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The Vision

To promote societal empowerment and become an institution of excellence in the field of
engineering education and research

The Mission

« To develop the students into outstanding professionals through innovative Teaching
- Learning process

« To uphold research through long term Academia - Industry interaction

« Toinculcate ethical standards and moral values
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Academic Regulations for B. Tech. (Regular, Honors and Minor with Specialization) Program

(For all the candidates admitted from the Academic Year 2020 — 2021 onwards)

B. Tech. (Regular: 160 Credits | Lateral Entry: 121) | B. Tech. (Honors/Minor - Regular: 180 Credits | Lateral Entry: 141)

1. Preliminary Definitions and Nomenclature

In this regulation, unless the context otherwise requires:

a. Degree:The academic award conferred upon a student on successful completion of a
programme designed to achieve the defined attributes. It is referred to as Under-Graduate
(UG) Degree, thatis B.Tech. degree

b. Program: The cohesive arrangement of courses, co-curricular and extracurricular activities to
accomplish predetermined objectives leading to the awarding of a degree. It also means
specialization or discipline of B.Tech.

c. Course:Theory, Practical or Theory-cum-Practical subject studied in a semester, like
Engineering Mathematics, Physics, etc.

d. “University” means Jawaharla Nehru Technological University — Gurajada, Vizianagaram
(UNTU-GQV)

e. ‘Institute” means Nadimpalli Satyanarayana Raju Insitutute of Technology (NSRIT)

2. Eligibility for Admission

2.1.

22.

Admission to the B. Tech. (Regular, Honors and Minor with Specialization) shall be made subject
to the eligibility and qualifications as prescribed by Andhra Pradesh State Council for Higher
Education (APSCHE), Government of Andhra Pradesh. The total number of seats as per the
approved annual intake is categorized into two categories viz. Convenor Quota (Cat. — A) and
Management Quota (Cat. — B) with a ratio of 70:30 (G. O. No. 52). The admission under Cat. — A
shall be done based on the merit score secured through state-wise common state commone
entrance test i.e.,, AP Engineering Agricultural, Pharmacy Common Entrance Test (AP -
EAPCET). The allotment pertaining to Cat. — B admission, the merit list based on 10+2 shall be
taken as a benchmark in compliance with the norms issued by APSCHE

With regard to the students admitted through Lateral Entry Scheme, the students shall be admitted
directly into semester IIl of the second year of B. Tech. programs. Under this scheme 10% seats
of the sanctioned intake will be available in each program of study as supernumerary seats.
Admissions to this 3 year B. Tech. lateral entry Programme will be through Andhra Pradesh
Engineering Common Eligibility Test (ECET). The maximum period to complete B. Tech. under
lateral entry scheme is 6 consecutive academic years from the date of joining

3. Duration and Medium of Instruction of the Program

The program duration for the award of degree in B. Tech. (Regular, Honors and Minor with
specialization) will be of 4 academic years and each academic year will have two semesters. In case, if
the student is unable to complete the program in the above said stipulated duration, he/she shall be
permitted to complete the program of study within 8 consecutive academic years from the year of
admission into B. Tech. program. For the students admitted through lateral entry scheme the duration
of the program is 3 years and 6 years if the student fails to complete the program of study in the
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stiupulated duration of 3 years. The student who fails to meet the requirements for the award of
B. Tech. program during the above said extended duration shall forfeit the degree in B. Tech. program
of study. The medium of instruction during the program of study is English.

Academic Calendar: As already mentioned, each academic year will have two semesters. Each
academic year, an academic calendar will be issued by the Office of the Controller of Examinations
(CoE) indicating the duration of instruction period, mid-term tests, semester-end examinations, practical
examinations and eventually evaluation. Normally each semester will have fifteen weeks of instruction,
one week of practical examinations and two to three weeks for descriptive examinations. In total, each
semester will span for a maximum duration of 15 - 19 weeks.

4. Programs of Study

NSRIT offers seven programs of four year duration leading to Bachelor’s Degree in Engineering and
Technology (B. Tech.) as follows
i.  Civil Engineering
i. ~ Computer Science and Engineering (CSE)
i. ~ Computer Science and Engineering (Artificial Intelligence and Machine Learning)
iv.  Computer Science and Engineering (Data Science)
v.  Electronics and Communication Engineering (ECE)
vi.  Electrical and Electronics Engineering (EEE)
vii. ~ Mechanical Engineering

5. Structure of Programs
5.1. Categorization of Courses

Each program shall have a common curriculum framework with well defined educational
objectives, program outcomes and courses outcomes as per the philosophy of Outcome Based
Education (OBE) in line with the Vision and Mission of the department offering the program and in
turn in accordance with the Vision and Mission of the Institute. The program structure comprise of
theoretical courses, practical courses, theory-cum-practical courses, MOOCs, summer and full
semester internship, skill oriented courses, project work, seminars and other relevant courses
meeting industry requirements. As the curriculum is framed with Choice Based Credit System
(CBCS), the students have the flexibility in opting the courses of their choice under the category of
electives. The courses of a particular program are categorized as follows

a. Foundation Courses
i. Humanities and Social Science including Management (HS)

ii. Basic Science (BS)

iii. Engineering Science (ES)
b. Professional Core Courses relevant to the chosen program of study
c. Electives

i. Professional Electives (PE) relevant to the chosen program of study
i. Open Electives (OE) relevant to other programs of study
Project, Seminar and Internship
e. Skill Oriented Courses (SOC) and Industry Connect Courses (ICC)
f.  Mandatory Courses (MC) as prescribed by AICTE / UGC
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5.2. Nomenclature of Credit Distribution

No. Nature of Course Credit Nomenclarture
1 Theory Course / Elective Course (per Hour) 1.0 1 hour / credit
. , 0.5 hour/
2 Practical / Drawing Course (per Hour) 0.5 credit
3 Summer Internship (2" Year | 3¢ Year) 1.5]3.0
4 Full Semester Internship 6.0
5 Capstone Project 6.0 -
6 Moocs (Per Hour) 1.0 1 hour / credit
7 | Skill Advanced / Soft Skill Course (per Hour 2.0 gg dri‘tou”
8 Mandatory Course
9 Counseling/Mentoring
10 | Sports/Hobby Clubs/Activities

5.3. Structure of Curriculum

Sem | No. of Theory Courses No. of Lab Courses, Internship, Term Total

Paper, Project Credits
I 5 Theory 3 + Sports/Hobby Clubs/Activities 19.5
Il 6 (5 Theory + 1 MC) 3 + Sports/Hobby Clubs/Activities 19.5
Il | 7(5Theory +1SOC +1MC) 3 + Sports/Hobby Clubs/Activities 215
IV | 6(5Theory +1S0C) 3 + Sports/Hobby Clubs/Activities 215

2 + Sports/Hobby Clubs/Activities +

V | 7(3Theory + 1 PE+10OE +1 SOC + 1 MC) . 215
Summer Internship #1
VI | 7(3Theory + 1 PE+1 OE + 1 SOC + 1 MC) 3 + Sports/Hobby Clubs/Activities 21.5
VIl | 7 (3 PE +20E (MOOCs) + 1 Elective (HS) + 1 SOC) Summer Internship #2 23
VIl | Project Full Semester Internship 12

Total Credits 160

5.4. Credit Distribution for each Category

Credits
No. | Category Regular Lateral
Foundation Courses 55.5 13.5
1 Humanities and Social Science including Management (HS) 10.5 06.0
Basic Science (BS) 21.01 06.01
Engineering Science (ES) 24.01 04.51
2 Professional Core Courses 51.07 51.01
Electives 27.0 27.0
3 Professional Electives 15.0 15.0
Open Electives 12.0 12.0
4 Project, Seminar and Internship 16.5 16.5
5 Skill Oriented Courses 10.0 10.0
Mandatory Coursesas prescribed by AICTE and UGC (Not to be accounted
6
for CGPA)
7 Audit Course -
Minimum credits to be earned for the award of the B. Tech. (Regular) degree 160 121

The total number of credits may have marginal variation from one program to other program based on the requirement to
accomadate few eseential courses related to the program of study

vi
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Assessment Pattern for the Courses

With the true spirit of implementing Outcome Based Education (OBE), each course is designed
with customized assessment pattern addressing the various cognitive levels of Revised Bloom’s
Taxonomy (RBT) with appropriate proportion covering the breadth and depth of the courses. The
Assessment Instrument or QPs shall be designed with a combination of question responses with
short answer, long answer, higher order thinking skills through critical thinking and creativityand
MCQ that fits best to the assessment of the intended learning outcomes. The course instructor
can also take the liberty of setting their own customized question papers along with the distribution
of marks leveraging the status of autonomous promoting higher order thinking skills and creativity
through case studies or questions related to problems solving skills through open book
examinations other than that of the one prescribed in the academic regulation 2023. This shall be
deployed by taking necessary approval from the respective Chairman, Board of Studies and the
Head of the Institution as well before the commencement of the course while preparing the course
plan along with the rubircs indicating the criteria and scale/metirc for assessment. With regard to
the assessment pattern for the skill oriented courses, appropriate assessment instrument shall be
developed by the respective course facilitator that suits to assess the skills that are expected from
the courses by taking approval from the respective Chairman, Board of Studies and the Head of
the Institution as well before deploying for assessment. Incase of video based grading, suitable
rubrics shall be developed for mearing the course outcomes or intended learning outcomes. In all
the cases other than the assessment pattern being prescribed in the academic regulation 2023,
the pattern of customized assessment pattern shall be submitted to the office of the Controller of
Examinations before the commencement of the course.

Internship / Community Service Projects (CSP)

As per the guidelines specified in these regulations, each student is expected to undergo
community service projects (CSP),internship in the form of summer and full semester internship
(FSI) during the program of study and it is mandate for all the students. The curriculum offers two
summer internships i.e., one at the end of second year and the other one is at the end of third year
of study; each one spans for a duration of four to eights weeks. The CSP shall be taken at the
level of second year as an alternate option to summer internship (Phase ) as per the standard
operating procedure prescribed by the institution and the allotment is purely at the discretion of the
Industry — Institute Engagement cell based on the requirement and availability of internship offers.
With regard to the FSI, the curriculum provides flexibility at two different slots during VIl and VIII
semesters with a span of 12 weeks — 16 weeks. The students who are opting FSI either during
semester VIl or VIII shall register for the course during the semester V through the Head of the
department and the same shall be forwarded to the Office of Controller of Examination (CoE) and
Internship Cell. To ensure effective implementation of FSI, the Institute shall depute ~50% of the
interns during semester VIl and the rest during semester VIII. Accordingly, the courses pertaining
to the semesters shall be inter-changed. The students who are opting for FSI in semester VIII shall
be permitted to take up the capstone projectat the industries along with the FSI in the same
industry,if he/she is interested and submit a separate report along with internship/training report.

vii
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Students will be evaluated by a panel of internal and external subject matter experts (SMEs)
nominated by the Office of the CoE. It is mandate for all the learners going either for internship /
CSPs to capture a video demonstrating the self reflection on the learning outcomes for grading by
the course supervisor/guide.

Project Work

Each student is expected to carryout one capstone project relevant to his/her program of study or
interdisciplinary of nature leading to design, development of solutions, and fabrication of system
component or a product. On successful completion of the project work, the students are expected
to submit a detailed project report along with the working models, if any for evaluation. The office
of the CoE shall nominate a team of experts to assess the quality and evaluate the project as per
the evaluation guidelines prescribed in the academic regulation. Incase, if any student is
interested in doing industry oriented project (Individual) atthe industries or research organization,
he/she shall take up the project duly approved by the Head of the Department, CoE and the Head
of the Institution well before the commencement of the course. In such cases, the students should
inform the respective department well in advance, preferably during semester VII. The students
who opted FSI in the semester VII shall take up the courses as prescirbed in the curriculum during
semester VIl along with the capstone project.

Statutory Mandatory Courses and Audit Courses

Mandatory courses are those courses which are designed inline with the requirement of AICTE.
These courses do not carry any credits and are not accounted for the calculation of CGPA.The
students shall register for the courses in the respective semester as specified in the curriculum. All
the students (regular and lateral entry students) shall complete the mandatory course by taking
two assessment in the form of multiple choice questions during the continuous assessment. A
minimum of 40% of marks (average of two continuous assessment) is required to complete the
course and the status of completion will be indicated in the grade memo and an online certification
is also mandatory for a duration of 30 hours in the relevant area as specified in the curriculum. In
addition to the above, the curriculum provides flexibility to nurture employability skills through audit
courses and it is mandatory for all students to complete the audit courses for the award of the
degree and it will not be counted for the calculation of CGPA. The academic regulation permits
autonomous learning with mandatory courses promoting self learning ability among the learners.

MOOCs and Autonomous Learning

The curriculum provides adequate flexibility for the students to take up MOOCs through self-study
mode enabling them to learn the courses on independent/autonomous mode with minimal
guidance of faculty mentor to earn necessary credits for the award of the degree B. Tech.
(Regular) and B. Tech. (Honors & Minor with Specialization) and the attendance is not mandatory.
The courses shall be opted from MOOCs platform viz. NPTEL, SWAYAM or any other platforms
as approved by the respective Chairman, Board of Studies (BoS). Incase of MOOCs through
NPTEL, SWAYAM, the credits shall be directly transferred without conducting any further
examination from the institution. For all other platforms, the assessment pattern for such courses
which are part of the curriculum for the B. Tech. (Regular) degree shall be carried out as similar to
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other regular theory and skill-oriented courses. And for B. Tech. (Honors) and B. Tech. (Minor with
Specialization) shall be inline with the agencies or the platforms offering these courses. Further, if
the grade is not specified by the particular agency or platform, the office of CoE shall follow the
institutional SOP for the award of the grade and take necessary approval from the Academic
Council through circulation. MOOCs shall be identified by the respective department taking
necessary approval from the BoS/Chairman (BoS) and shall be intimated well in advance to the
students. Futher, in case, if the student is preferred to undergo Semester Away Programme as per
Clause 5.11 during semester VII, the credits earned through self-study courses shall be
compensated for the calculation of CGPA. The curriculum provides flexibility to the students to
select the semester VIl on self-study mode to facilitate the Semester Away Program. Incase of
notification of On-Job Training (OJT) by the institute industry-institute engagement cell during
semester VI through VI, the academic regulations 2023 provides flexibility enabling the students
to opt self learning in the respective semester and can appear for continuous assessment and
semester end examinations as per the examinations schedule and fulfill the credit requirement for
the award of the B. Tech. program. In such cases, the attendance at the industries/research
organization shall be taken for promotion from one semester to subsequent higher semesters for a
duration of 15 weeks.

5.10. Industry Supported Courses

5.11.

a. Students can opt for one-credit courses, offered by experts from industry/research
organizations which are approved by academic council. Students can register such
coursesfrom his/her second year of study as and when these courses are conducted by
various departments. A student is also permitted to register for the courses of other
departments, provided the student has fulfilled the necessary pre-requisites of the course
being offered andsubject to the approval of both the Heads of Departments. There is no limit
to the number of 1-credit or 2-credit courses a student can register during the programme of
study. However, a student can register for only one course in a semester. These courses are
evaluated by the respective course coordinator of the programme. The maximum number of
credits that can be earned from industry supported courses is limited to four

b. If a student does not successfully complete the registered industry supported 1-credit or 2-
credit courses in a semester, the registration of that course will be considered as cancelled.
Further, it will not be treated as arrear and no supplementary examination will be conducted;
alternatively, if he/she wishes, he/she can re-register for the same course in the ensuing
semesters and successfully complete it as and when it is offered subsequently

c. The credits earned through these courses will be treated over and above the credit
requirement for the award of the B. Tech. (Regular, Honours and Minor with specialization)
programs

Semester Away Programme (SAP) to Promote Multi-disciplinary Skills (Choice Based
Semester System): The interested students can have the option of undergoing Semester Away
Programme leveraging Choice Based Semester System during semester VII with Higher
Learning Institutions at Foreign Countries or Institutions of National Repute or Research
Organizations in India, by earning necessary equivalent credits in the semester VIl through
course study, projects or whatever terms and conditions as prescribed by the respective
organization.In addition to the above, the students can opt a combination of 1-, 2-, 3-, 4-credit
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courses to compensate the credits required for semester VII on self study mode in case of
shortage of credits.The students who are interested to opt for SAP shall register to the office of
CoE during the beginning of semester IIl and initiate self-study mode for futuristic compensation
of credits. The registration for this SAP is valid as long as the students maintain 8.0 CGPA in all
semesters with no history of arrears. Incase, if the student fails to register during the above said
period, he/she may register for the same by taking prior permission from the respective Head of
the Department. Further, the students are encouraged to opt inter-disciplinary courses of their
interest (need not be in the area of the program of study). The Controller of Examinations shall
ensure that necessary approvals are taken from the Academic Council well before the time
period of their SAP. In case of any uncertain circumstances, if the student fails to complete
SAP, the registration will be cancelled automatically and he/she can earn the credits required
for that particular semester through self-study mode.

Procedure for Awarding Marks for Continuous Assessment
Theory(Internal: 30 Marks | External 70 Marks)

Continuous Internal Assessment #1 (First two and half units with a duration of 90
Minutes)

Descriptive Examination : 20 Marks
Assignment : 05 Marks

Continuous Internal Assessment #2 (Next two and half units with a duration of 90
Minutes)

Descriptive Examination : 20 Marks

Assignment : 05 Marks

Comprehensive Quiz (50 Multiple Choice Questions each carries 01 mark and scaled
down to 05 Marks)

The final internal marks will be awarded by considering equal proportion for both the CIA which
shall be scaled down to 25 marks and 05 marks from comprehensive quiz.

Laboratory Courses (Internal: 30 Marks | External: 70)

Total Internal Marks : 30 Marks

Distribution for Continuous Evaluation

Continuous Assessment : 10 Marks

Record : 10 Marks

Internal Test : 10 Marks

Total External Marks : 70 Marks

Experiment & Viva - Voce : 50 Marks

Video assessment (Learning outcome) : 20 Marks (One video shall be uploaded by the

student demonstrating the self reflection on that particular laboratory course for grading)
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Drawing and Design Related Courses(Internal: 30 Marks | External: 70 Marks)

Total Internal Marks : 30 Marks
Distribution for Continuous Evaluation

Continuous Assement : 15 Marks
Internal Test : 15 Marks
Total External Marks : 70 Marks

There shall be two internal tests in a semester for 15 marks each and final marks will be
calculated by considering equal proportion for both the CIA.

Mandatory Courses

Assessment :As prescribed in the Academic Regulation
Online certification course :01 course (in the relevant area of the pursuing
mandatory course with @ minimum duration of 30 hours and the students need to submit the
certification of completion and assessment compliance issued by the respective online learning
platforms)

Technical Paper Writing

Internal Review #1 : 10 Marks
Internal Review #2 : 10 Marks
Final Review and Presentation : 30 Marks

Paper Publications: Students are requested to publish their review articles to either peer-
reviewed journals or any one of the reputed conferences and submit the published paper. It is
mandatory for the award of the degree. Academic regulation suggest to publish the articles
either in UGC — CARE or journals indexed by SCOPUS.

Summer Internship (Internal: 50 Marks)

Interim Assessment and Report Writing : 20 Marks
Final Presentation : 30 Marks

Full Summer Internship (Internal: 100 Marks | External: 100 Marks)

Interim Review #1 (Industry Supervisor) : 20 Marks (Rubrics based)
Interim Review #2 (Industry Supervisor) : 30 Marks (Rubrics based)
Terminal Presentation : 15 Marks (Presentation)
Report : 25 Marks

Video based assessment : 10 Marks

In all the continuous assessment pertaining to internship, the major focus of the assessment will
be predominently on skills and application of knowledge viz. Communication Skills, Team-Work,
Organization Skills, Interpersonal Skills, Analytical and Problem Solving Skills, Leadership
Skills, Work Ethics and any specific intiatives by the interns.

Skill Oriented Courses (Internal: 50 Marks)

Interim Assessment and Report Writing :15 Marks
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QOutcomes : 20 Marks
Final Presentation 10 Marks
Video based assessment : 05 Marks

The outcomes shall be in the form of design, development of working model of a system
component or a product and these 20 marks shall be awarded based on Rubrics that addresses
Critical Thinking, Creativity, Collaboration and Communication.

Project (Internal: 100 Marks | External: 100 Marks)
Distribution of Marks (Continuous Internal Assessment)

Innovativeness of the Project : 10 Marks

Literature Survey : 05 Marks
Experimentation/ Simulation : 15 Marks
Presentation, Interpretation&

Analysis of Results : 15 Marks

Interim Review #1(Presentation) : 05 Marks

Interim Review #2 (Presentation) : 05 Marks

Product Development : 15 Marks

Terminal Presentation : 10 Marks

Report : 05 Marks

Publication in Conference / Journal (CARE)  : 05 Marks

Video based assessment : 05 Marks (Mandatory)
Online Certification : 05 Marks (Mandatory)

The online certification shall be from MOQOCs platform with a minimum duration of 30 — 45 hours
and the student need to earn the certification and for which there will not be any further
assessment from the institution or program of study.

A student shall earn the following percentage of minimum percentage of marks in each theory,
practical, design and drawing course in B. Tech. program.

e A minimum of 35% (24 and above out of 70 marks) of marks for each course Semester
End Examinations (SEE) and
e A minimum of 40% marks for each course considering both CIA and SEE taken together

6. Attendance Finalization and Result Declaration

6.1. Procedure

The attendance shall be calculated as per this autonomous regulation 2020 for the students to
appear for the end semester examinations as per clause 6.2. The Institute shall formulate a
committee “Joint Board” constituting of Principal (Chairman), Chairpersons of all Boards of
Studies, Controller of Examinations (Member Secretary) and two senior members of faculty. The
tenure for the senior members of faculty shall be of 2 years. The member secretary shall place the
attendance of all the students before the Joint Board for approval before the finalization and
declaration of attendance. The same procedure shall be adopted for declaring the end semester
examination results.

xii
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6.2. Attendance Requirements and Result Declaration Procedure

a. A student shall be eligible to appear for the end semester examinations if he/she acquires a
minimum of 75% of attendance in aggregate of all the courses in a semester and shortage of
attendance below 65% shall in no case be condoned and such cases will not be permitted to
appear for the end semester examinations

b. Condonation for shortage of attendance in aggregate up to 10% (65% and above and below 75%)
in each semester shall be permittedbased on medical leave (hospitalization / accident / specific
iliness) and on-duty leave for participation in College / University / State / National / International
Sports events with prior approval from the competent authority. After taking necessary approval
from the Head of the Institution or Competent Authority, the student shall be permitted to appear for
the end-semester examination by paying the condonation fee as prescribed by the Office of CoE.
However, the student who have represented the college in outside world activities shall be
exempted in paying the condonation fee

c. A student who has secured less than 40% of attendance in a particular course shall not be
permitted to appear for the end semester examination though he/she maintains more than 75% of
attendance in aggregate of all courses in that particular semester. In such cases, the student need
to reappear physically as and when the courses are being offered by the respective department
and accordingly the time-table shall be optimized to avoid overlapping

d. Students, who do not meet the minimum required attendance in a semester, shall be detained in
that particular semester and they will not be promoted to the next semester. In such cases, the
student need to rejoin in that particular semester in the subsequent academic year

e. Academic regulations applicable to the semester in which re-admission is sought shall be
applicable to the re-admitted student

f. In case if there are any professional electives and/or open electives, the same may also be re-
registered if offered by the respective program of study. However, if those electives are not offered
in the later semesters, alternatively, the students may opt other electives from the same set of
elective courses offered under that category in that particular semester

Promotion Policies

During the four year (Regular) or three year (Lateral) program of study, it is mandatory for all students
to maintain a minimum of 40% of the credits pertaining to the current year of study to get promoted to
subsequent year of study, say 2™ year to 3 year and so on. In case if the student fails to earn the
necessary percentage of credits required for promoting to subsequent year of the program of study,
he/she will be detained and he/she need to earn the required credits and take re-admission in the
subsequent years of the academic year to complete the B. Tech. degree program.

Eligibility for the Award of the Degree

A student shall be declared to eligible for the award of the degree in B. Tech. (Regular) program if
he/she has fulfilled the following requirements

a. The student should earn the minimum requirement of credits (160 for regular admission and
121
credits for lateral entry) and cleared all the mandatory courses as prescribed in the curriculum
within the maximum duration of 8 consecutive academic years (Regular) and 6 consecutive
academic years (Lateral) from date of admission

b. The student should maintain more than 5 CGPA at any point of time

c. The student shall not have any pending disciplnary issues
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The student shall forfeit his/her Degree and his/her admission stands cancelled if he/she fails to meet
the above compliance.

