration and noise pollution, vibration 

as noise sources, classification of analysis of machinery vibrations. 

04 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Noise by Vibrating Structures and Control: 

Elementary noise radiators, noise source identification, sound intensity 

measurement, noise radiation and transmission, design principles for noise 

reduction. 

04 

 Total  42 

List of References: 

1. Rao S. S., “Mechanical Vibrations”, Pearson Education, 4th edition, 2004. 

2. S. Graham Kelly and Shashidar K.Kudari, “Mechanical Vibrations”, Tata McGraw-Hill 

Publishing Company Ltd, Special Indian Edition 2007. 

3. Thomson W. T., “Theory of Vibration with Applications”, Prentice Hall of India. 

4. Rao J. S. and Gupta K., “Introductory Course on Theory and Practice Mechanical Vibration”, 

New Age International (P) Ltd. 2nd Edition 2005. 

5. Ambekar A. G., “Mechanical Vibrations and Noise Engineering”, Prentice Hall of India, 2006.  

6. Pujara K., “Vibration and Noise for Engineers”, Dhanpat Rai & Co., 7th Edition 2011. 

 

 

 

5MD43: ADVANCED ENGINEERING DYNAMICS 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Kinematics and Kinetics of Particles: 

Path variables: tangent and normal, parametric description of curves, cartesian 

coordinates, cylindrical and polar coordinates, spherical coordinates; arbitrary 

curvilinear coordinates, coordinates and unit vector, kinematical relations, 

mixed kinematical description, coordinate transforms, velocity and acceleration 

analysis using moving reference frame, generalized Newton’s second law, 

work-energy, impulse-momentum, conservation of energy and momentum. 

10 

2 Rigid Bodies: 

General equations of constrained rigid body kinematics, Euler angles, 

interconnections and linkage, inertia effects of rigid bodies, linear and angular 

momentum, inertia properties. 

10 

3 Newton-Euler Equation: 10 
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Unit 

No. 
Topics 

Teaching 

Hours 

Fundamental equations, planar motion, Newton-Euler equations for a system, 

momentum and energy principles, application to modelling of single and two 

degree of freedom system vibration problems. 

4 Lagrange’s Equation:  

Generalized coordinates and kinematic constraints, virtual work, generalized 

forces, Lagrane’s equation, Langrage’s multipliers, application to modelling 

and analysis of simple mechanisms. 

08 

5 Alternative Formulations: 

Hamilton’s principle, generalized momentum principles, formulations with 

Quasi-coordinates. 

04 

 Total 42 

List of References: 

1. Ginsberg J., “Engineering Dynamics”, Cambridge University Press. 

2. Thomas Kane and David Levinson, “Dynamics: Theory and Application”, McGrawHill. 

3. Beer F. P., Johnston E. R., Mazurek D. F. and Cornwell P. J., “Vector Mechanics for 

Engineers”, McGraw-Hill. 

4. Merian J. M. and Kraige L. G., “Engineering Mechanics: Dynamics”, Wiley India. 

5. H. Shames and G. K. M. Rao, “Engineering Mechanics: statics and Dynamics”, Pearson 

Education. 

 

5MD44: MACHINE TOOL DESIGN 

CREDITS - 3 (LTP:3,0,0) 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Machine Tool Drives: 

Types and capabilities of machine tools, Constructional and operational 

features, General Requirements of Machine Tool Design, Working and 

Auxiliary Motions in Machine Tools, Kinematics of Machine Tools, Motion 

Transmission, mechanical, hydraulic and electric drives. 

03 

2 Regulation of Speed and Feed Rates: 

Aim of Speed and Feed Regulation, Layout of Speed Change Gears, Saw 

Diagrams for Arithmetic, Geometric, Harmonic and Logarithmic Progression 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

of spindle speeds. Establishment of Gear Ratios, Layout of the Intermediate 

Reduction Gears, Calculation of Transmission Ratios, Pulley Diameter, Gear 

Wheel Diameters and Number of Teeth. Ray Diagram. Speed Chart. Design 

of Speed Gear Boxes, Feed Drives, Feed Box Design. 

3 Design of Machine Tool Structures:  

Functions of Machine Tool Structures and Their Requirements, Design criteria 

for Machine Tool Structures, Materials of Machine Tool Structures, Static and 

Dynamic Stiffness, Profiles of Machine Tool Structures, Basic Design 

Procedure of Machine Tool Structures, Design of Beds, Columns, saddles, 

carriages, Bases and Tables. 

06 

4 Guideways and Power Screws:  

Functions and Types of Guide ways, Design of Slide ways, clearance 

adjustment in slideways. Design of Anti-Friction Guide ways, Combination 

Guide ways and Aerostatic guideways. Design of Power Screws and 

Recirculating ball screws 

07 

5 Design of Spindles and Spindle Supports:  
Functions of Spindles and Requirements, Effect of Machine Tool Compliance 

on Machining Accuracy, Design of Spindles, Antifriction Bearings. 

06 

6 Dynamics of Machine Tools: 

Machine Tool Elastic System, Static and Dynamic Stiffness, Effects of 

vibration, stability analysis. Methods to reduce instability in machine tool like 

dampers, vibration absorbers etc., Machine Tool Chatter. 

05 

7 Control Systems in Machine Tools: 

Machine tool control systems, Control Systems for Speed and Feed Changing, 

Adaptive Control Systems. 

04 

8 Ergonomics and aesthetic design of machine tool, Recent trends of machine 

tool. 

03 

 Total 42 

List of References: 

1. N.K. Mehta, “Machine Tool Design”, Tata McGraw Hill. 

2. F. Koenigsberger, “Design Principles of Metal Cutting Machine tools”, Pergamon press 

3. “Machine Tool design Handbook”, CMTI Bangalore, McGraw-Hill. 

4. Sen and Bhattacharya, “Machine Tool Design”, CBS Publications. 

5. Boothroyd, G., “Fundamentals of Metal Machining and Machine Tools”, McGraw hill. 

6. Acherkan, “Machine Tool Design”, Vol 2 & 3, MIR Pub, Russia. 7. Machine Tool Design. 

7. Helmi A.Youssef, “Machining Technology: Machine tools and operations”, CRC Press. 

 

 

5MD45: DESIGN FOR MANUFACTURE AND ASSEMBLY 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

Illustrate the concept and application for design for manufacturing and assembly. 
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Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 3 0 0 3 60 40 00 00 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 What is DFMA, History, Steps for applying DFMA during product design, 

Advantages of designing for manufacturing and assembly to improve 

product quality, cost and time to the market, Product life cycle and DFMA.  

Design for Manufacture and Assembly [DFMA] strategies. 

6 

2 General design principles for manufacturability for determining product 

specifications to minimize the cost 

4 

3 Need to meet constraints of manufacturing. 

Producibility aspects of various manufacturing processes like, machining, 

forming, casting, welding.  

20 

4 Design considerations for manual, automated and flexible assembly 4 

5 Application of tools like lean manufacturing, six sigma, TPM, in the 

perspective of DFMA. 

5 

6 Geometric Dimensioning & Tolerancing considerations for manufacturing 

and assembly.  

3 

 Total 42 

 

List of References:  

1.  Boothroyd, G, Dewhurst, P., W. A. Knight, W. A., “Product Design for Manufacture and     

Assembly” 3rd  edition, CRC Press, 2011 

2.  Boothroyd, G, “Assembly Automation and Product Design’, CRC Press.  

3.  K. T. Ulrich, K. T., Eppinger, S. D., “Product Design and Development”,  McGraw-Hill     

Higher Education  

4.  Bralla, James G., “Handbook of Product Design for Manufacturing”, Industrial Press, 2007  

5.  Dieter, G. E., “Engineering Design - A Material Processing Approach”, McGraw Hill  

6.  Fischer, B. R., “Mechanical Tolerance stackup and analysis”, CRC Press.  

7.  D E Whitney, D. E., “Mechanical assemblies: their design, manufacture, and role in product     

Development”, Oxford Press.  
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5MD46: QUALITY AND RELIABILITY ENGINEERING 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

To apply quality assurance, DOE and reliability tools in various industrial applications. 

  

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

Course Contents: 

Unit 

No. 

Topics Teaching 

Hours 

1 Total Quality Management: 

Concepts of Quality Engineering, TQM- Tools and Techniques;- Quality 

Function Deployment (QFD), Failure Mode and Effect analysis (FMEA), Six 

sigma control, Poka-Yoke, 7QC Tools, 7 New Quality Improvement Tools. 

07 

2 Quality Assurance and Acceptance Control: 

Quality Assurance, Acceptance Sampling;- Lot by lot sampling, probability of 

acceptance in single, double, multiple sampling techniques. OC curves – 

producer’s Risk and consumer’s Risk. AQL, LTPD, AOQL concepts-standard 

sampling plans for AQL and LTPD- uses of standard sampling plans. 

08 

3 Experimental Design: 

Basis statistics, hypotheses test, F test, Chi-square test ,one factor at a time, 

orthogonal design, point and interval estimates, Two factors, Full factorials, 

Fraction Factorials, Taguchi,s quality Engineering-loss function, orthogonal 

Arrays, Signal to Noise ratio(S/N). 

08 

4 Probability Theory: 

Fundamental laws of probability, Conditional probability and multiplication 

rules, Random variables; Probability distribution; Discrete and continuous 

distribution. 

02 

5 Reliability Concepts: 

Reliability engineering fundamentals; Failure data analysis; Failure rate; 

mortality curve; Concept of burn in period; Useful life and wear out phase of a 

system; Mean time to failure (MTTF); Mean time between failure, (MTBF) and 

mean time to repair (MTTR); Reliability in terms of Hazard rate and failure 

density, maintainability, availability, Hazard models-constant, linearly 

increasing and weibull models. Bath-tub Curve. 

05 

6 System Reliability and Fault tree analysis: 

System reliability-series, parallel and mixed configuration, application to 

specific Hazard models, methods of solving complex systems, Markov model. 

