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UGC Status: Letter No. F.8-20/2017(CPP-I/PU), Dated 20 Dec. 2017. Enlisted b

Y the University Grants Commission, New Delhi, In the list of Private Universities in India.

APri .
vate University enacted by Govt. of Karnataka as "Sharmnbasva University Act. 2012" Kamataka Act No. 17 of 2013, Notification No. ED 144 URC 2016 dated 29/07/2017

Dr. Niranjan V. Nis
Vice-Chancellor

Sri N.S. Devarkal

tyMD PhD,

Pro Vice-Chancellor SENALE
Dr. V. D. Mytri
Pro Vice-Chancslior ="

Dr. Anilkumar Bidve
Registrar : Cell : 6362910165

Dr. Basavaraj S. Mathapati
Registrar (Eval) : Cell : 9448650187

Dr. Lakshmi Patil i
Dean : Cell : 6362910168

Prof. Kiran Maka ;.. o0,
Finance Officer : Cell : 9632204958

Faculty of Engg. & Tech.

B.Tech

1. Electronics & Comm. Engineering
2. Electrical & Elcetronics Engineering
3. Computer Science & Engineering
4. Civil Engineering

S. Mechanical Engineering

6. Energy Engineering

7. Artifical Intelligence (Al) & Data Science
M.Tech

1. Computer Science & Engineering

2. Computer Network & Engineering
3. Digital Electronics

4. VLS| & Embedded Systems

S. Machine Design Engineering

6. Structural Engineering

7. Artifical Inteflligence & Data Science

MSc. PhD

MTech PhD

Tech PhD

Faculty of Engg & Tech (Exclusively for Women)

B.Tech.

1. Electronics & Comm. Engineering
2. Electrical & Elcetronics Engineering
3. Computer Science & Engineering
4. Civil Engineering

S. Artffical Intefligence & Machine Leaming
M.Tech.

1. Computer Science & Engineering
2. Digital Comm. & Network
Faculty of Architecture

1. B. Arch:Bachelor of Architecture
Faculty of Business Studies

1. BBA- HR, Marketing, Finance

2. BBA- Tourism & Travel Mgmt.

3. BBA Logistics

4. MBA- HR, Marketing, Finance

5. MBA-Hospital Management

6. MBA- Tourism & Travel Mgmt.
7.M.Com.

(Exclusively for Women)

1. MBA-HR, Marketing, Finance

2. BBA-HR, Marketing, Finance

3. BBA-Aviation Services & Air Cargo
Faculty of Social Science

1. MA. Journalism & Mass Comm.
Faculty of Science & Tech.

1. M.Sc. Physics 2. M.Sc. Maths

3. M.Sc. Zoology 4. M.Sc. Botany
Faculty of Computer Application
1.MCA 2.BCA

(Exclusively for Women)

1. BCA

Faculty of Fine Art

1. M.A. Visual Arts

Faculty of Music

1. MAA. Music

Faculty of Languages

1. MA. Kannada 2. M.A. English
Proposed Programes

1. M.Sc. Data Science

2. M.Sc/M.A. Yoga

3. MA. Sanskrit

Date: 05-11-2022

CONSTITUTION OF BOARD OF STUDIES IN CHEMISTRY

Reference: 1. Hon. Vice Chancellor’s approval dated 04/11/2022

With reference to the above cited subject and references, the Board of Studies
in Mathematics for the period of two academic years i.e. 2022-2023 and
2023-2024 has been constituted as below.

SL
No.

Name and address of the Member Appointed As

Dr.Nirdosh Patil
Professor and Chairman,
B.Tech (Co-Ed) Chairman
Dept. of Chemistry,

Sharnbasva University. Kalaburagi

Internal Members

Dr. Parvati S G )
Associate Professor, Department of Chemistry, Member
B.Tech (Co-Ed) .
Sharnbasva University. Kalaburagi

(V3)

Dr. Shweta Patil _
Associate Professor, Department of Chemistry, Member
B.Tech (Co-Ed)

Sharnbasva University. Kalaburagi

Prof Anita R H
Assistant Professor, Dept. of Chemistry, AMmber
B.Tech (Ex-Women)

Sharnbasva University. Kalaburagi

Prof Sangeeta Aland .
Assistant Professor, Dept. of Chemistry, Member
B.Tech (Ex-Women)

Sharnbasva University. Kalaburagi

External Members

Dr. R S Malipatil .
Associate Professor, Department of Ch.emlS‘_f)', Member
Poojya Doddappa Appa College of Engineering,

Kalaburagi.
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UGE Status Leter No. F,B-20/2017(CPP-1/PU), Dated 20 Dec. 2017. Enfisted by the Univeraity Grants
A Private Univarsity snactad by Govt. of Karnataka as “Sharnbasva University Act. 2012" Karnataka Act N

Dr. Niranjan V. Nisty | -
Vice-Chancelior

Sri N.S. Devarkal
Pro Vice-Chancelior

Dr.V.D.Mytri, . o
Pro Vice-Chancelloy )

Dr. Anilkumar Bidve
Repistrar - Cell - 6352010185

Dr. Basavaraj S. Mathapati ., oo
Registrar (Eval)  Cell - B448650167

Dr. Lakshmi Patil | ..o
Dean - Cell 6352910168

Prof. Kiran Maka . oo,
Finance Officer - Cell | 8632204958

Faculty of Engg. & Tech.

B.Tech

1 Electronics & Comm. Engineering

2 Electrical § Elcetronics Engineering
3 Computer Scence & Engineering

& Cwi Engmeenng

5 Mechanica! Engmeering

€_Energy Engmeenng

7. Astifical Inteligence (Al) & Data Science
M.Tech

1. Computer Scence & Engmeering

2. Computer Network & Engmneerning

3 Digita! Electronics

4 VLS| & Embedded Systems

5 Machme Design Engineering

€ Structural Engineering

7 Anfics! Inteligence & Data Science
Facuity of Engg & Tech (Exclusively for Women)
B.Tech.

1. Electronics & Comm. Engineering
2. Electrica! & Elcetronics Engmeering
3 Computer Scence & Engineering

4 Cuwil Engineenng

§_Antdical inteliigence & Machine Learning
M.Tech.

1. Computer Scence & Engineering

2. Digita! Comm & Network

Faculty of Architecture

1. B. Arch:Bachelor of Architecture
Faculty of Business Studies

1 BBA- HR, Marketing, Finance

2. BBA- Touriem & Travel Mgmt

3. BBA Logsstics

4. MBA- HR, Marketing, Finance

5 MBA-Hospital Management

€. MBEA- Tourism & Trave! Mgmt
7.MCom

(Exclusively for Women)

1. MBA-HR, Marketing, Finance

2. BBA-HR, Marketing, Finance

3. BBA-Aviation Services & Air Cargo
Faculty of Social Science

1. MA. Journalism & Mass Comm
Facuity of Science & Tech.

1. M.Sc. Physics 2. M.Sc. Mathe

3. M.Sc. Zoology 4. M.Sc. Botany
Faculty of Computer Application
1.MCA 2.BCA

(Exclusively for Women)

1.BCA

Faculty of Fine Art

1. MAA. Visual Arts

Faculty of Music

1. M.A. Music

Faculty of Languages

1. M.A. Kannada 2. M.A. English
Proposed Programes

1. M.Sc. Data Sclence

2. M.Sc/MA. Yoga

3, MAA. Sanskrit

DSu WA LLR

WS PD

Dr. Kashinath K
Professor, Department of
7 Chemistry, Member
K C T Engg. College
Kalaburagi.

Dr. Shivakumar R

Assistant Professor, Department of
8 Chemistry, Member
Govt. Degree College, Kalaburagi,
Gulbarga University, Kalaburagi.

Prof. Siddangouda Patil
Assistant Professor, Department of Member
Chemistry, Veerappa Nisty

Engineering College Shorapur, J

Term of the nominated Members shall be two years from the date

% &

Copy to:

The Hon. Vice chancellor, for the information
Chairman, Board of Studies in Chemistry.
Sharnbasva University, Kalaburagi.

All the Members of Board of Studies (BOS).
Dean Sharnbasva University, Kalaburagi.
Office copy
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UGC Status: Letter No. F,8-28/2017(CPP-I/PU), Dated 20 Dec. 2017. Enlisted by the University Grants Commiss
A Private University enacted by Govt. of Kamataka as "Shambasva University Act. 2012" Kamataka Act No. 17 of 2013.

ion, New Dalhl, in the list of Private Universities in India.
Notification No. ED 144 URC 2016 dated 29/07/2017

Dr. Niranjan V. Nisty
Vice O t‘ ND.PhD

Sri N.S. Devarkal
Pro Vice-Chancelior

Dr.V.D. Mytri | o oo
Pro Vice-Chancellor

Dr. Anilkumar Bidve
Regrstrar : Cell - 6352910165
Dr. Basavaraj S. Mathapati | .., oo
Regsstrar (Eval) : Cell : 8448650187

Dr. Lakshmi Patil | .. o0

Dean : Cel : 6362310168

Prof. Kiran Maka | ., o)

Finance Officer : Cell : 9632284958

BScMALLB

MSc PhD.

Faculty of Engg. & Tech.

