Faculty of Engineering Savitribai Phule Pune University

Structure of S.E. (Mechanical Engineering/ Automobile Engineering)

2015 Course
Semester-I
Subject Subject Teaching Examination Scheme Total Credits
Code Scheme Marks
Hours/Week
L | Tut. | PR | In-Sem | End- | TW | PR. | Oral Lect/Tut | PR/OR
(online) | Sem
207002 Engineering 04 | 01 - 50 50 25 - - 125 05 -
Mathematics — 111
202041 Manufacturing 03 - 02 50 50 50 - - 150 03 01
Process-I
202042 Computer Aided 01 - 02 -- - 50 - 50 01 01
Machine Drawing
202043 Thermodynamics | 04 - 02 50 50 - - 50 150 04 01
202044 Material Science 03| 01 - 50 50 25 - - 125 03 01
202051 Strength of 04 - 02 50 50 - - 50 150 04 01
Materials
202055 Audit course
Total 19 | 02 | 08 250 250 100 | 50 100 750 20 05
Total of Part-I 29 Hrs 750 25

Note: Material Science and Engineering Mathematics-Ill practical may be carried out fortnightly for two hours, so that
the tutorial hours may be used as practical.

Semester-I1
Subject Subject Teaching Examination Scheme Total Credits
Code Scheme Marks
Hours/Week
L | Tut. | PR | In-Sem | End- | TW | PR. | Oral Lect/Tut | PR/OR
(online) | Sem
202045 Fluid Mechanics 04 - 02 50 50 - 50 - 150 04 01
202047 Soft Skills - - 02 - -- 25 - - 25 - 01
202048 Theory of 04 | 01 - 50 50 25 - 25 150 04 01
Machines — |
202049 Engineering 03 | 01 - 50 50 - - 25 125 03 01
Metallurgy
202050 Applied 04 - 02 50 50 - 50 - 150 04 01
Thermodynamics
203152 Electrical and 03 - 02 50 50 25 - - 125 03 01
Electronics
Engineering
202053 Machine Shop - | - - 02 - -- 25 - - 25 - 01
Total 18| 02 | 10 250 250 100 | 100 | 50 750 18 07
Total of Part-11 30 Hrs 750 25

Note: Theory of Machine-I and Engineering Metallurgy practical may be carried out fortnightly for two hours, so that
the tutorial hours may be used as practical.

SE(Mechanical and Automobile Engineering) 2015 Course
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Faculty of Engineering Savitribai Phule Pune University

Audit Coursel

In addition to credits courses, it is recommended that there should be audit course (non-credit course)
from second year of Engineering. The student will be awarded grade as AP on successful completion of
audit course. The student may opt for one of the audit courses, starting in second year first semester.
Though not mandatory, such audit courses can help the student to get awareness of different issues
which make impact on human lives and enhance their skill sets to improve their employability. List of
audit courses offered in each semester is provided in curriculum. Student can choose one audit course
from the list. Evaluation of audit course will be done at institute level. Method of conduction and
method of assessment for audit courses is suggested.

The student registered for audit course shall be awarded the grade AP and shall be included such grade
in the Semester grade report for that course, provided student has the minimum attendance as
prescribed by the Savitribai Phule Pune University and satisfactory in-semester performance and
secured a passing grade in that audit course. No grade points are associated with this 'AP' grade and
performance in these courses is not accounted in the calculation of the performance indices SGPA and
CGPA. Evaluation of audit course will be done at institute level itself.
(Ref-http://www.unipune.ac.in/Syllabi_PDF/revised-
2015/engineering/UG_RULE_REGULATIONS_FOR_CREDIT_SYSTEM-2015_18June.pdf)

Guidelines for Conduction and Assessment (Any one or more of following but not limited to)
o Lectures/ Guest Lectures
e Visits (Social/Field) and reports
e Demonstrations
e Surveys
e  Mini Project
e Hands on experience on specific focused topic

Guidelines for Assessment (Any one or more of following but not limited to)
e Written Test
e Demonstrations/ Practical Test
e Presentations
e |PR/Publication

e Report
List of courses under Audit Coursel
Course Code Audit Course Title
202054 A Road Safety
202054 B Innovations in engineering field / Agriculture
202054 C Value Education

The detail course contents of above mentioned audit courses are available in Mechanical Engineering
2015 course syllabus. Moreover students can opt for any other audit course from the list of Audit
Coursel of any branch of engineering.

SE(Mechanical and Automobile Engineering) 2015 Course
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Faculty of Engineering Savitribai Phule Pune University

202047: Soft Skills

Teaching Scheme: Credits Examination Scheme:

TH: -- hriweek Th/Tut: -- TH In-Sem: -
End-Sem: --

PR: 02 hrs/week PR: 01 PR: -
OR: --
TW: 25

Course Objectives:

e To develop students overall personality.

e To understand and aware about importance, role and contents of soft skills through
instructions, knowledge aquisitiion, demonstration and practice.To improve his writing
and documentation skills.

Course Outcomes:
On completion of the course, learner will be able to-

e Improved communication, interaction and presentation of ideas.
¢ Right attitudinal and behaviouralchange
e Developed right-attitudinal and behavioral change

Course Contents

Term Work/Assignments
Term work will consist the record of any 6 assignments of following exercises

1. SWOT analysis (4 Hrs)
Student should do his/her SWOT analysis & submit the report.

Method of Execution

Explain the meaning & benefits of SWOT analysis to students. Give them time to think on their
strength, weakesses, opportunities & threats. Ask them to write their own SWOT anlalysis

2. Listening Skills (4 Hrs)
Listen to a short audio book and make notes out of it & make a report.

Method of Execution

Ask every students to download any freely available english audio book of one hour duration.
Also ask them to listen it carefully and write it’s review on journal paper

SE(Mechanical and Automobile Engineering) 2015 Course 37
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3. Oral presentation skills/Speaking Skills (4 Hrs)
Hold the poster of any inspirational personality & speak about his/her life for five minutes.
Method of Execution

The personality can be from the fields like sports, politics, literature, entertainment etc. Ask
every students to read & study about therespective personality & deliver the oral presentation
infront of his/her batchmates.

4. Resume writing (4 Hrs)
Design a cover letter & resume for yourself.

Method of Execution

Show some of the different resumes according to respective job profiles to students & ask them
to prepare their own resume. Also guide them to write a cover letter for any job application.

5. Corporate / Business Etiquettes (4 Hrs)
Apply to any five internship openings over internet by writing an email to the company HR.
Students must submit email print.

Method of Execution: Tell students about any five recent internship openings & ask them to
apply for same through email with resume as an attachment. Ask students to take a sent mail
print for submission record

6. Group Discussion (4 Hrs)
Organize the group discussion on a current topics in a batch of ten students & ask every student
to make minutes of meeting & submit.

Method of Execution: Take some of the current topics for group discussion, divide students in
two batches of ten students in each, Allot 10 minutes time & one topic for discussion,
meanwhile instructor have to assess each student’s performance & give feedback to respective
student. Also ask students to write the minutes of the meeting from same GD

7. Team Activity (4 Hrs)
Make a 20 minutes english video documentary & post it on a social media. Also provide the
link of the same as submission record.

Method of Execution: Make a group of four students & guide them to choose a topic for
making a video documenatry. Video can be posted on facebook, twitter or youtube.The video
can be recorded on cellphone as well

Books:

Text:
1. Basics Of Communication In English : Francis Sounderaj, MacMillan India Ltd.2
2. English for Business Communication : Simon Sweeney , Cambridge University Press
3. An Introduction to Professional English And Soft Skills : Das , Cambridge University
Press

SE(Mechanical and Automobile Engineering) 2015 Course
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Faculty of Engineering Savitribai Phule Pune University

Reference:

1.

w

A course in Listening and Speaking Vol | &Vol Il, V.Sasikumar, P. Kiranmai, Geetha
Rajeevan, Cambridge University Press

Cambridge English For Job Hunting : ColmDownes, Cambridge University Press
The Complete Letter Writer :MacMillan India Ltd

E Writing — 21st Century Tools for Effective Communication :Booher , MacMillan
India Ltd

NASSCOM-Global Business Foundation Skills: Cambridge University Press

SE(Mechanical and Automobile Engineering) 2015 Course
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Savitribai Phule Pune University
Board of Studies - Automobile and Mechanical Engineering

Undergraduate Program - Automobile Engineering & Mechanical Engineering (2019 pattern)

Teaching

Scheme | Examination Scheme Credit
(Hours/ and Marks

Sl Course Name Week)
code | | w 2 |lelE2
TEole a2 8| 8|5 |FERE
~ ~

Semester-I11
202041 |Solid Mechanics 412]-130|70| - |50| - |150{4|1|-|5
202042 Solid Modeling and Drafting 3|12(-130]70| - |50| - |150|3|1|-|4
202043 [Engineering Thermodynamics 3|2|-(30|70| - | - |25|125|3|1|-|4
202044 Engineering Materials and Metallurgy 3121-130]70|25| - | - |125|3|1|-|4
203156 [Electrical and Electronics Engineering 3|2|-(130]70|25| - | - |125|3|1|-|4
202045 (Geometric Dimensioning and Tolerancing Lab |- [2|-| - | - [25| - | - [25]-|1|-]|1
202046 |Audit Course - 111 -l - - - - -
Total 1612| - 1150|350 75 |100] 25 |700|16|6 | - |22
Semester-1V

207002 Engineering Mathematics - 111 3|-11130]70|25| - | - |125|3|-|1|4
202047 |Kinematics of Machinery 312(-130]70| - | - [25|125|3|1|-|4
202048 |Applied Thermodynamics 3|2|-(130|70| - | - |25|125|3|1|-|4
202049 Fluid Mechanics 3/2/-130]70| - | - |25|125|3|1|-|4
202050 Manufacturing Processes 3/-1-130|70| - | - | -1]100{3|-|-|3
202051 Machine Shop -12-]-1]-150|-|-1]50]|-{1]-|1
202052 Project Based Learning - Il -14|-]-1]-150|-1]-1]50|-|2 2
202053 |Audit Course - IV -l - - - -
Total 15|12| 1 |150|350|125| - | 75|700|15/6 |1 |22

Abbreviations: TH: Theory, PR: Practical, TUT: Tutorial, ISE: In-Semester Exam, ESE: End-
Semester Exam, TW: Term Work, OR: Oral

Note: Interested students of SE (Automobile Engineering and Mechanical Engineering) can opt for
any one of the audit course from the list of audit courses prescribed by BoS (Automobile and
Mechanical Engineering)

Instructions

Practical/Tutorial must be conducted in three batches per division only.

Minimum number of required Experiments/Assignments in PR/ Tutorial shall be carried out as
mentioned in the syllabi of respective subjects.

Assessment of tutorial work has to be carried out as a term-work examination. Term-work
Examination at second year of engineering course shall be internal continuous assessment only.
Project based learning (PBL) requires continuous mentoring by faculty throughout the semester
for successful completion of the tasks selected by the students per batch. While assigning the
teaching workload of 2 Hrs/week/batch needs to be considered for the faculty involved. The
Batch needs to be divided into sub-groups of 5 to 6 students. Assignments / activities / models/
projects etc. under project based learning is carried throughout semester and Credit for PBL has
to be awarded on the basis of internal continuous assessment and evaluation at the end of
semester.

Audit course is mandatory but non-credit course. Examination has to be conducted at the end of
Semesters for award of grade at institute level. Grade awarded for audit course shall not be
calculated for grade point & CGPA.
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202046 - Audit Course - 111

Teaching Scheme Credits Examination Scheme

GUIDELINES FOR CONDUCTION OF AUDIT COURSE

Faculty mentor shall be allotted for individual courses and he/she shall monitor the progress
for successful accomplishment of the course. Such monitoring is necessary for ensuring that the
concept of self learning is being pursued by the students ‘in true letter and spirit’.

e If any course through Swayam/ NPTEL/ virtual platform is selected the minimum duration shall be of
8 weeks.

e However if any of the course duration is less than the desired (8 weeks) the mentor shall ensure that
other activities in form of assignments, quizzes, group discussion etc. (allied with the course) for the
balance duration should be undertaken.

In addition to credits courses, it is mandatory that there should be an audit course (non-credit course)
from second year of Engineering. The student will be awarded grade as AP on successful completion of
the audit course. The student may opt for any one of the audit courses in each semester. Such audit
courses can help the student to get awareness of different issues which make an impact on human lives
and enhance their skill sets to improve their employability. List of audit courses offered in the semester is
provided in the curriculum. Students can choose one of the audit courses from the list of courses
mentioned. Evaluation of the audit course will be done at institute level.

The student registered for audit course shall be awarded the grade AP and shall be included such grade in
the Semester grade report for that course, provided student has the minimum attendance as prescribed by
the Savitribai Phule Pune University and satisfactory in-semester performance and secured a passing
grade in that audit course. No grade points are associated with this 'AP' grade and performance in these
courses is not considered in the calculation of the performance indices SGPA and CGPA. Evaluation of
the audit course will be done at institute level itself.

Selecting an Audit Course

List of Courses to be opted (Any one) under Audit Course 111

Technical English For Engineers

Entrepreneurship Development

Developing soft skills and personality

Design Thinking

Foreign Language (preferably German/ Japanese)

Science, Technology and Society

# The titles indicated above are subject to change in time to come and such an alteration (if any)
should be brought to the notice of the BoS.

Using NPTEL Platform: (preferable)

NPTEL is an initiative by MHRD to enhance learning effectiveness in the field of technical

education by developing curriculum based video courses and web based e-courses. The details of

NPTEL courses are available on its official website www.nptel.ac.in

e Students can select any one of the courses mentioned above and has to register for the
corresponding online course available on the NPTEL platform as an Audit course.

e Once the course is completed the student can appear for the examination as per the guidelines on
the NPTEL portal.

e After clearing the examination successfully; student will be awarded with a certificate.

Assessment of an Audit Course

e The assessment of the course will be done at the institute level. The institute has to maintain the
record of the various audit courses opted by the students. The audit course opted by the students
could be interdisciplinary.

e During the course students will be submitting the online assignments. A copy of the same can be
submitted as a part of term work for the corresponding Audit course.

e On the satisfactory submission of assignments, the institute can mark as “Present” and the student
will be awarded the grade AP on the marksheet.
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202052 - Project Based Learning - 11

Teaching Scheme Credits Examination Scheme
Practical : 04 Hr./\Week 02 Term Work : 50 Marks
Practical : 02
Preamble

Currently, engineering education is undergoing significant structural changes worldwide. The rapidly
evolving technological landscape forces educators to constantly reassess the content of engineering
curricula in the context of emerging fields and with a multidisciplinary focus. In this process, it is
necessary to devise, implement and evaluate innovative pedagogical approaches for the incorporation
of these novel subjects into the educational programs without compromising the cultivation of the
traditional skills. In this context, the educational community is showing rapidly rising interest in
project-based learning approaches.

The mainstream engineering education follows traditional classroom teaching, in which the major
focus is mainly on the lecture and the student has very little (if any) choice on the learning process.
However rapid development in engineering and technology requires adopting a teaching approach
that would assist students not only in developing a core set of industry relevant skills, but also enable
them to adapt to changes in their professional career.

Course Objectives

1. To emphasize project based learning activities that are long-term, interdisciplinary and student-
centric.

2. To inculcate independent and group learning by solving real world problems with the help of
available resources.

3. To be able to develop applications based on the fundamentals of mechanical engineering by
possibly applying previously acquired knowledge.

4. To get practical experience in all steps in the life cycle of the development of mechanical
systems: specification, design, implementation, and testing.

5. To be able to select and utilize appropriate concepts of mechanical engineering to design and
analyze selected mechanical system.

Course Outcomes

On completion of the course, learner will be able to

CO1. IDENTIFY the real-world problem (possibly of interdisciplinary nature) through a rigorous
literature survey and formulate / set relevant aims and objectives.

CO2. ANALYZE the results and arrive at valid conclusions.

C0O3. PROPOSE a suitable solution based on the fundamentals of mechanical engineering by
possibly integration of previously acquired knowledge.

CO4. CONTRIBUTE to society through proposed solutions by strictly following professional
ethics and safety measures.

CO5. USE of technology in proposed work and demonstrate learning in oral and written form.

