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To

The Dean -Academics
K L Deemed University
Vaddeswaram

Dear Sir,

Sub: Minutes of the 24™BOS meeting-Mechanical Department held on 25-03-2023in online
mode in room no.M117(HOD Chamber).,

The 24"BOS of Mechanical Department for 2023-240dd Sem is conducted on 25-03-2023 in
online mode from 11:00 AM to 12:30 PM in room no.M118. The details of minutes and annexures
of BOS conducted is attached below.,

Thanking You.

Yours sincerely

* *

DIIE ijaya Kumar 25/32 /93

Chairman BOS -ME

Dr. T. VIJAYA KUMAR
HOD-Mechanica! Engineering
Koneru Lakshmaiah Education Foundation
{Doomad to be Univerzity)
"reen Fields, VADDISWARASL522 302,
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-inutes of the 24"BOS meeting, Mechanical Department held on March25"2023in online
mode form 11:00 AM to 12:30 PM through the following link

h’ttps://kluniversitv.webex.com/k!universitv/i.ph p?MTID=m7d5f984d03aed5bf8eka 1f48226ea57d

AGENDA ITEMS

—_—

To present significant events of the department for the academic year:2022-23,Even Sem

2. To consider and approve the resolutions made by DAC which was conducted on 17-03-
2023 and recommend the same to the Academic Council for further approval

3. To consider and approve the curriculum and syllabus of B.Tech, Y22 & Y23 admitted batch
and to recommend the same to the Academic Council for further approval.

4. To consider and approve the curriculum and syllabus of new program M.Tech, Mechanical
Engineering and to recommend the same to the Academic council for further approval

5. To consider and approve the curriculum of Y23 admitted batch M.Tech-Machine Design
and M. Tech-Thermal Engineering programs and recommend the same to the Academic
council for further approval.

6. To consider and approve the Value added courses of B.tech and M.tech programs and
recommend the same to the academic council for further approval.

7. Any other points with the permission of chair.

Members Present

SL. POSITIONIN
NO FULL NAME DESIGNATION ORGANIZATION THE MEETING
1 Dr.T.Vijaya Kumar | HOD-ME and Chairman-BOS KLEF Interhal member
2 Dr.A. Venu Gopal Professor NI't Warangal External member
3 Dr.R. Vijay Kumar Senior Manager, R& D HAL Bangalore External member
o . . Hyundai R& D S . !
4 Dr.K.Raviteja Manager Division. Hyderabad External membe
5 Dr. T!{ Rama Principa!._ Coi_lcge of KLE) Internal member
Krishna Engineering
6 Dr. I\ Rama Professor.Dean Quality KL Internal member
Krishna .
Professor, Dean Skill . :
¥ ring ! . KLEY Internal member
7 Dr.A.Srinath Development & progression
8 Dr.B.NRa gesward Professor KLILF Internal member
ao
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Dr.[2.V.A Rama Associate Professor. Special o
C 1L - s .
9 Sastry Office-Exams KLLEF Internal member
o bt ag Associate professor. Associate o .
10 Dr.P.Kasi V rao . KLEF Co-opted member
Dean Academics
I Dr.S.N.Padht PIO. essor Gmup He_a.ld KLEF Internal member
Design & manufacturing
. Professor, Group Head. .
i2 8.8, L . EF ¥ -
Dr.5.S. Rao Robotics &Mechatrinics KLEF Internal member
n o - Professor& Group Head. . ] )
13 Dr.G.Murali Energy & CFD KLEF Internal membet
14 Dr.V.L.Mangesh Professor KLEF Internal member
Associate Professor, Associate
5 | Dr.G.Yedukondalu Dean Skilling K1.EF Internal membet
DeK.V.Durga e e, . ] ]
16 Rajcsh Associate Professor KLEF Internal membet
oy . . | Assistant professor, Professor . ] )
17 | Mrs. T.Kanthimathi UC Academics KLEL Internal Member

Chairman-BOS welcomed all the members and presented the agenda items of the BOS
AGENDA and RESOLUTIONS
AGENDA ITEM-1

Department Achievements for the A.Y.2022-23 Even Sem Resolution Passed : BOS appreciated
the achievements of the department

Honours received by Faculty
e Dr.B.Nageswara Rao, Professor is recognized as Top Ranked Researchers in World 2%
Researchers Category 2022 by Elsevier
e Dr.A.Srinath, Dean Skill Development and progression, received Dean Excellence Award —
2022 on 23-12-2022 FROMEduSkillsCenter of Excelience (CoE), Next GEN Skill
Conclave, New Delhi
Placements
e 107 Placement offers were received by from 27 companies.
e The maximum package offered was 12 lakh and minimum of 3.2 lakhs with an average
package of 5.5 lakhs per annum.
Ph.D Awards
e Mr. Vinay Atgur, scholar of Dr. G. Manavendra was awarded Ph.D in the month of
Jan’2023.
Publications & Conference presesntations

100+ papers were published in various International Journals in the 2022 and 20+ papers were
published in the year 2023 till date. BoS Chairman Congratulated all the award winners and
achievers of the department.
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BOS appreciated all the achievers of the department both faculty and students and congratulated the
department faculty and staff who helped students to achieve their goals. The detailed list of events
in given in Annexure-1.

AGENDA ITEM-2

recommended the same to the academic council )
BY considering the feedback given by the stake holders following are the resolutions passed in
DAC.

LResolutions of DAC Resolution Passed:The DAC minutes are approved and J

¢ To give guidance to students on paper writing skills to publish papers in Journals.
e To include M.Tech students for industrial visits and to give interdisciplinary assignments
and requested to suggest project titles.

_ Dr.A. Srinath, internal member suggested to allot two guides in case of interdisciplinary
projects, one from the department and the other from the other department to which the
project is related.

o To propose the following courses for Y22 & Y23 admitted batch students
i Mathematical Modelling and Numerical Methods course is proposed for Y23 admitted

batch students with an L-T-P-S of 2-2-0-0 to be applicable for mechanical engineers in
place of Mathematics for Computing course

ii. Linear Algebra & Calculus for Engineers course is proposed for Y23 admitted batch
students with an L-T-P-S of 2-2-0-0 in place of mathematics for Engineers course.

i, Kinematics of machines and Dynamics of Machines are combined as Kinematics and
Dynamics of Machines with an L-T-P-8:2-0-2-0.

iv.  Robotics Course is renamed as Digital Manufacturing and Robotics (2-0-0-0)

1t is resolved to approve the resolution made in DAC -Annexure-2, DAC minutes

It is resolved to consider and approve the feedback of the stake holders and to allot two guides for
interdisciplinary projects.

The detailed analysis on feedback and action taken report are presented in Annexure-3. (Stake
Holders Feedback).

.AGENDA ITEM-3

Curriculum of B.Techfor Y22 & Y23 admitted batch Resolution Passed: The -
students recommendations of BOS are
forwarded to Academic Council L

e Dr,K.Ravi Teja. external member suggested to offer courses on electric vehicle as compulsory
rather than electives. It is resolved to offer Electric vehicle technology as Flexi core to Y22 &
¥23 admitted batch studentswith an L-T-P-S of 3-0-0-0.

e Prof. A. Venu Gopal, external member enquired whether the courses introduced for Y22 and
Y23 batch admitted students were there for previous batch students or not. Dr. A. Srinath,
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explained that the mathematical courses and the KDOM course were split into two courses for
previous batch students, but are now offered as one course for Y22 and Y23 admitted batch
students.

e Dr.A.Srinath, suggested to include Artificial Intelligence, Machine Learning and Python into
the curriculum which was also emphasized by Dr. Ravi Teja. Dr.Vijay Kumar, external member
suggested to include Python as an application oriented course and suggested to add one unit on
Python for mathematical courses. It is resolved to approve the suggestion of the members and
the following courses were approved to offer for Y22 & Y23 batch admitted students
1. Mathematical Modelling and Numerical Methods
2. Linear Algebra and Calculus for Engineers
2. Artificial Intelligence & Machine Learning to be offered as Engineering Science Course with
an L-T-P-S of 3-0-2-0.

¢ Chairman BOS explained the members that to impart flexibility for advanced learncrs
following core courses are proposed to offer in 3 modes namely Advanced-A, Experiential-E
and Regular-R for Y22 and Y23 admitted batch students
a. Mechanics of Solids (L-T-P-S :4-0-4-0 for A & E modes, 3-0-2-0 for R mode)
b. Manufacturing Technology (L-T-P-S :3-0-4-0 for A & E modes, 2-0-2-0 for R mode)
Kinematics and Dynamics of Machines (L-T-P-S$ :4-1-4-0 for A & E modes, 3-1 -2-0 for
R mode)
d. Heat Transfer (L-T-P-S :4-0-4-0 for A & E modes, 3-0-2-0 for R mode)
Mechanical Engineering Design (L-T-P-S :4-1-4-0 for A & E modes, 3-0-0-0 for R
mode) .
f. Machine Design (L-T-P-S :4-0-4-0 for A & E modes, 3-0-2-0 for R mode)

It is resolved to approve the 3 modes of Professional core courses proposed for Y22 & Y23
admitted batch students.

e Group Heads suggested to include following courses for Y22 & Y23 admitted batch students in

order to attain the skill sets of the respective cohorts
1. Supply Chain & Quality Management (3-0-0-0)-Flexi Core for Y22 & Y23 admitted

batch students

Industrial Internet of Things (2-0-2-0)-Flexi core for Y22 admitted batch students

Electric Vehicle Technology(3-0-0-0)-Flexi Core for Y22 admitted batch students

4. Industrial Management & Production Planning (4-0-0-0) Management Elective for
Y23 admitted batch students

5. Refrigeration & Air Conditioning (3-0-0-0)- Professional Elective(Energy & CFD
specialization)

6. Advanced Vibrations (2-0-2-0)-professional  Elective (Engineering  Design
specialization)

7. Battery State Estimation for Electric Vehicle(2-0-2-0) (e-mobility specialization
offered by EEE department)

8. Advanced Materials Manufacturing & testing (3-0-0-0) (Smart manufacturing)

9. Automotive Electronics Specialization courses (offered by ECE Department)
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Automotive Sensor and Applications

Autotronics

Automotive Pollution and its Control

Alternate Drives, Traction and Controls

Vehicle Control Systems

Automotive Electrical and Electronics Systems

Soft Computing Techniques for Automotive Applications
Automotive Networking and Protocols

S0 oth e B0 TR

To accommodate students with advanced, experiential and self learningmode it is proposed
to offer PE-1, PE-3 in Advanced-A(L-T-P-S;3-0-4-4), Experiential-E (L-T-P-S;3-0-4-4) and
Regular-R (L-T-P-S: 2-0-2-4) modes and PE-4 in MOOC s mode (with L-T-P-S:3-0-0-0 for
M mode and 4-0-0-0 for MA(MOOC’s Advanced) mode

It is resolved to approve the new Flexi Core, Management elective and Professional
Electives courses to be offered to Y22 & Y23 admitted batch students

¢ Group Heads suggested to include following courses skill development courses for Y22 & Y23
admitted batch students to impart the modelling and analysis skills to the students

a. SDC-1:Visualization and Modelling for Engineering Design
b. SDC-2: Computer Integrated Manufacturing
¢. SDC-3: Finite Element Analysis

Specialization Based-SDC-4

d. Analysis of Energy Systems (Energy & CFD)
e. 3D Modelling and Digital Prototyping (Engineering Design)
£  Geometric Dimensioning and Tolerancing (Smart Manufacturing)

To accommeodate students with advanced and experiential mode of learning, SDC Courses
are proposed to be offered in Advanced(A), Experiential (E) and Regular(R) modes with an
L-T-P-S of 0-0-6-4 for A mode, 0-0-6-4 for E mode and 0-0-2-4 for R mode

It is resolved to approve the Skill Development Courses to be offeredto Y22 and Y23
admitted batch Students

Chairman BOS presented the proposals received from other departments to be included in
Y22 & Y23 admitted batch students curriculum to enrich the students with leadership,
vedicmaths and coding skills. Following courses ar¢ proposcd

a. Leadership and Management Skills (English Dept.) only for Y23 admitted batch
students

Social Immersive learning-1(Y22 & Y23)

Social Immersive Learning-2(Y22 & Y23)

Social Immersive learning-3 (Y22 & Y23)

Social Immersive Learning-4 (Y22) _

indian Knowledge system-Vedic Mathematics(Maths Dept.) (Y22 & Y23)
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g. Global Logic Building Practicum-1(Placement Dept.) (Y22 & Y23)

h. Global Logic Building practicumn-2 (Placement Dept.) (Y22 & Y23)

i, Innovation Management(Y22)

It is resolved to include the courses proposed by other departments

e Dr. A. Srinath, enquired whether NEP-2020 is considered for design of curriculum which is
stating to have 12 credits in summer internship and about multiple entry and muitiple exit
policy.

It is recommended to identify and frame the exit requirements as suggested by NEP-2020.

¢ Prof. A.Venu Gopal, external member suggested to have 40 credits per year as per NEP-2020.
Chairman-BOS clarified that the credits for each year is more than 40.

« Prof. A. Venu Gopal suggested to offer mathematics courses before 3 year. Dr.D.V.A Rama
Sastry, internal member informed that all the mathematics courses will be studied by the
students before 3 year.

¢ Chairman-BoS explained the members that, as per the NEP policy and to offer flexibility to the
students, it is proposed that students of Mechanical Engineering can opt for any specialization
across the engineering departments upon satisfying the pre-requisites as per the course.

It is resolved to approve the flexibilities offered to the students to opt for any specialization
offered across engineering branches.

Courses Introduced to Y22 and Y23 admitted batch B.Tech students

| S.No | Regula | Course Course
. Course name Remarks
tion Code Category
Based on the leedback
Linear Algebra and received this course is
| Y23 23IMTI001 Calculus for BSC introduced in place of
Engineers Mathcmatics tor Engineers
COUrse
Based on the leedback
Mathematical received this course is
2 Y23 23MT2003 Modelling and BSC introduced in place of’
Numerical methods Mathematics for Compuling
course
Based on the feedback
Artificial received this course is
3 Y23 23AD2001R | Intelligence and ESC introduced in place of Data
machine learning Driven Artificial Intelligent
Svstems course
Based on the feedback
. reccived this course is
4 Y23 23UC0027 Leadership and . HAS introduced in place of Data
Management Skills . o
Esscntial Skills for
Employability course
5 Y23 & 22UC0021 Social. Immersive SIL Bascd on tl?e t'eedbacf{{
Y22 Learning-1 received this course is
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introduced 1o involve students
in various clubs
Based on the feedback
6 Y23 & 2IUCH022 Social- Immersive SiL l.‘eceived this c_ourse is
Y22 Learning-2 introduced to involve students
in various clubs
3ased on the feedback
7 Y23 & 29U CO023 Secial. Immersive SIL l.'eccivcd this c.uursc is
Y22 Learning-3 introduced to involve students
in various clubs
Based on the fecdback
g Va2 5300024 Sociall Immersive SIL t.‘ecei\-'cd this c_ourse is
Learning-4 introduced to involve students
in various clubs
& | .. || Globat Logic . :zicxi:jnl;]:f i:f:ff:
o Y23 23UC00ts Building practicum- | AUC introduced to train students in
: coding
ased on the feedback
Y22 & Global Logic Ezleivcdntllﬂ: i;i?sc L.:
10 23UC0014 Building AUC . . .
Y23 \ introduced to train students in
Practicum-2 )
coding
o Visilization & ool s course
11 238DMEO1 | modelling for SDC-1 . . .
Y23 Engineering Design introduced Lo impart design
= skills to students
Based on the feedback
Vo2 & Computer - received this course 1s
12 ¥23 238DME02 | Integrated SDC-2 introduced to impart latest
i Manufacturing manutacturing techniques to
students
Based on the feedback
v22 & Finite Element received this course is
13 238DMED3 . SDC-3 introduced to impart
Y23 Analysis . .
modelling techniques to
students
Bascd on the feedback
4 Y22 & 23SDME04 Analysis of Energy SDC-4 {'ccei\f'cd this course is
Y23 Systems introduced to analyze energy
syslems
Based on the feedback
s Y22 & 23SDMEDS 3[_) Modclliﬂg ‘dl:ld SDC-d {'cceivcd this c-oursc is
Y23 Digital Prototyping introduced to impart 3D
modelling to students
‘ Based on the fecdback
V22 & Geometric received this course is
16 v23 238PDMEQ6 | Dimensioning and SDC-4 introduced o impart
) Tolerancing dimensioning knowledge 10
students
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Based on the feedback

v & Supply Chain and received this course is

17 v23 23ME2221F | Quality FC introduced to impart Quality
N Management management coneepts to

students
Bascd on the feedback
received this course is

Y22 & . ~y Industrial Imernet . ) . )

18 ¥23 23ME2222F of Things FC m‘tm.duccd to Impa!-t internet
of things concepts i
industries to students
Based on the feedback

19 YZ% & 2IME2223F Electric Vchicle FC f‘cccivcd this c_ourse is .

Y23 Technology introduced 1o impart electric
vehicle concepts to students
. Based on the feedback
Industrial ~ved thi )
recerved this course 15
Y22 & Management & Manageme |,
20 - 23MB4067 nas . ! gc_l “ | introduced to cover the
Y23 production nt Llective . :
. concepts of scheduling
Planning .
inventory
Based on the fecdback
Y22 & Refrigeration and received this course is
21 22ECF3406 . - Elective ]
Y23 J Air Conditioning introduced to meet the needs
of HVAC indusiry
Based on the feedback
received this course is
Y22 & Advanced i .
22 R 23EGD34035 o Elective introduced to enable students
Y23 Vibrations .
understand the various
techniques to arrest vibrations
As per the teedback received
. from slake holders this course
V22 & Advanced Materials . (_ rod © m ! ke st (d )
. . . R is introduced to make students
23 2385MF3202 | for Manutacturing Elective . )
Y23 . understand the importance of
& Testing Lo
advanced materials in
manutacturing
Based on the fecdback
) received from stake holders
Indian Knowledge . .
Y22 & . . this course is introduced to
24 23UC0017 Systems-Vedic Elective . . L
Y23 Mathematic improve the logical thinking
5 . oy
athet of students through Vedic
maths.

AGENDA ITEM-4

Curriculum of New program M.Tech-

Mechanical Engineering

Resolution Passed: It is resolved to approve the
curriculum of M.Tech- Mechanical Engineering
program and recommended the same to Academic
council for further approval
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e Chairman BOS presented the curriculum of M. Tech-Mechanical Enginecring to Y23 admitted
batch students to the members.

e Dr.Ravi Teja enquired that whether the certificate courses for M.tech students is restricted
domain specific or not. Dr.K Rama Krishna, internal member replied that the certificate
courses for mechanical students need to be domain specific and they can online or MOOC’s
COUrses.

e Dr. Vijay Kumar suggested, to change the title of elective course Design of pressure Vessels
and Plates to Design of Plates and Shells. Chairman BoS said that the title will be rechecked

It is resolved to approve the curriculum of newM Tech-Mechanical Engineering program for
v23 admitted batch students. Detailed curriculum of M. Tech Mechanical Engineering is given
in Annexure-6.

AGENDA ITEM-3

Y23 Admitted Batch M.Tech-MD Resolution Passed: it is resolved to approve the
&M.Tech-TE Programs curriculum | curriculum of M.Tech-MD &M.Tech-TE and
recommend the same to academic council for further
approval

e Based on the discussions of Design& Thermal group cohorts the M.Tech-MD &M.Tech-TL
curriculum is enriched with 5 elective courses, | maths course, | audit course, 2 Value added
courses, 1 project course and 1 open elective in addition to the Professional coure course and
dissertation.

Following are the new courses proposed for M.Tech-MD program

|. Professional Communication Skills-HAS (0-0-4-0)
2. Design of Experiments-Audit Course (0-0-4-0)

3. Essentials of Research Design-PRI (1-1-0-0)

4. Design of Hybrid Vehicles (3-0-0-0)

5. Industrial Internet of Things (3-0-0-0)

6. Enterprise Resource Planning-PE5(3-0-0-0)

Following are the new courses proposed for M.Tech-TE program

1. Professional Communication Skills-HAS (0-0-4-0)

7. Simulation of Energy Management Systems-Audit Course (0-0-4-0)
3. Essentials of Research Design-PRI (1-1-0-0)

4. Air Craft& jet propulsion Engineering (3-0-0-0)

5. Battery and Thermal Management Systems (3-0-0-0)

6. Enterprise Resource Planning-PE5(3-0-0-0)

It is resolved to approve & the new courses proposed for M. Tech-MD &M.Tech-TE
program. The detailed structure of M. Tech-MD is given in Annexure-7 and M.Tech-TE in

Annexure-8.
' ) M
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Value Added Courses: B.Tech&M.T‘;ch Resolution Passed: It is resolved to approve the

value added courses for B, Tech&M.Tech programs

e Chairman BOS presented the value added courses offered by the department for Y22 & Y23
admitted batch B.Tech and Y23 admitted batch M.Tech Students students.

- Dr. Ravi Teja, suggested change the name of the course Altair CFD as CFD.

- Dr. Vijay Kumar, external member suggested to include PDM & PLM software for
manufacturing specializations. Chairman BOS replied that the suggestions made by the
members will be considered. :

It is resolved to approve the Value added courses t offered to Y22 & Y23 admitted batch
B.Tech and Y23 admitted batch M. Tech-MD, M.Tech-ME and M. Tech-TE programs. The
details of Value added courses are given in Annerxure-9,

AGENDA ITEM-7

| Other Points | Resolution Passed: BOS thanked the external member B

‘Chairman BOS presented the minor degree programs for Y23 & Y22 admitted batch students.
Followingare the Minor degree programs offered by the department

1. Computational Fluid Dynamics
2. Industrial Design

3. Mechatronics

4. Product Design

It is resolved to approve the minor degree programs offered by the department

It is resolved to approve the curriculum for B.Tech Y23 & Y22 admitted batch students
which is given in Annexure-10.

Dr. Venu Gopal appreciated the curriculum of B.Tech&M.Tech proposed by the department.
Chairman BOS thanked the external member.

P
23/
Dr.T. VIJAYA KUMAR 2
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KLEF
Department of Mechanical Engineering

Significant Events happened in the Department from December-2022 to till date

\ 1.0 iHonours Received [

l 1.1 | Honours received by Faculty |

Dept. | Name of the Faculty Details of Honours By
Top Ranked Researchers in World

ME | Dr. B. Nageswara Rao 2% Researchers Category 2022 Elsevier
EduSkills Center of
. Dean Excellence Award - 2022 on | Excellence (CoE),
ME | Dr. A. Srinath 23-12-2022 Next  GEN  Skill

Conclave, New Delhi

| 1.2 | Placements Details ‘ 7 N
SL No. of students Package Company
No. Company Name selected (in Lakhs) profile

1 TCS Ninja 12 3.86 LPA
2 TCS Digital ] 7 LPA
3 Nokia 1 6 LPA ]

3.6 LPA +

Infi h Inf
4 nfosys through IntyTQ 2 Benefits
5 GA Morgan Dynamics 1 3.6 LPA ]
6 EPAM 1 12 LPA
7 Deloitte 3 7.6 LPA
8 MU Sigma 7 5LPA
9 Hyundai Mobis 4 55 LPA+
Benefits

10 CTS GENC 6 4 LPA
11 LTTS 5 4 LPA L
12 NSL Hub 2 5 LPA
13 Mindtree 7 4 LPA
14 Accenture 3 4.5 LPA
15 KPIT 2 4.5 LPA
l6 Geekbull 1 4.5 LPA
17 Amzur infotech 2 4 1L.PA
18 Media Mint 4 3.2 LPA
19 Savantis 11 3J2LPA +

Stipend 15K
20 Hitachi Energy 2 6.5 LPA
21 | Tetrahedron Manufacturing PVT 3.2t04 LPA + O

Ltd. 10 Stipend 10k

]
_ﬂ"ﬁukw\ KUMARS,
HOD-Mechanicai Enginceri
Kengru Laizhmaizh Education Foundafion
[ o S0



22 | Databeat for the profile of Ads- 4 LPA + 15k
Ops Associate Role 1 stipend

23 AG&P 2 5.5
24 Programmer Analyst at

Cognizant | 5.4
25 PCS Solutions 8 3.76
26 Pie Infocomm 3 4.5 o
27 U learn 5 3.5t04.0 B

All Placement registered students placed and department placement success meet conducted
on 13-02-2023

ATEEEN *
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| 1.3 | Ph.D. awarded

|

! N f th
$. No Dent Name of the Same 0_ ¢ Month and Year
T pt- Faculty/Scholar upervisor
1 ME Mr. Vinay Atgur Dr. G. Manavendra January-2023

| 1.4 | Ph.D. Thesis submitted

|

S. Name of the Name of the . ]
No. Dept. Faculty/Scholar Supervisor Submitted on Submitted to ‘
. December-
1 ME Mr. K. Sai Sarath 5022 VIT

L 2.0 | Research Publications

| 2.1 | Number of Papers Published by Faculty

100 + (for Calendar year 2022)1

S.No | Dept. National Journals International Journals
1 ME - 20 + (for calendar year 2023 till
date)

I 3.0 IGuest Lectures/Webinar

| 3.1 | Guest Lectures/Webinar Arranged through Virtual/Offline Mode

S. No. | Dept. Name of the Event Date On Topic
Conducted Alumni Guest Lecture
on “Present Scenario in AL and " .
1 ME | ML” by Mr.M.V.N. Bharath Kumar, 2;(;;3- al;;els\;it”Scenarlo in AL
System Engineer, Infosys, Hyderabad
by R&M Group
Conducted Industry Guest Lecture
on " Latest trends in Simulation .
‘s . . A "Latest trends in
5 ME and. it’s applications" by M_r. C. 30-12- Simulation  and i’
Navin Kumar, Sr. Lead Engineer, 2022 N
Tata Consultancy Services, applications
Bangalore by Energy & CFD Group
Conducted Industry Guest Lecture :
on " Problem Solving Techniques - 31-12- "Problem Solving
3 ME | Symptoms vs. Roots " by Mr. Y. Sri ,)025 Techniques -Symptoms
Singari Reddaiah, Scientist F, SHAR - vs. Roots"
ISRO by D&M Group
Conducted Industry Guest Lecture
on “Career Planning in Core Design
4 ME Engineering” by Mr. Ashok Sanmani, 07-01- “Career Planning in Core
Founder- a School of Industry 2023 Design Engineering”
Oriented Engg. & Solutions by D&M
Group

medlinnical Eaning
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Conducted Alumni Guest Lecture
on “Attaining admission to US
universities and  photocatalysis “Attaining  admission (o
ain S101
research” by Dr. Anveeksh Koneru, | 21-01- - £ adm
5 ME _ . . 2023 US  universities  and
Assistant Professor, Mechanical V25 photocatalysis research”
Engineering, The University of Texas
Permian Basin

Conducted Alumni Guest Lecture
1 “Design Phases of Automotive
Vehicles” by Mr. Uppala Gopala| 27-01- | “Design Phases of
Rao, Chief Technology Officer, eTrio 2023 Automotive Vehicles”
Automobiles, India

Conducted Alumni Guest Lecture
on “Entrepreneurship” by Mr. R S
V  Badrinath (1980-1984 Batch),
MSIS, Senior Govt. Employee,
7 ME | Retd. Prohibition and Excise
Department, Hyderabad, Telangana,
India.

10-02-

2023 Entrepreneurship

Conducted Industry Expert
Lecture on “Rapid prototyping

. . Rapid prototyping
8 ME | techniques and " mdustry 14_03" techniques and industry
experience of MIM” by Mr. B. 2023 .
experience of MIM

Ravi, General Manager — Operations,
Indo-MIM Pvt. Ltd., Bangalore

32 Guest Lectures Delivered by our Faculty in other Colleges / Universities through
) Virtual Mode ’
S. No. | Dept. Name At Date On Topic |
. 1 Day
Enginesring and Workshop on
! ME | Dr.D.V.A Rama Sastry | —8 £ 8-12-2022 “Outcome
Technology,
Oneol Based
neote Education”

%{w A K 7‘%/5
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| 4.0 f NSS Activities conducted through Virtual Mode —f

| S. No. Dept. Details of NSS Activities Conducted On
Conducted plantation of plants and the awareness camp about
) ME the importance of celebrating REPUBLIC DAY to the villagers 26-01-2023

at Revendrapadu village, organised by Mechanical Engineering
Department along with NSS unit-3 on 26-01-2023

_.GPS Map Camera'

Revendrapadu Andhra Pradesh India
9JXG+G6X, Revendrapaduy, Andhra Pradesh
522302, india
Lat 16.398603°
Long 80. 625738" : :

: 26;03/23 11 38 AM GMT +05 30

-—\:2&@« i”?‘f!& L"J.. /3/
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CIRCULAR
DAC-2 Meeting
DAC-2 meeting on 17-03-2023 at 3:45 PM
T, KANTHIMATH]
T KLU ME Faculty
Respected Sk,
wing are the agenda polats 10 be discussed in the meeting

s per the instruciions of HOD Sir, DAC-2 mesting is scheduled on 17.03-2023 at 3:45 pmuin HOD cabin. Follow

1. To consider the feedback giver by all stakeholders

2. To discuss the and appeove the curriculum of BTech Y23 agmitted batch students,

3. To eonsider and approve the changes proposed for Y22 admitted batch students curriculum
4, To tonsider and approve the new MJech program, M.Tech-Mechanical Engineering

5, T consider any other point with the permission of the chair

Foilowing members are requestet to atend the meating without fail

1. Dr. T. Viyavs Kumar, Associate Professar & HOD,

2 Dt §. 8. Rao, Professor & R&M Group Head,

3. Dr G Murali, Professor & CFD) Group Head,

4 D §. XN Padhi, Professor & DEM Group Head,

3. Mr. Karimuila Syed and Mrs. T Kanthimathy, Asst. Professor & IV Year Coordinator,
6 Dr. K. V. Durga Rajesk, Associate Professor & I Year Govrdizator,
7. Mt ¥ Sai Sarath, Assisant Professor & T1 Year Coordinatar

5 Dr G. Yedukondaln, Associate Professor,

. Iy VA Rama Sastry, Assocsate Professor,
16 Dr. B. Nageswara Rao, Professor

11 Mes. T. Kanthinsathi, Assistant Professor & Prof FC Acaduwmics,
12 Dr P Kasi V¥ Rao, Associate Professor, Associate Dean Acadentics
13. D VL Mangesh, Professor,

19. Dr. Privaranyan Shasma, Professor

TXanthimathi

Assistant Professor

Department of Mechanical Engineering
K L University

Dr. T. VIJAYA KUMAR
HOD-dechanicnl Enginoeri
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KLEF
DEPARTMENT OF MECHANICAL ENGINEERING

MINUTES OF DEPARTMENT ACADEMIC COMMITTEE (DAC)

KLEF/ ME/ IQAC - ACAD/AQ.5/ DCMs Date: 17-03-2023

The 239 Department Academic Committee (DAC) Meeting was conducted at 3:45 P.M. on
17/03/2023 in HOD Cabin.