B.Tech

1. Blectronics & Comm. Engineering

2. Electreal & Eicetronics Engineering
3. Computer Science & Engineering

4 Cwil Engmeenng

5. Mechanical Engineenng

§. Energy Engineering

7. Artifical Inteligence (Al) & Data Science
M.Tech

1. Computer Science & Engineening

2. Computer Network & Engmeening

3. Digital Electronics

4 VLS| & Embedded Systems

5. Machine Design Engineering

6. Structural Engineering

7. Artfical Intefligence & Data Scrence
Faculty of Engg & Tech (Exclusively for Women)
B.Tech.

1. Electronics & Comm. Engineering

2. Electrical & Elcetronics Engineering
3. Computer Science & Engineering
4. Cwvil Engineenng

5. Artifical Inteligence & Machine Leaming
M.Tech.

1. Computer Science & Engineering

2. Digital Comm. & Network

Faculty of Architecture

1. B. Arch:Bachelor of Architecture
Faculty of Business Studies

1. BBA- HR, Marketing, Finance

2. BBA- Tourism & Travel Mgmt.

3. BBA Logistics

4. MBA- HR, Marketing, Finance

5. MBA-Hospital Management

6. MBA- Tourism & Travel Mgmt.
7.M.Com.

(Exclusively for Women)

1. MBA-HR, Marketing, Finance

2. BBA-HR, Marketing, Finance

3. BBA-Aviation Services & Air Cargo
Faculty of Social Science

1. MA. Journalism & Mass Comm.
Faculty of Science & Tech.
1. M.Sc. Physics 2. M.Sc. Maths
3. M.Sc. Zoology 4. M.Sc. Botany
Faculty of Computer Application
1.MCA 2.BCA

(Exclusively for Women)
1.BCA

Faculty of Fine Art

1. MA. Visual Arts

Faculty of Music
1. MA Music

Faculty of Languages

1. MA. Kannada 2. MA. English
Proposed Programes
1. M.Sc. Data Science
2. M.ScMA. Yoga
3, WA, Sanskrit

Board of Studies Members Sub Committee-I in Chemistry

For Circuit Branches [ECE, EEE, CSE and AI&DS]

SL

Name and address of the Member

Appointed As

No.

Prof. Ambresh Reddy

Assistant Professor, Dept. of Chemistry,
Faculty of Engineering and Technology(Co-ed),
Sharnbasva University, Kalaburagi.

Member

Prof. Earamma Patil
Assistant Professor, Department of Chemistyr,
Faculty of Engineering and Technology (Co-ed)

Sharnbasva University, Kalaburagi.

Member

Dr. Nagabhushan Patil
Professor, Department of Electrical and Electronics
Engineering, Faculty of Engineering and Technology (Co-

ed)Sharnbasva University, Kalaburagi.

Member

Dr. ShashidharSonnad

Professor & Chairman

Deparment of Electronics & Communication Engg, Faculty
of Engineering and Technology(Co-ed),

Sharnbasva University, Kalaburagi.

Member

Dr. SujataMallapur

Professor & Chairman,
Dept. of Artificial Intelligence and Machine Learning , Faculty of

Engineering and Technology (Exclusively for Women),
Sharnbasva University, Kalaburagi

Member

B

6

Dr. SachinVeershetty
Associate Professor, Dept. of Computer Science & Engineering,

Faculty of Engineering and Technology(Co-ed), Sharnbasva
University, Kalaburagi.

Member

Copy to:
Chairman, Board of Studies UG in Chemistry.

All the Members of Board of Studies (BOS).
Dean, Sharnbasva University, Kalaburagi.

Office copy.

Term of the nominated Members shall be two years from the date of this order.
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UGC Status: Letter No. F,8-20/2017(CPP-I/PU), Dated 20 Dec. 2017. Enlisted by the University Grants Commission, New Delht, in the |
A Private University enacted by Govt. of Kamataka as *Sharmbasva University Act. 2012" Karnataka Act

ist of Private Universities in India.
No. 17 of 2013. Notification No. ED 144 URC 2016 dated 29/07/2017

Dr. Niranjan V. Nisty

Vice-Chancellor

MD.PAD

Sri N.S. Devarkal ;¢ ae
Pro Vice-Chancellor

Dr. V. D. Mytri o o

Pro Vice-Chancellor

Dr. Anilkumar Bidve ¢ op
Registrar : Cell : 6362910165

Dr. Basavaraj S. Mathapati , . enp
Registrar (Eval) : Cell . 0448650187

Dr. Lakshmi Patil | . oo
Dean : Cell : 6362910168

Prof. Kiran Maka .., eno,)
Finance Officer : Cell : 9632294958

Faculty of Engg. & Tech.

B.Tech

1. Electronics & Comm. Engineering

2. Electrical & Elcetronics Engineering
3 Computer Science & Engineering

4. Civil Engineering

5 Mechanical Engineering

6. Energy Engineering

7. Artffical Intelligence (Al) & Data Science
M.Tech

1. Computer Science & Engineering

2. Computer Network & Engineering
3. Digttal Electronics

4 VLS| & Embedded Systems

§. Machine Design Engineering

6. Structural Engineering

7. Artffical Intelligence & Data Science
Faculty of Engg & Tech (Exclusively for Women)
B.Tech.

1. Electronics & Comm. Engineering
2. Electrical & Elcetronics Engineering
3. Computer Science & Engineering
4. Civil Engineening

5. Adtifical Inteligence & Machine Leamning
M.Tech.

1. Computer Science & Engineering

2. Digtal Comm. & Network

Faculty of Architecture

1. B. Arch'Bachelor of Architecture
Faculty of Business Studies

1. BBA- HR, Marketing, Finance

2. BBA- Tourism & Travel Mgmt.

3. BBA Logistics

4. MBA- HR, Marketing, Finance

5. MBA-Hospttal Management

8. MBA- Tourism & Trave! Mgmt.
7.MCom

(Exclusively for Women)

1. MBA-HR, Marketing, Finance

2. BBA-HR, Marketing, Finance

3. BBA-Aviation Services & Air Cargo
Faculty of Social Science

1. MA. Journalism & Mass Comm.
Faculty of Science & Tech,

1. M.Sc. Physics 2. M.Sc. Maths

3. M.Sc. Zoology 4. M.Sc. Botany
Faculty of Computer Application
1.MCA 2.BCA

(Exclusively for Women)

1.BCA

Faculty of Fine Art

1. MA. Visual Arts

Faculty of Music

1. MA. Music

Faculty of Languages

1.M.A. Kannada 2. M.A. English
Proposed Programes

1. M.Sc. Data Science

2. M.Sc./MA. Yoga

3. M.A. Sanskrit

Board of Studies Members Sub Committee-II in Chemistry
For Non- Circuit Branches [Encrgy Engg, Mech and Civil

SI. No.

Name and address of the Member

Appointed As

Prof. Neha B

1 Assistant Professor, Dept. of Chemistry,
Faculty of Engineering and Technology(Co-ed),
Sharnbasva University, Kalaburagi.

Member

Prof. Earamma Patil

0 Assistant Professor, Department of Chemistyr,
Faculty of Engineering and Technology (Co-ed)
Sharnbasva University, Kalaburagi.

Member

Dr. Basavaraj Srigiri

3 Professor & Chairman, Dept. of Energy Engineering,

Faculty of Engineering and Technology(Co-ed),
Sharnbasva University, Kalaburagi.

Member

Dr. S. S. Awanti

4 Professor, Dept. of Civil Engineering,

Faculty of Engineering and Technology(Co-ed),
Sharnbasva University, Kalaburagi.

Member

Term of the nominated Members shall be two years from the date of
this order.

Copy to:
1.  Chairman, Board of Studies UG in Chemistry.
2. All the Members of Board of Studies (BOS).
3. Dean, Sharnbasva University, Kalaburagi.
4.  Office copy.
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Sharnbasva University, Kalaburagi

Scheme for B.Tech., First Year Program from the Academic Year: 2022-23

All the B.Tech., branches offered by the University are grouped in to Four Streams (CES, MES, EES and CSS)

B.Tech., | Semester, Chemistry Group - (for streams MES & EES including Mech., Energy, EEE & ECE branches)

& ) Teaching hours/week Examination
" | Course |Course Code Course Title Teaching om.E:am:Q Theory/ . . | Practical/ | Activiti . CIE SEE | Total | Credits
No. Paper Setting Board Tutorial K Duration
Lecture Drawing es Marks | Marks | Marks
22MATM11 |Mathematics for MES - | 3 2 0 3+2 50 50 100 4
ASC (IC Math ti
1 |ASClO) I MATELT [Mathematics for EES - PREEE 3 2 0 3+2 | 50 | 50 | 100 | 4
HEM12 |Chemi f
2 lasc 22C m3mmc‘< or MES Chemistry 3 0 0 3 50 50 100 3
22CHEE12 Chemistry for EES 3 0 0 3 50 50 100 3
3 |ESC 22CED13 CAED Mech Engg 2 2 0 3or3+2| 50 50 100 3
4 |ESC-OE |22ESC14X Engineering Science Course-| Respective Dept. 2 0 0 3or3+2| 50 50 100 2
ETC-OE/ | 22ETC15X/ |Emerging Technology Course-l or Any Engg. Dept./ .
3or2(f t ted +
> PLC-OE 22PLC15X |Programming Language Course - | Any Dept. (for integrated) 0 ror.3i2 | S0 30 100 )
6 |AEC-OE |22AEC16X Ability Enhancement Course-l Any Dept. 1 hour theory or 2 hours tutorial /practice/activities or lor2 50 50 100 1
7 |HSMC 22CIPE17 Indian Constitution Respective Dept  [any other combinations of all of them. lor2 50 50 | 100 1
8 |ASC-L 22CHEL18 |Chemistry Lab Chemistry 0 0 2 0 2 50 50 100 1
9 |ESC-L 22EECL19 |Electronics and Electrical Lab ECE or EEE 0 0 2 0 2 50 50 100 1
A batch of 4 to 5 students (same branch or different branches)
10 |SDC-OE (22PROJ10 Project- | with a guide, may udertake one project (1 hour of theory/tutorial | 1 or 2 50 50 100 1
or 2 hours of practice/activities)
Total 500 | 500 | 1000 20