9. Award of Grades

Range of Marks Letter Grade | Grade Point
>=90 (0} 10
>=80<90 ‘At 09
>=70<80 ‘N 08
>=60<70 ‘BY 07
>=50<60 B 06
>=40 <50 ‘C 05
<40 ‘F 0
Absent ‘AN 0
Non completion of a semester (Repeat) T 0
Withdrawal from end semester examination ‘W 0

After completion of the programme, the Cumulative Grade Point Average (CGPA) from the | Semester
to VIII Semester (from Il to VIII semester for lateral entry) is calculated using the formula:

i=1 Ci
where ‘n’ is the number of courses registered for, ‘ci” is the credits allotted to the given course and ‘gi’ is

the grade point secured in the corresponding course

10. Classification of the Degree Awarded

a. B. Tech. (Honors): In addition to the requirement as cited in (10.c), if the student secures 20
additional credits in accordance with the clause (14), he/she shall be declared with B. Tech.
(Honors)

b. B. Tech. (Minor with Specialization): In addition to the requirement as cited in (10.c), if the
student secures 20 additional credits in accordance with the clause (15), he/she shall be declared
with B. Tech. (Minor with Specialization)

c. B. Tech. (Regular) - First Class with Distintion: The student who qualifies for the award of the
B. Tech. degree in the chosen program of study with 160 credits (Regular) and 121 credits
(Lateral) within 5 consecutive academic years (Considering the formal approval for the break of
study from the competent authority) from the date of admission at his/her first attempt maintaining
7.5 CGPA and above shall be declared to have passed in first class with distintion and should not
have been prevented from appearing end semester examinations for the want of attendance
requirements

d. B. Tech. (Regular) - First Class: The student who qualifies for the award of the B. Tech. degree
in the chosen program of study with 160 credits (Regular) and 121 credits (Lateral) within 4
consecutive academic years from the date of admission maintaining 6.75 CGPA and above shall
be declared to have passed in first class and should not have been prevented from appearing
end semester examinations for the want of attendance requirements
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e. B. Tech. (Regular) - Second Class: The student who qualifies for the award of the B. Tech.
degree in the chosen program of study with 160 credits (Regular) and 121 credits (Lateral) within
8 consecutive academic years from the date of admission maintaining 5.75 CGPA and above and
less than 6.75 CGPA shall be declared to have passed in second class

f. B. Tech. (Regular) - Pass: All other students who have not covered and qualifies for the award
of the degree maintaining 5.00 CGPA and above and less than 5.75 CGPA shall be declared to
get Pass with minimum credit requirement for the award of the degree in B. Tech. program

11. Flexibility to Add or Drop Self Study Courses (SSC)

a. Itis mandatory that all the students need to earn the minimum number of the credits for the award
of B. Tech. degree in their respective program of study. However, a student can earn more
number of credits if he/she opt, by registering additional courses, from the list of courses available
in the curriculum of all disciplines, over and above to the existing courses from semester IV - VI.
The student shall be permitted to drop any SSC at any point of time and registration for such
courses gets cancelled and will not be reflected in Cumulative Grade Memo (CGM)

b. All the courses registered and cleared by a student in this mode will be mentioned in the CGM as
additional acquired. However, the CGPA is calculated as per the minimum requirement of the
credits for the award of the B. Tech. degree

12. Withdrawal from the Examination

a. A candidate may, for valid reasons, be granted permission by the Principal to withdraw from
appearing for the examination in any course or courses of only one semester examination during
the entire duration of the Degree Programme. Also, only ONE application for withdrawal is
permitted for that semester examination in which withdrawal is sought

b. Withdrawal application shall be valid only if the candidate is otherwise eligible to write the
examination and if it is made prior to the commencement of the examination in that course or
courses and also recommended by the Head of the Department

c. Such withdrawal from the examination shall be treated as absent for the 1st attempt to the
respective examination and will lose the eligibility for First Class with Distinction

d. If any student is intended to drop FSI subsequent to his/her registration followed by allotment,
he/she needs to re-register the course

13.Transitory Regulations: To enable the students to take admission or entry into NSRIT from other
Institution either by Transfer, Re-admission, Admission, or Transfer from other engineering Institution
affiliated to INTUK/Academic regulation within the Institute, the following regulations shall be followed
based on the nature of case as cited above.

e Transfer of candiate from Autonomous / Non-Autonomous Institution affiliated to JINTUK
¢ Within the Institution from one regulation to other academic regulation

a. Transfer of a candidate from Autonomous / Non-Autonomous Institution affiliated to JNTUK

Any canddate who is interested to take admission in NSRIT from a non-autonomous engineering
institution affiliated to the parent university either in the semester Il or thereafter, shall acquire the
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credits required for graduation as per the Institute autonomous regulations and the candidature
shall be treated under following category

Students from non-autonomous institution seeking admission into semester Il shall be treated in
par with the students taking admission for 3 year program of study (i.e. lateral entry students) and
should have cleared all the courses in the semester | and Il as per university regulation. The
same shall be calculated as per NSRIT regulations if the student is seeking admission into NSRIT
from an autonomous institution. The credits earned during semester | and Il shared be calculated
as per the Institute autonomous regulations and in case if the earned credits during first two
semestersare not adequate to take admission in the semester I, the student shall take additional
courses approved by the respective Board of Studies and Academic council during semester Il at
NSRIT on self study mode and the same procedure shall be followed for taking admission into
higher semesters

b. Within the Institution from one regulation to other academic regulation

A student taking admission under one regulation, say Academic Regulation 2020 in the first year,
shall continue with the same regulation and should earn the necessary credits as metioned in the
academic regulation at the time of joining. However, In case of readmission into a subsequent
new regulation, and if the readmission is into any of the semesters from semester | through 1V,
the student shall follow the current regulations to which he/she taking admission and continue
with the same regulation till graduation. In case of any credit shortage, the necessary credits shall
be earned on self study mode to compensate the required number of credits. In case of excess
credits, it will be treated as over and above.

In both the cases (a) and (b), the details shall be forwarded to the parent university along with the
proceedings of the Academic Council.

14. B.Tech. (Honors): The curriculum provides flexibility to enable the students to register for B.Tech.
(Honors) program by earning additional 20 credits which is over and above the requirement for the
award of B.Tech.(Regular) degree. He/She shall register in the office of the CoE during semester |lI
provided he/she secures 28 CGPA without backlogs in earlier semesters. If he/she wishes to withdraw
from B.Tech. (Honors) program at any point of time, the credits obtained will not be compensated for
the award of the degree and considered as over and above. The maximum enrollment B. Tech.
(Honors) shall be restricted to 10% of the total intake in a particular batch of students.

The additional 20 credits shall be earned by opting four 4-credit courses offered by the respective
program of study which are categorized in the curriculum and these courses shall be offered with a
combination of guided learning or taught courses or self study mode depending on the total number of
students registered for that particular course and the Chairperson of the Board of Studies reserves the
right to decide the mode of delivery. Apart from this, he/she shall choose two 2-credit MOOCs of 30
hours or 6 weeks duration. Above all, if any student fails to maintain the 8 SGPA in the subsequent
semesters after semester lll, the registration for the B. Tech. (Honors) program stands cancelled
without any notification. In case of students admitted through lateral entry, the CGPA compliance will
be considered from semester Il onwards as already mentioned.
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B.Tech. (Minor with Specialization): The curriculum provides flexibility to enable the students to
register for B. Tech. (Minor with Specialization) program by earning additional 20 credits which is over
and above the requirement for the award of B. Tech. (Regular) degree. He/She shall register in the
office of the CoE during the semester Il provided he/she secures 28 CGPA without backlogs in earlier
semesters. If he/she wishes to withdraw from B. Tech. (Minor with Specialization) program at any point
of time, the credits obtained will not be compensated for the award of the degree and considered as
over and above. In case of students admitted through lateral entry, the CGPA compliance will be
considered from semester Ill onwards.

The student shall opt three inter-disciplinary courses each of 3-credit as listed in the curriculum offered
by other programs and one 3-credit MOOCs of 30 hours or 6 weeks duration in addition to a project of
8-credit leading to design, process development, system component design & fabrication and
application development relevant to the chosen field of interest prescribed in the curriculum.

Academic Bank of Credits: This academic regulation 2023 provides complete scope of academic
flexibility in accordance with The Gazette of India, the notification issued by UGC pertaining to the
Academic Bank of Credits (ABC) vide File No. 14-31/2018 (CPP - II) dated 28t July, 2021, New Delhi.
The ABC provides a full length academic flexibility while removing rigid curriculum boundaries and
creating new possibilities of life-long learning.

Incase with students registering under ABC, it is very much mandate and recommended to complete
the courses pertaining to professional core and the courses at the lower semesters, especially, the
courses pertaining to Mathematics, Physics, Chemistry and few related to Engineering Sciences.
Further, the students opting for industry connect courses can be accumulated, transferred and
redeemed for the award of B. Tech (Regular) degree alone and courses in the curriculum other than
the category of Basic Sciences, Engineering Sciences and Professional Core can be compensated.

Temporary Break of Study from the Program: The curriculum provides flexibility for the students
having 29 CGPA to take a break of one year at any time after the end of I/ll/Ill year of study to pursue
entrepreneurship on full time. This period of gap shall be counted for the maximum time of graduation.
A committee approved by the Academic Council shall be constituted to evaluate the proposal
submitted by the student and the committee shall decide on permitting the student for availing the
break of study.

Revision of the Academic Regulations and Curriculum

The Joint Board Committee and the Academic Council of the institute reserve the right to revise,
change or amend the regulations, the scheme of examinations, the curriculum and the syllabi from
time to time if found necessary.

Representation of Special Cases

In case of any clarification in the interpretation of the above rules and regulations, they shall be
referred to the Joint Board Committee through the Head of the Institution. The Joint Board Committee
will offer suitable interpretations/ clarifications /amendments required for special case on such
references and get them ratified in the next meeting of the Academic Council. The decision of the
Academic Council is final.
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20. Curriculum and Syllabi of various Programs of Study (Scan to view the Program Curriculum
and Syllabi)
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Kadimpall Satyanarayana Py inshilyte of Technolagy (NSRIT) | Mechanical | Curritulim {Resizian 1} | Acadennd: Reguiation 2020
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Mechanical Engineering

Preamible: The cumiculum of B. Tech, (Mechanical Enginesring) program ofesed by tha Deparimant of Mechanica! Enginzesing
under Academic Regulsiion 2020 is prepared in accordanca with the cumiculum framawork of AIGTE, LG and Andhra
Pradesh State Gouncll of Higher Education (APSCHE). Furiher this Oulcome Based Cariculsm (OBC) is designad with Chaice
Based Credi and Semester System (CBCSS) enabling the beamers b gain prafessional compatency with mul- dacipiinary
approach calerng the ménimum requireman (Program Specic Crilera) of Lead Scciefies ke American Scciely of
Machamical Engingers (ASME) and other Profiessional Bodies as per the Engineering Accrediiaion Commission [EAC) of
ABET and NBA. In addition, {he curiculum and sylabl are designed in a slructered apgroach by deploying Feedback Mechanism
on Curriculum from waricus stakeholdars v Indusiry, Polentidl Employers, Alumnl, Academis, Professional Bodies. Research
Organizatians nd Parents to caplure Bl vaie of the respective stakeholdess

The Curmiculum design, defvery, and assessment, the three major pitars of academic system am complelely sigred inling
wih Qutcome Based Educalian (OBE) lo assess and evaluste the lesming oulcomes facilatig e leamars |o achigwe thair
Professional and Career Accomplshments,

The Vision

Tofran fha students ta be prafessional and compatent Machanical Engeeses fo lzke up tha challenges in the sockty and stiva
cortinuously for excellence in education and research

The Missian

*  To prowde quaily educatian for succasshul carcer and highar studies s MeshankslEnginatsing
*  To emphasize acacemi and fechncd excelence in the prolessicn
* To take up consultancy and research In salving (he problems relaled to MechancalEnginsering
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{Ravision 1) | Approved in B0 ACM | Applcails for the studants admilled in 2022-23 w.et ACY 2023-24 perraeds

Program Educatlonal Objectives (FEOs)

The PEQs e the educalional gests that reflect Prokssianal and Carear Accomplishments at 2 graduate should altain
after & = § years of hisher graduation.

The gradusles of Mechanical Enginearing of NSRIT wil

1. Cosfisue fo excel in professional mechanical relaled careers or chasen carear paith thad appy 21%% century skils
following ethical standarcs aad practices coributing iowards sustanabie development by providing feasiole and
wiake technical solulions calenng the red-tme enginesring problems

2. Engage in experiential leaming through their professional prachces and adapl 1o changing skiis sets in the pursuit of
ielong ksaming

3. Continue to demonsirate the skif sels et are wary much essenial lo work successiully for @ rewarding career in 2
mulbdsciplnary sellieg

Program Outcomes [FOs)

The POs ara the iransactionat ststements of gracisate alfribeles {Ghs) fhat each gradusting enginser should passess in terms of
kncwdedne, skil and bebavior with & minimum Lasget pedormance [evel atie fme of gradusion a5 feed by the pragram of
study seeling ConAnuOUS IMPrOVEmEnt year on year,

The graduates of Mechanical Engineering of NSRIT wil be able to demensiraie the iofowing oefcomes in tenms Encwedge,
skil, and bahavioral compstences at the fima of graduation with The sepected farget perfarmancs evel

1. Apply ihe inowiedpe of basic sciences and fundamental engineerng concepls in solving engingenng probiems
(EngEneering Knowledge)

2. |denkfy, formulate, review reseanch Rtarature, and anakyze complex engineering pratlems resching substantialed
canchsiang esing first principies of mathematics, nabural sciences, and enginesring stiences (Problem Anaysis)

3. Design soiutions fior complex enginesaring problems and design system componants or processes fhat meel {he
speclied meeds with approgriate consideration for the public healih and safefy, and e cullurd, sccielal, and
ervinonmesial considerations (DesgeiDevelopment of Solufions)

4, Perform ivvestigations, design and conduct sxperments, analyse and inberprat fha resulls i provide vald canclusions
(Irvestigation of Complex Problems)

5, Saeciidevelop and apply speroprists tacheigues and IT ool for the dasign & anslyss of he systems (Modem
Tool Usaga)

6. OGlve reasoning and assess socletal health, legal and cullural issues with compstency in prolessional
engineering praclices (The Enginaar and Scciety]

7. Demoestrale professional skifs and contawhial reasoning fo assess envionmentalisocietsl msves for sustainable

davelapment {The Environmest and Sustamatify)

Demonstrate Knowledge of professional and elhical practices (Efhics)

Funcion effectively 23 an individual, and as a membar of leader in dwverse léams, and In mull-discplinary

siuafions {Individual and Team Work)

10, Communicale effectively smong anginaenng commundy, being atl o compretand andwnlesPeclively rpars,
presentation and give /receive cears instructions (Commurication)

11. Demonsirale and apoly angimeering & management principles in $hor own ! beam projects in mulcesciplinary
anvisanment |Proiect Finance and Managamenl)

12. Recognize the nesd for, and have the ablky tn engage in Indapenden! and ifaiong lsaming (Life Long
Laaming)

0 oo
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Frogram Speciic Quitcomes [P50s)

1. Demansirabe adequale core compelency in designing and fabricaing mecharicd systems, thermal and
hydrauic machinas, matarials and similar others, and thereby providing sustainable compuler aided sclutions
maietaning professional standands and vale syslem

2. Demonsiraie adequale knowledge in the alied specialization of Mechanical Enginzering thatadds velue addiion

for professional pracsices
Category-wise Credit Distribution of Courses

| APSCHE WSRIT () |
| 105 10.5
- 180 18.0

25 240

5.5 paE
150 150
120 12.0
- 185 16.5
100 | 00
160 1m0
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Nechanical Engineering
I:mit«fewmrﬂ.fmlm award of the degres under academic Ragulalion 2020 = 2021 for Be candidales admilfed from
the ecademic yaar 2021 anwards
Four Years Three Years

E. Toch. (Reqular Cegree) 160 121
B, Tech. (Honors Degree) a0 141
B, Tech, (Wih Minor spacilization olher han Chosen Branch of Engg. & Tach 180 141
Semesler |

Contacl Haurs
No. Code  Course Pos L 7P
01 205X Communicalive Engiish 10 k| ¢ 0
02 20BSX11  Limear Algebea and Cillerentisl Equations R Vil J 1 0
03 Z0BSX2  Englaeering Chemisiny ' i 0 0
04 Z0ESXO!  Engineering Drawdsg 1,510 1 b 4
05 20ESX02  Programming for Problem Solving Using 'C 1 i 00
D6 20HSX0Z Communicative English Lab 10 | D 3
0F ZMESKE  Engineerng Chemisiry Lab 14 i Db 3
0B 20ESXDT  Programming for Problem Solving Using 'C'Lab 9 B 0 3

Sub-totat 13 01
Semaster |l I
01 20BSX12 Pariial Dilarenial Equations and Vector Calculus 4 1 1 0
02 2085X31  Enginesreg Physics i 3 g 0 5y
03 20E5K05  Basic Blecticel end Eletionics Engnesring 1 3 1 0 E3
04 20ESXD4 [Enginessing Mechanics 1,24 ¥ t 0 L.
05 20ME201  Compuber Aided Enginaering Drasing 1,510 10 4 i
08 20B8X32 Esginesring Fhysics Lab 1.4 o0 & 3 k3
07 20ESKDE  Basic Electical and Eleciroeics Enginagring Lab 1,4 0 ¢ 3
08 Z0ESXIG  Engineering Workshop 4 0 ¢ 3
09 Z0MCX01  Emdronmental Sclasce - 2 VI |
' Sub-lold 15 03 13

Semesler [l
01 E0BSKYd  Numesical Methods end Trenstorms 1 1 1 U an
02 Z0ME3OT  Thermodynamics 124 P501 3 1 0 al
03 JOME30Z  Maberial Science and Metallurgy LT 12 i 00 a0
04 20MEI0F  Mechanice of Sohds 2312P801 3 1 0 40
05 20ME304  Manglaciuing Processes 1.6, 12 3 0 0 30
06 20MEXNS Materal Scence and Metdlurgy Lab 1,4 o 0 3 1.5
07 20MEJE Machasics of Sclids Lab 1.4 a0 3 15
08 20MEXT  Manulecluring Processes Lab 1.4 a b 3 15
09 20MESM  Shorl-berm 3all Odenled Ebaclive s opso1 b 2 20
10 20MCX02  Constituion of india 2 0 0

Subdold 18 03 11 205

'Suggested utonal hours will nol carry any credils
By dafault, all courses are mapped to PO 12 as they are weakly contribufing
It is mandate for all siudents to pursue an onlire cerfification courss for minimum duration of 30 hours covering the

areas of Sustainability, Climate changes, Environmental Impact Assessment in line with Sustainabde Development
Gaoals (SDG)
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[Fevision 1) | Aporaved in & ACH | Applicable for fhe shodents admitted in 2022-23w el ACY 2023-24 onwards

Jamester |V 1
No. Code Course Pos io AT
01 20HSX03  Manageral Economics and Financial Anshyss 11 I 0 0O
(2 2005403  Python Programming 1 I 1 0
03 20ME403  Kinemaics of Machinery 2.3 P50 1 i1 0
04 ZOME4D4  Fluid Mechanics and Hydraulic Machines 2.3, Ps01 I |
05 JZOME4DS Inlereal Combusbion Engiees and Gas Tubess 5 3pggy 3 1 0
06 20ME4DS  Flud Mechanics and Hydraulc Machines Lab 1,4 00 3
07 20ME407 Thermal Engineering Leb 1,4 b0 3
0B 2008407  Python Programrsing Lab 1 o 0 3
08 Z20MESOZ  Shor-ferm Skill Oriented Elecfive 1,2,4 5 10 1 0 2
Gub-icdal 16 04 M
Gamesler
1 20MES(H  Dynamics of Machinery 21442pgn4d 1 0
02 20MES02  Design of Maching Elements | 73412P5012 1 0
03 20MES03 el Culling 2d Maching Tools 15,12 300
04 - Professiongl Elecive | . ¢ S d
05 - Open Blective | : 3 0 0
06 20MES06  Dymemics of Machinery Lab 1.4 0 0 3
07 20MESDT  Mefal Cuting and Machine Teols Lab 134 0 0 3
s - Techmical Papar Witing 12 0 04
0% 20MCH03  Ielactual Property Rights and Paterts : 2 0 0
10 - Sammer Internship #14 wRIWKKIg p 0 15

Supdotal 15 02 4 218

"The students are expected o identify one research area in the necent trends, collect recent research
articles, prepare a fechnical research review paper and publish In rencwned annual conferencas/
Joumals, preferably indexed In Scopus or UGC care

The students are expecied o identify one ressarch area in the recent trends, collect recen! resaarch
articles, prepare a technical research revisw paper and publish in renowmed annual conferences/
journals, preferably indexed in Scopus or UGC care

'The work pertaining to summer Intemship #1 and #2 shail be completed at the end of the semesters IV
& V| respectively. The assessment shall be camed out during the semesters V and VIl

It ts mandata for all the sludenls to undergo 4-5 weeks of industrial fraining and appear for
assessment during Semester \ with report. With regard to Communily Sanvice Project {C5P), basad on
the avadahility the students can opt CSP as an alternate option fior summer intemship #1 for & durafion
of 08 wesks
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Semeste V]
U AUMEBU  Mechanical Weasurements and Meology 1612 300
02 20MEBCZ  Desagn of Mackine Bements Il *34P301 3 1 W0
03 20MEGCS  Heal Transfer (234P8023 1 0
04 - Professional Electve | ; I 0 0 -
05 - Opea Elactiva ; 3 0 0 E
06 20MEGDS  Computer Aited Maching Drawing L5E10,P501 0 D 3 AL
07 20MEGOT  Mechanical Measeremants and Metralogy Lab 14 B4 3 PC
08 20MEGOS  Heaf Transter Lab 134P502 0 0 3 iG
05 20MESO4  Shorl-ferm Skill Qriznted Elective 1.4.5 o0 4 oG
10 20MCXD4  Ingian Tractional Knowledige 2 0 0 -
Subdotal 16 D2 15 2.5
samester VI
m - Probessianal Elective (I i b
0z - Professianal Elective IV 4 I | |
03 - Professional Eleclive V 12 4 0 0
04 - Cipen Elecive M : 30 ¢
05 - Cipzn Elecive iV 12 30 b
06 20HSX04 Profssional Elhics a0 b
a7 2MES0S  Finishing School for Mechanical Engineering : o 0 4
08 - summer infernship §2£ sgyiopsogd O b
sub-iotal 16 0 g 230
Semestar Vil
- Fail Semester intemship sPsorpspd 0D L T
2 ; ;
uz - Capsiona Projectd SPSOLPS00 O 0 06 [
i
Subtosal 0 0 0 120
Total Credits - - - 160

"It is mandate for all the students to pursue an oniine cenification coursa for minimum duration of 30 hours covering
the application of ITK in Science Engineering & Technology

'It & mandate for 2l the students lo undergo 6-8 weeks of industrial fralning and appear for assessment during
Semestar Vil with repert and those cpted FSI during Semester VIl shall appear through online for reviews
"Students opiing for FSi in VIl semester have b0 lake up courses of VIl semester in VIl semester. The studenls are

expected to do a capstone project parallelly demonstrating thei POs & PS0s and submit a separats report
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List of Electives
Professianal Eleclive #1
1 20MEDET Appied Thermodynamics =
¢ 20MEDGZ Uncanvenfiongl Mechinieg Processes .
3 20MEN0 Rtor L
4 ZOMEODS Compesile Maenak
§  20MEO0S Prodact Dﬁwn
6 ZMEDDS Prodaction Fianning and Conlndd
Frofessional Eleciive 82
7 HGEQOT Refigeration and Ar Condlioning
§  20MEDOB Flesible Manufachuing Systems
§  2MMECDS Oplimization Techniques
10 20MEC10 Mterial Characterzation
‘IE ﬂﬁgﬂ CADICAM
12 & 12 Total Duakty Management
Pufessiona Eectiva #3 -
13 20MED13 Power Piant Enginearing
14 20MED14 Advenced Welding Technology .
16 20MED1S Finke Berseni Mehod -
16 20MED1E Condifion Monitoring .
‘I? 20MEDTT Computer Infegraied Manufaciuring .
20MENS Oowrations Reseanch .
F‘n:n‘ﬁakmal Electiva #4
19 20MEMY Gas Cynamics and Jel Propuiion -
20 20MEQD Advance Melal Casting -
21 2MED21 Design [aeovalions .
22 MMEDZ? Hon Desiniclive Evaksation E
23 ZOMEO2Y Robofcs ang Adlomalion .
24 HIMEDZ4 Project Flanning aad Managemant -
Professicnal Elechve £5
The currcubsm provides academic fexibility to choose any of the domain specfic courses fom MOOCs as
approved by e respective Board of Sludias and Acatemic Coungl. The students can §52e up this course on seif- study
moda. The course shal be of 45 - 60 hours durafion (4-credits) and the assassment shall be as per the academic
regulafion 2020,
Elecliva #
HCEOD  Liban Esvironmantal Servica

ek Gk Ll a3 Cad a2
f o o B e e R e (= — N -F -5
- -1 o . e Y e O

Lk Eal L fap LB Ll

a0
10 i
a0 |
in

30
a0
a0
30
10

a0

34
30

Cal ek Lad e a3 Lad el Bad Cad LaF Cad Lal
Lo B — B — i — ] E— N — B = K= B o |
=Sy £ S O Lo o e e L e B e}

30 g

2 20050
27 20400
28 2005001
2 20ECONI
¥ HEECH
31 20MEQD!
32 A0S+
Open Heclive #2
& 2CEQD2
34 20CS004
¥ 20AI002
3 2005002
37 20ECON2
3 20EE0N
39 20MEQD
40 ma-_zﬂu#zl
Tﬁm&ma
42 2003404
43 20AID0
44 2005003

Dafta Slruchires and Agorihme
Btxching Leaming for Esginesrs
iréroduction to Catanase Managamen Syslems

Archilectures and Algorithms of loT
Irérnduction (o Renewabls Energy Sourcss
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Fundamentals of Deep Leaming

Introduction to Data Eciance
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Elecrical Satety and Management
Fundamentals of Automebéle Engmeering
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Disaster, Risk MiSigation and Management
Operaling Systems
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Introcecficn o Big Data
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45 J0ECOD3  Privasy and Securty in ol . 3 00 0 A
45 J0EEC03  Low-cost Aulomation - 3 o0 30 S
47 20MEODY  Indssirial Astomation . 3 00 30
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Dpan Elective #4
The curicubim provides academic faxibiity to choose any of te Inder-disciplinery courses fom MODCS a5
approtved by the respaciive Board of Studies and Academic Councl, The students can take up g course on sell-
mn{amnda The course shall be of 45 - 60 hours duration and the assessment shall be as per tha academic
mém lian 2020

- Tech. (Honaois)
Category |

1 D.'EB.EH[H Advanced Thermodynamics . 4
2DMEH{2 Advanced Heal Transfer -

4.0

40 WE
40

o e
S e

P

3 ztaa{fEHmumpuhmammmgmng

4 20MEHD4 Des nan:ﬂmaigahufﬁ:w ing Materals
g EMEHHA#&HHMMM ods

)

]

ECIE N

_ m!'ilIEmHmd Pralotyping

ZOMEHOT Advanced Sirength of Malerials

20MEH08 Advancad Finlz Slement Analyis
8  ZMEHOS Advanced Optiwization Tec
Catagory IV
10 HIMEH1D Inegratad Compuler Alded Design -
11 20MEH11 |ndustial Robotics .
12 20MEH12 Design of Smer Technalogies : .
B Tech {l.ﬁrmrmﬁm‘ﬂlﬂim

E:Huu 0T Air Pollulios -
¢ 20C5MIN E-Commerce .
1 2MEMD Biomaderiats -
4 20EEMM Basic Confrol Systems .

