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Course Structure, Guidelines, Rules and Regulations

Preamble

Economic progress of country is strongly linked with quality of technical education.
Engineering education is gaining new heights and it contributes substartial share in overall
education system. Engineering graduates are to be educated and trained with a view of
employability and sustainability. With the advent of technology and ever-changing expectations
from the Industry and Society, revision of curriculum is need of the day, making it contemporary
and relevant. In a bid to fine tune our technical education system to the global standards &
practices, the Credit-Grade based performance and assessment sSystem has been already
implemented with effect from June 2015 onwards for all the Under Graduate Programme (UG)
under the Faculty of Science & Technology.

To fulfill the necessities, the youngsters pursuing engineering studies need to be well
equipped and acquaint with the latest technological trends and industrial requirements. This is
possible only when the students undergo studies with an updated and evolving curriculum to match
global scenario. The faculty of Science & Technology has shouldered the idea of incorporating
latest advances and to upgrade the course contents with latest and relevant topics and know-how.
Accordingly the new structure and curriculum are being introduced to be implemented from the
academic year 2019-20 for First Year Engineering and the process will continue for subsequent
years for second, third and fourth year engineering.

General Guidelines

1. All undergraduate programmes in Engineering under faculty of Science & Technology will
be of four years duration and eight semesters.

2. The total number of credits required to earn for the completion of the programme is 170
credits ina minimum period of eight semesters.

3. All UG programme, under Faculty of Science & Technology shall be offered with 170
credit; one credit is approximately equivalent to 15 contact hours.

4. Assessments in Choice based Credit System consists of
A) In-semester examination
B) End-semester examination
C) Continuous assessment for various examination heads.
Assessment and Evaluation isto be done as per guidelines provided by competent authority.

5. Semester 1 and semester 2 will be part of First Year of Engineering (FE),
Semester 3 and semester 4 will be part of Second Year of Engineering (SE),
Semester 5 and semester 6 will be part of Third Year of Engineering (TE),
Semester 7 and semester 8 will be part of Final Year of Engineering (BE)

6. Induction Program
Induction programme for first year students is introduced to familiarize them to the new
environment and encourage them to learn beyond classrooms. Objective is to help new
students adj ust and feel comfortable in the new environment, inculcate in them the ethos and
culture of the ingtitution, help them build bonds with other students and faculty members,
and expose them to a sense of larger purpose and self exploration. I nduction Program should
be preferably of 3 weeks (2 weeks at beginning first semester and 1 week at the
beginning of second semester). In order to implement the (SIP) in the College the
following activities can be taken at College.

e Physical Activity: - This would involve a daily routine of physical activity with

games and sports.

e Creative Arts: - Every students would chose one skill related to arts whether visual
arts or performing arts.

e Mentoring and Universal Human values:-Mentoring and connecting the students
with faculty members and other students is the most important part of student
induction. This can be effectively done by forming a group of 22-24 students with a
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faculty mentor each. This can be implemented through group discussion and real life
activities rather than only lecturing.

Familiarization with College, Department and Branch :- The incoming student should
be told about the credit, grading system and scheme of the examination. They should
be explained how the study in College differs from the study in school. They should
be taken on College tour and shown important facilities such as library, canteen,
gymkhana etc. They should be shown their own department.

Literary Activity:-Literary Activity would compass reading book, writing a
summary, debating, enacting a play etc.

Proficiency modules: - The modules can be designed to overcome some critical
lacunas that students might have like English Speaking, Computer familiarity etc.
Lectures by Eminent People: - The lectures of Eminent people be organized to
expose the students to social activity and public life.

Visit to local Area:- A couple of visits to the landmarks of the city or a hospital are
orphanage could be organized.

Extracurricular activities in College:- The new students should be introduced to the
extracurricular activities at the College.

Feedback and Report on the program:-Students should be asked to give their mid
program Feedback wherein each group of 22-24 students should be asked to prepare
asingle report ontheir experience of the program

To summarize the above activity the sequence of activities can be planned as given below:

Address by Principal, HOD’s and other functionaries and welcome the new students

along with their parents.

The branch wise allocation of students to be done and a group of 22-24 students is to

be formed along with one faculty as mentor.

A detail time table of various activities is to be prepared and displayed for all

students. The timetable should give details of location and details of faculty in

charge of the activity.