Fault tree Analysis- fault tree construction and calculation of reliability, truth 

table, De Morgans theorem and application to reliability analysis. 

09 
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Unit 

No. 

Topics Teaching 

Hours 

7 Risk Assessment: 

Definition and measurement of risk - risk analysis techniques - risk reduction 

resources - industrial safety and risk assessment. 

03 

 Total  42 

List of References: 

1. Grant E L, “Statistical Quality Control“, McGraw-Hill. 

2. Shrinath L S, “Reliability Engineering” Affiliated East west press. 

3. Besterfield D H, “Quality Control”, Prentice Hall. 

4. R. Miller, J. E. Freund and R. Johnson, “Probability and Statistics for Engineers”, Prentice 

Hall. 

5. Connor P.D.T.O. “Practical Reliability Engineering”, John Wiley. 

6. Naikan V N A “Reliability Engineering and Life Testing”, PHI Learning Private Limited. 

 

 

5MD04: RESEARCH METHODOLOGY AND EXPERIMENTAL TECHNIQUES 

CREDITS - 3 (LTP:2,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 2 0 2 3 30 20 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction:  

Definition and objectives of Research – Types of research, Various Steps in 

Research Process, Research Purposes, Ethics in research – APA Ethics code 

02 

2 Research formulation: 

Defining and formulating the research problem, selecting the problem, necessity 

of defining the problem, importance of literature review in defining a problem, 

Literature, review - primary and secondary sources, reviews, Surveying, 

synthesizing, critical analysis, reading materials, reviewing, rethinking, critical 

evaluation, interpretation. 

04 

3 Research design and methods: 

Research design – basic principles, need of research design, features of good 

design, important concepts relating to research design, observation and facts, 

laws and theories, Exploratory Research Design – concept, types and uses, 

Descriptive Research Designs – concept, types and uses. Experimental Design: 

Concept of Independent & Dependent variables. Prediction and explanation, 

04 
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Unit 

No. 
Topics 

Teaching 

Hours 

research databases, development of models, developing a research plan – 

exploration, description, diagnosis, and experimentation. 

4 Experiment design & data analysis:  

Statistical methods, Randomized block design, Latin and orthogonal squares, 

factorial design. Replication and randomization. Data Analysis: Deterministic 

and random data, uncertainty analysis, tests for significance: Chi-square, 

student’s ‘t’ test. Regression modeling, direct and interaction effects. ANOVA, 

F-test. Time Series analysis, Autocorrelation and autoregressive modeling. 

06 

5 Uncertainty in measurements: 

Errors in instruments, Analysis of experimental data and determination of 

overall uncertainties in experimental investigation, uncertainties in 

measurement of measurable , parameters like pressure, temperature, flow etc. 

under various conditions 

08 

6 Interpretation of Data: 

Meaning of Interpretation, Techniques of Interpretation  

04 

Total Hours 28 

List of References: 

1. C. R. Kothari, “Research Methodology: Methods and Techniques” New Age International 

Publishers, ISBN:81-224-1522-9.  

2. Fisher R. A., “Statistical Methods for Research Workers” Cosmo Publications, New Delhi 

ISBN:81-307-0128-6.  

3. Donald R. Cooper and Pamela S. Schindler, “Business Research Methods”, 8/e, Tata McGraw-

Hill Co.Ltd., 2006. 

4. Montogomery, “Design and Analysis of Experiments” D.C. (2001), John Wiley, ISBN: 

0471260088.  

5. J.P.Hollman “Experimental Methods for Engineers” Tata McGraw-Hill Co.Ltd., 2010 

 

5MD05: FINITE ELEMENT METHODS 

CREDITS - 4 (LTP:3,0,1) 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme  

Total 

Marks 
L T P C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 0 2 4 60 40 20 30 150 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to FEM: 

Basic concepts, Applications of FEM, Comparison of FEM with other 

methods. Modelling and discretization, Basic element types and Degrees-of-

Freedom, Basic equations of elasticity, Strain- displacement relation, 

2 
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Unit 

No. 
Topics 

Teaching 

Hours 

Properties of stiffness matrix, Treatment of boundary conditions, Solution 

of system of equations 

2 Mathematical modeling of structural problems:  

Equilibrium of continuum - Differential formulation, Energy Approach-

Integral formulation, Principle of Virtual work - Variational formulation.  

Approximate methods for the solution of the mathematical models: 
Rayleigh-Ritz methods, Methods of Weighted Residuals (Point collocation, 

Sub-domain collocation, Least-squares and Galerkin), Piecewise 

Interpolation. 

8 

3 1D Structural Problems: 
Axial Bar Element: Stiffness matrix, load vector, temperature effects, Higher 

order shape functions, Trusses: Formulation of Truss element, Analysis of 

plane truss, Beam: Hermite shape function, stiffness matrix, load vector 

Plane Frames:  

     4 

4 1D Scalar Field Problems 

1D thermal conduction in slabs and fins, Fluid flow problems, Introduction 

to Torsional problems. 

5 

5 2D and 3D Problems: 

Plane stress and plane strain matrices. Triangular (CST, LST) elements: 

Shape functions, Jacobian matrix, Strain-displacement matrix, Stress-strain 

relationship matrix, Force vectors. Iso-parametric elements: Quadratic (Q4, 

Q8) elements, Shape functions. Numerical integration: Gauss Quadrature 

formula, Gauss Quadrature in two and three dimensions. FEA of 

axisymmetric solids subjected to axi-symmetric loading using triangular 

elements. Types of 3D elements and their comparison. 

10 

6 Dynamic Problems: 

Formulation of dynamic problems, consistent and lumped mass matrices. 

Solution of eigenvalue problems: Transformation methods Jacobi method, 

Vector iteration methods, subspace iteration method. Natural frequencies – 

mode shapes – modal analysis. 

7 

7 Plate and Shell Elements: 

Introduction, thin and thick plates: Kirchoff theory, Mindlin plate element, 

conforming and nonconforming elements, degenerated shell elements, 

reduced and selective integration. 

4 

8 Non-Linearity: 

Introduction and types of non-linearity, Formulation for geometrical and 

material non-linearity. 

2 

 Total 42 

List of References:  

1. Chandrupatla T. R. and Belegundu A. D., “Introduction to Finite Elements in Engineering” 

3rd ed., Prentice Hall of India. 

2. Logan D. L., “First Course in the Finite Element Method”, Cengage India. 

3. Reddy J. N., “An Introduction to the Finite Element Method”, 3rd  ed, McGraw-Hill. 

4. Bhavikatti S. S., “Finite Element Analysis”, 3rd  ed, New Age International. 

5. David Hutton, “Fundamentals of Finite Element Analysis”, McGraw-Hill. 
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6. Cook R. D., Malkus D. S., Plesha M. E. and Witt R. J., “Concepts and Applications of Finite 

Element Analysis”, Wiley. 

7. Seshu P., “Text book of Finite Element Analysis”, PHI.  

8. Rao S. S., “Finite element Method in Engineering”, Elsevier.  

 

 

5MD06: GEOMETRIC DIMENSIONING AND TOLERANCING 

CREDITS 3 - (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 3 0 0 3 60 40 00 00 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: Geometric Dimensioning and Tolerancing, Maximum Material 

Condition, and Regardless of Feature Size. 

07 

2 How to read a Feature Control Frame. 02 

3 Size Control Form: Rules, concepts, Characteristics, and un-tolerance 

Dimensions. 

06 

4 Datum’s, The Maximum Material Condition symbol and its Ramifications, 

Relationship between Individual Feature’s; Virtual Condition and Resultant 

condition Boundaries. 

07 

5 Datum Feature of Size Representation; Form Controls; Orientation Controls; 

Profile; Run out; Location. 

08 

6 A Logical Approach to part Tolerancing, Dimensioning and Tolerancing 

Schemes, Steps for the Development of a Dimensional Inspection Plan. 

06 

7 Paper Gauging. 03 

8 Functional Gauging. 03 

 Total  42 

List of References: 

1. James D Meadows, “Geometric Dimensioning and Tolerancing”, Marcel Dekker, Inc. 

2. James D Meadows, “Measurement of Geometric Tolerancces in Manufacturing”, Marcel 

Dekker, Inc. 

3. Bruce A. Wilson, “GD&T: Application and Interpretation”, Goodheart-Willcox. 

4. P S Gill, “Geometric Dimensioning and Tolerancing”, S.K. Kataria & Sons; 2013. 
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5MD47: ADVANCED NUMERICAL METHODS 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical  

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 

Topics Teaching 

Hours 

1 Ordinary Differential Equations:  

Initial Value Problems (IVP) and existence theorem. Truncation error, 

deriving finite difference equations. Single step methods for first order IVP- 

Taylor series method, Euler method, Picard’s method of successive 

approximation, Runge Kutta Methods. Stability of single step methods.  

12 

2 Multi step methods for first order IVP : 

Predictor-Corrector method Adams Bashforth method. Euler predictor 

corrector method, Milne method. System of first order ODE, higher order 

IVPs. Stability of multi-step methods, root condition. Linear Boundary Value 

Problems (BVP), finite difference methods, shooting methods, stability, error 

and convergence analysis. Nonlinear BVP, higher order BVP.  

12 

3 Partial Differential Equations:  

Classification of PDEs, Finite difference approximations to partial derivatives. 

Solution of one dimensional heat conduction equation by Explicit and Implicit 

schemes (Schmidt and Crank Nicolson methods), stability and convergence 

criteria.  

10 

4 Laplace equation using standard five point formula and diagonal five point 

formula, Iterative methods for solving the linear systems. Hyperbolic 

equation, explicit / implicit schemes, method of characteristics. Solution of 

wave equation. Solution of first order Hyperbolic equation. Von Neumann 

stability. 

10 

 Total  44 

List of References: 

1. G. D. Smith , “Numerical Solution of Partial Differential Equations: Finite Difference 

Methods” (Oxford Applied Mathematics & Computing Science Series),  

2. Kendall E. Atkinson, Weimin Han, David E. Stewart “Numerical Solution of Ordinary 

Differential Equations” (Wiley). 