Agenda of the Meeting:
1. To consider the feedback given by all stakeholders
2. To discuss the and approve the curriculum of B.Tech Y23 admitted batch students.
3. To consider and approve the changes proposed for Y22 admitted batch students
curriculum
4. To consider and approve the new M.Tech program, M.Tech-Mechanical Engineering
5. Toconsider any other point with the permission of the chair

The following members were present:

Dr. T. Vijaya Kumar, Associate Professor & HOD.

Dr. S. S. Rao, Professor & R&M Group Head,

Dr. S. N. Padhi, Professor & D&M Group Head,

Mr. Karimulla Syed, Asst. Professor & IV Year Coordinator,

Dr. K. V. Durga Rajesh, Associate Professor & 111 Year Coordinator,
Mr. K. Sai Sarath, Assistant Professor & 1l Year Coordinator,

Dr. D.V.A Rama Sastry, Associate Professor,

Dr. B. Nageswara Rao, Professor

_ Mrs. T. Kanthimathi, Assistant Professor & Prof. 1/C Academics,
10. Dr. P Kasi V Rao, Associate Professor, Associate Dean Academics
11. Dr. Priyaranjan Sharma, Professor.

0 90 N O L B W 1D =

Minutes:

HOD welcomed all the members to the meeting and presented the agenda -items before the
members

Agenda-1:

1 Feedback from the stake holders is collected through online mode and the recommendations
were discussed in the meeting.
A. Following are the recommendations from the students on the curriculum

7
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a. B.Divakar (2000079045) student of 111 year Il sem requested to provide extra
time for extracurricular activities.
Chairman DAC replied that, in the timetable extra classes were included
for Yoga/Sports.

b. G.Prudhvi Teja (2000079050}, student of 111 year 11 Sem requested to distribute
the professional electives among 2 t0 3 semesters.

Chaiman DAC, explained students that the semester wise courses will
be distributed among 2 to 3 semesters.

c. Duncan (2000070089), student of 111 year II sem requested to provide guidance
on paper writing so that they can write the papers in the project courses
effectively.

it is resolved to conduct a guest lecture to all 1, 111, IV and M.Tech
students on paper writing which was suggested by Dr.S.N.Padhi, Design
Group Head .

d. Daniel Parmer (2201120001) Student of M.Tech I year I1 sem requested to give
interdisciplinary assignments so that they can have the knowledge of other
branch courses and also requested to involve M.Tech students for industrial
visits.

It is explained to students by groups heads that projects in various
courses under skilling can be taken as interdisciplinary projects by
which students can gain the knowledge of other branch courses. it is also
resolved to consider M. Tech students for industrial visits.

B. Dr.P.Srinivasa Rao, Director, Technical training, Cyient technologies

suggested to include courses on Electric vehicles and related technologies.
It is resolved to offer specializations on electric vehicle and related technologies

namely Automotive Electronics for Y22 and Y23 admitted batch students.

Agenda-2 & 3

Based on the present industry needs, Group Heads and DAC members
recommended the following courses to be offered to Y22 and Y23 admitted batch students

i Mathematical Modelling & Numerical methods (L-T-P-S:2-2-0-0)
ii. Linear Algebra & Calculus for Engineers (L-T-P-S:2-2-0-0)
iii.  Skill Development Project-1 (Visualization & Modelling of Machine
Components) (0-0-2-4)
iv.  Kinematics and Dynamics of Machines (L-T-P-5:2-0-2-0)
v.  Industrial Internet of Things (L-T-P-$:2-0-2-0)
vi.  Skill Development Project - 2 (Computer Integrted Manufacturing)-(0-0-2-
4)
vii.  Skill Development-3(Finite Element Analysis) (L-T-P-5:0-0-2-4)
viii.  Advanced Vibrations (Professional Elective)( L-T-P-S:3-0-0-0)
ix.  Automotive Electronics Specialization
Following are the reccommendations made by the course coordinators

o Worra={
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Agenda-4

i. Dr,K,V,Durga Rajesh requested to change the Co statements of production

Technology course. It is resolved to approve the changes in CO statements
and recommend the same to the BOS,

ii. Dr.T.Kanthimathi requested to change the syllabus of Co-1 And Co-4 of Heat

power engineering course to avoid duplication. She also recommended to
change the L-T-P-S of Thermal Systems Engineering course offered to Y22
admitted batch in Il year even sem from 3-0-0-4 to 3-0-2-0 to make
students learn the Ansys software before using it for projects. It is resolved
to approve the changes proposed for Heat Power Engineering and Thermal
Systems Engineering Course and recommend the same to the BOS.

it is resolved to approve the modifications proposed by the faculty for Y22 and
Y23 admitted batch students .

iil.

Based on the suggestions and recommendations of the stake holders and the
DAC members, it is resolved to propose new program M.Tech-Mechanical
Engineering for 2023-24 admitted M. Tech batch students.

Following are the new courses proposed for M. Tech-MD program for Y23
admitted batch students to make PG students ready for placement drives and
higher studies.

a. Professional Communication Skills-HAS (0-0-4-0)

Design of Experiments-Audit Course (0-0-4-0)

Essentials of Research Design-PRI (1-{-0-0)

Machine learning with Python-VAC(2-0-0-0)

Static and Dynamic Analysis using Hypermesh-VAC(2-0-0-0)
Enterprise Resource Planning-PE5(3-0-0-0)

Following are the new courses proposed for M. Tech-TE program for Y23
admitted batch students to make PG students ready for placement drives and
higher studies.

a. Professional Communication Skills-HAS (0-0-4-0)

Simulation of Energy Management Systems-Audit Course (0-0-4-0)
Essentials of Research Design-PRI (1-1-0-0)

Machine learning with Python-V AC(2-0-0-0)

Flow Analysis using CFD-VAC (2-0-0-0)

Enterprise Resource Planning-PE5(3-0-0-0)

-0 a0 o

U

It is resolved to approve the new courses proposed for Y23 admiited
batch M.Tech-MD and M.Tech-TE programs

v -

Dr. i VIJAYA MUMAT

HOD-Mechanianl

4 g Pt
Koneru !

0
Coren




Koneru Lakshmaiah Education Foundation
{Category -1, Deamed Io by University esid. u/s. 3 of the UGG Act, 1956)
Accrodited by NAAC as A+ SApproved by AICTE & 150 6001 -2015 Certified

Campus: Groon Fislas, Vaddeswaram « 522 302, Guatur {Estnct, Andling Pradests INDA
Bhone No DSBS - 250200 wwve Kiet e in] waaw KieT pou i, weaw Klunivensity i
Adientn OF: 25-36.38. Museen Ross Governomel, Vipgawars - 529 602 Pro«&

56 - BATR SEIFIIS TR

Prof I/C Academics CHAMRMAN- DAC .25/%/}_3

T, Kanthimathi Dr. T. ViJA

HOD-M3ezolinn!
Konoru Lot
{
Gresd




Tt

43

- M ]
ot .;:ﬁmﬂaw:w LS 1A

04 UGHED

Ty g

Ajnoe4

A8ojouysal 2|214a4
J1193(3 US SAI0J 07 SIUBPNIS YIleg S
E_MaMH_%oJmuMN..,mucmomw h:E U”M:>v”u_bu_ a8paimouy uied oy Ajtssadau SIUBPNIS [EIBYIIW [(|E O)
Al
£20Z-€0-97 £ T £T0T-£0-LT £ 134 5 mm. usw Lw;m.mu_ m_umwmq ”m ﬂhw_.g:”m)_ B 518193 $2|YSA 2121233 asinod Aosindwos e Se apiyen | eaL ey ia p=1-g N T
4 HezEl P P splemo) Ansnpu aligoweine [ 34128|3 3pnpul 01 paisadang
yajeq pajlupe £7A 8 TZA 01 pasodaud
1O 1IYS JUaUNI 3U3 013NnQ
S1 0-0-0-€ 4O S-d-1-1 ug Yim Aojouydal
SPIIYBA 214108|3 UO I5INOZ BJ0D XI[F ¥
joold [sjuonsadang I9p|OH el | swweadold | juaw
aje *oN 8, e 'oN 8 0 e ¥ shje "ON
iea N od "ON 508 iea N=d N Jva uayel uonav sishjeuy / suopepuauuod9y 10 s|1ered ayy jo awen |Medaq N1S
Iuwn|y
$35.n07 sIsh|eue pue ugisap
was pug iead pug 210429 puelslapun o} SlapnIs IBA pig 2102 $35IN02 |edon
-£0- -£0- 231"
ET0T€0-5Z v e £20z°€0-L1 £ £z $35.N03 SYLEW ||B uayo 0) panrosdde sty | 531B3|EY 1834 pig 210430 SONEWaYIBW JBYO 0} patsadang| nusA’y a waLe N t
535:n07 sy1ew uRPO
1uaedap S1UBPMIS |edueiep
Apnis 30 85002 Sy Suunp ,
£207-€0-67 ¥ T4 £202-90-82 € vz 21 Aq paayjo suofez|enads ue 201042 Sy 4O Ayjigixafy 13 4P1ed PITILPE ETA PUE LN oss2j91d H23l'8 ElL] T
swesfold 32183p 0 WIOL 3YL Ul SIUBPN)S mmom 4 o M ﬂm m_.m .m _“cm o ZTA JO UINNILLNG 3yl Wi Adijod MNSBAIULS
pl
07 S13JiGIX3)} 4840 03 pasoidde st 42 03 sjuapras 214 L 43N juawadw 07 palsadang e8eN D0
jooud {sjuoiysading 19p|oH eI | dwwelSoud | JUSW
e ‘oN & 1B oN 3 0 ) BU ON"
1ed N 2d ‘oN $08 1ea oN 3d N Jvd uaxel vondy sishjeuy / suoiiepuawiwioIay JOS|IRI9Q | 34l jO SweN |Wedad NS
$193d J1wapeay
SZT |eyo]
00T SUIpPNIS E
01 sjualed S
(]S [puuos.tad Asnpui ¥
0T Aynoeg €
o uwnpy Z
539 5138d JIW2pedy 1
Wno) SIapP|OH eS8 ON'S

-€20C 13

JIWdpedIY

uoday uajel uoIPY pue sisAjeuy )oeqpaad 19pjoH .S

(Anssaniun ag 03

pawa3Q 1))

UOIIEPUNOS UOIIEINPT YeIBWYS)e] NIUO)

SueawiSul 1231UBUIBIM 10 1uauniedan




S

T

TV
Acjouysal apiyea
311128|3 U0 SN0, 0] SJUIPN1S YNag
B1UWPE £74 PUE ZZA 10§ PI3Npoaul ERE Sl
paai ’ afpajmouy uied 03 Alssaoau S3UBPNIS JEJIUEYDBW j||E O}
348 $2U0J1I3]] SAMIOWOINY pue ANgoly
ETOZ-E0-ST £ vT E€T02-£0-LT £ £l 5] 2431 53| HYSA 13T | B%In0d Arosjndlod B se ajiyan | efa] ey g LECT ) ELL) T
-3 5B 4DNS SUOITEZLEII3AS PUB 51U3DPN3s
SpAemOo] AlSnpul aiqowcIne | 2141393 apn|aul 03 pa1saBEns
Waseq pRrIwpe €24 8 724 03 pasodoud 0 YIYS JUaLIND 343 013N
S10-0-0-€ 30 §-d-1-1 ue yum Adojouyaay $o s * a
B[I14IA D11IDMT UO ISINOI BID 1XI|H V¥
joead [s)uonsaBing J3pIoH els | awwesdolg | Juaw
318 ‘oN &, e ‘ON 2, ! Al ON"
1ed N &4 -oN SO 1ed N 4d ON DVd uaye] uonazy sishjeuy / suonepuawwesay Josuelaq a3 4o aweN |uedag NS
uwn|y
5354n00 sishjeue pue udisap
WIS pu7 JBaA DUZ 310439 puelsiapun o1 51uapnis JEah pIg 310)9¢ $25IN0) |eden
£ -E0- Jal
gzoze0-st v vz EL0T-E0-L1 £ € SBSIN0I SUYIBW [|2 Jayo 0] paactdde s | $81B11|10%4 1PAA DUE 21043 SIEWAY1EW Jayo 0] pa1sadang| nuap'y Ia wraLd N z
535103 sy1ew ulay0
Wwawuedsp 51U3pN1s jesuelepn
Apnis Jo 35inod sy Fung
ay1 Aq paayo suonezijenads ue y21eq palilpe £7A pue 1IN 40ssajold
£Z07-£0-62 v T4 ET0T-90-8L £ e 221043 s14 Jo ANl 343 . HOIL'9 ElL T
swiesFoud aa48ap Jo UiI0f YL Ul S1UIpNIS 3500UD 01 SIUSDALS 21EUS O ZZ A Jo wnnaans ayl ul Adjod NRSEAINLS
01 sHIIqIxay) Jao o1 panoidde s P 03 suspmas 319 1 dIN JuaWajdw) 01 pa5agEng eden 00
jooud {s)uonsading 13pjOH el | awwelBoud | uaw
‘oN 2 B> ‘oN 8 . A ‘ON-
e Nd "oN 504 1EQ ON 34 ON2JVa uaxe| uonay sisheuy / suchnepuaWwWoIdy josyelsg | 3y jo sweN |wedag Nis
$123d J1wapedy
ge |eloL
cot Sjuapnis 9
0T sjualed G
0E |2uucsiad Alsnpul ¥
ot Aynoey €
ov TUwInyy 4
. Gf - 51994 JWB0RIY . T
unod SiaP|CH 3 B1S ON'S
¥Z-£20¢ :1e3 ) JWapesy
1oday uaye) uoldy pue sisAjeuy oeqpas4 J9p|oH 3elS
{Al1s19A1UN 8g 01 pawdaq 1))
UOIEPUNO UOIIEINPT YelewYSye] RIBUo)
Surieauiug [ediueyda Jo wswedaq




b [

ot

WA VATTIAS

Z-3d-{iNs) Funsa =g Bunidenuepy

10) S|RLIIIRIA PASUBAPY D 3
} e P ‘speaH dna.3
-34-(03) SUslRIGIA BFRIUEAPY '] aads 33 Ul pepasu suonezieads 5105534014
€20Z-£0-52 S v £202-€0-L1 € £ ¥-3d-{a43) aue $354N00 MU AllsNpuL UL anedal 3Y) 104 525IN03 RIS I yald N L4
Fuiuonpuo) Jiy pue uopesaiiuyey e |40 sjuswannbal syl uo paseq Ma} apn|aut 01 palsadang .‘__; ed NS0
$IJAPNIS Yaieq palIWpe EZA B .d”.m.m g
ZZA 01 pJayo suonez|e1dads ul s3sINod
BuUIAm0||0) 341 BPNILUL G PBAOSAISI Y
Buinuelalol
pue SuluoIsuIWI JUIBWOSD °}
BuidAyoro.d [eudip pue Sul3polN GE 2 Bupuelaoy
swalshs ABinu3 4O sIsAjeuy P pue BuiucISuaIQ puUe sIsAjeue 4314
sishjeuy Ju=2Wwa|] JUd 2 wsersnyia WwashAs ASJau] ‘Buunidenuew | ‘spead dnosd
Fuumoenuely paiedsul 123ndwo) "G | 340w UM Liel| 01 sJulspnis 21e/8a1u1 Jandwod ‘sishjeue 510553044
£202-€0-5¢ £ vT £Z02-£0-L1 3 £l fuEN P 24 ) ! y P ) . : .v, . Y3y El] €
udisaq Fuisawdugl 3jqeua |jims133load 01 Bulpes||  Juaws|s Uy Bugapow gg [leanin D "id
044 Bul||apoIn puUE UGHIBZI[RNS|A B 5251009 WawWdo[IABPR NS ‘Buimedp auysew uo spafoid | “yped NS Ig
SUI3PN3S YI1EG 01 Buipes| sasinod wawdo|aasp | ‘oeY'S 'S 1
P3INWPE £TA B TTA 104 ¥-2-0-0405d [1i%$ BAISRIXD IPNIIL|
-1-7 UE UM $35IN00 paseq luawdoiasap
1S 2pnpul o) pasodoad sty
SIUIYIBIA 0 SOIUWIBLAQ] pUE Ales|d
s2NjBWALLY SB SJUIPNIS Y21Bq PIINWPE | SJOW PUBISISPUN 01 SU13PNIS PAUIGWIOD 3G , mmwdnxjgm
£702-£0-5C £ [ 74 £707-£0-L1 £ £2 £7A PUB 774 0119440 DUE SAUIYIEIN $31LY(IDEY SISIN0D GG UED SHUILIEW JO SAWRUAQ pue _..W\_Ommw axd ylal'g BT F4
JO S3IBUAQ PUE S3UIYIRIA 4O IRBWSUY | 3y3 UiIQuoS 35003 841 40 SIUTYIRIA JO SINRLAUIY $25IN07 uped u,.m.._
* 5asInGD Y} SUIGLIOD o) pasedold S| | UoLeNuuOD BAey 01 1spaot] pedN'SQ
-p-z-z)sseauldug 4oy snjnaje
Y] M Omm Nwmmc_ . .M_ ' _gm ,ounmrc $an060Y PUE LBIS3P ew3Y
azely nz 0-gTrerspos ul 51d92U07 3yl pueIsIIpUn Suuaauwiul 3
|EdlIBWNN g Bul|BpCIN [EIBLUSYIEIN n0ssayoud
£20Z-£0-5C £ L4 €T0T-£0-LT 3 ¥4 . 0} SIUIPNIS 531R1 |08} [EJlUEYIIN O pale|3d , ysai'g EI 1
1 ‘BunaauiBus [Eatugyraw oey eJ
Fuuauuidua |BIURYIIW 03 [ $9SIN03 jeaREWSYlEW 3pnidu)
0} P3RS SITINGD SHEUIDYIEW emsadeN'gq
PalE[AISASINOD [EInEWSIEW
om] apn|aul 03 pasadoud s13)
40044 (sjuonsaddng 19p|oH ayels | awwesZoud | juaw
2. oN 2 ae oN 3 0 e uold Al "oNT
a N 3d ‘ON S09 a N 9d N ovd UBAEL UORIV SishEly J SUQIIepUBLLILLOIY J0 5]1e33Q ayyjo aweN |uedsq N'is

Ajjnoe4




M R

o0
-0-£)153d-BUIULE| 4 BN033Y EHIIE e
{0-0-0-£) SBUIYL JO 13UIBLL| (BIISARU| 3 UOIIELISSSIP PUB SN0 JUNA2
{0-0-0-€) S2[HY4IA PUGAH JO udisag p s |BUDISSa}0.d 3Y) O3 UOIIPPE
{00 P ul 3AR0AE Uada T pue 3sIN0d
Jaydy ansund 01 os|e pue
-1-1) 14d-uBisaQ yoeasay JO S|BUURSSID 1aload T ‘sasunad pappe aneA 7| J01RUIPICOD
sjuawade|d ul sauepnIsod |, \
£20Z-£0-52 6 e £Z0Z-E0-LT €T {o-7-0-0) 2$1N02 Jpne T 'asinod sYlew | 04 QW-Y2a Ll JN
jo samununddo 8yl saueyuS |, s
asIno) Jpny-siuswiiadx] jo udisag'q 53$IN0D 3A11I3|2 § YIm payauua| Jeyemiq'oid
JlIM WNN3LIND QA-YI3LN 03
(0-%-0-0) SVH S1WNIN2UNG QN-YIBLTIA
$35IN03 MaU JO UOIIPRE S
5|13 UOLE3IUNLLILIOY (BUOISS3L04] 2 ayl syoyecd dnosd udisag
winjnaanD ugisag BUIYIEIN- YIRLN O SUDISSNISIP 3yl LD paseg
yoleq pa1iiupe £7A Ul 535IN0) Maul
BUIMC]O) BU3 2PN1IUL 0) PAA|0S3I S Y
4374
SUlpNIS £7 z 1ew gol 1u=sasd 1o sj|nis BuwwelScud /Buiped ossaj0.d
e 18 [1uz 1 1w ad /83Ul
EZOZ-E0-5Z £ trZ £T0T-E0-LT jord HIIRA EZA B TTA g ' eSSy yrel'g El4)
01 P21aJJ0 A1e S35IN0 BUl||INS |BIILYIAL Asessadau dJe si|Iys Budlpod J1seg paau SIU3PNIS Wy
Ys3We § Al
354N02 IIUIIIG
asino] Sululea 434
Fuieaudul se 0-7-0-€ 30 §-d-L1-7 UE YiMm Ansnpul jusssid ,
E€T0Z-£0-5C E v ECOT-E0-LT x4 aulyze pue 33uadl||31ul 10553)014 Yos1d ELL]
351007 Sujulea aulydel g 23usBjR1u] | 341 JO PIAU 3Y1 I ASINO3 HI
|E12Y 13y 3pN|3UL 01 PRlSAEANS } YIeuusy g
|BIDIJILY 12440 03 PIACSALSI Y
s3u3pMs £7A 404-{0-0-C
1§-4-1-1) 8AI308|3 JuswaBeuey-Suiuue|d
uonINpeIt 1§ Juawadeue |y [BLISNPU]
peies W [ELasnRULP suUIIPNIs Yoleq FERp
{0-0-0 pauBisap ale aande|3
PINILIPE EZA '8 TTA 404 BAIRITT ‘spesH dnoud
L¢ 15-d-1-1) ABojouyaa L 3|21 BA D3]] D | JUSWIFRUBW B $33IN0T 3403 ,
uawsdeuew B $35:N01 2400 S10552401d
£20Z-E0-ST £ 174 £T0T-E0-L1 | T4 (0-z-0-2 1X3|4 SUONEZIE3TS JAIBHIP o PRETN:] E[T
1x3]4 21 apnpun o3 pa1sedEns | IIRINIYD 4G
1g-d-L1-1) s8uryy ;0 13Ul |elasnpul g 10 S3152G 343 pUEISIIpUN
spealy dnoad suoyod oyads | UpedN’SId
{0-0-0-€i$-d-1-1) SJU3PNIS B|gEUS O e
341 4O SUCISSNISIP 9U) Lo Pased | 0By 'S Ud
juswadeuews Aj1enp 13 weyd Ajddns e
SUaPMIS yaleq pajjlupe
£24 R TTA 10} S954N03 2103 X3
FuImo|0y 2Y3 apnjout 01 pasodoad si
(umneg
TZA 10)luawaBeuely uonBAOUL] T}
SIEWS
n HEW sjuawedap
JIPBA-WEISAS BEpajmOouY uelpU| e
Syu3ware|d pue sSyeA
J1-wn3aoesd Buippng 21807 |eqoiD P
AIES53I3 S LWNJN3LUND 3Yl ysi|3u3 Woiy panladdl sSem
j-wnaoetd Buip|ing 21807 (€qAD 3 IN
Ul $3SINOD @53YL JO UCISN|IUL | UDIIEPUIUWIGIBL SI4] ‘5lUapnIs X .
£202-£0-52 5 v £T0Z-t0-LT £7 (s3U2pnis Yaieq ZZA 40) S98IN0) ¢ pUe -QOH rewny yoal'd Jwn
SulapnIs Jo JuawdopAap  |3Ylyo Jusdo|aAsp punoJje 8yl
£7 A CJ4 5354N03 §) BUILIEDT IAISIIUL] ehelin’ 140
punCJie 3y) @BRINOOUS 01 104 51148 SUIpOD pue $al1lAlde
121205 U0 $3SIN0DJ JO SIS Y 'Q
|e1a130s ‘diysiapea uo sasinos
g juawadeuew g diysiapesy e
3pN[IU O} PEPUALIWIOIY
suapnis
UDIBG PaNIWDE £7A %R 7TA JQ) 535IN0D
Furan00; U1 3PN:2UL 0 PAAOSSL S
i r




C o
FAN AN s

SIS S N AR R I B RS R
\

2 - B - - yrsl'g ELY] T
jooid [sjuonsadang 13ploH 2dels | awwesdold | udw
e ‘oN 2 aye 'oN 3 o uaye] uond sishjeu “oN’
a N =d 'ON 509 a Ned N Jva Heluonav ihieuy / suOnIEPUAWIWICIAY jospelag | Y10 JWEN uedaq ON'Is
uased

354N03 SIIleWAYIEW

uayiAd Buisn
ut Sunwwesdoad uoyiAd 25IN0I SHI2WIYIEW paseq

I¥H 401240

-€0- -£0- 351N0D $PGYIAW |R2LABLN Buy||apo ‘lewun EETN

£202-€0-ST £ vz £202-€0-LT £ e PO 22NN 8 BUIBPOW | (0o occonaysiqrsops | uoyihd spnipus 01 paisading b I w2

(eD1EWBIEA sa)j0 01 pasadoid s13| Aefiacia

AUBLL 104 |00} UOYIAG 32UIS
elpu
Adojouysal eaje syl ul pul
ua1A) Bunlied]
2191YIA J1III[Y UO SNICL 01 SJUBLNLS a3pajmouy uied o] Alssaoau syuey) "sarBojouyaal -

£207-£0-52 € ve £270T-E0-4T £ €z UalRq PALILPE £ZA PUR TTA 10} & 51 319U} S3|IYIA D133 paiejal pug sapRIush . S.SLE_ a Ya1d N 1

P3INpoJIul 2B SIIU0IIIS|T BAOWOINY spaemo) AIISNPUL A)gewoIne | 31333]3 U0 240U SN2I0J UED DAN .mtmwm

ue AJIqOIA-3 S8 Y3ns suoneznead O YIYS W3LINT 3y} 3 3N
P g0 Y 1ezijenads 3O HIY Yo ang QY BSEAULS

jooud {sjuonsadang 18pIoH 2xels | dwwesSold | WL
ale ‘ON 2d aye oN 8 "o uaje] uoNY sishje oN’
a N *ON 508 d d Nova HeL UoRIVY tsheuy / suonepuawiwolzy jo sj1e39q auy jo awen (Hedaq ON'IS
|[2uuosiad Aiisnpuj
wawadeuew
S3UapNIs 21242 ay1| 12npoad Jo 3242 a1 12npold 0 sossayoud
yo1eq pawpe €74 044 Butiasuidug Juawafeusw 3yl Uo $35SMJ0) | PIIEISL $251N02 3y UO Suissmoy [ 21RI00SSY
-£0- -€0- RILETR
E20z-£0"5¢ 6 ve €20z-€0-L1 £ £ |EAUBLIRIA-YIB L N wedBoud wesgo.ud sjy Juawanntal BuiizawBul jediusya ‘AJISeS BWEY INURSLA w1
54 MU BU1 8INPOIIUI O} PaA[0SaI ST Y 1e1snpul 3y 4ad sy -yza L wesdosd yial'w waAadd
MaU 22npoJIUL 0} palsading
(00
-0-£}53d-Buiuued azunosay asudIauly
{o-0

Ln-£) swaisAs voisindoid 18l g yeud iy '3
{0-0-0-€) sWsAS
uawaBeueW [BULIBY] pue AJales P sa|pN1s
ur 3A123]3 u2do T PUE 95IN03
{0-0| sayByansind o10s|R pUR

paloud T °sasined pappe sneA z| Joleulplod)