The visit to local areas can be arranged on Saturdays.

The various activities to be carried out can be divided into three phases -

1. Initial phase- Which may include Address by Principal, HOD’s and other
functionaries College and Dept Visit, interaction with parents Forming of
students group and assigning of mentor mentee.

2. Regular Phase:- This phase may include the activities such as cresative arts /
universal Human values Games & Sports in the morning session and in the
afternoon session. Literary activities, Proficiency module, Lectures & workshop,
Extracurricular Activities etc. can be scheduled.

3. Closing Phase:- This phase may include taking feedback of students, preparation
of Report by each group, Test of creative Arts, Human V alues can be taken.

These are summarized guidelines to be given to the student inducing induction
programme (SIP). Please refer SIP Manual published by AICTE for detail guidelineq2].

7. Project based L earning:

For better learning experience, along with traditional classroom teaching and laboratory
work based learning, project based learning has been introduced with an objective to
motivate students to learn by working in group (5 to 6 students per group) courteously to
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To

Date:- 11/11/2022
The Principal SCOE Sudumbare
Pune,

Subject:~ For sanctioning the budget for FE Induction Program

Respected Sir,

As per discussion with management and
Mwhnnﬂmndmhkchdmﬁmhugum
bet?ml'mlﬂmhmmmthpmmnmpmummhmw
_ social activity and public life, some creative activities
» small visit, students welcome eic. for th o

Sr. No. | Activities Details Tentative
budget
1 Students Welcome function Bouquets, Roses for students, guest | 10000/
snack and tea for students and parents,
Flex
2 Guest lecture remuncration Lzﬁsnﬂmwp: puest), bouquets, | 15000/
nd others miscellaneous.
3 Small Visit snacks 000/
4 Other activities | Sprts, ereative art, small games, and.| 10000/
small prizes etc
i_| Total Tentative budget

Kindly sanction the sbove budget as early as possible.
Thanking You,

-




ﬁ

NOTICE

Daie:- 1571172032

All First Year students are hereby informed that, Induction
Program has been Scheduled from Thursday, 17/11/2022 To
23/112022. All students are requested to remain present from
first day of college. The detail time table will be displayed soon.

Note:- Attendance is compulsory for all the students.
College Timing:- 8:30 am To 4:30 Pm.

@-E-’

Dr. R. L. Khandagale
Principal
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FE INDUCTION P

ROGRAM 2022-23

GENDA : DAY 01 (17/11/2022)

AL 09:00am - 09:30am ;- Gathering of all students at respective classroom &

Common instruction to all students by GFM.

At 10:45am - Armival of Guest

o o o W

At 09:30am ~ Refreshment for students at canteen. |
At 10.30am - Gathering of all students & Faculty at MBA Seminar Hall

At 11:00am — Welcome of guest & Saraswati Puja by guest
At 11:15am - 11:30am Felicitations of Guests

el n of

By Whom

. Guest
Dr.S.P Rao Borde — Chairman

FTPO
Dr. Prashant Kumbharkar

Hon. Rajendrasingh Yadav/ Hon.
Mihir Yadav Sir ,

2. Hon. President sir
Hon. Rajendrasingh Yadav

Dr. Rahul Khandagale Sir

3. Two Vise President sir
Mr. Siddhant Yadav Sir
Mr. Mihir Yadav Sir

Dir. U.Y. Shinde Sir

4. Principle sir — Dr. Rahul
Khandagale Sir
5. FE HOD - Dr, U.V. Shinde Sir

Prof. U.V. Shinde Sir

6. CEOQ - Prof, Bhagwatkedar Sir
7. TPO - Prof. Monika Madam

Prof. R.S. More Sir
Prof. Ghuge Madam

8. HOD Mech - Dr, Makasare Sir

9. HOD Civil - Prof.Deshmukh

Sir
10.HOD IT - Dr. BijendraGupta

Sir

Prof. B.5. More Sir
Prof, R.S. More Sir
Prof. AvinashTekale Sir
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11,HOD (¢ Cﬂmp Prof. Susham:
Shinde Madam 5
12.HOD E&TC - Dr.