20ECMN Fundamentals of Beclrosics

Z0AIMH Fundamentals of Neural Networks
2U0S00S Introduction to R Programming
Categary Il i

8 20CEMDZ Cimata Changs Mitigation and Anapiation

9 20C5M02 Knowledge Discovery and Dalabases

10 20MEMD2 Mino Elscromechanical §

11 IDEEMO2 Design of Photovollaic 5

12 20ECMI2 Digitsl Elacirorics

13 20AMOZ Machine Leaming with Pyihan -
14 NIOSMOZ Data Management and Analysis -

ery Il

19 Z0CEMY Sustainabiity and Poliulion Prevention Frachices -
16 JCSMO3 Defahase Secuily .
17 20MEMO3 Suriace Enginesring -
18 20EEM03 Eleclrical Engineering Material Scleace .
19 ZOECMOY Analog Eleciroels Clrcials P
20 ZDAIMO3 Interprasabie Maching Iaarsing :
N 20DEMOY Deta Gowanance .

i
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Short Term Skill Oriented E'sciives

34 23MESOT Computer Aided Modeling i o4 20
35  23MESDZ Computer Numerical Contral Programming 0 04 20
R R A LU
":i?"g TICCHM ‘l:':i-.rn”méﬂihi Piﬁgrh?féﬂ%' e B I [
#H  oiccnz Web Technologies — Theory to Praclice 2 1 6.0
44 miceos  Java and Springboard 2 08 &,
40  agccns  Robotics Process Automation (RPA) ; 2 08 6.0
41 apiccns  Information Security and Forensics = 2 0E .4
42  oagiccos  Baftery Technologies for EV - 2 08 6.0
43 apiccoy  Block chain Technology - . (1 6.0
44  ggicope  Metwork Administration = 2 08 8.0
45  opiccon  Product Engineering : 2 014 80
46 sgjccig Machine Learning Engineer - Z 08 8.0
47 2nicciy  Data Scientist - 2 0E G.0
48  opgicoiz  Technical and Business Communication - 2 0B B.0
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NSRIT | Academic Reguiation 2020 {R1) | Mechanical | 2085K13 Numerical methods and transforms] Approved in 2 ACM | Applicable for the

students sdmitted in 2022-23 waf ACY 2023-M anwards.

HBﬂﬂﬂhmﬁMﬂhu#md!mﬂnrm 3 1 0 3
Al ihe end of the course, students will be abla o

Mapping with POs 1
Code Course Dutcomes PO POAZ

Calzulate She approximale mools of the algebraic equaficns and
el ik R | facial scquatioas by difisnant lechniques 3 1 L1, LZ L3
0E5EX13.2 Make use of the concepts of inerpolation to esimate the unknoan 3

Einctional vab i L1, L2 L2
Fird appraxmate vaues of B inbegrais usng ddferent Aumenical
20BEX13.3 lechregques and use different algesiihms for approximatng scluiions i 1 L1, L2 L3
of crdimany diferential egustion fo its anayticel computafions
Appty the Laplace transtorm fa sobee andinary ditfesertil agualions
20854134 wilh iniial eandibons 3 1 LY, L2 L3
20854115  Sclve angineanng prablams usng Fourer franstams 2 1 L1, L2 L3

1. Weakly Contributing | 2. Moderstely Cortbuling | 3. Swreagly Contribuling, for the attsineert of respective Pos
L1: Ramember | L2: Understand | L3: Apply | L4: Analyze | L5: Evabiate | LE: Craate. Dok: Dupth of Knowledge

Unit |: erative Methods 11 +1 Hour
Introduction = Bisection Method — Secant Method — Method of Faise Posiion - Heratian Method = Newdon - Raphson
Method - Jacohi and Gauwss - Seidel Methods Solving Sysbem of Equations

Caonvergenon of - Bisechion Mathod, Secand Method, Mathod of False Posiion Mewfon - Raphson Methed

Unit I: Cayley-Hamilton Theoram and Quadratic Forms 11 + 1 Hour
Introduction = Finde Diffarances = Forward DiFferances = Backward Diffarences = Cestrdl Diflerences - Reladons
Between Operatars — Newton's Forward and Bacloward Formetas for Interpalation — inferpolation with Unequal Intervals
— Legrange’s Imterpolation Fonmula — Newton's Divide Diffsrence Farmula

Emars it Polmomisl inferpalstion — Emor Propagation in a Diffarence Table - Ming's Method and Adarns - Bashiorh
Medhods

Unit lIi: Numerical Integration and Solution of Ordinary Differential Equations 11 +1 Hour
Mumeszal Integratian: Trepezoidal Fue — Simpsan’s 413% and 28" Rule

Solusion of Ordinary Differental Equations by Tayor's Series = Pioard's methed of successive appraxmabions — Euler's
Method — Runge - Kutta Method {Secend and Fourth ordes)

Cutie: Spfine Infsmpalation, Mumarical Difbrantiat

Unit IV: Laplace Transforms 11 + 1 Hour
Laplace Transforms of Stancand Funcions — Shiflling Thecrems = Transiorms of Dedvalives and Integrais. Unit Step
FurcHian - Irverse Laplece Transfams — Comeatution Thearem (Without Proof).

Applications: Sahing Crcirany Differential Equalion (ntiel Valve Problemns) using Laplece Transiorms,

Zmpde Hemonks Motion, Higher Ordar Diiferendia! Equation et Varable Coeficen

Unit V: Fourler Transforms 11+ Hour
Fourer Trarsfamns: Fourer Imlegrals - Fourer Cesire and Sine Inlegrals- Fowrier Transform - Sine erd Cosine
Transtom - Properties.

Finfe Fauner Shne Tranzfoms, Finde Founar Cosne Trensfm
Teut Books

1. Grewal B, 5., Higher Enginasdng Mathemalics”, 445 Edilion, Kharna Publishers, 2018
2 Ramana B. V., "Highar Enginaaring Mathematcs”, Tata MeGras HE Educafon, 2018
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NSRIT | Academic Reguiation 2020 {R1) | Mechanical | 20B5%13 Numerical methods and transforma| Agproved in 2 ACM | Applicable for the
sludents admitted in 202223 we.f ACY 2023-24 onwards.

Reference Books

Erain Kreyszig, “Advarced Ergnesring Mathematics™, 10% Editicn, Wisy, Indsa, 2015

Bali M. P, "Engingering Mathematice”, 22% Edition, Lekshni Publications, 218

Feter o'Meil, “Adverced Erginaering Mathematica™ 8t Edition, Cengage Publicalicas, 2017 _ .

Dr. lyenigesT, K. V., Dv. Prasad. M. . 5. 5. N Ranganatham 5, and Dr. Krishna Gandhi B., *Engineenng Mathematics &, 1& 117, 5
Chard Publcaions, 2018

Web References

1. hitpsainplad ac.nicourses i 22M02M 22102008
2. hipsinptel ecinicourses! 11061110613
1. hitpsJinglel.acinioourses!! 11M0E 1111021280

o g =

Internal Assessment Pattern
Cognitve Level Irtemal Assassment &1 () intemal Assassment #2 %)
L1 | il
L2 50 L]
L3 30 40
Total (%) 100 100

Sample Short and Long Answer Questicns of Various Cognitive Levels

L1: Remember

i Ickentify the roat lies betwesn which values for x® = S5x + 1= 0

2 Provetha {1+4)(1 = T)=1

1. Find the first difference of the polynamial x12x3+4 22 30x+3 wih inlerval of differencing k=2
4. Defina unil stap lenction

§.  Salecomalubion theorem

L2: Understand
1. Find a real root of xlanx+1=0 using fatse positian mathod
2. Find a neal rootof the equeation ae™-cosx=0 using Newban - Raphsaon mathed
3. Use Causs beckwand inlerpolation formela bo find 1(32) given that §25)=0,2707
1(30)=0.3027 K 35)=0.3386, fA0H=0.374
4. Usiag Lagrange's formula find the vaive of (1) given that

i |2 o | 2 ')
¥ 14 0 4 i1

L3: Apply

1. Using Mewion - Raphson methad compute V7 camect to 4 decimal placss
2. Find yTZ8—=tby the fixed point itersion mathed

3 The  papulation of a nabion in the decmsal cansws was given below Estimate the population [ Bhe vear 1525 using appropriate

latien formuta
Yoar x| 1881 1801 | 1511 | ta2i | 1931
Pa ¥ 46 [ a1 a3 01
4. Gven that Sind5 =0.7077, Sin500 = [LTEE, 555" =0.8152 SinE0X =0,366 find Sind0* using Mewlon's forwarnd differance formula
5. Salve yr=yad wli=1 using Ficard's method up o fowrth approoimatian
COMT OFY & 0
Ch
Boa dizs (ME}
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WERIT | Academic Reguletion 2020 (R1) | Mechesicsl | 20ME302 Thamodynamics | Approved in 2+ ACK | Applicaiie for the stedents admilted
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20ME302Thermodynamics
Al the end of the course, studants will ba able 1o

Mapping with POs

Code Course Duicomes PO1  POZ POL POI2  PSOY Dol
Retate the fendamentsd concepls of thesmodwnemis

20ME302.A and o il ; ; 1 i i L2
Demonstrata the princple of first law of thamadynamics )

ZIMMEZN2.2 ad e 3 9 i i 1 L2

200E302.3  Explain the second law of Ihemocymamics and 3 : 1 1 L2
functions, usage and the relalions,

20ME302 4 Nlusirate pure subsiance and diagrams of retated 3 9 i 1 1 L2
prapediss and phese fransformalions
Inferpret the Ideal gas eguation and perfect gas -

POMESOZS  oquation for studying the gas behaviow and #s 3 2 1 ! T
properies

1. Weakly Conlrinuting | 2. Mocerzisly Coniributing | 3. Strangly Cantebuting, o tha stisnman of espactive POs

L1: Remernber | L2: Understand | L3: Apply | L& Analyze | L5: Evaleate | L6: Create Dok Depth of Knoededge

Unit I; Basic Concepls 11 + 1 Hours

Syslem, boundary, Sumounding, Universe, control volume, Types of Sysiems, Macroscopic and Misrsoogic viewpants, Cancept
af Confinuum, Thermodynamic Equilbrium, State, Propery, Process - Reversible CQuasi sistic & Imevargible Processes, cvcle,
Causes of Imeversibdity, Enemgy in Stete and in Tranafiian, Types, Werk and Heat, Poink and Path funclion. Zero Law of
Themnodynamics, Concept of Temperalure, Princples of Thermometry, and Reference Poinls. Canstast wolume gas
Themnomaler, Scaes of Temparature.

Unit I: First law of Thermodynamics 11 + 1 Hours

Joule's Experiments — First law of Thernodynamics, Canoflasies, and First law applied % a Pracess, appied 10 & fiow sysiem,
Errergy belance for dosed systems-Spedic heals, Intemal enargy, Enthalpy and Specific heats of Soids, liquids and Idasl pases,
Seme steady fow energy equation appied o Mazzle, Turbing, Compressor and heat exchanger devices.

Unit lll: Thermodynamic Laws 1 + 1 Hours
Limiations of e Flrst Law, Theormal Reservcir, Hesl Engine, Heal pump, Parameters of peromnance, Second Law of
Thermadynamics, Kedvin, Planck and Clausius Statements and their Equivalence, Coralaries, PMM of Sacand knd, Camat ovele
and itz specialties, Camel's thearam, Thamwdynamic scale of Temperature. Clawsius Inequatity, Entrogy, Principle of Entrapy
Increase, Avalablity and |meversibilty (Bask: definltions). Thermodymamic Polentids, Glbbs and Helmholiz Funclions, Maxwell
Relations - Elemantary Treatment of the Thied Law afThemmadynamics.

Unit IV: Pure Substances 11 + 1 Hours

Pure Substances, P-\LT- sufaces, T-5 and hes dlagrams, Maiiere Charss, Phase Translormations. Triple peint and criical point,
propedties dunng change of phese, Dryness Fraction, Claushis, Chaperon Equation, Proparty tables. Varous Thamodynamic
processes and enangy Transler, Steam Calodmetrc,

Unit V: ideal Gas Constanis 11 + 1 Hours

ideal Gas equalion of state- Compressilily faclor, Vander Waals equetion of siabe- Beatiie, Bridgemen equaion af stabe-
Benexdict, Webb-Rubin squaton of stale, Viral equatian of slate, compnessibility charts, variable specfic heats. Matures of peredt
Gases, Dallon's Law of partiel pressure, Avogadre's Laws of adeilive wolumesEquivalent Gas constant and Molecular Intamal
Energy, Erthalpy, Specific Heal end Entropy of Mixture of Parlect Gases and Vapour. Psychamatric Properies, Dry buth
Temperature, Wel Bub Temperslure, Dew painl Temperalure, Thermodynaric Wet Bulb Temperature, Speclic Humidty,

Relative Humidily, Saturabad A, Vapour pressure, Degres of ssturation, Adiabatic Safurasfion | Camier's Eguatan, Peychametric
chart




Text Books
1. Mag,PK-EngineeringThemaodynamics B Edition McGrawHll- 2013

NSRIT | Academic Regulation 2020 (R4) | Mechanical | 20ME302 Thesmodynarnics | Approved in 2 ACH | Applicable o the studants admilted
in 2022-23 veel. ACY 2023-24 orwards,

2. Sonntag, Borgnakie VanWylen FundamentaiscfThemmodynamecs—GinE diion, Wikey-2013
3, YurusACenegel MicheeldBoles, Tharmedynamics, anEngineanngipprozch, BthEdEon MCH- 214
4. Dr.J.P HolmanThermodynarmics= MoGrawHil-5= Edition MoGranatdll- 2013

Reference Books
1. Prassrmakumar, Themnodynamics,FearsonPubishears- ErEd b, MeGrawHil- 2011
1. JoneséDugan, EngineeringThemodynemics=PHI- BEdon MoGrawHill- 2072
3. Dr¥.V.C.Rac-An introcuction io Themmeodynamics- Universties presses pubfications- 2012
4. W 2 BlackB).3 Hardey, Thermadynamics, 3rd Eddion- Pearson Publicabians- 04,

Web Refarances
1. h':tu'ﬂ

Internal Assassmant Patiem
Cognilivelevel intemaldssessmant10%)  Inlemeldssesamente i)
L1 L n
L2 40 ki)
L3 i 44
Tetal{’%) 100 100
Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Eemember
1. Whatarethetypescihormodynamicsysierms T
¢ Definequasi-stafcpimcess,
1 Whaliszacondlawoftharmodynamics T
4. LisHheentregycsiegoneawibrespasdiothemodynamicreiatians.
5 Wrile theenthalpyfunciionscfthemmodynamicspraperies.
B Whatansanaiabiityandrreversibibty?
7. DefineCamol'sthaorem,
8. Descrbethesn plepoostandeiticaloaint,
9 Whaiis ideslgag?
10, Definedrybuliiemperahoreand welbublerperaiure:
L2: Undarstand

)
2.
-
4,
L3: Apply
1

eapa

4,

Describattecanceptofthamamatryandiisefarenceponls
Whetarathedifarancasbetweanpainturcionandpathlundlion 7
Dezcrbethecondladesofrsizacinermadynamcs
DemorestralekelvinSlanckandClavsiussiatament withixampla

A pumg discharges a liquid into & dnam af rebe of the 0032 m2 =ec  Thednem consthule the dismeter of 1.5m end
4.2 in langth, which can hald J000kg of Beliguid. Find the dansity of the §ouid & the mass fiow raba of tha liguic
handled by thepump.
IhusirateFirsllawappliedtoall pwsystem.
An engme cyinder hes & pision of ares OlZsgm and comeing gas st & peEssure
of1.5MpaihegasexpandesaccomingtathaprocessiWhichrapre sentadbyasiraight frean a pressune volumea. The fina
pressure is 0.15MPa. Calkcdate the wark done on & gasbythepision
DasignP-V-TsurfecesandT-E.7-5 diagrama,

CONT

s (ME)
Dr. PNE Naveen

Assoc. Prof
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MSRIT | Academic Regulaion 2020 (R1) | Mechamcal | 20ME303 Matérial Scierce and Metalurgy | Approved in 2 ACK | Applicatle for the

shudents admitied n 2002223 woed, ACY 02329 cwarnds
2o Z0ME303 Material Science and Metallurgy 3 0 (1] 3
A the end of the course, students will be abie to

Mapping with FOs
Code Course Ouicomes P01 FOT POIZ Dok
2OMEIN. Classifymetals and aloys based on behavicwr of bonds and propesties. A 2 2 L2
20MEN3.2 Illugtraie the regions of stabilky of the phases coour in an alloy system. 3 2 2 L2
Compare cast ions and sheals with respect o their propedies and
2OMEROR Y neactical sppicalions. 3 2 2 L2
Summarize e afec of varous allaying elerments an iren-iron carbide
JEFITA i i | g : 3 2 2 L2
2AEZ03.5 Iake usa of non-fermous medals and akoys for praclical appications 3 4 2 L1

1. Weakdy Contrbuting | 2 Moderately Contributing | 3, Strongly Contnbuting, for the sftainment of respeciive Pos
L1: Remambar | LZ: Unaerztand | L3: Apply | Lk Anelyze | LS; Evaluata | LS: Create. Dok Daplh of Enowladge

Unit I: Structure of Metals And Constitution of Alloys 12 Hours

Bonds in Sofids, Medalic bond, arystalizafion of metals, Packing Faclor - SC, BOC, FCCR HCP-Ine density, plana density, Geain
and graim baundanes, effect of grain boundanies on the Propenies of meta 7 alloys — dessminelion of grain size. Imperections
paint, e, surface and wolume- Slp and Twinning. Mecessity of dloying, types of soiid soluions, Hume Rothesys rules,
irfermediaie oy phases, and elesion compaunds

Equillbrium Diagrams -Expermental mothods of corstraction of squiibrium diagrams, Bomorohism dloy systems, equlibium
capkng and healing of aboys, Lever rule, corng mscibiity gaps, euteclic systems, congraent meding inlemeckats phasas,
perskaltic reaction. Transformations in the said state, allotropy, eutsclold, peritectoid reactions, phase ruls, relatiorship between
equilibrium dagrams and properties of alloys, Sludy of Binary phase diagrams such as Cu-Hi and Fe-Fal

UNIT {i: Ferrous Metals and Alloys: 12 Hours

Struchure and properties of White Cast irom, Maleable Casf iron, grey casi iron, Sphercld graphite cagi won, Allyy cast rons.
Classification of sleels, strachune and proparties of plain carbon stesls. Low allay sieefs, Hadfisld manganese sieels, tod and dia
gleeks. Nondemous Medals and Aoys: Sinscture and properties of Copper and B8 alioys, Muminum and its alloys, Tikanium and i3
alloys, Magnesium and its alloys, Super alioys.

UNIT = Hll: Heat Traatment of Alloys 12 Hours

Efect of alloying elemanls on Fa-FedC systern, Annealing, rormaizing, hasfening, TTT diagrams, lempering, hardan abilly, suraz
méthods, Age hardening treatment, Cryogenic treatmant of aloys.

LINIT - IV Powder Metallurgy 12 Hours

Basic processes- Melhods of producing metal powders- milbing alomizaticeGeanutaban-Redustion. Bectrolylic Deposifion.
Compacting methods. Sintering methocs of menufachuring sintered pars Zintering Secondary cperalions, Sizing, coining,
machining -Facars determining the use of powder matallungy. Application of this process

UNIT = ¥: Ceramic and Composite Materials: 12 Hours
Crystaling ceramics, glasses, cermels abeasive maoderials, Classfcation of composfes, various mefiods of component
marufachurs of composibes, padicle seinforeed matedials, and fiber rainforced matedalz, metsl ceramic misheres, metal matny
compasies and C - C composhies. Nanomaberials, definition, properties and applications,

Text Books:

1. Sdney H. Avenar - Infroductian b Physical Metallurgy - McGrawtll- 5 Ediion- 2015

2. Danald R. Askeland-Essential of Materials science and engineering Cengage- T Editon- 2015

3. De.V.D . kodgire- Material Science and Malallurgy, Everest Publishing Houge- 4= Edition- 2015

4. Calfister &Baalasubrahmanyam, Materals Scence and enginering- Wiey Publications- 115 Edifan- 2015
Refarences:

1. Flseher — Maberial Seisnce far Enginsaning students —Elsesier Pubishers: 119 Edition-2010
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NSRIT | Academic Regukation 2020 (R1) | Mechanical | 20ME303 Malerial Scence and Metalurgy | Approved in 2 ACM | Applicable for the
students admitied In 2022.23 wef ACY 2023-24 anwards.