ASC (IC) - Applied Science Course - (IC - Integrated Course)

MES: Mechanical Engineering Stream (M)

ESC - Engineering Science Course

EES: Electrical & Electronics Engineering Stream (E)

ESC-OE : Engineering Science Course - Open Elective

CAED: Computer Aided Engineering Design

ETC-OE: Emerging Technology Course -Open Elective

SDC-OE: Skill Development Course - Open Elective

PLC-OE : Programming Language Course - Open Elective

HSMC: Humanities, Social Sciences and Management Course

AEC-OE: Ability Enhancement Cougse - Open Elective
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Sharnbasva University, Kalaburagi

Scheme for B.Tech., First Year Program from the Academic Year: 2022-23

All the B.Tech., branches offered by the University are grouped in to Four Streams (CES, MES, EES and CSS)

B.Tech., Il Semester, Chemistry Group - (for streams CES & CSS including CIV, CSE, AI&ML, Al&DS branches)

S| c y Teaching hours/week Examination
. ourse . Teaching Department, " PP CIE SEE | Total | Credits
e Course code Course Title Paper Setting Board Theory/ Tuioral F.mn:mm_\ Activiti Duration
Lecture Drawing es Marks | Marks | Marks
MATC21 i - 3 2 0 3+2 50 50 100 4
1 |ascqo) 22MATC Zmﬂ:mamﬁwnm for CES -1l Mathematics
22MATS21 [Mathematics for CSS - I 3 2 0 3+2 50 50 100 4
i 0 0 3 50 50 100 3
5 lasc 22CHEC22 |Chemistry for CES Chemistry 3
22CHES22 |Chemistry for CSS 3 0 0 3 50 50 100 3
3 |esc 22CED23  |CAED Mech Engg 2 2 0 |3o0r3+2| 50 | 50 | 100 3
4 |ESC-OE |22ESC24X |Engineering Science Course-l| Respective Dept. 2 0 0 3or3+2| 50 50 100 2
- i - Engg. Dept. .
5 ETC-OE / |22ETC25X/ |Emerging ._..mn::o_om< Course-ll/ Any Engg. Dept./ 3 or 2 (for integrated) 0 30r3¢2 | 50 50 100 3
PLC-OE [22PLC25X [Programming Language Course-I| Any Dept.
6 |AEC-OE |22AEC26X |Ability Enhancement Course-Il Any Dept. 1 hour theory or 2 hours tutorial /practice/activitiesor | 1 Or 2 50 50 100 1
7 [HSMC  |22CIPE27 |Indian Constitution Respective Dept |2 other combinations of all of them. lor2 50 50 | 100 1
8 |ASC-L 22CHEL28 |Chemistry Lab Chemistry 0 0 2 0 2 50 50 100 1
9 |ESC-L 22EECL29 |Electronics and Electrical Lab ECE or EEE 0 0 2 0 2 50 50 100 1
A batch of 4 to 5 students (same branch or different branches)
10 |SDC-OE |22PR0OJ20 (Project- 1l with a guide, may udertake one project (1 hour of theory/tutorial | 1 or 2 50 50 100 1
or 2 hours of practice/activities)
Total 500 | 500 | 1000 20

ASC (IC) - Applied Science Course - (IC - Integrated Course)

CES: Civil Engineering Stream (C)

ESC - Engineering Science Course

CSS: Computer Science & Engineering Stream (S)

ESC-OE : Engineering Science Course - Open Elective

CAED: Computer Aided Engineering Design

ETC-OE: Emerging Technology Course -Open Elective

SDC-OE: Skill Development Course - Open Elective

PLC-OE : Programming Language Course - Open Elective

HSMC: Humanities, Social Sciences and Management Course

AEC-OE: Ability Enhancement Course - Open Elective

YN




SHARNBASVA UNIVERSITY

Mechanical Engineering and Allied branches
(Chemistry group) ..

[ by, Applied Chemistry for Mechanical
Course Title! Engineering stream
Course Code: 22CHEM12/22 CIE Marks 50
) SEE Marks 50
course, Type Theory Total 100
Marks
Exam
Teaching Hours/Week 3 Hours 03
(L/T)
Total Hours of Pedagogy 40 frours Credits 03

Course objectives
e To enable students to acquire knowledge on principles of chemistry for engineering

applications.

e To develop an intuitive understanding of chemistry by emphasizing the related
branches of engineering.

* To provide students with a solid foundation in analytical reasoning required to solve
societal problems.

Teaching-Learning Process
These are samples trategies, which teacher can use to accelerate the attainment of the

various course outcomes and make Teaching-Learning more effective
o Flipped class
e Smart class room
e Bended mode of leaning
L]
[ ]

Interactive simulations and animation

Tutorial & remedial classes for needy students (not regular T/R)

Conducting Makeup classes

Demonstration of concepts either by building models or by industry visit

* Experiments in laboratories shall be executed in blended mode (conventional or non-
conventional methods)

¢ Use of ICT - Online videos, online courses

» Daily learning through assignments

Module-1: Energy Sources and Batteries (8 hr)

Fuels: Introduction, calorific value, determination of calorific value using bomb
calorimeter, numerical problems on GCV and NCV.
Green fuels: Introduction, power alcohol, synthesis and applications of biodiesel.
High energy fuels: Production of hydrogen by electrolysis of water and its advantages.
Energy devices: Introduction, construction, working, and applications of Photovoltaic cells,
Li-ion battery and methanol-oxygen fuel cell.

Module-2: Corrosion Science and Metal Finishing(8 hr)
Corrosion: Introduction, electrochemical theory of corrosion, types of corrosion-
differential metal, differential aeration (waterline and pitting), stress corrosion (caustic
embrittlement).
Corrosion control: Metal coating-galvanization, surface conversion coating-anodization
and cathodic protection-sacrificial anode method. Corrosion testing by weight loss method.
Corrosion penetration rate (CPR)-numerical problems.
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Meta] finishing:

Intl‘OdUCtiOn, Introduction,

technologic;n

importance. Electroplating:

1. NOTE: w
L2 hcl‘cvcr 1
¢ contact
hours are no¢ sufficient, tutorial hours can be converted to theory hours.

Electroplag
A Ing of chr i = -
nickel. Omium (hard). Electroless plating: Introduction,electroless plating of

Polymerc, I\;lodl.lle-B: Macromolecules for Engineering Applications (8 hr)
cop.densat; ntroduction, t}-rpe of polymerization with examples (Addition and
i 3 011.), molecular weight of polymers, numerical problems. Synthesis, properties
g engineering applications of polyethylene (PE) and polyvinyl chloride (PVC).
Pll ers: Synthesis, broperties and applications of Kevlar and nylon fibers.

astics: Introduction, synthesis, properties and industrial applications of poly(methyl
methacrylate) (PMMA) and Teflon.
Polymer composites: Introduction, pProperties and applications of fiber reinforced
polymers composites (FRPCQC),

Module-4: Phase Rule and Analytical Techniques (8 hr)

Phase rule: Introduction, Definition of terms: phase, components, degree of freedom, phase
rule equation. Phase diagram: One component (water system) .

Analytical techniques: Introduction, principle, instrumentation of potentiometric sensors;
its application in the estimation of iron, Optical sensors (colorimetry); its application in the
estimation of the copper, pPH-sensor (Glass electrode); its application in the determination
of pH of beverages.

Module-5: Materials for Engineering Applications (8 hr)

Metals and Alloys: Introduction, Properties and application of Iron and its alloys,
Ceramics: Introduction, classification based on chemical composition, properties and

applications of perovskites (CaTiO3).

Nanochemistry: Introduction, size-dependent properties of nanomaterial (surface area
and catalytical), synthesis of nanoparticles by sol-gel, and precipitation method.
Nanomaterials: Introduction, properties and engineering applications of carbon nanotubes

End graphene.