S1-T) 18d-uBis5Q UdiEas3y 4O S|eNUSsSST 2 sjuawazeid Ul SIUIPNIS Hd
£T0T-£0-52 6 e £20T-€0-L1 € 4 ‘354n03 ypNe T ‘85:N07 sylew 1 Od ALYIPLIN IN| Ot
{D-p-0-0) SWasAS| jo 53 iwnynddo ayj azueyud
swadeuew ASI3UT JO UOKBINWAS Q| |t WNNJLIND 3L-UI2L7IA O}
(0--0-0) SYH| $25IN0I M3U JC UOBIPPE SIYL
SIS UDNE3IUNWILIGY |EUDISSBI0Id e

UCIEUSSSIP PUE S5IN03 3IN0D
|2UDISSa}04d Y3 03 uo1ppe

‘$354N0D DAIIZR|3 S YIIM PIYILUS ([ IBNEMIQTDT
S1 WNNIILND JL-Yo81' Al
ay3 s1oyod dnoud udiseq

0 SUOISSNISIP Ayl uo pased
winfnILINg 4 P P

Futeauidu3 1eULIBY]- U3 N
2180 PIIUWIPE £7A UI SISINO3 MU
FUIMOID; BUY P13 UL 0) PIAOSIL 51|




A enana U
}

1HET MABUON
e -UOH

S1USIA [ELASNPUL J0) SIUDPMIS
SUapnIs som 122fouc 1943 JO IL-UIRYW
yaa | JIPISUoI ©) pAsanbal :
ay3 07 S17aloud AteuldiDSIpAaIuL SO | INC 1yBUSY UBI SIUSPMISIBUL ] ¥ s 19(01d ays 153990 13Wied e I b
£20T-£0-5T € vt ecoze0et € £ 0) pUE OS[E SIUBPNIS UOIL A 4O} SUSIA | OF s1oafoad Aeuydidsipiaiu _ ¥ ’ 4 BN}
Buelle D} POPUBLLILLIODAI 51 aaey 01 AJessadau st ©3 pue AieuljdnsIp.aI 5e ‘1000Z1T0ZL
JeLsnpUL 38U P tu 4 : suawudisse 3a18 0y paisanbay
siaded oyl Jo
' ' foud
EchnEm ;ummk W hmqm>a>_ e m:_:m__%:g pue yiom Sm.ﬂ UM oded - o -
£T0T-£0-5Z € ve £207-£0-41 13 €2 01 sanbiuydsl Bunum Jeded U0 3in123) 31INbaJ 31515 U3 1o asueping and 01 patsanbay | ‘6800200002 EPEIR:] €
1s9ng e ajnpayas o pasodoad st 243 U suIBpPNIS JeaA || 0}
024940 5,3d 3Y JO JWOS 3DUIS
132lgns Aans pue
yoea ut uliopad 0} Yny;Ip
5J9153WaS € 10 ¢ 0} pAINQUISIp 2.8 palayoe “Bumah 511 310W 24 §1 W3S [ela] 1AMPNId'D - w .
-£0- -£0- 5,34 1843 05 Y21Eq X3U Yl 40§ 3mINdls 2i3M 5, ERERTINEN : CIR:
£207-E0-ST € vz E70T°€0-L1 £ £z 3d aeu3 05 4oieq B sl sup W s132igns s 05 Auo| ‘050600002
a51m Wwas ay) 98uey2 03 pasodoad s1p | SIBYI UL WN|A3LINT ] Jad sy
19158UI35 AUQ U UBAID 318
saAIRR 1RLossaoud B Ay L
5231A1108 sejAllDe
AEIND1IAND BXS 5B ,mmmhzou sucds/efo Apog pue spUILL 3U3 433434 IRJNIIUND BIXD JO) DN ‘exend'd TSETR:] e[| 1
£70Z-£0-52 13 ve £20T-E0-LT 4 €7 N3t A capANTE JBNOLLIMI eXXd I M evosro000z
WRNAND 3yl U pIpnpulsi enxa apirold 01 paisanbay
3 1004d on 8 . " {sjuorisading 13p|oH 2els | awweldold | Wl ONIS
@ed ON =d ‘ON S08 sed oN 5d ON3vd usyeL LuonIY sishieuy / suonepualWILoay josjeyag | ayijo awen |uedag

wuapnis




208 773
STA AL s
Ml. 4
it

JNIMNG FURO) INM
HuyaauiBu3 [EdNEYIA JO Judwliedsq
EENE

a«%&mh&mw@} ISR IS F OIS

GELDIGT THLALIGE TTO0GE - SOR - LEpe Ao Y GER -

o § R

RGO S CTALIERUYY  EESIBIY STV IOl SasE

(OGH L oW DY DU FO £ S T PISS ANSaaaiary 9a ol EPERAIDENCT L

UOIIDPUNMNO_§] UORDDNPI YELDLS LIS

AloS2180 yoieq PAMWIPY VT-ET0Z Y2218

RO AIEE O G TG AR
LAY AT RERATUET AT ARSI, TR EREIER G AR T IRE S S Lo SRt t R 4 8 T L) e G PO

50 B R ARG ST EES, R o LAERED SETY [Tt 2VR] - )
FIEYEIOTY G EOT - LOOE6 (I = AN AL PRI G . S DN Ay pr@pRenDDNg

KoaorEhenyer ol
1 NIDUuoM

i
paulelsy ANl T 0 0 0 0 4 k| 3173 {LNIWNOBIANT 8 >.uO._O.UE - 354N0D Lany|  e0ODNIT L 3Ny
€
paulelay UN| € o 0 0 0 Z -] pl {NOILALILSNOD NYIGNI) € - 35¥N02 11any; 80000N2< 9 o0 t
sjuapnis Yl ASIL 1
Jo Bupjuiyl [exB0) Yl sAdUEUUR 1daq syiew | 3sINo] MaEN SOILYINIHLYIN DIG3A-SINTLSAS 39AITMONM NYIANT]  £TO0DNET ony
SY12W J1pIA U ABPA|MO N
paINpoiIUl 848 $35INOD
35311 $311IAI1IR [EIUALULOAIALD B a F—
pue [2131908 ‘LA $A0|IEA AAnIY WBPTIS N AN uawdelEAlg (IS AN, ¥ T v 0 c 0 | £S5 E-ONINYTIT IASIIWINITVIDO0S £Z000NTL 13 st
uy Medpled 0] S3UAPNYS BHEW oL
PaINPoIIU) i SASINOI
253Y3 SAIUAILIE |EJUBLLIUCIAUD BB e d
+] - .
pUE €191308 [€3IULSY SNOLEA|  AIANSY 1UBPMIS Y maN| uBwdodal IS TN v 1 4 0 0 Q b} s Z-ONIN¥YIT JAISHIWINI TWID0S] Z2000NTE I s|ot
i @3edpnaed 03 s;U3pNIs BYEU 0L
PEINpOoIIYY 342 §35IN03
253y} $AIIAIIE [BILBLIUONALS BB s wdoloi
puE [E11305 ' [ELILI3Y SNOLIEA AUANSY ARG 3 maN| Juawdoaaad (IS 1IN P 1 v 0 0 0 Y 1-1S T-ONINYYIT IASHIWWT TA1005 TZ00dNLE T 1s|6
ut azedidiyed 01 S1UBENIS AYEW O
pauielay JAILDITT IDYNONYT NDIIHOS XXXE4ZL
s5900.1d uonanpold [ - a
DNINNYId NO1LDNAOYEd
J00() doys Lo JBpImou peal dnNoio|asino] MaN diysinauaudanuy TN} ¥ v 0 0 0 v /e ERE] L90FBINZE £ SYH| L
wan @ B4 PINOYs SIUSPNS 7 LNIWIOYNYIN T9IHLSNANIEAILIATT INZNIDVNYIN
SUpM¥s ydag ys!Bu3|[@sinod ma A Aold
a1 sjs drsusepeaT Wediul oL 1dag ys![Eud D M3N ufLgeAc|cwl N[ ¥ F4 0 ¥ 0 o Y SWV STINS LNIWIDYNYN ONY dIHSY3IaYIN LZ00DNEL £ SYH
paulelay AN| € 4 0 ¢ o] 4 W/Y| 1d3paH] S3IHL3 TYNOISSI40Hd 7§ ALTYNDI ¥3ANID ‘SINTYA NYWNH|  0T000NTZ Z SYH|9
paulelsy Aungeao|duy N[ T z 0 14 0 8] H 43 AINIIDIH0Yd HSNDNT| TOZTINEL [ SYH|E
pautelay diysinauaidanu3 N[ ¥ Z 0 ¥ 0 0 H 11a NOILYAONN! 303 DNDINIHL NDIS3a £0gTINTL T SYH L
paulelsy AwpgeAojdwy AN v Z 0 14 0 0 o ELI HSTIONT TYNCISSIH0Ed G 1vHDILINI T0TT2NET T SYH|T
uonesnm
asino) p uswdo|aaag L]
. B JWeN 3002
Aq uamid yoeqpaad | asiaay fpau | s diysinauaida usinbay| HY | 12 s d L 1 jaow ap1L Asne) W35 | 1¥D| ONIS
eay/maN | nuzfAnpgedodws -a1d 54N 03




paulelRy SQNOS 40 SINYHOTN | HI0TTINET £ 20d| 1€

paulelay SINIHIYN JTNVHAAH B SIINVHIIW alnid| 9TTZINEL 3 334,08

S1U2PNIS 3Y] C1 AJOIBDUBW
se PAINPOIIUI ST 854NO3 SR 3I3Y eutiey1q |asinon me
puE ANSNpUI B 50 JuswaNba) Y1eulS ¢ I [85InoD MaN D S v 0 z 0 £ il TWY ONINYYITINIHIYN B FONIDITIILNL TWDIELEY QT00ZaveL 253(6T
21402 3Y1 ST R IV
pauielay TN] £ t o} 0 ¢ 3 d W3l SINYHIIW ONIYIINIONT TOOTIWEL < 25382
pauledy N T 4 o] 0 0 4 Y 0338 SLINJHD JINCY1D313 % 1¢IY10313 JIsve}  EOZTDAEC Z 83|42
pauielay Qs13) v £ 0 4 o] Z H 400 DONIAINYYO04d J31NIYO 133190 10e1sEe [4 28318¢
pauie1ay| uswdojassg UN| ¥ F4 0 v 0 0 Y 3dM SHIINIONT HO4 $3NLIVYE JOHSHHOM +OOTIWET F4 53|sT
pauiziay asis| B ¥ 14 4 Q 4 Y sQ SIWNLDNYLS vival TOTTIISEL z 253l wE
pauieidy| juswdoaag Ins TN ¥ [4 o] 13 ¢} 0 g 93 $IIHAYYO ONIYIINIONT| ZOOTIWET T 253i¢€T
pIUEIY 13 wdoPA3g IS RUVIE. 4 [4 0 v 0 0 H M1a AOHSHHOM $1001 N2IS30 £OTTINEZ 1 3537
pauieIay uawidoaAaq IS NEHSIA G3YNLINYLS Y03 ONDINIHL IWYNOILYLNdWOD|  TCTTISET

T T R S S
it ) i i =

ik .%mmmm,w &w&%ﬂnu i gl Eie R

SILSILY LS B SHNYHIAN
aulela AupgeAo|duw o

P i rqehoidiu a3NddV NI SNOILY1INSNOD) ¥ - 3A1LDT1 SILYWIHLVIN 010¢INEL

pauleldy AupgeAciduwy TN ¥ ¥ 0 0 z T Y i0 ($3NDINH2IL NOILYZIAILIONE - JAILIIT3 SILYINAHLYIN| TTOTLWET £ 258(T<
paule)ay TN S 14 0 [4 0 € Y 23 ABLSIAITHD ONIBIINIONI|  TO0TAITE 4 o5810¢

swiajgoad uonejnus xajdwal
BA|0S 01 SPOLIBW [EIIBWINU
u4ea) 0] S1UIPNIS IMEU speaH dnNoIg|25IN0] May | ¥ ¥ o o z Fd i NN

03 25IN03 SIY} YIm padejdal
51 unnduwlo? Joj sajewYIew

{SGOHLIW T¥2IHIWNN

W
NV DNIT1300W TTNAHLYINI Z - IALIT13 SOLLYWIHIY A Eo0eimze ¢ 59|61

poulelay Ayjigeiordul UNY S 4 o] z 0 £ 4 WS [ADBNTIVLIW B FINTIDS TYIHILYIAD JALLD31 SDISAHG | SO0TIWEL 1 5481
SBpNIs 01
asnoead slow a3 o1 juauaduwiod
_m:Ouju r_u_..s ﬂ&u:ﬁckc_ mUme Qjﬂtmu QEIN0T] MIN NN ¥ bl 0 0 T rd k) Epi-al ﬂmmwMZ_OZw ._”DOH._._)mMN T JS8|4T

HO4 SN0 B vHEIDTY YEININT - JAILDFTI SOULYINIHLYIN

51 950n03 $)4) pue pade|dal s
354n07 s.23uBu3 Joy SINBWBYIEW

Apead juawase|d aq dag asin0T M3 oo
£l - 3
©1 S1UADNIS SA|GEUS SIS Suipcs| sousts endwos 7 MaN| uswdo)aaaa 1S TNy 2 0 4 0 0 0 [ 7 - IWNDILDYHd 1STIROD ON1QTINE 31907 I9EQ19| FT00DNET any
Apeau Juawaseld ag adea e ustud L ST
N o] - 5
03 syuapnis sajqeuB Sybis Buipcn | 2usIg JEINdWe3 3 M3N| uBWdoRA3] TN 2 0 4 0 0 0 129 1 - WNOILOVEd 1S3LNOT ONIQTING 31901 VE01D|  ET00INEL ony
o S
HeneyRenT asIno) p juawdo|anaq 58
A " IwenN 3002
i q uanl8 HoRqpaa3 | ASIAIH/ PAU |15 /diyssnaualda usinbay| HY 1D [ d 1 1 aow oS Bl 3%4N0J 154000 w3is 193] SN IS
I reyay/man | aug/Anigeioldul -21d




VAII3Y S - IAILDA1T TYNOISSIH0Ud
d...GM-“_ € £ 0 0 '3 t-id - JAILDITI TYNGISS3J0Hd 9 34|48
<>ﬂ.w_”__ & b 4 0 d £ad £ - 3AILD313 TwNOISSI404d 9 J3d|38S
4>u4w_“ € £ Q G o €-1d Z - IA1D313 TYNCISSIH0Bd 9 23d|SS
Z 0 T - IALD373 TYNOISSIIOUd g
niel o i
5H4N0D .
IN| ¥ £ [4 0 d 2d JY00-1X314 v J0d|ES
¥AI13Y
pawelay aIn| 8 9 v 0 d an N51530 INIHIVIN| dPTZEINEL 9 22d|Ts
pauelay gin| 8 E 14 0 Y an NOISIC INIHDYIN| YPIZEIWEE | ¢ 224|18
peuelsy| uswdoRA3q jINS QIN| & v Z o] H aw NDISI INIHIWIN| P TTEINET 9 204105
pauIRY ws| S < o T d QIn NOIS30 ONIHIZNIONI TWIINVHIIW dTTTEIWET S J2djev
pauelsy wWsy § S 0 T v Q3N NOIS3IA ONIYIINIONT TWIINYHIIN YIT1EINEZ ) 20d | 8%
pauelsy Apgetcidwl Ws| £ 3 o Q o asw NS15I0 ONIEIINIONT TIINVHIIW YTTTEIWET S 34| iv
pauielsy alf B g ¥ 0 d 1H HIJSNWYHL 1V3H] dOTTEINEL S 20d|9F
pautelay aL 8 9 v 0 v 1H YISNYYL LVIH| YOTTEINWET S 3245y
pauielay AlqeAopdw3 aL| s v 4 0 d 1H YI4SNVHL LVIH]| HOTTETIWEE S 2diry
pauielsy Aupgedojdwl] wWOAN| € £ Y] 0 L HNa 59110804 '8 HNIMNLIVANNYIN TwioiQ) STZEIWEL S 204 E¥
pauieiay| uswdolaag IS at| £ ¥ 0 T | RER ONIYIINIDONT SINILSAS TVINEIHL ZTTEINEE r 20d|Z¥
pauielsy wial & £ 14 1 d WO SINIHIVIN 40 SOINYNAG 8 SOILYWINIA d60TTIWEL v 20d[I¥
paulelay w3l 6 £ v 1 v Woay SINIHDVIN 3O SOINYNAG B SHLYININIDG| WE0TEINET v 2240
pauielay Aupgeioidwl wi| s s [4 1 4] WOaA SINTHIVIAL 40 SNAYNAQ 8 SOILLYNSND 4E60TTINEL 4 224|6€
pauieidy din| £ S % o3 El 1N ADCTONHIIL SNIBNLOVINNYIA| JETTEINED 14 224d|8¢t
paulelay 4 £ S v 0 A4 1W ADDIONHIIL ONHNLIVANNYIN YETTEIWET v 20d|LE
pauelay ) Anngedcjdwl dAll v £ [4 0 m 1 ASOTONHIIL DONIHNLIVINNIN .xm.:mms_mw v 22d19¢
pauEIRy 1N E € 0 Q d al SOIAYNAQOWYIHL ONIFINIONI L0TTINWEL £ J2dlSE
paule1ay Aupqeheidwl 3dm| S 4 z 0 ¥ ai §355300%d DNIUNLIVANNYA| B0ZZIWET | € 2d|rE
pauieay wal £ 9 v 4] d NS 5Q1708 40 SOINVHI3W I90TTINEL £ J3d|EE
pautelay Wi £ 9 v 0 v NS SAITOS 40 SHNYHIIW| YIOTTIWET € 20d|2E
woneayrsnt asino) p wawdo|asag 53
Aqg uanyd yoegpaad| AsAay/pau neis/diysinauaidal ysinbay} H) i) d 1 GO BUIEN ap] asIncy 3063 Wis | LV ONIS
se1ay/man | mua/Anpgerordwy -axg Hous ERLHS _ |




i

M guriiiit
Euw 1A ,S_,.Q. A .—..._C

\\rwi

BO'T

€8sk
LS'TY
96'€t

€1
96

diysInauRIdaIIU uo BuIssnd0S S35IN0D JO %
swdo@aa (Mg Uo Buissniog s354N03 40 %
AupgeAoidwy uo Buissnacy S35IN0) JC %
LOISIAGY SNOR(IAS JO %

$35.N00 PasiAal JO'CN |BI0)

$35JN03 M3ALL JOOU |BIDL

135iN07) JO 'OU |B1EO|

g ey
wﬁ..mww

St e

paweay| uswdopAsg IS YAITIY a1 k| 7 35¥Hd - 123104d 3INO 154D oNIHTINIONT]| HISOV3IIEL 8 |dd |69
AN
pauielzy| suswdoEasg |iNS YATIIS e 8 91 Y T 3SYHd - L2310%d INOLSIVI SNIYIINIONI | HESOPIATL £ 1ad] 89
pauielay wawdalaaaq [1MS AN ¥ 0 v ] AIHSNHILNI T9INHDIIL|  TrOETL 5T 1494|129
paulelay| wawdoBARg 1S 1ia AIHSNYILNI TVIDOS| 0v0ZATT ST 1ud (99
14 o] £ - 3AILD31I N3O 8 30|59
Ny F 12 ] W/ Z-3JAILD3I NIHO 8 230|rv8
WY 1 - 3AILD31T N3O g 230|t9
wAITIY 9 T 14 13stm zo:,qw:q_uﬁmuwn_n_m 9
AN g Z ¥ Y £40% S Q5|19
YA31IY
SN 9 [4 v Y 7das v 30508
YA
AN 9 Z v L] 1dds £ JGS |65
wAJ13d
uoneaynsnt N0 P awdojanag 58 awe
Ag uaAIg Noegpadl aslaayfpau s /diysinaualda usinbay; HO e} 3 Ao cn._v M 3L esinay 3309 W3S 192
1B13Y/MAN nuafAnpgeiodwy -3ld Hous s9n0d




e (L LRSS QOH
~ v . -
VNN YAVIIA L
N " , ~ 4
_‘ LA 9 [4 L4 7 Q 1} 1205 ONIINVYITOL ANY DNINOISNIWIQ 21¥LIN0ID Y903IWASEZ r-d0s ONIHNLIVINNYIN LYVING
LA ot 4 v g 0 ] 1309 oNDNYEITCL QNY ONINOISNIWIG JMIIW0ID|  FI0INASEL #-d0s ONIHNLIVANNYIN LUVINS
Hulpue1ajos pue
Fuiucsuawp Jo eavencdu) speaH o swd
ay) pueIsiapun 03 SWAPMS|  dnois 25IN07 MaN uFWIdoRA3Q IS LA ot 14 4 ] 0 0 1309 SNONYYIICL ONY SNINOISNIWIO JTHIIW03D YI03WASET $-d0s ONIYNLIYINNYIN LHYINS
ALy} $91qEUI SINOI SIYL
dW 9 z 14 z 0 0 dawag ONIdALOLOYE 1911910 ONY DNITIZ00W Q€[ ¥SGIWASES $-d0s NSISIC ONIHITNIONS
dW o1 4 b4 9 Q 0 dawag ONIdALOLOYd T¥LIDIC ONY ONITIIJOW CE 3503N0ASET -405 NOISIA SNIYIINIONT
IUBMLOS UOTR|NLLIS
Fusn s||ys duiEpow speaH a d ]
oy 23uEyUa 01 SHURpRs|  dnouD 1no3 Man pawdolaAag 1S dw 0t ¥ ¥ 9 0 0 4QiNde ONIdALOLONE TYLIDIC ONY ONIMITOW Q8 w503Nase ¥-4ds NOIS30 DNIYIINIONT
2y) $3|qRU 25aN0D SIYL
qal 9 4 14 4 c 0 S3v SINI5AG ADYINI JO SISATYNY[  HP0IWASET p-d05 [147'7 DNIHIINIDNT ADHING
al| ot ¥ v 9 0 0 S3v TINTLEAS ADYINT JO SISATONY | JP0IWASEL p-d0% (04072 ONIHIINIONT ADHINT
uone nwis uisn swaisAs
J0 AnQIABLaq |ewlayl Ayl 3yl SpeEaH SN0 M dolans
puejsiapun o1 ANIge SJUIPMIS dnoug 5aN03 MBN MEWHOIA(] IS ai ot ¥ v k] 0 0 S3¥ SINTLSAS ADHINT 40 SISATYNY Yr0InWases 1-d0S 4378 ONIHIINIDNT ADHINT
ay} saoURYUD 3SINAD SIYL
WS 9 Z 4 [4 1] 0 EE] SISATYNY LN3IANT13 1IN HEQIINISEL £-40% NOISIA ONIHIINIONT
ws| 01 v ¥ 9 Q Q hEE] SISATYNY INIWINT 3LINI3|  JE0AWASEL £-d0S NS1530 ONIYIINIDNI
udsap
|BoILEYIE W 10} AsessaIau speaH . 4 N
uonejwrs pue Suyepow|  dnoio 5ino7 man psldoRazd IS wWs| 0T ¥ v 9 Q 0 ¥id SISATYNY INIWITIT LN YEOIWASET £-40S N9I5IQ ONIYIINIONT
10 {145 A1 SMEDW 35IN0D Sy L
dW 9 4 ¥ 4 o 0 WD ONIHM LIVANNYIA G3LVEDILNI ¥ILNdNOD HZOINASET 2-das ONIYNLIVANNY I LHYNS
ain ot ¥ v 9 0 Q W ONUNLIVANNYW Q31vHOILNI HILNdWQI IT0INASET 7-40a% ONIYNLIVANNTIN LEVING
B Jayndwo) spea . -
H
Suisn SuLIN}IRINUBL YO (IS ndorg asInon map uswdolaaad [14S 4 ot v 4 9 Q 0 Wil ONIYNLOVANNYIA GILVEOIINI ¥ILNdN0D YZOIWGSEL #-43s SNIENLIFINNTIN LEYING
3Yy3 ulEd| SUIBPMIS A|gRUd 0L
E] 9 4 v 2 0 1] A3INA Noisad HTOIWQSEZ 1-dQ5 NSISIA ONIYIINIONT
oNI¥IINIDNI YO DNITIICOW B NOILYZITTNSIA
NO1S30
- G
93 ot ¥ v 9 0 o] Q3NA oNIH3IN DN D4 ONITGOIN 2 NOLLYZITVSIA 3T03WAse 1-dAs NDISIG ONIYIINIONT
Surrmeld SUIYoew o IS SPEIH asan Lowd a ND1S3] NOIST
N0 M MIWdOan I - NI
a4 LIB3| SUIAPMIS 2|GEUa O ndoig D MIN | Q1S PE| 01 ¥ 4 9 0 ] QINA ONI%IINIENT HO4 ONITIZTON 3 NOLLYZITYTISIA YI0INASEL 1-405 01530 DNIEIINIONG
_\ wawdo|@ag [
Aq 3%INAJ P ot /i N i
ﬁ uoneayasns| WanmEy | astaay/pau __._m._”._wv_:mhnm._«c kisinbas-al  HI Fa) S _ d i 1 Ll u.““w Ay 9sine)|  ApOJ ISINOY ﬂ #1d NOILYZIIVI>3dS
seqpaad | IBISY/MEN | i _ i i
| | / | 3/AungeAoidw3 _ | ] “ k _ _ ) |

SIUBPNIS MIIEG PIRHUPE EZA 40 595N0D

uamidoaAld NS 40 15N




elan/manN

3/Auiqeiodwy

di 11 9 _ FARARERS DNIEALIVINNTIN LEVING ONIdALO1OYd Qldvd B ONI¥IINIONT ISHIAH 41016dsEZ| T-3d 1€
din I f v|v{0]|E ONIMNLIYINNYIA LIVING DNIdALOLOHd QldvY 8 SNTHIINIONT ISHIATY ¥iotedwsez| T-3d [s]3
sawdoj@sad
_ di g t |¥|T)0l2 SN IENLDVANNYIN LEYING ONIdALOLOYd Q1dVd B ONIYIINIDNT ISHIATY wTOTEdNSEE| T-3d &L
NS 14 ¢ |alzjole NOISIA DNIYIINIONS NOIS3A ITDIHIA 21¥1D313 ONY arigaH 205e093EZ| S-3d 214
jualudoaAag
— WS v £ |oflz|oit NDISIA ONIYIINIONT STIVIHILYA SO HLDNIYLS GIINTADY 05£093€Z| S3d 44
qaw 14 v jojolo|¥ NDIS3IQ ONIBIANIDNG STwIMILYIN ALISOdWO2 40 SHNYH3I3IW YINOOPEQDIET| ¥ 3d 9z
Anpgeiojdw3 din t ¢ |lolo|oje NOISIA DNIEIINIONI SIYIYILYIN 3LISOANCD 40 SONYHIIW Weorea3izeZ ¥3d L1
WO ¥ ¢ (ololofr NDISIG ONTYIINIONT SNOILYYEIA JIDINVAOY YINSOPEQDIEZ| brid i
Adsnpui juasasd ayy .
10} SUDREIGIA pATURADE mn_.z.m.._..__m ssinon
o a8pamoLy aul Anyiqedojdl wWoml € £ |ofjojoltE NOIS30 ONIYIINIDONT SNOILVEEIA QIDNYATY WSOrEd93ET| v3d £
-peaH AN
spasu udisaq Suauuiug dnou
Ul pazIE2ads JUIpNIs Y 2
[oE 4] 11| 9 |v|v[OfE NSISI0 SNTEIINIONT NDISI0 ONIYIINIDNI NI NOILYAONNI 9105 2 NDIS3a 11FTNIVLSAS 4r0Eedn3tz| €-3d A4
a3in 119 lviv|[OfE NOISIA ONIHIINIONT NDISIQ HNIYIINIDONT NI NOILYAONNI 171205  NSISIA 119¥NIVISNS vpQeEaolte] E-3d Tz
Juawdoarsq
aIn B v |r|T1C|E NDIS3I0 ONIYIINIONI NEIS30 ONIFIINIDONT NI NOILYAONNI TWI205 NDI530 IBYNIVLSNS Bp0Eeao3ce| €-3d o7
WS t ¢ |[olo]ole NTISIC ONTHIINIONT TLDILSYd ONY ALIDI1SYI2 40 ABOIHL £ozeqGo3te| T34 6T
Aupgeiodu WS £ £ [o|0j0|E NOIS3T ONIYIINIONI SHINYHIIA 3YNLI¥HL CNY INSILYS d33YD z0zeQDIET| T-3d 81
WOaX 13 3 v #|0)€ NO1SIA DNIYIINIONS SINILSAS DILOE0Y 40 NSISIAQ 7 SISATUNY SNT1300W 4101€003€7| T-3d IS
WoaM 1l o (v v|[D]E N©OISI0 ONINIINIONI SINILSAS D1L0B0Y 40 NDISIA B SISATYNY ONNIGON ¥I01€093c7; T-3d 91
w2wdo|aaag
W WOGaH g p lelefo]E NOISIA ONIYIINIONT SIW3LSAS JILGHOY 40 N21S3d B SISATYNY DNITITQOW yT0TE0a93eL| T-3d 1
Ayyaehojdu] al v ¢ jojzlo]2 042 ANV ADHINI S3IDCTONHIIL 113D 13N ONY NIDOUAAH 305€42322| S°3d 14
Anjgeio|dwd aL r e |ofz|o]¢ 47 GNY ADY3NI SAMOTH 318155384 IWODNI ONY 37915534dWCD 804 032 706€4032T) 534 £l
al v v |0j0(0]|F Q47 ANV ADHING ONINOILIGNOD HIY ONY NOUYE IO YWoopE4D322[ #3d 4
SWIISAS DV g Y Yl e
PuUEISISQUN O} SUIIPMIS ._:_2‘0._0 55109
ay3 52[QEus Asinad -pean man Auigesordig al € £ |lolojO|E 40 ONY ADY3INI SNINGILIANOD HI¥ GNY NOILYEIDH43Y Wo0yEdD3ZZ| V-3d 1T
SIYLARSAPUIDYAH IO 400
ulawalnbas ayi +ad sy
aL 14 # |0l0|0OfYF @47 QN ADH3NS SINALSAS LNIWIDYNYIN AOHINI ONY SLIQNY ADYINI wiNsOrE4232Z| T3d 0T
ail € ¢ lojofo]¢t Q42 GNY ADYINS SINILEAS LNIWIDVYNYW ADHINT ONY SLIANY ADYINI WS0rE432T) vid 6
di 11| 8 |¥|r[D]E Q42 ANV AD¥INI Hov08dde WO 4345NTHL LYaH aQNy M0714 4ind TYNOILYLNINGD Jp0Ee433Z) £-3d 8
al TT| 2 |#|r|olE Q30 ANY AD¥INT HOYCHddY INO4-HIISNYEL LV3H gNv moidaintd AYNCLLYLNdWNOD wyDEEd 2T €-3d [
. awdojaaag . .
: dt t ¢ (vlo|oje 947 ANV ADHINI HOYOYddY N0 4-HAJSNVEL LV3H GNY Mo QN4 IYNQLLY.LNdWOD yyDEE4D3TZ} €34 9
gL |3 £ jolololE Q4D ANV ASHINS CNILGAS DINOYLDATI ONY 813373 40 LNIWIOVNYIN IYWHIHL £02£4037¢| C-3d 15
wawdojaasag
s al v £ |ojelofZ (33 QNY ADH3N3 SNILSAS 3DVHOLS ADYINS QAINYACQY zogeda3ez| Tid 4
QL RYEREAR2E R Q42 QNY ASHINS 53(D0TONHIIL ASUINT Hvy10% d410T€40322| 1-3d €
al 1] o jrlv|DfE G40 GNY ADYINA S3I9010NKIAL ADYINT HVI0S ¥10TE4D37Z| T-3d [4
uwdoiassg
145 al 8 v |vlz|0)L G40 ANY ADY3N3 S3IO0TONHIIL ADHINT HVIOS H101e4237e| 1-3d 1
asanod Juwdopasq
Ag uanid pas ns/ apod
uoLEIISNT Jpeqpaaz | 1nsy/paut duysinaumidany ausibbas-axd (WA | 3D |S{d|LjT uonez|eads AL ISINGD apa) asin0n BN |5