2. Rahghavan V- Malerial sclence and Engineering - PHE Pubtishess- 52 Ediflon. 2004

3, Yip-Wah Chung- Infrnduction ta Matersal Scence and Engneering ~CRE Press- 89 Edition- 2012
4. Sunyanarayana. A V K-Matersl Science and Metalumy=- B 5 Publications- 135 Editian- 2013

5, Jindal U.C-Matesial Sciance and Matallungy= Paarsan Publications- 15 Editian-2015

Web References:
1 wwweadinfomatcs. comimath_seiancebhow_is_heat lranshemed him
2 hitps:fwe quona comWihy-ars-dimension|ess-numibers-used-in-heal-frenstar-and-i
3 hitgiingitel ac.infcourses 3310303216
4 wieh, it adult G nifadiwasFALLitkermedynamics/notesiade 128, him|
& web.pdiedu~yengkangimainidssaimemalia0F low.pat
internal Assessmant Pattern
Cognitive Lewvel Intemal Assessment #1 %) Infemal Assessment #2 ()
[ | k] 1]
L2 EIH K|
L3 40 4
Total {%) 100 100

Sample Short and Long Answer Quastions of Varlous Cognitiva Levels
L1: Remember
1) Defing etasiicity & plasticty
2) Define Space Lattics,
3)  What s the significance of liguics, solidus and scives lines in phasa diagram?
4)  Compane nodular cast ion and malleetle cast inon.
Bl When wil you profer annealing?
B Whal & te peoparfes of Tianium alioys?
7] List sbrashve malerials

LZ: Understand

1. Explain point defect, Line defect and plane dafect. b) Mertion the types of sclid soheions with examples

2 Draw iron-carbon equilbrivm disgram and mark on it af safent lemperatunes, compastion and phasas imvolved.

3 &) Classily differsnt types of cast iron, Why silficon is added o cast a7 Explain the eflects of any four alloying elements an tha
properties of cast ion.

4. Explain the syuchure and properties of plain carbon stesls.

5 a Descuss difienant types of anneaing processes. b) Define hardan ability of a material and fist the factors alfectng handen abiity,

B. &) What are tha typas of copper aloy, their compastion, properfes and applcations?h) Enlist the praperties of pure Aluminum and
mention the caompasition, specific properfies and appications of ary one akuminem dloy,

7. a) What ane Nano materials? What ar ther advantages? b What is a Composite material? How R is classified ? Explain briefly

L3: Apaly
1) Write squstiona for the kaliing imvaran! reactions eutechic, penstalic, monalectic, eutesioid and pedleciord. How many dagrees of
freedam do exist at@vanant reaction points (n Binary phase diagram
2] Explain dferent types of rarsfamnations in solid state? lustrate with an examgls
3] Compare annealing and nomalzing. When do vou use them
4) Find the dagrees of freedom i a binary system (C=2) at single phase, double phase, and inple phase region at smoespherc pressue

condfions using phase nide
COMTROLCOR ESTED

Chairman b! :
Boa 1]
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NSRIT | Academis Reguiation 2020 (R1) | Mechanical | 20ME3M4 Mechanics of Sclids] Approved in 2= ACM | Applicable for the students admitted in
20E2-F w.af. ACY 1023-24 onwans,

3 20ME304 Mechanics of Solids 3} 1 0 3
&t e and of fie course, students wil be able o

Mapping with POs

Code Course Dutcomes FOZ PO3 POIY  PSOO i

Oufine  the concepts of siresses and staing of vanding

HOMEIMY  oss-sactomal bodies 3 3 . 1 L1, L2
Sohea e shaar foste and bending momenm protlems Tor

HMENRZ  heams of variows suppars and loads i 3 1 1 L1, 1213

MIMEN.D |danity shear sirsses due fo applicafon of bwisling mament 3 3 1 1 LE L3

Soive the sope ard deleclion for beams ol various load anid ~
200AE304.4 3 2 i L1, L2L3
sippart amangemenls

SOMEIS Iniemretthe stess analysis on thin and hick cfindar shele,. 3 3 1 1 L1, L2
1. Weaily Conlibating | 2. Moderately Corfributing | 3. Stongly Contributing, for the attainmant of respaciive Pos
L1: Remember| LZ Understand | L: Apply | L4: Analyze | LS: Evahuate | Li: Create. Dok Degth of Knowledge

L

Unilt E Simple 3tresses & Siralns 11+1Haur
Elastizity and peasticty. Types of seegsas & straing, Hooke's iew, afress — etran disgram for mild ate=!, Working stess, Fecior of
safety, Laleral strair, Poisson's rafio & volumalric sirain, Baes of vanirg section, compasite bars, Temperahure siressas, Complex
Siresses, Strassas on an Incknad plene under dierent axlsl and blavsl siress conciions, Princips planes and prmcipal siresges,
Mahr's ciree, Relation batween alaalic constante, Steain anergy, Realbense, Gradusl, sudden, impact and shock kadings.,
Unit Il: Shaar Force And Banding Moment 11 + 1 Hour
Dafinfon of beam, Types of besme, Coneepl of shear foren and bending momend, 5F and B diagrams far canliger, simply
supporbed and overhanging beams subjacted o paint koads, unifoamiy dismbuted loeds, uniiommly varying loads and combination of
these loads, Point of conira fexure, Fadaion betwesn 5.F, B.M anc rate of koacing at a sacton of a baam,

Unét lll: Flexural Stresses & Shear Stresses 11 + 1 Hour
FlexuraStressessTheory of smple bending, Assumplions, Dedwation of bending equation; M 1 = fy = ER Maulral axis,
Determination berding stresses, secion moduius of nctangular and croular seclions [Solid and Holiow), Angle and Channal
sictions, Diasign of simple beam sactions,

Shear siresses; Dernvation of kormuta, Shear siress dstibution acrss vadous beams sections fike rectangular, creular, Fangulsr,
I, T angle sections,

Unit IV: Deflection of Beams & Torslon 11 + 1 Houwr
Defiection of beams:Banding into & ciecular arc, slope, dellecion and radius of cunaluee, Dillprental squation or the elastis ing of
a beamn, Double infegraion and Macaulay's methods, Determingtion of slope and deflaction for cantilaver aed simply suppored
beams subjecied bo point loads, UL wrdfcemly varging load. Mohr's theorems, Momend aree malhod, applcation to simple cases
Incluting awerhanging beams, Stalically indelarminata Beams and solulion methods

Torsian:Introduction, Derivalion, Torsion of Circular shalts, Pure Shear, Trangmissaon of power by cintular shalts, Shalts in sedes,
Shaits in parallel

Linit V: Thin and Thick Cylinders & Columns 11 + 1 Howr
Thin seamiess cyindrical shelfs, Dervalion of formule for longitudingl and clrcumderengal siresses, hoop, longRudinal ard
Volumetic siraing, changes in dametar, and vaume of thin cylinders, Riveied ooiler shells. Thin spherca ahells. Wee wound thin
aolindérs. Lama’s equation, ovlinders subjeched fo inside & culsida pressuras, compound cylipdens

Bucking and Siabiity, Columns wilh Pinaed ends, Colunng wilh othar supporl Conditions, Limitations of Euer’s Formula,
Rarwinag's Fommala

Text Boaoks
1. Bangal. RK_- Strangth of Materials, Lass Pubibzations- 16 Ediise- 2015
Z  Popow, Prentice Hall- Sold Mechanics, Engle wood clifts New Jersey- 130 Edition-2017,
3 GH Ryder, Strength of metariale. Mo Milan poblishers india Ltd- 107 Edifon.2011
4. Gens and Timoshenko, Mechanics of Materas- CBS Publishers- 12* Edilion- 2074
Referance Baoks
1. Ramarmndham S Strengih of Matorias, Dhanpat Rai Publicafions- 110 Ediion-2017
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NSRIT | Academic Regutason 2020 (R1] | Mechanical | 208E304 Mechanics of Sotids| Approved in 2+ ACM | Applicable for the students
admitied in 2022-23 woed, ACY 202324 anwands.

7. Bhaskatti.5 5. Adzchanics of soids <Hew Age inemational Publicatons- 150 Edifion-2015
3. Jindal, Strength of Matedais, mesh Publizaioes- @ Edtion- 2010
4. Andrew Pyleland Ferdinond L Singer Longman- Strength of Maberabs LS4 Publicalion- 2013

Internal Assassment Pattern

Cognitwe Laval inbermal Assessment #1 (%) Int=maal Assassmant 52 (%)
Lt 20 I

L2 2 0
L3 a0 &0
Tolal {%) 100 100

Sample Short and Long Answer Quastions of Varlous Cognitive Levels

L1: Remember

Dafirve elagcity and plasticity

State the Hooke's Law?

\Nirie (he typses of loads?

What ara lhe Ganaral sign camanlicns for shear force and bending momant in gereral’®

. Seatethe assumptions mads in tha Thaoey of Smake berding.
L2: Unders

R

Wit do you maean by " bar of Lridamm stranglh®™?
Disfinguish tha impact and Ehock leading?

Wlrite & ol o impec [Geds?

Expross Polssen’s rato in terms of shear and Bulk moduie.
What is slatically delermingle beam? Give some exampies

Tt g pa pe

L3: Apply
1. Two verical rods cne of steal and cther of copper ane aach ngidy fived at e tap and50 cm apart. Diamelers and lengihs of each
rod are 2 o and 4m respectively. A crosshar foed 1o the rods al e lower end camies 2 load of 5000 N such (hal the cross
barramaing harzantal even afler loadng. Find the siresses in each rod and e postion ofthe foad on the ber, Take E for steel =
i Wit and E for copper = il Nmm2,

2. A beam of length Bm ks simply supported &t s ends, It i loaded with 3 gradusty varying load of TS0 Kim from left &nd to 1 500 Nim
to the righl end. Construct the 5F and BM diagrams and find the magnibude and posfion of the masimum B

3. Abeam of symmefrical seclion 30cm diep and |= 12000cmd, camies UD.L. of 18kNim. Calculate the masimum span of the beam if
the maxmum banding stness is nol ko excesd 160NImm2. With this span, caculata tha maximum conlral load  the bending siress is
not by exzead the limi given above.

4, A baam of uniferm sectian, 10 meters lang, is simply supponied : the ends, & camies point Inads of 110 KN and 60 KN al distances
ﬂmmEmmﬁhﬂyhn‘.miﬂmﬂ.Edmﬂahthhﬁmﬁmm“mwﬂmdmmhmdum.ﬁim:E=
2001 EMImiand | = 118104 m?,

5. A closed cylindrical vessel made of sheel plates 4 mn thick with piana ends, carries Suid wnder 8 pressure of 3MmmE. Tha diameter
of the cyfinder i 25 em and langth i 75 cm, calouiats the longiudingl and hoap stress in (ke eylinder wall and cetenrine the change
in the in diamebor, length and volume of the cyiindss, Taka E= 2. 1108 Nimm? and Poisson's rafics 8 0.286.

CONTROL CORY ATTESTED
N Ehairman




MSRIT | Academic Reguiafon 2020 (R1) | Mechanical | 20ME305 Manulacludng Processes | Approved in 2+ ACM | Applceble for the

students admitted e 2022-23 weat ACY 2023-24 crvands.

B :0ME305 Manufacturing Procasses 3 0 0 3
Al the and of the course, students will ba able 1o

Mapping with Pos
Coca Coursa Quicomas Dak
P POG P2

Damorsirale the warous casling methads for product making = 1

ZOME30E.T ity ke marts and el : L, L2

2opeas. s Choosathe verioes materials jcining process and associated 7 1 1 L1, L2 L
defactz wih passible cause and cum

OMEINS.3  Devalop vadous metal forming process with its appication 2 - 2 L1, L2 L3
Expavimend with the varbus peocesses invahved in shest . "

ZOMES 4 iotal fearing 2 Z L1, L2 13
applications

1. Wialdy Coniribefing | 2. Moderately Conirtiuting | 3. Strengly Contributing, for the attainemant of respective Pas
L% Remember | L2 Undarstand | L3: Appdy | L4: Analyze | LS Evaiuate | LB Creals, Dol Dapth of Knowiedgs
Unit I: Introduction to Casting 12 Hours

Staps invoived in making 2 casling, Advantage of casting and ifs sppications. Patterns and Paltern making, Types of patiems
Malenia's used ler patterns, pattem afowances and their construction, Molding, molding methads, Ingrediants of melding sand,
Molding materials, Properies of moiding sand, Testng of mekding sand. Types of molding, Hand malding. Machine maiding
Care. differenttypes of coras, materias, properfies of cora sand, core manetasuring

Unit i Dis Casting 12 Hours

Prnciples of Galing, Gafng raio and design ol Galing systams. Fisers, Types funcfion end desgn, castrg design
cansiderabons. Mefhads of mefing and types of furnaces, cupola, eleciric ar, resistance end inducice fumase. Saldificaton of
castings-Solidication of pure maetals and alioys-Shor & lang freezing ranga elloyz. Fetliing, Cashng defects. Basle principles and
applications of special casfing peocessas - Centrifugal casting, True, semi and santrifuging, Die tasing, Imestment cesting and
=hall maiding

Unit-fll: Walding 12 Hours

Weddng : Classification of weldlng processes, bypes of welded jints and their characleristics, Gas weiding, Ciflerant bypes of
flzmes and uses, Cuy acetiens Gas culling, Basic principles of A welding, power charactenstics, Manual metal arc weing,
Submerged e weiding, TIG & MIG welding. Elecim slag wekdlhy. Resistance wekdng, Friction wekding, Friclion stir welding,
Forge weiding, Explogive wekdng: Thammal wekding, Plasta At welding, Laser welding, electon beam welding, Soidering &
Brazing. Heal affected zones in weiding: pra & post heating, Wald atility of metals, wilding defecls, causes and remodies,
destructive and nondestructive festing of waids.

Unit-IV: Plastic Deformation 12 Hours
Plostie deformafion in meda's end aloys-recovery, me-orysialization and gran growah. Hot weorking and Goid working strain

herdening and Arneding Bulk foeming precessas: Forging, Types of Forging, Smith ferging, Drop Farging, Rl feeging, Faming
hemimers. Ralary forging, forging defects. Rolling, fundamentais, types of rling mills and produsts, Fortas in reling ard power
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requrements. Exyusion and s chasacledstics. Types of exrusion, Impact exdrusion, Hydrastalic extrusion; Wi drawieg and
Tkt drasing.

Unit-V: Sheat Metal Fergings 12 Hours

Sheet mital forming, Blanking and piescing. Forces and power requirement in these operalians, Degp drawing, Svetch ferming,
Berding, Speng back and its remedies, Coining. Spinning, Typas of presses and press lools. High enengy mabe forming

processes: Printiples of expiosive foming, electromagnetic foming, Elecira hydraulic taming. rubber pad tormng, advantages
and limitatons

Text Boaks:

1, Kalpakjlan 5 and Sevan R Schrad, Manufaciurng Processes for Engineering Matadals — Pearsta Pubkcations- 15 Editian-2015
2 Rag, PN, Mamlaciudrg Technology -Vl FTME- 13 Ediion-2014

3, Ghosh ARA K Weli - Manufaciuring Science ~East West Prass Pyt Lid- 10® Edition-2011

4, Lindbarg, Process and materias of manufaciurs- = PHI- 12 Editen-2017

Reference Books:

1, Jdair R K- Producion Techrology- Khanna- Tala McGraskll- 105 Edion-2011

2 Sharga.P.C-Production Tachnology-5. Chand- 130 Ediion- 2013

3 Shaun .5, - Manulactuning Processes- Pearson- 120 Edilion-2012

4, Kaushish,P.5.- Mamdaciuring Prosasses- PHI Publishers DistfinutorsPt Lids- 55 Ediion 2013

Wab Roferances:

1
i
.
4

Intarnal Assessmant Pattern

Cagnifss Laval Inlarnal Assessiment 71 () Il Assesmeen 43 [i]
L1 &0 0

L2 40 3l

L3 b 40

Total %] 100 100

Bampée Short and Long Answer Questions of Varlous Cognltive Levels

L1: Remembar
Lt qul the shaps invehead in saiving a probiem.
List any Tour fypes of patfems.
Whed are the Steps involved in making a casting?
Give e raisans ol weidicg processas.
Explain sieps inclved In @ casting process vwith a neal shetch
Whad i3 he highenergy rde loiming processes 7
Cefina Casting.
Explain typa of patiems and sleo exolain any thnes pattama with 8 neat skedeh,
Explain injscion maiding and Blow makding.
o Wil ks the difference betwesn the solidifcation of pure me % and melal alloys

L2: Umderstand

1. Explain the i bypes of crucbe fumaces with disgrams?
L 'Whalisthe diferonce befween the solidfication of pura ma als and matal sloysT

oD T O R e R
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3. Esplan biafly the Investment casting and Cie casting?
HERIT | Acacdamic Requiation 2020 [R1) | Machanical | 20ME30S Manufaciunng Processes | Aporoved in 2% ACM | Applicable for fhe
shudents admitled in 2022-23 wet ACY 2023-24 onwands

4, How 8o you classify the welding processas?
5. Wihalis meant by penalraiion? Explam its relevancs fo welidrg
L3: Apply
Explain the fwo bypes of cuiche fumaces with diagrams?
What |s the @fference betwesn tha solaficatian of pure me gls and metal aloys?
Explain brielly the [nvesiment easling and Die casting7
Hew dio you ¢lassify the welding processes?
What is meam by penstration? Eeplain ils relavance 1o welding
Briefy describe tha moy-acebyans welding aguipment?

e

CONTROL CORY ATTESTED




NSRIT | Azademis Regulation 2020 (R1) | Mechanica | 20MEI0T Mechanics of Solfids Lab | Appetvad in 2% ACM | Applicaiie for he shudents
admitted in 2022-23 w.a.f, ACY 2023-24 crmwards.

BES 20ME307 Mechanics of Salids Lab 0 0 3 15

Al the end of the course, shudents will b able

i % Mapping with PO:s
BT e PO PO4 POl

HMEWTA  Find the sliflness and dgidily modulus of spring i z

Evaluals fho strergth of varicus enginoering materials Shrough 3 g
IMET.Z deshuctive lesls
MEINT 3 Galouiabe voung's modulus of woadstesl matanals 3 2 2
J0MEINT 4 Miasung the defomiations i various beam mimbans 3 i )

Compare the comprassie strengih of wood/ConcredalBrick 3 7 2
EI}MEEDTS sialeria’s song and across (he grains

1, Waaity Contribiaing | 2 Moderately Cortribuling | 3. Strangly Caniributing, for the altsinmant of respactive Pos
L4: Remember | L2 Understand | L3: Apply | L4: Analyze | L5: Evabate | L Creats, DoX: Depth of Knowdedgs

i.laiufEtparfmut:

Fired the apring index and madulus of figidity of (e spring matadal by conducling comprassion and temsil
beste,

Eslimate the young's moduis of B given cantieves beam material (Sted)

Evaluate the young's moduius of the given Smple supporied beam mabedal

Fired [ shear slrenglh on a given spaciman undar coulde shear apparalus
Campare the compressiva strength of the wood'Corcrete/Birck (siong and aoroas the grains)
Calcubizba the Rochowel's hardness mmber for given maberial

Calcukzta the Bringll's hardness rumber for given materia
Daterming the impact strength of given mabenals wsing LZ00 Impad besting maching
Ditermine the impact strangth of given materials using CHARPY Impact testing maching

. Compata the modulus of ngldity and shear strength of e given sample

. Werithy e Maowel's Beciprocal theamem an beams.

Datesming the Moculus of Elsstcity (E)of wood by condusiing bending tast

BopEmeENmeasL

Roforoncos
1. Lab Maswal for Machanics Of Solids, Depariment of Mechanical Engirearing. MSRIT

CONTROL COPY ATTESTED

ﬁa 3
Chairman
Haa Studies (ME)
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NSRIT | Acadamic Reguiaion 2020 (R1) | Mechanical | 20ME308 Manafaciuring Processas Lab | Approved in 2+ AGM | Applizatie for the

sudents admitied im 202223 wed A0Y 202324 onwands.

B2 20ME208 ManufacturingProcesses Lab 0 0 3 15

At the end of the course, students will be able

Gaode Gourso Oulcomes PO PO

ZOMEJ0E1  Test tho prapedies of malding
AMEAE 2 Fabricate jaints using gas welding and ar welding

ZOMEICE.  Paerarm inection malding shudes on plastics. 1 7
1. Waakly Conbributing | Z Moderately Contribuirg | 3. Strongly Contribufing, for the altsinmest af respactive Pos
L1: Remamoer | L2 Urderstand | L3: Apply | L4: Anafyee | LS Evalusta | L6: Create, Do Depth of Knowisdge

List of Experimaents

1. Tobdake en Tager Section undar Pablam Makng

2 ToMske cn -Seclicr under Patlem Making

1 Tollske on Sepped Cane Puley

4. ToMake on lap Joink undar As Welding

5 ToMake cn Buit Joint under Arc Wilding

6. To Mehe on Spotweldng under A Welding

1. To Make on Taper Seclion undaer Casling Making

5 To hiashe on Taper Section undar Casting Making

9. ToMeke on Slepped cone pulley under Casting Making
10, Ta Make on Injecion Molding.

Refarancas
2 Lab Mani for Marufacioing Process Lab, Daparment of Mechanicsl Enginesing, MSRIT

CONTROL COPY ATTESTED

Hq. 5
Chairman
Studies (ME)



WERIT | Academic Regulation 2020 [R1) | Mechenical | 20MES( Compaiter Aided Medelling | Approved in 24 ACM | Appliable for he
siudents admied in 2022-23 w.ef ACY 202324 onwards.

ﬂ 20MES01 Computer Alded Modelling 1 0 2 2
Al the end of [he course, sladants will ba abda o
flaks s e POl P“{;?Iu mml P01
IOMEEB01.1  Recollec e various par deaigns with 30 and 30 tools 3 2 i 1
SIMEST 2 m&l fools and wadous assemifies wilh difierant 1 2 2 1
HIMES01 3 m%’mr’;ﬁ gﬁsw it 1 2 2

1. Weakly Contributing | Z. Moderately Conlributng | 3, Strangly Genfributing, for the attsinment of respactve POS

L1: Remember | L& Undersiand | L3: Apply | L4: Anabyze | LY Evaluate | LE: Create, Dok Depth of Knowledge

Unit k Part Daslgn 0% Haurs
Imporance of 3 medaling and views assodsted with 3d models, Corversion of Skelches to 3d modale by Melarial Add snd
Remova, Associaling vews and drawing skelch [o obtain the final 3d models, Make wse of refarence elemants e paint, Ling,
Prane, Sxelch based festwes ke Extruda, Revolue, Swesn, Mubl section sobids, Dress up fealures Tke Filets, Chamfers,
Pattems, Transkormatkon fealures like Move, Copy, Actate, Mimar, Symmedry, Adding matenals propesties for 30 modsls, Usng
dynamic sectioning features and outpu? Teaberes, Dvalt analysls for created models and measure tha inertia and weight, Falowing
proper e struciure for creating e products, Boslsmn operkons

Unilt Bl: Assambly 0% Howrs

Clear sxplanason ower Top doen & Boliom up assemblles, craaling Indvidual parts and making tkem Assamble by usng any of
{he Aszembly pattem, inserting parts and giving consiraints bebween parts, Sub assemblies creations, Crealing viess of the fnal
aszembly on drafing shesd, Creang frant view 5ide view and fop view & lsometric view of Assembly, Craaling dmensions, pari
numbers, 8ill of matedals, Tilke block ceation and Broken, audlany views crealian, Aboul Shaps Design in swamabila indusires,
Inbraduchion fo fypes of Sulases in @ stomobile parts, A B & C Surfacas in aulomofve pars, Plasic Faatures in sutomotile
wehicles, Pramastaring of products

Unlt Ill; Generative Sheet Mokal Deslgn % Hours

Shesl meld parameters and spphcalion in indusiries, Crealing sheel metal walls and flanges, Bending for the created sheats,
Wiews managemenl and Shesl metal propaties, Adwanced sheet melal operatians, Emlmaiaium & Slamgping cparalians,
Faled sefaces for sheal, Dafing the folded and Lol views, Shast metsl festures In sutamotiva vahicl

Expariments List
1. Show 20 tocls and toolbars ininieracs wilh view lool bar, operafon jaol bar, speclcation iree
2. Demonstrate 30 todks end toodbars in intertacs with sketch bassd, dress up, iransfamston, arnotaton featuras.
1 Identily maberials for different pad designs
4, Explain graphic property taols and locibar in part design
5. ‘What is aszembly design batiom up approach®
6. Demdnsirae spacd andlysis, consirdinks and move properbes in assamialy design
7. Esparimeni with produdt sinuciure tools by considernng any mechanical componant ef assembly
B Transiate DML kinematios 5o DG qendnic animalion
& Congtruct an part by using sheed metal paramedars wih alaborata dermonsiration in specification e
10, Wake wee of sheel medal fameaton in BMY concept

Internal Assessmant Pattarn

Cogniive Level  Intemal Assessment 1 %) Intemal Assessmant £2 %)
20 30
L2 40 0
L3 an 40

Tots! (%) 100 00

]



MNERIT | Academic Fsgulation 2020 (R1) | Mechanical | 20MES0Y Campsser Aided Modelling | Approved in 2 ACM | Applicable for the
studenls acrtted in 2022-23 waed. ACY 2023-24 anwards.