Course outcome (Course Skill Set): At the end of the course, the student will be able to:

CO1. | Identify the terms and Processes involved in scientific and engineering
applications

CO2. | Explain the phenomena of chemistry to describe the methods of engineering
Processes

CO3. | solve the problems in chemistry that are pertinent in engineering applications

CO4. | Apply the basic concepts of chemistry to explain the chemical properties and
Processes

COS5. | Analyze properties and Processes associated with chemical substances in
multidisciplinary situations ;
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to cach subject/ i : % (18
larks out Of 50) in the Ject/ course if the student secures not less than 35% (

out of 100) in 1 semester-end examination (SEE), and a minimum of4.0%_ (40 ma'rks
(Se 2 1 the S.um-and total of the CIE (Continuous Internal Evaluation) and SEE
'“_CSlCl End l;xmmnatlon) taken together.

ontinuous Interng] Evaluation(CIE):

The CIE shall be conducted by the course teacher throughout the semester. The suggested
components of CIE for Theory course are

The CIE marks for the theory component shall be 50 marks is as detailed below
® Three Tests cach of 15 Marks; (Third test is improvement test).
e CIE will be conducted by the university as per scheduled time table with question
papers for the subject (duration of | hour 15 minutes)
* Session wise assignments for 25 marks
* For Seminar and library work 05 marks
e Attendance 5 marks (95% to 100%), 04 marks (85% to 94%)

Semester End Examination (SEE) .
1. Theory SEE will be conducted by University as per the scheduled time table, withi

question papers for the subject (duration 03 hours)
2. The SEE question paper will be set for 100 marks and the marks scored will be
proportionately reduced to 50 marks.
3. The question paper will have ten full questions carrying equal marks.
4. Each full question carries 20 marks.
There will be two full questions (with a maximum of three sub questions) from each
module
Each full question will have sub questions covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from
each module.
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Suggested Learning ReSOUI'CeS:
Books (Title of the

; ‘ Book/Name of
Wiley Engmeering Chemistry, Wil
Mistry,

the author/N

ey India p

ame of the publisher/Edition and Year)
Satyaprakash g M

vt. Ltd. New Delhi, 2013- 2nd Editiori- ' B
anisha Agrawal, Khanna Book Publishing, De
awla, Dhanpat Rai & Co. (P) Ltd.

Engineering Che

ita Rattan, Kataria 5. Engineering Chemistry, Baskar, Wiley
1emistry - |, p, Grour

Krishana, Vikas Publishing Ltd., 12th
’ & Company Ltd,,
f Engineering Chemistry, SS Dara & Dr. SS Umare, S Chand 3

N O 1 W

EnEineering Cl
A Text book 0
Edition, 2011,

ry ional
i tty, [. K. Internationa

2 Text Book of Engineering Chemist ,» RV. Gadag and Nityananda Shetty

Publishing house. 20 Edition, 2016,  Edition, 1999
, i Edition, 1999.

> Text Book of Polymer Science, Fw. Billmeyer, John Wiley & Sons, 4

10. N

i i A.C. Arsenault, RSC
anOtEChnOIOgy A Chemical Approach to Nanomaterials, G.A. 0zin &
Publishing, 2005,

i 3rd
i lications, New York,
11. Corrosion Engineering, M. G. Fontana, N. D. Greene, McGraw Hill Public
i i ition, McGraw Hill, 2019.
12. Linden's Handbook of Batteries, Kirby W. Beard, Fifth Ed-]rt;o:-’imura, WilesBlaeiomeil 2003
13. OLED Display Fundamentals and Applications, Taka.toshl suj St Trandt o052 oy ELbiEes
14‘ Supercapacitors: Materials, Systems, and Applications, Max Lu,
| . . SS
el ety 2013% cture of Electrochemicals”, ASIA PACIFIC BUSINE
i ith Manufa
15. “Handbook on Electroplating wi | -
e o Panda, ials. National Research Council 1995, Washington,
i isi f Sensor Materials.
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Bengaluru, ISBN 978
: -93-85155
18. High Performance "70-3,2022
talli :
& Sons, 2010 etallic Materialg for Cost Setisitive Aocl
19. Instrumentg] Metho ¢ Applications, F., H. Froes,

ds of A i
p nalysis, g
rokashan, 2020 Dr. K. R. Mahadik and Dr. L, Sathiyanarayanan, Nirali

21. Polymer Science, v
4th Edition, 2021
22, Engineering Chemist;

, P CJai ; ;
23. Nanostructured maty CJain & Monica Jain, Dhan

pat Rai Publication, 2015-16t Edition.

erials i &
2002, and hanotechnology, Hari Singh, Nalwa, academic press, 1st Edition,

24, Nanotechnology Princi
Edition 2014

25. Princi .
ples of nanotechnology, Phanikumar, Scitech publications, 2nd Edition, 2010.

26. Chemis i i
try for Engineering Students, B. §. Jai Prakash, R. Venugopal, Sivakumaraiah & Pushpa

Iyengar., Subash Publications, 5t Edition, 2014
27.

Reprint, 2015.

28. Chemistry of Engineering materials, Malini S, K S Anantha Raju, CBS publishers Pvt Ltd.,
29. Laboratory Manual Engg. Chemistry, Anupma Rajput, Dhanpat Rai & Co.

et al. John Wiley

athan, Jayadev, Sreedhar, Newage Int. Publishers,

ples and Practices, Sulabha K Kulkarni, Capital Publishing Company, 3rd

Engineering Chemistry”, 0. G. Palanna, Tata McGraw Hill Education Pvt. Ltd. New Delhi, Fourth

Web links and Video Lectures (e-Resources):

e http://libgen.as/

e https://nptel.ac.in/downloads/122101001/

e https://nptel.ac.in/courses/104/103/104103019/

e https://ndliitkgp.ac.in/

e https://www.youtube.com/watch?v=faESCxAWR9k

e https://www.youtube.com/watch?v=TBqgXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-

91bHrDMjHWWh
e https://www.youtube.com/watch?v=j5HmI6KN4TI
e https://www.youtube.com/watch?v=X9GHBdyYcyo
e https://www.youtube.com/watch?v=1xWBPZnE[k8
e https://www.youtube.com/watch?v=wRA0-M8xBHM

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e https://www.vlab.co.in/broad-area-chemical-sciences
e https://demonstrations.wolfram.com/topics.php
e https://interestingengineering.com/science

COs and POs Mapping (Individual teacher has to fill up)
PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 3 1 1 1
co2 3 1 1 1
Co3 3 1 1 1
co4| 3 1 1 1
CO5 3 1 1 1




SHARNBASVA UNIVERSITY

Electrical & Electronics Engineering and Allied branches
(Chemistry group)

Course Title: Chc.mistry for Electrical and Electronics
Engineering stream
Course Code: 22CHEE12/22 CIE Marks 50
. SEE Marks 50
yp (Theory) Total 100
Marks
Teaching Hours/Week 3 SZ?JTS 03
(L/T)
Total Hours of Pedagogy 40 higiirs Credits 03

Course objectives
* To enable students to acquire knowledge on principles of chemistry for engineering
applications.
¢ To develop an intuitive understanding of chemistry by emphasizing the related
branches of engineering.
* To provide students with a solid foundation in analytical reasoning required to solve
societal problems.
Teaching-Learning Process
These are samples trategies, which teacher can use to accelerate the attainment of the
various course outcomes and make Teaching-Learning more effective
e Flipped class
Smart class room
Bended mode of leaning
Interactive simulations and animation
Tutorial & remedial classes for needy students (notregular T/R)
Conducting Makeup classes
Demonstration of concepts either by building models or by industry visit
Experiments in laboratories shall be executed in blended mode (conventional or non-
conventional methods)
¢ Use of ICT - Online videos, online courses
¢ Daily learning through assignments
MODULE 1: Conducting Materials and polymers
(8hr)
Conductors and Insulators: Introduction, principle with examples.
Semiconductors: Introduction, production of electronic grade silicon-Czochralski process
(CZ) and Float Zone (FZ) methods.
Polymers: Introduction, Molecular weight - Number average, Weight average and
numerical problems.Conducting polymers - synthesis and conducting mechanism of
polyacetylene. Preparation, properties and commercial applications of graphene oxide.
PCB: Electroless plating - Introduction, Electroless plating of copper in the manufacture of

double-sided PCB.

MODULE 2: Battery Technology and Sensors(8hr)

Batteries: Introduction to batteries, construction, working and applications of Ni-MH
battery, Lithium ion and Sodium ion batteries.
Fuel Cells: Introduction, construction, working and applications of methanol-oxygen and
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1. NOTE: Where
i ver the contg
¢t hours is not sufficient, tutorial hour can be converted to theory hours

TS P e
polymer electrolyte membrane ( PEM) fuel cell.

Sensors: |

* Introducti ki it

Electrochemimluctlon, working principle and applications of Conductometric sensors,

measurement ; fze_“SOI‘S, Thermometric sensors, and Optical sensors. Sensors for the
ot dissolved oxygen (DO). Electrochemical gas sensors for SOx and NOx.

i
MODULE 3: Corrosion Science and Energy Conversion
Corrosion Fi———— Systems(8hr)
osion Chemistry: Introduction, electrochemical theory of corrosion, types of

corrosion-differential metal and differential aeration. Corrosion control - galvanization,
anodization and sacrificial anode method. Corrosion Penetration Rate (CPR) - Introduction

and numerical problem.

Electrode System: Introduction, types of electrodes. lon selective electrode - definition,
construction, working and applications of glass electrode. Determination of pH using glass|
electrode. Reference electrode - Introduction, calomel electrode - construction, working and
applications of calomel electrode. Concentration cell- Definition, construction and

Numerical problems.
Solar Energy: Introduction, importance of solar PV cell, construction and working of solar
PV cell, advantages and disadvantages.