CO6. DEVELOP ability to work as an individual and as a team member.

Group Structure

Working in supervisor/mentor —monitored groups. The students plan, manage and complete a
task/project/activity which addresses the stated problem.

1. Create groups of 5 (five) to 6 (six) students in each class

2. A supervisor/mentor teacher is assigned to 3-4 groups or one batch

Project Selection

The project can be selected by undertaking a survey of journal papers, patents or field visit (A
problem can be theoretical, practical, social, technical, symbolic, cultural and/or scientific). The
problem shall consist of following facets: feasibility of arriving at a solution, analyzing the problem,
design and development of the system (hardware or virtual).

There are no commonly shared criteria/ guidelines for what constitutes an acceptable project.
Projects vary greatly in the depth of the questions explored, the clarity of the learning goals, the
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content and structure of the activity undertaken.

Solution to problem-based projects through “learning by doing” is recommended. The model begins
with the identifying of a problem, often growing out of a question or “wondering”. This formulated
problem then stands as the starting point for learning. A problem can be theoretical, practical, social,
technical, symbolic, cultural and/or scientific and grows out of students™ wandering within different
disciplines and professional environments. As stated in the preamble as the world has adapted and
propagated multidisciplinary approach, hence the proposed project activity preferably should not be
restricted to only mechanical domain specific projects rather should be Interdisciplinary in nature.
However the chosen problem should be integration of other streams of engineering with Mechanical
engineering.

Although in a genuine case 100% software/ virtual project topic may be allowed.

Ethical Practices, teamwork and project management:

Use Indian standards or any relevant standards for project manufacturing, respect the time of others,
attend the reviews, poster presentation and model exhibitions, strictly follow the deadline of project
completion, comply with all legislation requirements that govern workplace health and safety
practices.

Effective Documentation

In order to make our engineering graduates capable of preparing effective documentation, it is
required for the students to learn the effective writing skills. The PBL final report is expected to
consist of the Literature Survey, Problem Statement, Aim and Objectives, System Block Diagram,
System Implementation Details, Discussion and Analysis of Results, Conclusion, System Limitations
and Future Scope. Many freely available software tools (for instance Mendley (Elsevier),
Grammarly) are expected to be used during the preparation of PBL synopsis and final report. It is
expected that the PBL guides/mentors shall teach students about utilizing valid sources of
information (such as reference papers, books, magazines, etc) related to their PBL topic.

Evaluation & Continuous Assessment

The institution/head shall be committed to ensuring the effective and rigorous implementation of the
idea of project based learning. Progress of PBL shall be monitored regularly on a weekly basis.
Weekly review of the work shall be necessary. During the process of monitoring and continuous
assessment and evaluation the individual and team performance is to be measured. PBL is monitored
and continuous assessment is done by supervisor /mentor and authorities. Students must maintain an
institutional culture of authentic collaboration, self-motivation, peer-learning and personal
responsibility. The institution/department should support students in this regard through
guidance/orientation programs and the provision of appropriate resources and services.
Supervisor/mentor and Students must actively participate in assessment and evaluation processes.

The effectiveness of the concept PBL lies in rigorous and continuous assessment and evaluation of
the student performance. It is recommended that all activities are required to be recorded regularly. A
regular assessment of PBL work is required to be maintained at the department in PBL log book by
students. It is expected that the PBL log book must include following:

1. Information of students and guide

2. Weekly monitoring by the PBL guide,

3. Assessment sheet for PBL work review by PBL guide and PBL Evaluation Committee (PEC).

The PEC structure shall consist of Head of the department, 1/2 senior faculties of the department and
one industry expert (optional). Continuous Assessment Sheet (CAS) is to be maintained by the
department.

Recommended parameters for assessment, evaluation and weightage

1. Idea Inception (kind of survey). (10%)

2. Documentation (Gathering requirements, design & modeling, implementation/execution, use of
technology and final report, other documents). (15%)

3. Attended reviews, poster presentation and model exhibition. (10%)
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ISR

Demonstration (Poster Presentation, Model Exhibition etc). (10%).

Awareness /Consideration of - Environment/ Social /Ethics/ Safety measures/Legal aspects. (5%)
Outcome (physical model/prototype/ virtual model/ product development/ assembly &
disassembly and analysis of standard mechanism or system, design and development of small
applications using Arduino, design of control systems, development of various systems/
subsystems of BAJA/SUPRA/Robots/GoKart/ Sunrisers/Hackathon/ application development
and similar activities/ System performance and analysis) (40%)

Participation in various competitions/ publication/ copyright/ patent) (10%)

Learning Resources

Reference Books / Research Articles

1.

2.

3.

John Larmer, John R. Mergendoller, and Suzie Boss, “Setting the Standard for Project Based
Learning”

John Larmer and Suzie Boss, “Project Based Teaching: How to Create Rigorous and Engaging
Learning Experiences”

Erin M. Murphy and Ross Cooper, “Hacking Project Based Learning: 10 Easy Steps to PBL and
Inquiry”

Web resources

1

2.
3.
4.

https://www.edutopia.org/project-based-learning
www.howstuffworks.com
https://www.pblworks.org/

www.wikipedia.org




202053 - Audit Course - IV

Teaching Scheme Credits Examination Scheme

GUIDELINES FOR CONDUCTION OF AUDIT COURSE

Faculty mentor shall be allotted for individual courses and he/she shall monitor the progress
for successful accomplishment of the course. Such monitoring is necessary for ensuring that the
concept of self learning is being pursued by the students ‘in true letter and spirit’.

e If any course through Swayam/ NPTEL/ virtual platform is selected the minimum duration shall
be of 8 weeks.

e However if any of the course duration is less than the desired (8 weeks) the mentor shall ensure
that other activities in form of assignments, quizzes, group discussion etc. (allied with the course)
for the balance duration should be undertaken.

In addition to credits courses, it is mandatory that there should be an audit course (non-credit course)
from second year of Engineering. The student will be awarded grade as AP on successful completion of
the audit course. The student may opt for any one of the audit courses in each semester. Such audit
courses can help the student to get awareness of different issues which make an impact on human lives
and enhance their skill sets to improve their employability. List of audit courses offered in the semester is
provided in the curriculum. Students can choose one of the audit courses from the list of courses
mentioned. Evaluation of the audit course will be done at institute level.

The student registered for audit course shall be awarded the grade AP and shall be included such grade in
the Semester grade report for that course, provided student has the minimum attendance as prescribed by
the Savitribai Phule Pune University and satisfactory in-semester performance and secured a passing
grade in that audit course. No grade points are associated with this 'AP' grade and performance in these
courses is not considered in the calculation of the performance indices SGPA and CGPA. Evaluation of
the audit course will be done at institute level itself.

Selecting an Audit Course

List of Courses to be opted (Any one) under Audit Course IV

Language & Mind Emotional Intelligence

Advanced Foreign Language (preferably German/ Japanese)
Human Behaviour

Speaking Effectively

Business Ethics

e Technical writing/ Research writing
# The titles indicated above are subject to change in time to come and such an alteration (if any)
should be brought to the notice of the BoS.

Using NPTEL Platform: (preferable)

NPTEL is an initiative by MHRD to enhance learning effectiveness in the field of technical

education by developing curriculum based video courses and web based e-courses. The details of

NPTEL courses are available on its official website www.nptel.ac.in

e Students can select any one of the courses mentioned above and has to register for the
corresponding online course available on the NPTEL platform as an Audit course.

e Once the course is completed the student can appear for the examination as per the guidelines on
the NPTEL portal.

e After clearing the examination successfully; student will be awarded with a certificate.

Assessment of an Audit Course

e The assessment of the course will be done at the institute level. The institute has to maintain the
record of the various audit courses opted by the students. The audit course opted by the students
could be interdisciplinary.

e During the course students will be submitting the online assignments. A copy of the same can be
submitted as a part of term work for the corresponding Audit course.

e On the satisfactory submission of assignments, the institute can mark as “Present” and the student
will be awarded the grade AP on the mark sheet.
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Savitribai Phule Pune University
T.E. Mechanical Engineering 2015 — Course
T. E. (Mechanical) (2015 Course) Semester — I

Teaching Scheme Examination Scheme Credits
. Hrs / week Total
Code Subject
In- | pse | TW | PR|OR Marks T | TW/
Lecture | Tut | Pract Sem PR /OR
Design of
302041 Machine 4 - 2 0@ | 0@ 50 - 150 4 1
Elements-I
302042| Heat Transfer* 4 - 2 30 70 50 | - 150 4 1
Theory of
302043 Machines-II’ 3 1 30 70 25 - | 25| 150 3 1
302044 | Turbo Machines 3 - 2 30 70 - - 25 125 3 1
Metrology and
302045 Quality Control® 3 - 2 30 70 - - | 25| 125 3 1
302046 [Skill Development - - 2 - - 25 | 25| - 50 - 1
Total 17 | 1| 10 [150| 350 | 100 | 75| 75 | 750 7 S 6
T. E. (Mechanical) (2015 Course) Semester — 11
Teaching Scheme Examination Scheme Credits
Hrs / week Total
Code Subject In Marks TW/
Lecture | Tut |Pract| . | ESE |TW |PR| OR Th | PR/
Sem
OR
302047 | Numerical Methods |, 2 30| 70| - 50| -] 150| 4 | 1
and Optimization*
Design of Machine
302048 Elements-IT 4 - 2 0@ | 70@ | 25 | - | 25 150 4 1
302049 [Refrigerationand Air| o2 30|70 - | -]25] 125 | 3 | 1
Conditioning
302050 Mechatronics” 3 1 30 70 - - | 25 125 3 1
302051 | Manufacturing - 3 - - 3|70 |- |- 100 | 3 -
Process-11
302052 Machine Shop-II® - - 2 - - 50 | - 50 - 1
302053 Seminar?® - - 2 - - 25 | - | 25# 50 - 1
302054 Audit Course* - - - - - - - - - B
Total 17 1 10 150 | 350 | 100 | 50 | 100 | 750 17 23 6

# Though it is under Oral head Internal Panel to be appointed by Principal and HOD.
Examination schedule will not be prepared at University level.
* Marked subjects are common with TE (Auto. Engg.) and TE Mech. Sandwich
$ Marked subjects are common with TE (Auto. Engg.) only

% Marked subjects are common with TE Mech. Sandwich only
(@ Examination time for Insem examination 1 Hr 30 Min. and Endsem examination

3Hrs.

T.E. Mechanical Engineering (2015 course) — Savitribai Phule Pune University
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Savitribai Phule Pune University, Pune
Third Year of Mechanical

(2015 Course)
Course Code: 302046 Course Name: Skill Development
Teaching Scheme: Credits Examination Scheme:
PR: -- 2 Hrs/ Week TW/PR:--01
TW:- 25
PR:-- 25

COURSE OBJECTIVES

1. To develop the skill for required in shop floor working.

2. To have knowledge of the different tools and tackles used in machine assembly shop.
3. Use of theoretical knowledge in practice.

4. Practical aspect of the each component in the assembly of the machine.

Course Contents

T.E. Mechanical Engineering (2015 course) — Savitribai Phule Pune University
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List of Experiments

1. Tail stock assembly

Valve Assembly ( PRV, Sluice valve, Steam stop valve)

IC engine of Two Wheeler (4 stroke single cylinder)

Hermetically sealed compressor

Hydraulic actuator

Industrial Gear box

Sheet drawing (Sheet will be given per group and a group consist of 04 students. The sheet
will be drawn manually by every student)

ARG

Note: 1-6 experiments are for assembly and disassembly only
Term-Work

1. Sheet drawing of assembly, which should contain the display of Geometric tolerances,
Limits, Fits, BOM, Dimensional measurements techniques. Special Operations.. Students
should make process sheet of each assembly. (One topic per four students group will be given
for sheet drawing and each student should draw the sheet manually)

Practical Examination

Practical examination will be based on opening and closing of any assembly. In addition to
this some questioning will be asked to the student based on assembly drawing, GD&T
Sequencing and tools and tackles. For this the assemblies and their drawings should be
provided to students for examination

Note: Term work will carry 25 Marks and practical examination will carry 25 marks.

A. The assessment has to be carried out based on close monitoring of involvement and intellectual
contribution of student.

B. The student should maintain the record of work in the form of diary and has to be submitted at the
end of semester.

C. The batch teacher should assess the concerned student

T.E. Mechanical Engineering (2015 course) — Savitribai Phule Pune University



Savitribai Phule Pune University, Pune

TE Mechanical (2015 course)

Course Code: 302049 Course Name : Refrigeration and Air Conditioning
Teaching Scheme: Credits Examination Scheme:
TH : 03 hrs/week TH:-- 03 TH In-Sem: -- 30

End-Sem: -- 70
PR : 02 hrs/ week OR:-01 OR: -25
Prerequisites:

Basic Thermodynamics- Laws of thermodynamics, Ideal gas processes, Thermodynamic cycles,
Properties of pure substance, Mollier Charts, Basic Psychrometry terms and process, Fluid
properties, Fluid dynamics, Modes of heat transfer, Governing Equations in Heat Transfer,
Extended Surfaces, Condensation and Boiling, Heat Exchangers.

Course Objectives:
- Learning the fundamental principles and different methods of refrigeration and air
conditioning.

- Study of various refrigeration cycles and evaluate performance using Mollier charts and/ or
refrigerant property tables.

- Comparative study of different refrigerants with respect to properties, applications and
environmental issues.

- Understand the basic air conditioning processes on psychometric charts, calculate cooling
load for its applications in comfort and industrial air conditioning.

- Study of the various equipment-operating principles, operating and safety controls employed
in refrigeration air conditioning systems
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Course Outcomes:
At the end of this course the students should be able to
- [llustrate the fundamental principles and applications of refrigeration and air conditioning system
- Obtain cooling capacity and coefficient of performance by conducting test on vapour compression
refrigeration systems
- Present the properties, applications and environmental issues of different refrigerants

- Calculate cooling load for air conditioning systems used for various

- Operate and analyze the refrigeration and air conditioning systems.

Course Contents

Unit I: Applications of Refrigeration and Air Conditioning and Refrigerants [8 hrs]
Applications

Domestic Refrigerator, Domestic Air Conditioners, Automotive Air Conditioners, Evaporative
coolers, water coolers, Commercial Refrigeration- Dairy, Cold storage, Ice plant, Commercial Air
Conditioning-Multiplex, Hospitals.

Refrigerants

Classification of refrigerants, Designation of refrigerants, Desirable properties of refrigerants,
environmental issues, Ozone depletion and global warming, ODP, GWP & LCCP, selection of
environment friendly refrigerants, secondary refrigerants, anti-freeze solutions, Zeotropes and
Azeotropes, refrigerant: recovery reclaims, recycle and recharge.

Unit II: Vapour Refrigeration Systems [8 hrs]

Vapour compression systems

Working of simple vapour compression system, representation of vapour compression cycle (VCC)
on T-s and P-h diagram, COP, EER, SEER, IPLV, NPLV, effect of operating parameters on
performance of VCC, actual VCC, methods of improving COP using flash chamber, sub-cooling,
liquid vapour heat exchanger, comparison of VCC with Reverse Carnot cycle.

Vapour absorption systems

Introduction, Working of simple vapour absorption system (VAS), desirable properties of binary
mixture (aqua-ammonia), performance evaluation of simple VAS (simple numerical treatment),
actual VAS, Li-Br absorption system, three fluid system (Electrolux refrigeration), applications of
VAS, comparison between VCC and VAC

Unit IIT: Multiple pressure Refrigeration Systems [8 hrs]
Introduction, need of multistage system, Intermediate pressure, two stage compression with flash
gas removal and liquid intercooler, single compressor with multiple evaporator: individual and
multiple expansion valves, individual compressors, cascade system: application and
numerical(numerical only by using p-h chart),

Introduction to cryogenics (Linde - Hampson cycle) and applications (no numerical treatment)
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Unit IV: Psychrometry and Air conditioning load estimation [8 hrs]
Psychrometry

Basic Psychrometry and processes, BPF of coil, ADP, adiabatic mixing of two air streams, SHF,
RSHF, GSHF, ESHF. Factors contributing to cooling load, Numerical based on load analysis
Human Comfort

Thermodynamics of human body, comfort and comfort chart, factors affecting human comfort,
concept of infiltration and ventilation, indoor air quality requirements,

Unit V: Air Conditioning Systems [8 hrs]
Air Conditioning Systems

Working of summer, winter and all year round AC systems, all air system, all water system, air
water system, variable refrigerant flow and variable air volume systems, unitary and central air
conditioning.