Sample Questions of Various Cognitive Level

L1: Ramambar
1. Zhow 20 too's ard foclars in intertaca wilh view ol bar, operation ool ber, specication fres,
2. What is aszembly decign batiom up appeaach?

L2 Understand
1. Demonsirete 30 iools 2rd jocibars in inferlacs with skelch based, dress up, transtarmston, annctation fesfures.
2. Explain graphic proparty toals and foclbar in part dasign.
3. Demonsirabe space analysls, consireints end move propenies in assambly desgn
4. Trangate DU kinematics b DG genesic anmation,

L3: Apply
1. Idenkify mabetials lor differant pad designs,
2. Experiment with produd sinechre lools by consiciadng amy mechaenical companent or sssambly,
3, Conglneed an part by using shaet metal paremeterss with elaberale demonsiration in speciicatian tres
4, Maka use of sheet metsl formation in BIW concept. Make usa of shoet matal formation In BIW concept

CONTROL COPY ATTESTED

Chalrman
Etudias [ME)
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WERIT | Academic Regulaton 2020 (R1) | Mecharical | 20MCX0Z Constitubion of India | Approved In 2* AGM | Applicabie for ihe students
acenifed in 3022-23 wal ACY M23-24 enwands.

= 200Cx02 Constitution of Indla 2 0 0 0

Al e end of he course, sludanis will ba able fo

Mapping with P=
Code  Course Cutcomes Pl POZ POIZ il
souAge1  SHMerg he b skt and modattes sbowirdan , o
JWEHIS ALY O RN Padarcts ’““ Panchiyath. Fy "-"“T"" S T L1
MRS 2 Et::;ﬂl;-‘laﬂfmﬁ.n and Jdiclary systsms in Incian 3 3 1 L2
JMCKIZA  [nderpreting the poitical syslem that exists in India T L1, 12
MMcxpzs Calegorsing the contemparary issuss in global polifics T T L2

gnd Evection comeissian in India
1. Weakly Conbributing | 2. Moderstely Conrbuting | 3. Strongly Cioriribusivg, far S attainment of respective Fas
L1: Remember | L2 Understand | L3; Apply | L9: Analyzs | LS Evaluate | L: Groabe. Dok Depth of Knowledge

Unit I: Indian Constitution 10 Hours
Mszaning of the Indian Canstlution, Historical Background of iha Consiluent Assambly, Gouemment of india At of 1935
end ¥ndian indepandence Act of 1947, Indien Consliution and #s Sallent Fealures, Tha rale of B B, Ambeckar in (he
making of tha Indian Consihsion, The Preamile of the Constitution, Fundamental Righés, Fundamental Dutias, Direcive
Prirciples of Stale Poliey, Pafiamentary System, Federal Systom, Cendre-Stsbe Refalicns, Amendmen of the
Censtiafioral, The Histrical Perspectives of the Caonsituional Amendments in India, Emanency Provisions: Nafioral
Emargency, President Rule, Fnancial Emengency and Local Self Govamment - Constitutional Scheme i Indie.

Unit 1l: Indian Federalism 10 Hours
Meening and Defrilion of Federalism, Structure and Features of Indian Federsfism, Diflarence between Indign and
Fedarafion of ofner Stses, Diference between Federal and Unilary Festures, Cridcal EvdusSion of tha Indian Fecarsl
Syslem, Detertalisafion of Powers, Certre-Slate Relations, 737 Amendment, Panchayath Raj Insihutons

Unit I1l: Union Govarnmart 10 Hours
Prawers of Ingizn Pariamerd, Fanciions of Rsjya Sabha and Lok Sabha, Powess and Fundions of the Prasident, Powers
ard Functions of the Prime Minister, Judiciary — Thie Indesendenca of tha Suprerss Courl, Appointmant of Judges,
Judicia! Reviesw, Public Interest LSgation, Lok Pal and Lok Ayukta, The Lakpal and Lokayukias Act 2013,

Unit I¥: Challenges to Indian Political Systam 10 Hours
Castes A Genaral Chvarvew of the Indian Scenaria The Caste s in the Pre independanca Parod, Gandhi Ambedesr
Debale and the Poona Pact The Pailics of Casie i tha Post Indepandsnce Pedad, Masdal Commission Reservaiicn

Palicy in Gowvernment Joka The History of Commuraliss in Inda, The Cancept of Temarism and s Emargence in the
Global Phanomenan since the Erd of Coid War,

Unit ¥ India's External Relations and Election Commissionid Hours

Cold War end Post Coid War Era, Fareign Policy, Indian and ts Nelghbours, indis's Extanded Maghnouasd in Wiesl
Asig and South Eest Acla Indla’s Relalions wilk the Unked Erates and Rugsia, India and fhe 'Warld Qrganisations. India
in the st E-#."IIIJ:]'. Bection Commission- Fola of Chied Eleclion Commissianar and Eleifion Cormissianerais State
Election Commissicn, Functions of Commissions for te welare of SCISTIORE and woman.

Text Books

1. Austin G.. ‘Warking of a Democratis Canstittion of Indi”, Oixford Univorsity Prazs, Hew Deti, 2004
L Basu Du D, " Infroduction bo e Consibsion of Ingle”, Preatics Hall, Moy Cedhl, 2005
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3. Chandhoke N. and Priyedershind, “Cortemperary India: Economy, Sccisty, Paitics®, Cifond Linhversity Prass, Mo Dalhi, 2009
4. Jayal K. 5. and Mahata P, 8., Oxfed Comparicn % indien Folitics", Codard Linivessy Prags, Mew Delhi, 2010
§  vanalk A. and Bharghava R, “Undeestanding Cantemparary Indiar Critical Perspectives”, Oriant Bl ackswan, Mew Delhl, 2010

Referance Books

f.  Mocrani A, G., “Consfitulion Questions in India: The President, Pariament and tha States”, Oufoed Unwersity Press, Naw Dehi, 2000
2 Chakravarthy B, ard Pendey K. P, "Indian Govemment and Poltics’, Sage Puttcalions, Mew Dalhi, 2006
1. Basjpal kami and Part . Harsh, “india’s Foreign Polley: A Ressder”, Oxford University Press, New Daiti, 2013
4, Leoevidkanth M., “Indian Pelity Sor Cikil Sanvices Examinations™, Tata MoGraw Hil, Maw Dall, 2018
5, Singh M. P. and Savena R., “indian Paltics: Conternporany Issuss and Corcems”, PHI Leaming, Nis Delhi, 2008
Web Refarances
1. hifpsdenwkipodia.orgwikiTedaralizm in ndia
1. hitpsfegislative.govinicansfluton-clindia
3. hitpsienwikipedia.ongfwikiForeign_ralafions_of India
4, hifps:Aenwikipedia orgfwikiiGowemment_of_|ndks
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EES 20HSX03 Managerial Economics and Financlal Analysis 3 0 0 3

At the end of the course, sudents will be abls

Bapping with POs DoK
Code Course Cuteomes POt POz
Understand e thaoretcal concepts of managadal aconomics to make 3
ZOHEXD3T o cisians for business problems J .
OHEXDIZ  Galn adequale thecrelicad knowledge on micRoeCONCEwCS concepls 1o 1 1 1. L2
pefoam succassil business cparations '
HER03S  Understand the bast accounling principles and capital formation and 1 . Ll L2
planning ;
AHSXDIA  Apoky accounting concepts 1o analyae fnancia strength of business 3 1 L3 L4
20HEX03.5  Gain thecralical knowledge an the entreprensarship management and 5 3 L1.L2
hypes of s :
1, Waaity Contributing | 2 Modesalely Corlribuling | 3. Strongly Contiibuling, for e attsinment of respesive Pos
L Remembor | L2: Understend | L3: Apply | Lé: Analyze | L& Evaluate | LG Create, Dok: Depth of Knowledge
Unit |2 Introduction to Managerial Eeonomics and Demand Analysis 4 Howrs

Definifion of Managesal Economics = Scope of Managerial Economics and i Radationship with othar Subjeds - Concept of
Demand, Typas of Demang, Determinants of Demand- Demand Schadule, Damand Curve, Law of Demand and =
Limit=ons- Elaslicty of Damand, Types of Elasticty of Damand erd Measurement - Demand Forecasting and WMeiods of
Fenstasting.

Ralp of Mansgerial Economigt, Law of Supply

Unit Il Production and Cost Analysis 8 Hours
Theory of Production: Maaning and Factors of Production, Peoduction Funclion with One Varable Input| {Law of Varsble
Preparticr], With Two Vasabie Inpuss {Law of Retums 1o Scalg) Thaory of Cost Differant Cast Concepls and Diflsrasg
Relativns between Cast and Ouiput in Shor Run and Leng Run. Managenal uses of Revenue and Cost Concepts Broak-
Even Foint) Priging Siratagies

Econgrvies of Seale and Disaconomios of Scalo

Unit lIE: Introduction to Accounting and Financial Planning & Hours
Financial Acogunting - Concapls and Comentions - Double Eriry System - Praparation of Joumal Ledger and Trial
Balance = Preparation of Fingl Accountsr Trading, Proft and Loss Accoun! and Balance Sheat

Capital and Capilal Budgeting: Capital Budgeting: Meaning of Gapita | - Capitalzation - Mezning of Capltal Budgeting -
Time Value of Money - Methods of Apealsing Froject Prodtatlty - Tradonal Mothods and Modam Mtheds,

Branches of Accounting, Consspt of Working Capdal

Unit IV: Financlal Analysis through ratios B Hours
Compulation, Analyss and Intarpeetation of Liquidity Rafios {Cumanl Ralio and Qulck Rerc), Adivity Ralios {Inveniony
Tumower Rafio and Deblor Tumeser Rafic), Captal Sinctues Ratios (Dett - Equily Rabio, Interes! Coverage Rafia) and
Profitabiiky Ratios (Geoss Peofit Rato, Met Frofil Ratio Oparating Ratie, PE Ratio erd EPS),

Cash Flow Statement and Funds Flow Siatemen! (Theory Ok

Uit V: Intraduction of Entreprenuership and Mew Economic Environment & Hours
Cedintion of Entreprenaur and Enireprenuership, Internal and Extemal Factars; Types of Entrapraneurs, Clazsilicalion of

Entrepraneurship,

Charzelesistic Fasluras of Business, Features and Evalustion of Sole Fropretarship, Farinership, Joint Stock Campary,

Public Ererprisas, Changing Business Erironment in Peat - Liberalzatiors Seenars,

fcluratiial Policy 190
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Text Books

1. Appa Rao M. Vijay Kumar P, "Manaperal Ecancmics and Financial Analysls, Cengage Pubfcalians, Now Delbi, 2011

2 Siddigui S A and Siddiqui A. 5., "Marageral Ecanomics and Financial Analysis”, New Age Irtemasiona Publishers, 2012
3. Hubenadu B. and Ramana 7. V., “Managanal Econamizs and Fimancial Analysis”, Himalaya Publishing House, 2014

4, Aryasri A, R, Tenagerial Econersics and Finaneial Anahais”, Tata Megraw Hil, 2011

Referenca Books

5. Maheswan V., "Managedial Economics”, Sukan Chand, 2014

Surna Damodasan, © Managenizl Ecanomics”, Culend, 2011

Werina Agarwal, " Managarisl Ecanamics’, Pearson Publicafions, 2014

Sanjay Ohameja, “Financial Accounting for Marsgers”, Paarson Publicators, 2011

Maheswadi V., Financial Accounting”, Vikas Pubications, 2017

Daminick Saheaiore, Manageral Economics: Princples and Wodd Wide Application”, 70 Ecilion, Cbdord Uiniversity Press,
m12

Web References

hitpsbiechgesks comimela-noles¥goocle_vigretts

hilps: e smarzwarid. comingles'managanial-economics-and-financial-analysis-pdf-notes-mela
ittt scribd, comidocumenti2551201 2TMels-course-plan

Tl coursera crybrowsel businessentreprensurship

Internal Assessmant Pattam

Coritive Lavel  Intamal Assessment#1 (%)  Internal Assassment 02 %)
L1 40 &0

= o on

=

P L

L2 20 20
L3 i 20
L4 20 20
Total {%} 100 190
Samplo Shert and Long Answer Quastions of Various Cognitlve Lavels
L1: Remamber

6, Whalis Manzgeny Econmmics?

T Whalls meanl by Elasticity of demanc? How dg vou measure it?
8 Define differant praduct curves

2. Dafina Accounting

10. Defing Partnarship

L2: Und erstand

= Explainthe mie ol a Managerial Economist in a Business fim

€ Eeplan the concapt croxs elasticty of demand. Mustrat your answar vwith sulatle examples
7. Explain the formation of 2 ot Steek

& Distriguish batwean B parinership and a joint stock company

& Esplan accouning principies

L3: Apply
¥ Jowmalise the Skwing tansactions
2013 Jan 10 ABC Fimm commentad business with Re.40000
Jan 2= Diepoaited inta ank Rs, 30000
Jan ¥¢ Ecughl poods werlh R 48000 from Kamala
Jan 45 Soid goods worth Rs 60000

)
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2

Cakubane Net Profit Riafion from she following cata

Sdles retuma Ha, 100000 Adminisiration experces Fs 10000
Grose Probl Bs 40000 Selirg expences Rs. 10000
Imcri from invastment Re S000 Logs on accaurt of fins Re. 3000
From the Tofloedng panicutars findoo

Selling price Fis 200 per unit

‘Veriahls cocl R 1040 par uinit

Total fixed cost R 25000

Iy Begak ewen units and values

)  Babestapam aprofif Rs 20000
T fiollowing @ the Ralios related 1o XYZ Limited compsny.
Invergony holding parad 2 morhs
Gross profit ration 25 %
ez profit for the cument yed snfdunced R= 200000
Closing stock is excess of Ra 40000 aver epening stock. Findout
Al Bdes
B} Coslof goods soic
) Closing stk
0)  Openirg stock

L4: Anzlyze

£ pa

ma:tmﬂﬂsﬁt.mﬂ{m. The average annual cash inflows are Tkaly 1o be Ra.46000 for a period of 5 Years calucalls IRR for the
The cost of project is Rs. 50000 The anrual cash junfizws far tha neet 4 yoars ara Rs 25000 what s the PP bor tha project
A firm is considering two diferent investment optians A & B detaises of both the optiors ane glven below (R, in Lskhs)

Investment cost | Inflow1 | infiow2 | infiow2 |
Opslon A [25) 10 10 2
Qption B 0] | 15 20 i
ARR method (ARR on edginal imvesimeani
Inintial Frvestmeant Rz, 1200000
Casnrdows (RS]
Yoar | PmjectA | Projed B
1 BO0I0C | G00DAD
a S00000 3600400
3 200000 200000
] e 00000

CONTROL COEY ATTESTED
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mi‘msﬂﬂﬂ'ﬂwnﬁngrmmﬁlg 3 0 0 3
At the end of ke course, shudents will be able to

Code Gourss Oulcomes Mapplng with POs  \_

PO PO12
MCSA0E1  Musirate the use of hasic concepts of Pythan Programming 3 1 1193
005032 Demonstrabe the use of conirol Steuctures and Data Stnechres (n
P 3 1 L1, L2
ICHA0E3  Build programs using functians for resaleneg simple pesblems | 1 LY, k2
20034034 Explain lhe usage of Object criended concapts and fies i 7| L1, L2
1

MCS4035  Apaly mathematcal ibvaries for analyzing dats sets with GUI 3 L1, L2
L1: Remnembes | L2 Understand | L3: Apply | Ld: Analyza | L% Evaluale | LE: CreateDioK: Depth of Knowledge
Unit | Intreduction %+ 3 Hours

Ingroguckion bo Python, Prograny Development Cyole, Inpul, Processing, and Oulpul, Displaving Cutput with the Prin
Functlon, Comments, Varables, Keywords, Reading Input from e Keyboard, Performing Cakidalions
Operators-Arithmeate Operaiors, Compansan (Retional) Operalors, Bitwise Opersiors, Logical Operaears, Assignment
Dperalors, Membarship Operators, Menlity Operabars, Type Comwrsions, Exprassions, More about Data Output

More about Dafa Culput

Uit Ii; Control Statements, Data Structures and Strings 9+ 3 Hours

Comiral S5gtemands: I, -Elsp, Faor, Whils, Ereak, Contrus, Pass

Data Structures: List, Tuples, Sels, Dictlonanies, Sequences, List Comprahension

EEEE String Formating, Accessing Chirscter and Substring in Sirngs. Data Encrypficn, Stangs and Number Systams,
Methods

tove about Whils, Confinue

Unit B: Functions and Modules 8+ 3 Hours

Funztions: Defining Smple Funclions, Funcons as Abstraction Mechanisms, Prablem Soiving with Tep - Diown Design, Design with Racursiva
Funelians, Case Study Gathering information fram & Fie System, Managing a Program's Memespece, Higher Crder Function,

Modulas: Cresting Modules, imper] Statement, From. [mper Stalamend, Mame Spacing, Bullls Medules - O, Random, Msth, Cmath, Porint,
5an, Requesl, Date, Regex.

Packages: Introduction 12 PIP, Instalfng Packages using PIP,

Mare Programs wsing Furclions

Unit IV: File Operations and O0OPs § +3 Hours

Fila Oparations: Reading Corfig Files in Pylhon, Wiiting Log Files In Python. Undersiending Flead Funcions, Read{). Readine] and
Readiinas{), Lindermanding Wite Funsfions, Writa(] and Wiitelines(), Manipulating Fie Panter using Sesl, Programming using Fie Operalions,
Citject Orientad Programming: Concept of (s, Otject and Instances, Construcsor, Class Aliibuses and Deslnciors, Raal Time usa of Claes
in Live Projacts, Inhentance, Overapping and Ovedoading Operaioes, Adding and Relreving Dynamic Altrbuites of Classes, Programming
using O0Ps Suppert,

mw Classes: Objects and Ciasses, Data Modeling Examgiles, Case Study on ATM, Stuchming Classes wilh Inheetasce and

Case Sty on Libvsry

1
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Unit 8+ 3 Hours
{raphical User interfacest Tha Behevior of Terrinal Based Programs and GUI -Based, Programs, Coding Smple GU|-Based Programs, il
Usefin GLI Resowroes. Programming: Introductian to Programming Cancepts with Scraich.
Mathemetical Libraries: MumFy, 3Py, Svmpy, Pandas, StatsModels, Malploti and Grigplol

Chier Ussfl GLU Resourcas

Toxt Books

1. Henreth &, Lambet, ® Fundameantais: of Python First Programs”, 1@ Edition, Cangege Laaming, Inc., 2017
2. Vamai Kurama, "Python Programming: A Modam Approacs™, 1# Edition, Pearson Education, 7018
3, Mark Lule, Leaming Python®, 12 Bdion, Cricly, 2019

Raferenca Books

ms.%mmmWhnmwm F;IW‘_ERG Press, 20110
ang Y., to Programming Using Pyshor”, 42 Edfiion, Pearson, 2012
Chin, Cie PoonPrgmrin’ o S, P, 2008
Wah References
1. htps:feww. tenar elsport comiphonXoythan_haoral pdf
Intarnal Assessment Pattern
Cognifve Level  Inemas! Assessmant#1 (%) Inbema Assassmant #2 %)

RS B

L1 50 50
L2 50 50
Tatal (%) 100 100

Sample Short and Long Answar Questions of Varlous Cognitive Levels

L1: Remembar

What Is ihe difference bebween lis and bugles in Pylhon?
Wil are tha loay features of Pythan?

Whal type of languaga iz python?

How is Pyihon an isterpeeled ngquage?

Witial is pap B7

L2: Understand

1. Give & campasison bebwasn Esis, fuples, dicianaries and ssis

2 Explain abost methods in Lists of Python with apprpriate axamples
i Explain the aperstors in pyfnon with approprate examgles
-l

e

Ewplaim how b0 implament Inhesitance in Python
Expiain modules and Fackages

CONTROL CORY ATTESTED
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20ME403 Kinematics of machinery 3 1 0
At the end of the cowrse, students will be able 1o

Code Caurse Dulcomes B0 PO PO PSO1 Dal
SMESD3.1 Ideniity difterant panciples and Inversians of planar i 1 1 1 i3
JOMESL3Z  Model lowsr pair machansms 1 1 1 | L3
20ME403.3 mﬁm‘“ﬁghﬁ Acelbaton St b 1 1 1 L2
AMES0L4 mm ;ﬁ:ﬁ”““""‘ o 2 1 | L3
IHAEA035  Build the bigher palrs mechanisms 2 | i 1 L3

1. Weakly Canlribising | 2. Modarately Contribusing | 3. Strongly Contribuiing, for he asinment of respective POs

L¥: Remamber | L2 Linderstand | L3: Apply | L4: Analyes | L5: Evalate | LB: Create, Dck: Dapth of Knowledoe

UNIT = I: Machanlsms 11 +1 Hour
hechanisms: Elemenls or Links, dassification, rigid Link, fieodble and fid Ené. Tvoes of kinematic pairs, sliding, tuming, roling.
sentw and sphanical pain, lower and higher pars, dosed and opan pairs, constreined molion, completely, partialy or successhuly
constraired and incomplitely consirained. Grubbers criterdan , Grashotfs law , Degress of freedom, Kutzbach crterion for planse
mechaniems, Machaniem and machings, dassficafon of machines, kinemate chaln, Inversion of mechaniss, mverson of
mechanism, ieversions of quadnic cyde, chain, single and doukle shder crank chains.

Profilams on Degreas of feecom and imsarsion mechanisms

LINIT = II: Lowar pair Machanism 11 + 1 Hour

Lowar Pair Mecharism: Exact and approximate copiers end generated fypas, Pesuceilier, Hadl and Scolt Russall, Grasshopper,
Walt T. Chabichell 2nd Raber Mechanisms and siraight Ine metion, Pantograph, Condifions for comact slesdng, Davs Slesring
gedas, Acknrman's stearing gaar, velocity ratic; Hooke's Jeink: Singis and double, unkvensel coupling, eppicakion, protilems.
Froblams on stearng gear machinizm

LIKRIT - HI: Plane motlon of body 11 + 1 Hour
Knamafics: Veloclly and accelersfion, moticn of a fink in machine. Detemminadon of Veloclly and acceleration diagrams.
Graghical method. Applicaion of relsfive velocity methed dour ber chain. Velocly end acceleration analysis of for a given
machanism, Kleirs construcfion, Corials acceleration,

Plane motion of body: Instantanecus cenire of rotation, centrolds and axodis, nilathe matian between tao badies, thres cenfres
i line thaorem. Graphical desemminalion of instantanecus centre, diagrams for simple mechanisms and deteminaBion of angular
valagily of painls and links

Dadarminafinn of Corolls component of Beoelarsion,

UKIT = IV: Camg, fallowar and balt drives 11 # 1 Hour
Lams: Diefiniions ol cam and folowers, their uses. Types of followers and cams. Terminglogy, types of folowar matian; Unifams
valogity, Simple hammornic mation and uniform acceleration end retandation. Maximum veloeity and maximum accaleration during
autward and ralum sickes in the above 3 cazes, Analysis of melien of followers: Roliar foliower - drcudar cam wilh straight,
concave end conves flanks.

Powes Transmissions - infroduction, Bedt anc rope dives, selection of bl drive- types of belt drves, belts, matergls usad for
beit and ropa drives, velodty ratio of bak drives, sip of bell, creep of bel, tensions for fiat belt driva, angle of contact, centrifugal
{ension, meximum tereien of bel, Chains- length, angular spead ratio, dassification of crains.

Manimum valaoty snd sccelersiion, displacemant amalysis.