MODULE 4: Display and Memory Systems (8hr)
Display Systems: Photoactive and electroactive materials, Nanomaterials and organic
materials used in optoelectronic devices. Liquid crystals (LC’s) - Introduction, classification,
properties and application in Liquid Crystal Displays (LCD’s). Properties and application of
Organic Light Emitting Diodes (OLED’s) and Quantum Light Emitting Diodes (QLED’s), Light
emitting electrochemical cells.
Memory : Introduction, Basic concepts of electronic memory, History of
organic/polymer electronic memory devices, Classification of electronic memory devices,
types of organic memory devices (organic molecules, polymeric materials, organic-

inorganic hybrid materials).

MODULE 5: Nanomaterials, E-Waste Management and
Analytical Techniques (8hr)
Nanomaterials : Introduction, size dependent properties of nanomaterials (surface area,

catalytic and electrical), preparation of NPs by sol-gel and precipitation methods
E-Waste: Introduction, sources of e-waste, Composition, Characteristics, and Need of e-
waste management. Toxic materials used in manufacturing electronic and electrical
products, health hazards due to exposure to e-waste. Recycling and Recovery: Different
approaches of recycling (separation, thermal treatment)
Analytical Techniques: Introduction, principle and instrumentation of Colorimetric
sensors; its application in the estimation of copper, Potentiometric sensors; its application

in the estimation of iron.
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Assessmcnt Details (both CIE and SEE) =

The weightage of Contj

nuous Internal Evaluation (CIE) is 50% and for Semester
End Exam (SEE) is 50%. The mini

minimum passing marks for the CIE is 45% of the maximum
marks (23 marks oyt of 50).

) The minimum passing marks for the SEE is 35% of thel
maximum marks (18 marks out of 50).

A student shall be deemed to have satisfied the academic requirements and earned|
the credits allotted to each subject/ course if the student Secures not less than 35% (18
Marks out of 50) in the semester-end examination (SEE), and a minimum of 40% (40 marks

out of 100) in the sum and total of the CIE (Continuous Internal Evaluation) and SEE
(Semester End Examination) taken together.

Continuous Internal Evaluation(CIE):

The CIE shall be conducted by the course teacher throughout the semester. The suggested
components of CIE for Theory course are

The CIE marks for the theory component shall be 50 marks is as detailed below

® Three Tests each of 15 Marks; (Third test is improvement test).

® CIE will be conducted by the university as per scheduled time table with question|
papers for the subject (duration of 1 hour 15 minutes)

* Session wise assignments for 25 marks

e For Seminar and library work 05 marks

e Attendance 5 marks (95% to 100%), 04 marks (85% to 94%))

Semester End Examination (SEE)

1. Theory SEE will be conducted by University as per the scheduled time table, with|
question papers for the subject (duration 03 hours)

2. The SEE question paper will be set for 100 marks and the marks scored will bel
proportionately reduced to 50 marks,

3. The question paper will have ten full questions carrying equal marks.

4. Each full question carries 20 marks.

5. There will be two full questions (with a maximum of three sub questions) from each|
module
6. Each full question will have sub questions covering all the topics under a module.

7. The students will have to answer five full questions, selecting one full question from|
each module.




Suggested Learning Resources;

Book.s (Title of the Book/Name of
Wiley Engineering Chemis
Engineering Chemistry, 54
A Text Book of Engg. Che;
Essentials of Physic
Applied Chemistry,
Engineering Chemi
A Text book of Eng
12"Edition, 2011,
A Text Book of Engineering Chemistry,
Publishing house, 2nd Edition, 2016,

o ;ext Book of Polymer Science, F.W. Billmeyer, John Wiley & Sons, 4th Edition, 1999,
- Nanotechnology A Chemical Approach to Nanomaterials, G.A. 0zin& A.C. Arsenault, RSC
Publishing, 2005,

11. Corrosion Engineering, M. G. Fontana, N. D. Greene, McGraw Hill Publications, New York, 3rd
Edition, 1996.

12. Linden's Handbook of Batteries, Kirby W. Beard, Fifth Edition, McGraw Hill, 2019.

13. OLED Display Fundamentals and Applications, TakatoshiTsujimura, Wiley-Blackwell , 2012

14. Supercapacitors: Materials, Systems, and Applications, Max Lu, Francois Beguin,
ElzbietaFrackowiak, Wiley-VCH; 1st edition, 2013.

15. “Handbook on Electroplating with Manufacture of Electrochemicals”, ASIA PACIFIC BUSINESS
PRESS Inc., 2017. Dr. H. Panda,

16. Expanding the Vision of Sensor Materials. National Research Council 1995, Washington, DC: The

anisha Agrawal, Khanna Book Publishi i
. ' ) » ng, Delhi
mistry, Shashi Chawla, Dhanpat Rai & Co. (P) Ltd.

al Chemistry, Bahl&Tuli, S.Chand Publishing

Sliiilta Rattan, Kataria 5, Engineering Chemistry, Baskar, Wiley
Stry -1, D. GrourKrishana, Vikas Publishing

ineering Chemistry, SS Dara & Dr. 5§ Umare, S Chand & Company Ltd.,

SOy U AW e

RV. Gadag and Nityananda Shetty, I. K. International

National Academies Press. doi: 10.17226/4782.

17. Engineering Chemistry, Edited by Dr. Mahesh B and Dr. Roopashree B, Sunstar Publisher,
Bengaluru, ISBN 978-93-85155-70-3, 2022

18. High Performance Metallic Materials for Cost Sensitive Applications, F. H. Froes, et al. John Wiley

& Sons, 2010
19. Instrumental Methods of Analysis, Dr. K. R. Mahadikand Dr. L. Sathiyanarayanan,
NiraliPrakashan, 2020

20. Principles of Instrumental Analysis, Douglas A. Skoog, F. James Holler, Stanley R. Crouch Seventh
Edition, Cengage Learning, 2020

21. Polymer Science, V R Gowariker, N V Viswanathan, Jayadev, Sreedhar, Newage Int. Publishers,
4th Edition, 2021

22. Engineering Chemistry, P C Jain & Monica Jain, Dhanpat Rai Publication, 2015-16th Edition.

23. Nanostructured materials and nanotechnology, Hari Singh, Nalwa, academic press, 1stEdition,
2002.

24. Nanotechnology Principles and Practices, Sulabha K Kulkarni, Capital Publishing Company, 3
Edition 2014

25, Principles of nanotechnology, Phanikumar, Scitech publications, 2nd Edition, 2010.

26. Chemistry for Engineering Students, B. S. Jai Prakash, R. Venugopal, Sivakumaraiah& Pushpa
Iyengar., Subash Publications, 5t Edition, 2014

27. “Engineering Chemistry”, 0. G. Palanna, Tata McGraw Hill Education Pvt. Ltd. New Delhi, Fourth
Reprint, 2015,

28. Chemistry of Engineering materials, Malini S, K S Anantha Raju, CBS publishers Pvt Ltd.,

29. Laboratory Manual Engg. Chemistry, Anupma Rajput, Dhanpat Rai & Co.

Web links and Video Lectures (e-Resources):
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http://libgen.rs/

/

o https://www.youtube.com/watch2y=f: ESCXAWROK
¢ https://www.youtube.com/watch?v=

: N2V=TBGXMWaxZYM&list=PLyhmwFtznRhuz81L1bh3X-
91bHrDMjHWWh

httns://www.vouMMﬁv:iSl'lm|6KN4Tl
e hitps://www.youtube.com /watch?v=X9GHBdyYcyo
. MM/\VWW.y(QlI_UﬂMMh'ZV= IXxWBPZnE[k8
e Dhttps:/ (www.youtube.com/walch?v=wR/\o-M8xBHM
Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e https://www.vlab.co.in/broad-area-chemical-sciences
e https://demonstrations.wolfram.com/topics.php

e https://interestingengineering.com/science

COs and POs Mapping (Individual teacher has to fill up)
PO
PO1 | POZ | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1| 3 1 1 1
coz | 3 1 1 1
co3 | 3 1 1 1
co4| 3 1 1 1
cos5| 3 1 1 1

-

"
&
N

/@‘“/\f@)

;a/



SHARNBASVA UNIVERSITY
Engincering Chemistry Lab

" Enginecring Chemistry Lab (Common for all
Course Title: Branches /Streams)

Course Code: 22CHEL18/28 CIE Marks 50
SEE Marks 50
Course Type (Practical) Total 100

Marks

Exam
Teaching Hours/Week 2 Hairs 02

(Practical)

Total Hours of Pedagogy SR HgUES Credits 01

Coursc Objectives:

e To provide students with practical knowledge of
e Quantitative analysis of materials by classical methods of analysis.

e Instrumental methods for developing experimental skills in building
technicalcompetence.

Instrumental Experiments

Potentiometric estimation of FAS using standard K,Cr,0O7 solution.
Conductometric estimation of acid mixture.
Determination of Viscosity co-efficient of the given liquid using Ostwald’s viscometer.

Colorimetric estimation of estimation of copper.
Determination of pKa of the given weak acid using pH meter.