Components of refrigeration and air conditioning systems

Working of reciprocating, screw and scroll compressors, working of air cooled, water cooled and
evaporative condensers, working of DX, Flooded, Forced feed evaporators, Expansion devices —
Capillary tube, TXV, EXV, operating and safety controls.

Unit VI [8 hrs]
Air Distribution Systems

Part A] Ducts

Classification of ducts, duct material, pressure in ducts, flow through duct, pressure losses in duct
(friction losses, dynamic losses), air flow through simple duct system, equivalent diameter, Methods
of duct system design: equal friction, velocity reduction, static regain method (numerical on duct
system design)

Part B] Air handling unit

Air handling unit, Fan coil unit, types of fans used air conditioning applications, fan laws, filters,
supply and return grills, sensors (humidity, temperature, smoke).

Books:

Text:

1. Arora C. P., Refrigeration and Air Conditioning, Tata McGraw-Hill

2. Manohar Prasad, Refrigeration and Air Conditioning, Willey Eastern Ltd, 1983

3. McQuiston, — Heating Ventilating and air Conditioning: Analysis and Designl 6th Edition,
Wiley India

4. Arora and Domkundwar, Refrigeration & Air Conditioning, Dhanpatrai & Company, New Delhi
5. Khurmi R.S. and Gupta J.K., Refrigeration and Air conditioning, Eurasia Publishing House Pvt.
Ltd, New Delhi, 1994.

6. Ballaney P.L., Refrigeration and Air conditioning, Khanna Publishers, New Delhi, 1992
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References:

1. Dossat Ray J, Principles of refrigeration, S.I. version, Willey Eastern Ltd, 2000

2. Stockers W.F and Jones J.W., Refrigeration and Air conditioning, McGraw Hill International
editions 1982.

3. Threlkeld J.L, Thermal Environmental Engineering, Prentice Hall Inc., New Delhi4.
Aanatnarayan, Basics of refrigeration and Air Conditioning, Tata McGraw Hill Publications

5. Roger Legg, Air Conditioning System Design, Commissioning and Maintenance

6. ASHRAE & ISHRAE handbook

Term-Work

The term work shall consist of minimum eight experiments out of the following (It should include
the visit to clod storage plant or central air-condition plant) :

. Test on Domestic Refrigerator for evaluation of EER

. Test on vapour compression test rig

. Test on air conditioning test rig

. Test on ice plant test rig

. Test on Heat Pump test rig

. Test/visit on Vapour absorption refrigeration test rig

. Estimation of cooling load of simple air conditioning system (case study)

. Visit to cold storage plant.

O 00 1 N L A W N —

. Visit to any air conditioning plant
10. Thermal analysis of refrigeration cycle using suitable software
11. Installation and servicing of split air conditioner.
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Savitribai Phule Pune University, Pune
Third Year of Mechanical & Automobile
(2015 Course)

Course Code: 302053 Course Name : SEMINAR
Teaching Scheme: Credits Examination Scheme:
PR:-- 2 Hrs/Week OR:--01 TH In-Sem: --
End-Sem: --
TW: -- 25
OR: -- 25
Prerequisites:

Course Objective:

1. Identify and compare technical and practical issues related to the area of course
specialization.

2. Outline annotated bibliography of research demonstrating scholarly skills.

3. Prepare a well organized report employing elements of technical writing and critical
thinking.

4. Demonstrate the ability to describe, interpret and analyze technical issues and develop
competence in presenting.

Course Outcome:

With this seminar report and presentation, the student is expected to learn/achieve the following:

Establish motivation for any topic of interest and develop a thought process for technical
presentation.
* Organize a detailed literature survey and build a document with respect to technical
publications.
* Analysis and comprehension of proof-of-concept and related data.
* Effective presentation and improve soft skills.
* Make use of new and recent technology (e.g. Latex) for creating technical reports
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Course Contents:
The evaluation of the seminar report is proposed with the following stages.

Stage-1
In this stage the student is expected to deliver the following:
1. Topic selection
2. Literature review
3. State of the art related to the topic of interest

Stage-11

1. Problem statement

2. Methodology

3. Scope and objectives
A review of the student’s progress should be made after In-Sem examination, within a week.
During this review, the student is expected to complete Stage-1 and Stage-2.

Stage-I11

1. Quantification of results
2. Concluding remarks or summary

Stage-1V
3. Final report
4. Final presentation/viva

The final presentation/viva will be assessed by a committee including an expert (preferably from
industry with minimum 5 years experience) and an internal panel. The internal panel will consist of
the seminar guide and two subject experts, approved by the HOD and the principal of the institute.

Examination schedule will be prepared at institute level (and not at University level), though it
is under Oral head. The appointment of the internal panel and the external (industrial) expert will be
taken care by the respective institute. The seminar presentation will be help after the term end and
before university external viva

Contents of the Seminar report

The contents of the seminar report as mentioned in section-3 are expected to include the following:
e Abstract/Summary
e Introduction: Scope and Methodology
e Literature review: The review should be conducted from at least five research papers
published during last five year.
e (ase study
e References
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Instructions for seminar report writing

It is important that the procedures listed below be carefully followed by all the students.

1. Prepare two spiral bound copies of your Seminar report.

2. Limit your seminar report to preferably 20 to 25 pages only.
3. Header For e.g. Title of the seminar.

4. The footer For e.g. page numbers

5. Institute Name, Mechanical Engineering and centrally aligned.

6. The report shall be prepared using LateX preferably (default font througout) with
double spacing throughout on A4 page.

Page Left margin | Right margin | Top margin | Bottom margin

A-4 (8.5 11 inch) 1.5" 1" 1" 1"

7. Section titles should be bold typed in all capital letters and should be left aligned.
8. Sub-Section headings should be aligning at the left, bold and Title Case (the first
letter of each word is to be capitalized).
9. Figure No. and Title at bottom with 10 pt; Legends below the title in 10 pt
10. Please use SI system of units only.
11. References should be either in order as they appear in the report or in alphabetical
order by last name of first author.
12. Symbols and notations if any should be included in nomenclature section only
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Savitribai Phule Pune University, Pune
Third Year of Mechanical, Mechanical Sandwich & Automobile

(2015 Course)
Course Code: 302054 Course Name : Audit Course || - Entrepreneurship Development
Teaching Scheme: Credits Examination Scheme: Audit (P/F)
Written and MCQ

PR: Th/Tut:-- TH In-Sem: --

End-Sem: --
Tut: TW: PR: --

OR: --

Description:

EDP is a program meant to develop entrepreneurial abilities among the people. In other words, it
refers to inculcation, development, and polishing of entrepreneurial skills into a person needed to
establish and successfully run his enterprise. Thus, the concept of entrepreneurship development
programme involves equipping a person with the required skills and knowledge needed for starting

and running the enterprise.

This course will help in developing the awareness and interest in entrepreneurship and create
employment for others. Students get familiar with the characteristics and motivation of successful
entrepreneurs. Students learn how to identify and refine market opportunities, how to secure
financing, how to develop and evaluate business plans and manage strategic partnerships. Students
learn various concepts including the basics of management, leadership, motivation, decision-making,
conflict management, human resource development, marketing and sustaining an organization.
Students also get basic knowledge of accounting practices and finance. The core course in
Entrepreneurship Development & Management equips students with skills and knowledge required to

start and sustain their own business.
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Course Objective:

To impart basis managerial knowledge and understanding;

Develop and strengthen entrepreneurial quality, i.e., motivation or need for achievement.
To analyze environmental set up relating to small industry and promoting it.

Collect and use the information to prepare project report for business venture.
Understand the process and procedure involved in setting up small units.

Develop awareness about enterprise management.

Course Outcome:

The students will be able to

Appreciate the concept of Entrepreneurship
Identify entrepreneurship opportunity.

Develop winning business plans
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Course Contents:

Entrepreneurship- Definition; Growth of small scale industries in developing countries and their
positions large industries; role of small scale industries in the national economy; characteristics and
types of small scale industries; demand based and resources based ancillaries Government policy for
small scale industry; stages in starting a small scale industry, requirements to be an entrepreneur,

SWOT Analysis.

Projects: Identification and Selection of projects; project report: contents and formulation, concept of
project evaluation, methods of project evaluation: internal rate of return method and net present value
method.

Market Assessment and Product feasibility

Marketing -Concept and Importance Market Identification,

Customer needs assessment, Market Survey Product feasibility analysis

Business Finance & Accounts

Business Finance: Costing basics, Sources of Finance, Break Even Analysis,

Business Accounts: Preparation of balance sheets and assessment of economic viability, decision,
making, expected costs, planning and production control, quality control, marketing, Book Keeping,

Financial Statements, Financial Ratios and its importance, Concept of Audit.

Project Planning and control:

The financial functions cost of capital approach in project planning and control. Economic evaluation,
risk analysis, capital expenditures, policies and practices in public enterprises. Profit planning and
programming, planning cash flow, capital expenditure and operations. Control of financial flows,
control and communication.

Institutional Support and Policies: institutional support towards the development of
entrepreneurship in India, technical consultancy organizations, E-Commerce: Concept and process,

government policies for small scale enterprises.

Case Study & Group Work:
o Assess yourself-are you an entrepreneur?
e Prepare a Project Report for starting a small scale business.

¢ An Interview with an Entrepreneur.

T.E. Mechanical Engineering (2015 course) — Savitribai Phule Pune University



Books:

References:

1.

2.

(O8]

Ram Chandran, ‘Entrepreneurial Development’, Tata McGraw Hill, New Delhi

Saini, J. S., ‘Entrepreneurial Development Programmes and Practices’, Deep & Deep
Publications (P), Ltd.

Khanka, S. S. ‘Entrepreneurial Development’, S Chand & Company Ltd. New Delhi
Badhai, B ‘Entrepreneurship for Engineers’, Dhanpat Rai & co. (p) Ltd.

. Desai, Vasant, ‘Project Management and Entrepreneurship’, Himalayan Publishing House,

Mumbai, 2002.

Gupta and Srinivasan, ‘Entrepreneurial Development’, S. Chand & Sons, New Delhi.
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Savitribai Phule Pune University
Board of Studies - Automobile and Mechanical Engineering
Undergraduate Program - Mechanical Engineering (2019 pattern)

Teachin P
Schemeg Examination Scheme Credit
Course (Hrs./week) and Marks
Course Name
Code — —
Tl EWH 2 e x E|xcblS
Fla|F|2/u|F|a|Of 8 |Fa|E|S
Semester-V
302041 |Numerical & Statistical Methods 3]-]11130(70|125| - | - [125/3|-|1|4
302042 |Heat & Mass Transfer 3|12 -1(30{70| - |50| - {150({3|1|- |4
302043 |Design of Machine Elements 312|-130(70| - | - |25(125/3|1|- |4
302044 | Mechatronics 3[2]-130(70] - | - 125]|125|3|1|- |4
302045 |Elective | 3|-]-130|70| - | -]-1]100{3|-]-]|3
302046 |Digital Manufacturing Laboratory -2 -]-]-150|-]-1]50|-]1|-]|1
302047 |Skill Development -2 -]-]-125|-]-]25|-]1|-]|1
302048 | Audit course - V* - |- - - -] - -] - -
Total 15|/10| 1 150350/100|/50|50|700|15[ 5|1 |21
Semester-VI
302049 Artificial Intelligence &Machine Learning | 3 |2 | - |30|{70| - | - |25]|125|3 |1 |- |4
302050 |Computer Aided Engineering 32| -130(70| - |50| - (15013 |1|- |4
302051 |Design of Transmission Systems 312]-130(70| - | - |25(125|/3|1]|- |4
302052 |Elective 11 3[-1]-130|70] - |-1]-1]100{3|-|-]|3
302053 |Measurement Laboratory -2 -]-]-15]-]-/50|-]1|-]|1
302054 |Fluid Power &Control Laboratory -2 -]-]-150|-]-1]50|-]1|-]|1
302055 | Internship/Mini project * -14]-1]-]-1]100| -] -/100|-|4|-|4
302056 | Audit course - VI° RN
Total 12|14| - 120280/200|50|50 (700|129 | - |21
Elective-I Elective-11
302045-A | Advanced Forming & Joining Processes | 302052-A | Composite Materials
302045-B | Machining Science & Technology 302052-B | Surface Engineering

Abbreviations: TH: Theory, PR: Practical, TUT: Tutorial, ISE: In-Semester Exam, ESE: End-
Semester Exam, TW: Term Work, OR: Oral

Note: Interested students of TE (Automobile Engineering and Mechanical Engineering) can opt for
any one of the audit course from the list of audit courses prescribed by BOS (Automobile and
Mechanical Engineering)

Instructions:

e Practical/Tutorial must be conducted in FOUR batches per division only.

e Minimum number of Experiments/Assignments in PR/Tutorial shall be carried out as mentioned
in the syllabi of respective courses.

e Assessment of tutorial work has to be carried out similar to term-work. The Grade cum marks for
Tutorial and Term-work shall be awarded on the basis of continuous evaluation.

o *Audit course is mandatory but non-credit course. Examination has to be conducted at the end of
Semesters for award of grade at institute level. Grade awarded for audit course shall not be
calculated for grade point & CGPA.
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302045-A: Advanced Forming & Joining Processes

Teaching Scheme Credits Examination Scheme
Theory 3Hrs./Week | Theory 3 In-Semester 30 Marks
End-Semester 70 Marks

Prerequisite Courses: Manufacturing Processes, Engineering Materials and Metallurgy, Machine
shop

Course Objectives:

UNDERSTAND advances in sheet metal forming operations

UNDERSTAND the advanced special metal forming processes.
UNDERSTAND weld metallurgy and weld characterization techniques.
UNDERSTAND and describe various advanced solid state welding processes.
CLASSIFY AND DESCRIBE various advanced welding processes.

. KNOW about sustainable manufacturing and its role in manufacturing industry

ok wdE

Course Outcomes:

On completion of the course, learner will be able to
CO1. ANALYSE the effect of friction in metal forming deep drawing and IDENTIFICATION

of surface defects and their remedies in deep drawing operations

CO2. ASSESS the parameters for special forming operation and SELECT appropriate special
forming operation for particular applications

CO3. ANALYSE the effect of HAZ on microstructure and mechanical properties of materials

CO4. CLASSIFY various solid state welding process and SELECT suitable welding processes
for particular applications

CO5. CLASSIFY various advanced welding process and SELECT suitable welding processes
for particular applications.

COG6. INTERPRET the principles of sustainable manufacturing and its role in manufacturing
industry.

Course Contents

Unit 1 Mechanics of Sheet Metal Forming | 08 Hrs.

Theory of plasticity — yield criteria-work of plastic deformation- Sheet Metal Forming-Formability
studies-conventional processes, Effect of friction in forming operation, Experimental techniques of
evaluation of friction in metal forming, deep drawing, analysis (Numerical), surface defects
identification and remedies, introduction to Forming simulation, Challenges in Forming.

Unit 2 Special Forming Processes \ 08 Hrs.

Special Forming Processes: HVF, HERF (Explosive Forming) techniques- super plastic forming
techniques-Hydro forming-Stretch forming, Laser beam forming-principles and process parameters-
Advantages, limitations and applications of different forming processes. Orbital forging-Isothermal-
Hot and cold isostatic pressing-High speed extrusion, Water hammer forming, Incremental Sheet
forming, Magnetic Pulse forming, Metal Spinning, Electro Hydraulic Forming, Micro forming.
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Unit3 | Weld Metallurgy 07 Hrs.

Weld Metallurgy: Weld thermal cycles and their effects, effects of pre and post weld heat
treatments, concept of HAZ, concept of weldability and its assessment. Welding of dissimilar
materials, Weld characterization, Weld decay and weld sensitization, Introduction to ASME,
ASWE, IS Welding Standards, (welding skill levels).

Unit 4 Solid State Welding Processes 07 Hrs.

Solid State Welding Processes: Cold pressure welding, Diffusion bonding, Explosive welding,
Ultrasonic welding, Friction stir welding, Forge welding, Roll welding and Hot pressure welding
processes - features, advantages, limitations and applications, Advances in adhesive bonding,
cladding.