Prof, AshwiniBhosale Madam

Prol. Deepak Kute Sir

PrabhatPallay Sir
13.Diploma Co-ordinator Prof. ShilpaCharaple Madam
Prof.NandaKulkarni Mldllﬂ g
14.Admin Section- Prof. U.V .Shinde Sir
Mr.HariharChaure Sir
15.Student Section Prof. R.S. More Sir

16, Account Section

Prof. AvinashTekale Sir
Prof. Deepak Kute Sir

¢ At 11:30am - li:m!.

Handover to FE Hod

¢ Felicitation of all FE Teaching and Non-Teaching Faculty

+ Felicitation of FE Toppers

+ Information about Collége and Department

17.Teaching Staff - Prof. Nanda Kulkami Madam

18.Prof. Bhagwat Kedar Sir

19, Prof. R.S. More Sir

20.Prof. AvinashTekale Sir
21.Prof. AshwiniBhosale Madam
22.Prof. SonaliGhuge

23 Prof.ShilpaCharaple Madam
24.Prof. Deepak Kute Sir
25, Prof. Pooja Patil

26.Prof. Deepali Bajare

L

27.Non teaching Staff —Mr. Baviskar Sir

28.Mr. Pradip Sir
29.Mr. Bolkotagi Sir




30.Mr. Pawar Sir

11.Mr. Kaldhoke Sir

32.Mr. Khade Kaka

33.Mr. Shivraj Dada

TOPPERS Felicutation-

Sr. No. | Name of Student . SGPA

| | MAHESHRATNAKAR YEWATE 9.09

2 | AMIT DNYANESHWAR RAUT 5.43

3 | NIKITA SHIVAJI SHETE B.43
. 4 | GULVE RUSHIKESH VINOD 8.39

536

-] BHOOMIKA NITIN PATIL

* ¥ & @

PASAYDAN
01:30pm — Lunch Break.

12:00PM — 12:05 - Mr. Chaure Sir Speech
12:00pm- 12:15pm ~ Principal Sir Speech
12:15pm- 12:25pm- President Sir Speech

12:25pm- 01:25pm- Guest In{roduction
Speech — Dr.SP. Rac Borde

01:25pm- 01:30pm- Vote of Thanks
By Prof. Nanda Kulkarni Madam

NG
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To,

The Director,

Triveni Ashram,
Markal, Alandi, Pune.

Subject: For conducting the sessiom om  “Youth Leadership Training
Programme”

Respected Sir,

With due respect, mar:inﬂting:.rml?wmuduningthn session on *“Youth
Leadership Training Programme” for the First Year Engincering Induction
Program arranged on (Date: 18/1 172022, Friday 10:30 am to 12:30 pm). We are
gladtnmdinﬂyinviuynutncmduﬂsessimfurﬂume. It would also be a
great source of inspiration for the students to hear from & living legend. Your
prescuce will be highly appreciated and enthusiastic to all our students.

We are eagerly waiting for your positive reply on this letter, Hope to hear from you
5000,

Thanking you very much,

SIDDHANT COLLEGE OF ENGINEERING

Chakan-Tategaon Rosd, Sudunbars, Disl, Pune - 411 109, TolNo.: 02114-001901, 66191, pes. 02114051044

1
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ATTENDANCE OF INDUCTION PROGRAM 2022-23

Camilbilate Name
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SIDDHANT COLLEGE OF ENGINEERING,
- SUDUMBARE, MAVAL, PUNE
FIRST YEAR ENGINEERING DEPARTMENT

——m=m

Event Name: “FIRST YEAR INDUCTION PROGRAMME 2022-23"
Event Venue: Classroom and MBA Seminar Hall, $GI, Sudumbare, Maval, Pune.
Eveat Date: 22/11/2022, Tuesday (Day 04)

Number of Participants:

Teaching Staff: 10 Non-Teaching StafT. 3
Giirbs: 65 Boyy= 140

Total Beoeficianes: 220

Objective: To create awargness about syllabus and Conduct outdoor games for
studenis.

Event Description:

First Year Engineering Deparunent of Siddhant College of Engineering, Sudumbare,
n—,-pusnruaum-:mqum-msrﬁumuur:mn PROGRAMME
2022-3."