D

Volumetric Experiments

1. Estimation of total hardness of water by EDTA complexometric method.

2. Estimation of CaO in cement solution by rapid EDTA method.

3. Determination of percentage of Copper in brass using standard sodium
thiosulphatesolution.

4. Determination of COD of waste water.

5. Estimation of Iron in haematite ore solution using standard K2Cr,O7 solution by
externalindicator method.

Demonstration Experiments

1. Synthesis of nanomaterials by precipitation method.

Goged 120 8 M
Bl g T B

L1,



1S course, Students wi[] |y
proccdure.(Knowlcdge)

Co2: Understanding the re

CO3: Applications

CO 4; Handling different
involved for quick

ave the knowledge in,
actlons.(Comprehcnsion)

)’PZS of instruments for analysis of materials using small quantities ofmaterials

. ) ; and accurate results (Analysis)

£0s: ii‘;?;:rgq:’istc?‘ffel’e.“t lype?nf’titralions.for c-zslimalion of concerned in materials using

é Y more quantities of materials involved for good results (Synthesis)
Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester
End Exam (SEE) is 50%. The minimum passing marks for the CIE is 45% of the
maximum marks (23 marks out of 50). The minimum passing marks for the SEE is 35%
of the maximum marks (18 marks out of 50).
A student shall be deemed to have satisfied the academic requirements and earned

the credits allotted to each subject/ course if the student secures not less than 35% (18
Marks out of 50) in the semester-end examination (SEE), and a minimum of 40% (40
marks out of 100) in the sum and total of the CIE (Continuous Internal Evaluation) and
SEE (Semester End Examination) taken together.

CIE for the practical component

* On completion of every experiment in the laboratory, the students shall be evaluated and
marks shall be awarded on the same day.

® The 25 marks are for conducting the experiment and preparation of the laboratory
record,10 marks for individual evaluation (which includes viva voce), (the average of
total experiments}

*  The 15 marks shall be for the test conducted at the end of the semester, for the subject
(duration of 1 hour 15 minutes)

SEE for the practical component

* SEE marks for the practical course is 50 marks

* All laboratory experiments are to be included for the practical exam

* Break up marks and the instructions printed on the cover page of the answer script to
be strictly adhered to by the examiners

* Students can pick one question (experiment) from the questions lot prepared by the
examiners

* General rubrics suggested for SEE are mentioned here write up 15%, conduction
procedure and resulst is 70% and viva voce 10% of maximum marks.

* Practical SEE will be conducted by University as per the scheduled time table, for
the subject (duration 02 hours)
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Reference Books:

1. G.H. Jeffery, J. Bassett, J, Mendham and R.C, Denney, "Vogel's A I, Text

Book ofQuantitative analysis, Dorling Kindersley (Idia) Pvt. Ltd. 35™
Edition 2012,

2. O.P. Vermani & Narula, "Theory and Practice in Applied Chemistry", New Age
InternationalPublishers.

s " 111 i ia. 5
3. GaryD. Christian, "Analytical chemistry", 6th Edition, Wiley India.201
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SHARNBASVA UNIVERSITY
Civil Engineering and Allied branches

(Chemistry group)
I Applied Chemistry for Civil Engineering
Course Title: Strasiti
Course Code: 22CHEC12/22 CIE Marks 50
. SEE Marks 50
GOURSELYpE Theory Total
100
Marks
Exam
Teaching Hours/Week (L/T) 3 Houts 03
Total Hours of Pedagogy <+ Hgurs Credits 03

Course objectives
* To enable students to acquire knowledge on principles of chemistry for engineering
applications.
e To develop an intuitive understanding of chemistry by emphasizing the related
branches of engineering.
* To provide students with a solid foundation in analytical reasoning required to solve
societal problems.
Teaching-Learning Process
Teaching-Learning Process
These are samples trategies, which teacher can use to accelerate the attainment of the
various course outcomes and make Teaching-Learning more effective
e Flipped class
Smart class room
Bended mode of leaning
Interactive simulations and animation
Tutorial & remedial classes for needy students (not regular T/ R)
Conducting Makeup classes
Demonstration of concepts either by building models or by industry visit
* Experiments in laboratories shall be executed in blended mode (conventional or non-
conventional methods)
¢ Use of ICT - Online videos, online courses
e Daily learning through assignments
Module-1: Structural Materials (8 hr)

Metals and Alloys: Introduction, Properties and application of Iron and its alloys,

Cement: Introduction, composition, properties, classification, manufacturing process of
cement, process of setting and hardening of cement, additives for cement and testing of
cement.

Refractories: Introduction, classification based on chemical composition, properties and
application of refractory materials (clay bricks. silicon bricks, casting materials)

Glass: Introduction, Composition, Types, Preparation of Soda-lime glass, properties and
applications of Soda-lime glass.

Module-2: Energy Conversion Systems and Corrosion (8 hr)

Energy conversion: Fuel Cells: Introduction, construction, working and applications of
methanol-oxygen and polymer electrolyte membrane (PEM) fuel cell.

Storage devices: Introduction, construction and working of Li-ion battery. y

&
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metal and aerqyi hemical corrosion of steel in concrete, types (differential
1on), Stress corrosion in civil structures, corrosion control (design and

oiiy) ofmate"ial& galvanization, anodization and sacrificial anode method).
Nanotechnolg M.Od“le'3= meotechnology and Water Technology (8 hlj)

8Y: Introduction, size dependent properties of nanomaterial (surface area
o atalytic), Synthesis of nanomaterial by sol-gel method and precipitation method.
Nanomaterial& Introduction, properties and engineering applications of carbon
nanotubes, graphene and nanomaterials for water treatment (Metal oxide).
Water technology: Introduction, water parameters, hardness of water, determination of
temporary, permanent and total hardness by EDTA method, numerical problems, softening
of water by ion exchange method, desalination of water by reverse osmosis, determination
ofCOD, numerical problems.

Module-4:Polymer and Composites (8 hr)
Polymer: Introduction, type of polymerization with examples (Addition and condensation),
molecular weight of polymers, numerical problems. Synthesis, properties and engineering
applications of polyethylene (PE) and polyvinyl chloride (PVC).
Fibers and composites: Synthesis, properties and applications of Kevlar and nylon fibers.
Adhesives: Introduction, properties and applications of epoxy resin.
Biodegradable polymers: Synthesis of polylactic acid (PLA) and their applications.

Module-5:Phase Rule and Analytical Techniques (8 hr)
Phase rule: Introduction, Definition of terms: phase, components, degree of freedom, phase
rule equation. Phase diagram: One component (water system) .
Analytical techniques: Introduction, principle, instrumentation of potentiometric sensors;
its application in the estimation of iron, Optical sensors (colorimetry); its application in the
estimation of the copper, pH-sensor (Glass electrode); its application in the determination
of pH of beverages.
Course outcome (Course Skill Set)
At the end of the course the student will be able to:
CO1. | Identify the terms and Processes involved in scientific and engineering
applications
CO02. | Explain the phenomena of chemistry to describe the methods of engineering
processes
C03. | Solve for the problems in chemistry that are pertinent in engineering applications
CO4. | Apply the basic concepts of chemistry to explain the chemical properties and
processes
COS. | Analyze properties and Processes associated with chemical substances in
multidisciplinary situations
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L (smgg) i :%% :/)f %mtm}lo.us Internal Evaluation (CIE) is 50% and for Semester
> 9U7. The minimum passing marks for the CIE is 45% of the maximum

marks (23 marks o
: s out of 50). The mini i
maximum marks (18 mark)s ;Illcol;l;r(\;)mum . -

A
the cre dil;gllld(ftlllcl(islt‘gll':)c] deemed to have satisfied the academic requircments and earned
Maslsoit of 50) in 4 ach subject/ course |.fth? student secures not less than 35% (18
out of 100) in the 1¢ semester-end examination (SEE), and a minimum of 40% (40 marks
(Ser ‘ ’sun_l aqd total of the CIE (Continuous Internal Evaluation) and SEE
nester End Examination) taken together.

gontinuous Internal Evaluation(CIE):
he CIE shall be conducted by the course teacher throughout the semester. The sugge

components of CIE for Theory course are
The CIE marks for the theory component shall be 50 marks is as detailed below

e Three Tests each of 15 Marks; (Third test is improvement test).

e CIE will be conducted by the university as per scheduled time table with question
papers for the subject (duration of 1 hour 15 minutes)

e Session wise assignments for 25 marks

e For Seminar and library work 05 marks

e Attendance 5 marks (95% to 100%), 04 marks (85% to 94%)

Semester End Examination (SEE)
1. Theory SEE will be conducted by University as per

question papers for the subject (duration 03 hours)
2. The SEE question paper will be set for 100 marks and th
proportionately reduced to 50 marks.
3. The question paper will have ten full questions carrying equal marks.
4. Each full question carries 20 marks.
5 There will be two full questions (with a maximum of three sub

module
6. Each full question will have sub questions covering
7. The students will have to answer five full questions, selecting one full question from

each module.

sted

the scheduled time table, with

e marks scored will be

questions) from each

all the topics under a module.