3. M K Jain, S R K Iyengar, R K Jain, “Numerical Methods for Scientific and Engineering 

Computation” (New Age International) 
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5MD48:  ROBOTICS AND CONTROL 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 General considerations of Robotic Manipulator:  
Robot anatomy, general configurations, degrees of freedom, generalized 

rotations, description of robotic pose, orientation with RPY and Euler angles, 

homogeneous transformations. 

08 

2 Kinematics of Robotic Manipulators:  
D-H parameter representation, direct and inverse Kinematics, work space 

analysis, singularity and solvability analysis, differential motions. 

08 

3 Dynamic Analysis of Robotic Manipulators: 

Considerations of forces, moments and torques for robotic configurations, 

dynamic formulations using Newtonian, Lagrangian approaches, forward and 

inverse dynamics. 

08 

4 Trajectory Generation:  
Path and trajectory, joint space and cartesian space trajectory planning, higher 

order polynomials, linear function with parabolic blends. 

08 

5 Introduction to Grippers, Sensors and Actuators:  
Types and properties of grippers, types of sensors along with working principle, 

sensor properties, translational and rotary actuators and their selection criteria. 

05 

6 Motion Control of Robotic Manipulators: 
Open and closed loop control systems, second order control systems, non-linear 

closed loop equation of motion, control of single link robotic arm, generalized 

motion control laws for robotic manipulators, common control system for 

industrial robots, independent joint PID control and independent joint PID 

control with effective joint inertia, force/torque control of robotic manipulator. 

05 

 Total  42 

List of References: 

1. S. K. Saha, “Introduction to Robotics”, Tata McGraw Hill Education Pvt. Ltd., New Delhi.  

2. S. R. Deb and S. Deb, “Robotics Technology and Flexible Automation”, Second Edition, Tata 

McGraw Hill Education Pvt, Ltd., New Delhi  

3. R. K. Mittal, I. J. Nagrath, “Robotics and Control”, Tata McGraw-Hill Publishing Company 

Ltd.  
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4. J. J. Graig, “Introduction to Robotics – Mechanics and Control”, 2nd edition, Pearson 

Education, Inc.  

5. K. S. Fu, R. C. Gonzalez, and C. S. G. Lee, “ROBOTICS – Control, Sensing, Vision, and 

Intelligence”, McGraw-Hill Book Company.  

6. Saeed Niku, “Introduction to Robotics – Analysis, Control, Applications”, John Wiley & Sons.  

7. Mohsen Shahinpoor, Harper and Row, “A Robot Engineering Textbook”, New York  

8. Roboert J. Schilling, “Fundamentals of Robotics – Analysis & Control”, Prentice-Hall of India 

Pvt. Ltd.  

  

5MD49: DESIGN OF HEAT AND MASS TRANSFER EQUIPMENT 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE  

150 3 0 2 4 60 40 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Material selection for heat and mass transfer equipment, Design of walls of 

plain, cylindrical and spherical shapes, Use of fins and heat pipes. 

12 

2 Mechanical, hydrodynamic, thermal and economic considerations for design 

of heat transfer equipment, various configurations and flow arrangements in 

heat exchangers. 

10 

3 Determination of characteristics dimensions and surface areas for condensers, 

evaporators, steam generators, regenerative and recuperative type heat 

exchangers, heat exchangers with fins, heat pipes etc.  

10 

4 Theory of mass transfer in air-water processes, combined heat and mass 

transfer processes, Design considerations of dryers, humidifiers, 

dehumidifiers, air-washers and cooling towers. 

10 

 Total Hours          42 

List of References: 

1. A.P.Frass and M.V.Ozisik, “Heat Exchanger Design” John Wiley 

2. J.P.Hartnett and W.M.Roshenow “Hand book of Heat transfer”, John Wiley  

3. W.M.Kays and London, A.L., “Compact Heat Exchangers”, McGraw Hill. 

4. C.P.Kothandaraman and S.Subramanayam, “Heat and Mass transfer data book” Wiley 

Eastern.  

5.   Donald Q Kern, “Process Heat transfer”, McGraw Hill,1983 
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5MD50: FRACTURE MECHANICS 

CREDITS - 4 (LTP:3,1,0) 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE  

150 3 1 0 4 60 40 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Impression of Engineering Fracture Mechanics: 

Review of tension test, bending and torsion. Method of handling combined 

stresses, principal stresses, Definition of failure, yield criteria, buckling as a 

failure mode, Need for fatigue test, Spectacular Failures, Fracture Mechanics is 

Holistic, Crack Growth and Fracture Mechanisms. 

06 

2 Energy Release Rate: 

Elastic Strain Energy ,Fracture Strength by, Griffith, Utility of Energy Release 

Difficulties in Griffith’ s theory, Necessary and sufficient conditions for 

fracture, Crack branching in brittle materials, Irwin and Orowan extension of 

Griffth’ s theory to ductile solids, R-curve in plane strain and p l a n e stress, 

Rate Pop- in Phenomenon. 

06 

3 Stress Intensity Factors: 

LEFM and EPFM Historical development, Contributions of Inglis, Griffith and 

Irwin. Extremum cases of an elliptical hole, Various results of fracture in glass, 

Classification of LEFM and EPFM – based on plastic deformation, materials 

and applications, Modes of Loading – Mode- I, Mode- II and Mode- III , 

Anelastic Deformation at the Crack Tip 

08 

4 J –Integral: 

Definition of the J integral, J- integral, Path of J- integral for the DCB specimen, 

Graphical interpretation of J, Importance of strain history in elasto- plastic 

analysis, Extension of LEFM to EPFM, Damage tolerances, Proportional 

loading, HRR Field ,CTOD, FAD and Mixed Mode Fracture 

06 

5 Dynamic and Time Dependent Fracture: 

Dynamic Fracture and crack Arrest, Creep crack Growth, Viscoelastic Fracture 

Mechanism, Fracture mechanism in Metals and Nonmetals. 

05 

6 Fracture Toughness Testing: 

General consideration for test preparation , KIC testing, K-R Curve testing , J- 

Testing , CTOD testing , Dynamic and crack Arrest toughness, fracture testing 

in weldments, crack detection through Non Destructive test. 

05 

7 Fatigue crack Propagation and Environment –assist Fracture: 

Similitude in fatigue, crack closure, variable amplitude loading, micro 

mechanisms of fatigue, fatigue crack growth testing method. 

Introduction of environment –assist fracture, micro mechanisms of assist 

fracture, test methods, corrosion fatigue. 

06 

Total  42 
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List of References: 

1. T.L. Anderson, “Fracture Mechanics – Fundamentals and Applications”, 3rd Edition, CRC 

Press Taylor and Francis Group, 2005.  

2. Prashant Kumar, “Elements of Fracture Mechanics”, Tata McGraw Hill, New Delhi, India, 

2009.  

3. R. J. Sanford, “Principles of Fracture Mechanics,” Pearson Education, Inc. Upper Saddle 

River, 2003  

4. Tribikram Kundu, “Fundamentals of Fracture Mechanics”, CRC Press, Boca Raton,2008  

5. D. Broek, “Elementary Engineering Fracture Mechanics”, 4th Revised Edition, Springer, 1982 

(or reprint 2013).  

6. S. Suresh, “Fatigue of Materials”. 2nd Edition Cambridge University Press, 1998. 

 

 

5MD51: PIPING SYSTEM DESIGN 

CREDITS - 4 (LTP:3,1,0)  

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Scope of piping engineering, phases of life cycle of process plant- design, 

construction, commissioning and operation. 

06 

2 Hydraulic and Mechanical Design of pipe: 

Basics of Fluid Mechanics, pipe sizing by velocity consideration, pipe sizing by 

available pressure drop, economic pipe sizing, water hammer in pipe lines. 

Relation of applied load to stresses, fatigue failure, pipe design according to 

codes and standards. 

09 

3 Piping Elements: 

Pipes, pipe fittings, piping fabrication, selection of materials of construction, 

Valves: function, type, size, pressure drop. 

Piping support: load on structural support and its design considerations. 

 

07 

4 Thermal Insulation: 

Insulation design for pipes, thermal stress in pipes, basics of expansion joint, 

nozzle reinforcement. 

06 

5 Piping Network Design: 

Introduction, stress caused by an external load, stress analysis, flexibility 

analysis of piping system, causes of vibration and remedy.   

06 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Piping Drawing: 

Introduction, symbols, GA drawing, dimensioning, plot plan development, 

equipment and piping layout. 

06 

 Total  40 

List of References: 

1. Sahu G. K., “Handbook of Piping Design”, New Age Int. (P) Ltd, 1998 

2. Mohinder L Nayyar, “Piping Handbook”Seventh Edition, McGraw Hill Handbooks. 

3. M. W. Kellogg Company, “Design of Piping System”, Martino Publishing, 2011. 

4. Brian Silowash, “Piping System Manual”, McGraw Hill,2010. 

 

5MD52: DESIGN OF PRESSURE VESSELS  

CREDITS – 4 (LTP:3,1,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE  

150 3 1 0 4 60 40 20 30 

Course Contents: 

Unit 

No. 

Topics Teaching 

Hours 

1 Stresses in Pressure Vessels:  

General theory of membrane stresses in vessel under internal pressure and its 

application to shells (Cylindrical, Conical and Spherical) and end closures. 

Bending of circular plates and determination of stresses in simply supported 

and clamped circular plate. Thermal stresses, Stress concentration in plate 

having circular hole due to bi-axial loading, Excessive elastic deformation, 

Plastic instability, Brittle rupture and creep. Theory of reinforced opening 

and reinforcement limits. 

10 

2 Design of Vessels using Codes:  

Introduction to ASME codes for pressure vessel design, Pressure vessel and 

related components’ design using ASME codes; Supports for short vertical 

vessels, Stress concentration at a variable thickness transition section in a 

cylindrical vessel; Design of nozzles. 