"3 UA0L B 10 W21EG PARILIE PZ-EZ0L 10) SANIANS [RUCKS2I0I JO wh



juswdojassq

Buunyzejnuet
JIBLUS YA SLI2PTS B 104

#‘ s diN v ez SNINLIVINNYN LEYNS SINILEAS SNTBALIVEANNYN ERL[LERE] FOGESWSEZ; S 3d
ehojdui3 4 € 0|0 ONENLIVANNYIN LIVIAS NOILYIINOWAGD INTHIYW O INIHIVIN LOSE4MSET] S3d 14+
dlN 4 olo SNIHNLIVINNYIN 18YINS NOILYLINIWNYLSNI B LNIWNIHNSYIN YNSOPEAWSEZ] Prld oy
Ajgerojdul d £ olQ ONIMMLIVINNYIN LEYINS NOLLYLNIANYLSNI 73 LINIWIENSYIW WIOPEJWSEL] tld 13
dWN 4 ol0 DN IUNLOVINNYIN 1EYINS NOILYWOLNY WIYISNANT B $21L080d VNSOFELWSEL] P3d 8t
Aupgeioiduws dW £ olo ONINNLIYINNYIN LIYING NOILYWQLNY 1Y1E1sNant 8 521L080Y Wooredwsez| vad 43
dW 11 AR ONIENLOVANNYIN LHYING SNYNIDVANNYIN LHVAIS NI NOILTAONNI w1305 B N9ISIT TIBYNIVLISNS 4POETJNGET| E-3d 13
dW 1T v|F ONIYNLIVINNYIN JBYINS ONIYALITINNYIA LEYING NI NOLYACNNI 171305 8 N21530 F1EYNIYLSS ypOEL4NSEL) E£3d 13
Juawdoi@asq
55 dinN g 7l ONIENLIYENNYIN LEYWNS ONIENLITANNYIN LHYWS NI NOLLYAONNI TWID05 8 N9IS30 FIAVNIVISNS ypoggdNSEZ] £3d te
din £ glo ONIYALOVINNYIN LEVIAS 53553704d ONIENIIVANNYIA NY3IA0W cozEdwser| 2-3d 133
spoyiaw Juiisal
puk Suunidejnuew o
pajueape uo 8paMau —— 26109
aney 01 AJesSIIBU ped 1w AnjlgeAoidwy dW’ £ glo SNIMMLDFINNYIA LEVWS ONILSIL B ONNLIYINNYW STWEILVIA QIINYAGY ZOZEAWSEZ) T34 It
511 uolez) B12ads peaH N
' dnoiny



CHUEEIOH
ALY
T .
TN € 3 0 o] 0 £ W3 SIINYHO 3N ONIIZNIONS 34 0S7TINZL 71
£ 3 0 0 [i € RELY NDISI0 ONIMIINISNI WOINYHI3IW| 0 ZETTINIET 11
[2 £ il 4 0 [4 SO 5an0s 40 saIiNvHoIwl - og TEZTINTT o1
N ¥ £ 0 4 o] 4 1H3 ¥34SNYYL 1¥3H 40 SININI3 34 §2ZZINTT [
TiN v £ 0 T 0 z (] S3INVYHIIW AIf3 o4 RTTTIWTE g
TIN £ £ 0 0 a € QL SINWTNATJOWHIHL 24 {2ZTTINEL L
536122000 BIDIY A 2LI10319
auyl UIES| SIUBPNIS Ajgeud
01 254N02 1Y} 01 PNPUL|  NENADYA 25107
03 paaiesal 5| 1t pead dnoip jo| -5SpeEsH [laleT15] MaN al € € a ¢ ] £ in3 ADONONHIAL T1THIA LT pr} ETTEINET 9
SUO[1EPUSLLUICIRL 3L Jad sy
s3dadrunD sFUI JO J2UlaUl
3yi uiea| SIuapNls BjfEUa
03 251N03 SIY) ©1 APNIUL -1~ Ts] 2507 PR——
01 PaALEsal §1 ) peaH dnoiD J0) -SPesH Groun Man Jpgesondus I3 £ o z 0 z on SONIHL 40 LINYILNI TVIHLSNAN] Bt} 42TITINEL 5
SUQIEpUILLDIAL 3L aad sy
v £ 0 14 0 I p] *O0TONHIIL ONINLIVANNYIN 24 PITTINTE 4
¥ £ 0 [4 Q [4 dN $355370Ud ONIBNLDVINNYIA o €ZCLINTT £
L4 £ 0 [4 0 z s FINIIDE V3LV o7 | 1GTTTINET 4
siasAs ueyd Aiddns
DUE [01IU07 ALEND JCOL
oey's'sId asino)
doys AIsNpUl SY1 PUEIS/BRUN -peay tNoIS man AngeAo|dwi diN € € 0 o o] £ WIS INIWIOYNYI ALTWND 8 NIYHD K1ddNS 34 41ZZTINEE T
0} SJaFUIEUs |eJueUISw
1D} AJRSS2IDU 51 FSIN0I SIY]
asinod
w=swdajaaad |y
upIeIISN fq uanid pas g/ diysinavaidany b 2Pod
1 -3 1, (v}
1eaynsnr yorapaad | moH/paul s /e 3 aysinbal-ald HJ 4 S d 1 1 BNLISINOT| oy apo) oN IS
JAnpgeAojdws
213y /MaN
SJUSpATS YO1EE PARILPY T4 01 PRI3H0 585iN00 2107 X34 40 3801




¥23: B.Tech. - Mechanical Engineering HAS - 7

23UC0027 - LEADERSHIP AND MANAGEMENT SKILLS (R)

- CourseCode ':3'.___:-_5;--5:”:._ CourseTltte : A - Acronym | Mode | L | T P| S |CR

23UCo027 LEADERSHIP AND MANAGEMENT SKILLS LAMS R 010,402

Course Quicomes

co# | S CODescription | BTL' | PO/PSO

Co1 Understand basic leadership, skills and perspectives and leadership styles 2 PO9
Understand different managerial skills and apply them to develop high performance

{€87) 3 PO11
teams

€03 |Analyse effective communicative strategies and apply them in team tasks 3 PO10

o4 Apply strategic planning fundamentals and decision-making techniques, through 3 PO
exarcises and case studies "

Sytlabus

Fundamentals of Leadership Skills Understanding Leadership and its Importance, Traits and Models/styles of
Leadership, Perspectives on Leadership: Bipolarity-Unidimensionality - Bidimensionality-Hierarchical: Management
within Leadership - Hierarchical: Leadership within Management, Basic Leadership Skills: Motivation, Teamwork,
Negotiation & Networking, Emotional intelligence.

Managerial Skills - Basic Managerial Skills - Planning for effective management, Recruiting and Retaining Talent -
Delegation of tasks - Learn to Coordinate, Organising, Building and Leading high-performance Teams

Effective Communication Strategies for Leaders and Managers - Self-Management Skills; Understanding Self-Concept -
Developing Self-Awareness -Self-Examination - Self-Regulation, Active Listening and Feedback Techniques, Conflict
Management & Conflict Resolution - Negotiation skills, Role-playing and Group activities

Strategic Planning and Decision-Making - Fundamentals of Strategic Planning and Decision-Making - Setting Goals &
Objectives for the Organization, Strategic Tools: SWOT, PEST, FORCE FIELD, SCENARIO PLANNING and SIX THINKING
HATS, etc., Simulation Exercises and Strategic Planning Case Studies

Reference Books
» The Emotionally Intelligent Manager: How to Develop and Use the Four Key Emotional Skills of Leadership,
Caruso, D. R. and Salovey P, First edition, 2004, JohnWiley & Sons.

Training in Interpersonal Skills:Tips for Managing People at work, Stephen P. Robbins, Phillip L. Hunsaker, &
edition, 2015, Pearson Education.

Learning to Lead: A Workbook on Becoming a Leader, Bennis, W.and Goldsmith, 1, 4 edition, 2010, Reading,
Mass. : Addison-Westey.

4 Strategic Management: Concepts and Cases, Fred R, David and Forest R. David, 17th Edition, 2017, Pearson.
Interpersonal Skills in Organizations, Suzanne de Janasz, Karen Dowd, and Beth Schreider, 6th Edition, 2018,
McGraw-Hill Education.

6 Human Resource Management”, Gary Dessler and Biju Varkkey, 15th Edition, 2020, Pearson Education.
7 “Leadership: Theory and Practice”, Peter G. Northouse, 8th Edition, 2021, SAGE Publications.

Case Studies in Strategic Management: A Practical Approach”, Sanjay Mchapatra and R. Sridhar, 1st Edition (2012),

Pearson Education.

Active Listening: improve Your Ability to Listen and Lead, Center for Creative Leadership | 1st Edition (2012),
Center for Creative Leadership.

SME: DR.CHOUDARAJU NEELIMA, drneelima@kluniversity.in
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¥23: B.Tech. - Mechanical Engineering HAS - &

23MB4067 - INDUSTRIAL MANAGEMENT & PRODUCTION PLANNING (R)

CourseCode | n . - CourseTitle | ‘Acronym | Mode | L I TP |S |CR

23MB4067 INDUSTRIAL MANAGEMENT & PRODUCTION PLANNING IMPP R 4107001} 4

Course Qutcomes

. co# o . CODescription o - | B | Pospso

Understand the basic management concepts along with an insight inte production and

co1 2 PO11, PSO2
control

CO2  |Select best forecasting models to predict future demand 3 PO1, PSO2Z

CO3  |Solve various production scheduling problems to optimize productivity 3 PO4, PSO1

Co4 Understand concept of Inventory control, Method study and time study 2 PO11, P5O2

Syllabus

Management Concept, Scope and functions of Management, Levels of Management: Low level, Middle level, High tevel,
Importance of management, Scientific Management, Frederick W Taylors contributions, Contribution by Henry L Gantt,
Contribution by Frank Lillian Gilberth, Objectives and benefits of ptanning and control, Functions of production control,
Types of production - Job Order, Batch and Mass Production Systems

Forecasting models, Approaches and Types, Qualitative Approach: Judgmental Methods, Quantitative Approach: Time
Series techniques, Regression techniques, Forecasting Error Estimation Techniques, Aggregate production ptanning,
Benefits of Aggregate Production Planning, computer integrated production planning systems, elements of Just In Time
Systems, Fundamentals of MRP Il and Enterprise Resource Planning

Scheduling of Batch Production, Scheduling of Job Crder production, Loading, Concept of Assembly line balancing,
Sequencing: Definition, Sequencing of n jobs through one machine, n jobs through two machines (Johnsons algorithm), n
jobs through three machines, n jobs through m machines, Materials Requirement Planning {MRP): Structure, Inputs,
Outputs of MRP, Lean manufacturing, Seven Forms of Waste in Manufacturing

Inventory control: Purpose of holding stock, Effect of demand on inventories. Determination of Economic order quantity
and economic lot size, Problems on Economic order guantity, Method study, basic procedure, Recording of process,
Critical analysis, work measurement and Techniques of work measurement, Time study, techniques for time study,
Production study, Work sampling methods

Reference Books
1 Principles of Management, Stoner, Freeman, Gilbert , 1: 1995, Pearson.

Operations management: Design, Planning and Control for manufacturing and services, James. B. Dilworth, 3:
1993, Mcgraw Hill International .

3 Production and Operations Management, R. Pannerselvam, 3: 2012, PHI Learning Pvt. Ltd.

4 Operations Management, Roberta S. Russell and Bernard W. Taylor, 4: 2003, Prentice Hall.

SME: DR.K.V.DURGA RAJESH, kanchurajesh@kluniversity.in




Y23: B.Tech. - Mechanical Engineering AUC -3

23UC0013 - GLOBAL LOGIC BUILDING CONTEST PRACTICUM (R)

. CourseCode | " . R :Cqu'rse."!'-itté'; R ~ jAcronym | Mode (L [T [P | S |CR
23UC0013 GLOBAL LOGIC BUILDING CONTEST PRACTICUM GLBCP R ojo(o|2:0
Course Outcomes
co¥ | Y. cODescription BTL { PO/PSO
ot Demonstrate proficiency in identifying, analyzing, and solving problems using logical PO1, PO2,
reasoning. 2 PO3, PSO1
o2 Apply logical reasoning to global issues, considering multiple perspectives and 3 PO1, PO2,
potential solutions. PQO3, P50O1
PO1, PO2,
€03 Identify logical principles to assess ethical ditemmas and develop reasoned solutions. 3 PO3. PSO1
. . . . PO1, PO2Z,
€04  linspect the ability to apply learned togical skills to new and unfamiliar challenges. 4 PO3. PSO
Syllabus

Critical thinking skills necessary to identify, analyze, and solve problems effectively using logical reasoning through
interactive exercises and practical applications.

Thinking Through Universal Challenges: Logical reasoning by exploring the challenges from multiple viewpoints and
analyze potential solutions.

Explore principles like considering consequences, respecting rights, and upholding fairness to identify the core values in

conflict. By applying these principles, Systematicaily analyze ditemmas, weigh options, and develop reasoned solutions
that prioritize ethical conduct.

Logical reasoning skills honed can be applied beyond familiar situations, equipping you to tackle new and unexpected
challenges by breaking them down, anatyzing information effectively, and crafting sound solutions.

Reference Books

The art of thinking : a guide to critical and creative thought, Ruggiero, Vincent Ryan, 2012, Boston : Pearson
Learning Solutions,

1

2  Thinking, Fast and Slow, Daniel Kahneman , 2015, PENGUIN UK.
3 Putnam and Beyond, Razvan Gelca , Titu Andreescu, 2007, Springer.

4  Problem Solving 101: A Simple Bock for Smart People, Ken Watanabe, 2009, Portfolio.

— SRS SE
SME: VENKATA NARESH MANDHALA, mvnaresh@kluniversity, in CRCC b il VipdE - GLRCH Ry Y4 202.



Y¥23: B.Tech. - Mechanical Engineering . AUC - 6

23UC0014 - GLOBAL LOGIC BUILDING CONTEST PRACTICUM (R)

Co_l.lrs'ecddé' . Course .T'it'ie:' ' . Acronym Mode [ L | T|P 'S ICR
23UC0014 | GLOBAL LOGIC BUILDING CONTEST PRACTICUM GLBCP R 0| 0,0|2]0
Course Qutcomes
€of Lo S roDescription . - BTL | PO/PSO
o Demonstrate proficiency in identifying, analyzing, and solving problems using logical PO1, POZ,
reasoning. 2 PO3, PSO1
con Apply togical reasoning to global issues, considering multiple perspectives and P01, POZ,
potential solutions 3 PO3, PSO1
. . o . i PO1, PO2,
co3 Identify logical principles to assess ethical dilemmas and develop reasoned solutions 3 PO3. PSOT
. . i . PO1, PO2,
C04  |Inspect the ability to apply learned logical skills to new and unfamiliar challenges 4 PO3. PSOA
Syllabus

Critical thinking skills necessary to identify, analyze, and solve probiems effectively using logical reasoning through
interactive exercises and practical apptications.

Thinking Through Universal Challenges: Logical reasoning by exploring the chalienges from multiple viewpoints and
analyze potential solutions

Explore principles like considering consequences, respecting rights, and upholding fairness to identify the core values in
conflict. By applying these principles, Systematically analyze dilemmas, weigh options, and develop reasoned solutions
that prioritize ethical conduct.

Logical reasoning skills honed can be applied beyond familiar situations, equipping you to tackle new and unexpected
challenges by breaking them down, analyzing information effectively, and crafting sound solutions

Reference Books

The art of thinking : a guide to critical and creative thought, Ruggiero, Vincent Ryan, 2012, Boston : Pearson
Learning Solutions.

1
2 Thinking, Fast and Slow, Daniel Kahneman , 2015, PENGUIN UK.
3 Putnam and Beyond, Razvan Gelca , Titu Andreescu, 2007, Springer.

4 Problem Solving 101: A Simple Book for Smart People, Ken Watanabe, 2009, Portfolic.

CipA

SME: HARI KIRAN VEGE, harl vege@kluntversity,in SRR U CGLBee (Y




Y23: B.Tech. - Mechanical Engineering AUC -7

23UC0017 - INDIAN KNOWLEDGE SYSTEMS: VEDIC MATHEMATICS (R)

CourseCode |- 3_:_._ SR CourseTltie . Acronym | Mode | L | T} PIS|R

23UC0017 | INDIAN KNOWLEDGE SYSTEMS: VEDIC MATHEMATICS IKSVM R o002 |0

Course Qutcomeas

o co# | oLl CODescription - BTL | PO/PSO

List all the 16 sutras in Vedic Mathematics, Using Vedic mathematics sutras to

co
1 perform basic arithmetic operations 2 POt

CO2  |Develop the critical thinking skills to solve Shakuntata Devi Puzzles . 3 PO1

Syilabus

Introduction to Indian knowledge system, Indian mathematicians and their contribution to the world, Vedic
Mathematics: origin of Vedic mathematics, 16 sutras of Vedic Mathematics by swami Bharti Krishna Tirthji Maharaj,
Ekadhiken Purvena, Nikhilam Navatacharamam Dasatah, Antyayoradaskaepi, Base method for multiplication {with basc
10,100,1000,1000),Base method for multiplication {with base 50} Urdhva-tiryagbhyam ,Basic arithmetic operation by
Vedic sutras by addition by subtraction, Puranapuranabhyam Antyayoradaskaepi, Yavadunam, , Paravartya Yojayet,
Nikhilam method. ’

Numbers, Ratio, Proportion, Variation, Averages, Percentages, Profit and loss, Time and Distance, Time and Work, Sets
and Venn diagrams, logical connectives, Blood Relations and related Shakuntala Devi Puzzles. Deductions, Linear and
cireular arrangements, Clocks, Calendars, Cubes, Number and letter series, Coding and Decoding, Symbolic
representations of given data, Binary Logic, Logical connectives, logical deductions,Non-Verbal reasoning and related
Shakuntala Devi Puzzles.

Reference Books
1 .Math Sutras:The art of Vedic Speed calculations,, Gaurav Tekariwal, 2023, Penguin Group.

Vedic Mathematics or Sixteen simple Mathematical Formulae from the Vedas, SWAM! SRI BHARATI KRSNA TIRTHAJ!
MAHARAJA, , -, Motilal Banarasi Das Press,.

3 R.S. Agarwal, A Modern Approach to Verbal and Non-verbal Reasoning, , s chand, 2022, s chand publication.
4 Shakuntala Devi Puzzles, , Shakuntala Devi , -, -.

5 .Indian Knowledge System, Vol-1&2,, Kapil Kapoor and Avadhesh Kumar Singh,D. K, -, print world press.

SMET ANKITA TIWARI, ankitatiwari@kluniversity.in AUC - [KSVM (R}



Y23: B.Tech. - Mechanical Engineering FCC - 31

23ME2221F - SUPPLY CHAIN & QUALITY MANAGEMENT {F)

.Courﬁétqidie-- _ " CourseTltEe : Acranym ‘Mode | L | T | P|S|CR
23ME2271F  |SUPPLY CHAIN & QUALITY MANAGEMENT SCOM F 3| o0(0l10!3
Prerequisite
s | - CourseTltte R | Acronym | Rule
1 SUPPLY CHAIN & QUALITY MANAGEMENT SCOM .

Course Outcomes

co# . CODescripon BTL | PO/PSO

Understand supply chain management concepts, strategies, performance measures,

co1 and network design. 2 PO

Understand demand management, forecasting methods, and lean/agile manufacturing

coz 2 PO1
systems.
o3 Understand procurement, inventory models, logistics management, and distribution 5 PO
strategies. 0
€04 Understand quality control, SQC, six sigma, TQM, and construct control charts. 3 PO1, PC2
Sytiabus

Introduction to supply chain management, process view of supply chain, supply chain strategiest challenges, financial
measures of performance, drivers of supply chain performance, distribution networkdesigns, factors influencing network
design, globalization on supply chain networks.

Demand managementin supply chain, types of demand, forecasting methods. Operations management in supply chain,
lean, agilemanufacturing systems, lean and SCM, elements & benefits of lean manufacturing.

Procurementmanagement in supply chain, inventory models, EQQ, safety stock, fixed order interval system, fixed
orderquantity system, MRP and JIT concepts. Logistics management, elements, distribution management,distributien

strategies, warehouse management.

Introduction to quality, quality control, SQC, control chartsfor variables & attributes, approaches for six sigma-DMAIC,
DMADV, types of six sigma belts, benefits ofsix sigma, TQM,

Reference Books
Supply Chain Management: Strategy, Planning, and Operation, Sunil Chopra,Peter Meindl and D.V.Kalra, 2016,
Pearson Education.

2  Supply Chain Management: Concepts andCases, Rahul V. Altekar, 2005, PHI.
3 Logistics and Supply Chain Management, MartinChristopher, 2023, Pearson Education.

4  Production and Operations Management, R.Panneerselvam, 2012, Pearson Education.
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¥Z3: B.Tech. - Mechanical Engineering . FCC-32

23ME2222F - INDUSTRIAL INTERNET OF THINGS (F)

“CourseCode | . . ] Course Title o | Acronym | Mode | L | T [P | S ICR

23ME2222F | INDUSTRIAL INTERNET OF THINGS ot F 2106127013

Course Qutcomes

cox | 0 cODescription - | | BTIL | PO/PSO

Understand the evelution and impact of Industry 4.0, including its glohalization

cot aspects, from the first to the fourth industrial revolution 2 PO1, P301

Apply core components, benefits, challenges, and applications of Industrial ilaT,
coz? including sensing, actuation, processing, networking, and security within industrial 3 PO2
environments

Apply Big Data analytics, Software Defined Networks, and fog computing techmques

co
3 in Industrial lloT for enhanced computing and security solutions 3 PO3, PS02

Apply diverse applications of Industrial llcT, integrating Big Data analytics, Software

co4 Defined Networks, and fog computing for comprehensive industrial solutions 3 PO2

Conduct hands-on lab experiments integrating Industry 4.0, lloT principles, sensing,

Co5 . . . 5
actuation, Big Data analytics, SDN, and security protocols.

SyHabus

Industry 4.0- Globalization: From the first to the fourth industrial revolution, LEAN Production Systems Principles and
objectives of LEAN production, Implementation of LEAN practices in Industry 4.0, Benefits and challenges of LEAN
systems in the digital age, Sensing & actuation, Communication, Networking types.Cyber Physical Systems and Next
Generation Sensors: Collaborative Platform and Product Lifecycie Management.

Basics of Industrial 110T: focusing on its core components, benefits, challenges, and applications within industrial
environments., Industrial Processes industrial Sensing & Actuation, Industrial 110T: Business Model and Reference
Architecture, Industrial IOT- Layers: lliOT Sensing-Part I, Part I}, IIOT Processing, NIOT Networking, communication
protocols, network architectures, and security considerations

Industrial HOT Computing: Big Data Analytics and Software Defined Netwaorks, Definition and-importance of Big Data,
Characteristics of Big Data: Volume, Variety, Yelocity, and Veracity, Big Data processing frameworks: Hadoop, Spark,
and others, Data Center Networks, Industrial [IOT: Security and Fog Computing - Fog Computing in I1OT, Security in

Industrial {10T Application Domains: Healthcare, Power Systems, Oil, chemical and pharmaceutical industry,
Applications of UAVs in Industries, Real case studies, Case studies of smart factories, Case studies on smart energy
systems, Case studies on logistics and transportation efficiency, Key components and technologies driving lioT
applications,

Reference Books
1 Industry 4.0: The Industrial Internet of Things, Alasdair Gilchrist, 1st; 2016, CRC press.

2 Introduction to Industrial Automation, Stamatios Manesis George Nikolakopoulos, 2nd; 2021, CRC press T&F.
3 Industry 4.0: Managing The Digital Transformation, Alp Ustundag, Emre Cevikcan, 1st; 2017, Springer.
4  The Industrial Internet of Things: Concept, Solutions, and Applications, Anand lyer, 1st; 2017, Wiley.

5 Industrial loT (lloT}: Concepts and Applications, tsmail Butun (Editor), 1st;2021, Springer.
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¥23: B.Tech. - Mechanical Engineering FCC - 33

23ME2223F - ELECTRIC VEHICLE TECHNOLOGY (F)

CourseCode o Course Title - . ‘| Acronym Mode |L | T|[P|S|CR
23ME2223F  |ELECTRIC VEHICLE TECHNOLOGY EVT F 2 012 0] 3
Preregquisite
s« | . . . " CourseTitle’ _ Acronym | Rule
1 THERMODYNAMICS D
Course Qutcomes
' Co# BTL PO/PSO
co1 5 PO1, POZ,
Differentiate electric and hybrid vehicles PSO1
. . ) PO1, POZ,
C02  |Analyze & select the suitable charging methods for electric vehicles 4 PSO1
. PO1, POZ,
co3 Understand the drive trains used in different configurations of electric vehicles 2 PSO1
PO1, POZ,
C04 | Apply design considerations for electric vehictes 3 PSO2
o5 Analyse and modelling of Electric Vehicle Technology using ANSYS and COMSQL 4 PO1, PO5,
software P502
Syifabus

NEED FOR ELECTRIC VEHICLES: Need of electric vehicles comparative study of diesel, petrol, and pure electric vehicles.
Limitations of electric vehicles, Layout of an electric vehicle, advantage and limitations, specifications, system
components, electrenic control system, Classification - according to the source of power and the drive arrangement,
Configuration of electric vehicles, Performance of electric vehicles.

ENERGY SOURCES AND CHARGING: Requirements of energy sources in electric vehicles, Battery based energy storage
and its analysis, Fuel Cell based energy storage and its analysis, Super Capacitor based energy storage and its analysis,
Flywheel based energy storage and its analysis, Hybridization of different energy storage devices. Charging of etectric
vehicles-hame charging, public charging, swap station, inductive charging. Locations and type of chargers

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. Steering system for electric vehicles, Suspension
for electric vehicles, Brake system for electric vehicles

DESIGN CONSIDERATIONS FOR ELECTRIC VEHICLES: Aerodynamic-Rolling resistance- Transmission efficiency- Vehicle
mass- Electric vehicle chassis and Body design considerations- Heating and cooling systems- Controllers- Power steering-
Tyre choiceWing Mirror, Aerials and Luggage racks. Case Studies: Design of a Battery Electric Vehicle (BEV).

Modeling of EVs - BEV (Battery Electric Vehicles): Principles of BEV operation, key components, and energy
management. Technigues for modeling and simulating BEV performance and efficiency. Modeling of HEV (Hybrid Electric
Yehicles) - Series and Parallel: Architecture and operation of series and parallel hybrid systems. Methods for modeling
and analyzing hybrid powertrain configurations and energy flow.