suggested Learning Resources:
Books (Title
Wile(y Engi:(re:?i(;ggﬁl:/wamc o.fthe author/Name of the publisher/Edition
b b m;stw, Wiley India Pyt. Ltd. New Delhi, 2013- 20 Edition.
PR ot l(’:}]'. at.yaprakash& Manisha Agrawal, Khanna Book P
et E z_;g- lemlftly. Shashi Chawla, Dhanpat Rai & Co. (P) Ld.
AL ‘ ysical Chemistry, Bahl&Tuli, S.Chand Publishing
App}md Chemistry, Sunita Rattan, Kataria 5. Engineering Chemistry, Baskar,
Engineering Chemistry - 1, D. GrourKrishana, Vikas Publishing
A Text book of Engineering Chemistry, SS Dara & Dr. S5 Umare,
12tEdition, 2011.
8. A Text Book of Engineering Chemistry,
Publishing house. 2nd Edition, 2016.
9. Text Book of Polymer Science, F.W. Billmeyer, ]
10. Nanotechnology A Chemical Approach to Nanoma
Publishing, 2005.
11. Corrosion Engineering,
Edition, 1996.
12. Linden's Handbook of Batteries,

w

NouswNR

R.V. Gadag and Nityananda Shetty,

ohn Wiley & Sons, 4" Edition, 1

M. G. Fontana, N. D. Greene, McGraw

Kirby W. Beard, Fifth Edition, McGraw Hill, 20

15. “Handbook on Electroplating with Manufacture of Electroch

PRESS Inc., 2017. Dr. H. Panda,

16. Expanding the Vision of Sensor Materials. National Research

17. Engineering Chemistry, Edited by Dr. Mahesh B and Dr. R
Bengaluru, ISBN 978-93-85155-70-3, 2022

rformance Metallic Materials for Cost Sensitive Applications,

18. High Pe
& Sons, 2010

19. Instrumental Methods of Analysis, Dr. K. R. Mahadik and Dr. L.
NiraliPrakashan, 2020

20. Principles of [nstrumental Analysis, Douglas A. Skoog, F.]James Holler,

21. Polymer Science, V R Gowariker, N'V Viswanathan, Jayadev, Sreedhar,
4th Edition, 2021

22. Engineering Chemistry,

23. Nanostructured materials and n
2002.

24. Nanotechnology Principles and P
Edition 2014

25. Principles of nanotechnology,

26. Chemistry for Engineering Students,
Jyengar., Subash Publications, 5 Edition, 2014

27. “Engineering Chemistry”, 0. G. Palanna, Tata McGr
Reprint, 2015.

28. Chemistry of Engineering materials,

29. Laboratory Manual Engg. Chemistry,

P CJain & Monica Jain, Dhanpa
anotechnology, Hari Singh, Nalwa,

ractices, Sulabha K Kulkarni,

Phanikumar, Scitech publications,
B. S. Jai Prakash, R. Venugo

aw Hill Education Pvt. Ltd.

Malini S, K S Anantha Raju, CBS publisher
Anupma Rajput, Dhanpat Rai & Co.

)

ublishing, Delhi

s Chand & Company Ltd.,

terials, G.A. 0zin& A.C. Arsenault, RSC

Hill Publications, New York, 3

hiTsujimura, wiley-Blac

13. OLED Display Fundamentals and Applications, Takatos .
14. Supercapacitors: Materials, Systems, and Applications, Max Lu, Francois Beguin,

ElzbietaFrackowiak, Wiley-VCH; 1st edition, 2013.
emicals”, ASIA PACIFIC BUSINESS

Council 1995, Washington, DC: The

National Academies Press. doi: 10.17226/4782.
oopashree B, Sunstar Publisher,

F. H. Froes, et al. John Wiley

Stanley R. Crouch Seventh

Edition, Cengage Learning, 2020
Newage Int. Publishers,

t Rai Publication, 2015-16th Edition.
academic press, 1stEdition,

Capital Publishing Company, 31

2nd Edition, 2010.
pal, Sivakumaraiah& Pushpa

and Year)

iley

I. K. lnternational

999.

19.
kwell , 2012

Sathiyanarayanan,

New Delhi, Fourth

s Pvt Ltd,,

Web links and Video Lectures (e-Resources):

I

&
&



o _LLMNOI ac,1n[downltmlﬂZ10] 001/

e https://nptelacin/courses/ 104/103/104103019,/

. hups //ndl, litkgp.ac. in/

https://www w.youtube.com/wat h?y=
e hitps://www v.youtube.com/watch?v=T

aESCxAWRIK
Nv=TBqXMWaxZy

https://www.youtube,c com/watch?v=jSHmI6KNATI

hittps://www.youtube.com /walch?v=X9GHBdyYcyo
https: //www. youtube.com/watch?v=1xWBPZnE[k8

httns://www.voutuhe.com/wuLch?v=wRAo-M8xBlIM

JaxZYM&list=PLyhmwFtznRhuz81,1bb3X-
S1IbHrDMiHWWh

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com /topics.php

* https://interestingengineering.com/science
COs and POs Mapping (Individual teacher has to fill up)
PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 PO11 | PO12
Cco1 3 1 1 1
Cco2 3 1 1 1
Cco3 3 1 1 1
co4| 3 1 1 1
Co5 3 1 1 1
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SHARNBASVA UNIVERSITY

Computer Science and Engineering and allied branches

(Chemistry group)
Course Title: Applied Chemistry fqr Computer Science &
Engineering stream
Course Code: 22CHES12 /22 CIE Marks 50
Course T SEE Marks 50
ourse Lype (Theory) Total 100
Marks
. A Exam
Teaching Hours/Week (L/T) 8 Héiiie 3
Total Hours of Pedagogy 40 hours Credits 3

Course objectives
* To enable students to acquire knowledge on principles of chemistry for engineering
applications.
* To develop an intuitive understanding of chemistry by emphasizing the related
branches of engineering.
* To provide students with a solid foundation in analytical reasoning required to solve
societal problems.

Teaching-Learning Process
These are samples trategies, which teacher can use to accelerate the attainment of the
various course outcomes and make Teaching-Learning more effective
e Flipped class
e Smart class room
* Bended mode of leaning
¢ Interactive simulations and animation
e Tutorial & remedial classes for needy students (not regular T/R)
Conducting Makeup classes
Demonstration of concepts either by building models or by industry visit
* Experiments in laboratories shall be executed in blended mode (conventional or non-
conventional methods)
¢ Use of ICT - Online videos, online courses
* Daily learning through assignments

MODULE 1: Energy Storage Systems and Sensors (8hr)

Energy Storage Systems: Introduction to batteries, construction, working and applications
of Ni-MH battery, Lithium ion and Sodium ion batteries.

Sensors: Introduction, working principle and applications of Conductometric sensors,
Electrochemical sensors, Thermometric sensors, and Optical sensors. Sensors for the
measurement of dissolved oxygen (DO). Electrochemical gas sensors for SOx and NOx.

MODULE 2: Display and Memory Systems (8hr)

Display Systems: Photoactive and electroactive materials, Nanomaterials and organic
materials used in optoelectronic devices. Liquid crystals (LC’s) - Introduction, classification,
properties and application in Liquid Crystal Displays (LCD’s). Properties and application of
Organic Light Emitting Diodes (OLED’s) and Quantum Light Emitting Diodes (QLED’s), Light
emitting electrochemical cells.

Memory : Introduction, Basic concepts of electronic memory, History of
orgainic/polymer electronic memory devices, Classification of electronic memory devices,




4

1. NOTE: W}
« Wherever the con
tact hours is not sufficient, tutorial hour can be converted to theory hours

types of organic memor

: : y devices (organic molecules, polymeric materials, organic-
morganic hybrid materials). ’ '

: MODULE 3: Electrode System and Corrosion(8hr)

Corrosion Chemistry: Introduction, electrochemical theory of corrosion, types of
corrosion-differential metal and differential aeration. Corrosion control - galvanization,
anodization and sacrificial anode method. Corrosion Penetration Rate (CPR) - Introduction
and numerical problem.

Electrode System: Introduction, types of electrodes. lon selective electrode - definition,
construction, working and applications of glass electrode. Determination of pH using glass
electrode. Reference electrode - Introduction, calomel electrode - construction, working

and applications of calomel electrode. Concentration cell- Definition, construction and
Numerical problems.

MODULE 4: Green Fuels and Polymers (8hr)
Green Fuels: Introduction, construction and working of solar photovoltaic cell, advantages,

and disadvantages. Generation of energy (green hydrogen) by electrolysis of water and its
advantages.

Polymers: Introduction, Molecular weight - Number average, weight average and
numerical problems. Conducting polymers - synthesis and conducting mechanism of
polyacetylene and commercial applications. Preparation, properties, and commercial
applications of graphene oxide.
MODULE 5: Analytical Techniques and E-Waste

Management (8hr)
Analytical Techniques: Introduction, principle and instrumentation of Conductometry; its
application in the estimation of weak acid. Potentiometry; its application in the estimation
of iron.
E-Waste: Introduction, sources of e-waste, Composition, Characteristics, and Need of e-
waste management. Toxic materials used in manufacturing electronic and electrical
products, health hazards due to exposure to e-waste. Recycling and Recovery: Different
approaches of recycling (separation, thermal treatment)

Course outcome (Course Skill Set)
At the end of the course the student will be able to:

CO1. [ Identify the terms and processes involved in scientific and engineering
Applications

CO2. | Explain the phenomena of chemistry to describe the methods of engineering
processes

€03. | Solve for the problems in chemistry that are pertinent in engineering applications

CO4. | Apply the basic concepts of chemistry to explain the chemical properties and
processes

COS5. | Analyze properties and Processes associated with chemical substances in

. multidisciplinary situations
g |
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Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester

End Exam (SEE) is 50%. The minimum passing marks for the CIE is 45% of the maximum
marks (23 marks out of 50). The minimum passing marks for the SEE is 35% of the

maximum marks (18 marks out of 50).
A student shall be deemed to have satisfied the academic requirements and carncd

the credits allotted to cach subject/ course if the student secures not less than 35% (18
Marks out of 50) in the semester-cnd examination (SEE), and a minimum of 49% (40 marks
out of 100) in the sum and total of the CIE (Continuous Internal Evaluation) and SEE]

(Semester End Examination) taken together.