12 

3 Supports for Vertical and Horizontal Vessels:  

Design of base plate and support lugs. Types of anchor bolt, its material and 

allowable stresses. Design of saddle supports. 

04 
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Unit 

No. 

Topics Teaching 

Hours 

4 Other Design Considerations:  
Buckling phenomenon, Elastic Buckling of circular ring and cylinders under 

external pressure, Collapse of thick walled cylinders or tubes under external 

pressure, Effect of supports on Elastic Buckling of Cylinders, Design of 

circumferential stiffeners, and Buckling under combined External pressure 

and Axial loading. Fatigue, shock, high pressure, high temperature, 

irradiation, corrosion, and other hostile environments; High strength, light 

weight pressure vessels, Vessels resistant to external high pressures found in 

undersea exploration, offshore drilling, and mineral mining. 

08 

5 Piping Design:  
Flow diagram, Piping layout and piping stress analysis; Flexibility factor and 

stress intensification factor; Design of piping system as per B31.1 piping 

code. Piping components - bends, tees, bellows and valves. Types of piping 

supports and their behavior; Introduction to piping Codes and Standards.  

08 

 Total  42 

List of References: 

1. Harvey J F, “Pressure vessel design”, CBS, publication.  

2. Brownell L. E & Young. E. D, “Process equipment design”, Wiley Eastern Ltd., India.  

3. Henry H Bednar, “Pressure vessel Design Hand book”, CBS publishers and distributors.  

4. Stanley M Wales, “Chemical Process Equipment, Selection and Design”, Butterworths, Series 

in Chemical Engineering, 1988.  

5. J. Phillip Ellenberger “Pressure Vessels: ASME Code Simplified”.  

6. “ASME Pressure Vessel and Boiler Code”, Section VIII Div. 1, 2, and 3.  

7. “American standard code for pressure piping”, B 31.1.  

8. Smith P, “Fundamentals of Piping Design”, Elsevier. 

 

5MD53: DESIGN OF MATERIAL HANDLING EQUIPMENT 

CREDITS - 4 (LTP:3,1,0) 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE  

150 3 1 0 4 60 40 20 30 

Course Contents: 

Unit 

No. 

Topics Teaching 

Hours 

1 Introduction: 

Objectives of material handling system, Principal groups of materials handling 

equipment and classification, Scope of Material Handling, Criteria for selection 

of Material Handling Equipment’s, Basic kind of material handling problems, 

Basic principle for analysis of materials handling problems, Isolating a materials 

handling project, work simplification method, ASME standard operation and 

07 
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Unit 

No. 

Topics Teaching 

Hours 

flow process charts , principles and practices for construction of operation 

process & flow process chart, operation analysis methods: right & left hand chart 

and travel chart. 

2 Conveyor Design: 

Introduction to various types of conveyors and their applications, calculation of 

drop energy, conveyor pulley design, Idler design, failure analysis of idler, 

Design of Belt conveyor as per IS 11592 : 2000 - Selection and design of belt 

conveyors-code of practice. 

10 

3 Load lifting attachments: 

Load chains and types of ropes used in Material Handling System; Forged, 

Standard and Ramshorn Hooks; appliances for suspending hooks,  Crane Grabs 

and Clamps; Grab Buckets; Electromagnet;; various grabbing attachments. 

06 

4 Design of Cranes: 

Hand-propelled and electrically driven E.O.T overhead Traveling cranes; 

Traveling mechanisms of cantilever and monorail cranes; design considerations 

for structures of rotary cranes with fixed radius ; fixed post and overhead 

traveling cranes; analyze the stability aspects of  stationary rotary and traveling 

rotary cranes. 

08 

5 Design of bucket Elevator: 

Introduction, Types of Bucket Elevator, Design of Bucket Elevator as per 

IS:7167-1974 – code for selection and use of bucket elevators, loading and 

bucket arrangements, Cage elevators. 

05 

6 Packaging and storage of bulk materials: 

Steps for design of packages, protective packaging, testing the physical 

characteristics of packaging, container testing, types of storage and industrial 

containers, Automatic guided vehicles, Automatic storage and retrieval system 

06 

 Total  42 

List of References: 

1. Conveyor Equipment Manufacturer’s Association, “Belt conveyors for bulk materials” 6th  

edition, The New CEMA Book. 

2.  Rudenko N., “Materials handling equipment”, Elnvee Publishers, 1970. 

3.  Ishwar G Mulani and Mrs. Madhu I Mulani, “Engineering Science and application design for 

belt conveyor”, Madhu I. Mulani, 2002. 

4.  Spivakovsy A.O. and Dyachkov V.K., “Conveying Machines, Volumes I and II”, MIR 

Publishers, 1985. 

5.  Alexandrov, M., “Materials Handling Equipments”, MIR Publishers, 1981. 

6.  Boltzharol, A.,”Materials Handling Handbook”, The Ronald press company 1958. 

7. T.S.Kasturi,”Rollers: for Material handling-design, Manufacture, Maintenance & Failure 

Analysis”, Neyveli lignite corporation ltd and Nircon engineers and consultants pvt ltd. 
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5MD54:  DESIGN OPTIMIZATION TECHNIQUES 

CREDITS - 4 (LTP:3,1,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme 

Total 

Marks 
L T P C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 1 0 4 60 40 20 30 150 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Optimization: 
Mathematical formulation, Classification of optimization problems, 

Engineering applications of optimization 

2 

2 Classical Optimization Techniques: 

Single variable optimization. 

Multivariable unconstrained optimization. 

Multivariable optimization with equality constraints: Direct substitution, 

method of Lagrange multipliers, method of constrained variation. 

Multivariable optimization with inequality constraints: Kuhn-Tucker 

conditions. 

8 

3 Single Variable Optimization: 

Unimodal function 

Elimination Methods: unrestricted search, exhaustive search. Dichotomous 

search, Interval halving method, Fibonacci method, Golden section method 

Interpolation Methods: Quadratic and cubic interpolation methods. 

Direct Root methods: Newton method, Quasi-Newton method, Secant 

method. 

6 

4 Multivariable unconstrained optimization 

Direct search methods: Random search methods, Grid search method, 

Univariate method, Hooke and Jeeves method, Powell’s method. 

Indirect search methods: Steepest descent method, Conjugate gradient 

method, Newton’s method. 

8 

5 Multivariable optimization with equality constraints:  
Random search methods, Sequential linear programming, Sequential 

quadratic programming.  

Basic approach of penalty function methods, Interior and exterior penalty 

function methods. 

8 

6 Geometric Programming: 

Introduction, posynomials 

Unconstrained Geometric Programming Problem: Arithmetic–Geometric 

inequality, Primal–Dual relationship and Sufficiency conditions. 

Constrained Geometric Programming problem, Applications of Geometric 

Programming 

6 
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Unit 

No. 
Topics 

Teaching 

Hours 

7 Modern Methods of Optimization 

Genetic algorithms, simulated annealing, fuzzy optimization, neural-

network-based methods, Particle Swarm Optimization. 

4 

                                                                                     Total  42 

 

List of References:  

1. Rao S. S., “Engineering Optimization: Theory and Practice”, 3rd edition, New Age 

International (P) Ltd Publishers 

2. Jasbir S. Arora, “Introduction to Optimum Design”, McGraw Hill 

3. Ravindran A., Ragsdell K. M., Reklaitis G. V., “Engineering Optimization: Methods and 

Applications”, 2nd edition, Wiley India 

4. Belegundu A. D., Chandrupatla T. R. “Optimization Concepts and Applications in 

Engineering”, 2nd edition, Cambridge University Press 

5. Kalyanmoy Deb, “Optimization for Engineering Design: Algorithms and Examples”, Prentice 

Hall. 

 

5MD07: TECHNICAL WRITING AND PRESENTATION SKILL 

CREDITS – 1 (LTP: 0,1,0) 

 

Course Objective: 

In this course, students will develop the scientific and technical reading and writing skills they 

need to understand and construct research articles. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 0 1 0 1 00 00 40 60 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Review of Technical Writings: What is research/How do you structure a 

research paper; Basic Principles in Technical Writing; Audience, Purpose, 

Organization, Flow, Style, Presentation;  

Introduction to text analysis tools: analyzing research paper biographies-

part.  

3 

2 First Steps in text analysis: Building a corpus of research papers, creating 

vocabulary lists, searching for words, phrases, and grammar patterns.  

Writing a research paper proposal:  Brainstorming topics, narrowing the 

scope, finalizing the decision. 

 

 

3 
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Unit 

No. 
Topics 

Teaching 

Hours 

3 Writing a research paper title : Keywords, noun phrases, and prepositions;  

Writing a research paper introduction: Characteristic features and 

structure of introduction explaining the situation, describing 

problems/limitations, describing the response. 

 

3 

4 Writing a research paper methods section: Explaining methods and 

processes deciding the type of visual aid, explaining figures and tablets; 

Writing a research paper discussion/conclusion section: Summarizing 

results, adjusting the strength of interpretations using hedging;  

Writing a research paper abstract: Choosing between indicative and 

informative abstracts;  

Wrap-up: Summary of course Final report submission details.  

 

3 

5 Presentation Skills: Designing and planning effective presentations and 

presentation materials. 

3 

 Total  15 

 

List of References:  

1. Technical Writing, Philip A LaPlante, Taylor & Francis India Pvt. Ltd. – New Delhi 

2. Improve Your Presentation Skills, Bhown Ishita, V & S publisher 

 

 

6MD31: DISSERTATION – I  

CREDITS - 10 (LTP: 0, 0, 10) 

 

Course Objective:  

1.  Review the relevant literature 

2. Assimilate and apply the theory relevant to the topic and present the compiled study. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme 

L T P C 
Theory Marks Practical Marks 

Total 

Marks 

ESE CE ESE CE  

400 0 0 20 10 0 0 160 240 

 

Course Outcomes (COs):  

At the end of this course students will be able to… 

1. Identify and apply the information relevant to the chosen field of study. 

2. Evaluate various methods / concepts required to design a research investigation, conceptual 

models and to select an appropriate method. 