I}ll'i:ihl’uuthdwﬂ the Firt Year Engineering Induction Programme, on
ZLNNA0L, we wore armanged two

hhmﬂ;wﬁmmﬂdﬂﬂhﬂmﬁmm& H-,Eﬁ.ﬂﬁh'ihlm
w&.ﬁtﬂﬂmhmﬁuhdhrm& Pooja mam and Sonali ma'sm, whersas
C & D division was visited by Tekade sir and Bajare ma'am. They explained their respoctive
subjscts (Chem by Shinde sir, EM by Poaja mam, BEE by Sonali mam, EM-I by Tekale sir and
BLX by Bajare mam) syllabus structure along with pattern and marking scheme of In-sem and
End-sem. They also explained question paper pattern and shored guidance on how to solve the

In the evening session, m‘imm hidden talent in students (Singing, own created
poems & dancing) and also different 1ypes of fun games for the students, for example, musical
chairs and balls thrown in the cups and treasure hiant arranged by socond year students,

The winners of the fun games were rewarded with gifis. All stodents were excited to play the .
games and they enjoyed it a lot. Feedback of each section took from stodents and that feedback
was very mice. For this programme, HOD Dr. Uttam Shinde, Registrar, Mr. Harithar Chours, all
first year teaching and Mmmmmmwmw
h‘ﬁfﬁ'ﬂﬂ“ﬂd?ﬂﬂj‘l | students and teaching stafl and noa-teaching stafY attended

Dr. Rabul Khandagale
FRINCIPAL

P
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Savitribal Phule Pune University
Faculty of Science & Technology

Curriculum/Syllabus
For

Fourth Year
Bachelor of Engineering
(Choice Based Credit System)
M echanical Engineering

(2019 Course)
Board of Studies— M echanical and Automobile Engineering
(With Effect from Academic Y ear 2022-23)




Savitribai Phule Pune University

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

Teaching Examination Scheme :
Scheme Credit
and Marks
Course (Hrs/week)
Course Name
Code — " » |
I|lxl 5| H S| 2T 5| E
=N = B v = S e R e =N =
Semester-VI|
402041 |Heating Ventilation Air-Conditioning and Refrigeration | 3 | 2 - | 30|70 - - | 251253 |1|-|4
402042 |Dynamics of Machinery 3|2 - 30|70 | - - | 2512513 | 1| - |4
402043 | Turbomachinery* 212 - - |50 25| - |25|100|2|1]-]|3
402044 |Elective—IlI 3| - - |30 |70 - - | -]100|3|-]|-1]3
402045 |Elective- IV 3] - - |3 |70 - - | -]100[|3|-]-13
402046 |Data Analytics Laboratory - | 2 - - - | 50 | - - |50 |-11]-]1
402047 |Project (Stage- 1) -1 4] - - - | 50| - |50]10)|-]2]-]2
402054 |Audit Course VII® - - - - - - - - - - NC
Total 14|12 - [120]330[125[ - [125]700 [14][ 6 | - [20
Semester-VIlI|
402048 | Computer Integrated Manufacturing 32| -]3]|7|25| - 251503 |1]|-]4
402049 |Energy Engineering 3|12 - 30|70 25| - |25(150|3|1|-]|4
402050 |Elective-V 3] - - 130|700 - - | -]100|3|-]-13
402051 |Elective- VI 3] - - |3 |70 - - | -]100|3|-]-13
402052 |Mechanical Systems Analysis Laboratory - | 2 - - - |25 ] - 1255 |-]1|-]1
402053 |Project (Stage - 11) - J1o0] - T -1-1J10] -]5s0[150]-[5]-]5
402055 |Audit Course VIII® -l -] - - |- - - | - - NC
12[16] - [120]280] 175 | - 125/ 700 [12] 8 | - [20
Elective-l11 Elective-V
402044A | Automobile Design 402050A | Quality and Reliability Engineering
402044B | Design of Heat Transfer Equipments 4020508 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 | Computationa Fluid Dynamics 402050F Computational Multi Body Dynamics
Elective-lV 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 Organizationa Behavior
402045E | Augmented Redlity 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: Tutoria, ISE: In-Semester Exam, ESE: End-
Semester Exam, TW: Term Work, OR: Ord

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 Y ear Mechanical Engineering (2019 pattern)

402050B: Energy Audit and Management

Teaching Scheme Credits Examination Scheme
Theory 3 Hrs./Week | Theory 3 I n-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;
CO1. EXPLAIN the energy need and role of energy management
CO2. CARRY OUT an energy audit of the Institute/Industry/Organi zation
CO3. ASSESS the ENCON opportunities using energy economics
CO4. ANALY SE the energy conservation performance of Thermal Utilities
CO5. ANALY SE 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 M anagement

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.