Unit5 | Advanced Welding Processes | 08 Hrs.

Advanced Welding Processes: Electrogas, electroslag welding, Atomic hydrogen welding,
Electron beam welding, Laser Beam welding - principle, working and applications, Cold Metal
Transfer - concepts, processes and applications, Underwater welding, Welding automation in
aerospace, nuclear and surface transport vehicles, Robotic Welding, Plasma Arc Welding, Plasma
Transferred Arc Welding.

Unit 6 Sustainable Manufacturing 07 Hrs.

Sustainable Manufacturing: Introduction to sustainability and drivers for sustainable development
and sustainable manufacturing, fundamentals of sustainable manufacturing, various tools, factors of
sustainability, Principles of Life Cycle Assessment (Goal, Scope and Life Cycle Inventory),
Approaches, Role in Industry 4.0, Green Manufacturing, Environment protection norms, 1ISO 14000,
recycling techniques, safety norms in forming and welding, socio-economic aspects, case study on
waste recycling, material recycling, etc.

Books and other resources

Text Books:

1. Sindo Kou, “Welding Metallurgy”, Wiley Publications Second Edition

2. Dr.V.D. Kodgire and S. V. Kodgire, “Material Science & Metallurgy For Engineers”,
Everest Publication

3. William D. Callister, “Materials Science and Engineering an Introduction”, Jr, John Wiley &
Sons, Inc.

4. O.P. Khanna, " Welding Technology", Dhanpat Rai & Sons Publications Edition 2015

5. Dr.R. S. Parmar,"Welding Processes and Technology", Khanna Publications Edition 2017

6. J. Paulo Davim, " Sustainable Manufacturing”, Wiley Publications Edition 2010

References Books:

1. Z. Marciniak, J.L.Duncan, "Mechanics of Sheet Metal Forming", Butterworth Heinemann-
2002.

2. Dr. Sadhu Singh, "Theory of Plasticity and Metal Forming Processes", Khanna Publishers
Edition 2008

3. 0O.P. Khanna, " Engineering Metallurgy", Dhanpat Rai & Sons Publications

4. Ali Hasan - Islam Nawaz, "Advanced Welding Technology"”, SCITECH Publications India
Pvt. Ltd. Edition 2018

5. Dr. K. S. Yadav, "Advanced Welding Technology", Rajsons Publications Pvt. Ltd.

6. Tool and Manufacturing Engineers' Handbook: Forming V by Charles Wick Publisher
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: Society of Manufacturing Engineers; 4th edition (1 Aug. 1996)

7. Dornfeld and David, "Green Manufacturing” - Fundamentals and Applications, DOI
10.1007/978.1.4419.6016.0_2, Springer Science +Business Media, New York 2013.

8. R. Ganesh Narayanan, Jay S Gunasekera,"Sustainable Material Forming and Joining”, by
CRC Press 2020.

Web References:
1. NPTEL Course on “Forming” by Dr. R. Chandramouli, IIT Madras
2. NPTEL Course on “Welding Engineering” by Dr. D. K. Dwivedi, IIT Roorkee
3. NPTEL Course on “Advances in welding and joining technologies” by Prof. SwarupBag 1IT
Guwabhati.
4. NPTEL Course on “Welding Metallurgy” by Prof. Pradeep K. Jha, IIT Roorkee

5. NPTEL Course on “Sustainability through Green Manufacturing System — An Applied
Approach” by Prof. Deepu Philip IIT Kanpur and Dr. Amardeep Singh Oberaoi, NIT
Jalandar.
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302048: Audit Course V

Teaching Scheme Credits Examination Scheme

Non-Credit

GUIDELINES FOR CONDUCTION OF AUDIT COURSE

Faculty mentor shall be allotted for individual courses and he/she shall monitor the progress

for successful accomplishment of the course. Such monitoring is necessary for ensuring that

the concept of self-learning is being pursued by the students ‘in true letter and spirit’.

e |f any course through Swayam/ NPTEL/ virtual platform is selected the minimum duration shall
be of 8 weeks.

e However if any of the course duration is less than the desired (8 weeks) the mentor shall ensure
that other activities in form of assignments, quizzes, group discussion etc. (allied with the
course) for the balance duration should be undertaken.

In addition to credits courses, it is mandatory that there should be an audit course (non-credit course)
from third year of Engineering. The student will be awarded grade as AP on successful completion
of the audit course. The student may opt for any one of the audit courses in each semester. Such
audit courses can help the student to get awareness of different issues which make an impact on
human lives and enhance their skill sets to improve their employability. List of audit courses offered
in the semester is provided in the curriculum. Students can choose one of the audit courses from the
list of courses mentioned. Evaluation of the audit course will be done at institute level.

The student registered for audit course shall be awarded the grade AP and shall be included such
grade in the Semester grade report for that course, provided student has the minimum attendance as
prescribed by the Savitribai Phule Pune University and satisfactory in-semester performance and
secured a passing grade in that audit course. No grade points are associated with this 'AP' grade and
performance in these courses is not considered in the calculation of the performance indices SGPA
and CGPA. Evaluation of the audit course will be done at institute level itself.

Selecting an Audit Course

List of Courses to be opted (Any one) under Audit Course V

e Entrepreneurship and IP strategy

e Engineering Economics

e Mangment of Inventory Systems
# The titles indicated above are subject to change in time to come and such an alteration (if any)
should be brought to the notice of the BOS.

Using NPTEL Platform: (preferable)

NPTEL is an initiative by MHRD to enhance learning effectiveness in the field of technical
education by developing curriculum based video courses and web based e-courses. The details of
NPTEL courses are available on its official website www.nptel.ac.in

e Students can select any one of the courses mentioned above and has to register for the
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corresponding online course available on the NPTEL platform as an Audit course.

Once the course is completed the student can appear for the examination as per the guidelines on
the NPTEL portal.

After clearing the examination successfully; student will be awarded with a certificate.

Assessment of an Audit Course

The assessment of the course will be done at the institute level. The institute has to maintain the
record of the various audit courses opted by the students. The audit course opted by the students
could be interdisciplinary.

During the course students will be submitting the online assignments. A copy of the same can be
submitted as a part of term work for the corresponding Audit course.

On the satisfactory submission of assignments, the institute can mark as “Present” and the
student will be awarded the grade AP on the mark-sheet.
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302055: Internship/Mini project

Teaching Scheme** Credits Examination Scheme

04 TW 100 Marks

Prerequisites: Knowledge of design, manufacturing processes, modeling, and mechanical systems

Course Objectives:

Internship provides an excellent opportunity to learner to see understand the conceptual aspects
learned in classes and deployed into the practical world. Industry/on project experience provides
much more professional experience as value addition to classroom teaching.

1. To encourage and provide opportunities for students to get professional/personal
experience through internships.
To learn and understand real life/industrial situations.

To get familiar with various tools and technologies used in industries and their applications.

To nurture professional and societal ethics.
To create awareness of social, economic and administrative considerations in the working

environment of industry organizations.

oW

Course Outcomes:
On completion of the course, learners should be able to
CO1. DEMONSTRATE professional competence through industry internship.
CO2. APPLY knowledge gained through internships to complete academic activities in a
professional manner.
C03. CHOOQOSE appropriate technology and tools to solve given problem.
CO4. DEMONSTRATE abilities of a responsible professional and use ethical practices in day
to day life.
CO5. DEVELOP network and social circle, and DEVELOPING relationships with industry
people.
CO6. ANALYZE various career opportunities and DECIDE career goals.

**Guidelines:

Internships are educational and career development opportunities, providing practical experience in
a field or discipline. Internships are far more important as the employers are looking for employees
who are properly skilled and having awareness about industry environment, practices and culture.
Internship is structured, short-term, supervised training often focused around particular tasks or
projects with defined time scales.

Core objective is to expose technical students to the industrial environment, which cannot be
simulated/experienced in the classroom and hence creating competent professionals in the industry
and to understand the social, economic and administrative considerations that influence the working
environment of industrial organizations.

Engineering internships are intended to provide students with an opportunity to apply conceptual
knowledge from academics to the realities of the field work/training. The following guidelines are
proposed to give academic credit for the internship undergone as a part of the Third Year
Engineering curriculum.
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Duration:

Internship is to be completed after semester 5 and before commencement of semester 6 of at least 4
to 6 weeks; and it is to be assessed and evaluated in semester 6.

Internship work Identification:

Student may choose to undergo Internship at Industry/Govt. Organizations/NGO/MSME/Rural
Internship/ Innovation/IPR/Entrepreneurship. Student may choose either to work on innovation or
entrepreneurial  activities  resulting in  start-up  or undergo internship  with
industry/NGO’s/Government organizations/Micro/Small/ Medium enterprises to make themselves
ready for the industry.
Students must get Internship proposals sanctioned from college authority well in advance. Internship
work identification process should be initiated in the Vth semester in coordination with training and
placement cell/ industry institute cell/ internship cell. This will help students to start their internship
work on time. Also, it will allow students to work in vacation period after their VVth semester
examination and before academic schedule of semester VI.
Student can take internship work in the form of the following but not limited to:

1. Working for consultancy/ research project,

2. Contribution in Incubation/ Innovation/ Entrepreneurship Cell/ Institutional Innovation
Council/ startups cells of institute /
Learning at Departmental Lab/Tinkering Lab/ Institutional workshop,
Development of new product/ Business Plan/ registration of start-up,
Industry / Government Organization Internship,
Internship through Internshala,
In-house product development, intercollegiate, inter department research internship under
research lab/group, micro/small/medium enterprise/online internship,
8. Research internship under professors, I1ISC, IIT's, Research organizations,
9. NGOs or Social Internships, rural internship,
10. Participate in open source development.

No ok w

Internship Diary/ Internship Workbook:

Students must maintain Internship Diary/ Internship Workbook. The main purpose of maintaining
diary/workbook is to cultivate the habit of documenting. The students should record in the daily
training diary the day-to-day account of the observations, impressions, information gathered and
suggestions given, if any. The training diary/workbook should be signed every day by the
supervisor.

Internship Diary/workbook and Internship Report should be submitted by the students along with
attendance record and an evaluation sheet duly signed and stamped by the industry to the Institute
immediately after the completion of the training.

Internship Work Evaluation:

Every student is required to prepare and maintain documentary proofs of the activities done by
him as internship diary or as workbook. The evaluation of these activities will be done by Program
Head/Cell In-charge/ Project Head/ faculty mentor or Industry Supervisor based on- Overall
compilation of internship activities, sub-activities, the level of achievement expected, evidence
needed to assign the points and the duration for certain activities.

Assessment and Evaluation is to be done in consultation with internship supervisor (Internal and
External — a supervisor from place of internship.
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Recommended evaluation parameters-Post Internship Internal Evaluation -50 Marks + Internship
Diary/Workbook and Internship Report - 50 Marks

Evaluation through Seminar Presentation/Viva-Voce at the Institute

The student will give a seminar based on his training report, before an expert committee
constituted by the concerned department as per norms of the institute. The evaluation will be
based on the following criteria:

e Depth of knowledge and skills

e Communication & Presentation Skills

e Team Work and Creativity

e Planning & Organizational skills

o Adaptability

e Analytical Skills

e Attitude & Behavior at work

e Societal Understanding

e Ethics

e Regularity and punctuality

e Attendance record

e Diary/Workbook

e Student’s Feedback from External Internship Supervisor

After completion of Internship, the student should prepare a comprehensive report to indicate what
he has observed and learnt in the training period.
Internship Diary/workbook may be evaluated on the basis of the following criteria:
e Proper and timely documented entries
e Adequacy & quality of information recorded
e Data recorded
e Thought process and recording techniques used
e Organization of the information
The report shall be presented covering following recommended fields but limited to,
e Title/Cover Page
e Internship completion certificate
e Internship Place Details- Company background-organization and activities/Scope and
object of the study / Supervisor details
e Index/Table of Contents
e Introduction
e Title/Problem statement/objectives
e Motivation/Scope and rationale of the study
e Methodological details
e Results / Analysis /inferences and conclusion
e Suggestions / Recommendations for improvement to industry, if any
e Attendance Record
e Acknowledgement
o List of reference (Library books, magazines and other sources)
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Feedback from internship supervisor(External and Internal)

Post internship, faculty coordinator should collect feedback about student with recommended
parameters include as- Technical knowledge, Discipline, Punctuality, Commitment, Willingness to
do the work, Communication skill, individual work, Team work, Leadership...

Reference:

1. https://www.aicte-india.org/sites/default/files/ AICTE%20Internship%20Policy.pdf
2. https://internship.aicte-india.org/

IMPORTANT NOTE:

The student shall be encouraged to undertake the industrial internships however the Industry
may provide opportunity to a limited few amongst the students available. In such scenario it
becomes the moral responsibility of the faculty to create opportunity for such group of
students (similar to the ones in Industry) by assigning them some real life problem as a part of
the mini project and encouraging/mentoring them to attempt viable solutions. Hence the
provision of Mini project is being done to accommodate such students and expose them with
the Industrial practices in house. The students can be encouraged to consider analysis of the
global patents available as a mini project,

Mini project

Teaching Scheme Credits Examination Scheme

Practical 4 Hrs./\Week | Practical 4 Term work 100

Course Objectives:
Students shall UNDERTAKE and EXECUTE a Mini Project through a group of students to
1. UNDERSTAND the “Product Development Cycle”, through Mini Project.
PLAN for various activities of the project and distribute the work amongst team members.
LEARN budget planning for the project.
INCULCATE mechanical/interdisciplinary implementation skills.
DEVELORP students’ abilities to transmit technical information clearly and test the same by
delivery of Seminar based on the Mini Project.
6. UNDERSTAND the importance of document design by compiling Technical Report on the
Mini Project work carried out.

ok~ own

Course Outcomes:

On completion of the course, learner will be able to
COL1. EXPLAIN plan and execute a Mini Project with team.

CO2. IMPLEMENT hardware/software/analytical/numerical techniques, etc.
CO3. DEVELORP atechnical report based on the Mini project.
CO4. DELIVER technical seminar based on the Mini Project work carried out.

Course Contents

Maximum Group Size: Minimum 2 and maximum 4 students can form a group for the mini
project.

Project Type: (The selected mini project must be based on any of the following)
1. Development of a prototype mechanical system/product.

2. Investigate performance of mechanical systems using experimental method
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3. Parametric analysis of components/systems/devices using suitable software
4. Investigation of optimum process/material for product development using market survey.
5. Solution for society/industry problems

The Assessment Scheme will be:
a. Continuous Assessment 50 marks (based on regular interaction, circuit development)

b. End Semester 50 marks (based on poster presentation, demonstration / Seminar)

Project domain may be from the following, but not limited to:
1.Thermal Systems
2. Robotics Mechanisms/design systems
3. Production/advance manufacturing
4. Materials: Composite/Nano
5. Automation and Control Systems
6. Mechatronic Systems
7. Agriculture system.
8. Smart systems using Al-ML

A project report with following contents shall be prepared:
1. Title

Obijectives

Relevance and significance

Methodology
Analysis-Simulation/experimentation/survey/testing etc.
Result and Discussion

Conclusion

No ok~ wd
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302056: Audit Course VI

Teaching Scheme Credits Examination Scheme

Non-Credit

GUIDELINES FOR CONDUCTION OF AUDIT COURSE

Faculty mentor shall be allotted for individual courses and he/she shall monitor the progress
for successful accomplishment of the course. Such monitoring is necessary for ensuring that
the concept of self-learning is being pursued by the students ‘in true letter and spirit’.

e Ifany course through Swayam/ NPTEL/ virtual platform is selected the minimum duration shall be
of 8 weeks.

e However if any of the course duration is less than the desired (8 weeks) the mentor shall ensure that
other activities in form of assignments, quizzes, group discussion etc. (allied with the course) for the
balance duration should be undertaken.

In addition to credits courses, it is mandatory that there should be an audit course (non-credit course)
from third year of Engineering. The student will be awarded grade as AP on successful completion of the
audit course. The student may opt for any one of the audit courses in each semester. Such audit courses
can help the student to get awareness of different issues which make an impact on human lives and
enhance their skill sets to improve their employability. List of audit courses offered in the semester is
provided in the curriculum. Students can choose one of the audit courses from the list of courses
mentioned. Evaluation of the audit course will be done at institute level.