Reference Books
1 Vehicular Electric Power Systems , Ali Emadi et al , 2004, Marcel Dekker, Inc, 2004 .

2 Modern Electric Vehicle Technology , C.C. Chan and K.T. Chau , 2001, Oxford University Press.

3 Electric Vehicle Technology Explained , James Larminie and John Lowry , 2003, John Wiley & Sons.

L e e

SME: DR.V.L.MANGESH, mangesh@kluniversity.in z C. o FCCRVT Ry s




Y23: B.Tech. - Mechanical Engineering SDC - 238

235DMEQ1R - VISUALIZATION AND MODELLING FOR ENGINEERING DESIGN (R}

CourseCode - S Course Title. S - Ac_:fonym Mode L/ T|P|s|cr
VISUALIZATION AND MODELLING FOR ENGINEERING
235DMEO1R VYMED R 0[O0 2|4]|2
DESIGN
Prerequisite
£ R e ‘Course Title o : Acronym | - Rule
1 ENGINEERING GRAPHICS EG
Course Outcomes
co¥ | . €ODescription | BTL | PO/PSO
. N PO1, PO3,
CO1 Apply the concepts of Orthographic projection to Generate the views and sectioning. k) PO5. PSO?
oo Prepare the assembly drawing of engine parts, machine Components both in PO1, PO3,
conventional form and then by using software. 3 PO35, PSO?Z
o3 Generate detail drawings of individual parts of an assembled machine Component P01, PO3,
both in conventional form and then by using software 3 PO5, P502
o4 Generate Production Drawings by considering Limits, tolerances and fits, Surface N PO1, PO3,
roughness PQOS, PSO2
Syltabus

Review: Qrthographic projection, missing lines, Interpolation of views and sectioning Specification of materials:
Engineering materials, code designation of steels, copper, and aluminium and its alloys.

ASSEMBLY DRAWINGS: Intreduction, stuffing box, screw jack, Lathe tailstock, gate valve, steam engine cross head etc

PART DRAWINGS: | C Engine connecting rod, Single Tool Post, spark plug, safety Valves etc Production drawing:
Introduction to developing and reading of production drawing of simple machine elements like helical gear, bevel gear,
flange, pinfon shaft, connecting rod, crank shaft, belt pulley, piston details etc, idea about toot drawing.

Limits, teferances and fits: Introduction, limit systems, tolerance, fits drawing exercises. Surface roughness:
Introduction, surface roughness, machining symbols, identification of surface roughness drawing exercises. Computer
aided drawing: Introduction, input, output devices, introduction to drafting software like Creo/ Solidworks, basic
commands and development of simple 2D and 3D drawings.

Reference Books
1 Machine Drawing , K L Narayana, P Kannaiah & K Venkat Reddy , 3rd Edition June 2009, New Age .

2 Machine Drawing , N D Bhatt , 51th Edition 2023, Charotar .
3 Production Drawing , K L Narayana, P Kannaiah & K Venkat Reddy , 3rd Edition 2014, New Age.
4 Machine Drawing , Siddeswar, Kannaiah and V V S Sastry, 1st Edition 2017, TMH.

Autodesk Fusion 360: A Power Guide for Beginners and Intermediate Users, John Willis (Author), Sandeep Dogra

{Author), Cadartifex (Author), 1st Edition 2018, CAD Arti flex.
% [ ;ii‘j;\\(ﬁ_ & LA
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Y23: B.Tech. - Mechanical Engineering SDC - 241

235DMEQ2R - COMPUTER INTEGRATED MANUFACTURING (R}

CourseCode S _ - Course Title | Acronym | Mode | L |T|P |5 |[CR
23SDMEO2ZR | COMPUTER INTEGRATED MANUFACTURING CIDM R ‘ Q02|42
Course Qutcomes
co# |- o __ CODescription. " BTL | PO/PSO
) . PO1, POZ,
CO1 Model paths with basic fundamentals of computer aided design and manufacturing 3 PSO2
o P01, POZ,
co2 Prepare CNC Part Programs for machining 3 PSO2
- i PO1, PO4,
ca3 Implement NC Part Programming in Part Production 3 PS02
Syilabus

Basic concepts of CAD / CAM and their integration tools/softwares
Basic concepts concepts and working principles of NC Machines and CNC Programming in machining

CNC Part programming for Turning, Milling and Drilling operations and simulation on CNC Train Software

Reference Books

Automation Production Systems & Computer Integrated manufacturing , Mikelt P. Groover , 3rd, Prentice
Hall of India, New Dethi .

CNC Programming Basics & Tutorial Textbook , Michael J. Peterson |, 2nd, CreateSpace Independent
Publishing Platform .

3 CNC Programming for Machining ,  Kaushik kumar, Chikesh Ranjan, J Paulo Davim |, 1st, Springer .
4 Computer Integrated Manufacturing, A. Alavudeen, N, Venkateshwaran, 2nd , PHI Learning.

5  Qualification for Computer Integrated Manufacturing, Felix Rauner, 4th , Springer.
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¥23: 8.Tech. - Mechanical Engineering SDC - 244

23SDMEO3R - FINITE ELEMENT ANALYSIS (R)

CourseCode | -~ . CourseTitle" Acronym | “Mode | L |T|P | S |CR
23SDMEQ3R  [FINITE ELEMENT ANALYSIS FEA R 0|02 |4 2
Course Outcomes
co# i - - CODescription | BTL | PO/PSO
. PO2, P05,
CO1 Perform basic and advanced structural analysis of engineering components 4 PSO?
' . POZ, PO5,
C02 |Explore advanced analysis methods in engineering design. 4 PSO2
o3 Design a finite element analysis project demonstrating advanced mechanical 5 POZ, PO5,
engineering skills PS0O2
Svilahus

introduction to Ansys workbench, Adding material properties, meshing methods and mesh controls, basic analysis
procedure, Structural analysis of a block, Linear and Non linear Structural analysis ANSYS Workbench is a comprehensive
simulation platform for engineering analysis. It integrates various modules for structural, thermal, and fluid dynamics
simulations. Users can create models, define material properties, set up boundary conditions, and run simulations
within a unified environment. The platform supports linear and nonlinear analysis, dynamic simulations, and design
optimization. The intuitive interface simplifies model setup and result interpretation.

parameter management for efficient design exploration, applying remote boundary conditions to simulate real-world
scenarios, and performing dynamic analyses such as modal, harmonic, and fatigue analysis.

Hypermesh overview: Generating mid surface and analysing, To prepare a model from concept and analyse further to
improve the design

Reference Books

1 Building better products with FEA , Vince Adams and Abraham , 1st Edition, Onword press .
2 Finite Element Analysis , S 5 Bhavikatti , 3rd Edition, New Age [nternational .
3 Machine Design , Robert L. Norton , 4th Edition, Pearson.

4 Mechanical Engineering Design , Richard G Budynas; J Keith Nisbett , 9th Edition, McGraw-Hilt International .

SME: DR. P. KASI VISWESWARA RAO, kasi_me@ktuniversity.in SDC - FEA (R}



¥23: B.Tech. - Mechanical Engineering Do - 247

23SDMEO4R - ANALYSIS OF ENERGY SYSTEMS (R)

' CourseCode | . couseTtle . . | Acronym | Mode | L [T |P|S|CR
23SDMEQO4R | ANALYSIS OF ENERGY SYSTEMS AES R oloj2]4]|2
Freregquisite
st | 0 CourseTitle Acronym |  Rule
1 THERMODYNAMICS ™
Course Qutcomes
co# | . v CODescription BTL | PO/PSO
CO1  |Simulate and Analyze th f f various t f heat exch 4 po1, POS,
imulate an naltyze € pertormance of various types ot heat exchangers PO10, PO11
€02 |Analyze the perf f various thermal t devi 4 POI, POS,
nalyze the perrgrmance of various ermai energy storage devices PO10, PO11
€03  |Model and simulation of th [ t of electroni t 4 POT, POS,
an
ode simultation o ermal management ot electronic components POTO, PO11
CO4  |Simulate multi-phase fl . | POLPOS
-phase rlows
imiate mee PO10, PO11
Syllabus

Tube in Tube, Shell and tube, Plate type heat exchangers. Nao fluids, heat transfer enhancement mechanisms in heat
exchangers

Sensible heat storage, Latent heat storage devices. Simulation of melting and solidification of PCMs
Battery cooling techniques: Air cooling, liquid cooling and cooling through phase change
Liquid liquid, Gas- liguid, liquid-solid flows

Reference Books

1 Numerical Heat Transfer and Fluid Flow, 5. V. Patankar, 4,2018, Hemisphere.

Thermal Energy Storage Systems and Applications , fbrahim Dincer and Mark A. Rosen, 1, 2022 , John Wiley
& Sons. :

Energy Storage Systems: Fundamentals, Classification and a Technical Comparative, Jos? Manuel And?jar
MZrquez , Francisca Segura Manzano , Jes?s Rey Luengo , 1,2023,  Springer.

4 Energy Storage Systems: An Introduction , Satyender Singh , 2,2021 , Nova Science Publishers Inc.

SME: DR.K.SAl SARATH, sharath@kluniversity.in ' SDC - AES (R)



Y23: B.Tech. - Mechanical Engineering SDC - 251

23SDMEO5SR - 3D MODELLING AND DIGITAL PROTOTYPING (R)

CourseCode | -~ . ' 7 CourseTitle Acronym | Mode | L {T:P |5 |CR
23SDMEOSR | 3D MODELLING AND DIGITAL PROTOTYPING 3DMDP R 0|02 )|4]2
Course Qutcomes
CO#. o €O Description BTL | PO/PSO
) P02, POS,
o Perform 3D modelling of engineering components 4 PSO1
. PO2, POS,
C02 |Perform analysis and simulation of a finite element model 4 PSO1
PQO2, PO5,
Cco3 Design and execute a fully functional prototype 5 PSO1
Syliabus

3D modeling of engineering components involves creating a digital representation of physical objects using three-
dimensional geometry. This process is essential for designing, analyzing, and manufacturing components across various
industries, including automotive, aerospace, civil engineering, and consumer products. 3D models provide a detailed
and accurate depiction of components, facilitating simulations, prototyping, and production

Converting a geometric model to a finite element model (FEM) involves several steps to prepare the model for
numerical analysis. The finite element method (FEM} is used to analyze complex structures by dividing them into
smaller, simpler elements

Preparing a model from concept, analyzing it to improve the design, and developing a functional prototype involves a
systematic approach that includes conceptual design, geometry preparation, finite element modeling, simulation, and
prototype development. By iterating through design and analysis, engineers can refine their models, address issues, and
optimize performance. Developing a functional prototype provides a tangible representation of the design, allowing for
real-world testing and validation before full-scale production

Reference Books
1 ANSYS Tutorial Release 2022 , Kent L. Lawrence , 2022, SDC publications .

Design Workbook Using SOLIDWORKS 2021 , Ronald E. Barr, Daver Juricic, Thomas J. Krueger, Alejandro Reyes ,
2021, SDC pubtications .

3 Building better products with FEA , Vince Adams and Abraham , 1999, Onword press .

4 Finite Element Analysis , S 5 Bhavikatti , 2005, New Age International .

LI L

%ﬂff Ao tIITRAR 2¢
it Ty ey S B A
AR S

R /RCIP R S
O I

M
fomnmn
Creeu ool Y

(ARTTEE

SME; DR.G.DIWAKAR, diwakar4236@kluniversity.in SDC - 3DMDP (R}



¥23: B.Tech. - Mechanical Engineering SDC - 254

23SDMED6R - GEOMETRIC DIMENSIONING AND TOLERANCING (R)

CourseCode - | - - - - _ 'Cbur_'sg.Ti.tt_e; . Lo Acronym | Mode LI TIPS |CR
23SDMEQER | GEOMETRIC DIMENSIONING AND TOLERANCING GDAT R 002|412
Course Qutcomes
co# | . _ ' ERT ' CO Description ' ' | BTL. PO/PSO
o Understand GD&T applications, benefits, key terms, and practical advantages in 5 PO1, PO3,
engineering and manufacturing. PSO1
o2 Practice creating industrial drawings to develop skills for interpreting technicat PG1, PO3,
specifications in manufacturing and design. 3 PSO1
o3 Calculating tolerance values ensures precision in generating industrial drawings for PO1, PO3,
manufacturing and design. 3 PSO1
Syllabus

Calculation involves determining the limits and fits of tolerances specified in standards, ensuring components fit and
function correctly within defined parameters.

Interpretation involves understanding and applying GD&T symbols within industrial drawings, ensuring precise
communication of design requirements for manufacturing and assembly processes.

Calcutation involves deriving various tolerance values from GD&T drawings and using specialized software to create
industrial drawings incorporating GD&T symbols accurately.

Reference Books

Geometric Dimensioning and Tolerancing: Applications, Analysis & Measurement , James D Meadows , 2004 , ASME

1
Press .

2 Dimensioning and Tolerancing Handbook , Paul J. Drake , 1999 , New York: McGraw-Hill .

Geometric Dimensioning and Tolerancing: Workbock and Answer Book , Alex Krulikowski , 2017 , Effective
Training Inc .

4 GD&T: Application and Interpretation , Bruce A. Wilson , 2011 , Delmar Cengage Learning .

Geometric Dimensioning and Tolerancing for Mechanical Design , Gene R. Cogorno , 2010 , McGraw-Hill Education

.,
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¥23: B.Tech. - Mechanical Engineering PEC - 596

23EGD3405M - ADVANCED VIBRATIONS (M)

'mu‘rse.@dé_ | e _fcqurs;'n_{ie | Auonym [ Mode |L TP |S|@R
23EGD3405M | ADVANCED VIBRATIONS AV M J{o|]ojo0|3
Prereguisite
s | . o o Cﬁ_'urse Title - . Acronym | Rule
1 ENGINEERING MECHANICS EM 1
Course Quicomes
ct | - covesrptn T | poreso
Co1 Understand the basic concepts of vibrations and the types of systems. 2 PO1, PSO1
02 Moc’el Yibrating systems and analyze their behavior under harmonic and transient ) PO, PSOT
excitations.
CO3 [Analyze vibrations of continuous systems and appty vibration control techniques. 4 PO1, PSO1
C04 | Apply vibration analysis techniques to real-world problems in engineering. 3 PO1, PSO1
Syltabus

Introduction to Vibrations: Single-degree-of-freedom systems, Multi-degree-of-freedom, systems, Free and forced
vibrations .:Single degree of freedom system: Differential equation, complex exponential method of solution, energy
method, power relations, phase relaticns, Nyquist diagram.

Modeling of Vibrating Systems: :Damping and modal analysis: Damping mechanisms, characterization and behavior of
typical damping materials, structural response of multi-degree of freedom (MDOF)} damped structures, proportional
damping, modal testing, MDOF formulation using Finite Element Method (FEM), application of modal analysis in vibration
reduction.

Continuous systems, Vibrations of plates and beams :Vibration of beams: Differential equation from Newton™s law and
Lagrange equation, boundary conditions, natural frequency and mode shapes, force excitation, dynamic stresses in
beams.

Vibration Control and applications : Vibration measurement: Accelerometers, force gages, instrumented hammers, Fast
Fourier transform analyzers and digital filters, applications in vibration measurement.

Reference Bocks

1 Mechanical Vibrations , Singiresu 5. Rao , Pearson Education India , 2019.

2 Fundamentals of Mechanical Vibrations , S. Graham Kelly , McGraw-Hill Education, 2000.

3 Mechanical Vibrations: Theory and Applications , 5. Graham Kelly, Cengage Learning, 2011,

4 Vibration Analysis and Control - New Trends and Developments , Francisco Beltran-Carbajal, Intech Open, 2018.

Random Vibrations: Theery and Practice , Paul H. Wirsching, Thomas L. Paez, and James P. Noone, John Wiley &
Sons, , 2015.

SME: DR.G.DIWAKAR, diwakar4236@kiuniversity.in PEC - AV (M)



¥73: B.Tech. - Mechanicai Engineering PEC - 999

23SMF3202A - ADVANCED MATERIALS MANUFACTURING & TESTING (A)

CowseCode | - . CouseTle | Aconym | Mede |L|T|P|s|@
23SMF3202A | ADVANCED MATERIALS MANUFACTURING & TESTING AMMT A |slojolo5
Preremiisite
S# | | e course Title ST | | Acronym | Rule
1 MATERIAL SCIENCE & METALLURGY MSM 1
Course Qutcomes
co# _::_'.:; o . CODescnption _' L : : - BTL PO/PSO
ol Understand various types of materials involved in manufacturing Composites. 2 POF?;;(I;O5,
oz Understand the principles of Bio, Smart and microelectronic materials to societal ) P03, POs,
needs. PSG2
co3 Understand the Functionally graded materials for industrial needs. 2 PO;;(S?S’
coa Apply. various fabrication methods of nanomaterial and study of characterisation 3 PO2, PO3,
techniques. PSO1
CO5 Devel?p e.xpertlise in- analyzing properties and applications of functicnally graded 6 P02, PO6,
materials in engineering. PSSOt
Syllabus

Introduction to Engineering Materials covers composite materials, their types (polymer, metal, ceramic, carbon),
manufacturing (hand layup, pultrusion) and testing methods (spray-up, RTM).

Introduction to Biomaterials includes properties, applications, biocompatibitity, and classification. Smart Materials
cover shape memory effect, alloys, properties, and applications. Microelectronic Materials include Silicon properties,
production, and lithography techniques.

Functicnally Graded Materials overview includes types, classification, preparation, properties, and applications. Nano
Materials discuss properties, advantages, disadvantages, and applications compared to bulk materials,

Nanoscience and Nanotechnology fundamentals encompass nanomaterial synthesis, nanostructure fabrication, and
characterization techniques like SEM, TEM, and AFM principles. Materials Characterization involves X-ray, neutron, and
electron diffraction, along with spectroscopic and thermal anatysis methods.

Develop expertise in analyzing properties, preparation methods, and applications of functionally graded materials in
engineering, focusing on thermal stability, mechanical strength, and material gradients

Reference Books
1 Materials science and Engineering, V. Raghavan, 2609, Prentice-Hall of India.

2 Engineering Metallurgy,  R.A.Higgins, 2016, Butterworth-Heinermann.
3 Engineering Physical Metatlurgy , Y. Lakhtin, , 1998, Univ Pr of the Pacific.

4 Advanced Materials and Processes: Properties, Design, Applications Gwyneth Owen-Jones |, 2012, CRC Press.

SME: DR.PRIYARANJAN SHARMA, priyaranjansharma@kiuniversity.in PEC - AMMT {A)



¥713: B.Tech. - Mechanical Engineering BSC - 5

23MT1001 - LINEAR ALGEBRA AND CALCULUS FOR ENGINEERS {R)

CourseCode | CourseTitle | Acronym | Mode |L.|T|P|S|CR
23MT1001 LINEAR ALGEBRA AND CALCULUS FOR ENGINEERS LACE R 221004
Course Outcomes
co¥ | o o007 coDeseription _ - | BTL | PO/PSO
Apply matrix algebra to the real-world applications in engineering, physical and
Co1 biological sciences, computer science, finance, economics and solving the system of 3 PO1
equations.

Apply multtivariate differential calculus to find maxima & minima of functions and

coz2 understand the concepts of second order differential equaticns and its applications. 3 POt

Apply beta and gamma functions to evaluate improper integrals. Evaluate double and
€03 [triple integrals technigues over a region in two dimensional and three-dimensional 3 PO
geometry.

interpret the physical meaning of different operators such as gradient, curl and

Co4 - . . —
compute the line integrals of vector functions and learn their applications.

3 PO1

Svilabus
Introduction to Matrix theory: Row echelon form and rank of a matrix, Systems of linear equations, Solution by Gauss

elimination, LU-Decomposition, Eigen values and eigen vectors. Diagonalization of matrices, quadratic forms and their
canonical forms.

Multivariate differentiation calculus, partial differential calculus, Jacobian, total differentiation and their applications,
chain rule, Taylor\'s series for fundation of two variables, maxima and minima functions of two variables, Lagranges
method of undermined muttipliers, differntial equations : mathematical models used in differential equations. second
and higher order differential equations, along with methods of solutions and their applications

Multivariate Integrat Calculus: Improper integrals, Beta, Gamma functions and their relationship. Line integrals- tength
of the arc, double and triple integrals and applications to area, volume, mass & moment of inertia. Change of order of
integration, change of variables in polar, cylindrical and spherical polar coordinates.

Vector calculus - scalar and vector point functions, gradient, directional derivatives, divergence and curl, evaluation of
line integrals, introduction to Greens and Stokes theorem and their applications.

Reference Books
Advanced Engineering Mathematics, , Erwin Kreyszig, , 10, John Willey & Sons, 2010, New Delhi, India.

2  Higher Engineering Mathematics, , Dr. B.S. Grewal. , 44, Publisher: Khanna, New Dethi.
3 Linear Algebra and Its Applications , David C. Lay , 3, Pearson;
4 Advanced Engineering Mathematic , Dennis G. Zill , 10, Pearson Education India

SME: DR § MOHAMMED IBRAHIM, ibrahim@kluniversity.in BSC - LACE (R}



¥23: B.Tech. - Mechanical Engineering BSC - &

23MT2003 - MATHEMATICAL MODELLING & NUMERICAL METHODS (R)

. CourséCode” | . R Course Title U] Acronym | Mode L| TIPS |CR
23MT2003  |MATHEMATICAL MODELLING & NUMERICAL METHODS MMNM R |22 00| 4
Course Outcomes
ok | B ::::::.- o quescﬁpﬁpn o BTL PO/PSO
PO1, PC2,
Cco1 Modeling and solution of algrebraic and transcendental equations. 3 SO
PO1, POZ,
CO2 {Applying numerical methods to solve ordinary differential equations. 3 PSO1
. . . S PO1, POZ,
C03  |Solving of Linear and non-linear Partial Differential Equations. 3 PSOA
s . . . PO1, POZ,
C04 |Applications of Partial Differential Equations. 3 PSO1
Syliabus

Bisection method and Newton Raphson method Finite differences Forward, Backward, Shift operators, average operator
and relations between the difference cperators.

Lagranges and Newtons divided difference formulas and Numerical solution of erdinary differential equations
Models of system of linear equations Jacobi and Gauss Seidel methods Formation of partial differential equations
one dimensional wave and heat equations and Laplace equation in two dimensions

Refarence Books

1 Advanced Engineering Mathematics , Erwin Kreyszig, Edn 10, 2010, John Wiley & Sons.

Numerical methods for scientific and engineering computation, M.K.Jain, S. R. K. lyengar and R.K.Jain,, 5th edn
,2015, New age international publishers, New Delhi,

3 Higher Engineering Mathematics , BS Grewal. Publisher, 40th edn,2012, Khanna Publishers.

4 Numerical Methods for Engineers, Steven Chapra and Raymend Canale, 8 Edition, 2009, McGraw Hill.
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¥23: B.Tech. - Mechanical Engineering ESC -2

23AD20010 - ARTIFICIAL INTELLIGENCE & MACHINE LEARNING (O)

CourseCode | S R Coyrse:Title. Acronym | Mode |L.| TP | S |CR
23AD20010  |ARTIFICIAL INTELLIGENCE & MACHINE LEARNING AlML 0 30204
Course Qutcomes
co# | U - CODeseription | 8w | rpoeso
o1 Apply a variety of artificial intelligence algorithms and techniques to effectively solve 3 POZ, PO3,
complex prablems in diverse real-world environments P04, PSO1
oo Solve constraint satisfaction problems, employ knowledge engineering principles to P02, PO3,
perform inferencing, reasoning and probability theory. _ 3 PG4, PSO1
. ) . ) P02, PO3,
Co3 Apply various machine learning techniques to anatyze and solve real-world problems 3 PO4. PSOT
o4 solve complex reat-world problems using advanced supervised and unsupervised PQOZ, PO3,
learning techniques. 3 P04, PSOt
. . PO3, POA,
CO5 |Evaluate solutions for various Al & ML related problems. 5
PO5, PSON
Syllabus

Introduction to Artificial Intelligence: Overview of Al, histery, and applications; Agents and Environments; Problem
Solving through search: Uninformed Search Algorithms: Breadth-first search, Depth-first search, lterative deepening
search, Depth Limit iterative deepening search Bi-Directional Search; Informed Search: Heuristic search, Best First
Search, A* algorithm, Local Search algorithms: Hill Climbing Algorithm, Simulated Annealing, Adversarial Search:
Minimax algorithm, Alpha-beta pruning;

Constraint Satisfaction: Problem formulation, Constraint propagation, Backtracking algorithms, Knowledge Engineering:
propositional Logic, Predicate Logic, Inferencing through propositional and Predicate Logic: Introduction, Inferencing

_ rutes, Inferencing Mechanisms: Entitlement, Resolution, Lifting, Reasoning, implementing inferéncing: Forward Checking
and Backward Chaining: Introduction to probability theory, Introduction to uncertainty Bayes Theorem;

Machine Learning: Intraduction to Machine Learning, Types of Machine Learning; Introduction to Data Preprocessing:
Data Cleaning, Data Splitting, Data Normalization, Data Batching, Data Shuffling, Overfitting and Underfitting;
Performance metrics: Confusion matrix, Accuracy, F-score, Precession and Recall, Cross Validations; Supervised
learning: Linear regression, Logistic Regression, Naive Bayes Classification, Bayesian Belief Networks; Decision Trees,
KNN; Support Yector Machines (SVM}, Introduction to Ensemble methods.

Ensemble methods: Bagging: Random Forest, Boosting: XG Boosting, Ada-Boosting, Unsupervised learning algorithms: K-
Means clustering, Hierarchical Clustering Artificial Neural Netwarks (ANN): Introduction to ANN: Weights and Bios, Bios
Vs Variance, McCulloch Pits, Perceptron, Applications of ANN, Types of ANN: Single-Layer Perceptron, Multi-Layer
Perceptron, Feedforward and Backwards ANNs, Recurring RNN, Basics of ANN: Structure of ANN, Functionality of ANN,
Learning ANNs, ANN techniques: Activation functions, Error computation (Loss Functions), Error
distribution{Optimization), and Prediction using ANN.

Reference Books
4 Artificial Intelligence , Russel and Norvig , 2015, Pearson Education, PHI

2 Machine Learning , Tom M.Mitchell , 2017, Tata McGraw-Hill Edition
3 Artificial Intelligence , Elaine Rich & Kevin Knight 2017, Tata McGraw-Hill Edition

4 Machine Learning an Algorithmic Perspective , Stephen Marsland , 2014, CRC Press
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Y23: B.Tech. - Mechanical Engineering SIL-2

22UC0021 - SOCIAL IMMERSIVE LEARNING (R)

CourseCode - * Course Title Acronym | Mode | L | TP |S |CR
220C0021 SOCIAL IMMERSIVE LEARNING SIL-1 R 10 0|10 4 1
Course Qutcomes
co# | . . CODescription . .| BTL_{ PO/PSO
cof Apply effective communication and collaboration skills to work with diverse PO8, P09,
populations in addressing social issues within the community. 3 PSSO
co2 Build technological solutions to real-world problems or challenges with peers to PO8, PO9,
achieve common goals. 3 PSO1
Plan effectively to communicate ideas and collaborate with others to achieve artistic
COo3 . 3 P4, PSO1
or recreational goals.
Develop innovative solutions by thinking critically and creatively within a
Co4 . I . . . 3 P04, PSO1
collaborative social immersive learning environment.
Identify the strategies to promate personal well-being for healthy living through
CO5 . - A 3 P06, PSO1
social interaction and shared experiences.
Syllabus

Extension Activities and Social Outreach activities (ESO)
Technology Clubs (TEC)

Liberal arts, creative arts and hobby clubs (LCH)
Innovation, Incubation & Entrepreneurship (lIE}

Health & Well Being (HWB)

Reference Books

The Innovators Mindset Empower Learning, Unleash Talent and Lead a Culture of Creativity, George Couros, 1,
georgecouros.com.

1

Reality+: Virtual Worlds and the Problems of Philosophy, Douglas Thomas and John Seely Brown, 2022, W. W.
Norton & Company.

3 Immersive Education Designing for Learning, Paula MacDowell, Jennifer Lock, 2022, Springer.

4 A New Culture of Learning, John Seely Brown, Douglas Thomas, 2011, CreateSpace Independent Publishing.
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¥23: B.Tech. - Mechanical Engineering SIL-3

22UC0022 - SOCIAL IMMERSIVE LEARNING (R)

CourseCode | . - (:c'-"s“e."“-1e | Acronym |- Mode '.L. TIPSR

22UcC0022 SOCIAL IMMERSIVE LEARNING SIL-2 R 0l Gc|0] 41

Course Qutcomes

co# . — CODescnptlon R _ BTL ~ PO/PSO

Apply effective communication and cellaboration skills to work with diverse
COot ‘ 3 PO8, PO9

poputations in addressing social issues within the community.