Unit3 | Energy Economics

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

69|Page
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electricity

Financial Analysis Techniques (Numerical): Simple payback, Time value of money, Net Present
Vaue (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/M SMEs/Organization, Guidelines for Energy Manager and
Energy Auditor examination conducted by BEE.

Books and other resour ces

Text Books:

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

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, M easurements, 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.
Abbi Y. A., Jain Shashank, “Handbook on Energy Audit and Environment management”,

o o
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Savitribai Phule Pune University

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

402051E: Electric and Hybrid Vehicle

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

Prerequisites:. Mathematics, Physics, Chemistry, Systems in Mechanica 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. ldentify and Judge application specific selection of Prime Movers, Energy Storage and
Controllersrequired 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/Approva 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 thedifferent hybrid vehicles
COS3. 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,

103|Page
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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 PrimeMovers, 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 al
electric motors, Control Methods

Unit 4 \ Electric Vehicle Configuration and M echanics of Vehicle M ovement

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

Unit6 | EV Charging Infrastructure Management

Battery Charging: Basic Requirements for Charging System, Charging Methods and Standards,
Converters, Charger Architectures, Grid V oltages, Frequencies and Wiring, Charger Functions, Redl
Power, Apparent Power, and Power Factor, Boost Converter for Power Factor Correction, Examples,
Vehicleto 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 resour ces

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

Refer ences 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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Sr. No. Name of the Course Page No.
SEMESTER-VII
1. Program Educational Objectives 05
2. Program Outcomes 06
3. Program Specific Outcomes 07
4, Information Storage and Retrieval 09
5. Software Project Management 12
6. Deep Learning 15
7. Elective —lII 17-26
8. Elective -IV 29-38
9. Lab Practice lll 41
10. Lab Practice IV 44
11. Project Phase-l 47
12. Audit Course-VII 51-55
SEMESTER-VIII

13. Distributed Systems 58
14. Elective -V 61-71
15. Elective -VI 73-82
16. Start up and Ecosystem 85
17. Lab Practice V 88
18. Lab Practice VI 90-96
19. Project Phase-lI 98
20. Audit Course-VIII 101-105
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Savitribai Phule Pune University
Final Year of Information Technology (2019 Course)
(With effect from Academic Year 2022-23)

Semester Vil
Teachi
Course S :ac '(:8 Examination Scheme and Credit
cheme(Hou
Code Course Name Scheme
rs/week) Marks
— — > — — —
' S|E| &/ B 5|8 TS 8 8 E
£l 8l o8| 2| 2 2 | 8| ®| ©| | B|] 8| ©
| 8| 5| B| T E | ®s| 5| F | el &g 5 F
“la|lF| 5| &§| 5| ° SlalF
[
Information
414441 03| - - (30| 70 - - - 100 | 3 |- -
Storage and
Retrieval
a1444 | SoftwareProject |01\ gg 20| - | - | - |100|3]|- |-
Management
414443 | Deep Learning 03| - - 30| 70 - - - 1100 | 3 |- - 13
414444 | Elective lll 03| - - |30 70 - - - 100 | 3 |- - 13
414445 | Elective IV 03| -| - |30 70 - -/ - 1100 3 |- - 13
414446 | Lab Practice lll - | 04 - - - 25 | - |25 | 50 | - |2 -2
414447 | Lab Practice IV - 102 - - - 25 [ 25| - 50 | - |1 - 11
414448 | Project Stage-I - - 102 - - 50 | - - 50 | - |- 2 | 2
414449 | Audit Course?
Total Credit | 15 (03 | 02
Total |15 (06 |02 | 150|350 (100 (25| 25 | 650 |15 |03 | 02

Elective lll: Elective IV:
¢ Mobile Computing e Bioinformatics
e High Performance Computing * Introduction to DevOps
o Multimedia Technology e Computer Vision
e Smart Computing e Wireless Communications
Lab Practice-Ill: Lab Practice-IV:
It is based on subjects: It is based on subjects:
e Information Storage and Retrieval e Deep Learning

Audit Courses 7:
e 414449A: Copyrights and Patents
e  414449B: Stress Management by Yoga
e  414449C: English for Research Paper Writing