Continuous Internal Evaluation(CIE): ;
The CIE shall be conducted by the course teacher throughout the semester. The suggested

components of CIE for Theory course are ) )
The CIE marks for the theory component shall be 50 marks is as detailed below
e Three Tests each of 15 Marks; (Third test is improvement test).

e CIE will be conducted by the university as per scheduled time table with question
papers for the subject (duration of 1 hour 15 minutes)

e Session wise assignments for 25 marks

e For Seminar and library work 05 marks

e Attendance 5 marks (95% to 100%), 04 marks (85% to 94%)

Semester End Examination (SEE)
1. Theory SEE will be conducted by University as per the sche

ct (duration 03 hours)
Il be set for 100 marks and the marks scored will be

duled time table, with

question papers for the subje
2. The SEE question paper wi
proportionately reduced to 50 marks.
3. The question paper will have ten full questions carrying equal marks.
4. Each full question carries 20 marks.
5. There will be two full questions (with a max
module
6. Each full question will have sub questions covering a
7. The students will have to answer five full questions, se

imum of three sub questions) from each

11 the topics under a module.
lecting one full question from|

each module.
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Suggested Learning Resources:

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)

27.

. Laboratory Manual Engg, Chemistry, Anupma Rajput, Dhanpat Rai & Co.

\)&

\é\:lgy Engineering Chemistry, Wiley India Pyt. Ltd. New Delhi, 2013- 2 Edition. _
gineering Chemistry, Satyaprakash & Manisha Agrawal, Khanna Book Publishing, Delhi
AText Book of Engg. Chemistry, Shashi Chawla, Dhanpat Rai & Co. (P) Ltd.

Essentials of Physical Chemistry, Bahl&Tuli, S.Chand Publishing

Applied Chemistry, Sunita Rattan, Kataria 5. Engineering Chemistry, Baskar, Wiley
Engineering Chemistry - 1, D. Grour Krishana, Vikas Publishing

A Text book of Engineering Chemistry, SS Dara & Dr. S§ Umare, § Chand & Company Ltd,,
12! Edition, 2011.

A Text Book of Engineering Chemistry, R.V. Gadag and Nityananda Shetty, I K
International Publishing house. 2n Edition, 2016.

Text Book of Polymer Science, F.W. Billmeyer, John Wiley & Sons, 4t Edition, 1999.
Nanotechnology A Chemical Approach to Nanomaterials, G.A. Ozin & A.C. Arsenault, RSC
Publishing, 2005. .

Corrosion Engineering, M. G. Fontana, N. D. Greene, McGraw Hill Publications, New York,
3rdEdition, 1996.

Linden's Handbook of Batteries, Kirby W. Beard, Fifth Edition, McGraw Hill, 2019.

OLED Display Fundamentals and Applications, Takatoshi Tsujimura, Wiley-Blackwell, e

Supercapacitors: Materials, Systems, and Applications, Max Lu, Francois Beguin, Elzbieta
Frackowiak, Wiley-VCH; 1st edition, 2013.

“Handbook on Electroplating with Manufacture of Electrochemicals”, ASIA PACIFIC BUSINESS
PRESS Inc., 2017. Dr. H. Panda,
Expanding the Vision of Sensor Materials. National Research Council 1995, Washington, DC: The
National Academies Press. doi: 10.17226/4782.

Engineering Chemistry, Edited by Dr. Mahesh B and Dr. Roopashree B, Sunstar Publisher,
Bengaluruy, ISBN 978-93-85155-70-3, 2022

High Performance Metallic Materials for Cost Sensitive Applications, F. H. Froes, et al. John Wiley
& Sons, 2010

Instrumental Methods of Analysis, Dr. K. R. Mahadik and Dr. L. Sathiyanarayanan, Nirali
Prakashan, 2020

Principles of Instrumental Analysis, Douglas A. Skoog, F.James Holler, Stanley R. Crouch Seventh
Edition, Cengage Learning, 2020
Polymer Science, V R Gowariker, N V Viswanathan, Jayadev, Sreedhar, Newage Int. Publishers,
4th Edition, 2021

Engineering Chemistry, P CJain & Monica Jain, Dhanpat Rai Publication, 2015-16 Edition.
Nanostructured materials and nanotechnology, Hari Singh, Nalwa, academic press, 1stEdition,
2002.

Nanotechnology Principles and Practices, Sulabha K Kulkarni, Capital Publishing Company, 3
Edition 2014

Principles of nanotechnology, Phanikumar, Scitech publications, 2nd Edition, 2010.

Chemistry for Engineering Students, B. S. Jai Prakash, R. Venugopal, Sivakumaraiah & Pushpa
Iyengar., Subash Publications, 5t Edition, 2014

“Engineering Chemistry”, 0. G. Palanna, Tata McGraw Hill Education Pvt. Ltd. New Delhi, Fourth
Reprint, 2015.

Chemistry of Engineering materials, Malini S, K S Anantha Raju, CBS publishers Pvt Ltd.,

T
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web links and Video Lectures (e-Resources):

e http://libgen.rs

. httos://nDtel.ac.in/downloads/l22101001/

. httm//nmel.ac.in/courses/104-/103/104103019/

e https://ndliitkgp.ac.in/

e https://www.youtube.com /watch?v=faESCXAWR9k

e https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1 bb3X-
91IbHIrDMjHWWh

e https://www.youtube.com/watch?v={SHmIGKN4TI

e  https://www.youtube.com/watch?v=X9GHBdyYcyo

e  https://www.youtube.com/watch?v=1xWBPZnE]k8

e Dttps://www.youtube.com/watch?v=wRAo-M8xBHM
Activity Based Learning (Suggested Activities in Class)/ Pract

e lhttps://www.vlab.co.in/broad-area-chemical-sciences

e lttps://demonstrations.wolfram.com/topics.php

ical Based learning

e https://interestingengineering.com/science

COs and POs Mapping (Individual teacher has to fill up)
PO
PO1 P02 PO3 | PO4 | PO5 | PO6 po7 | P08 | PO9 PO10 JOll P012
Cco1 3 1 1 1
co2 3 1 1 1
Cco3 3 1 1 1
co4 3 1 1 1 ]
CO5 3 1 1 1
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Ref No: Date: 08-11-2022

DEPARTMENT OF CHEMISTRY BOARD OF STUDIES(BOS) MEETING

Proceeding of BOS Department of Chemistry was held on 08.11.2022 at 11:00 am in the
Department of Chemistry B.Tech (Co-ed) building, Sharnbasva University.

AGENDA OF THE MEETING

1. Approval of syllabus and Question paper pattern of B.Tech. Engineering Chemistry for CES,
CSS, MES and EES Streams as per NEP-2020 scheme for the academic year 2022-23 and
2023-24

2. Approval of syllabus and Question paper pattern of B.Tech. Engineering Chemistry Lab is
common for all CES, CSS, MES and EES Streams as per NEP-2020 scheme for the academic
year 2022-23 and 2023-24

MINUTES OF THE MEETING

1. Proceeding of the meeting of the board of studies in chemistry held on 8" Nov 2022 at 11:00
am to prepare the syllabus and Question paper pattern of B.Tech. Engineering Chemistry,
Choice Based Credit System (CBCS), Outcome Based Education (OBE) and as per National
Education Policy (NEP) for the academic year 2022-23 and 2023-24

2. The syllabus and Question paper pattern of B.Tech. Engineering Chemistry was drafted after
several deliberation and discussion during the meeting of the board of studies, it was decided
and prepared the syllabus as chemistry for Civil Engineering stream(CES), chemistry for
Computer Science stream(CSS), chemistry for Mechanical Engineering stream(MES) and
chemistry for Electrical and Electronics Engineering stream(EES).

3. For Engineering Chemistry Lab, it was decided by all the BOS members that, all experiments
should be common to all Streams/Branches. All laboratory experiments are to be included
for the practical exam. Practical SEE will be conducted by University as per the
scheduled time table, for the subject (duration 02 hours). Students can perform one
experiment from the questions lot prepared by the examiners

Page 1 of 2
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RESOLUTIONS

llabus and Question paper pattern of B.Tech.

1. The BOS Members approved scheme, sy
NEP-2020 scheme for

Engineering Chemistry for CES, CSS, MES and EES Streams as per
the academic year 2022-23 and 2023-24.

bus and Question paper pattern of B.Tech.

5 The BOS Members approved scheme, sylla
d EES Streams as per NEP-

Engineering Chemistry Lab is common for all CES, CSS, MES an
2020 scheme for the academic year 2022-23 and 2023-24,

The Following Members were attended the meeting approved the Scheme, Syllabus and Pattern

of Question paper.

SI. NO. | NAME OF THE FACULTY DESIGNATION SIGNATURE

1 Dr. Nirdosh Patil Chairman %
Dr. Parvati G %}W

2 r. Parvati Member 7 ),

3 Dr. Shweta Patil Member @% g

/T

4 Prof. Anita RH Member BAZY

5. Prof. Sangeeta Aland Member <

6 Dr. R. S Malipatil Member

7 Dr. Kashinath K Member Q:i_::—
Dr. Shivakumar R 2]

8 r. Shivakumar Member .}@

9 Prof. Siddangouda Patil Member gl

=X

CHAIRMAN
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