3. Develop the objectives, relevance and plan of investigation on the basis of the evaluation and 

analysis. 
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6MD41: ROTOR DYNAMICS  

CREDITS – 4 (LTP: 3, 0, 1) 

 

Course Objective:  

To analyze rotors of various machinery for vibrations, bearings and balancing. 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

L T P C 
Theory Practical 

Total 

Marks 

ESE CE ESE CE  

150 3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Vibration and the Laval-Jeffcott Rotor Model:  
Co-ordinate systems, Steady state rotor motion, Elliptical motion, Single 

degree of freedom systems, Free and forced vibrations. The two degrees of 

freedom rotor system, Geared systems, Translational motion, Natural 

frequencies and Natural modes, Steady state response to unbalance, The effect 

of flexible support. , Flexible rotor Dynamics 

8 

2 Torsional Vibrations of Rotating Machinery: 

Modeling of rotating machinery shafting, Multi degree of freedom systems, 

Determination of natural frequencies and mode shapes, Branched systems, 

Numerical methods for fundamental frequency. 

8 

3 Rigid Rotor Dynamics and Critical Speed: 

Rigid disk equation - Rigid rotor dynamics, Rigid rotor and flexible rotor, The 

gyroscopic effect on rotor dynamics, Introduction of American Petroleum 

Institute (API) RP 686 for Rigid Rotor Dynamics, Whirling of an unbalanced 

simple elastic rotor, Unbalance response, Orbital Analysis and Cascade Plots, 

Simple shafts with several disks, Effect of axial stiffness, Determination of 

bending critical speeds, Campbell diagram. 

8 

4 Influence of Bearings on Rotor Vibrations: 

Support stiffness on critical speeds- Stiffness and damping coefficients of 

journal bearings, Computation and measurements of journal bearing 

coefficients, Mechanics of Hydro dynamic Instability, Half frequency whirl 

and Resonance whip, Design configurations of stable journal bearings. Lateral 

Analysis of Bearings 

8 

5 Balancing of Rotors: 

Single plane balancing, Multi-plane balancing, Balancing of rigid rotors, 

Balancing of flexible rotors, Influence coefficient and modal balancing 

techniques for flexible rotors. ISO 1970 for Rotor Balancing 

06 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Condition Monitoring Using Vibration Measurement:  

Vibration generating mechanisms, Condition monitoring, Noise Spectrum, 

Real time analysis, Applications of FFT rotor vibrations. Bentley Nevada 3500 

System with FTT. 

04 

 Total Hours 42 

 

List of References: 

1.  J. S. Rao, “Rotor Dynamics”, Third Edition, 1996; New Age International Publishers, New 

Delhi. 

2.  T. Yamamoto and Y. Ishida, “Linear and Nonlinear Rotor Dynamics: A Modern Treatment 

with Applications”, Second Edition, 2012; John Wiley, New Jersy. 

3.  W J Chen and J E Gunter, “Introduction to Dynamics of Rotor – Bearing Systems”, Eighth 

Edition, 2007; Trafford Eigen Technologies, Victoria. 

4.  J. S. Rao, “Vibratory Condition Monitoring of Machines”, First Edition, 2000; Narosa 

Publishing House, New Delhi. 

5.  W. Weaver, S. Timoshenko and D H. Young, “Vibration Problems in Engineering”, Fifth 

Edition, 1990; John Wiley, New Jersy. 

Course Outcomes (COs):  

At the end of this course students will be able to …  

1. Assess rotor vibrations.  

2. Prepare model of torsional vibrations of rotating machinery.  

3. Analyze rigid rotor dynamic systems.  

4. Analyze journal bearings for rotors.  

5. Evaluate various rotor systems for balancing. 

6. Apply condition monitoring methods to rotors. 
 

 

6MD42: OIL HYDRAULICS AND PNEUMATICS 

CREDITS - 4 (LTP: 3, 0, 1) 

  
Course Objective:  

1. To develop a hydraulic/pneumatic circuit for a power transmission system. 

2. To analyze operation and maintenance of a hydraulic/pneumatic circuit. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme 

L T P C 
Theory Marks Practical Marks 

Total 

Marks 

ESE CE ESE CE  

150 3 0 2 4 60 40 20 30 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Functional requirements of a power transmission, how these requirements can 

be fulfilled by various power transmission systems like mechanical, oil 

hydraulic, pneumatic, electrical or their combinations; Fundamentals of oil 

hydraulics and pneumatics, Control functions of oil hydraulic systems; 

Advantages, disadvantages and Applications of Oil Hydraulic and Pneumatic 

power transmissions, Comparison between Mechanical, Oil Hydraulic, 

Pneumatic and Electrical power transmission systems: 

Symbols and Properties of Oil: 

Hydraulic & Pneumatic Symbols as per ISO/ANSI, Properties and selection of 

hydraulic fluids, Filtration, Hydraulic Reservoirs. 

10 

2 Oil Hydraulic Pumps and Actuators: 

Construction, working principle and operation of rotary & reciprocating pumps 

like Gear, Vane, Generated-Rotor, Screw, Axial Piston, Radial Piston; Pump 

Characteristics; Linear actuators like Ram type, Telescopic and Single 

acting/double acting, Design criterion of hydraulic cylinders,  types of their 

constructions, types of mountings, cylinder materials, cushioning of hydraulic 

cylinders, Rotary actuators, Specifications, sizing and selection of pumps and 

actuators. 

9 

3 Control Valves and Accessories: 

Construction, working principle and operation of Direction control valves, Flow 

control valves and Pressure control valves; including Non-return, Pressure 

relief, compound Pilot operated Pressure Relief, Safety, Sequence, Pressure 

Reducing, Unloading, Counterbalance valves. Different types of center 

positions of DCVs, 

Methods of actuation of DCVs. 

Hydraulic Intensifiers, Accumulators, Seals and Packing. 

10 

4 Pneumatic Systems: 

Pneumatic fundamentals, Construction, working principle and operation of 

pneumatic power transmission system components like Power source, FRL unit, 

Actuators and control valves like DCV, FCV, PCV, time delay, quick exhaust, 

twin pressure, shuttle valves and their applications. 

Selection, sizing and specifications of pneumatic components. 

5 

5 Hydraulic Circuits: 

Reciprocation, quick return, sequencing, speed control circuits, synchronizing 

circuits, accumulator circuits, industrial circuits like press circuits, machine tool 

circuits, forklift, earth mover circuits- design and selection of components. 

Pneumatic Circuits: 

Pneumatic circuits like reciprocating circuits, switching circuits, sequential 

circuits, hydro pneumatic circuits, solenoid operated circuits, Simple logic 

circuits, Programmable logic circuits using PLC/Microcontroller and their 

applications; Selection, sizing and specifications of pneumatic components. 

 

4 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Hydraulic and Pneumatic Controllers used in Feedback Control systems: 

Construction, working principle and operation of Proportional and Servo control 

valves including Servo-type DCV like nozzle valve, flapper type valve, 

mechanical servo valve, single and double stage servo valves; Applications of 

servomotor systems in feedback control systems.   

4 

 Total  42 

 

List of References: 

1. Pippenger, John J., Hicks, Tyler G, “Industrial Hydraulics”,3rd Edition, McGraw-Hill 

International, 1987. 

2. Majumdar, S. R., “Oil Hydraulic Systems, Principle and Maintenance”, Tata McGraw-Hill 

New Delhi, 2001. 

3. Majumdar, S. R., Basic Pneumatic Systems, Principle and Maintenance, McGraw-Hill.  

4. Anderson, B. W., The Analysis & Design of Pneumatic Systems, John Wiley.  

5. Esposito, Anthony. “Fluid Power with Application”, Pearson. 

6. Jagadeesha T., Thammaiah Gowda, Fluid Power: Generation, Transmission and Control, 

Wiley.  

7. Mc Clay Donaldson, Control of Fluid Power Analysis and Design, Ellis Horwood Ltd.  

8. Pease, A., Pippenger, John J., Basic Fluid Power Dudley, Prentice Hall, 1987 

9. Cundiff, John S., “Fluid Power Circuits and Controls: Fundamentals and Applications”, CRC 

Press, 2002 

10. Sullivan, James A., “Fluid Power: Theory and Applications,” 3rd  Edition, Prentice Hall, 1989 

11. Jagadeesha T., Thammaiah Gowda, “Fluid Power: Generation, Transmission and Control”, 

Wiley.  

12. Shanmuga K, Sundaram, “Hydraulic and Pneumatic Controls: Understanding made Easy”, S. 

Chand & Co Book publishers, New Delhi, 2006 (Reprint 2009)  

 

Course Outcomes (COs):  

At the end of this course students will be able to …  

1. Identify and analyse the functional requirements of a power transmission system for a given 

application. (Application involving fluid power transmission)  

2. Illustrate construction and working principle of oil hydraulic pumps and actuators. 

3. Illustrate construction and working principle of hydraulic control valves and accessories. 

4. Understand fundamentals of pneumatic power transmission, components of pneumatic system 

and their applications. 

5. Illustrate working of basic hydraulic and pneumatic circuits and design a hydraulic and/or 

pneumatic circuit to accomplish the specified task of power transmission.  

6. Illustrate construction and working principle of hydraulic and pneumatic valves used in 

feedback control systems. 