Build technological solutions to reat-world prablems or challenges with peers to

coz . 3 POB8, PO9
achieve common goals.

o3 Plan effectively to communicate ideas and collaborate with others to achieve artistic PO3, POS,
or recreational goals. 3 P09
o4 Develop Innovative solutions by thinking critically and creatively within a PO3, POS,
cotlaborative social immersive learning environment. 3 P09, PSO1
o8 Identify the strategies to promote personal well-being for healthy living through 3 P06, POB,
social interaction and shared experiences. PO9
Syllabus

Extension Activities and Social Qutreach activities (ESQ)
Technology Clubs (TEC)

Liberal arts, creative arts and hobby clubs (LCH}
Innovation, Incubation & Entrepreneurship (I1E)

Health & Well Being (HWB)

Reference Books
The Innovators Mindset Empower Learning, Unleash Talent and Lead a Culture of Creativity, George Couros, 1,
georgecouros.com.

7 Immersive Education Designing for Learning, Paula MacDowell, Jennifer Lock, 2022, Springer.

Reality+: Virtual Worlds and the Problems of Philesophy, Douglas Thomas and John Seely Brown, 2022, W. W.
Norton & Company.

4 A New Culture of Learning, John Seely Brown, Dougtas Thomas, 2011, CreateSpace Independent Publishing.

[ a

Dr. \\'Ii‘j;"“"f'i:‘-‘- V- o s

R

SME: HARL KIRAN VEGE, hari.vege@kluniversity.in SIL - SIL-2 (R}



Y23: B.Tech. - Mechanical Engineering SIL-4
220C0023 - SOCIAL IMMERSIVE LEARNING (R)
CourseCode Course Title Acranym | Mode T{P|SICR
220C0023 SOCIAL IMMERSIVE LEARNING SIL-3 R G| Gy 41
Course OQutcomes
co# - €O Description BTL | PO/PSO
Apply effective communication and collaboration skills to work with diverse
o . . - c s fers . 3 P08, PO9
populations in addressing social issues within the community.
Build technological solutions to real-world problems or challenges with peers to
co2 . 3 PO8, POY
achieve common goals.
o3 Plan effectively to communicate ideas and collaborate with others to achieve artistic P03, PO9,
or recreational goals. 3 PSSOt
cou Develop innovative solutions by thinking critically and creatively within a P03, POY,
collaborative social immersive learning environment, 3 PSO1
o8 Identify the strategies to promote personal well-being for healthy living through 3 PO3, PO4,
social interaction and shared experiences. PO9
Syltabus

Extension Activities and Social Qutreach activities (ESQ)

Technology Clubs (TEC)

Liberal arts, creative arts and hobby clubs (LCH)

Innovation, Incubation & Entrepreneurship (lIE})

Health & Well Being (HWB)

Reference Books

The Innovators Mindset Empower Learning, Unleash Talent and Lead a Culture of Creativity, George Couros, 1,

georgecouros.com.

2 Immersive Education Designing for Learning, Paula MacDowell, Jennifer Lock, 2022, Springer.

Reality+: Virtual Worlds and the Problems of Philosophy, Douglas Thomas and John Seely Brown, 2022, W. W.

Norton & Company.

4 A New Culture of Learning, John Seely Brown, Douglas Thomas, 2011, CreateSpace Independent Publishing.
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REFRIGERATION & AR CONDITIONING (RAC)

[ COURSE CODE_[22ECF3406M [MODE [M_[LTps _3-00-0 PRE-REQUISITE [TD ]
Course Outcomes
CO# |CO Description BTL PO Mappingj
cOo1 |Apply the concepts of psychrometry and select appropriate 3 PO1, P02,
refrigerant for a HVAC system PSO1
cO2 iApply appropriate psychrometric processes and arrive at the 3 PO1,
heat ioad for a system P02, PSCL
cO3  |Analyse types of air-conditioning system and air distribution A PO1,
configurations P02, PSO1
CO4 |Analyse various non-conventional refrigeration systems, and PO1L,
:dopt suitable instrumentation- control, safety in HVAC 4 P02, PSO1 J
ystems

Syllabus

Wodulel Applications of air-conditioning and refrigeration, vapour compression cycleT.‘
Designation of refrigerants, selection of refrigerants, Ozone Depletion Potential
(ODP) and Global Warming (GW), alternative to existing CFC and HCFC refrigerants

Module 2 | p-hand T-s diagrams, thermodynamic analysis, effect of inter cooling, sub-cooling
and super heating, Cascade refrigeration. Introduction to evaporative cooling and
cooling towers.

Module 3 [Thermodynamic analysis. Heating and Cooling Load Estimation : Components of
cooling/heat load, Room sensible heat factor (RSHF), Grand sensible Heat factor
(GSHF), Heating and cooling load estimation of a typical office / domestic building,
Concept of diversity.

Module 4 Fundamentals of duct design, pressure loss and AHU calculations, types of terminal units, advanced
Sir distribution: VAV, UFAD systems; concept of heat recovery systems. vapor absorption, vapor
adsorption systems, reversed Brayton cycle - air based refrigeration. introduction to Building
Management System. safety in RAC systems. J

Reference Books:

S| No [Title /.Author(s) lYear

1 Basic Refrigeration and Air ata McGraw| 1982
Conditioning Anantanarayanan P.N Hill.

2 Refrigeration and Air ohn Wiley and| 2012
Conditioning, Arora R.C, Sons.

3 Fundamentals, Refrigeration, New Age| 1994
Systems and Equipments andP. K. Sarma and K linternational
HVAC Applications Ramakrishna Publishers

4 Andrew D. Althouse, Carl H. 2019

Turnquist, A.F. Bracciano,
Modern Refrigeration and ainD.C. Bracciano, and G.M.Goodheart-

Conditioning Bracciano Wilkox Publisher

5 lohn Tomczyk , Eugene 2012
Refrigeration and AirSilberstein, Bill Whitman [Cengage

L Conditioning technology Bili Johnson learning, 2016
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Y23-M.TECH- MECHANICAL ENGINEERING HANDBOOK

23MT5102 - COMPUTATIONAL "f‘ECI‘iNI@IES IN ENGINEERING OPTIMIZATION (R)

 CourseCode mm ' hronym | Mode | LiTiPis !l
2INTS102 CONMPUTATIONAL TiCHNIQUES N ENGINEERING CTEG " ) o
OPTIMIZATION ! 0 4
Lourse (RCnes
Understand the fundamental concepts of optimization, including types of problems,
ot 2 BO1, B0

mathematical formulation, ang pmgrammmg implementation,

- Apply mathematical optimization techmgues, both unconstrained and constrained, to
solve engineering problems using programming languages like Matiab/Pythen/R. 3 PO, Pa3

o3 Analyze and solve multi-ohjsctive optimization problems, comtdering trade-offs and . POL. POS
conflicting objectives, using appropriate slgorithms and methodologres. )

Apply optimization technigues to solve application-specific problems in Machine
€04 |Design and Thermal Engineering domains, demonstrating domaw-specific knowledge, 3 PO, POS
and skilis.

Syliabis
Introduction to £ngineering Optimization: Basics of optimization, mathematical formulations, and algorithms.
Applications tn mechanical and maching design.

Uneanstrained Optimization Techniques: Newtony's method, gradient descent. conjugate gradiept. Impiementation n
HATLARS Python,

Constrained Optimization Techmigues: Linear and nonlingar Constraints, Lagrange multipliers, penalty and barrier
methods. Application in mechanical design.

Multi-objective Optimization: Pareto optimality, weighted sum, epsilon-constraint methods. Implementing mulis.
objective eptimization using Fython.

“Engineering Optimization: Methods and Applications”, Ravindran, R.. Ragsdetl, K. M., & Rekizits, G. V., 2006,
Witey.

7 “Introduction to Optimization”, Chong, E. K. P., B lak, 3. H., 2013, Witey.

“Optimization Concepts and  Applications i Engineering’, Beleguodu, A b., & Chandrupatia, T. R, 2011,

3
Pearson.

4 “Optimization in Practice with MATLABZ For Engineeting Students and Professionaly”, Achanta, 5., & Darby
Dowman, K., 2015, Cambridge University Press.

5 “Applied Optimization: Formulation and Algorithms for Enginesning Systems’, Ross, 1. J.. 1999, (ambridge

University Press.

Dr. g. Vi 2_3
HO ook
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Konerv Lakshmaiah Education Foundation
(Catagory -1, Dearned to ba University estl. wis. 3 of the UGC Act, 1958}
Accredited by NAAC as "As+" S Approved by ACTE ¢ 30 9001-2018 Certified
Campus: Green Fighis, Vaddaswaran - 527 302, Guntur District, Angdhra Pragesh, SNDIA

Priooe No. GBESS - IS0200; waww RISE 30 i wiww KIS0 D wianw, Kitifisearsity in
Adrwin O 29-36-38, Musoum Rosg. Govetrarptl, Vilayowod - D20 007 Ph o801 - 805 - J800T72 J4IP118 25

Z3ME5102 - MODELLING AND ARALYSES OF MECHANICAL ELEMENTS (R)

CourseCode o CoreThie Acronym | Mode LT PIlsS|on
ZIMES10Z  [MODELLING AND ANALYSIS OF MECHANICAL FLEMENTS MAME R 2loj2141 4
Conirer (utoomes
1, P02,
€O [understand various CAD tools and peripherals reguired 1o create modeis, 2 o013
PO, POZ,
Lo Represent different curves and surfaces of geometric madels. 3 oe3
) ) PO, POZ,
€01 {Represent solid models using different solid represent schemes 3 8O3 '
Apply various data exchange formats in geomeltric modeling and also will be able o FOT. P02,
{0+ Japply finite element modeling and mechanical assembly concepts n design 3 PGl
applications
_ ) PO, PO,
CO5  lAnalyze various mechanical elements models using modeling software 4 201
; . POYL POZ,
(6 |Design and develop mechanical components for selested applications 5 P03
Srtlabus

CADTOOLS: Detinition of CAD Tools, Types of System. CAD/CAM system ovaluation criteria, bnel treatment of input an
output devices. Graphics standards, functional areas of CAD, Modeling and Viewing, Software documentation efficient
use of CAD Software GEQORETRIC MODEUING: Types of Mathematical represontation of curves, wive frame madele, wire
frame entities, parametric representation of synthetic curves hermit cubic splines, Bezier curves, B-Splines rational
CLrves,

SURFACE MODELING:Rathematical representation surfaces, surface model, surface  entities, surface
representation, paramelric repreésentation of surfaces.piane sueface rule surface, surface of revolution, fabular

cytinder PARAMMETRIC REPRESENTATION OF SYNTHETICSURFACES Hermit Bi Cubic surface, Bezier nurve surface, 8 -Spline
surface, COONs. Blending Surfaee Scuiptured surface, Surface Manipulation: Duplaying, segmentation. trimning,
imersection, Transformations (20 and3bj,

GEORETRIC MOBELING 3D:Solid modeling, solid representation, Boundary Representation (B-Rep). Constructive Solid
Geometry, CAD/CAM DATA EXCHANGE: Fvaluation of data Exchange format, 1GES Data representation sand structure,
STEP Architecture, implementation, ACIS and DXF,

DESIGN APPLICATIONS: Finite Element Modeling and Analysis and Mechanical Assembly. COLLABDRATIVE ENGINEERING:
Coltaborative Design, Principles, Approaches, tools, designs system.

Beforencs Books
1 CAD#Cam: Principles and Applications, P.N.Rao, 3ed Edition, Tata Mc Graw hitl,

CAD/Cam: Theory and Practice, thralim Zedd, Ing Edition, Tata #e Graw hitt,

2
3 CAD/CAM: Computer Aided Design and Manufactur g, M. .Groover, £.Gimmers. Jvd Edition, Pearson.

CaliCan: Concepts and Applications, Chennakeava R. Alavala, 3r¢ Edition, Preatice Mall india Learning Private
Limited.
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23IMES103 - DIGITAL MANUFACTURING (R)

CowmCode | -~ CouseThe | Aronym | mode [LIT|P |8 |m

ZIMESI03 | DIGITAL MANUFACTURING w | rR |3lel2lola
Course Ousfcomes

o | copwmpun s | vomso

ot Learn the basics of digital transformation i manufacturing and how it affects 5 .

production, supply chaing, and overall business operations.

o Learn about 16¥, M, cloud computing, and big data in manufacioning 1o aptimize
operations and enhance efficlency through digital technologies. 2 POt

Understand the data mansgement, cannectivity, and cybersecurity o implement

€03 jdigital manufaciuring solutions and integrate diverse data for real-time dedssion: z O
making,
Apply automation, robotics, and intelligent machings such a5 coliaborative 1obots and

{04 anloromous systems to enhance manufacturing effwiency and imprave product 3 =43}
quality.

oS Gain hands-on experience with 10T, Al, and date analyics in {abs o optumize p PO
processes, enhance guality, and drive digital trarsformation m mandacturing.

Gdins

ntroduction to Digital Manufactuning Dverview of digital transformation . manufacturing (Key technologies in digitst
manufacturing, such as foT, &f, cloud comgputing, and big data analyticy Benefits and chatienges of implementing digital
manufacturing solulions Digital twin concept and its role in virtual modeling and simulaton

Data Management and Connectivity in Digital Manufacturing  Data cotlectron, mtegration, sod management for smart
manufacturing systems | Industriat communtcation protocols and netwark mfrastruciure  Cybersecunty conswderations in
digital maaifacturing enviromments litegration of dala from varisus sources Tor real-tume decision aking

Advanced Automation and Robotics in Digital Manufactunog  Apphication of robotics and autemation technologies @
manufacturing processes Coliaborative robots jcobotsy and human-robo! mieraction Autonomous systems and
intelligent machines in production environments Optimization of manufacluning sgerations using digital automation
toots

Smiart Factory and Digital Supply Cham.Contepts of smart factones and digital supply cham management integration of
production systems and supply chain through digital technologies Predictive maintenance and condition momtoriog
using 10T and Al ,Supply chatn visibility, traceability, and optimization through digital solutions

feforence Books
¢ Digiat Mandfacturing: Design, innovation, and Sustainability, buca Canetta, 2019, Luca Lanetia, Wiley.

Digital Manufacturing and Design: Concepts, Pracuices, and Pesspectives, Ben Wang and Vimal Dhokia, 2018,
Springer.

Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital Manufacturing, lan Gibson, Bavid W,
Rosen, and Hrent Stucker, 2014, Springer,

figital Manufacturing: An introduction 1o Advanced Manufactunng. Tianran Wang, . 208, Tanghua University
Press.
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23IMES104 - PROJECT MANAGEMENT FOR ENGINEERS (R)

Coumcode | cowwTe | A | Mede |L|T|P|S |
2IMEST0L PROJECT MANAGERENT FOR ENGIREERS PIFE K 3102104
Conpve (aRcommes |
Ot Understand the fundamental concepts and ponciples of project management in the 5 02

cortext of englneoring

Apply project planning and scheduling technigues to effectively manage engineering

ol projects 3 P02
o3 Develop comprehensive project plans, including scope, schedule, tosy, Guabity, and
fisk management. COmMponents 3 FO4

Assess project performance, monttor progress, and make secessary adjustments 1o

o4 achieve protect goals 3 Po4

Apply project management tools and techniques through practical exercises,
o5 ] 3 PO3
strmuiations, and case studies :

Syllaias

tntroduction to Pioject Management: Overview of project managoment prinCipies, processes, and tools, rode of 3
project manager, Dedining project objectives and scope, Project selection methods, Defisition and importance of
project mansgement, Key project management terminstogies, Phases of 3 project: imbiation, planaing, execution,
monitoring, and closing, Characteristics of each phase, Project management methodologies

Praject Planning and Scheduling: Technigues for project planning, Developmg a prolect plaa, Componems of a project
plan, Estimatiog thoe and costs, scheduling, and resource management, Gantt charts, Creating a protect schedule using
Gantt charts and Critical Path msthad (CPR), Program Evaluation and Review Technigue (PERY). Yechnwques for
selecting projects, Human resource managemend. in projects

Project Cost and Risk Management: Types of project risks {techwnical, financial, operationsal), Risk identification
techniques (Brainstorming, SWOT analysiz, Delphi techakque), Steategios Tor managing projedct costs |, Risk mitigation
strategies, Contingency planning, Risk monitoring and controf, Qualitative and quaniative nisk analysis, Risk response
planning, Monitoring and controfling risks :

Project Execulion and Control: Methods for monitonng project progress, Directing and managing projevt wark, Managing
project teams and communication, implementing quality assurance processes, comtralitng changes and guality
assurance, Cost estimation techniques, Cost cantrad and carned value sanagement, Qualily planming, assurance. and
control, Quality management tools, Managing vendor refationships and contract adnunistration

Hands-on exercies and case studies (o apply project management ponciples and oS @ realworld stenarios
Beference Books

Project Management: A Syitems Approach to Planning, Schedultng. and Controlling, Harold ¥erzner | 12: 2017,

! witey,
2 Project Management: The Managerial Pracess, Eric W Larson, Uiiffoed F Gray | 6: 2003, scGraw Hill /irven,

Praject Managesnent for Engineering, Business, and Technology, Jobn M. Fwhalas, Herman Steyn , & 2020, Taylor
& Francs.,

& Propect Management: A Managerial Approach. Jack R Meredath, Samuel J. Mactel 3o, & 2011, wWiey,
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13IME5205 - WEB ARD NETWORKING TECHNOLOGIES (R}

CourseCode - CouneTile Agonym | Mode | L | TP |S iR
ZIAESS  |WEB AND RETWORKING TECHNOLOGIES WHNT K 02104
cor o €0 Description TL | PO/PSO
o Understand the fundamentals of web technologies, including HTML. €85, and 3 POY, POZ,

JavaScript, P04
Gatn knowledge of netwarking concepts, protocols, and architectures, such as TCR/P PO, POZ,

€02 1 and 051 model. 2 PO3
PO, PO,

€03 |Explore server-side programeming and datebase wtegration for web applcations. 3 503
#naiyze security fssues and technigues in web and network applications, including PO, P@?.

o authentication methods. * P4
B A1, POL,

CO8  lapply web and networking technologes o develop and deplioy praciical prosects. 3 503

Sopthabaons

Introduction (o Web Technologies: Overview of web development, HTHL, (58, and JavaScript.
Chignt Server Model and Networking Basies: Understanding the client server architecture, Ta:’.:‘ﬁif‘i DMS, HTTP, ang
network protoopls.

Web Development Frameworks: Introduction to popular frameworks tke React or Angular, and thew role in building
dynamic web applications,

Web Security and Performaace: Concepts of web security, HTTPS, encryplion, server-side onlimization, and
performance tuning techniguies,

Practical Component. Hands-on exercises and projects mvolving web development, networiung, and inplemeatation of
web techhologies.

Bafavends Books
1 Web Deyelapment and Design Foundations with HTMLS, Terry Felke -Morre . 918, Pearson.

7 HTML and €55 Desiyn and Build Websites, Jon Duckett, 2011, jodn Wiley & Sans, Inc.
31 Lomputer Networking: A Top-Down Agproach. James Kurose and Keith Ross, 7th, NYU and NYY Shanghai,

4 Network Security Essentialy: Apphications and Standards, Witliam Stallings, 4th, Preatice Hall,
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2IMES206 - LOGISTICS AND SUPPLY CHAIN (R)

CourseCode | Course Title C fhcronym | Mode | LITIP|S |
2IMESI06  [LOGISTICS AND SURPLY CHAIN L8 R 110121013
Course Odinomes
A kiowledge of supply chain ma t principles b lyze H
o oty & upply © Ragerment principles to analyze global jopstics, 2 P01, PO2

types, challenges, and opportunities in the field,

Apply quality management methodologies and tools to enhance supply chain
CO2  [perfarmance through comprohensive understanding of guatity systems and confinuous 3 PO, POZ
nprovement strategles. :

Aratyre and apply principles of supplies relationship management, including

3 .
to selection, evaluation, performance, risk, diversity, and sustainabiity strategies, 4 PO3. FO3

Utthize diverse data analytics tools effectively for eahancing supply chain
{04 performance across predictive, prescriptive analytics, big data, optimlzation, 3 PO PO
siemistation,

Apply thearetical togistics and supply chain knowledge in real-world scenarias.
L% integrating predictive. prescriptive anaiytics, big data, optimization, simulation, and 3 POL. POS
modeting,

Sytlabug
intfeduction to supply chan management, Types of supply chains, Key concepts in supply chai management, Logistbcs
and supply chain management, Global supaly chain management, Chalienges and opportunities m supply chain
management,
Introduction te quality management systems, GQuatity management methodoiogied. $ix Sigma, Total Quality
Management, Quality control and assurance, Continuos improvement B guality management
Intreduction to supplier retationship management, Suppliter selection and evaluation, Supptier development and
partnersiips, Managing supplier performance, Supplies risk management, Supplier diversity and sustamability.
introduction to supply chain analytics, Pregiclive analytics 1 supply chain management, Bresceiptne analytics in supgly
chain management, Big data in supply chaip management, Supply chain optunization, Supply chain simulation and
madeiling

“Supply Chaln Management: Strategy, Planning, and Operation™, Susil Chopra and Peter Mendt |, Tth, 1015,

1
Pearsan Education.

"Quiatity Management for Orgamzational Excellence: Introdection to Total Guabity”. David L. Goetsch and Staniey
8. Davis, 7th, 2021, Pearson Fducation.

1 togmtics and Supply Chain Management, Martin Christopher, 6th, 16, Pearson Education,

The Supply {hain Revelutton: Innavative Sourciog and Logistics for 3 Figrcely Competitive World, Soman Sarkar,
1y, 2017, AMACOM.

5  Essentials of Supply Chain Management, Michast H. Hugos, 4th, 2016, Wiley.
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1IMED1AT - PROGRAMMING AND DATA MANAGEMENT (R}

Corseode | Course Title Acrorym | Mode [L|T|P|5 |

2IMETIAY PROGRAMMING AND DATA MANAGEMENT 208 R A I B A B VI |

o Introduction tp programming and Exploring Advanced Programming Concepts, 5 POV, POL,
Algoritheas for Implementing Data Structures POg

Intraduction to Database Management Systems (DBMS), covermg relational database
O |design, SOL and HNoSQL databases, tramsactions and controt, and database securily] 2 PO, P04
and integrity. Additionally, an introduction to Big Data Technologies and analytics.

CO3  applications of Data Warehousing and Data Mining technigues 3 PO, POA

€04 jApplication of Machine Learning types 10 generae ML models for real world probiesms 3l POI, P04

Destgn and implement different types Data structures, Data Manasemnt and Machine

€03 Laarmng models for specic tasks. . : PO, POJ

Syliabus

Advanced Programming Concepts: Object-Ortented Programeuny, Functional Programavng, Concurrent and Paratiel
Programming, Programming Languages and Paradigms. Data Structuwres and Mgorithms: Advanced Data Structures (e.g.,
trees, graphs, heaps), Algorithrm Design and Analysis, Complexity Theory, Compuiational Geometry,

Database Management Systems {DBMS): Relational Database Devgn, SO and NoSGQL, Databases, Transactions and
Concurrency Control, Database Security and Integrity. Big Data Tedwmolagies: Introduction, Hadeop and MapReduce,
Spark and fn-Memory Computing, Big Data Analylics.

Data Warehousing and Data Mining: Data Warchouse Architegture, ETL (Extract, Transform, Load) Processes, Data
Kining Technigues, Data Mining Algorithms (e.¢., clustering, classification, association)

machine Learning: Introduction to Machine Learning, Application, Data handimg and pre procesting fechniques,
Suped vised ancd Unisuper vised Learaing, Meusral Networks and Deep Leatning, Batural Laoguage Processiog, a8 frhics aed
Bias.

Reterence Books
¢ Data Structures and algorithm analysis n Co», Mark Allen Weiss, Ird, Pearson Education india.

3 Fundamentals of Datahase Systems, Ramez Elmasa and Shambkant B, Navathe, 7th, Pearson Education.
3 Hadoop The Definitive Guide, Tom White, 4th, D Reilly.
4 Data minmg: Concepts and Techniques, Hawet Han, Michetine Kamber, and han Pel, Ird, torgan Kaufmann,
5 Machine Learning: A Probabgintlic Perspective, Kevin P BMurphy. 3rd, 8T Press,
3 - -
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23MESTAL - OPERATIONS RESEARCH FOR ENGINEERS (R)

CowmCode | ComeTWe Mcronym | wode LT[R |S|cR
2IMESIAL [OPERATIONS RESEARCH FOR ENGINEERS ORFE R A N O A B I
L0 MApply various methods to find optimuen solutions Lo Lingar Programming Problems 3 P02

Apply various methods to find optimal solutions for the problems in the field of

.
co2 Transportation and Assigament Problems 3 POz

o3 Apply various methads to fingd solutions to Game theory, Dynamic Programming,
Quendng Theory, Inventory Controt 3 PO

€04 |Apply the concept of PERT{P# for solviog variows prajects 3 P02

Apply mathematial concepts and modeling technigues to formulale and soive
o5 . ) 3 BO2, P03
optimization problerms encouwvtered in real-world scenarios

Syllabuy

introduction, Modeling in Operations Research, Phases of OR study, Scope and application of OR. Uinear Programming
and its Apphicattons; Linear Programming Problem Graphical solution of LP Prablem. Simplex method, fig M method,
two phase method, multiple solution, infeasthle sotution, unbounded solution, degeneracy, Dual Sunplex mpthoed

Teansporiation: ntroduction Methods of basic feasible solution, Optimality test, Degenoracy i transportation problem,
unbialanced transportation Problem, Assgnment Problems: Hungarian smethad for assienment problem, Traveling
salesman problem.

Theory of Games: Introduction, to solve the rectangular Two-person Zero sum games, solution of rectangular games in
terms of mixed strategies, solution of Ixd games without saddie point, solution of a twe person zere sum 2Xn game,
Graphicat method for 2Xn and nX2 games, nventory Conteol: Introduction EOQ with uniform rate of demand, fcomomic
lot size with finite rate of replenishment, Quantity discounts, Deterministic madel with Shortages, ABD anabysis of
ventory.. Quewng Theory: Introduction, single channel, Poisson arrival, exponential service time with Timte
population and infinite popualation, And Agplicetion w nventory Controt.

Project Management by PERT/CPR: Introduction, simple network technigues. construction rules of deawing, Fulkersor
rule, Critical path method (CPM) floats, enitical path, project duralion, PERT: Introduction, different Time estimates,
expected time, variance, expected project duration and prababiity of comptetion. (rashing: introduction, crashing of
netwark problem

Refersrus Books
1 Operations Resgarch,  Hamdy Taha. 2007, Pearson,

7 Introduetion to Operations Research,  Hiller & Lieherman, 2002, Mg Graw Ml
3 Operations Research, 5D Shanma, 2008, Kedarnath Ramnath.

4 Operatinns Research, A M Natarajsn, 1011, Pearson.
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TIMEBTAD - MATERIALS AND PROCESS SELECTION FOR DESIGN (R)

CoursaCode © Course Title  Acrooym | Mode |LITIP|S|R
2IMESTAZ | MATERIALS AND PROCESS SELECTION FOR DESIGN MPSFD R P T ¢ I N IO ¢ I
Understand the principles and methodologies of materials and process selection for
o ) 2 POy, PO2
desgning mechanical components and systems,
oz Analyze and evaluate the properires, advantages, and limitations of different POY, PO,
materials and select appropriate materials {or yecic applications. 4 £O3
o Apply testing and characterization techigues to assess the mechanical, thermal, and PO, POZ,
0 chemicat properties of materials for design purposes. 4 P03

Evaluate and select suitabie manufacturng processes based on design reguirements,

cos considering factors such 33 cost, quality, and sealabitivy. ¢ PGz, PO

Apply materials and process wlection techniques practically theough cose studies, isb
{05 ] 3 POZ, POS
expenments, and projects to solve reat-world design problems,

Satlnba
Introduction to mMaterials Selection: Overview of materials properiies, setection critena, design considerations, and

perfonnance requirements.

Materiats Classification and Evaluation: Study of different matorial classes, thewr properties, processing methods, and
sedection technigues.

aterials Testing and Characterization: Technigues for mechanical, theemal, and themical characterization, and
analyzing material behavior.

Process Selection for Design: Aralysis of manufaciuring processes, including casting, machining, Forming, joimng, and
thelr selection for specific applications, '

Practicat Component: Hands-on exercises involving materisl testing, selection methods, ang prooess evaluation through
(ol exprey Brenly and Cose studies,

Referercg Books
Hybrid Flectrie Yehicles: Principles and Applications with Practical Perspectives, Chews R, M. Abul Masrur, 2018,
Witey.
2 Design of Alternative Energy Systems: Second Edition, Mohammad Rasul, 2016, MoGraw Hiil Education.
v Fundamentals of Flectrc Velscle Drves, Saeed Book Bank, 2017, (RC Press.
4 Hybrid and Electnic Vehicles: Principles and Applications, Chris s, 2013, CRC Press,

5 Advanced Electric Drive Yehicles, Al Emadi, 2014, (R Press,
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23MESIBY - PLM ADVANCED CONCEPTS (R)
CowrseCode | L Course TR CAcronwm | Mode [LITIPISICOR
LINESIBY PLM ADVANCED COMCEPTS Baal R RN BB A
Lonires Dustonenes
- cof L €0 Description L | PO/PSO
Gain therough knowiedge of advanced Product Lifecycle Mansgement [PLM fori
01 joptimizing processes, collaboratuwn, and change management n complex product 2 PO, PO

development Hifecycles,
Master the ume of PLM tools and software to streamiing product develapment, foster

0z poross-funcional cofaboration, and maintan effective dats management and veraon 2 POZ. PG
COntrol.
Gain expertise in analyzing PLM data to make informed decisions, optimize provuct

Ca3  [designs. and erhance prodoct quality, while complying with reguistory requirements 2 23, PO

and incdustry standards,

Apply advanced PLM methads bke simutation. virtual validation, and service lifecyele
04 imanagement o foster innovation, speed up time-to-market, and improve customer 3 PO P4
satisfaction via optimized product fifecyclies.