UKIT = V: Gaars 11 + 1 Hour
Gaarz: Higher pairs, Tiction wheels and toolhed gears=types, law of gearing, condidcn for canatsnl velocity ratio dar anemission
af mellen, Fam of teeth: cytlaid and imclutes profiles. Velooity of slding, phenomena of inleriorences. Methods of interferanca.
Condian for mini=wm rumber of teeth fe aveld inlore rence. axpressians for arc of condact an peth of cortact
Introduiction to gear Treins, Train vaiue, types, simple and reveried wheal tain. Epicycical gear Train Medhods of finding train
valug or velodly ratio. Epicycical gear iraing,

Soinction of gear box-Differantial pasr for a0 suforobie.
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Taxt Books:

1.-lagaceash k&, Theory of Mechanams & Machines by, Matopallan Pt Lid- 150 Edbion-2015
2 Thamas Besan, Theary of Machines, CBS Pubkshers- 1% Edilion-2014
% Ratan 5.5, Theory of Machines, TMH Publshers- 10m Edition-2011
4. Vickers, Theary of machines and kiachingry, Ouford- 129 Edition-2017
Raferences;

1. Sadhu Singh, Theory of Machines, Pesrsans Education Publications- 10 Editian-2011

2. GhoshoA & Makk A K, Theory of Mecharlsms and machings, Easl West Prass Pt Lid- 13* Egiton-2013

3, Ashok 3, Ambeker, Mechanim and Machine Thecry, PHI Publishers- §2= Edition-2012

4, 1.J Uicker, G.R Pennock & JE Shigley, Theory of machings and Mecharisms, Oxlard publshers- 55 Editlan-2015

Web Referances:

1
el

Dt s;iingtel, ¢ intoourses'] 1201 04/11.2104121
hepsiinpted. 2z In‘eourses! 1 20511 2105250

intarnal Assessment Pattern

Cogniive Lavel Il Sssasement #1 (%) Internal AssessmeT 22 (%)
an it}

L1

L2 an 40
L3 40 40
Totel %) 100 1060

Sample Questions of Varlous Cognitive Lavels

L1: Remember

-

g,
&
B

L2 Un

1.

2
3

In 2 crank and sizted bver uick retum mation mechanism, the distance between ia finad centers is 240 mm and the length of the
Anving crank fe 120 mm. Find the inclinalian of the slottad bar with the vestical in Fa exdreme position and the time rafio of cuiling
siroke o the refum soke. i the lengeh of the siotied bar i 450 mm, fing the [englh of the singioe i T va of sthake passes Hrough
thiy dxtieime postions of the free end of the lever.

“ﬁiﬂ:_ii Kutzback's criterion for degres of freadom of plans mecharizma? Inwhat vty i Ginubar's ooiterion diffarent from 0¥
Explain double sider crank chain mechanism and it inversion with neal dagrams.

How 1o cefearmine corials accaleralion companent and which cases i occurs?

derstand

Expladn with a neal sketch, Pantograph machanism, Stale iis applicaiions.

Orew 2 naal shetch of the Scolt Russal's mechanism, and explain its working. How ths mechanism can e madified to produce
{Frasshapper mechanism

Locate @l the nstantaneous canlres of he sider crarik mechanism 2s shown in Figure, B lengths of crark OB and connecing rod
AB are 100 rm and 400 mm respacively. If the crank rolates cliockwiss with an angular valodty of 10 moés, find: 1. Veloety of tho
slider A, and & Angular velocky of the conrscling rd AB.

An éngine mechanism, the crank C3 = 100 mm and the Connecting rod BA = 300 mm with seetre of granity G, 100 mm fom B, In
the pesiticn shown, the crankzhatt has 2 speed of 75 radis and an angular scesiecalion of 1200 radis?, Find: 1. Veloely of G and
anguilar velocky of AE, and 2. acceleration of 3 and angutsr sccelaradion of AB,

ER
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5

TP

PORS i & bour bar chain wifh nk PS fxed. The fengths of fhe inks are PO = 625 mm ;OR = 175 mm ; RS = 1125 mm ; end P5 =
200 mm. The crank PO rolates at 10 radSec clockowse Draw e velocily and accsieration diagram whan angie OPS = 60 and O
and R lia.on the sama skde of PS. Find the anguiar welocity and angular accelaration of links OF and RS

Lize the foliwing data in drasing the peofile of & cam Inowhich & keile-edged folkeer is raised wilh uniform accslenaion and
decetaration and Is kwersd with smpla harmonic mofon: Least radus of cam = 5 mm; L of foliower = 45 mmc Angle of ascent =
B0 degraas; Angle of dwill between ascenl and descent = 40 degreas; Angie of descent = 75 degrees IF thi cam rolabes at 180 rpm,
defanmina the madmum velocity and ecceleraion during ascent and descent.

& cam, with 2 minimum radius of 25 mem, rolaling ciockwise af & pnifoem $peed 5 10 De designed o give 3 rolier folower, al the
el of & vl rod, moficon desorined bidow ;

1. T swise the valve (kraugh S0 mm dudng 1207 rolalion of the csm;

2 To kesap the valve fully raisad through nest 30

3 To korwer thet vk during rast 507 and

. To keap the valve cosed during rest of The revolulion Le. 150°, The diameter of the raler is 20 mm and the damalar of (b cam
shafl is 25 mm. Draw e profis of the cam when (3} the ine of slroke of the valve rod passes theaugh tha axis of the cam shaft, and
{ the: line of fne siroke Is offset 15 mm from the axz of e cam shad. The dispacemsnl of the valve, whie baing ralsed and
lowenad, B |6 take: plasa with smple harmenic mafon. Detemine the masmum scesleralion of the velve rod when tha cam shafl
rotabes &l 100 r.pom, Orae e displecemen, the velocity and Lhe aocelferation diagrams for one compiebe revalulion of the cam,

L3: Apply

r = L

Ehaft rotafing 8l 200 rpm drives ercther shalk at 300 pen end Sraramits & KW Srcugh & belt The bt 2 1900 mm wide and 40 mm
thick. The distance between [he shalls is 4m, The smaller pulley is 0.5 m in diameler, Cakcuiane e siness in (he bel if i1 1. An
open balt dive and 2, & cross bell deve, Take p= 03,

A plrion with 24 involtes feeth of 150 men pilch circle diameler dives 3 rack, The addendum of [he pision and rack is B mm, Whal
is 1he |sast prassuna angle which cam b used if interfesence is 1o be avoided? Using this pressure angle, find the langlh of &t of
contzct and the rnumber of beesh in canfac,

Drerive am expeession for lengh of pafh of contact, length of arc canlect and comtee! rafo for a par of iInvoiules geers in contact
Deeriver am equalian (o delanming the lengih of path of contact by 3 pair of meting spur gear.

Lecabe all the instantaneous coenlers of the sider crank mechanism a5 Shawn i Figuee, The lengins of crank 02 and cannesting rod
AB are 100 mm and $H mm respectively, Hihe mrank rotates clodowisa with an angular weiocity of 10 redis, find; 1. Velochy of the
sidar A, and 2. Anguiar velodily of the cannecting rod AR,

CONTROL COPY ATTESTED

35




NSRIT | Academic Reguiatian 2020 [R1) | Mechanical | 200ME404 Pluid Mechanics & Hydraullc Machines | Approved in 2+ ACM | Applicabla

for the sludengs admifted in 2022-23 wak ADY 2023-24 crwanis
Z0ME404 Fluid Mechanics & Hydraulic Machines 3 1 @ 3
Allha end of the course, sludents will b2 able o

Coda Caurss Dutcomaes
20ME4D41  Classily ®e propertias of fuld and shudy of fuld in stale

1 1 i 1 L2

condilion
Inferpral the dynamics of Muids and boundary layar

WM ditions 1 o A L2
Cemonstraie  nelueal & lorced  comanlion  wsing

SRS dimessional analyss 2 ! 1 1 L2
Select the approprigte pump based on Hs working princple

2OME4DA 4 S e Z 4 1 1 L3

OMEADS & loeritity (he performance and congtrucion of varous Spes 5 i 1 1 L3
of fiz in lurhinas,

1. Weakly Corfrbuting | 2 Moderalaly Contributing | 3. Strangly Consibuing, far the attainmant of respecive Pas

L1: Rememer | L2: Understand | L3: Apply | Ld: Analyze | LS Evaluate | LB: Create. Dok Depth of Knowlsdge

Unit i: Fluid Proparties and Flow Characteristics 11 + 1 Hours
Linils and dimensions- Properies of fuirs- mass density, specific welght, specic volume, spedific gravity, viscasity, comprassibilty,
wepour prassive, surfaca bension and capilladty and Meesurement of pressures. Flow charasieristics, appkcalion of confinuity
equaltien. enargy equalicn and momentum equation. Tetsl Pressure and Cerire pressure for Plane Surlace. Bugyancy and
Floefing-bucyancy centra of buoyancy, Meta centrs, Mata centriz helght, Condion of Equilhéum of fcating and submerged bodies
Oucilation of & fivating Body

Unitll:FlowthroughGlrcularGonduits 114 1 Hours
Types of Fiuid mofion -Rate of fiow, Continuly equation, Velogity and accelesation, Poterfial funcice snd Veeex Now. Equsion of
mtion-Eular's equesion of malian, Bemoulls equation, applcations of Bemoulirs equation Concept af control volume, enenyy
gqualion and momertum equaion Hydrauic and energy gracient. Laminar flow Miugh drculer conduits and cimular annul
Boundery layer concepts = types of boundary layer thickness. Dancy Waisbach equation, friction {actar-minor [osses, Fiow through
pipess in serias and paraliel

Frae Ligeid Jofs, Orifo and Mouth plece

Unit 1l: Dimensional Anatysis 11 + 1 Hours
Meed for dimergional analysis, methods of dimensions analysle Simiilude, fypes of smiftude, Dimensonless paramoions,
applizadon of dimensicnless paramelers = Modsl snaiyss.

Unchalorded and dislorted models

Unit IV: Pumps 11 + 1 Hoars
Impact of jets - Theoey of mta-dynamic machines, various efficiencies, velpclly compenents al eniry and exit of the rotor, velocity
triangles. Cenbrifugal pumps, working principie, wark dons by the mpeliar, performance curnves. Reciprocating pump, wesking
principie, Rotary pumps, classificatian

Jiet Propulsion of ships

Unit V: TurkImes 11 + 1 Hours
CAassification of burbines, Haads and affciencios, welacily Inanghes. Axial, radial and mived Sow futnes Polon wheel Frands
turbire and Kaplan lurbines, working principles, work dane by waler on the nrner, drafl uba. Specific speed, unil guantitiss,
pafomance curves for furbines, goveming of lurbines

Hiaraakic Prass and Mydvaulc Accumoisfors

Tent Books:
1. Modi P.N. and Seth, S.M. “Hydrauglces and Fiuid Mechanics®, Standand Boak House, New Delhl 2013,
2, Bansal R.K Fluid Mechanics and Hydraulic Mchinary™, & Edition, Laomi Publications, 2005,

e




MERIT | Academis Regulatian 2030 (1) | Mechanical | 20ME4D Fluld Mechanics & Hydraule Machines | Appeoved in 2= ACHK | Applicabis
far fha students admied in 202223 wad 80Y JE-2M onwands

3 Dizon “Flud Mecherics®, ™ Edidon |Basuiar
Refarancs Baaks:
Grzebal WP, "Engingenisg Fluld Mechanieg”, Taylor & Francis, Indian Reprint, 2011
Humar K, L., "Engnearing Fluid Machanics®, Eurasta Publishing Mouse(p) Lid., Mew Delhi 2076
Robert 'W.Fox, #an T, McDaonald, Phiip J.Pritchaed, “Fluid Mechanics and Machinery” Eurasia Pulishing, 2011
Streeler, V. L and Wyde £ B "Flid Mechanics”, Melirse HI Publshing Co. 2014

Fo L o=

Wab F.m‘mn:n

Internal Assessment Pattarn
Cognitve Lavel Irdermral Aasessment i1 (%) Inlemal Assesament A2 (54)
L1 [F1] -
L2 40 40
L3 . 1]
L4 & =
Total (%) 100 100
Sample Short and Long Answer Quasiions of Varlous Cognitive Levels
L1: Remember
1, Define Surface tersion on a Bguid draplel,
2. Dafine buoyancy.
3, Dafine dimensional enalyss.
4, Daling momonbum Hickness.
L 2 Undorstand

1, A Usube i made of bwo capilanies of darneler tmm and 1.5mm respectivaly. The fuba ks kept varically and parialy  filed with vadtar
of surfece temeren (L0736 Mim end zeno contact angle. Calculsle the diflerence i the levetes of fhe mankel caussd by the cspilary

2. Saate Dancy-felsbach equaon QR Whisl 1s the expresaion for head ks cus 1o ickon?

3. List tha repaating variebies used in Buckingharm n fhecrem

4. Expglain In cetal abeu Specific Spead of lurbing & Typa

5. Eriafly enpiain abaut Cavitsliors in centnfugal pumps

L 3: Applying

1. A cenbrifugal pump wilh an impeler digmeter of 0.4m ning ab 150pm, The angle & ouled of the backward curved vang is 257 with
tangent. The fow velocity remeing consient at Imis. I the manometie effclency |8 84%. Detaming the fraction of the kinetk: ensrmy =t
ouilbe rescornid a8 stalic hidd,

2, A reaction furbing & 450 pm, head 120 m, dameler al el 120 cm, fow anea 4 m2 has angles made by sbsclute and reiEtive
velooites atined 20 and 60" respec ively, Find soluma Bow mile, HLP a5 Effidency,

. Derrva expresshan for the force ewarted by the et of waber on 8 senes of movieg radisl curved vanes mousied on awheel, s find e
raxianum efciency




NSRIT | Academic Regulation 2020 (R1) | Mecharical | 20ME405 IC Engiies and Gas Turbines | Appesved In 55 ACM | Apphcable for the
studenis admited in 2022-23 w.e, ACY 2023-24 orwards

Ze8 20ME4D5 IC Engines and Gas Turbines I 1 0 3

Al the end of the course, sludsnts wil be ablz 1o

Mapping with POa

Codo Course Dubcomes By PO PO12 B502 Dak

SOME408 1 :lem:ﬁttaa&ad;é:ahmcmr&rgw&ﬂam 3 3 i 1 L2
Experiment with fugl metering and fuel supply for

HOME4DS 2 ciffuran IC angines 2 i | 1 L3
COrganize performance analysls of 10 engines wilk 2

. nomial and ebnoneal ComBusEan pherament 3 2 1 L3
Conbeast the effects of convenbonal and mon-

DMEASA | cemartionsi fuels for IC engines. 4 2 ‘ 1 L2

OME40G 5 m b performance cheraciariskcs of gas 5 ; 1 , "

1. Weakly Conlributing | 2. Moderately Contributing | 3. Stromgly Contriguting, for the stainment of respective Pos

L1: Remembar | L2 Undesstand | L3 Apply | L4: Analyza | L5: Evaluale | LE: Creaba Dol Deplh of Knowiedas
Unil-=Airstindand Cycles RAcualCychazadAnalysis 11=1Hours
hm-:i:-nuﬁmﬂmmhummmmmium.ﬂmﬂ&wnﬁmunﬂammmmﬂﬁ'lsm.m
Liezs Factor, Hes| Loss Facier, Exanrt 5 Bowdoar-Loss dus io Gas eschangs pocess, Voimals

Efbciency. Logs dee to Rubibing Fricfon, Acua) end Fugl-ar Cyoes of C1 Engings

muzl.ﬁaﬂm 11+1 Hours

priss - Class¥icalin - Working pénciples, Vietve asd Port Timing Diagrams, - Engine aystems = Fusl, Casue I, Fudl Ineciom Igattizn, Ceal
aﬂhtmmwm ol separchargiag and fart) chanyng ik G i SRR A S
Unit=llLCombastiening.l.andl | Exgines 11+1Hours

Combaslont in 5.4 Engines : Nomal Comiestion and aimema eeerbusfoe - im patence of dame spesd sed abioct of anging variables - Types of Abacomd
combison, pre-nilon anc noceng [eeinalion o | = Fust mquiremants and fuel ratiag, et &nock additives = combustion chander - equbanants, e
Combastion in C.L Exgies  Four slages of comizesion - Delay period end 2 Inpeniasce - Bt of engine variables - Diaset Kaock~Nesd §or B mowsent, susion,
COMpressn 894 oombeslion induded fertaznce - aren and dhidisd cambusion dhamizens ond noerieg ezed - izl requnemasts atd kel aing.

Unit= I : Maasuremant, Testing asd Perfomance 1141 Hours
Meazsuremen, Testing erd Perbnana: Paramelars of perbmence - messuremen! of oylrdar pressus, fueh consumpsoe, & e, wckautt ges compoeiion,
Brase power = Deteminadon of ficfineal |zsses mnd indiceted power - Permiants 165t - Heal haienoe shes| and dhat

Unit=V:GasTurbines JetPropulsicns SRockets 11+{Haurs

Eraryion cycle, Smpee gee Rubineplanl- ikl cpcke, essentlal componenls- pasirmelers of perfommence- actial cyche = mgareratin nler coning Endl sehealng =
sieeed eychy ype gas furbinzs, mesls and damiris, bypas of combuséon chambers Jet propalsions, Privciple of epersisn ~chissicalion o et propulsive
gneE - WOdRg  prncpies  wih  oschemelic  cligrems sed  mpreseniafion  on  Ladegrendvestimsiowsardpmpsskaeficney-
turteelengnes ermedmamict s parbmnargasvelislon| Dedrvlinsand Simpin Protlens) Rockelzworiing péncips = clesstioation - progedan fyge - nst
erepakiavd aliciency - spedific inpakse -solidandiiqudpeopellanirockesenginesioel y Theoraficaiconcepts)

TextBoaks;

% Heywood J.B, |.C.Enginas Fundamentals, 107 Edition, TMH Publications, 2015
& Ganesan, V, LC.Engines, 15* Edifon, TMH Publicalions., 2017
3. Paihak G.K. SDKChevan, |.C Engings, # Edifon, Standard Pubications, 2011
4, Rajput R, Tharma! Enginesring. 10° Edition, THH Publcatiors, 7015

Referancas:
I. Femgnsan & Wiley, |.C Enginas, T Edition, Cangage Publications, 2012
2. Teylor, The |.C.Engineirihecryand Practice, Vol | 2048
3, Hamadhas A5, AtemativeFuelsieTransporatan, 100 Editicn, 5 Chand Publications, 5018
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NSRIT | Academic Regulston 2020 {R1) | Mechanical | 20ME40G IC Engines and Gas Turbines | Approved in 5* ACM | Applicable for the
sluderils admitted i 2022-23 waf ACY 2083-24 cawads

Wab H.-fmnm

2 hﬂpﬂ .'J'm.rw.ex,:rﬁsslrhiw rrmmur.amn mmfpruﬂumru:-mgmamnﬂm
Intemnal Assessment Patlern

Cognilive Level Intemat Assessmant#1 (%) Il Assessant 42 {35}
L1 n 0
L2 3 40
L3 an 40
Tetal (%) 100 100

Sampla Short and Long Answar Questions of Varlous Cognitive Lovels
L1: Remember

ol e [ T

Defive The phencmenan Knocking in spark igniled engines?
Wt are assumplions made in s@ir sandand spcles?
Wit & maani by delsy period?

Defing Volumelric eficenty?

Diafing Mean efiective pressare?

Wt i3 mesan by abnormal combuslion?
What do you maan by perfomance of I emgine?

Lis! put tha main paris of & C1 & 5 engine’

L2: Undorstand

L3: Appl

L e = SR ol i de Lo g =

L

Explain ils importance for calowiation o f volumetnc effidency in the performancs fesi?,

List the difierent methods used for fnding frickien power and indicated power of ar engine Explain in detal.?
Explain nemnal and sbncrmal combustions in 51 engire?

Explain the phenomenon of knock in 31 engine, Discuss the sftect of angine variables on knock?

Discuss abaud Exbanie! Blow down and Loss dus |o Gas exchangs process.

Witat ts ignifion [ag Explain the tashans effecing igrition lag?

Dalermine the process of evaluating indicaied power of an 10 enging?
Campare actudl cyde and air standand cycle of 51 enging?
The falowing dala was. recorded during festing of & 4-shroke cyse gas engine, Dissmelers 10 o3, Sirake= 10 ¢m, Sposd= 1200
rpm, Area of tha positiva loop of the indicalor diagram=6,75 em | Ares of the negativa loop of the indicator degram=0.25 em,
Length of the Inglcator diagram= 56 mm, Spring canslant= 3.5 bantom. Find the incicated power of tha angine.
Discuss the vanous mathods for measwament of beake power?
Does the fame front exisl in a ). engine? Explain
A test on a singie-cylinder, bour-sireke ofl engne Baving & bore of 15 ¢m and stroke 30 cm gave the foflowing resulls; spoed
300 rpm; braike torgua 200 Nm; indicated mean affective resse 7 bar fuel cansumption 24 kgiy cooing waler flow 5
kgimin; coofng waber lenparatune rse JS0C; air-fuel rafio 21 exhaust gas temperature £100C; barometer peessmee 1 bar
raors temperabune 200C. The fusd has a calorific vales of 42 MMy ang containg 15% by waight of kydrogen. Take lalect heat
of vapodzetion as 250 kMg, Delermine: ) The indicated thermal efiigercy. (1) The wolumetdc effidency based on
almesphenc condors. Draw up & heat balance in terms of klimin Take Cp for dry sxhaust gas = 1 k3G and super-hagted
ateam Cp = 31 kikgk; R = 0287 kikgil?

CONTROL CEPY ATTESTED
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HERIT | Asademis Requision 2020 (R1) | Mechapical | 20ME4DE Fluid Mechanics & Hydraulic Maghinery Lab| Approved in 204 ACM |
Applicabla for the shudenis admitied In 3022-23wad ACY 2023-24 orweards

20ME4DE Fluld Machanics and Hydraulic Machinery Lab g 0 3 15
Althe end of the course, sludants will ba able o
Mapping with Pos
Coda Gourss Quicames FO1 PO2 POd
ZOMESDE Fird 1he forcas of watar et sirking on vadous fypes of vanes E 2 3
JJEACE. 2 Eualuate fha peromiance Pellon Whas k| -] Z
Z0ME40E3  Evaluale ha performance Francis Turbing 3 4 Z
JOEADE4 Evaluale e perlammance Kaplan Turbine 3 z 2
ZOMESDESS  Evaluale h peromance Sngla Siage Centrfugal Pump | 2 z
ZIMESDEG Evaluate e periormmance on Muli Stage Cenfrifugal Purg | 2 )
ZDMESDET  Evahusle the pedomance Reciprocating Pump 3 2 i
2DMELDE.2 Compare the accuracy of Venlurimesar | z 2
JDMES06.9  Compare fhe sccuracy of Onbse i Z 1
IME406.10  Find the Fricfion Factor of ghean plpe. 3 2 2
ZONESD8.11  Find tha Loas of Haad Fasbor of given pipe. K i i
20MEAD6.12  Caloulaty the Coeficient of lachange of Flow Mator ‘| i 2

1. Vieahly Conributing | 2. Moderately Confributing | 3. Stongly Contribufing, for the attainment of respactive Pos
L1: Ramember] L2: Understard [L3: Apply |L4: Analyza|L5: Evaluain) L5: Craats, DOK: Dagth of Knowledge

List of Experimants
I, Impact of jeks on Vanes.

Perfamangs Test on Peian Whes,

Parfoemance Test on Franss Turbine

Performance Tes! on Kapéan Tisine,

Performanca Test on Single Slage Centrfugal Pumg.
Parfprmance Test on Mut Stage Cantrifugal Pump.
Perlamnance Tes! on Reciprocating Pump
Callbration of Vestunimater,

Callbraton of Orifica meter,
Debammination of fnctian faciar far a given pipa ina.
Determination of loss of kaed dus 1o sudden contraction in 3 plosire.

B3 p

W ope =4 e n

— i
—

Rafarancas

3. Lab Marual for Flad mechanics and hydraulic machinery, Deparment of ME

CONTROL COPY ATTESTED




MERET | Ataderse Regulation 7020 [R1} | Machanica | 20MESDT Therma Engnaaning Lab| Appeoved in 2=4 ACM | Apzticable for the Sludenis
admifled in 2022-23waf ACY 2023-24 onavands

n 20ME407Thermal Englneering Lab b 0 3 15
At e end of the course, students will be able o
Mapping with Fos
ode
c Course Outcomas BEY B4 -
imigpred the effect of vanous operaling  peremeters in enging
20MEAMTA parbemanca. 3 1 i
2IME4DT.2  Expediment with fuel meteding and fusl supply for differant 10 engines 3 i 1
Cirganize perfarmance analysis of IC engines with norma and abinarmal
20nE40T.3 comtsiion pheramena 3 2 i
NEST 4 mmaﬂm;lwmnmﬂnmmﬂmmmt 3 5 "
AMEATT.S | Davalop the parformance charactenistics of gas turkines 3 i i

1. Weakly Centributing | 2 Moderatsty Contribasing | 3, Strangly Contributing, for the atfsinment of raspective Fos
L1: Remember | L2; Understand | L3: Apply | L4: Analyze | L5 Evalugts | LE: Croate Dok: Dapth of Knowledge

List of Experiments

LC. Enginas valva snd port iming diagrams

Tosting of Fuels = Viscosity, Nash paini, fine poinl, carbon residua, caionfic value.