 

 

6MD43: THERMAL SYSTEM DESIGN AND SIMULATION 

CREDITS - 4 (LTP: 3, 0, 1) 

 
Course Objective:   
To design and optimize thermal systems.  
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Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme 

L T P C 
Theory Practical 

Total 

Marks 

ESE CE ESE CE  

150 3 0 2 4 60 40 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction:  

Engineering Design, Design as Part of Engineering Enterprise, Design versus analysis, 

need for optimization, basic characteristics of thermal system, Formulation of the 

Design Problem, Steps in the Design Process, Computer-Aided Design 

8 

2 Modeling and Simulation of thermal systems:  

Basic considerations in design, importance of modeling in design, types of models, 

mathematical modeling, physical modeling and dimensional analysis, solution 

procedure, merging of different models, accuracy and validation, system simulation, 

curve fitting, methods of numerical simulation, numerical simulation versus real 

systems 

10 

3 Introduction to optimization techniques:  

Introduction, Formulation of optimization problems, Calculus techniques: Lagrange 

multiplier method, Search methods, Concept of interval of uncertainty, reduction ratio, 

reduction ratios of simple search techniques like exhaustive search, dichotomous 

search, Fibonacci search and Golden section search, numerical examples Method of 

steepest ascent/steepest descent, conjugate gradient method: examples, New generation 

optimization techniques: Genetic algorithm and simulated annealing, Introduction to 

Bayesian framework for optimization 

12 

4 Dynamic response of thermal systems: 

Importance of dynamic analysis, one dynamic element in a steady state simulation. 

4 

5 Economics of thermal systems: 

Calculation of Interest, Worth of Money as a Function of Time, Series of Payments, 

Raising Capital, Taxes, Economic Factor in Design, Application to Thermal Systems, 

Carbon Credit Calculation 

8 

6 Comprehensive case studies    

 Total  42 

 

List of References: 

1.  Y Jaluria, “Design and optimization of thermal systems”, Mc Graw Hill., 2007  

2.  L C Burmeister, “Elements of thermal fluid system design”, Prentice Hall, Jan 1998 

3.  Prof. C Balaji, “Essentials of Thermal System Design and Optimization”, Ane Books, New 

Delhi in India and CRC Press in the rest of the world  

4.  W F Stoecker, “Design of thermal systems”, Third Edition, Mc Graw Hill 
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5.  J S Arora, “Introduction to optimum design”, Mc Graw Hill, March 4,2015. 

 

Course Outcomes (COs):  

After learning the course the students should be able to: 

1. Outline the concept of thermal systems design. 

2. Develop model of thermal systems and its simulation. 

3. Apply optimization techniques to thermal systems. 

4. Appraise dynamic response of thermal systems. 

5. Apply concept of economics to thermal system. 

6. Analyze Case Studies. 

 

6MD44: MECHANICS AND MANUFACTURING OF COMPOSITES 

CREDITS – 4 (LTP: 3, 0, 1) 

Course Objective:  

1. To acquire basic understanding of composites and its manufacturing. 

2. To familiarize students concerning recent applications of advanced composites and nano - 

composite materials. 
 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

150 3 0 2 4 60 40 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Basic concepts and characteristics: 

Fundamentals of composites and need for composites, Geometric and Physical 

definitions, natural and man-made composites, Rule of mixture for composite 
materials, Aerospace and structural applications, types and classification of 

composites. 

04 

2 Constituents: Reinforcements:  

Fibers- Glass, Silica, Kevlar, carbon, graphite, boron, silicon carbide, and 

boron carbide fibers. Matrix Materials: Particulate composites, Polymer 

composites, Thermosets, Thermoplastics, Metal matrix and ceramic 

composites. 

03 

3 Macromechanical Behavior of Composites:  

Stress-strain behavior for anisotropic materials; stiffness, compliance and 

engineering constants for orthotropic materials; Stress-strain behavior for plane 

stress in an orthotropic material; Stress-strain behavior for lamina of arbitrary 

orientation; strength of an orthotropic lamina; Biaxial strength criteria for an 

orthotropic materials (Maximum stress, Maximum strain, TsaiHill, Hoffman, 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

Tsai-Wu).  

4 Micromechanical Behavior of Composites:  

Determination of constants, Elasticity approach to stiffness, particulate 

composite, Fiber-reinforced composites, tensile and compressive strength in 

fiber direction, transverse stiffness and strength, prediction of shear strength, 

Failure modes. 

Failure analysis and design of composites: Special cases of composites, 

symmetric composites, cross-ply composites, angle ply composites, 

antisymmetric composites, balanced composite. Failure criterion for a 

composite. Design of a laminated composite. 

10 

5 Manufacturing of Composites: 

Polymer Matrix Composites:  

Thermoset composite: Lay-up processes, Spray up process, Fiber placement 

process, Resin transfer moulding, Compression molding process, Filament 

winding. 

Thermoplastic composite: Vacuum assisted resin transfer moulding, Sheet 

moulding, Injection moulding, Calendaring, Extrusion, Blow molding, 

rotational molding, Thermoforming. 

Metal and ceramic matrix composites: 

Metal Matrix Composites: Metal matrix and reinforcement, Dispersion 

hardened and particle composite, Layer composites and inltration method 

10 

6 Properties and testing composites:  

Properties of Composites; Composites testing; Composites design: Laminate 

theory, Rule of mixtures, symmetry and balance. 

Recent development in composites with its applications.  

04 

 Total 41 

List of References: 

1. Agarwal, B.D. and Broutman, L. J., “Analysis and Performance of Fiber Composites”, Wiley, 

India. 

2.  Mallick P. K., “Fiber-Reinforced Composites Materials, Manufacturing and Design”, CRC 

Press. 

3. Jones R M, “Mechanics of Composite Materials”, CRC Press.  

4. Daniel, I. M. and Ishai, O., “Engineering Mechanics of Composite Materials”, Oxford 

University Press 

5. Alma Hodzic and Robert Shanks, “Natural Fibre Composites: Materials, processes and 

properties”, Woodhead Publishing, UK (2014) 

6. Deborah D. L. Chung, “Composite Materials: Science and Applications”, Second Edition, 

Springer (2009) 

7. Sanjay K. Mazumdar, “Composites Manufacturing”, CRC Press, (2002) 

8. Autar K. Kaw,  “Mechanic of Composite Material’   

Course Outcomes (COs):  

At the end of this course students will be able to …  

1. Explain basics of composites.  

2. Explain various types of composites and its uses. 

3. Comprehend micromechanical behavior of composites and its failure theory.  

4. Explain manufacturing processes and its process parameters for different types of composite. 

5. Comprehend he properties of composite material by acquiring the knowledge of testing 
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6CM81: STRATEGIC MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 
1. To identify the relevant government environment: laws, policies, regulations etc. with respect 

to a given industry/firm.  

2. To analyze the relevant government environment for corporate planning and policy decisions. 

3. To recognize the impact and changes in the regulatory and other profiles of the government 

environment over different stages of corporate growth. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Strategy and Process 

Conceptual framework for Strategic Management, The Concept of Strategy 

and the Strategy Formation Process, Stakeholders in business, Vision, 

Mission and Purpose, Business definition, Objectives and Goals, Corporate 

Governance and Social responsibility, Case study. 

06 

2 Competitive Advantage 

External Environment, Porter's Five Forces Model, Strategic Groups 

Competitive Changes during Industry Evolution, Globalization and Industry 

Structure, National Context and Competitive advantage Resources, 

Capabilities and competencies, Core competencies, Low cost and 

differentiation Generic Building Blocks of Competitive Advantage, 

Distinctive Competencies, Resources and Capabilities durability of 

competitive Advantage, Avoiding failures and sustaining competitive 

advantage, Case study. 

12 

3 Strategies 

The generic strategic alternatives, Stability, Expansion, Retrenchment and 

Combination strategies, Business level strategy, Strategy in the Global 

Environment, Corporate Strategy, Vertical Integration, Diversification and 

Strategic Alliances, Building and Restructuring the corporation, Strategic 

analysis and choice, Environmental Threat and Opportunity Profile (ETOP), 

Organizational Capability Profile, Strategic Advantage Profile, Corporate 

Portfolio Analysis, SWOT Analysis, GAP Analysis, Mc Kinsey's 7s 

Framework, GE 9 Cell Model, Distinctive competitiveness, Selection of 

matrix, Balance Score Card, Case study. 

12 

4 Strategy Implementation and Evaluation 

The implementation process, Resource allocation, Designing organizational 

structure, Designing Strategic Control Systems, Matching structure and 

control to strategy, Implementing Strategic change, Politics, Power and 

Conflict, Techniques of strategic evaluation and control, Case study. 

12 
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Unit 

No. 
Topics 

Teaching 

Hours 

 

5 Other Strategic Issues 

Managing Technology and Innovation, Strategic issues for Non Profit 

organizations, New Business Models and strategies for Internet Economy, 

Case study 

03 

 Total  45 

 

List of References: 

1. William F Glueck & L. R. Jauch, “Business policy & strategy”, McGraw Hill.  

2. Steiner G. & J. Miner, “Management policy & strategy”, Macmillan New York. 

3. Dasgupta A. & Sen Guha, “Government and Business in India”, Allied publishers, Calcutta. 

4. Mles R. & C Snow, “Organization Strategy structure & processes”, McGraw Hill 

5. Hofer C. & D. Vencil, “Strategic planning systems”, Englewood cliffs. 

6. Neil Ritson, “Strategic Management”, Ventus Publishing 

7. G. Sudarsana Reddy, K. Aswathappa, “Strategic Management concepts & cases”, Himalaya 

publishing house 

8. Srinivasan, “Strategic Management: The Indian Context”, 3rd Ed, PHI Learning Pvt. Ltd. 

9. Thomas L. Wheelen, J.David Hunger and Krish Rangarajan, “Concept in Strategic 

Management and Business Policy”, 9th Edition, Pearson education, 2009. 

10. Fred. R. David, “Strategic Management, Concept and cases”, 12th Edition. PHI, 2008. 

11. Charles W. L. Hill & Gareth R. Jones, ‘Strategic Management Theory: An Integrated 

approach”, Biztantra, 2008 

12. Saloner and Shepard, Podolny, “Strategic Management”, John Wiley, 2013.  

13. Arnoldo C.Hax and Nicholas S. Majluf, “The Strategy Concept and Process- A Pragmatic 

Approach”, Second Edition, Pearson Education, 2005. 

14. Upendra Kachru, “Strategic Management concepts & cases”, Excel Books, 2006 

15. Azhar Kazmi, “Strategic Management & Business Policy”, Tata McGraw Hill 

16. David Langford, Steven Male, “Strategic Management in Construction”, 2nd Edition, John-

Wiley and Sons, 2008. 