BE (Information Technology) Syllabus (2019 Course)
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Savitribai Phule Pune University

Final Year of Information Technology (2019Course)
(With effect from Academic Year2022-23)

e Software Defined Networks
e Social Computing
e Natural Language Processing
e Soft Computing

e Game Engineering

e Ethical Hacking and Security
e Augmented and Virtual Reality
e Business Analytics and Intelligence
e Blockchain Technology

Semester VIII
Teaching g
I Credit
E
Course Course Name Scheme xamination SI::heme and S
Code (Hours/week) Marks
o ®l = ° sl - —| 9| B Bl =
2% & &5 2 % g| g8z
) ) 4 o
G 8 5| 2| s| 5|8 °| ° & B 5 *F
Sl &P S 52| & - & F
414450 | Distributed Systems 03| - = 30 70 = = = 100! 03 03
414451 | Elective V 03| - | - 30| 70| - - - 100/ 03 03
414452 | Elective VI 03| - - 30| 70| - - |- 100| 03 03
Startup and
414453 Entrepreneurship - |- |08 ) - |50 | - |- 50| - |- |03]03
414454 | Lab Practice V - 104 - - - |50 |25]- 75 02 02
414455 | Lab Practice VI - 102 - - - 25 - | 50 75 01 01
414456 | Project Stage Il - 10| - - - 100 - | 50 150 05 05
414457 | AuditCourse8
Total Credit | 09 | 08 | 03| 20
Total |09 |16 |03 | 90 | 210|225 |25 (100 | 650/ 09 |08 | 03 20
Elective V: Elective VI:

Lab Practice V:

It is based on subjects:
e Distributed Systems

Lab Practice VI:

It is based on subjects:
Elective VI

Audit Courses 8:

e 414457A: Functional Programming in Haskell
e 414457B: Cyber Laws and Use of Social Media
414457C: Constitution of India

BE (Information Technology) Syllabus (2019 Course)
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Savitribai Phule Pune University, Pune
B.E Information Technology (2019 Course)
414449B: Audit Course 7
Stress Management By Yoga

Teaching Scheme: Credit Scheme: Examination Scheme:

Theory(TH): 01 hrs/week Non-Credit Audit Course

Prerequisite Courses, if any:

Course Objectives:
To achieve overall health of body and mind

Course Outcomes:
On completion of the course, students will be able to—
CO1. Understand the reasons for Stress.
CO2. Understand the role of Yoga.
CO3. Develop healthy mind in a healthy body.
CO4. Develop overall efficiency.

COURSE CONTENTS

Unit | Introduction to Stress (03 hrs)

Meaning and Definition of Stress. Types: Eutress, Distress, Anticipatory Anxiety, Intense Anxiety and
Depression. Meaning of Management — Stress Management. Physiology of Stress on: Autonomic Nervous
System.

Mapping of Course Outcomes

. CcO1
for Unit |

Unit Il Introduction to Yoga l (03 hrs)

Meaning and definition of Yoga — aims & objectives of yoga, Definitions of Eight parts of yog. (Ashtanga),
Concept of Stress according to Yoga.

Mapping of Course Outcomes

) co2
for Unit Il

Unit Il Asan and Pranayam ‘ (03 hrs)

Asan - Various yog poses and their benefits for mind & body.
Pranayam - Regularization of breathing techniques and its effects-Types of pranayam.

Mapping of Course Outcomes for
Unit Il

CO3

Unit IV Effect of Yoga ‘ (03 hrs)

Impact of Yoga on Muscular system, Respiratory System, Circulatory system,Nervous system, Digestive
system and Endocrine system

Mapping of Course Outcomes

. CO4
for Unit IV

BE (Information Technology) Syllabus (2019 Course) 53



Curriculum for Final Year of Information Technology (2019 Course), Savitribai Phule Pune University

1. Textbooks:

2. ‘Yogic Asanas for Group Tarining-Part-1": Janardan Swami Yogabhyasi Mandal, Nagpur
“Rajayoga or conquering the Internal Nature” by Swami Vivekananda, Advaita Ashrama
(PublicationDepartment), Kolkata

lyengar, BKS., (2003). The Art of Yoga. New Delhi: Harper Collins Publishers.
Ravishankar.N.S., (2001). Yoga for Health. New Delhi: Pustak Mahal.
https://nptel.ac.in/courses/121105009

https://onlinecourses.swayam?2.ac.in/aic19 ed29/

Evaluation

w

No us

Students should select any one of the topics in a group of 3 to 5. Students should submit a written Report.
Make a presentation on the topic. Report will be evaluated by the faculty as per rubrics defined by them
at start of course.