LC. Engire periamance sest and Exhaust emissicn mansuremints (4 -strake High Spaed dissel angine)
L. Engire perfomance tes! and Exhaust emission maasuements (4 -strake Low Speed desal enging]
Evaluation of fricion power by conducting Morse tast an d-stroke mulli cylindor engine.

Determination of Fricion Power by relardation besl on IC engine

LC. Engine heet balance o difarerd leads and show the haat distibution cune,
Econcenical speed test of an 1T engine.

Eslimalion of staam quality by thra®ing and separating cakarimetar

Perormance bast on reclprocating air compressar unit

Dis-gszembly | assembly of different parts of bwo whealers. 3 wheslers & 4 wheslors. Tractor & Heawy duly ergines covaring 2-
wiroke and 4 stroke, Sl and Gl enginas.

= =5 U0 O e R N e 0 P e

=

CONTROL COPY ATTESTED
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NSRIT | Academic Regulalion 2020 {FT) | Mechanical | 2005407 Pyihen Programming Lak| Approved in 2 ACM | Applicable for the shudznts
admitted in 2022-23 wal ACY 2023-24 orvwards

ECSW?WﬂnnmenmﬂmLih 0 0 3 15

Al e end of the course, sfudents will he 2ble fo

Mapping with PO=
Code Coumsa Outcomes P04
20054071 Make use of Contral Stnuctures in Python Programnsing 3
20054072 Craale Programs using Funchions 3

20034073 Buid the Programs using OOPs prnciplas
20C5407 A Make wse of functions 12 drow hurle graphics

54076 Dovelop S programs using MatPiati Gbrary 9

1. Weady Conributing | 2 Mederately Contriouting | 3. Strongly Contribing, for the aitainment of respective Pos

Liat of Experiments

1. 2 Wribe a program that asks the user for a waght in Kiograms and comets it 1o pounds
b. Wrile & program Lo fing total Bnd sverage of 3 numbers
&, Wriba 2 program that usea a for loop bo prnt tha numbars & 11, 14, 17, 20, ..., B3, &G, BD

4 & Write & program that should print cut the user's name the specified number of limes

B Use for loap b print & tianghe like the one balow, Allew the user bo spatity b high the
triangle should be

¢, Geramba a random number between 1 and 10, Ask the user to guass the rumber and printa
massaga based an whather they get il ight o nal

3. 8 Wrke a program that asks the user for two numbsers and pms Close 1he mm bers ae wilhin

J01 of each other and MNat s ofhenise
Mamﬂm that asks i user oo erler @ ward and prnss oul whither that wand costars
Eny
&, Wribe a program thet asks the user io enter b Siings of bie same lenglh, If $hay are nal, the
program shouid print 2o appropriale messsge and et
4. & irfe a program (Fat asks the user for & langa integer and inseris cammas inls it accanding &
e standand Amancen conventian for commas [/ large rumbers

b Wribe & program that asks the vser dar an algebrai expression and then inserts muliplicaton symbais
whena appraprisbo

5 Wirile 2 program thet generales a list of 20 random numbers between 1 and 100,
Print thi i1,
& Print the avaraga of the elements in the list
b. Print tha largest and smalest vakues in the fist
. Pricd the secand |ergest 2nd second smales! enides in the fist
o Print kesy mary even numbers ara in the kst

B & Wit aprogram that asks Lhe user for & integer and creales a lis! ®al consists of the factors of
that inbeger
b Write a progeam thal generabes 1050 random inbegars that are eiher 0 or 1, Then find the longast
run of zalos, e Egest number ol zams in & mw

&. Write @ program that remowes any repeaied items from a list 5o 1hal each Rem appears ot s
once. Forinstance, the st [1,1,2,3.4,3,0,0) would becomse [1,2,3,4.0]

7. Wrile a function caled sum dighs ihal is given an imeger num and retums ihe sum of the digis of numberg

a2



NSRIT | Academic Reguiaion 2020 (R1) | Mecherical | 20C5407 Pyihon Programeing Lab | Apgroved in 2= ACM |
Appiicable foe the students admifted in 2022-23 woad, ACY 202324 orwards

B. 8. Wiz & furetion cabed rool fal is ghen a number 2 a5 an integer noand ratums <1 In the funcion
dfinkion, 5=t the detaull vahse of n ko 7
o, it a funchion Galbed primes that is given a number n and retums & |lst of the first n primes. Let the delaull
valksaof mba 100
. Wit & unection callad merge Bl lakes teo already soded lists of possbly diflzrens lengths, and mesges
them in&o & singie seried list: Do this using fhe sof method i, Do this without using the sort mathad

& 3. Wit 3 peogram et reads a fle consisiing of emall addresses, sach on its own ine. Your program shoud
print oul a slring consisting of these emgil sddresses separaled by semicolons.

b.\Wribe a progrem that reads & ket ol emperabuees from 3 o calied tamps.bit, converts ose lenperaliins

to Fahrenheif, and viribes the resulis to & file calied Bemps. 1x).

10, Write proprams bo damensirate e ussge of dass
11. Weke programs to demoasiale the usage of G
12, Wrke programs to demonsirate the usage MatPiofib [y

References
1, Lab Marwal for'Python Programming”, Department of Comgutar Scisnce Engineering, MSRIT

CONTROA COPY ATTESTED
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MERIT | Academic Fegulation 2030 [F1) | Machanizal | 30MES02 Camputer Mumarical Caninal Programming | Appeoved in 2= ACKM |
dpoicable fior the shudants admitted in 2022-23 wealf. ACY 2023-24 anwards

2OMES02 Computer Numerical Control Programming 1022
Al the and of e course, sludents will be 2ble o

Mapplag with POs

Coda wleames
\sisthnib PO1 POz  PO4 P05 Pomp  of
Defineate the cperation saquence and ruba shesi
2OMESGDZA for glven mechanical parta 3 1 1 i 1 L1
Examplify the selecfon crifera for CHC machines
MES0Z2 by descdting prnciple, aperaton, procedural sleps 3 1 2 i 1 Lz
fior diffieeent todling.
Load the pafl peogram with inbedzce sofwers
JOMESDHZE poication for sutomatic part ing. 3 2 2 2 3 L3

1, Weakty Cantribuing | 2. Modanately Canirbuing | 3. Swongty Confribating, lor the atanment of respective Pos

L1: Remember | L Understand | L3 Apply | L4 Analyze | LS: Evaluats | L&: CreateDak: Deplh of Knawledge

Unit I; Fundamentals of process planning 08 Hours
Precess plarning, Slrchure of process plan, Facters influercing process plan, Sequence of operstion of process plan, GAM,
HC.CHE and DRC, Selaction crleria for CHC mechines, Adoptve Control, Classhications of CHC Machine, Modes of operation of
CHE, Wceking of: Machine Stuciure, Sidewsys, Spindle drive, Axis crive. Reculafion bal screw Feedback devioes (ansducers,
enceders), Auiomatc took changes {ATC), Auamatic pailet chenger (APC), CNC as and molion nomandiaiure, CHG tooling - tool
pre seiting, quakfied tool, tool helders and insers

Uinit It: G and M Codes 03 Hours

Axas IdentificaSion in CHC luming and Machining centres, Machine z2i, hame posiian, work piece zar, peogram 2ero, GNE pan
programming: Programming format emdl Structure of par program, IS0 G oand M codas for lurmrg and milrg-masring and
applicatons of important codas

Unit [H: CHE Part Programming 12 Hours
Companzations: Tool length compensalion, Filch error compensation, Tocl radius compensation, Simple par programming far
fuming using |50 formal having straight tuming, taper luming (inear infespolation) and convextoncawve tuming (cirular
inerpatation), Smpla part programming for millng ising 50 formal, Importance, types, applicaions and fomat for; Canned cyeles,
Macro, Do locgs, Subroutine, Mimor imege, CHC wming and milling parl programming using canned cycles, Do loops and
Sutirouting, CAD CAM inlegratian: Concept Steps invalved in CADVGAM integration, CAM softwere.

Experiments List
1. What is the cperation sequenca for giw drawrg
& How fo prapare route shiel far given drawing
3. Demonstrabe CAM, NG, CHE snd DMNG 394 dfferenBiate Lhem,
4, Chooss the selecion cifesia for CRC machines
5. Show warking principle of CNC system wih skeichas.
6. Ioenlity di¥erert modes of aperstions of CHE madhing.
¥, Explain differant locling used in CHE syslems.
8, Davelop pert programs for given companent on fuming and mifing machine,
8. Miawe usa of variows pasilions of maching and pars.
10, Uitz the program using canned cyclos. Do loops and Subrauling

Intarnal Assassment Patiern

Cognitye Levsl Inlemal Aszegement 81 (%) Inlemal Assszament #2 (%)
L1 i 20
L2 40 44
La 44 40

Tokal (%) 100 o



NERIT | Academic Ragulaion 2020 (R1) | Meshanizal | 2OMES02 Computer Numerisal Conlral Pragramming | Approved in 2 AGM |
Applicable for lhe studants admitted in 2002-23 w.e.l ACY 2023-24 anwands '

Sample Questions of Varicus Cognitive Levels

Li: Ramembar
7. 'What is the cperalion saquence for giwen mecharical compenant
B, Hew to prapace roule shaet for given mechanicsl component
B Choose the selection crilera kar CHC machinas for given mechanicsl compomsn,
10, Ghow workdng principla of CRG sysbeen wilh skelches,

L2 Understand
£, Demonatrate CAM, NG, TMC and ONC and differentiats fim.
£ Exalan diferent tocling used In CHC sysiems,

L3: Apply
5. Meniify dfferent modes of operslens of CHC maching.
E. Dewsicp par programs for given companant on fuming and milirg maching,
T Meke uss of various posilions of machine and pass.
. Litiice the program using canned cycles, Do loops and Submuling

CONTROL COPY ATTESTED

25




MERIT | Academic Regulation 2020 (R1) | Mechanical | 20MESL Dynamics of Machinery | Approved in 2= ACM | Applicabis for tha sudents
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I8 Z0MES0Dynamics of Machinery 303
&t e end of the coursa, sfudents wil be esble ip

Mapping with POz

Code Course Qulcomas PO1 PO PO4 PSO1  PSOZ Dok
Dedaming gymacopk: coupia and s effect and anahyze
20MESN .1 d - f i i e s ot a 3 4 d 3 LiLe L3

Compute ficional Ipsses, forque fransmission of
HIMNESN.?  meshanicsl syslems of beadngs, dubches, bragks and 7 7 1 | 3 L1.L2, L3

dynemameters and s fypes:

HMESN.3  Calculate tuming momant i fywhesls snd equilbsum ; 3 1 3 LA
spoed for govemors.
Develop knowledge of analylical and graghical

NMESNA  romods for colodste bfanding of mbwy sd 2 002 4 3 3 L2

fecipnicting masses.
Apply imowiedga o visralions and find cut the methods

HMESOS 1y leulste the natural fequencies of Gleret vibration ™ 20 2 1 3 3 L2
systems

1. Weakly Conlributing | 2. Moderately Coninibusieg | 3. Strangly Conbributing, for the sttzinment of respective Pos
L1: Remember | L2 Linderstand | L3: Anply | L&: Analyza |L5: Evalsate | LS: Create, Dok Daplh of Knowledgs

Unit : Gyroscopes and Dynamic Force Analysls 12 Hours
Gyroscapes: Angular velosty, angular scoderation, gyretepie couple. gyroscopic effect on eroplanes, ships. sabiity of four-
whaal ard two. wheel automobiles. rigid disc &l @ angle fieod to @ rotating shaft Dynamic Force Analysts: Sllder crank
mexhanism, dynamizaly equivalen! svsterm, engine force analyss.
inartia of conmecting rod., luming mament of crankshaft
Unlt Ii: Bearings, Clutches, Breaks and Dynamomaters 12Hours
Fivots, Collars and Ciutches: Pivols ang collars, unifoem pressune, unifomm wisr, Types of dulches- ergle-, and mulli-plale.
Brakes and Dynamometers: Types of brakes — Biock brake, band brake, disc brake, band Bnd Bock bras, infemal expandng shos
firke, ofitol of brake. Types of dynemometers - Prony, rope beake, beit {ransmission, epicyclc train.
Bawis-Gibson barslan chamamiilen.
Unit Ill: Flywheals and Governors 12 Hours
Fiywheels: Tuming moment diagrams, fluctustion of ansegy, Rywheels, dimansiong of Bawheel im, applieafions. Govemors: Types
of governors, princiles of inenia and cendlugal govemors- Watt, Porter, Swell Harnell, Hadung. Sensivensss, huniing,
Isoehitnim, Satdity, powsr
Effart, comiraifing force af & qovemor,
Unit IV: Balancing 12 Howrs
Stafic end dynamnic bafancing of robaing masses, farce basneing of four Bar linkage, Primary and Secondary balancing of
reciprozating engine, bakancing af inline four stroke engines (24,5 cylindars), V-arginas, three cylinder radial efgines, direct and
reversa crank mathed, infroduction 1o field balancing.
Unit V; Vibrations 12 Hours
Free Vibeation of speng mass aysbes - ascilation of pendulums, cenders of cacllation end suspension Iransverse ioads, wbealions
of beams wilh concerifaled and distibuted loads. Dunkedy's methods, Raeigh's method, whirling of shafie, ¢rilical Spoads,
WMME‘HiMﬂE roler systems, Simple problems on forced damped vibratisn, vialion isolation and
Advanced Viliralion Tachnology, Darnping Techmalogy
Text Bocks

1.Rakian 5, & Thesry of Machines, 4th Edtion, Tata MoGraw Hil, Mew Delhi- 2074

2. Thomas Bevan, 'I_‘hThemufhh:Hma: A bedbook for Engineening students, Pearson, Mew Dalhi-2010

3. Hubert Hahn, Rigld Bady Dynamics of Mechanlsms: 1 Thearelical Basis, Springar; Soficover repeint of hardoover 15t




&d.2002 edition (30 November 2010}
WSRIT | Academrc Regulaton 2620 (R1} | Mechanical | 20MES] 1 Dynamics of Machinery | Approved in 24 ACH | Applizabie for the shadents
admitled in 2022-23 woal ACY 2023-24 anwands

Raference Books

5. Sadhu Singh, Theery of machines: kinematics and dynamics, 3nd Edition, Pearson Educaion India- 2012
. Mordon RC, Kinematics. end Dynamies of Machinery, Jed Edifon in 51 Units, Tata MeGraw HIE Edusation Pt L4-2011

Toai) o 100

Sampla Short and Long Answer Quastions of Various Cognitive Levals
L1: Remembar

b Write sboul gyroscopic planes?

6. Gtale the appicalions of cone dulch?

7. Usltha advarteges of slider rank mechansm?

B Wrile sbout sensitiveness?

9. Dafing hammer bow 2nd swaying coupla?

1. Wirile sbowl vibration iscfaton and iransmissibiity?

LZ: Understand

5. Explain abeut the effect of precassion motion an the siabdity of moving vehicles such & malgr car?

g, What are the diffesences betwean Porler and Proel Gavemors? Wiy the speed range of Preell geveimar is bess thanthat of a
simisr Porer bype?

¥, Davive from first principles. the expeessice for the frictional mement (o bosque due bo Ficion) of a conical plvat assuming
uniferm prassee

8. \With & neat sketch, explain the working of a Hennell govemar

5. Explain the tems: vanaton of tractive force, swaying couple, and hammear biow.

10. Distinguish the longitudingl, lransversa and forsional free wibrations

L3
1. The relor of & marire turkine has & momesd of imerfia of 750K) 2 and rotebes =t A000mm cockeiss whes wewed fom aft. i the
#hip piches with anguiar simiple rarmanic malion having & pericdic the of 16 ssccnds and an ampiluda of 0.1 radian, find Ba
i} Maximim angulze velocity of the robor asis
1 I:lrmtrm!umm;mm-nmwimammmmmmmAmwhulmmlem
ceveiops 15 kW Power at 330 mm. The macmum Nuciuation of energy fs 83% of the indicaled energy par cycla .Tha engine is
conriacied through a gearing [ @ maching Naving & speed of 726 ipm he momert of inertia of rotaing parts of the engina is 104
hgrmzud!aidﬂmmm:alslﬁhg-mf.Dmﬂmﬁuwa&;li:dmﬂﬂwMm:lthalvdlbaraquimdmteapmenwm
range of spesd variation o 0.75% of maan speed, Radiis of gyration of the Sywneel i 045 m,
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m 20MES02Design of Machine Elements | 03
Althe end of the course, sludents will ba able o

Mzpplng with FOs
s OoNa G PO POz PO3 PSOY Psgz  DOK
Cakosabe diferent siresses in the machine comporenis

HMESDLY o biacted 1o various staticloads, falures end sutabily 2 3 3 3 Ione
of @ matanial for an enginesring apgdcatian,

MESD2 2 Calowiate dynamic sbresses In the  maching 5 3 1 3 3 Lz
components sutyectnd 12 variable loads.
Design rivated, welded, bolled joints, keys, cotiers and

OMESIZY  yruckle joints subjected Io ol loads and ther falus 2 30 3 3 3 L2
modes

MESORA Design the machine shafts and supgest sukibe L, . g 3 3 L3

coalpling for a given applicalion.

MMESDZ S  Calculsle siresses In dferent fypes of springs 9 3 3 3 3 L3, L3
subpicted bo sialic koads and dynamic loads,

1. Waaldy Coniribuling | 2. Mederabely Conirbuting | 3. Strongly Contributing, for the attainment of respeciive Pos

L3: Remeembor | LE Understand | L3: Apgly | L4 Analyze | L5 Evaiuate | LA Greate Dok: Cepth of Knosiedge

Unlt I INTRODUCTION: 12 Hours
Genaral considerations in the design of Enginesring Materials and their properties — selectian -Marudaciuring cansiderafion in
deslgn-BLS codes of sleels.

STRESSES IN MACHINE MEMBERS: Simole stressas — comhined siresses - tarsanal and bending sivassas - impact stresses
= sinass sirain relafion — verious theories of falure - factor of safety — design dor strength and rigidity - prefened Pumbers. the
cancept of stfness in tensicn, banding, torsion snd combined stuatians - stafit stranglh dasign based on fraciura Sughness
Faillure madas (bending - piting - micro piting - sculfing)

Unit [i; STRENGTH OF MACHINE ELEMENTS: 12Hours

Stress concentration - theomtical stress concenteation factor - laligue siness concentration factor nolch sensithdty — design for
fluctuating stresses - endurance fmit - esimasion of endwence strength ~ goodman's line — soderbe’s ling = madifed
gecdman's inz, Garber's paraboia,

e Tyowes (5pur - felical - bevel - worm)

Unit [il: RIVETED AND WELDED JOINTS 12 Howrs
Dresign of joints with milial stregses. - epcentric lsading. Bolted jeints - design of bolls with pre-siresses - design of jcints under
eccantnic loading — lacking devices = bolls of wiform strangth,

KEYS, COTTERS AND KNUCKLE JOINTS: Design of keys-sinesses in keys-cotier joints-spigot and aockel, leeve and colier
jio-and cotter [olmis- Hnuckle joirts:

Gear canfigurations {parafial gz, athagona! axis, planefary}

Unit IV: SHAFTS: 12 Hours
Dresign af solid and hollow shedts for strergth and Agidity = design of shafts for combined bending and exlal loads = shall sizes =
BIS coda. Use of insamal and extermal circlips, gaskets and saals (stationany & mdang).

SHAFT COUPLING: Figid couplings - muff, split muf end fAlange couplngs: rigid flanged cougling, protecied rigid fanged
coupling, Bushed pin typa flexisle coupling.

Examples of pesrboxas fmolorcycle and car animissiong)

Unit V: MECHANICAL SPRINGS: 12 Hours
Siressas and deflactions of helieal speings — exfension -compression springs ~ springs for faligue loading, enemy storage
capacily — helloal barsion springs = co-axal springs, keal springs.

Heits (i - V - mopas), Passes wmssals

Male: Diagion data bogk ks MOT Pemitied for axamination.

Teut Books




1. Machine Design’ Snigiey, J. EMcGraw Hill 2007

WSRIT | Academiz Regufaion 2020 (R*) | Mechanical | 20MES02 Design of Machine Elsments | | Appraved in &4 ACM | Applicabie for the
Hudanks admified in J072-23 wed ALY 202324 onwans

L Machine Design/V.B.Bhandari! McGrawHill Education, 2011
3. RAGHAVENDRADesign Of Machine Elements | Dme | {Ph 2020)
4. A Textbook Of Machine Design/ RL5. Khumni/ Papertack= T Mgy 2093

Refarance Books
1. Machine design [ Schaum Series/MceGrawHill Professional
2. Machine Design / Norton/ Pearson publishers
3. Machine design | NC Pandya & CS Shah/Charotar Publishing House Pyt, Limited

Internal Assessmant Paltern

Cogniivelsvel InfemalAssassmentd!  Inbemal Assessmenti?i %)
(%)

L1 40 a0

L2 40 |

L3 20 40

Tola(%) 100 100

Sample Shori and Long Answer Questions of Various Cognitive Levels
L1: Remember
1. Derive @ axpressian for the impact stress incuced due o a faliing foad.,
2. Wirite sho neles on masimum shear srass theory,
3, Deafing factor of safuty for ftatigue nadng,
4, Defne Ihe Yarms pitch, back pilch, diagonal plich, and margin.
LZ: Understand
1. Wiritg short notes on flexible couplings.
2. Derive an expression for bending stress in torslonal helical spring.

L3: Apply

1. Desigh a compragsicn halical spring fo camy & boad of 500 N with 2 defiection of 26 mm. The spring Index may be taken as .
Assume the follawing values of the spring matedal Permissible shaar stress=350 Mpa Moduius of ngidiy =54 KNimm32, WahTs
factor =4C-TY{4C4) +0.8151C, whees s Spring indax.

2 Dealgn & dravemuf coupling to connect twa shalls transmiliting 40 KW a% 120 rom. The pesmissibla shear and crushing sireas far
e shad and key materiafmild sted) ara 30 M2 and 83 MPa respaciively, The natenal of mu is cast ion Vi penmissible shaar
slress of 15 MPa. Assurne that the maximum forgue tranemibled is 25 percent greater than Bhe mesn jomgus.

3, Acircular stesl bar 50 mm dlametsr and 200 mm long is weidad perpendiculary 1o ateel plals to form & cartfsver o beloaded wilh 5
KM & he free and. Detaming the size of the weld, assuming the abowable siress in lhe wal 85100 P,
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2OME503 Metal Cutting and Machine Tools 3003
Al the and of the course, sudents will be able o
Codle Sur ot PO1 Pg:mur;; “% psoz oK
AMEST1 Mﬁ?ﬂi o metal machining upon 7 s i ] 3 111.-:11.2.
HMESDR.2 mmng. mllrg machines, dril press, 2 5 i 3 3 T
20MESL 3 mmﬁmmmugmmm ? y 1 5 ] i3
J0MES034 gﬁmﬂﬂmmmw conditions for ? 2 1 3 3 3
20MES035  Explain the pinciples of finisting processes 2 g + 3 3 L2

1. Waakly Conlribaring | 2. Modarabaly Cantribufing | 3. Strongly Contribaiting, for the afairment of respective POz
+1 Remember | LZ: Undsrstand | L3: Apoly | L4: Analyze | L5: Evaliate | LE: Croate, Dak: Depth of Knowletige

Unit I: Fundamentals of Machining 12 Hours
Elemantary reatmant of metal cutting thecry - alement of cutting process = geomeiry of single point cusing tool, tool angles, chip
formiaion and types of chips — buit up edge and its eflecls, chip breakess, mechanics of orhogens cutting <erchants force
diagrarm, cutting forces, cuting speess, fead, depsh of cut. so e, ool veerer, machinabilty, toc materials and properties.
mmmmmmwummmm

Unit 1I: Lathe Machines 12 Hours

lathes - collet chucks ~ ohar work holders = (ool holding dmices — box and ool layout. Principel fealures of aulomatic sthas —
classification - sngle spindle and mulli-spindls automatic lathes - nof 3yout &nd cam design for automats,
Caicuiste the culting fool snies for single point cotting taols, Sale tha simple problems

Unit Ik Surface Machining and Drilling 12 Hours
SHAPING, SLOTTING AND PLANNING MACHINES: Frincipes of warking - principal pars = specificalians, operationg
DRILLIMNG & BORING MACHRES: Principlas of wodking, speciicabions, types, cparations peformed — toal holdng devices =
twigt dnll - Bordng Machines — fine Basdng Machines = iy bering meching, deap hoks Dnling Machina,
mmmmmmmwmmmmmmmmm&ﬁ

Unit IV: Surfaca Machining with Miling Machines 12 Hours
Principles of working = specifications - ciassication of Miling Machines - principal fealures of horizontal, verical and universal
Miling Maching, machining operations, types of culters, geamelry of miling cutters ~ methods of indaxing, acessanes i miking
rachines.