The student registered for audit course shall be awarded the grade AP and shall be included such grade
in the Semester grade report for that course, provided student has the minimum attendance as prescribed
by the Savitribai Phule Pune University and satisfactory in-semester performance and secured a passing
grade in that audit course. No grade points are associated with this 'AP' grade and performance in these
courses is not considered in the calculation of the performance indices SGPA and CGPA. Evaluation of
the audit course will be done at institute level itself.

Selecting an Audit Course

List of Courses to be opted (Any one) under Audit Course VI

e Business and Sustainable Development

e Management Information System

e International Business
# The titles indicated above are subject to change in time to come and such an alteration (if any)
should be brought to the notice of the BOS.

Using NPTEL Platform: (preferable)

NPTEL is an initiative by MHRD to enhance learning effectiveness in the field of technical

education by developing curriculum based video courses and web based e-courses. The details of

NPTEL courses are available on its official website www.nptel.ac.in

e Students can select any one of the courses mentioned above and has to register for the
corresponding online course available on the NPTEL platform as an Audit course.

e Once the course is completed the student can appear for the examination as per the guidelines on
the NPTEL portal.

o After clearing the examination successfully; student will be awarded with a certificate.
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Assessment of an Audit Course

The assessment of the course will be done at the institute level. The institute has to maintain the
record of the various audit courses opted by the students. The audit course opted by the students
could be interdisciplinary.

During the course students will be submitting the online assignments. A copy of the same can be
submitted as a part of term work for the corresponding Audit course.

On the satisfactory submission of assignments, the institute can mark as “Present” and the
student will be awarded the grade AP on the mark-sheet.
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Savitribai Phule Pune University

B. E. (Mechanical) (2015 Course) Semester — I

Teaching Scheme Examination Scheme Credits
. Hrs / week Total
Code Subject In | End Marks TWI
Lecture | Tut Pract Sem | Sem TW | PR | OR Theory Pr/OR
402041 | Hydraulicsand | . 2 |30 | 70|25 - | 25| 150 3 1
Pneumatics
402042 | CAD CAM 3 . 2 |3 | 70|25 | 5| - | 175 3 1
Automation
402043 | Dynamics of 4 - 2 30 | 70 | 25 | - | 25 | 150 4 1
Machinery
402044 | Elective-I 3 - 2 30 70 25 - - 125 3 1
402045 | Elective-11 3 - - 30 70 - - - 100 3 -
402046 | Project-I - - 4 - - 25 - 25 50 - 2
Total 16 - 12 150 | 350 | 125 | 50 75 750 16 7
B. E. (Mechanical) (2015 Course) Semester — |1
Teaching Scheme Examination Scheme Credits
. Hrs / week Total
Code Subject In End Marks TWI
Lecture | Tut | Pract Sem Sem T™W | PR | OR Theory Pr/OR
402047 | ENeray 3 S| 2 30 70 25 | - | 25| 150 3 1
Engineering
Mechanical 30 70
402048 Syst_em 4 - 2 (L5 Hrs) | (3 Hrs) 25 - 50 175 4 1
Design
402049 | Elective-111 3 - 2 30 70 25 - - 125 3 1
402050 | Elective-1V 3 - - 30 70 - - - 100 3 -
402051 | Project-1I - - 12 - - 100 - | 100 200 -
Total 13 - 18 120 280 175 - | 175 750 13 2
Elective — | Elective — 11
Code Subject Code Subject
402044 A | Finite Element Analysis 402045 A Automobile Engineering
402044 B | Computational Fluid Dynamics 402045 B Operation Research
402044 C | Heating Ventilation and Air Conditioning 402045 C Energy Audit and Management
402045 D Open Elective**
Elective — 111 Elective — IV
402049 A | Tribology 402050 A | Advanced Manufacturing Processes
402049 B | Industrial Engineering 402050 B | Solar & Wind Energy
402049 C | Robotics 402050 C | Product Design and Development
402050 D | Open Elective**

Faculty of Science and Technology

Mechanical Engineering

Page 2 of 62



Student
Highlight

Student
Highlight

Student
Highlight

Student
Highlight

Student
Highlight

Student
Highlight

Student
Highlight

Student
Highlight

Student
Highlight

Student
Highlight


Savitribai Phule Pune University
Final Year of Mechanical Engineering (2015 Course)

Course Code :402044 C Course Name : Elective — I
Heating, Ventilation, Air Conditioning and Refrigeration Engineering

Teaching Scheme: Credits Examination Scheme:

Theory : 03 Hrs Per Week TH | : 03 Theory ‘ In-Sem :30 PR :-

Practical | : 02 hrs per week TW | :01 ‘ End-Sem :70 OR :--
TW :25

Pre-requisites: = Thermodynamics | and I1, Refrigeration and Air Conditioning

Course Objectives:
e To understand the recent vapour compression cycle
e To provide the knowledge of analyze thermal design of refrigeration system components
e To understand practical aspects of vapour compression system
e To provide the knowledge of basic concepts of ventilation, infiltration and space distribution
techniques
e Toinculcate techniques of estimating building envelop load.
e To understand the working non-conventional air-conditioning systems.
Course Outcomes:
On completion of the course, students will be able to -
e Determine the performance parameters of trans-critical & ejector refrigeration systems
e Estimate thermal performance of compressor, evaporator, condenser and cooling tower.
e Describe refrigerant piping design, capacity & safety controls and balancing of vapour
compressor system.
e Explain importance of indoor and outdoor design conditions, 1AQ, ventilation and air
distribution system.
e Estimate heat transmission through building walls using CLTD and decrement factor &time
lag methods with energy-efficient and cost-effective measures for building envelope.
e Explain working of types of desiccant, evaporative, thermal storage, radiant cooling, clean
room and heat pump air-conditioning systems.

Course Contents

Unit 1: Advanced Vapour Compression Cycles 4 Hrs

Review of vapour compression cycle, Trans-critical cycle and their types retical treatment) Ejector
refrigeration cycle and their types. Presentation of cycle on P-h and T-s chart.

Unit 2: Thermal Design of Refrigeration System Components 8 Hrs
Compressor : Characteristic curves of reciprocating & Centrifugal compressors, sizing of
reciprocating compressor

Evaporator : Standards & Codes, Performance analysis of Dx evaporator,

Condenser: Standards & Codes, air-cooled condenser, shell & tube condenser and evaporative
condenser.
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Expansion Devices : Standards & Codes, Operating Characteristics, Liquid Charge in the Sensing
Bulb , Hunting of Thermostatic Expansion Valve

Cooling Tower: Types & design of cooling towers, cooling tower thermal performance, tower
efficiency.

Unit 3: Practical Aspects of Vapour Compression System 6 Hrs
Refrigerant Piping : Copper Tubing, Piping Design for Reciprocating Refrigeration Systems, Size of
Copper Tube, Refrigeration Load, and Pressure Drop, Sizing Procedure, Suction Line, Discharge
Line (Hot-Gas Line), Liquid Line

Capacity Controls : Capacity Controls of reciprocating, centrifugal and scroll compressors

Safety Controls: Low-Pressure and High-Pressure Controls. Low-Temperature Control, Frost
Control, Oil Pressure Failure Control. Motor Overload Control.

Vapour compression system balance: Performance characteristics of the condensing unit &
compressor-capillary tube.

Unit 4: Ventilation and Infiltration 6 Hrs
Indoor Design Criteria and Thermal Comfort : Basic parameters, factors affecting thermal comforts,
Comfort-Discomfort Diagrams, Indoor Temperature, Relative Humidity, and Air Velocity

Indoor Air Quality : Indoor Air Contaminants, Basic Strategies to Improve Indoor Air Quality,
Outdoor Design Conditions : Outdoor Air Requirements for Occupants, The Use of Outdoor Weather
Data in Design, Outdoor Weather Characteristics and Their Influence

Ventilation for cooling : Natural ventilation, mechanical ventilation

Space air distribution: Design of air distribution systems, Types of air distribution devices: Airflow
patterns inside conditioned space: Stratified mixing flow: Cold air distribution: Displacement flow:
Spot cooling / heating: Selection of supply air outlets.

Unit 5: Heat Load Estimation in Building Structures 6 Hrs

Solar radiation, Heat gain through fenestrations, Space load characteristics, cooling load and coil load
calculations, Overall heat transmission coefficient, air spaces, sol-air temperature, Decrement factor
& time lag method,, Cooling load Temperature Difference method (CLTD) or Equivalent
Temperature Differential (ETD), detailed calculation procedure using CLTD method, Total heat
balance.

Energy-efficient and cost-effective measures for building envelope, Concept of ECBC

Unit 6: Advanced Air-conditioning Systems 6 Hrs
Desiccant-Based Air Conditioning Systems : Introduction, Sorbents & Desiccants, Dehumidification,
Liquid Spray Tower, Solid Packed Tower, Rotary Desiccant Dehumidifiers, Hybrid Cycles, Solid
Desiccant Air-Conditioning (Theoretical treatment)

Evaporative-Cooling Air Conditioning Systems, Thermal Storage Air Conditioning Systems, Clean-
Room Air Conditioning Systems, Radiant cooling. (Theoretical treatment)

Heat Pump Systems: Heat Pump Cycle, different heats pump Circuits.

Books

Text :

1. AroraR.C., Refrigeration and Air Conditioning, PHI, India
2. Dossat Ray J., Principal of Refrigeration, Pearson, India
3. Arora C P, Refrigeration and Air Conditioning, Tata McGraw Hill
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4.

Manohar Prasad, Refrigeration and Air-conditioning, Wiley Eastern Limited, 1983

References :

1.
2.
3.

N o ook

8.

Threlkeld J.L., Thermal Environmental Engineering, Prentice Hall Inc. New Delhi

ASHRAE Handbook ( HVAC Equipments)

Stocker W.F. and Jones J.W., Refrigeration and Air-conditioning, McGraw Hill International
editions 1982.

Roger Legg, Air conditioning systems: Design, Commissioning and maintenance

Shan Wang, Handbook of Refrigeration and Air Conditioning, McGrawHill Publications
Wilbert Stocker, Industrial Refrigeration, McGrawHill Publications

Keith Harold, Absorption chillers and Heat Pumps, McGrawHill publications

ASHRAE, Air Conditioning System Design Manual, 11" edition, ASHRAE.

Term Work shall consist of following assignments:

1.

Performance Simulation of Central Air-conditioning plant using Newton Raphson Method.

2. Performance analysis of Counter flow or cross flow cooling tower
3.
4

Building heat load simulation using suitable software (Trace 700, Energy plus etc.)
Design of cold storage with process layout.
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Savitribai Phule Pune University
Final Year of Mechanical Engineering (2015 Course)

Course Code : 402045 C Course Name : Elective — 11
Energy Audit and Management

Teaching Scheme: Credits Examination Scheme:

Theory : 03 Hrs Per Week TH | : 03 Theory ‘ In-Sem :30 PR :-

Practical | : -- TW | @ - ‘ End-Sem :70 OR :--
™ -

Pre-requisites: = Thermodynamics, Turbo Machines

Course Objectives:
Following concepts to be taught to the students,
e Importance of Energy Management.
e To Carry out Energy Audit.
e Methods to reduce consumption of energy and save cost.
e To improve energy efficiency of overall system.
e Significance of Waste heat recovery and Cogeneration.
Course Outcomes:
On completion of the course, students will be able to -
e Compare energy scenario of India and World.
e Carry out Energy Audit of the Residence / Institute/ Organization.
o Evaluate the project using financial techniques
o Identify and evaluate energy conservation opportunities in Thermal Utilities.
o Identify and evaluate energy conservation opportunities in Electrical Utilities.
o Identify the feasibility of Cogeneration and WHRUse a CFD tool effectively for practical
problems and research.

Course Contents

Unit 1: General Aspects of Energy Management 6 Hrs

Current energy scenario - India and World, Current energy consumption pattern in global and
Indian industry, Concept of energy conservation and energy efficiency, Energy and environment,
Need of Renewable energy, Principles of Energy management, Energy policy, Energy action
planning, Energy security and reliability, Energy reforms.

Unit 2: Energy Audit 6 Hrs
Need of Energy Audit, Types of energy audit, Components of energy audit, Energy audit
methodology, Instruments used in energy audit, Analysis and recommendations of energy audit,
Energy audit reporting, Energy audit software, Current Energy Conservation Act.

Unit 3: Energy Economics 6 Hrs

Costing of Utilities- Determination of cost of steam, natural gas, compressed air and
electricity, Financial Analysis Techniques (Numerical) - Simple payback, Time value of money,
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Net Present Value(NPV), Return on Investment (ROI), Internal Rate of Return (IRR), Risk and
Sensitivity analysis.

Unit 4: Energy Efficiency in Thermal Utilities 6 Hrs
Energy performance assessment (Numerical) and efficiency improvement of Boilers, Furnaces,
Heat exchangers, Cooling tower, DG sets, Fans and blowers, Pumps, Compressors, Compressed

air system and HVAC systems. Assessment of steam distribution losses, Steam leakages, Steam
trapping, Condensate and flash steam recovery system.

Unit 5: Energy efficiency in Electrical Utilities 6 Hrs
Electricity billing, Electrical load management and maximum demand control, penalties, Power
factor improvement and benefits, Selection and location of capacitors. Distribution and
transformer losses, Electrical motors- types, efficiency and selection, Speed control, Energy efficient
motors, Introduction of Electricity Act 2003,Lamp types and their features, recommended
illumination  levels, Lighting system performance assessment and efficiency improvement
(Numerical)

Unit 6: Cogeneration and Waste Heat Recovery 6 Hrs

Cogeneration : Need, applications, advantages, classification, Introduction to Trigeneration, Waste
heat recovery- Classification, Application, Concept of Pinch analysis, Potential of WHR in
Industries, Commercial WHR devices, saving potential. CDM projects and carbon credit calculations.
Case study: Energy Audit of Institute/Department.

Books

References :

1. Handbook of Energy Audit, Albert Thumann P.E. CEM, William J. Younger CEM, The
Fairmont Press Inc., 7" Edition.

2. Energy Management Handbook, Wayne C. Turner, The Fairmont Press Inc., 5th Edition,
Georgia.

3. Handbook on Energy Audit and Environment management, Abbi Y. A., Jain Shashank, TERI,
Press, New Delhi, 2006

4. Energy Performance assessment for equipment and Utility Systems.-Vol. 2,3.4 BEE Govt. of

India

Boiler Operator‘s Guide Fourth Edition, Anthony L Kohan, McGraw Hill

Energy Hand book, Second edition, VVon Nostrand Reinhold Company - Robert L. Loftness.

WWWw.enrgymanagertraining.com

http://lwww.bee-india.nic.in

O NGO
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Savitribai Phule Pune University
Final Year of Mechanical Engineering (2015 Course)

Course Code : 402046 Course Name : Project — |
Teaching Scheme: Credits Examination Scheme:
Theory D TH | - Theory ‘ In-Sem : -- PR
Practical | : 04 hrs per week TW | : 02 ‘ End-Sem :-- OR :25

T™W :25

Course Objectives:

e To have ideology of the industrial project.

e Hands on working with tools, tackles and machines

e To carry out literature survey

e To do brain storming for mechanical engineering system

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

e Find out the gap between existing mechanical systems and develop new creative new
mechanical system.

e Learn about the literature review

o Get the experience to handle various tools, tackles and machines.

Course Contents

INSTRUCTIONS FOR PROJECT REPORT WRITING (Project Stage 1)

It is important that the procedures listed below be carefully followed by all the students of B.E.
(Mechanical Engineering).

1.
2.
3.

Prepare Three Spiral Bound Copies of your manuscript.
Limit your Project Stage | to 25— 30 pages (preferably)
The footer must include the following:
Institute Name, B.E. (Mechanical) Times New Roman 10 pt. and centrally aligned.
Page number as second line of footer, Times New Roman 10 pt. centrally aligned.
Print the manuscript using
a) Letter quality computer printing.
b) The main part of manuscript should be Times New Roman 12 pt. with alignment - justified.
¢) Use 1.5 line spacing.
d) Entire report shall be of 5- 7 chapters
Use the paper size 8.5”” x 11°” or A4 (210 x 197 mm). Please follow the margins given below.