17. Richard Fellows, “Construction Management in Practice”, 2nd Edition, Blackwell Science, 

2001.  

 

 

6CM82: DISASTER MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 

To impart knowledge to prepare damage assessment of natural and manmade disasters. To work 

out financing relief expenditures and distribution program. To prepare emergency management 

program. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Objectives 
Overview of Disaster Management - Distinguishing between an emergency 

and a disaster situation. Disaster Management Cycle - Phase I: Mitigation, 

and strategies; hazard identification and vulnerability analysis. Disaster 

Mitigation and Infrastructure, impact of disasters on development 

programmes, vulnerabilities caused by development, developing a draft 

country-level disaster and development policy. 

06 

2 Phases 

Disaster Management Cycle - Phase II: Preparedness, Disaster Risk 

Reduction (DRR), Emergency Operation Plan (EOP), Mainstreaming Child 

Protection and Gender in Emergency Planning, Assessment, Disaster 

Management Cycle - Phases III and IV: Response and recovery, Response 

aims, Response Activities, Modern and traditional responses to disasters, 

Disaster Recovery, and Plan , Disasters as opportunities for development 

initiatives. 

12 

3 Disaster Community 

Community-based Initiatives in Disaster management, need for 

Community-Based Approach, categories of involved organizations: 

Government, Non-government organizations (NGOs), Regional And 

International Organizations, Panchayaths, Community Workers, National 

and Local Disaster Managers, Policy Makers, Grass-Roots Workers, 

Methods of Dissemination of Information, Community-Based Action Plan, 

Advantages/Disadvantages of the Community-Based Approach. 

09 

4 Disaster Planning 

Disaster Response Personnel and duties, Community Mitigation Goals, 

Pre-Disaster Mitigation Plan, Personnel Training, Volunteer Assistance, 

School-based Programmes, Hazardous Materials, Ways of storing and 

safely handling hazardous materials, Coping with Exposure to Hazardous 

Materials. 

09 

5 Applications of science and technology for disaster management. 

Geo informatics in Disaster Management.: RS, GIS, GPS 

Disaster safe design and construction. Structural and non-structural 

mitigation of disasters. S&I Institutions for Disaster Management in India. 

09 

 Total 45 

 

List of References: 
1. Ayaz, “Disaster Management: Through the New Millennium”, Anmol Publications. (2009) 

2. Dave, P. K., “Emergency Medical Services and Disaster Management: A Holistic Approach”, 

New Delhi: Jaypee Brothers Medical Publishers (P) Ltd., 2009 

3. Narayan, B., “Disaster Management”, New Delhi: A.P.H. Publishing Corporation, 2009 

4. Kumar, N., “Disaster Management”, New Delhi: Alfa Publications. ,2009 

5. Ghosh, G. K., “Disaster Management”, New Delhi: A.P.H Publishing Corporation., 2008 

6. Goel, S. L., “Disaster Management”, New Delhi: Deep & Deep Publication Pvt. Ltd., 2008 

7. Singh, R. B., “Disaster Management”, New Delhi: Rawat Publications., 2008. 

8.   Seetharaman, “Construction Engineering and Management”, Umesh Publications 

9.   CE&CR's Journals 

10. NICMAR Publications 
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6EE81: RENEWABLE ENERGY SYSTEM 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Renewable Sources of Energy, Grid-Supplied Electricity, Distributed 

Generation-Renewable. Various non-conventional energy resources; 

Introduction, availability, classification, relative merits and demerits. 

4 

2 Solar Energy: 

Photo voltaic power generation, spectral distribution of energy in solar 

radiation, solar cell Configurations, voltage developed by solar cell, photo 

current and load current, practical solar cell performance, commercial  photo  

voltaic  systems,  test  specifications  for  PV systems. 

10 

3 Wind Energy Conversion: 

Wind power and its sources, site selection criterion, momentum theory, 

classification of rotors, wind characteristics, performance and limitations 

of energy conversion systems. Power from wind, properties of air and wind, 

types of wind Turbines, operating characteristics. 

6 

4 Geo Thermal Energy: 

Resources of geothermal energy, thermodynamics of geothermal energy 

conversion-electrical conversion, non-electrical conversion, environmental 

constraints. 

8 

5 Wave and Tidal Energy: 

Properties of waves and power content, vertex motion of Waves, device 

applications. Types of ocean thermal energy conversion systems 

Application of OTEC systems examples. Tides and tidal power stations, 

modes of operation, tidal project examples, turbines and generators for tidal 

power generation. 

6 

6 Future Energy Sources: 

Fuel Cell, MHD power generation, Nuclear fusion and fission energy, 

Hydrogen Energy etc. 

6 

 Total 40 

List of References: 

1. S.P. Sukhatme, “Solar Energy - Principles of thermal collection and storage”, TMH, 2008. 

2. Thomas Ackermann, “Wind Power in Power System”, John Willey &Sons, 2005. 

3. Felix A. Farret, M. Godoy Simoes, “Integration of Alternative Sources of Energy”, John Wiley 

& Sons, 2006. 

4. Remus Teodorescu, Marco Liserre and Pedro Rodríguez, “Grid Converters for Photovoltaic 

and Wind Power Systems”, John Wiley & Sons, 2011. 
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5. G. D. Rai, “Non-Conventional Energy Sources”, Khanna Publishers.  

 

 

6EN81: RURAL SANITATION 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

1. To study the rural engineering for development of rural infrastructure. 

2. To determine the rural sanitation and integrated rural development programme. 

3. To determine socio-economic development of rural area. 

4. To understand various Government Policy and scheme for rural development. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Rural Development and Infrastructure development. 

Introduction to rural engineering, elements of rural engineering, 

productivity, animal husbandry and agriculture, rural art and craft, 

Infrastructure development such as irrigation, communication, village 

betterment, transportation, education such as educational institute, Financial 

assistance from Z.P. and other sources. 

12 

2. Human Resources and development 
Health care centre, rural sanitation, combined program for women and 

preschool children. Employment generation, integrated ruler development 

programme, landless employment guarantee program, present rural status, 

role of NGO and corporate sector. 

10 

3. Socio Economic Development 

Rural population growth rate, rural literacy, manpower, cultivators, 

agriculture, industrial worker, manufacture worker, rural poverty. Five years 

plan for rural development. 

10 

4. Government Policy and schemes for rural development. 

Various policies for rural development, various schemes such as micro 

finance and rural banking, integrated village development model, 

Swaranjayanti Gram Swarozgar Yojana, Samparan Grammen Rozgar 

Yojana, Micro finance and rural banking 

13 

 Total 45 

List of References: 

1. N.I.R.D.: Facets of Rural Development in India. 

2. S.C. Jain, Rural Development. 

3. Misra & Sarma, “Problems and prospects of Rural Development in India”. 
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4. K.Venkata Reddy, “Rural Development in India: Poverty and Development”, Himalaya 

Publishing House, Mumbai, 2012. 

5. Rajasekhar D (Ed): Prof G Parthasarathi’s Writings on Indian Rural Economy in Transition. 

6. Katar Singh,  “Rural Development: Principles, Policies & Management”. 

7. G. Sreedhar and D. Rajasekhar, “Rural Development in India: Strategies and Processes”, 

Concept Publishing House, New Delhi, 2014. 

 

 

6EN82: ANALYTICAL METHODS FOR ENVIRONMENTAL MONITORING 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

1. To enumerate the various instrumental methods and its principles for environmental 

monitoring. 

2. To identify the ion selective electrodes for measurement of ions in water and wastewater. 

3. To study principle of chromatography, spectrophotometry and their applications. 

4. To provide the information about various material characterization techniques. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Classification of Instrumental Methods – Performance Characteristics of 

Instruments (Static And Dynamic) - Errors and Uncertainties in Performance 

Parameters – Noise Reduction - Sensitivity and Detection Limit - Errors -

Types - Expression of Errors - Precision and Accuracy 

10 

2. Calibration of Instrumental Methods - Spectrophotometry - 

Electromagnetic Radiation - Atomic Absorption and Emission Spectrometry 

- Ultraviolet - Visible Spectrophotometry Principle and Instrumentation – 

Atomic Absorption Spectroscopy Principle and Instrumentation - Flame 

Photometer - Fluorimetry - Nephelometry and Turbidimetry - Principles, 

Chromatography - Principle and Classification 

10 

3. Column Efficiency and Resolution – Quantitative Determination - Column 

Chromatography - Thin Layer Chromatography – Principle and Application 

of Ion chromatography - Application Gas Chromatography (GC) - Principle 

and Application of High Precision Liquid Chromatography (HPLC) – Ion 

Chromatography Mass Spectroscopy - Gas Chromatography Mass 

Spectroscopy (GCMS) 

10 

4. Electro Chemical Methods - Electrochemical Cell - Reference Electrodes - 

Cyclic Votametry - Polarograph – Oscilloscopi Polarography - Ion Selective 

Electrodes - Conductometry - Electrolytic Conductivity - Specific 

Equivalent and Molar Conductance - Working Principles of pH, EC, TDS 

Meters 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

5. Material Characterization Techniques - SEM, TEM, XRD, FTIR, Thermal 

Analysis – Working Principles and Applications. 

07 

 Total 45 

 

List of References: 

1. D. A. Skoog, D.M. West and T.A. Nieman, “Principles of Instrumental Analysis”, 5th Ed. 

Thomson Asion (P) Ltd. Singapore, 2004. 

2. H. H. Willard, L. L. Merit, J. A. Dean and F. A. Settle, “Instrumental Methods of Analysis”, 

7th Ed. CBP Publishers and Distributors, New Delhi, 1988 

 

 

6IF81: INFRASTRUCTURE TECHNOLOGY & MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Infrastructure: 

Definitions of infrastructure, Governing Features, Historical overview of 

Infrastructure development in India, Infrastructure Organizations & Systems, 

Challenges of managing Infrastructures.  