Acquire practical experience wring advanced Product Lifecycle Management ¢PLi)
05 Itooks i tabs. applying methodologiet to manage tfetyoies, streamiine processes, k PO, PO4
echane collaboration, and oprimize designs.

Syllaben

introguction to Product Lifecycle Management (PLM) Overview of PLM and its rote in product development angd
management Key concepts of PLM. including product data management, collabortion, and integration Benefits and
challenges of implementing PLM systems i organizations PLM standards and best praciices

PLM Process and Workflow Management Designing and optimizing proguct dewelopment processes using PLM Workfiow
automation and task management i PLI systerss Chahge management and configuration contend in PLM (ollabaration
and communication tools in PLM

PLM Process and Workflow Management Desigring and oolimizing product development processes using PLM Werkflow
autornation and task management 0 PLM systems Change management and configuratice conirnd in PLA Collaboration
ard corrgnameation tooks I BLM

PLM Process and Workflow Management Designing and optimizing product development procetses using PLM Workflow
sutomation and task management in PLAM systers Change management and configuralion contral o PLM Coilaboration
and communication twols & PLW

Baterence Bogby
"Product kfetycle Management: Paradigm for 218t Century Product Restisatwon” | Jshno Stark, | 7005,
Springes.
“Product Hfecycle Management: Driving the Mext Generation of Lean Thinking | Michas! Grieves | 20804
2 )
#eGraw-Hill Education,

3 "Product Lifecycie Management: Towards Knowtedge-Rich Enterprises’.  John Stark. | 7011 Sprisger.

4 "Product Lifecycle Management: A Digital Journey using Industrial Internet of Things” . Amit Sharma and
Abdulrabwnan Al-Ahrnant | 202% | Sprnges.

Curdntion
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23MESZH2 - MACHINE TOOL DESIGN {R)

CourmCade S ComeTe | Acouym | Mede |L|T P[5 |
2IMESZED MACHINE TOOL DESIGN MTD B 2lotrtzie8ts
cor | " cODesctption | L | POPSO
€03 Understand working and auxfliary motions and Geseral requirenient of machine 1o0ls Z PO, PG2
€02 |Understand machine ool Structures by considering static sox dynamic stiffness 2 POY, POI
C03  JUnderstand Controlling systems in Machine Tools i PO, P02
€04 lUnderstand Vibration in Machine Tools | I PO, P2
oS f:i;ﬁi: machine tool for essential requirements such as rigidily, precision, and 4 501, PO2

Syltabus
General classtfication of machine toois, working and ausiliary motions, Mydraulics transmission and its elements,
Mochancal transmission and 23 elements, General requirement of machine tals

Machine tool Structures: Design criteria, materials, static and dynamic stiffness, Basic dynamic stiffaezs, Basic design
procedure, design of beds and columiy, Model techaique in design of machine tool structures

Controlling systems in Machine Tools Classification, Controd systems for changing speeds and feeds, Ergonomic
considerations apphed 10 design of control members, principles of automatic ang adaptive controt

Vibration in Machine Tools Forced Vibration, self-extited vibvation, stick-stip vibration and its minimization, vibralion
otation

Reforere Booky
1 daching Tools Destgn, N K. Meheta, 4th, Tata scGraw Hib

2 Deugn of Machine Yools, 5. K. Basu, D, K. Pal, Rth, OIBH.
3 Principies of Machine Tools, G. C. Sen, Bhattacharya, 6th, New Central Book Agency,

& Machining and Machine Tools, A. B.Chattopadhyay, Sith, Wiley-india Publication.
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2IMES2RI - RELIABILITY AND LIFE TESTING (R)

Coumcode | CowseTHle Acrooym | Mode | L |T|F|S§|cw
23AES2B) RELIABILITY ARD LIFE TESTING RLT R 210024673
con Understand Reliability concepts and Reitability estimation based on faflure times in ) 5 mamé |

various consored ife tests

Understand Accelerated iife testing, non-parameteic methods. and common itfe

Oz distributions 2 PO, POZ
Understand structural and reliability dmportance of components and bounds on system
{03 ) 2 PO, PO2
spbiability .
{04 junderstand Bayes ectimator, Wetbull for exponential and normat Ufe mode 2 PO, PO
05 Analyze rebiability congepts in FRCG Industres 4 POY, POZ
Syilabus

Reliability concepts, remaining lifetime, mean time botwesn fatlure {MTEBF 5, hazarg fungtion (MFj, bath shape HF
Reliabitity in terms of HF. Reliability estimation based on fadture times in various censored [ife tests) siress strength
resiabiiity and its eslnation

Life distribution: seltabiiity function; harard rate; common life distnibutions Exponential, Webull, gamena, Parelo, and
tognarmal distributions. Acceterated iife testing, non parametsic methods

Retlability concepts and measures; companents and systems; caherent systéms; retiability of coheront systems; cuts and
paths, modutar decomgosition, bounds on system reliability] structural and reliabitity importance of LH VRS,

Bayes gsrimator, for exponential, negative expanential, Welbull, ang normat [ife modet. Fstimation of susvival funelwmn
Actuarisl Estimatar

Feferente Books
1 Reitabitity and Lefe Testing, S, Sinha, 412010, Wiey Eastern Ltd.

7 Rellabitity in Engineering Design. K.C. Kapur and L.R. Lamberson, 4th:200%, Joha Witey and Sans.
3 Reliabitity Engincering, £ Balagurusamy, 5th:2017, Tata MoGraw Hit,

Statistical Design and Analysis of Engineering Experiments, { Lipson and N.2. Sheth, 4th: 2007, #eGiaw-Hill
Kogakighs L1d,

Dr. TVLIAYA 11130,
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23MES2C1 - DESIGN FOR MANUFACTURING (R)

CourseCode . Course Title Acrorym | Node (LT |PIS QR
IIMESICY DESIGH FOR MANUFACTURING DFM R RN A A
Course (itcomes
cor o : " CODescription PN | PO/PSD
o1 idemtify the principles and methodologies of Design for Manufacturing (DFR} and its 3 P01, P02,
Hnpact on manufacturing Processes POl
oz Apply design technigues Yor oplimizing pan geometry, tolerances, and surface finish POZ. POI.
o improve manufacturability i machining processes 3 PO
o3 Bevelop and Incorporate design considerations for casting, forging and sheet metal PQ2, PO3,
© forming processes 3 PO4
Rake use of the destgn constramts and opportunities of Adgitive Manufactaing (AM) PO, BPO2,
cod technigues i1 prodoct development _ 3 #O3
05 Apply DFM priaciples through case studies, hands-on exercises and softwéare 3 POT, PG4,
simulations to optimize manufaciuriog processes POS
Sytlabus

introduction to Design for Manufacturing {DFAG peinciples and methodotogies. Understanding the inpact of design
decisions G manufactunng provesses

Desiga for Machimng: Optimizing part geomelry, tolerances, and sarface finish requirements to HRprove
manufacturability using machining processes

Design for Casting and Forming: Considerations for designing parls for casting, forging. and sheet metal formmg
processes

Design for Additive Manufacturing tAM): Explocing the design constraints and apportunities for utilizing AM techniques i
product development

Practicat Component: Application of DFM principles through case studies, hands on exercises, and software simulabions
for manufACiring process optimization

Reforence Bunks
1 Design for Manufacturability Handbook |, James G, Bralla . Revised, MeGraw Hili Education

3 Deign for dancdfactsirabdiny aned Staristical hmégn . Srarr Ko dabnean, 7049 CRE Press

Design for Manufacturing and Assembly, Geoffrey Boothroyd, Peter Dowhurst, Winston A Kaight, Revised,
Marcel Dekier inc. |

& Design for Manufactoring: A Structured Appraach, Corrado Poli | Revised, Sprnger,

Addstive Manufacturing Technologies: Rapid Prototyping to Direct Digltal Ranufactoring, lan Gitos, David W
Rosen, Brent Stucker, 2014, Sprinper.
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ZIMESZ{2  [LEAN MANUFALTURING LMF & 10210 4

Course Dutvomes

Understand Lean principles and tools for waste reduction, enhancimng emgiency, and
fostering a culture of continuous Improvement in manufaciurng envirgaments.

Fout

€O PO1, PO2

oz Understand Lean methodologles fike 55, Kaizen, and Value Stream Mapping to
optunize processes, reduce tead times, and inprove overall productivity. 2 P03, P05

Understand leadershtp skilis to champion Lean mitiatives, cultbvate a calture of

co3 employee engagement, and drive sustainable prganizational improvement. 2 ko6

Apply practical knowledge of Lean implementation strategies to streamline

o4 operations, mininvize costs, and maximize value for stakeholders and customers, 3 POz

Appdy practicat skills & applying lean manufacturmy principles and tols to improve
€05 . . . 1 PO, POZ
efficiency, reduce waste, and aptimize prooesses through hands-on {ab activities,

Bdtinbuz
An overview of Lean principles and philosopby, highlighting key concepts fike waste reduction, value stream mapping,
and continuous improvement. It covers strategies for boosting efficioncy, optimiring processes, and Tostering a culture
of ongoing improversent.
Expiore 35 methodology, Kalzen events, and Poka-yoke techniques. Understand Kanban sydems for sfioctive inventory
management, focusing on organizational practices, continuous improvement, ecrorproofing processes. and visual
workflow management to echance operational efficency.
Examune process flow, compare current and future state mapping, and apply VS8, Foous en improving process efficiency
and sliminating waste through detailed analysis and strategic implementation of value stream mapping techhiques,
Explore the essential role of teadership in implementing Lean methedologies, emphasizing the cultivation of 2 cullure
centered on continual improvement and the empowerment of employees 10 actively participate and conteibute Lo Loan
intiatives,
Reterence Books

Lears Thinking: Banish Waste and {reate Weaith w Your Corposation, James P Womack, Daniet T, Jones | 2003,

H
Free Bress,

The Maching That Changed the Warld: The Story of Lean Production, James P, Womack, Damiet ¥, Jones, Daniel

2
Roos . 1990, Free Press.

3 Lean Production Simplified: A Plamn- E.mguage Guide to the World's Most Powerful Production System, Pascal
Deniiz, 2015, Prodoctivity Press.

N Lean Thinking: Banish Waste and Create Weaith m Your Corporation | James P Womack and Dantet T, Jones |

2003, Free Press.

Dr i IJAYA KUMAZ
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ComwCode | - CouveTte Adrorym | Wode | LT P[5 o
ZIMESZCY | DIMENSIONAL MABAGEMENT O 23 3ot 20 4
Corse tucomes
co# . toDesription B BTL | PO/PSO
0t Understand the Principles of Dimensional Management 2 PG2, PO3
€07 jAapply Geometric Bimensioning and Telerancing (GDET S Standards k! PGz, PGS
{03 Hdenufy and Utilize Dimensional fnwasaremén{ Techniques 3 P02, PO3
{04 (hmplement Statistical Provess Control (5P Technigues 3 POI, POX
CO5  (onduct Practicat Dimensional Measurements and Analysis i PO, POS
Sytiabus

Fundamentals of Dimensional Management: Understand principles; importance in manufacturing and engincering
Professss,

GORT applicatwn and Interpretation: Apply GDBY, ensure accurale communmeation of dimensional specifications in
engineering drawings.

Dimensional Medsurement Tools and Techaiques: ldentify and use various measurement {00ls: emure product Guality

SPL Implementation  Manufacturing: implement SPC technmques: manitar processes 1o meet dimensional specificalions
and mprove quality.

Rederance Boolkg
1 Fundsmentals of Dimensional Management, Mark Curtis |, 2018, CRC Press.
2 GDET Applcation snd Interpretation, Bruce A Wison, 2020, ASME Press,

3 Dunensionat Measurement Tools and Techniques. Roger L Barker. 2019 | Wileyw 1EEE Press.

g SPC implementation in Manufacturing, Douglas C. Montgomesy, 1016, Jobn Wiley & Sons.

eraal

VIJAYA KUMA
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2INES2D - CUSTOMIZATION OF PLM SOFTWARE (R)

CouseCode | | CouneTile | Arorym | Mode | L T|P|S|Cr
ZIMES2DY  HCUSTOMIZATION OF PLM SOFTWARE {PLMS R jlojojo|:
Canirse Gaooines
cos 1 cODesription . BL | PO/PSO
) PO, POZ,
£t Hinderstand PLM Software Customization Principles and Tochmques 2 vy
. . PO, POZ
€02 [Customise CAD and CAE Software for Product Develapmaent 3 P
PO, PO2,
€03 |Apply Programming Concepts and Yools in PLM Software Dustomzation 1 F4
1
{04 |integrate of PLM Software with External Systems £ PGP,;{);B,
Sythabug

intreduction to Customization of PLM Software, lntroduction o customization: Need and types, Basic customization
concepts, Comimen customization tasks, Software engineering concepts |

Customization of CAD Modeling Software, Overview of CAD modelting software customuzation, System development and
general-purpose amtomization tools, Customization of & specific CAD software {e.g.. NX, (ATiA)

Customization of CAE Software, Overview of (AL software customization, latroduction 1o CAE software {o.g., ANSYS,
Hypermesh, NAGTRAN, Customization technigues and tools for CAE software

Customization of PLAA Software, Customization of Teamcenter (TO) wsing BMIDE, ITE, and rich/thin client,
Understanding the architecture and POM schema of BLM coftware (TC), Overview of cuttomization in other PR software
ie.g., Enovia/Smarteam, Windohill PLM, ARAS), Integration of Teamcenter with other softweare systems.

Reference Bolks
s Cad/Cam: Principles &And Applications, P, N, Rao, 15, 2010, sC GRAW HILL IRDIA

Product Lifecycle Management: Driving the Next Generation of Lean Thiaking, Michaet Greves, 1st Edition, 2005,

2
MeGraw-Hill Education,

N Frginpering DNesign with SnlwtWorke 2037 and Viden Inddroactinn, Dmed Planchard, A1, 2007 Feivina, SO0
Publications.

P Fintte Element Modeling and Stimulation with ANSYS Workbench, Xaohn Chen, Yijus U, 1, Ind Edition, 2018, CRE
Press.

5 Teamcenter Engineering and Product Lifecycle Management Basics, Stephen 8. Samuel, Saeed T, Barbat, st

Edition, 208%, Createspace independent Publishing Platform.
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ZIMES2DZ - COMPOSITES: DESIGN AND MANUFACTURING (R}

CoursCode |- S Couse Thie Aoonym | Mode [ LIT| PSR
23IMESI02 | COMPOSITES: DESIGN AND MARUFACTURING Cor R 3i0jol01)3
Course Dutcoinés .
Understand the concept of Composite materials, Classifications and Manwfaciuring
€01 2 PGL. PGS
Processes
Apply the micro-mechanics concept to study the structural behavior of composite .
o2 ) 3 PO2, POL
Lamvina
Anply the macro-mechanics concept 1o study the structural behavior of composite
a3 Pe 3 POZ, POH
Laming
CO4 1 Anply Fatlure theornies to taltutate stresses in Composite materials 3 B, POS

Sellabus

Introduction to composite materials, Geometric defwmitions, Classification of composites. Types of Bibers, Types of the
miatriz, Hybnd composite, Scale of analysismicro and macre mechanics appeoaches, Degree of Amisatropy.
#anufacturing methods of the composites, Aatoclave molding, Fament winding, and Resin transfer molding.

Flastic behaviar of compoasite lamina [Micro-mechanics), Micro-mechanmcs methads, Goomeatric aspects and elastic
symmetry, Longitudina! elasiic properties (Continuous Bbers), Transverse elastic propehes, in-plane shear properties
tContinuous Tiben), Longitudingl properties sshort fibers) ‘

Elastic behavior of composite lamina (Macro mechanics approachi, blress-Straw relations: General antselropi matesnal,
Spectally erthotropic material, Transversely isotroplc material, Orthotropic matertal under plane siress, sotropic
material.

Standard siret of the specimen for tensile ang comprossive, Fatigue tests, and Impact lests of uni-dwedtional
composites, Experimental methods for characterization and testing of composite materials. Faiture of the composite
materials: {iber failures, matrix failure, intetface fallure. Fadure Theories: Teai-Wu, Tsal Hill, Puck critenon, Maximam
SEEOLS, MRAxkE stran.
Baference Books

1 Engineering Mechanics of Composite Materials, Issac Daniel & On ishad, 2ad Edilon Joly 2005, OU pubisher.

3 MWechanics of Composite Materials, Autar K. Kaw, Ind Edition ROV 2012, Tayior & Fraacis,
3 Mechanics of Composite Materials, R.M. Jones. Znd July 1988, Taylor & Francis,
4 Composite Materiais, N, Chawia and KK, Chawla, Jrg Edition 2013, Springer.

5 Mechanies of Composite Materfals B Stoictuces, Madhujit Mukhopadhyay, 18t edition X005, Univeraty Press.

Dr. T. ViJAYA KUMA,
HOD-Mechanical Enginzering
Keneru Larshmaizh Education Fouadation

{Deemed to ba University)
Green Fields, VADDESWARA.522 302.
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2AAES2D3 - PRECISION AND QUALITY ENGINEERING (R)

CommCode | CoueTe | Acronym | made (LT |s |

2IMESZ0Y | PRECISION AND QUALITY ENGINEERING ; POE R’ It 003
Londree Qunoornes

cos - CObessptn sn. | romo

o1 Understand how to use various measuring tools effectively on machines and 2 £02, P03 |

mstruments for accurate and precise Measurements angd assessiments,

oz Understand the various methods and address the fssues related to Quality Controt to
ensure consictent and retiable product standards. | ¢ POz, PO3

c Retate the relationship between Cuiality and Heltability, exploriog thelr nterplay and R
03 associated tasiure mades for comprehensive understanding, . POL. P03

Understand the principtes of the 130 9000 series (o effectively wmplement total
04 ) . . ¥ PO, POY
guatity management practices within organizational framewnrks and processes.

Syilabiis

INTRODUCTION: importance of Precision Engineering, Tolerance and Technotogy, Detimuon of Tolerance, lmpact of
specifying Tolerance, MEASUREMENT OF PRECISION: applitation of displacement transducers 1o machines and
instruments, introduction to Preciston Machinge Desan, Principles of Precwion of Machine Design. Principle of Alfuraty,
Repeatability and resolution,

INTRODUCTION TO QUALITY: Quatity of design, Quality of Conformance to Design, Quality of Perfpemance, Growth of
Quatity Controt, Process Monttoring, Acceptance Sampling, Quality of Performante Relisbitity, Management of Quality,
Quality and Productivity FUNDAMENTALS OF STATISTICS AND PROBABILITY N QUALITY LONTROL

STATISTICAL QUALITY CONTROL: Variability in Materials, Machines and peaple, Statstieal Understanding of Varabdity,
fasic form of controt chart, use of Control charts. Development of a Control Chart, Control charts for Variable and
attributes, BASIC CONCEPT OF RELIABILITY: introduction, Reliability and Quality, Fastures and Faillure Modes. (auses of
Farlures and Urrehability, maintainabiity and Avaitabiiity, History of Reliability, Reliabiity literature.

TOTAL GUALITY MANAGEMENT: objectives and principles of Total Quatity Management (TOM). effective mansgement
strategies, TOM implementation methods, an overview of the 150 9000 senies, By introduction, defining charsctenstics.

angt the areas H covers.

Befecence Books
s Precmion Engineering b Manufacturing, Murthy R. L., 1996, New Age Internatioeat (P Himited.

7 Geometric Dimetsioning and Tolerancing, James D, Readows, 1995, Marcel Dexker inc..
7 Precison Engineenieg, VO Verkateshin 5 lzman, 2012, Ta,
4 introduction to Statistical Quality Controt, Douglas € Montgomery, 2012, Joha Wiley.

g Statistical Quatity Control, Grant £.1. and Leavensworlh, 2000, THH,

P
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23MESIET - ENTERPRISE RESOURCE PLANNING FOR MECHANICAL ENGINEERS (R}

CourseCode - ~ Course Thie . Acrorym | Mode [ L |T PSR
ENTERPRISE RESOURCE PLANNING FOR MECHANILAL
23RESIEY ENGINEERS ERPME R I IO I 4 I
Comprse QUCHMEs
<o B K0 Description 318 FO/PSO
o Understand the concept of £r¥itfpr?se Resource Planning (ERP) and 1 significancg in | 5
modern organizations PO

Understand the different modules of ERP systems, including Finance, Plam

oz saintenance, Quality Management, and Materials Management : PO

€03 {Understand ERP Implementation Lifecycle and ERP Case studies i POz
(04 jUnderstand E-Business Architecture and the role of ERP in e goversance 2 PO
Syiladun

introduction 1o ERP: Enterprise An Overview, Integrated Management tnformation, Businegss Modeling, Integrated Data
Modet, ERP and Related Technologies. Business Provessing Reengineoring{BPR), Data Warehousing, Data Mantng, Caling
Analytical Procesung 1OLAR), Supply Chain Management (SCM), Customer Relationship ManagomentiTRM), Management
nformation System, Decision Support System, Executive information System

ERP Manufacturing Prospective: Materlal Requirement Planning, B8l Of Matenal, Manufacturing Resoutce Planning,
Distributed Requirement Planning, Product Data Management ERP Modules: Fuiance, Plant Maintenance, Quality
Managemenl, Materials Management, Benefits of ERP Reduction of Lead Time, On tune Shipment, Reduction ia Cycle
Time, Improved Resource Utilization, Better Customer Satisfaction, imaroved Supplier Pecformance, tncreased
Fiewihility, Bedurest Chiality Doced, Inprovad Infarmatinn Accawary ane Desipgn making T apaiity

ERP implementation Lifecycle: Pre evaiuation Scepening, Package Evaluation, Project Planning Phase, Gap Analysis,
Reengineering, Configuration, Implementation Team Training, Testing, Going Live, End-user Training, Post
implementation {Mamtenance mode] ERP Cave studies: £ Commerce to £ business, E Business structural transformation,
Flexible Business Destgn, Customer Experience, Create the new 1ochd enterprie. New generation ¢ business leaders,
memi to (EO, Empower your custamer, ntegrate Sales and Service, integrated Enterpeise applications

E Business Architecture Enterprise rescurce planping the £ business Backbone Enterprise architecture planning, IRP
usape in Real world, [RF implementation, Future of TRP applicationd .memo 1o [EOL Procurgment, [ Governance,
Developing the £ Business Oesign, Introduction to ERP wools WiEdwards. Enterprise Goe, Microsoft Bynamic CRM module
fatarence Bosbiy

Concepts in Enterprise Resource Planning, Ellen F. Monk, Bret L Wagner, 4 2013 Course Technology Cengage

! Learning.
7 Enterprise Resource Planning, Bret Wagner, Ellen Monk, 5. 2008, Cengage Learning.

Enterprise Rezource Plannins Fundamentals of Desian and Ioplementation. K. Ganesh, Samay Mohapatra, 5. 7,
Anbuydayasankar, P, Sreakumar, 2; 2094, Springer intemational Publishing,

4 Enterprise Rescurce Planning Systems, Damet £. Oleary, 2: 2002, Cambridge Unbersity Prass.
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ZIMESIEL - ROBOTICS AND AUTOMATION (R}

Cowmode | cameTes  hcwn | Mode |LiT|P|S |
ZIMFS3E2  |ROBOTICS AND AUTOMATION RAA R Ji0i0{0] 3]
Course Dutcnmes
cow | ' €O Description : ‘ BTL | PO/PSO
PO, PO3,
{01 |Able to Apply the concepts of transfermation to check the onentaton of robols 3 oK
Alile 1o aplly the concept of DH notation (o check the robol kinematics & its feasbildy POZ, PO3.
oz 3 006
Abie 1o apply the cancept of design comsideration t generate the Material handbag PGI, PO,
o3 3
cetls P06
PO, PO,
CO4  |Able 16 understand the contept of automated production lines and FRS 2z P04
Syilabus

mtreduction: Definitions, Types of Robots, Application of Robots, Representing Position and Ortentation, Representing
Pose in 2-Dimensions, Representing Pose in 3-Dimensioas, Repregsenting Orientation in 3.Dimensiong, Combining
Transtation sod Orientation.

Describing 2 Robot Arm, Forward Kinematies, A 2-Link Robot, A 6 Axis Robat, inverse Kinermatics, Closed-Foom Solution,
Mumerical Solution, Under-Actaated Mamipulator, Redundant Manipulator, Trajectories, Joint-Space Molion, Lartesian
#ation, Motion through a Singularity.

Automation In Production System, Manual Labor in production systems  Principles and Strategies of Automation. Basic
Eioments of An Automated System, Levels of Automation. Material Handling systerms, Design comiderations in Material
handiing systemn and principles and design consideration and sample problems

Fundamentals of Automated Production Lines, Applications Of Avtemated production lines, System configurations, Work
Part Transfer Mechanisms, Storage Buffers, Introduction to FRS, FRS Industrial Applwations aod its benefis. Fas
components.
Fafarence Books

Aurpmatian, Pradoction Syctamc anst Cnmpter integratad Mannfarturing, & B fHienowver. 08, Rparann

1 ,
Education.

Robotics, Vision and Controat: Fundamental Algorithims in MATLAB, Peter Carke, 2011, Spricger Tearts in Advanced
RODOLICS.

3 Robotics, controt vision and intelligence, Fu. Lee and Gonzalez, 2007, McGraw Hl Inter aationad.

%. . ViJava KUMAJ

HOJ‘F.??C?}Q!’}{CTH Enrsf[«'{:ergnq
- | =

Keneri Lalab oaiy! z i
C'?c.._;._....‘- Erundation
- sy

1

S522302.

4 Introduction to Robotics, John J. Cratg. 2010, addison Wesley Publishing.
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Koneru Lakshmaiah Education Foundation
{Catagory -1, Deemad fo be Universiy esid. wfs. 3 of the DGC Act, 1858}
Avcreditad by NAAC as A++ $Appraved by AICTE <4 1SO 8001.20185 Certified
Campus: Green Fields. Vaddeswaram - 522 J02, Guntur Distrcl, Anahea Pragosh, INDIA

Fhane No DRGS - 350200, www KIGT a0 0L s kiod odum wiew Rigsaderssty it

Admin Off: 20,3538 Mussum FRuad, Govweraprpel, Viaayawada - 520002 P »81 . 850 . 3500122 237015 2570108

Y23 M.TECH- MACHINE DESIGN NEW COURSES SYLLABUS

| CourseCode | . ColwseTitle Acromym | Mode [ L |TiP|S R
23MDE3EY  |DESIGN OF HYBRID VEHICLES ' DHY | R 300813
Course DURComes
co# | " €0 Description ' ETL | PO/PSO
o1 A;:tpfy theoretical knpwiadge and engineering principles to design and analyze hybrid 4 801, POZ
wehicles.
Demanstrate proficlency in using industry-standard software for hybrid vehicle design
co2 . % P02, POS
and simulation.
€03 |Develop critical thinking and problem-sulving skilis related to hybrid vehicle design. ] POs
{04 |Apply engineering ethics and sustainability principles in the design of hybrid vehicles. 3 POS
Syltiaten

introduction to Hybrid Vehicies: Hybridization principles, hybrid vehicle architectures. energy management strategies.
and the role of hybridization in sustainable transportation.

Hybrid Powertrain Technologies: Study of internal combustion engiries, electric motors, batteries, puwer electromnics,
and comtrol systems used in hybrid vehicle propulsion systems. ’

Hybrid Vehicle Design: Design considerations for hybnd vehicle components, including powertrain, regenerative braking
systems, energy storage, and system integration.

Hybrid Velicle Control Systems: Control strategies for bybrid vehicles, optimization technigues, energy sanagement
atgorithms, and vehicle performance analysis.

"Hybrid Electric Vehicles: Principles and Applications with Practical Perspectives’, Chris M1, M. Abul Masrus
2018, Wiley.

7 "Design of Alternative Energy Systems: Second] Edition”, Mohammad Rasul, 2016, McGraw-Hilt Educstion.
3 “Fundamentals of Electric Vehicle Drives’, Sseed Book Bank, 2017, (RC Press.
4 “Hybrid and Electric Vehicles: Principles and applications”, Chris Mi, 2013, (R Press.