Margin Location Paper 8.5>° x 11> Paper A4 (210 x 197 mm)

Top 1 25.4 mm
Left 1.5” 37 mm
Bottom 1.25” 32 mm
Right 1 25.4 mm
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7. All paragraphs will be 1.5 lines spaced with a one blank line between each paragraph. Each
paragraph will begin with without any indentation.

8. Section titles should be bold with 14 pt. typed in all capital letters and should be left aligned.

9. Sub-Section headings should be aligning at the left with 12 pt. bold and Title Case (the first
letter of each word is to be capitalized).

10. Hlustrations (charts, drawings, photographs, figures) are to be in the text. Use only illustrations
really pertinent to the text. Illlustrations must be sharp, clear, black and white. Illustrations
downloaded from internet are not acceptable.

a) lllustrations should not be more than two per page. One could be ideal
b) Figure No. and Title at bottom with 12 pt.

c) Table No. and Title at top with 12 pt.

d) Legends below the title in 10 pt.

e) Leave proper margin in all sides

f) Illustrations as far as possible should not be photo copied.

11. Photographs if any should be of glossy prints

12. Please use Sl system of units only.

13. Please number the pages on the front side, centrally below the footer

14. References should be either in order as they appear in the thesis or in alphabetical order by last
name of first author

15. Symbols and notations if any should be included in nomenclature section only

16. Following will be the order of report

i. Cover page and Front page (as per the specimen on separate sheet)
ii. Certificate from the Institute (as per the specimen on separate sheet)
iii.  Acknowledgements
iv. Contents
v. List of Figures
vi. List of Tables
vii.  Nomenclature
viii.  Abstract (A brief abstract of the report not more than 150 words. The heading of
abstract i.e. word “Abstract” should be bold, Times New Roman, 12 pt. and should be
typed at the center. The contents of abstract should be typed on new line without space
between heading and contents. Try to include one or two sentences each on motive,
method, key-results and conclusions in Abstract
1. Introduction (2-3 pages) (TNR — 14 Bold)
1.1 Problem statement (TNR — 12)
1.2 Objectives
1.3 Scope
1.4 Methodology
1.5 Organization of Dissertation
2. Literature Review (12-16 pages)
Discuss the work done so far by researchers in the domain area and their significant
conclusions. No derivations, figures, tables, graphs are expected.
3. This chapter shall be based on your own simulation work (Analytical/
Numerical/FEM/CFD) (8 - 12 pages)
4. Experimental Validation - This chapter shall be based on your own experimental work
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(2 - 3 pages)

5. Concluding Remarks and Scope for the Future Work (1 - 2 pages)
(IF above Chapters 3, 4, 5 not completed please mention the plan for the same and time
period for completion and detail activity chart).
References ANNEXURE (if any) (Put all mathematical derivations, Simulation
program as Annexure)

17. All section headings and subheadings should be numbered. For sections use numbers 1, 2, 3,
.... and for subheadings 1.1, 1.2, .... etc and section subheadings 2.1.1, 2.1.2, .... etc.

18. References should be given in the body of the text and well spread. No verbatim copy or
excessive text from only one or two references. If figures and tables are taken from any
reference then indicate source / citatation of it. Please follow the following procedure for
references

Reference Books :

Collier, G. J. and Thome, J. R., Convective boiling and condensation, 3rd ed., Oxford
University Press, UK, 1996, pp. 110 — 112.

Papers from Journal or Transactions :

Jung, D. S. and Radermacher, R., Transport properties and surface tension of pure and mixed
refrigerants, ASHRAE Trans, 1991, 97 (1), pp. 90 — 98.

Bansal, P. K., Rupasinghe, A. S. and Jain, A. S., An empirical correction for sizing capillary
tubes, Int. Journal of Refrigeration, 1996, 19 (8), pp.497 — 505.

Papers from Conference Proceedings :

Colbourne, D. and Ritter, T. J., Quantitative assessment of flammable refrigerants in room air
conditioners, Proc. of the Sixteenth International Compressor Engineering Conference and
Ninth International Refrigeration and Air Conditioning Conference, Purdue University, West
Lafayette, Indiana, USA, 2002, pp. 34 — 40.

Reports, Handbooks etc. :

United Nations Environmental Programme, Report of the Refrigeration, Air Conditioning and
Heat Pumps, Technical Option Committee, 2002, Assessment - 2002.

ASHRAE Handbook: Refrigeration, 1994 (Chapter 44)

Patent :
Patent no, Country (in parenthesis), date of application, title, year.

Internet :
www.(Site) [Give full length URL] accessed on date
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Savitribai Phule Pune University
Final Year of Mechanical Engineering (2015 Course)

Course Code :402049 B Course Name : Elective — 111
Industrial Engineering

Teaching Scheme: Credits Examination Scheme:

Theory : 03 Hrs Per Week TH | : 03 Theory ‘ In-Sem :30 PR :-

Practical | : 02 hrs per week TW | :01 ‘ End-Sem :70 OR :--
TW :25

Pre-requisites: | NIL

Course Objectives:

e To introduce the concepts, principles and framework of contents of Industrial Engineering.
e To acquaint the students with various productivity enhancement techniques.
e To acquaint the students with different aspects of Production Planning and Control and
Facility Design.
e To introduce the concepts of various cost accounting and financial management practices as
applied in industries.
e To acquaint the students with different aspects of Human Resource activities and Industrial
Safety rules.
e To acquaint students with different aspect of simulation modeling for various industrial
engineering\applications.
Course Outcomes:
On completion of the course, students will be able to -
o Apply the Industrial Engineering concept
e Understand, analyze and implement different concepts involved in method study.
o Design and Develop different aspects of work system and facilities.
e Understand and Apply Industrial safety standards, financial management practices.
e Undertake project work based on modeling & simulation area.

Course Contents

Unit 1: Introduction to Industrial Engineering and Productivity 6 Hrs
Definition and Role of Industrial Engineering, Types of production systems and organization
structure, Functions of management.

Measurement of productivity: Factors affecting the productivity, Productivity Models and Index
(Numerical), Productivity improvement techniques.

Note: Productivity improvement techniques viz. 5S, Kaizen, TPS, KANBAN, JIT, etc. shall be
discussed at the end of this Unit.
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Unit 2: Method Study 6 Hrs

Work Study: Definition, objective and scope of work-study, Human factors in work-study.

Method Study: Definition, objective and scope of method study, work content, activity recording and
exam aids.

Charts to record movements: Operation process charts, flow process charts, travel chart, two-handed
chart and multiple activity charts. Principles of motion economy, classification of movements, SIMO
chart, and micro motion study.

Definition and installation of the improved method, brief concept about synthetic motion studies.
Introduction to Value Engineering and Value Analysis.

Unit 3: Work Measurements 6 Hrs

Work Measurements: Definition, objectives and uses, Work measurement techniques.

Work Sampling: Need, confidence levels, sample size determinations, random observation,
conducting study with the simple problems.

Time Study: Definition, time study equipment, selection of job, steps in time study. Breaking jobs
into elements, recording information, Rating and standard rating, standard performance, scales of
rating, factors affecting rate of working, allowances and standard time determination.

Introduction to PMTS and MTM: (Numerical), Introduction to MOST.

Unit 4: Production Planning and Control 6 Hrs
Introduction: Types of production systems, Need and functions of PPC, Aggregate production
planning.

Capacity Planning, ERP: Modules, Master Production Schedule, MRP and MRP-II.

Forecasting Techniques: Causal and time series models, moving average, exponential smoothing,
trend and seasonality (Numerical), Demand Control strategies (MTO, MTA, MTYS).

Introduction to Supply Chain Management: Basic terminologies.

Unit 5: Facility Design 6 Hrs
Plant Location : Need and factors influencing plant location,

Plant Layout: Objectives, principles, types of plant layouts, Introduction to Assembly Line Balancing
and Layout parameters to evaluate.

Material Handling: Objectives, relation with plant layout, principles. Types and purpose of different
material handling equipment, Selection of material handling equipment.

Inventory control and Management: Types of inventories, Need of inventories, terminology, costs,

Inventory Models: Basic production models, (with and without shortage and discount), ABC, VED
Analysis.

Unit 6: Engineering Economy, Human Resource and Industrial Safety 6 Hrs
Introduction to Costing: Elements of Cost, Break-Even Analysis (Numerical).

Introduction to Debit and Credit Note, Financial Statements (Profit and loss account and Balance
Sheet), Techniques for Evaluation of capital investments.

Human Resource Development: Functions: Manpower Planning, Recruitment, Selection, Training.
Concept of KRA (Key Result Areas), Performance Appraisal (Self, Superior, Peer, 3600).

Industrial Safety: Safety Organization, Safety Program
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1. M Mahajan, Industrial Engineering and Production Management, Dhanpat Rai and Co.

2. 0. P. Khanna, Industrial engineering and management, Dhanpat Rai publication

3. Martend Telsang, Industrial Engineering, S. Chand Publication.

4. Banga and Sharma, Industrial Organization& Engineering Economics, Khanna publication.

References :

1. Introduction to Work Study by ILO, ISBN 978-81-204-1718-2, Oxford & IBHPublishing
Company, New Delhi, Second Indian Adaptation, 2008.

2. H. B. Maynard, K Jell, Maynard‘s Industrial Engineering Hand Book, McGraw Hill
Education.

3. Askin, Design and Analysis of Lean Production System, Wiley, India

4. Zandin K.B., Most Work Measurement Systems, ISBN 0824709535, CRCPress,2002

5. Martin Murry, SAP ERP: Functionality and Technical Configuration, SAP Press; 3“New
edition (2010).

6. Barnes, Motion and time Study design and Measurement of Work, Wiley India

7. Raid Al-Aomar, Adwerd J Williams, Onur M. Uigen ‘Process Simulation using WITNESS’,
Wiley

Term Work shall consist of following assignments:

e Minimum of 8 Experiments are compulsory from the following list of Experiments.

e Assignment number 1, 2, 3, 8 and 12 are compulsory.

e |t is advisable that, students shall collect data by visiting suitable industry to complete following
assignments (Per batch of Max. 20 students)

e For completing above assignments any suitable simulation software like WITNESS can be used

1. Case study based Assignment on Method Study.

Hands on Assignment on application of Work Measurement technique(s).

Assignment on simulation of Routing & Scheduling Model

Assignment on simulation of Manufacturing System / Service System Operations for demand
forecasting of the given product using any two methods.

o

5. Assignment on simulation determination of EOQ and plot the graphs.

6. Assignment on analysis of Manufacturing / Service Operation for Capacity Planning.

7. Case study based assignment on supply chain model.

8. Assignment on analysis of (selected) plant layout modeling and simulation for bottleneck /
line balancing.

9. Assignment on analysis of material handling system - modeling simulation for the selected
plant layout.

10. Case study based assignment on identification of Key Result Areas for performance appraisal
for selected company (3600 feedback).

11. Case study based assignment on cost-revenue model analysis.

12. Assignment on industrial safety audit of selected work environment.
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Savitribai Phule Pune University
Final Year of Mechanical Engineering (2015 Course)

Course Code : 402050 B Course Name : Elective — IV
Solar and Wind Energy

Teaching Scheme: Credits Examination Scheme:

Theory : 03 Hrs Per Week TH | : 03 Theory ‘ In-Sem :30 PR :-

Practical | : -- TW | @ - ‘ End-Sem :70 OR :--
™ -

Pre-requisites | : Basic Mechanical Engineering, Basic Electrical and Electronics Engineering and
Heat Transfer

Course Objectives:

e To understand fundamentals of solar and wind energies.
e To understand constructions, working principle and design procedure of solar and wind power
plants.
e To apply basic engineering principle to design a simple solar and wind power system.
Course Outcomes:
On completion of the course, students will be able to -
e Design of solar food drier for domestic purpose referring existing system
e Design of parabolic dish solar cooker for domestic purpose referring existing system
e Design of solar photovoltaic system for domestic purpose referring existing system
e Design miniature wind mill for domestic purpose referring existing system

Course Contents

Unit 1: Solar Energy Principles 6 Hrs
Present solar energy scenario, world energy futures, governing bodies (self-study), solar radiations
and its measurements, solar constant, solar radiation geometry, solar radiation data, estimation of
average solar radiation, solar radiation on tilted surface.

Unit 2: Solar Thermal Systems and Applications 8 Hrs
Types of Solar thermal collector, flat plate collector analysis, Evacuated tube collectors (ETC)
analysis, its design and application, solar air heaters and its types, solar distillation.

Solar Concentrating collectors: types- line and point concentrator, theory of Concentrating collectors,
parabolic trough collector, parabolic dish collector, solar tower, concentrated Fresnel linear receiver
(CFLR).

Unit 3: Solar Photovoltaic and Applications 6 Hrs

Forming the PN junction solar cells & its applications, Structure of a solar cell, types of modules, PV
array, solar cell equation, Fill factor and maximum power, Grid aspects of solar power, equipment
used in solar photovoltaic plants, Power Conditioning Equipment-inverters, Regulators, Other
Devices; System Analysis-Design Procedure, Design Constraints, Other Considerations.
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Unit 4: Case Study on Solar Energy Applications 6 Hrs

Case study 1: Design of solar food drier for domestic purpose referring existing system
Case study 2: Design of parabolic dish solar cooker for domestic purpose referring existing system
Case study 3: Design of solar photovoltaic system for domestic purpose referring existing system

Unit 5: Wind Energy 8 Hrs
Principle of wind energy conversion; Basic components of wind energy conversion systems; various
types and their constructional features; design considerations of horizontal and vertical axis wind
machines: analysis of aerodynamic forces acting on wind mill blades and estimation of power output;
wind data and site selection considerations, wind energy potential and installation in India.

Unit 6: Case Study on Wind Mill Design 2 Hrs

Case study on designing miniature wind mill for domestic purpose referring existing system.
Books

Text :

1. G. D. Rai, ‘Non-Conventional Energy Sources’, Khanna Publisher
2. S. P. Sukhatme, ‘Solar Energy: Principles of thermal collections and storage’, McGraw Hill
3. Tiwari G N. ‘Solar Energy: Fundamentals, design, modeling and Applications’, Narosa, 2002

References :

1. Mukund R. Patel, “Wind And Solar Power Systems: Design, Analysis and Operation, Second

Edition’, CRC Press

Kreith And Kreider, Solar Energy Handbook, McGraw Hill

Ray Hunter, ‘Wind Energy Conversion: From Theory to Practice’, John Wiley and Son Ltd

Gary L Johnson, ‘Wind Energy Systems’, Prentice-Hall Inc., New Jersey

Martin O L Hansen, ‘Aerodynamics of Wind Turbines’, James & James/Earthscan.