06 

2 Infrastructure Planning: 

Typical infrastructure planning steps, Planning and appraisal of major 

infrastructure projects, Screening of project ideas, Life cycle analysis, Multi-

criteria analysis for comparison of infrastructure alternatives, Procurement 

strategies, Scheduling and management of planning activities, Infrastructure 

Project Budgeting and Funding, Regulatory Framework, Sources of Funding, 

Maintenance, Rehabilitation and Reconstruction strategies.  

10 

3 Project Management: 

Introduction to project management processes - Initiating, Planning, Executing, 

Controlling, and Closing processes; Project Integration Management - Project 

plan development, Project plan execution, and Overall change control; Project 

Scope Management - Initiation, Scope planning, Scope definition, Scope 

verification, and Scope change control. 

10 

4 Economic Analysis: 

Concepts and Applications, Principles of methodologies for economic analysis 

of public works, Social welfare function, indifference curves and tradeoffs, 

Demand curves and price elasticities; Benefit-cost ratio and internal rate of 

return; Shadow pricing; Accounting for risk and uncertainty; Financial 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

Evaluation - Time value of money, Investment criteria, Project cash flows – 

elements and basic principles of estimation, Financial estimates and 

projections, Cost of capital, Rate of return; Project risk analysis; Political and 

social perspectives of infrastructure planning. 

5 Case studies 06 

 Total  42 

 

List of References: 
1. Goodman and M. Hastak, “Infrastructure planning handbook: Planning, engineering, and 

economics”, McGraw-Hill, New York, 2006.  

2. J. Parkin and D. Sharma,”Infrastructure planning”, Thomas Telford, London, 1999.  

3. P. Chandra, “Projects: Planning, analysis, selection, financing, implementation, and review”, 

Tata McGraw-Hill, New Delhi, 2009.  

4. J. D. Finnerty,”Project financing - Asset-based financial engineering”, John Wiley & Sons, 

New York, 1996.  

5. L. Squire and H. G.van der Tak, “Economic analysis of projects”, John Hopkins University 

Press, London, 1975.  

6. T. J. Webster, “Managerial economics: Theory and practices”, Elsevier, New Delhi, 2003. 

 

 

 

6SE81: DISASTER MANAGEMENT AND MITIGATION 

CREDITS – 3 (LTP:3,0,0) 

 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Natural & Man-made Disasters : Understanding Disasters, 

Geological and Mountain Area Disasters, Wind and Water Related Natural 

Disaster, Man Made Disasters 

04 

2 Introduction  to  disaster  Preparedness,  Concept  &  Nature,  Plan,  Disaster 

Preparedness For People and Infrastructure, Community based Disaster 

Preparedness Plan 

04 

3 Technologies for Disaster Management Role of IT in Disaster Preparedness, 

Remote Sensing, GIS and GPS, Use and Application of  Emerging 

Technologies,  Application  of  Modern  Technologies  for  the  Emergency 

communication, Application and use of ICST for different disasters. 

08 

4 Rehabilitation, Reconstruction And Recovery:  Introduction and basic 

concept 

08 
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5 Disaster  Response  And  Management:  Introduction  to  Response  Essential 

Components, Stakeholders Co-ordination in Disaster Response, Human 

Behaviour and Response Management and Relief Measures 

06 

6 Risk Assessment And Vulnerability Analysis: Introduction and basic 

concept 

06 

7 Disaster Mitigation : meaning and concept, Disaster Mitigation Strategies, 

Emerging Trends in Disaster Mitigation, Mitigation management, Role of 

Team and Coordination 

06 

 Total 42 

List of References: 
1. Bryant Edwards (2005): Natural Hazards, Cambridge University Press, U.K.  

2. Carter, W. Nick, 1991: Disaster Management, Asian Development Bank, Manila.  

3. Sahni, Pardeep et.al. (eds.) 2002, Disaster Mitigation Experiences and Reflections, Prentice 

Hall of India, New Delhi.  

4. Bryant Edwards (2005): Natural Hazards, Cambridge University Press,U.K.  

5. Roy, P.S. (2000): Space Technology for Disaster management: A Remote Sensing & GIS 

Perspective, Indian Institute of Remote Sensing (NRSA) Dehradun.  

6. Sharma, R.K. & Sharma, G. (2005) (ed) Natural Disaster, APH Publishing Corporation, New 

Delhi.  

7. Kasperson, J.X., R.E. Kasperson, and B.L. Turner III (Eds.), 1995, Regions at Risk: 

Comparisons of Threatened Environments, United Nations University Press, Tokyo  

8. Singh Satendra (2003): Disaster Management in the Hills, Concept Publishing Company, New 

Delhi.  

9. Taori, K (2005) Disaster Management through Panchayati Raj, Concept Publishing Company, 

New Delhi.  

 

6TE81: ROAD SAFETY AND ENVIRONMENTAL IMPACT ASSESSMENT 

CREDITS – 3 (LTP:3,0,0) 

Course Objectives: 

1. To learn the importance of road safety. 

2. To study the process of the road safety audit. 

3. To identify the safety-related critical issues during the development and construction stage of 

a highway project. 

4. To apply the analytical and technical skill for the provision of remedial measures. 

5. To study the environmental impact assessment of highway projects 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 

Introduction to road safety engineering, role of road safety policy, road safety 

plans, causative factors in accidents, biomechanics of accidents and 

crashworthiness (frequency and nature of injuries, biomechanics of impact, 

injury severity scaling, vehicle crashworthiness) 

08 

2 Collision Analysis and Remedial Measures 

Collision analysis and effective road safety engineering, education and 

enforcement measures for accident reduction 

08 

3 Cost Analysis of RS 

Estimating accident savings and economic benefits of it. Procedures in road 

safety audit, design standards, audit tasks, stages of road safety audit, key 

legal aspects 

08 

4 Road Design Issues 

Road Design Issues in RSA’s. Structuring RSA report 

09 

5 Environmental Impact Assessment (EIA) 

Environmental statement & target areas fixation, scoping, objectives, Air 

pollutants transport models, noise propagation models, methods for carrying 

out EIA starting from feasibility studies; case studies of EIA with special 

emphasis on developmental projects like highways, Preparation of 

environmental management plan (EMP) Procedure for obtaining 

environmental clearance, sitting guidelines for Transportation projects. 

Public participation in carrying out EIA and EMP. Environmental Auditing 

including resources auditing, procedure, case studies. 

12 

 Total 45 

 

List of References: 

1. Babkov V.F., “Road conditions and Traffic Safety”, MIR publications, - 1975.  

2. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.” Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  

3. Kadiyali, L.R., “Traffic Engineering and Transport Planning”, Khanna Publications. New 

Delhi, 2009.  

4. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.”Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  

5. Latest Editions of Relevant Indian Roads Congress (IRC) Publications for “Design of Roads 

and Road Safety”.  

6. Khanna and Justo, “Text book of Highway Engineering”, Nemchand Brothers, Roorkee, 2001.  

7. Little A.D., “The state of art of Traffic Safety”, Paraeger Publishers, New York, 1970  

8. Robert F.Baker, "The Highway Risk Problem – Policy Issues in Highway Safety", John Wiley 

and Sons.  

9. Evans S.K., “Traffic Engineering Handbook”, Institute of Traffic Engineers, USA  

10. Canter L.W., “Environmental Impact Assessment”, McGraw-Hill, 1997  

11. Betty Bowers Marriott, “Environmental Impact Assessment: A Practical Guide”, McGraw-

Hill Professional, 1997. 
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6TE82: TRANSPORTATION SYSTEM ANALYSIS 

CREDITS – 3 (LTP:3,0,0) 

 

Course Objectives: 

1. To study essential concepts of transportation system. 

2. To study various technical terms used in transportation. 

3. To know about the data collection and application of models. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Transportation and Society-Factors in Transportation Development 

Functions, Problems & factors in Transportation Planning, Development of 

Transportation Systems in India, Growth of Transport, Trends in Traffic, 

Imbalances in Transport System, New Evidences on Traffic Flow, Optimum 

Inter Model Mix, Study on National Transport Policy. 

09 

2 Transport Technology 

System Classification and their Variation; Study of Conventional Systems of 

slow & fast modes, Automatic Rapid Transit; Dual Modes, Demand Buses 

and Variation in other Slow-Moving Vehicle Technologies; Unconventional 

Systems such as Automatic Cabin Systems, PRT Networks. Individual 

Vehicle Motion; Resistance of Air, Water and Ground Modes; Propulsion 

Forces, Basic Performance Relationships; Acceleration and Velocity 

Profiles. 

14 

3 Levels of Service 

Factors in Operation, Levels of Service and Performance Criteria, Quality of 

Service: Capacity and Levels of Service of different Transportation Systems; 

Safety and Dependability, Flexibility, Speed, Acceleration, Deceleration, 

Comfort and Environmental Effects of the different Transportation System 

on the Performance Criteria. 

14 

4 Operational Controls of Air, Water, Railway and Highway Transportation 

Systems 

Functions of Control & Communications, Dispatching Policies, Interval 

Control, Signals and Traffic Control Devices, Navigational Aids of the 

different Transportation Systems. Air Traffic Control; Navigational Control. 

Automatic Signalling Systems of Railway and Highway Movements are 

proposed to be covered in this. 

08 

 Total 45 
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6MD32: DISSERTATION – II 

CREDITS - 16 (LTP: 0,0,16) 

 

Course Objective:  

1. Develop the detailed plan to execute the analysis/simulation/experimentation based on 

Dissertation – I 

2. Analyze, synthesize and draw conclusions. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme 

L T P C 
Theory Practical 

Total 

Marks 

ESE CE ESE CE  

600 0 0 32 16 0 0 240 360 

 

Course Outcomes (COs):  

At the end of this course students will be able to… 

1. Demonstrate an awareness of the research methods available and justify the selection of   

    Methods. 

2. Draw valid conclusions, relating to the research topic. 

3. Effectively communicate ideas.  
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