5 “Advanced Electric Drive Vehicles”, Ali Emadi, 2014, CRC Press.
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Koneru Lakshmaiah Education Foundation
{Category -1, Deamed 10 be Universily estd. ws. 3 of the UGT Act, 1956)

Accredited by NAAC as A+ SApproved by AICTE < 150 9061 SRR Cartifiad
Campus: Groon Faids, Vaddeswaran - 522 302, Guntu Disticl, Andhea Pragoesh. INDEA
Erone No. 08645 « 3502068, wisw kie! g i1 wiww kol oduan waw Kiutiversityon
A OFF: 20-36. 55, Mussom Road. Sovarnarpet, Vigysweade - 520002 P »81 - 866 - IRUVTIZ. BATIIIG IRTEIDS

23MD53E2 - ENTERPRISE RESOURCE PLANNING FOR MECHANICAL ENGINEERS (R)

CouveCode | CowseTle | Aconym | Mode |[L|T|P|S IR

. m*rgminiss RESOURCE PLANNING FOR MECHANICAL oot N é NIRE
ENGINEERS

Course utcomes

co# | . CODexription | gL | POPSO

<o Understand the concept of Enterprise Resource Planning (ERP) and s significance i s 003

madern erganizations

Understand the different modules of ERP systems, including Finance, Plant

oz Maintenance, Quality Management, and Materials Management : PO3

€03 jUndersiand ERP implementation Lifecycle and ERP Case studies 2 P03
€04 understand E-Business Architectiure and the role of £RP in e governance 2 PO3
Lyilabus

Introduction to ERP: Enterprise An Overview, integrated Managerment information, Business Modeling, integrated Data
Model, ERP and Related Technotogies. Business Processing ReengineeringiBPR), Data Warehousing, Data Mining, Online
anatyticat Processing [OLAP), Supply Chain Management {500, Customer Retationship ManagementiCRMY, Management
Infarmation System, Decision Support System, Executive Information Systern

ERP Manufacturing Prospective: Material Regquirement Planning, Bil Of Material, Mamsfacturing Rescurce Planming,
Distributed Requirement Planning, Product Date Management FRP Modules: Finance, Plant Maintenance, Quality
Management, Materials Management, Benefits of ERF Reduction of Lead Time, On time Shipment, Reduction in Cycle
Time, Improved Resource Utilization, Better Customer Satistaction, Improved Supplier Performance, Increased
Flexibility, Reduced Quatity Costs, improved Information Accuracy and Design making Capability

ERP Implementation Lifecycie: Pre evaluation Screening, Package Evaluation. Project Planning Phase, Gap Analysis,
reengineering, Configuration, implementation Team Training, Testing, Going Live, £nd-user Traming, Post
implementation {Maintenance mode} ERP Case studies: E Commerce to E business, £ Business structural transformation,
Flexible Business Design, Customer Experence. Create the new techt enterprise, New generation e business leaders,
memo to CEQ, Empawer your customer, Integrate Sales and Service, integrated Enterprise applications

£ Business Architecture Enterprise resource planning the £ business Backbone Enterprise architecture planning, ERP

usage in Real world, ERP implementation, Future of ERP applications ,memo to CEQE Procurement, E Governance,
Developing the £ Business Design, Istroduction to £RP tools JDEdwards, Enterprise One, Microsoft Dynamic CRM moduie

Reference Books
Concepts in Enterprise Resource Planning, Eilen P amonk. Bret 1. Wagner . 4; 2013, Course Technology Lengage
Learning.

1

2 Enterprise Resource Planning, Bret Wagner, Flien Monk, 5: 2008, Cengage Learning.

Enterprise Resource Planning Fundamentals of Design and implementation, K. Genesh. Samjay Mohapatra, SR
Anbuudayasankar, P. Stvakumar , 2: 2014, Springer internationat Publishing.

4 Enterprise Resource Planning Systerrs, Daniet . Glleary, 2: 2002, Cambridge University Press.
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Koneru Lakshmaiah Education Foundation
(Catagory -1, Deemed 1o be University estd wis. 3 of the UGT Act, 1956)

Accradited by NAAC as A+ SApproved by AICTE < IS0 90012015 Certfied
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23MD53ES - INTERNET OF THINGS IN INDUSTRIES (R)

ComeCods | . ComeTes dcroym | Mode | LT |P|S R

23MDS3ET  [INTERNET OF THINGS IN INDUSTRIES iITO8 R 3 i0F0e 003
Lonarse Guicoenss |

cor 7 cODescription e | pomso

€01 jUnderstand arehitecture of lioT and iloY Components 20 PO1,POZ

€02 |Understand communication Technologies of ot 2 POT, P02

CO3  lApply Visualization concepts of HoT to design a laT system 3 PO, POZ

CO4  |Apply 10T technology to design 2 robotic system 1 BO1, PO2
Syilabug

introduction to Hol. the difference between loT and Ho¥, Architecture of o7, 10T node, Challenges of 11OT.
Fundamentals of Control System, introductions, components, clased loop and open loop system, Introduction to Sensars,
Types of sensors, working principle of basic Sensors Ultrasanic Sensor. 1R sensor, MG, Temperature and Humidity
Sensors.

Communication Protocols: IEEE B02.15.4, ZigBee, 2 wave, Bluetosth, BLE, NEC. RFID. Industry standards communication
technology LORAWAN, OPC UA, MQTT, connecting into existing Modbus and Profibus technology, wireless network
comemurication.

Front end EDGE devices, Enterprise data for HeT, Ermerging descriptive data standards for lioT, Cloud data base, could

computing, Fog or Edge computing. Extraction from Web Grabbing the content from a web page, Sending data on the
web, Types of 107 interaction, Machine to Machine interaction A28,

Programmable logic controtler (PLL), Real-time control system, Supervisory Control & Data Acquisition (SCADA). HMI in
an automation process, ERP & MES. Case study: Heaith monitoring, lot smart ey, Smart irrigation. Robot survelllance.

Reference Books
1 The internet of Things in the Industriat Sector, Zaigham Mahmood, 1, 2019, Springer,

2 lndustrial Internet of Things: Cybermanufacturing System, Sabina Jeschie, 1, 2016. Springer.
3 industrial oT: Challendes, Design Principles, Apptications, and Security. fsmail Butun, 1, 2000, Springer.
4 INTROGUCTION TO INDUSTRIAL INTERNET OF THINGS AND INDUSTRY 4.0, Sudip Misra, 1. 2020, CRC Press.

5 Industnal Internet of Things (o), R Anandan, 1, 2022, Wiley-Scrivener.,
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Koneru Lakshmaiah Education Foundation
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23IES201 - ESSENTIALS OF RESEARCH DESIGN {R)

mm ComeThie | Acomm | Mode LT |Pls|a
23ES5201 ESSENTIALS OF RESEARCH DESIGN ERD R LI I I O/ B I VI ]
Course {htcomes
cos " CODeseription o | pormso
cot Analyre existing research to identify a facused and answerable research gquestion or . PO, PO2

develap a well-definad hypothesis

Evaluate different research designs based on their stresgths and weaknesses in

2
€0 retation to the chosen research guestion and data needs,

4 802, POY

Apply appropriste data collection methods considering the chosen research design

o3 ardd data characteristics. 3 PO, PO

Analyze and interpret dala using relevant data analysis methods to address the

c0d research question 4 PO3, POY

Sytiabos

Definition and chjectives of Research Types of research, Yarious Steps in Research process, Applied Mathematicaf tools
tor analysis, developing a research question- Choice of a problem, Literature review, Surveying, Svnthesizing, critical
analysis, reading materials, reviewing, rethinking. critical evaluation, interpretation, Kessarch Purposes, Ethics in
research APA Ethics code.

Literature Review {LR) Meaning and its Types-Narrative and Systematic, LR using Web of Science, Google and Goagle
Schetar, Citations-Types, referencing in academnic writing, Citation vs Referencing Vs Bibliography, Citation toals Totero,
Qualitative Research and 125 methads, Quantitative Research, and its Methods. Data Collection-Primary data callection
using Questionnaire, Govgle forms, survey mankey, Testing the validity and Reltabitity of Questionnaire uving Factor
Anatysis and Cronbachy's Alpha

Diagrammatic and graphical presentation of data: Diagrams and Graphs of frequency data of one variable- histogram,
bar charts simple, sub divided and madtiple; line charts, Diagrams and Graghs of frequency data of twa varfables seatter
plot. preparing data for analysis. Concepts of Corretation and Regression, Fundamentals of Time Seties Analysis and
Error Analysis. Analysing data using one dimensianat statistics, two-dimenswonal statistics and muitidimensional
statistics.

Technical Writing and Publishing, Conference presentations, Paster Presentations, Plagiarism check and tools, Self
Plagiarism. Structure and Components of Research Report, Types of Report, Layout of Hesearch Report, Mechanism of
writing a research report, Design Thinking for Contextualized Problem Solving and Empathetic Ressarch,

Reference Boaoks
t  Business Research Methods | Danatd R.Cooper, Pamela S, Schhindier. 12th . MoGraw-Hill,
2 Research Methods, Nicholas Walliman, Routledge, 3rd, The Taylor & Francis Group.

3 Essentials of Research Design and Methedology, David DeMatteo,Geoffrey R, Marczyk, dth, witey |
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Koneru Lakshmaiah Education Foundation
{Category -1, Deemed o be University estd. ufs. 3 of the UGC Aot 159568)

Actreditad by NAAC as "A++" & Appraved by AKCTE < IS0 90412018 Cerlitind
Campais: Groen Flatds, Vaddeswaram - 23 102, Guintor Dnagteet, Andbva Praciosh, INDHA
Phang No. DG4S - 350000, wani KIEL 3400 wwi hiad oo i www kiurversity in
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23UC5201 - PROFESSIONAL COMMUNICATION SKILLS R)

CourseCode | = .  CowseTtie -~ |agoym | Mode LT P|S | cm
25201 |PROFESSIONAL COMMUNICATION SKILLS PCS R gi0t4 010
Covirse Outcomes

cot | o €O Description | BTL | PO/PSO
(803 Develop the skill of contextual Vocabulary and Critical Reading i 3 POT

co Demonstrate different types of personal and professional skitls and apply them for 3 -
growth in professional zone, 7

o3 Apply the concepts of Mathematical Principles to soive problems on Anthmetic . _
Algebra & Geometsy to improve problem sotving ability, 3 Pa3

04 Apply the concepts and using Logical thinking to solve problems on verbat & Non.
Verbal Reasoning to develop Logicat thinking skifls. 3 PO3

Byllabis

Yocabulary: Synonyms, Antoriyms and One-word substitutes, {BjReading comprehension, Criticat reading, 1C) Writing
skills: Email writing, report writing and paragraph writing (D} Listening/Speaking Skitls: listen B speak, Functional
grammar

- AjPersonal 5kifis: Intra & interpersonal skiils iBy Assertiveness {(} Group Discussion {0} Resume writing £} Video
resumes (Fi Interview skills

Simple Equations, Ratic & Partnership, Averages, Percentages, Profit & Loss, Simple & Compound Interest, Numbers,
Quadratic Equations & Inequalities, Time & Work, Time, Speed & Distance, Permutations & Combinations, Probability
Mensuration, Data Interpretation, :

Syllogism, Logicat Yenn Diagrams, Cubes & Dice, Numberf letier series, Number, letter & word Analogy, Odd Man Out,
Coding & Decoding, Blood Relations, Directions, clacks, calendars, Number, farking & Time sequence test, Seating
Arrangements, Data Sufficiency.

Reference Bools
4 OBJECTIVE ENGLISH FOR COMPETITIVE EXAMINATION, HARE MOHAN PRASAD AND UMA SiNMA, 2017, MG GRAW HILL.

7 55 ESSENTIAL TOOL FOR EVERY WRITER, ROY PETER CLARK, 2006, LITTLE BROWN AND COMPANY.
3 QUANTTAITIVE APTITUGE, ABHITH GUPTA, 2017, M0 GRAW HILL.
4 LOGICAL REASORING , ARUN SHARMA, 2006, M GRAW HiLL

5 LOGICAL REASONING, PIYUSH BAHRADWAY, 2006, ARIHANT PUBLICATIONS,

;k T. VIJAYA KUMAR %5

HOD-Mechanical Engineering 3/, ~
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Koneru Lakshmaiah Education Foundation
{Catagory -1. Deamed 10 be University estd. u/s. 3 of the QGC Act, 18956)

Accredited by NAAC as "A++ S Anproved by ASCTE 4 150 90012058 Cortited
Campas: Groen Fakis, Vaddeswaran: - 522 302, Gunlur Digtrt Ancibra Pragdesh, INEHA
Phane Na, GREAS « IN0T00 veww Kie! gt i weeshied eduan weew kiniveriety in
Admin T 26958, Mussun Rosd, Governorpet Vidyawada - 520 007 P +81- 855 - JROETFE ERET IS ISTBINE

v23 M.THERMAL ENGINEERING NEW COURSES SYLLABUS
Z3TES3IEL - AIRCRAFT AND JET PROPULSION SYSTENS (R)

Comelode | ComeTme Acromyn | Mode |LIT|P|S R
23VESIET  |AIRCRAFT AND JET PROPULSION SYSTEMS ALPS R 3001013

Course Guicomas

| b oL | POSSO
01 lAnalyze the Ar craft and jet propulsion systems and its applications. 4 ?01;(:)2.
€Oz  |Applying the One Dimensional Flows and shock waves 3 ?{};.{;QZ,
€03 |Applying the Propuisive Engines For Aircraft 3 PO;::}E?E,
04 lAnalyze the Shaft Power and Gas Turbine Cycles 4 PO;{:OZ.

Sytlabus |

Basic Principtes of Propulsion, Historical background, how the jet engines make thrust: conceptuat basis; Jel enging:
Turbo-jet, Turbo-fans, Turbo prop, Turbo-shaft, Ramjet. Scramjets.  Combustion and Fuel Systems in Jet Engines:
Principtes of combustion processes in jet engines, Design and operation of fuel systems for efficient and reliable engine
performance,

Compressible flow; Quasi One dimensional flow, Normal shock, Oblbque shock, , Awr intake, Nozzie flow, Boundary layer
flow, Rayleigh tlow, Fanno flow, Effect of frictionat duct {ength in subsonic flow and supersonic flow, numerical
problems in 1D flow '

The Otto cyctes; IC engines for aircraft application Reciprocating engive pertormance: Suparcharging and Performance
enhancement Propelter fundamentals & Theories. Engine Croling and Lubiricat:on Systems:  Importance and methads of
cooting in aircraft engines, Lubrication system design and s role in engine reliability and performance.

Reheat cycle, cycle with heat and heat exchange, Methods of accaunting for companents losses, stagnation properties,
compressor and turbine efficiencies, tsentropic and polytropic, pressure fosses, heat exchanger effectivaness,
Mechanicat losses, bleed flows, design point calcutations, comparative performance of practical cycies.

Roference Hooks
i Elements of Gas Turbine Propuision, Mattingly LD, 2015, McGraw talt,

3 Aerothermadynamics of aircraft Engine Components, G C Oates, 1997, AlAA,
3 Aicraft Propulsion and Gas Turbine Engines, Ahmed F. Ei-Sayed, 2017, LRC Press Taylor & Franes group.

Jet Propuision: A Simple Guide to the Aerodynamic and Thermodynamic Design and Performance of Jet Engines.
M. A. Cumpsty, 2003, Cambridge University Press. L s . »
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Koneru Lakshmaiah Education Foundation
{Catwegory -1, Deemed (o be University estd. ufs. 3 of the UGC Aqt, 1956}

Accredited by NAAC as A+s S Approved by AICTE S 130 9001 L2015 Certitied
Carngun: Groen Faitls, Vadoaswarary - 5o 302 Guntur Districl, Angiva Poadesh, INCHA
Prane No GEGAS - 350200, werw Kief ot inl www el odain e, R eT ity i
Admin OFF 29-3838, Museun Rosd Sovermppel. Vidiawedl - 530 007 e eG1 - B8R - JE00WIR 2RTITIS 2rENeY

23TESIES - BATTERY AND THERMAL MANAGEMENT SYSTEMS (R)

CourseCode O CoeTHe Acronym | Node |L{TIP|S QR

I3TESIEI  IBATTERY AND THERMAL MANAGEMENT SYSTEMS BTIS R LSRRI N O
Course Qutoomes

€O1  |Select suitable battery for EV application k! PO1

€02 |Compare the materials used for the comporents of the battery 4 PG

03 Conduct tests on battery cells to determine various performance and operating 4 503

parameters

oy iz:raw heat generation inside battery and propose cooling strategy for the battery ‘ 604

Syitabus

History of Battery cells, Primary Battery, Secondary Battery, Performance parameters and operating variables of
Battery, Electric vehicle (EV) requirements, Battery Technologies for EV applications . Lead Acid battery, Nicke!
Cadmium, Nickel Matal Hydrite, Lithium-lon Batteries: Working, chemical reactions, comparison, future battery frends
and chaifenges, Metal-Air Batteries, fuel cells, uttra-capacitors

imtroduction, Components, Functions, {athode Materials, Anode Materials, Electrolytes: salls and solvents, separators.
advantages and drawbacks, Battey celt Manufacturing: Cylindrical, prismatic and Pouch cells, recycling/disposal of
batteres

Battery operating and performance parameters, Charge-discharge characteristics of batteries, Measurement of current,
voltage, temperature, Estimation of 50C: Coutomb Counting method, OCY method, Estimation of SoH. Capacity.
efficiency

Heat Genaration inside battery, Thermal #ssues of Lithium-fon Batiery, impact of temperature on capacity, cyele Ufe,
thermal Runaway, Cooling strategies: Direct/indirect cooling, Air cooting, tiquid cooling, PCM based cooling, advanced
colbing methods

Ewference Bouks
4 Battery Management Systems, Gregory L. Plett,, 1th edition, 1006, Artech House, Lomdon.

3 Lil Batteries Basics and Applications, Rewner_Korthauer, 2th edition, 1990, Springer internationat Publication.

Fundamentals and Application of Lithium-ion Battenes in Electric Drive Vehicles, Jiuchun Jiang, Caiping Zhang -,
2th edition, 1996, Wiley.
Thermal Energy Storage Systems and Appiications., ibrahim Dincer and Mark A, Rosen, 2th edition, 2009, Wiley &
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Koneru Lakshmaiah Education Foundation
{Category -1, Deamed w be University estd. ufs. 3 of the UGC Act, 1958)

Agoredited by NAACT as "A+s SApproved by AICTE @ KSQ 90012015 Certifred
Campus: Groen Fields. Vaddeswaram - B22 02, Guatur Distral, Anahea Pragesh. INDA
Phane Mo, DEGES - 350200, waow KIBLat in, warw Kiief edu B www RIufavdnsityan

Admin OH. 200638, bhisusem Hped, Gusornsiper Vigpresda - 2R 002 PL 281, A - IRO01ER BRIV, BRITY

23ES201 - ESSENTIALS OF RESEARCH DESIGN (R)

CouseCode | CowseTle L Aoorym | Mode |L T PSR
23E5201 ESSEMTIALS OF RESFARCH DESIGN ERD R H 1 ol a2
LCenagses Tutoommas

cof | CODexiption e | porso

cot Analyre existing research to identify a focused angd answerable research question of 4 pO1. PO
develop a well-defined hypothesis T

fvaiuate different research designs based on thelr strengths and weaknesses in #02, POS,

o relation to the chosen research question and data needs, 4 POT

o3 Apply appropriate data collection methods considering the chosen research design b0
and data characteristics. 3 1, PO6

Analyze and interpret data using relevant data analysis methods to address the
04 . 4 PO7
research question

Syl

Definition and objectives of Research Types of research, Various Steps in Research process, Apphied Mathematical tools
for analysis, developing a research guestion- Choice of a probiem, Literature review, Survieying, Synthesizing, critical
analysés, reading materials, reviewing, rethinking, critical evaluation, inmerpretation, Research Purposes, Ethics in
research APA Ethics code,

Literature Review (LR} Meaning and its Types-Narrative and Systematic, LR using Web of Soéﬂca $Google and Google
tcholar, Citations-Types, referencing in academic writing, Citation vs Referencing Vs Biblicgraphy. Citation tools Jowero,
Qualitative Research and its methods, Quantitative Research, and its Methods. Data Coltection-Primary data collection
using Questionnaire, Google forms, survey monkey, Testing the validity and Reiiability of Questionnaire using Factor
Analysis and Cronbachy's Alpha

Diagrammatic and graphical presentation of data: Diagrams and Graphs of frequency data of ane variable- histogram,
bar charts simple, sub divided and multiple; line charts, Diagrams and Graphs of frequency data of two variables scatter
plot, preparing data for analysis. Concepts of Correlation and Regression, Fundamentats of Time Series Analysis and
Ecror Anatysis, Analysing data using one dimensional statistics, two-dimensional statistics and myltidimensional
statistics,

Technical Writing and Publishing, Conference presentations, Foster Presentations, Plagiarism check ang tools. Self

Pagiarism, Structure and Components of Research Report, Types of Report, Layout of Research Report, Mechanism of
writing a research report, Design Thinking for Contextualized Problem Solving and Empathetic Resgarch.

Refererce Books
g Business Research Methods , Donald R.Coouper, Pamela . Schhindier, 12th | McGraw-Hill.

3 Research Methods, Nicholas Walliman. Routledge, 3rd, The Tayior & Francis Group.
1 Essentials of Research Design and methodology, David DeMatteo. Geoffrey R Marczyk, 4th, wiley .

4 Research Design: Quatitative, Quantitative, and Mixed Methods Approaches , . David Creswell, &th, wiley.

Dr. .V ;Jf\\(f-\ WAAr
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Koneru Lakshmaiah Education Foundation
{Catagory -1, Deemed 10 be Universly estd. ws. 3 of e PGC Act, 1656}

Accredited Dy NAAC as A++ $Approved by AICTE < 15O 80012075 Cartified
Campus: Green Fetgs. Vaddaswirany - 572 A2, Guntier Disdeict, Andgtea Pragoesh, INDHA,
Prone No OBBAD . B50200; www Kied a0 im0 wivw el adu i weenw klurtversdyan
Admin O 253608, Museum Rosd Govroepin. Viaymeass - 500000 P +G1 - BOE - BEQOITE. PATITS FETEAES

23TES101 - SIMULATION OF ENERGY MANAGEMENT SYSTEMS (R)

to:mtnde - M% | _ Acmw Mode [LITIP|S QR
ZITES10E  [SIMULATION OF ENERGY MANAGEMENT SYSTEMS SEMS R Glotd4]010
w | covespm | BL | PO/RSO
€01 iDesign of renewable energy power plants by optimum stzing ofcomponents 4 ¥, POS
CO?  {Perform financial analysis of different RE technologies 3 PGY, POS
Cytiabas

introduction to RETScreen software-Clean Energy Management-Virtual Energy Anatyser- Designand sizing RET Projects-
Greenhouse Gas (GHG) Emission Reduction Analysis Financial Analysis forvarious case studies iisted below a.
Photovoltaic Project Model for on-grid (central-grid and micrg- grid PVsystemsy, off -grid {stand-alone (PV-battery) and
hybrid (PY-battery-genset) systems; and water pumpingapplications b. Solar Water Heating Project Model for domest
hot watet, industrial process heat andswimming pools, ranging in size from small residential systems 10 farge scale
commercial, institutional andindustrial systems.

Facility worksheet-Energy Audit or Feasibilty-Emission Savings-Sensitvity Analysis-Project Life-Cycle Analysis-Benchmark
Analysis- Feasibility Analysis- Performance Analysis- PortfolicAnatysis- Integrated Databases-Product data- Cast data-
Chimate data- Hydrology data- Energy resourcemaps
Reference Books
Clean Energy Project Analysis: RETScreen Engineering & Cases Textbook-Photovaita Project Analysis, Leng, G..
1 Meloche, N., Monarque, A., Painchaud, G., Thevenard, D., Ross, M., & Hosette, P., 8, 2004, CANMET Energy
Technotogy Center,

7 PVSYST user's manual, Mermoud, A., & Wittmer, B., 9, 2014, Switzerland..
1.5, Department of Energy, EnergyPlus Documentation https: / fenergyplus. nets documentation, 5, 2017, U5,
Department of Energy.
4 Simulation and Modeting of Systems of Energy Systems, Ashu Gupta, Rajeev Kumar, 6, 2019, Springer,
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Koneru Lakshmaiah Education Foundation
{Category -1. Deemed 10 be Univarsity estd, wa. 3 of the UGC Act. 1956)

Agcredited by NAAL as A++ L Approved by AGTE & 1S 90012015 Cerlified

Campus: Gieen Fislas, Voddeswaram - gas 307, Gurtue Distnat, Angdhen Pragosh, INDHA
Phane No 0BG35 - 350200 waaw kied 30 i waww kieladu o, W, RIHTG TEsTy T

Admin O 255638, Museern Road Govarsorpel Visgswad - G0 DOF P Gt . REE . BMEUTER IRTPNG MR

23UC5201 - PROFESSIONAL COMMUNICATION SKILLS (R)

CourseCode N __ C:me‘me " Acronym | Mode Litle|si
13UC5201  |PROFESSIONAL COMMUNICATION SKILLS PCS R 0jei4]010
Course Qutcomes

€01 |Develop the skill of contextuat Yotabutary and Criticat Reading 3 PO?

Demonstrate different types of personal and professionat skills and apply them for
€02 . . 3 pO7
growth in professional zone.

Apply the concepts of Mathematical Principles to solve problems on Anthmetic

€03 Algebra & Gepmetry to improve problem solving abifity. 3 P03

Apply the concepts and using Logical thinking to sotve problems on verbal & Hon-

Lo verbal Reasoning to develop Logical thinking skills. 3 PO3

Syliahis

Vocabulary: Synonyms, Antonyms and One-word substitutes, (B)Reading comprehension, Critical reading, {C) Writing
skills: Email writing, report writing and paragraph writing (D} Listening/Speaking Skills: listen & speak, Functiona!
grammar

- AjPersonat Skills: intra & Interpersonal skills {81 Assertiveness {{} Group Discussion (D) Resume writing {E1 Yideo
resumes {F) Interview skills

Simple Equations, Ratio & Partnership, Averages, Percentages, Profit & Loss, Simple & Compound Interest, Numbsers,

Quadratic Equations & Inequalities, Time & Work, Time, Speed & Distance, Permutations & Combinations, Brobability,
Mensuration, Data interpretation.

Syllogism, Logical Venn Diagrams, Cubes & Dice, Number letter series, Number, letter & word Analogy, Odd Man Out.
Coding & Decoding, Blood Relations, Directions, clocks, calendars, Number, ranking & Time sequence test, Seating
Asrangements, Data Sufficiency. '

Referonce Books
4 OBJECTIVE ENGLISH FOR COMPETITIVE EXARMINATION, HARE MOHAN PRASAD AND UMA SINHA, 2017, MU GRAW HILL.

2 55 ESSENTIAL TOOL FOR EVERY WRITER, ROY PETER CLARK, 2006, LITTLE BROWN AND COMPANY.
3 QUANTTAITIVE APTITUDE, ABHJITH GUPTA, 2017, MC GRAW HILL.
4 LOGICAL REASONING , ARUN SHARMA, 2006, MC GRAW HiLL,

5 LOGICAL REASONING, PIYUSH BAHRADWAJ, 2006, ARIHANT PUBLICATIONS.
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Koneru Laksh
{Categury ~1, Daerned

Cwmpus: Groen Folds,
Phone No. DB6AS - 3

Admin OFf: 2936-38, Mustum Foad, Govenmapat, Wilpawa

maiah Education Foundation
o be Uaivessity esld, wis. 3 of the UGE Act, 19563
Accredited by NAAC as B S Approved by AICTE IS0 G001 -2015 Certifiedd
Vaddenwaram - 532 302, Gurtus Diabrict. Aneires Pradosh, INCHA
SOEO0; weww KRELBL N, waww SgF adu i whaw Kiutnvarsiy. m

5o BHIOOT PRCSHT . BES . AM0NIE, IHEFITIE BSIEIR

Department of Mechanical Engineering

Value added courses offered to Y22 & Y23 B.Tech admitted batch students

S.no Course ; Course name L T P S Cr CH Pre-
Code requisite
1 VAC SPORTS 0 0 0 2 0 2 NIL
PROGRAMMING
2 23CC3071 | | )6/NG PYTHON 0 0 0 8 0 8 NIL
3D MODELLING '
3 23CC3001 | ~[cinG CATIA 0 0 0 \ 8 0 8 NIL
4 23CC3008 AUTOCAD 0 0 0 8 0 8 NIL
5 23CC3009 AUTODESK 0 0 0 8 0 8 NIL
FUSION 360
STATIC
6 23CC3084 ANALYSIS 0 0 0 8 0 8 NIL
USING ANSYS | | I
STATIC AND
DYNAMIC
7 23CC3085 ANALYSIS 0 0 0 8 ) 8 NIL
USING ALTAIR
| HYPERWORKS B

Value added cours

es offered to Y23 M.Tech-MD & M.Tech-ME admitted batch students

S.no Course | Course name L T P S Cr CH Pre-
Code | | requisite
1 VAC SPGRTS 0 0 0 2 0 2 NIL
PROGRAMMING
2 23CC3071 | NG PYTHON 0 0 0 8 0 8 NIL
STATIC AND
DYNAMIC
3 23CC3085 ANALYSIS 0 0 0 8 0 8 NIL
USING ALTAIR
| HYPERWORKS L | |
Value added courses offered to Y23 M.Tech-TE admitted batch students
I -
rs.no Course | Course name L T P S Cr CH Pre-
Code - requisite
1 VAC SPORTS 0 0 0 2 0 2
PROGRAMMING :
2 23CC3071 | jc|nG PYTHON 0 0 0 8 0 8 1
FLOW ANALYSIS
L 3 23CC3114 USING CFD 0 0 0 8 0 8 g
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