BE (Information Technology) Syllabus (2019 Course) 54
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Savitribai Phule Pune University, Pune

B.E. (Electronics & Telecommunication) 2019 Course
(With effect from Academic Year 2022-23)

Semester-VI|
Teaching | Examination Scheme and
Scheme Marks Credit
(Hour s/'Week)
Course
Code Course Name z\.g _g (% ‘% > oo 5 Tl x|l | =
c|8 |5 |£ 8 = El e
[ o L
404181 Radiation & Microwave Theory | 03| - - |30]70| - - | -1100| 03 - - | 03
404182| VLSI Design and Technology 03| - - |30]70| - - | -1100| 03 - - | 03
404183 Cloud Computing 03| - - |30|70| - - |-1]100| 03 | - | - | O3
404184 Elective - 3 03| - - |30|70| - - |-1]200| 03 | - | - | 03
404185| Elective - 4 03| - - |30|70| - - |-1]200| 03 | - | - | 03
404186| Lab Practice- 1 -104| - |-|-|2] - |BO| 75| - 02 | - | 02
(RMT & Cloud Computing)
404187| Lab Practice - 2 -104| - | -|-| 2|5 |-|75| - 02 | - | 02
(VLSI Design & Elective -3)
404188 Project Stage - | -102 - |-]-157]-1]-]5] - 0| - | 01
404189 Mandatory Audit Course 7 -] - - -] - - - -] - - - - -
Totall 15| 10 | - |150(350f 100 | 50 [50|700| - - | - -
Total Credits 15 | 05| - | 20
Elective- 3 Elective- 4
1. Speech Processing 1. DataMining
2. PLC SCADA & Automation | 2. Electronic Product Development
3. JAVA Script 3. Deep Learning
4. Embedded & RTOS 4. Low Power CMOS
5. Modernized loT 5. Smart Antennas
Mandatory Audit Course-7
1. Management Information System
2. Patent Search & Analysis
3. Knowledge Management
4. Energy Economics & Policy
5. Educationa Leadership
6. Human Resource Development
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B.E. (Electronics & Telecommunication) 2019 Course
(With effect from Academic Year 2022-23)

Semester-VI|
Teaching | Examination Scheme and
Scheme Marks Credit
(Hour s/'Week)
Course
Code Course Name z\.g _g (% ‘% > oo 5 Tl x|l | =
c|8 |5 |£ 8 = El e
[ o L
404181 Radiation & Microwave Theory | 03| - - |30]70| - - | -1100| 03 - - | 03
404182| VLSI Design and Technology 03| - - |30]70| - - | -1100| 03 - - | 03
404183 Cloud Computing 03| - - |30|70| - - |-1]100| 03 | - | - | O3
404184 Elective - 3 03| - - |30|70| - - |-1]200| 03 | - | - | 03
404185| Elective - 4 03| - - |30|70| - - |-1]200| 03 | - | - | 03
404186| Lab Practice- 1 -104| - |-|-|2] - |BO| 75| - 02 | - | 02
(RMT & Cloud Computing)
404187| Lab Practice - 2 -104| - | -|-| 2|5 |-|75| - 02 | - | 02
(VLSI Design & Elective -3)
404188 Project Stage - | -102 - |-]-157]-1]-]5] - 0| - | 01
404189 Mandatory Audit Course 7 -] - - -] - - - -] - - - - -
Totall 15| 10 | - |150(350f 100 | 50 [50|700| - - | - -
Total Credits 15 | 05| - | 20
Elective- 3 Elective- 4
1. Speech Processing 1. DataMining
2. PLC SCADA & Automation | 2. Electronic Product Development
3. JAVA Script 3. Deep Learning
4. Embedded & RTOS 4. Low Power CMOS
5. Modernized loT 5. Smart Antennas
Mandatory Audit Course-7
1. Management Information System
2. Patent Search & Analysis
3. Knowledge Management
4. Energy Economics & Policy
5. Educationa Leadership
6. Human Resource Development
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