Goswami D Y, Kreith F, Kreider J F, ‘Principles of Solar Engineering’, Taylor & Francis

Robert Gasch, ‘Wind Power Plant Fundamentals, Design, Construction And Operations’,

Springer

8. C S Solanki, ‘Solar Photovoltaic: Fundamentals, Technology And Applications’, PHI
Learning

No akowd
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Savitribai Phule Pune University

Board of Studies - Mechanical and Automobile Engineering
Undergraduate Program — Final Year Mechanical Engineering (2019 pattern)

Teaching Examination Scheme .
Scheme Credit
and Marks
Course (Hrs./week)
Course Name
Code _ » =l 2
BRI EEEE
=W F o e
Semester-VII
402041 |Heating Ventilation Air-Conditioning and Refrigeration | 3 | 2 - 13070 - - |25]125|13 |1 ]| -1]4
402042 |Dynamics of Machinery 3|2 - 30 |70 | - - |25(125|13|1|-1|4
402043 | Turbomachinery* 212 - - |50 25| - |25]100|2|1]-]3
402044 |Elective — 111 3] - - [ 30|70 - - - |100{3]-]-1]3
402045 |Elective - IV 3 - - |3 [70]| - - | -]1003]|-]-]3
402046 |Data Analytics Laboratory - |2 - - - | 50 | - - |5 | -|[1]-]1
402047 |Project (Stage - 1) - | 4 - - - | 50| - |50 (100 -]|2]|-]2
402054 |Audit Course VII® - - - - - - - - - NC
Total 1412 - [120]330]125[ - [125]700 [14][ 6 | - |20
Semester-VIlI|I
402048 |Computer Integrated Manufacturing 312 - |30 |70 25| - |25]150 |3 |1]- |4
402049 |Energy Engineering 312 - |30 |70 25| - |25|150|3|1]- |4
402050 |Elective - V 3 - - 13 [70]| - - | -]1003]|-]-]3
402051 |Elective - VI 3 - - |3 [70]| - - | -]100]3]|-]-]3
402052 |Mechanical Systems Analysis Laboratory - |2 - - - |25 ] - ]25|50|-|1|-]1
402053 |Project (Stage - I1) - 110 - - - |100| - |50 (|150| -|5]|-1|5
402055 |Audit Course VIII® -l -] - - |- - - | - - NC
1216 ] - [120]280] 175 | - [125][ 700 [12] 8 | - [ 20
Elective-111 Elective-V
402044A | Automobile Design 402050A | Quality and Reliability Engineering
402044B | Design of Heat Transfer Equipments 402050B Energy Audit and Management
402044C | Modern Machining Processes 402050C Manufacturing Systems and Simulation
402044D | Industrial Engineering 402050D | Engineering Economics and Financial Management
402044E | Internet of Things 402050E Organizational Informatics
402044F | Computational Fluid Dynamics 402050F Computational Multi Body Dynamics
Elective-1V Elective-VI
402045A | Product Design and Development 402051A | Process Equipment Design
4020458 | Experimental Methods in Thermal Engineering 402051B | Renewable Energy Technologies
402045C | Additive Manufacturing 402051C | Automation and Robotics
402045D | Operations Research 402051D | Industrial Psychology and Organizational Behavior
402045E | Augmented Reality and Virtual Reality 402051E | Electrical and Hybrid Vehicle
Audit Courses
402054A | Yoga Practices 402054B | Stress Management
402055A | Managing Innovation 402055B | Operations Management

Abbreviations: TH: Theory, PR: Practical, TUT: Tutorial, ISE: In-Semester Exam, ESE: End-
Semester Exam, TW: Term Work, OR: Oral

e Student can select any elective subjects from the list given as per his/her choice. However, it is
advised to select the subjects from within a group identified for specialization.
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Savitribai Phule Pune University

Board of Studies - Mechanical and Automobile Engineering
Undergraduate Program — Final Year Mechanical Engineering (2019 pattern)

402047: Project (Stage I)

Teaching Scheme Credits Examination Scheme
Practical 4 Hrs./Week | Practical 2 Term Work 50 Marks
Oral 50 Marks

Prerequisites: Project Based Learning, Internship/Mini Project, Laboratory works, Skill
Development, Audit Courses, Industrial Visits

Course Objectives:
1. To provide an opportunity of designing and building complete system or subsystems based
on areas where the student likes to acquire specialized skills.

2. To obtain hands-on experience in converting a small novel idea / technique into a working
model / prototype involving multi-disciplinary skills.

3. To embed the skill in a group of students to work independently on a topic/ problem/
experimentation selected by them and encourage them to think independently on their own
to bring out the conclusion under the given circumstances of the curriculum period in the
budget provided with the guidance of the faculty.

4. To encourage creative thinking processes to help them to get confidence by planning and
carrying out the work plan of the project and to successfully complete the same, through
observations, discussions and decision making process.

Course Outcomes:
On completion of the course the learner will be able to;
COLl. IMPLEMENT systems approach.
CO2. CONCEPTUALIZE anovel idea / technique into a product.
CO3. THINK in terms of a multi-disciplinary environment.
CO4. TAKE ON the challenges of teamwork, and DOCUMENT all aspects of design work.
CO5. UNDERSTAND the management techniques of implementing a project.
CO6. DEMONSTRATE the final product for Functionality, Designability, and
Manufacturability.

Course Contents

Project work in the seventh semester is an integral part of the Term Work. The project work shall be
based on the knowledge acquired by the student during the graduation and preferably it should meet
and contribute towards the needs of the society.

1. Fabrication of product/testing setup of an experimentation unit/small equipment, in a group.

2. Experimental verification of principles used in Mechanical Engineering Applications
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3. Projects having valid database, algorithm, and output reports, preferably software based.
4. Study projects are strictly not allowed.

Project Lab

1. There has to be a Project Lab in the department.

a. It consists of necessary tools required to do a project.

b. Previous projects and their components.

¢. Common measuring instruments.

d. Previous years’ project reports.

e. Project related books and Publications.

f. Proper linkage with central workshop and various laboratories.
g. Safety measures.

2. All the project activities must be handled with a digital platform which is developed in the
department according to the policies laid down by the institution. Respective authority levels to be
created to maintain the transparency and confidentiality of the process. (ERP)

Books and other resources

Web References:
1. SWAYAM-NPTEL Course.
2. MOOCs’ Courses.

Guidelines for Project Execution

At the end of the VIt Semester
A group of 3-4 students shall be formed according to their suitability.
Department faculty will float prospective Project Titles through Project Coordinator.
Department will take care of a list of titles at least two times of the groups.
Students will interact with guides for scope and outline of the project.
Maximum of two groups will be given to a guide.
Guide and Project groups will be finalized at the end of sixth semester so that project work
can be started at the start of Seventh semester.

o krwdpE

During the VII™" Semester
Project work is expected to be done in the Project Lab.
Projects must be executed in association with industrial experts/facilities.
Progress of project work is monitored regularly on weekly project slots/project day.
Regular interval presentations are to be arranged to review and assess the work.
Project work is monitored and continuous assessment is done by guide and authorities.

ok w0bdPE

Term Work

The student shall prepare the duly certified final report of project work in standard format for
satisfactory completion of the work by the concerned guide and head of the
Department/Institute.

Recommended performance measure parameters may Include-Problem definition and scope
of the project, Literature Survey, Appropriate Engineering approach used, Exhaustive and
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Rational Requirement Analysis.

e Comprehensive Implementation - Design, modeling, documentation, Usability, Optimization
considerations (Time, Resources, Costing), Thorough Testing, Project Presentation and
Demonstration (ease of use and usability), Social and environment aspects.

e The term work under project submitted by students shall include work Diary;

Work Diary to be maintained by a group and countersigned by the guide (weekly). The contents of work
diary shall reflect the efforts taken by project group for;
a. Searching suitable project work
b. Brief report preferably on journals/research or conference papers/books or literature surveyed
to select and bring up the project.
c. Brief report of feasibility studies carried to implement the conclusion.
d. Rough Sketches/ Design Calculations
e. Synopsis
e The group should submit the synopsis in the following form.
i. Title of Project
ii. Names of Students
iii. Name of Guide
iv. Relevance
v. Present Theory and Practices
vi. Proposed work
vii. Expenditure
viii. References
e The synopsis shall be signed by each student in the group, approved by the guide (along with
external guide in case of sponsored projects) and endorsed by the Head of the Department.
e Presentation: The group has to make a presentation in front of the faculty of department at
the end of semester.

Examination Scheme

e During university examination Internal examiner (preferably the guide) and External
examiners jointly, evaluate the project work.

e During the process of monitoring and continuous assessment & evaluation the individual and
team performance is to be measured.

e The project term work shall be evaluated on the basis of reviews. In first semester two
reviews are to be taken and evaluated for total 50 marks (25 marks each)

e Review 1 and 2 will be based on synopsis submission (team members, Title of the Project
Work, Abstract, Problem Definition, work done earlier, Objectives of the Project,
Methodology of the Project, Application / Significance of the Project, Duration of the
Project, Individual Role of the Student, References, sponsored etc.)

e The final presentation shall be taken in front of external examiner and to be evaluated for 50
marks
20 marks for presentation (Oral, Written)

30 marks for quality of the project work
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Project Report

e Stage I report shall be in the booklet form
e Plagiarism check is must, and certificate shall be attached in the report

References:
e References format MUST BE STANDARD — ASME, SAE or IEEE
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Savitribai Phule Pune University

Board of Studies - Mechanical and Automobile Engineering
Undergraduate Program — Final Year Mechanical Engineering (2019 pattern)

402054: Audit Course VII

Teaching Scheme Credits Examination Scheme

Non- Credit
GUIDELINES FOR CONDUCTION OF AUDIT COURSE

Faculty mentor shall be allotted for individual courses and he/she shall monitor the progress
for successful accomplishment of the course. Such monitoring is necessary for ensuring that
the concept of self-learning is being pursued by the students ‘in true letter and spirit’

e If any of the following listed course is selected through Swayam/ NPTEL/ virtual platform,
the minimum duration shall be of 8 weeks.

e However if any of the course duration is less than the desired (8 weeks) the mentor shall
ensure that other activities in form of assignments, quizzes, group discussion etc. (allied with
the course) for the balance duration should be undertaken.

e Students can join any online platform or can participate any online/offline workshop to
complete the Audit course with prior-permission of mentor.

In addition to credits courses, it is mandatory that there should be an audit course (non-credit course)

from Final year of Engineering. The student will be awarded grade as AP on successful completion
of the audit course. The student may opt for any one of the audit courses in each semester. Such
audit courses can help the student to get awareness of different issues which make an impact on
human lives and enhance their skill sets to improve their employability. List of audit courses offered
in the semester is provided in the curriculum. Students can choose one of the audit courses from the
list of courses mentioned. Evaluation of the audit course will be done at institute level.
The student registered for audit course shall be awarded the grade AP and shall be included such
grade in the Semester grade report for that course, provided student has the minimum attendance as
prescribed by the Savitribai Phule Pune University and satisfactory in-semester performance and
secured a passing grade in that audit course. No grade points are associated with this 'AP' grade and
performance in these courses is not considered in the calculation of the performance indices SGPA|

and CGPA.. Evaluation of the audit course will be done at institute level itself
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List of Courses to be opted (Any one) under Audit Course

A. Yoga Practices

B. Stress Management
Note:-The title indicated above are subject to change in time to come and such an alteration (if any)
should be brought to the notice of the BoS.

Using NPTEL Platform: (preferable)

NPTEL is an initiative by MHRD to enhance learning effectiveness in the field of technical
education by developing curriculum based video courses and web based e-courses. The details of
NPTEL courses are available on its official website www.nptel.ac.in

Students can select any one of the courses mentioned above and has to register for the
corresponding online course available on the NPTEL platform as an Audit course.

Once the course is completed the student can appear for the examination as per the guidelines
on the NPTEL portal.

After clearing the examination successfully; student will be awarded with a certificate.

Assessment of an Audit Course

The assessment of the course will be done at the institute level. The institute has to maintain
the record of the various audit courses opted by the students. The audit course opted by the
students could be interdisciplinary

During the course students will be submitting the online assignments/report/course completion
certificate etc. A copy of the same can be submitted as a part of term work for the
corresponding Audit course.

On the satisfactory submission of assignments/report/course completion certificate etc., the
institute can mark as “Present” and the student will be awarded the grade AP on the mark-
sheet.
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Savitribai Phule Pune University

Board of Studies - Mechanical and Automobile Engineering
Undergraduate Program — Final Year Mechanical Engineering (2019 pattern)

402050B: Energy Audit and Management

Teaching Scheme Credits Examination Scheme
Theory 3 Hrs./Week | Theory 3 In-Semester 30
End-Semester 70

Prerequisites: Engineering Thermodynamics, Applied Thermodynamics, Heat and Mass Transfer,
HVAC, Turbomachines

Course Objectives:
1. To impart basic knowledge to the students about current energy scenarios, energy
conservation, energy audit and energy management.
2. To inculcate the systematic knowledge and skill in assessing the energy efficiency, energy
auditing and energy management.
3. To carry out an energy audit of Institute/Industry/Organisation

Course Outcomes:
On completion of the course the learner will be able to;
COL1. EXPLAIN the energy need and role of energy management
CO2. CARRY OUT an energy audit of the Institute/Industry/Organization
CO3. ASSESS the ENCON opportunities using energy economics
CO4. ANALYSE the energy conservation performance of Thermal Utilities
CO5. ANALYSE the energy conservation performance of Electrical Utilities
CO6. EXPLAIN the energy performance improvement by Cogeneration and WHR method

Course Contents

Unit 1 Energy Scenario and Management

Energy needs of a growing economy, Current and long-term energy scenario - India and World,
Concept of energy conservation and energy efficiency, Energy and environment, Need of
Renewable energy, Principles of Energy management, Energy policy, Energy action planning,
Energy security and reliability, Energy sector reforms.

Unit 2 Energy Audit

Need of Energy Audit, Types of energy audit, Energy audit methodology, Energy audit instruments,
Analysis and recommendations of energy audit, Benchmarking, Energy audit reporting, Introduction
to software and simulation for energy auditing, Current Energy Conservation Act and Electricity Act
and its features.

Unit 3 ‘ Energy Economics

Costing of Utilities (Numerical): Determination of the cost of steam, fuels, compressed air and

69|Page



Student
Highlight


electricity

Financial Analysis Techniques (Numerical): Simple payback, Time value of money, Net Present
Value (NPV), Return on Investment (ROI), Internal Rate of Return (IRR), Risk and Sensitivity
analysis, Energy performance contracts and role of ESCOs.

Unit 4 \ Evaluation of Thermal Utilities

Energy performance opportunities and assessment of Boilers and Furnaces (Numerical on direct
method), Heat exchangers, Cooling towers, DG sets, Fans & blowers, Pumps, Compressors,
Compressed air systems and HVAC systems. Assessment of steam distribution losses, Steam
leakages, Steam trapping, Condensate and flash steam recovery system.

Unit 5 \ Evaluation of Electrical Utilities

Electricity billing, Electrical load management and maximum demand control, penalties, Power
factor improvement and benefits, Selection and location of capacitors. Distribution and transformer
losses, Harmonics.

Electrical motors: Types, Efficiency, Selection, Speed control, Energy efficient motors

Lamp types and their features, recommended illumination levels, Lighting system performance
assessment and efficiency improvement (Numerical), Electricity saving techniques.

Unit 6 Cogeneration and Waste Heat Recovery

Cogeneration: Need, applications, advantages, classification, Introduction to Trigeneration

Waste Heat Recovery: Classification, Application, Concept of Pinch analysis, Potential of WHR in
Industries, Commercial WHR devices, saving potential, CDM projects and carbon credit
calculations.

Case Studies: Energy Audit of Institute/MSMEs/Organization, Guidelines for Energy Manager and
Energy Auditor examination conducted by BEE.

Books and other resources

Text Books:

1. Bureau of Energy Efficiency Study material for Energy Managers and Auditors Examination:
Paper 1 to IV.

References Books:
1. Barney L. Capehart, Wayne C. Turner and William J. Kennedy, “Guide to Energy
Management”, Seventh Edition, The Fairmont Press Inc., 2012.
2. Craig B. Smith, “Energy Management Principles”, Pergamon Press, 2015.
3. Hamies, “Energy Auditing and Conservation; Methods, Measurements, Management and
Case Study”, Hemisphere Publishers, Washington, 1980.
4. Albert Thumann P.E. CEM, William J. Younger CEM, “Handbook of Energy Audit”, The
Fairmont Press Inc., 7th Edition.
Wayne C. Turner, “Energy Management Handbook”, The Fairmont Press Inc., , Georgia.
6. Abbi Y. A., Jain Shashank, “Handbook on Energy Audit and Environment management”,

o
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TERI, Press, New Delhi, 2006.
7. Anthony L Kohan, “Boiler Operator’s Guide”, Fourth Edition, McGraw Hill
8. Robert L. Loftness, “Energy Hand Book”, Second edition, Von Nostrand Reinhold Company
9. G. G. Rajan, “Optimizing Energy Efficiencies in Industry”, Tata McGraw Hill, 2001
10. Amlan Chakrabarti, “Energy Engineering and Management”, Prentice Hall, India 2011

Web References:
1. www.npcindia.gov.in
2. http://www.bee-india.nic.in
3. www.aipnpc.org (for entire course material along with case studies)
4. https://beeindia.gov.in/sites/default/files/EC%20Guidelines-Final.pdf
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Savitribai Phule Pune University

Board of Studies - Mechanical and Automobile Engineering
Undergraduate Program — Final Year Mechanical Engineering (2019 pattern)

402051E: Electric and Hybrid Vehicle

Teaching Scheme Credits Examination Scheme
Theory 3 Hrs./Week | Theory 3 In-Semester 30 Marks
End-Semester 70 Marks

Prerequisites: Mathematics, Physics, Chemistry, Systems in Mechanical Engineering, Basic
Electrical Engineering, Electrical and Electronics Engineering, Kinematics of Machinery, Computer
Aided Engineering, Design of Transmission Systems

Course Objectives:

1. Introduce the concepts of electric vehicle and allied technologies

2. Learn the concept and types of hybrid electric vehicle

3. Identify and Judge application specific selection of Prime Movers, Energy Storage and
Controllers required for e-vehicles

4. Recognize the e-Vehicle Configurations and Understand the Mechanics of vehicle movement

5. Design and Select the body frame with relevant suspension system and Testing of e-Vehicle
as per Regulation/Licensing/Approval Organizations

6. Understand the Battery Charging techniques and management

Course Outcomes:
On completion of the course the learner will be able to;
CO1. UNDERSTAND the basics related to e-vehicle
CO2. CLASSIFY the different hybrid vehicles
CO3. IDENTIFY and EVALUATE the Prime Movers, Energy Storage and Controllers
CO4. DISCOVER and CATAGORIZE the Electric Vehicle Configuration with respect to
Propulsion, Power distribution and Drive-Train Topologies
CO5. DEVELOP body frame with appropriate suspension system and TESTING of for e-
Vehicles
CO6. CLASSIFY and EVALUATE Battery Charging techniques and management

Course Contents

Unit 1 Introduction to Electric and Hybrid Vehicle

History and evolution of Electric Vehicles, Comparison of Electric with Internal Combustion
Engine Vehicles, Limitations of IC Engine Vehicles (ICEV), Exhaust Emission and Global
warming, Environmental importance of Hybrid and Electric Vehicles, Overview of EV Challenges,
Classification, Overview of EV Technologies, Advantages and Disadvantages, Economic and
Environmental impacts of using Electrical Vehicles, Emerging Technologies for Electric Vehicle
Drives, Case Studies of Two-Wheeler, Three-Wheeler, and Four-Wheeler Electric Vehicles,
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Brief introduction to Autonomous and self-driving Vehicles

Unit 2 Hybrid Electric Vehicle

Classification of HEV: Architecture, Construction, Working, Advantages and Limitations of
Conventional and Gridable HEV, Classification of Conventional HEV, Types of Gridable
HEV, Tractive force, Power and Energy requirements for standard drive cycles of HEV

Hybrid Electric Drive-Trains: Basic concept of Hybrid Traction, introduction to various
hybrid Drive-Train Topologies, Power flow Control in Hybrid Drive-Train Topologies, Fuel
Efficiency Analysis

Control Strategy: Supervisory Control, Selection of Modes

Unit 3 Prime Movers, Energy Storage and Controllers

Brief introduction to Motors: Classification, Construction, Working, Control, Design criteria,
Application and Design Examples, Selection of Motor, Structural Configuration of Motor
Layout, Motor Safety and Maintenance, Motor Torque and Power Rating

Brief introduction to Energy Storage Systems: Classification - Types and Packs,
Construction, Working, Comparison and Selection, Principle of Operation, Units of
Battery/Fuel Cell Energy Storage, Battery Performance Parameters Estimation, Battery/Cell
Modeling, Traction Batteries and their Capacity Calculation and Power Rating for standard
drive cycles, Lifetime and Sizing Considerations, Power and Efficiency, Characteristic Curves,
Battery Cooling/Thermal Control and Protection, Battery Safety and Maintenance, Auxiliary
battery, Hybridization of energy storage devices, Ultra capacitor and Ultra flywheel

Controllers: Configuration based on power electronics, Torque/Speed Coupling, Speed and
Torque Controllers, BCU, MCU, Speed Control for Constant Torque/Power Operation of all
electric motors, Control Methods

Unit 4 \ Electric Vehicle Configuration and Mechanics of Vehicle Movement

Electric Vehicle Configuration with respect to Propulsion and Power distribution: Unicycle,
Two-Wheeler (Bicycle, Dicycle, Motorcycle, Scooter, Scooteretts, Mopeds and Underbone),
Three-Wheeler, and Four-Wheeler Electric Vehicles, Steering and Propulsion Configuration,
Placement of Motors, Battery and Motion Transmission Systems

Electric Drive-Trains: Basic concept of Electric Traction, introduction to various Electric
Drive-Train Topologies, Power flow Control in Electric Drive-Train Topologies, Fuel
Efficiency Analysis, Mechanical Differential Vs. Electric Differential

Mechanics of Vehicle Movement: General description of vehicle movement, Power train
Components and Sizing, Wheels and Tires, Load calculation, Torque/Traction Calculations,
Power Calculation, Effect of Rolling, Pitch & Yaw on velocity and moments, Rolling
resistance and its equation, Aerodynamic Drag/Lift and its equation, Grading resistance, Road
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resistance, Acceleration resistance, Total driving resistance, Dynamic equation, Brake System

Unit 5 Electric Vehicle Design, Manufacturing, Testing & Homologation

Frames and Suspension Design for varieties of Electric Vehicle Configuration:
Introduction to Body loads, Driving dynamics and Comfort, Strength and Stiffness of
chassis/frames, Types and constructional details of frames, Frame Materials, Frame building
Problems, frame components, Front and Rear Suspension Systems, Panel meters and controls
on Handle-bar/Dash-board, Body Manufacturing, Aesthetics and Ergonomics Consideration,
Retrofitting and its associated Problems

Vehicle Testing & Homologation: Need of vehicle Testing and Homologation,
National/International ~ Testing/Regulation/Licensing/Approval Organizations and their
Standards (AIS) for e-Vehicles, Hierarchy of Testing, Conformity of Production tests, Crash
test, Side Impact Test, Rollover Test, Impact Test, Track Testing

Unit 6 \ EV Charging Infrastructure Management

Battery Charging: Basic Requirements for Charging System, Charging Methods and Standards,
Converters, Charger Architectures, Grid Voltages, Frequencies and Wiring, Charger Functions, Real
Power, Apparent Power, and Power Factor, Boost Converter for Power Factor Correction, Examples,
Vehicle to Grid operation of EV's

Battery Management Systems: Necessity of Battery Management Systems, Typical Structure of
BMSs, Representative Products, Keypoints of BMSs in Future Generation, Hazard/Safety
Management

Books and other resources

Text Books:

1. Igbal Hussein, (2021), “Electric and Hybrid Vehicles: Design Fundamentals,” CRC Press,
ISBN: 9780367693930

2. Denton, Tom, (2020), “Electric and Hybrid Vehicles,” 2nd Ed., Routledge,
ISBN:9780367273248

3. John Lowry, James Larminie, (2012), “Electric Vehicle Technology Explained,” Wiley, ISBN:
9781119942733

4. Knowles, Don, (2011), “Automotive Suspension & Steering Systems,” Cengage learning,
ISBN: 9781435481152

5. Malen, Donald E., (2011), “Fundamentals of Automobile Body Structure Design,” SAE
International, ISBN: 9780768021691

6. R. Krishnan, (2001), “Electric Motor Drives: Modeling, Analysis, and Control,” Pearson,
ISBN: 9780130910141

7. Mohammad Saad Alam, Reji Kumar Pillai, N. Murugesan, (2021), “Developing Charging
Infrastructure and Technologies for Electric Vehicles,” IGI Global/ Business Science
Reference, ISBN: 9781799868583

References Books:
1. Mehrdad Ehsani, Yimi Gao, Sefano Longo, Kambiz Ebrahimi, (2019), “Modern Electric,
Hybrid Electric and Fuel Cell Vehicles: Fundamentals, Theory and Design,” CRC Press,
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ISBN: 9780367137465

2. Tariq Muneer, Mohan Kolhe, Aisling Doyle, (2017), “Electric Vehicles: Prospects and
Challenges,” Electric Vehicles: Prospects and Challenges, ISBN: 9780128030219

3. Sandeep Dhameja, (2001), “Electric Vehicle Battery Systems,”, Newnes, ISBN:
9780750699167

4. Bruno Scrosati, Jurgen Garche, Werner Tillmetz, (2015), “Advances in Battery Technologies
for Electric Vehicles,” Woodhead Publishing, ISBN: 9781782423775

5. Shunli Wang, Carlos Fernandez, Yu Chunmei, Yongcun Fan, Cao Wen, Daniel-loan Stroe,
Zonghai Chen, (2021), “Battery System Modeling,” Elsevier, ISBN: 9780323904728

6. Andrea, Davide, (2010), “Battery management systems for large lithium battery
packs,”Artech House Publishers, ISBN: 9781608071043

7. Dixon, John C., (2009), “Suspension Analysis and Computational Geometry,” Wiley, ISBN:
9780470510216

8. Day, Andrew J., (2014), “Braking of Road Vehicles,” Butterworth Heinemann, ISBN:
9780123973146

9. Guiggiani, Massimo, (2018), "The Science of Vehicle Dynamics: Handling, Braking, and
Ride of Road and Race Cars," Springer, ISBN: 978-3319732190

10.Chen, Yong, (2021), “Automotive Transmissions: Design, Theory and Applications,”
Springer, ISBN: 9789811567025

11.Bentley Publishers, (2002), “Bosch Automotive Handbook,” Bentley Publishers, ISBN:
0837610974

12.Prasad, Priya and Belwafa, Jamel E., (2004), “Vehicle Crashworthiness and Occupant
Protection,” American Iron and Steel Institute Southfield, Michigan, www.roadsafellc.com

13.Macey, Stuart and Wardle, Geoff, (2008), “H-Point: The Fundamentals of Car Design &
Packaging,” designstudio Press, ISBN: 9781933492377

14.Sulabh Sachan, Sanjeevikumar Padmanaban, and Sanchari Deb, (2022), “Smart Charging
Solutions for Hybrid and Electric Vehicles,” Scrivener Publishing, ISBN: 9781119768951

Web References:
e Majhi, S. and Kumar, P., (2019), “Introduction to Hybrid and Electric Vehicles,” IIT Guwahati,
http://nptel.ac.in/courses/108103009/

e https://evreporter.com/
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Savitribai Phule Pune University

Board of Studies - Mechanical and Automobile Engineering
Undergraduate Program — Final Year Mechanical Engineering (2019 pattern)

402053: Project (Stage II)

Teaching Scheme Credits Examination Scheme
Practical 10 Hrs./Week | Practical 5 Term Work 100 Marks
Oral 50 Marks

Prerequisites: Project Based Learning, Internship/Mini Project, Laboratory works, Skill
Development, Audit Courses, Industrial Visits, Project (Stage 1)

Project Stage 11 is the extension of Project Stage I.
Course Objectives, Course Outcomes, Course Contents and Guidelines for Project Execution

are same as that of Project Stage |

Term Work Evaluation

1. In Project Stage II, two reviews shall be taken for total 100 marks (50 marks each)

2. Review Il1 shall be based on the approximate end of fabrication / design validation etc. in
front of an expert panel from the department.

3. Review IV shall be third party evaluation by Faculty/Student/Industry person/Alumni

4. Evaluation committee shall consist of Guide, One Industry person and One Faculty
appointed by the Institution.

5. Students shall be encouraged to publish a research paper/patent/technical note. Their
credential shall be considered while term work evaluation.

Examination Scheme

1. Examination committee shall consist of Internal Examiner and External Examiner appointed
by University. (External Examiner shall be a competent Industry/Research/Laboratory
person. A list shall be provided by Board of Studies)

2. Well in advance soft copies of the project shall be shared with examination committee.

Presentation of Project Work

Presentation of work in the form of Project Report (s), Understanding individual capacity, Role &
involvement in the project, Team Work (Distribution of work, intra-team communication and
togetherness), Participation in various contests, Publications and IPR, Manuals (Project Report,
Quick reference, System, Installation guide) among other parameters. Team members with guide
information shall be added at the end of the report.
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Project Report

The report shall be both side print hard bound. A hardbound report shall be made after
examination and examiner and guide’s expected correction, before that report must be
loosely bound.

Plagiarism check is must, and certificate shall be attached in the report.

A group activity shall be presented in report.

Report copies shall be submitted in the department, one for university and one for supervisor.
For standardization of the project reports the following format shall be strictly followed.

Page size: Trimmed A4

Top Margin: 1”

Bottom Margin: 1.32”

Left Margin: 1.5”

Right Margin: 17

Para Text: Times New Roman 12-point font

Line Spacing: 1.15 Lines

Page Numbers: Right aligned at footer. Font 12 point Times New Roman

Headings: Times New Roman, 14 Points, Boldface 10.

Certificate
All students shall attach a standard format of Certificate as described by the department.
Certificates shall be awarded to project groups and not individual students of the group.
Certificates shall have signatures of Guide, External Examiner, HOD and Principal.
Index of Report
Title Sheet
Certificate (Institution)
Certificate (Company, if sponsored by company)
Acknowledgement
Abstract of the Project
List of Figures
List of Photographs / Plates
List of Tables
Table of Contents

. Introduction

. Literature Survey / Theory

. Design / Experimentation / Fabrication / Production / Actual work carried out for the same
. Observation Results

. Discussion on Result and Conclusion

. Student and Guide details. (A common photograph with project)
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Savitribai Phule Pune University

Board of Studies - Mechanical and Automobile Engineering
Undergraduate Program — Final Year Mechanical Engineering (2019 pattern)

402055: Audit Course VIII

Teaching Scheme Credits Examination Scheme

Non- Credit
GUIDELINES FOR CONDUCTION OF AUDIT COURSE

Faculty mentor shall be allotted for individual courses and he/she shall monitor the progress
for successful accomplishment of the course. Such monitoring is necessary for ensuring that
the concept of self-learning is being pursued by the students ‘in true letter and spirit’

e If any of the following listed course is selected through Swayam/ NPTEL/ virtual platform,
the minimum duration shall be of 8 weeks.

e However, if any of the course duration is less than the desired (8 weeks) the mentor shall
ensure that other activities in form of assignments, quizzes, group discussion etc. (allied with
the course) for the balance duration should be undertaken.

e Students can join any online platform or can participate any online/offline workshop to
complete the Audit course with prior-permission of mentor.

In addition to credits courses, it is mandatory that there should be an audit course (non-credit course)

from Final year of Engineering. The student will be awarded grade as AP on successful completion
of the audit course. The student may opt for any one of the audit courses in each semester. Such
audit courses can help the student to get awareness of different issues which make an impact on
human lives and enhance their skill sets to improve their employability. List of audit courses offered
in the semester is provided in the curriculum. Students can choose one of the audit courses from the
list of courses mentioned. Evaluation of the audit course will be done at institute level.
The student registered for audit course shall be awarded the grade AP and shall be included such
grade in the Semester grade report for that course, provided student has the minimum attendance as
prescribed by the Savitribai Phule Pune University and satisfactory in-semester performance and
secured a passing grade in that audit course. No grade points are associated with this 'AP' grade and
performance in these courses is not considered in the calculation of the performance indices SGPA|

and CGPA.. Evaluation of the audit course will be done at institute level itself
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List of Courses to be opted (Any one) under Audit Course

A. Managing Innovation

B. Operations Management
Note:-The title indicated above are subject to change in time to come and such an alteration (if any)
should be brought to the notice of the BoS.

Using NPTEL Platform: (preferable)

NPTEL is an initiative by MHRD to enhance learning effectiveness in the field of technical
education by developing curriculum based video courses and web based e-courses. The details of
NPTEL courses are available on its official website www.nptel.ac.in

Students can select any one of the courses mentioned above and has to register for the
corresponding online course available on the NPTEL platform as an Audit course.

Once the course is completed the student can appear for the examination as per the guidelines
on the NPTEL portal.

After clearing the examination successfully; student will be awarded with a certificate.

Assessment of an Audit Course

The assessment of the course will be done at the institute level. The institute has to maintain
the record of the various audit courses opted by the students. The audit course opted by the
students could be interdisciplinary

During the course students will be submitting the online assignments/report/course completion
certificate etc. A copy of the same can be submitted as a part of term work for the
corresponding Audit course.

On the satisfactory submission of assignments/report/course completion certificate etc., the
institute can mark as “Present” and the student will be awarded the grade AP on the mark-
sheet.

115|Page


Student
Highlight