Comparg the memmmﬁwwﬂwmmmﬁmmm

Unit V: Finishing Procasses 12 Hours
Thaory of grindng - classficalion of grnding machines, cytrdical and surface grnding machines, lool and cutter grinding
machings, diferent types of abresives, bonds, spediication end sslection of # grinding whisl Lapping, Horing & Broaching
aperatians, compasisan 1o grnding.

mmmmm WNMNMFWM

Taxt Books
1. Kaushish J. P, Marmfacturing Processas, 2 Edition BHI Fublishars-2007
L Rao P. N, Manufaciuring Techralogy VI, 2 Ediion Tala McGraw Hil, 2005
+. Jein K. C & Chitaley A K, Production Engingering, 4*Edion PHI Publishers, 2007
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Internal Assessment Patiem

Cogniiveleve Intemaléssess merd1{%) Intemelfsse ssmentd i)

L1 4 a0

L2 Al o

L3 20 40

Totak%} 100 100
Sample Short and Long Answer Questions of Various Cognitive Lovals
Li: Hlmmlm

Define boo [ife

1 Howdoestherakeanglezfacthalfeofhacutiinglod?

3. What special tocling ks assockated wilh the turret [athe?

4. Differanfisle between Tumet andCapsianlsthes.

5. Ll facioes affectingiool Ha

8. Stata thefunctions of clapper box in shapar

¥, Draw the Straddle miiing with aneal shelch

8 What an e lnclions of a grindingfuid?

9, Whatane ine spplicatons of super finishingoperations?

1,

What and the: prncipla pars of shapingmachireiool

L2; Understand

L
o ueﬁ* 09 Un e L by —

Explain the different bypes of ool post withreatskeichas

Draw a nexst siebeh of Baper juming by Saper fumingalfachmenimethad
Differantbo bobwean shaping, planning andslottingmachines
Shatch & few work holding devices used indilingmaching

Campars the odliuma (ype mifing maching and knee typa milingmaching
Exolain briefly the lapping procass, Ghve e examples oflspping work

Explainin detal the single-spinde automatic lathe and compare it with musdspindle eutomatic [zthe

Ir:an crihogonal cuting experiment with a toal of rske angle o=, fhe chip Hickaess was found t b 2.5 mm wihen the ungl
chip Hickness was setio 1 mm. Find: i} the shaar angle, B, i) S ficlion angle v, assuming that Merchant's famula holdsgocd
Sketch and describe amy ang quick relum mechanam of shaper

ARl (ke dittentr Bypas of cullers wsed inmiling cperations and give an application of eachiypa

Salast the diftaren! types of indexing medhads with exempla for speacial purpose gear

51
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B 20MES06 Dynamics of Machinery Lab ¢ 0 3 15

Al the end of Be course, students wil be able o

Mapping with POs

Coda Course Ouicomes POt P04 PSOY PSOR
IMESDG. T Analyze the melion of molofzed gyroscopic ciuple 1 5 3 Fi
MES08.2 u-mm_ i pesiion af Seina against the coniroding force and 1 2 i 2

spaed in govemiors

Meazuse lhe frequency of damped and un-damped vbralions of a 1 1 3 2
HINESDE.3 spring mass system
M54 Deterning balanceng mass for rodating and reciprocaling mass 1 2 3 2

Sysbems,
JOMESDES  Dielenmine drive rain radcs. 1 2 .| 2
20MME506 6  Massure spead of rbefing machinery componants 1 2 a 2

1. Waakly Contributing | 2. Moderately Contributing | 3. Strongly Contnbuing, foe the atiaisment of
naspacive Pos )
L1: Remember | L2 Understand | L3: Apply | L4 Analyze | LS Evalugte | L&: Create, Ook: Dapih of Knowladge

List of Expariments

11.
12,
1.

i,
L3
16
1.
i
18,
.
21,
2,

Dwierming whiring spesd of shat theorsfcally and experimontally

Plit follweer dlaplasement ve, cam ralation b varous Cam Foliower systems

Datarming the position of seeve agains! controliing force and speed of & Hartnell govermar and plof the characien ste cunve of radius
of rodation,

Araiyze fhemolion of @ mobodined gymoscope when the couple is applied #ang ik$ sain s,

Dieteemine tha frequancy of un-damped frea vitestion of an eounalent spring macs

syslnm.

Determina the frequency of damped force vibration of a spring mass sysiem.

Find tha momeant of inerfia of a flywhasd

Find cosflicant of iehon bebveen bell avd puley

Pl sices disptacemen, welocly and acos eralion agarsd crank ratation for sngie crank mecharésmiFour bar machanism
Situdy warious types of geas- Spur, Hafical, Worm and Baval Gears

Shudy the stalic and dynamic balancing using rigid BHocks

Referancos

4,

Leb Manwal for Dynamics of Machinery Lab, Departmant of Machanical Engreering, NSRIT

CONTROL COFY

Boar les (ME)




WERIT | Academic Fegulaton 2000 [R1) | Mechanizal | 20MEST Metal Cuting and Maching Tools Lab | Approvad in 204 ACM | Appicable for
the sludents zdmitied In 205253 wet ACY 2023-M anwands

IEEl 20MES07 Metal Cutting and Machine Toois Lab

At the end of the courss, students wil be able o

Code

2OMESD?.A
20MESD? 2
20MESDT.3
20MES0T 4
2OMESO7 5

20MESDT .6

Courss Dutcomas

Undizrstand the working principle of varous machine lools
Practics the dfferent aparslions of Lafhe maching
Fabrigste the components using miling maching
Exparimens the usage of shaping and planning maching
Expariment: the usage of drlling and shellng maching
Agily the differsnl grinding mathcds ta achiovs high dagres
suface machining

POt

i mih o mw e

0 0 3 15

Mapping with POs

! P50 pPsO2
1 1 3
;! 1 3
a 3 3
3 ! 3
3 3 !
3 3 3

1. Weakly Conlribufing | 2 Moderaiely Contrbuting | 3. Strongly Contibuling, far the altainment of respecive Pos
IL1: Remembar | L2 Undersiand | IL3; Apply | Ld: Aralyze | L5: Evaluaie | L& Creats, Dok: Dagh of ¥aouledge

List of Exparimants

L.

b B I o o

Introducton of general pwpose machings -lafhe, drlling machine, milling maching, shaper, planing maching,

sloting machine, cylndrical grinder, surface grinder and toal and cubergrinder,

Step lwming and Eper burning an l2themechine
Thread culling and knurding on tafhemaching,
Criling andtapping

Shaping andplanning

Shofting
Millhg

Cyfindrical surface grinding
Grinding of toslangies.

Referances

% Lab Manual for Machine Tools Lab, Department of Mechanical Enginearing, NSRIT

CONTROL COPY ATTESTED

Chairman
Studies (ME)
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MSRIT | Acadarsic Regulabon 2020 [R1) | Meschanical | 20MCHOS ntaliectual Property Rights and Patants | Appraved in 2+ ACM | Applicatile
for tha students admized in 3002-23 w.ek ACY 3023-34 onwands

W= 2oMCX03 intelloctual Property Rights and Patants 2 0 00

Al the end of the coursa, students will be able to

Mapping with Pos Dok
Cade CGoursa Qutcomes PCA poiz
20MCKIG  Acquireknowiedgeanintellactuaipropertyrights . . L1,L2
20hACx03.2 knowshoutiescqesiionafirademarks, LiL2
SUMCAG3 Identifstheimportancasicopyrighls Patenbsand
Transferofownership & = L1, 2
2MCA04  Resiprocaletonewdevelopmentsofintedectualpropertyrights . : L1, L2
20M8CH03.5 Internatipnal Cwerview Of IPR - . L1L2

1. Weskly Contrbuting | 2 Moderately Conirbutng | 3, Strangly Contriuling, for the attainmert of respective Pos
L1: Resnember | LE Understand | L3: Apply | Ld: Anslyze | LE: Evaluale | LE: Creabe. Dol Depth of Knowledge

Unitl: Intradustion to Intallactual property: 4Howrs

Concepts, fypes of intelectual properyintaralional organizafions, sgencies end importance of intelectua
properyrighis. IndustialProperly, lechnologicalResearch invantionsandinnovalions = Imparlant  examples of
PR IPR in India and Absogd

Unit Il: infred uction toTrade Marks: 4 Hours

Purposs and funclion of frademarks, acquisition of rads

miarkights, selecingandevakialinglrademark rademarkreglstrationprocesses. Trade SecretsandindustialDasignreg
istraticn ir India and Asroad

Unit lll: Ragistration of Copy Rightad Hours

Fundamanials of copy right law, fghts of reproduction, rights o perform fhe work putlicly, copy right awnership
issues, copyrighiragistradon, Infermational copyright laws
Law of patants: Foundation of patent law, patent searching pracess, owneeship rights andiranshar.

Unit V: Latest developmant of intellectual property Rights 4 Hourg

Mew deveiopmants in rademark taw; capy fighl law, patant taw, intelaciual property sudits.
InfringemenicflFRs EnforcemeniMeasures Emarging issuas-

Uinit V:Enforcement OF IPR=4 Hours
Inermedional overview on intellectual proparty, international - frade mark lew, copy fight law, nternational patent law
intarnafional develcpmentin frade sacrels law.

Teut Books

1. Intelleclualprapertyright Deborah E. Bouchoux.cengageleaming.

Z. Inlelectuel property right - Unieashing fhe knowledge  economy, Frabuddnacanguli, TalaMcGraw  Hill
FubkshingCompanylLid,




HERIT | Academic Regulation 2020 (R1) | Machanical | 20MCHE3 intellectual Propery Rights and Patonis | Approved in 2+ ACM | Applicabls
for the studerés admitied in 2022-23waf ACY 2123-24 crwands

3. Comish WilismRodolphBLiewelyn, David. ntefieclugiproperty:patents copyrighl rademarks  andallisd rights.  Sweeld
Mewell 8/2,2013.

Referenca Books

1. Comish WillamRedoiph. Cesesandmeteralonineliecuaiproperty. SweetdMaxwel, S, 2008,
£, LaJackandPressman, David Howtomakepatenidrawings:apatenliyourselicompanion. Nolo, Bfe

Web Refarencas

3 ﬁtpin'.l'mm.wm sgfenghehitiaop, ains, aAnell et

Internal Assessment Patlem

Cagnitive Level Infernal Assessment  Intemel Assesament 52

1 (%) (%)
L1 &0 a0
L2 &0 &0
Total (%) W 100
Sampla Short and Long Answer Questions of Various Cognitive Lavels

L1: Remember

11, What ks Indusiriel property?
12 What are lhe fundamendials of cooy rights
13, Dafing paters and its approval process
14, Dafing copy right law,

15, Dafing transfor of irade marks.

Li: Undersiand

10, Esplain the reds frade scornls in company law,

11, Espiain the concept owerership rights of patents wih sutable axamples
12 Explain the intemational patan Lo,

13, Disliaguish bebwsen copy dgitks and patenis.

14, Explain copl right segistrafion.

CONTROL COPY ATTESTED:
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IN  Summer Intermship #1 8 & 0 15

Al ®e and of the coursa, students will be shile in

He. Coursa Cutoames

Demansirate the theorefical learming cutcomes

integrale theary and pracice during gradisation

Comprehend Ee industy practices in fhe relevant and alled fisld of shdy

Develop communication skills in tanms of eral, written, and graphecal communicalions

Develop problam sohing skils

Develop wark habits and leamwork in @ multdisciplinary selfling for @ successhul career after
graduafion

Note: Al e above course cutcomes are refalively mapped to all POs as it caters 5o all program oufcomes

Lol TR B B b -

c
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in 20ER wal ACY 0ES-I anwards

IR Technical Paper Writing 0 0 2 0

Al tha and of the course, shudents will be abie o

Na.

ol b ey =

L]

Coursa Outcomag

Develop searching |aest relevant litarakire partaining o tha topie of inferest
Develop sel-eaming abllity % becoms a ielong indepandant learner
Davedap the habi of writing technical manuscnpt as per the reguiremant
Cevelop presentaion skils and speak wilh appropriata kachnical phrases
Explare the resesrch topics and develop reseanch interesls

Comprehond tha latest lachnologias, techniques, tools, and malhodcloges

Note: Al the above cowrse aulcomas are raladvely mapped fo all FOs a3 il calers (o &l program oulcomes

CONTROL COPY ATTESTED
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fior the stodants admétted in 2022-23 w.e.f ACY 202324 onwards

20MEED1Mechanical measuremonts & Matrelogy 3103

Atthe end of the course, students wil be able fo

Mapping with POs
Cod [H Outcom
= sivha " POT  POZ PO PSOY Psoz  Con
Describe the consinection end working principles af
meRsuring  (nglruments e measurement  of
AHEER) displacement and spesd and select spproprate 3 2 i 1 1 WIAR

insdrumant for a givan spplication

Describe the consinsction and woring principies of

HMERB 2 megsring insuments for sizin, force, Tomue, power, - a i
acosleration and Vibralion and select sppropriats 3 2 1 .
Ingin=ment for & glven apeficabion,

Explain shakt basls system and hole basls systems for
fitz and rapregent inlerances for & given fit es per the

AIMEBIY  goaht basis system and hole basis system and design 3 3 3 1 1
Iimik gauges besed on the kolerances for quality chack
in s produciion,
Explan mehods for lineer, angke and fizfness

AMEBN A o oements and select a sutskie method and B3 3 2 1 1 1 L2

relervan insyument fer a given applicafion.
To meesurs the threads, gear tooth profies, surface

20MEBD1.5 roughness and flalness wzing appropriate insfrumsnis | z i 1 1 Lz, L2
grdl anslyza the osta

1, Weaily Contributing | 2 Moderalety Conrbuting | 3. Strongly Confribuging, for the attainment of raspect i Feg
L1: Ramember | LZ: Understand | L3: Apgly | L4: Angiyze | LS Evaluate | LB: Craata Dek: Depth of Knowledge

Unit : Maasurament Of Césplazemant And Sposd 12 Hours

Bagie principles of measurement — measumment systema, genevalized configuration and funclional descripions of measuring
insbumants = examples dynemic perlamance characterslics = sources of eror, cassfcation and efsinaion of e,
MEASUREMENT OF DNSPLACEMENT: Theary snd conginsction of various transducers to messurs dispacemant - pean
alainic, inductive, capacitanss, resistance, ionzafion and pholo electic ransducers, calforafon procedises,

MEASUREMENT OF SPEED : Machanical 1achometans — sbactrical tachomelers — siroboscopa,

Contact and noveenised type of tachomatar

Unit iI: Measuromant Stress, Acceleratlon,Farce 12 Hours
STRESS STRAIM MEASUREMENTS: Varous types of strass and sirain messuraments — elecirical strain gauge -gauge facior -
methed of usage of resistance srain gauge for bending compréssive and tensile strains = usage for measudng forque, sirain
gaLg msatles,

MEASUREMENT OF FORCE, TORQUE AKD POWER- Elsstc force metars, load cells, fomlon meters, dynamosisters
MEASUREMENT CF ACCELERATION AND VISRATION: Different shmple nstruments — princpies of scismic instruments =
Vibrameler and accalerameder waing this princis,

VibrabanTachnofoqyand damper Technalagy

Unit li: Systems OF Liniks and Limit Gauges 12 Hours
SYSTEMS OF LIMITS AND ATS: Inbroduction, nominal sz, iolerande, imis, deviations, s -Usilaleral and bildera tolaranoa
gyshem, hole and shafl basis syshams- inlachanga atdity, defanminisiic & slefistcal loerances, sseclive asambly, Infemational
standard system of tolerances, selection of limils and olerances for somes! furclioning,

LIMIT GAUGES: Tayior's prandple - desion of ge and no ga gauges; plug, ring, snap, gap, taper, peofiie and pasiion gauges.
Gauge design, gauge




NSRIT | Azademic Regulaton 2020 (R1) | Mechenical | 20MEG01 Mecharical Measurements & Matrology | Aoproved In 2r4 ACM
| Applizable for the sludests admitled in 2022-23 waf ACY 2023-24 onwards

Unilt I¥; Measuremant of Linear, Angles And Tapars12 Hours

LINEAR MEASUREMENT: Lengih sitarcards, end standards, sip gauges- calbration of e sip gauges, digl indiestars.
miczomstans,

MEASUREMENT OF ANGLES AND TAPERS: Different methads — bevel protrachor, angle skp gauges- angle dekkor- spirt
level - sine bar- sine table, mlers and spheres used lo maasure angles and tapers.

OFTICAL MEASURING INBTRUMENTS: Tocls maker's microscops and uses - auiocofimators, oplical projecior, eplica flals
and their uses. Interferomety- Interlerance of light, Mishelon's inledoromeler, MPL Aatress Inferferameter, and NPL gauge
inkarfammstar,

COMPARATORS: Types - mechanical, opfical , alosrisal and elecironic, praumatc comparsiors and ther uges.

NPL Techimedogy And Advanced Tachoologys in Oolics

Unit V: Measurement of Surface Roughness, Gaar and Screw Threads 12 Hours
SURFACE ROUGHNESS MEASUREMENT Differences betwsan suface roughness and surface weviness —Mumerical
assesement of surface finish-CLA, Rt, RM.S. Rz, R10 vaiues, Method of measurement of suface finish ~ Proffograph, Talysur,
151 symbots for Indieation af surfass frsh,

GEAR MEASUREMENT: Nomenclature of gaer toolh, toalh thickness measurament with gear toath verrier 3 Marge macro matar,
pileh measurement, toéal composite emar and Ipoth to looth composie erors. rolling gear tesier, invelute profls chacking.
SCREW THREAD MEASUREMENT: Elemerts of measwement — emors In screw threadsooncost of vinuaiesiacive demetar,
measremant of efieciive dameler, angle of thread and theead pitch, and peofile thread gauges.

Advanced messuremied i Qadrs, Advanced MeasWTBMEN I SUIEWS

Text Boaks
1. Engineesing Metrclogy / LB Jain | Khanna Pubilshers
2 Measurement Systerrs: Apmiications & design/ 0.5 Kumas!
3 Enginoering Metrology / Mahajan | Dhanpal Ral Putiishers
4, DrJ.PHolmanThemodmamics = MoGrasHIE-6thEdilion , MoGraw Hil- 2013

1. Measuremanl systems: Application and designDoabln Eamest, O, Adaptafion) TMH
2. Experimental Methods for Engineers | P Helman®cGras HE

3. Mechanical and Industrial Measuremants § FLH. Jaind Khanna PubBshans

4. Instrumeriafion, measwement & analyss | B.C.Hakrabk K. Chaoudhany THMH

Internal Assossmant Pattermn
Cogrtivalevel Indemaléssessmeant 1%} InternalAsszssmentd 3%
L1 ] 30
L2 40 4
L3 0 30

Tobai) 100 100
o UL
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Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remamber
1. Define the lerm metralogy and sppiled to engineering indusiny. State its significance

1. Duseriba biety the symem of ablaining differant types of ils with sutabés sxample
Explain the temuinciogy of surface roughnass a8 per indian standamd. Draw neat skelch

3. Euxplain the peinciple of measuring shaf largue using strain gauge borsion mser?
4. Explan nsrumamal, eméronmental and cheervational emans by ciling suitable exemples. Explain the moaswes tien to mirmize

Thiese e

L Understand
Explain tarms line standards and end standards with examgle

Diseribe the uses and advardages of disl indicatar

het are the measuring technigues emploved in opfical projectos

Define displacement. Sugges! a suitahle iransducer for the measu=ment of & smal frear mofion,
Giva reasons i justify vour shoice

5. Explain hole basis system and shaft basis syslem wih a neat skeich

R

-
z

Descrinethe workng principle and uses of lover tyoe dial fest indizator

How 8 meszure gear taalth (hicknass?

Ewplain ary four alignment test of miling maching

Explain the warking principle of poeumatic Yoad cell %or tha mesurement oo
Ceesscriba briedy the sysam of abisiring diffarant types of fils with sutsble scamols

CONTROLCOPYATTEST
air
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sludants admithed in 2083-23 v, ACY 2023-24 onwards

20MEB0Z Design of Machine Elements I 3103
Al the end of the course, students wil be able o
Mapplng with Pas Dok
Code Coursa Ouicomes P01 PO2 PO PSO1  PSOD
SOMEROR 1  Selzcl [ha sulable bearing based on the eppdeation of e 3 3 3 i 3 L1, L2
foads and predict the He of B bearing
FOMEBAZZ  yesign of 1 Engines perts, z 3 3 ¥ 3 L

MMERNZ3 Design of power trensmission elements suth 98 o, 2 9 5 3 i L2
balls, thaing, pulleys, ropes, bevess and power strows.

20MESOZ4 Design spur & hoical goar for dfferent engineeng  , ., 3§ L2
applicatons
AMEBUZS  pegign of Washing toel slements 2 F 3 2 23

1. Weakly Contrbuting | 2. Moderately Contibudeg | 3. Strangty Centiuling, for the attainment of respective PCis
L1: Rememder | L2: Understand | L3: Apply | L4: Anabyzs | LS Evaluets | LB: Creste, Deic: Depth of Knowledga

Unit |: EEARINGS 12 Hours
Classification of bearings- applicatians, fypes of journal bearings - lubrication — bearing modulus ~ full end partial bearings
= clearanca ratio — heat dissipation of bearings, beadng materials - joumal bearng design - ball and rolier bearings —
staic loading of ball & ralier bearings.

Bearing (ifs,

Unit Il: ENGINE PARTS 12 Hours
Connecting Aed: Threst in connecting rod - slress due to whipping aclion an cornaciing rod ends — cranks and cank shatls, siengin
and propoions of ower hung and cenfer cranks = crank ping, crank shalts. Pstons, foroes acfng on piston = consinicion deslgn and
propartions of piston.

Cydindar, cydindar finars

Unit Il POWER TRANSMISSICNS SYSTEMS, PULLEYS 1Z Hours
Tramsmisaion of powe by beft and rase drivas , transmission efidencies; bells - 2t and V' types — rapes - pulleys for belt end rope
drivas, malerials, chain drives.

DESIGN OF POWER SCREWS: Design of screw, square ACME, bultress screws, design of nul, compaund screw, differential serew.
Ball seraw- possiie falines,

Unit IV: SPUR & HELICAL GEAR DRIVES 12 Hours

Spur gears- helical gears — load concentration factor - dyramic lad factor, surface compressive strenglth = Bending
sirengin = design analysis of spur gears — estimation of cenire distance, module and face width, chesk for plestic
defwmaltion.

Check for dpnamic and wear cansiderations,

Unit V: MACHINE TOOL ELEMENTS: 12 Hours
Levars and brackets: deskgn of levers = hand iewers-fook iever = cranked fover — laver of a lever foaded ssaly valve- rodker arm
glraight - angular- design of a crank pin - brackels- hangers- wall boxes. Wine Ropas Gonstnection, Deslgnetion, Stresses In wire
ropes, rope sheaves and dnoms. Deslgn of cuned Beams: inlmduction, siresses in curved baams, exprassion far radius of rewral axis
for ractanguler, clroular, bepezoidal and feection,

Design of crane hooks, © —Hamas

Mobe: Design data book is pemmitted for examination

Text Books
1. Machine Design’y' B.Bhand i ThH Publishars
2 Maching Designd MG Pandya & C5 Shaa' Charstar publishers

b1




1. Design deba book
MNERIT | Academic Regulation 2020 (R} | Mechanical | 20MES02 Design of Machine Elements |1 | Approved in 2 ACM | Apglicable for
tha sluderts admifed in 2022-23 w.el ACY 2023-24 onwards

Referance Books
1. Machine Design: An integrated Appraach / L. Nedon | Pearscn Edusatian
2. Mech, Engg. Dasign I.JE ShigheyTala Metraw Hil sdusaficn
3. Design of maching elements- spotsPasman Publications

Web Reference

Cognitived geal Inlermaldssessments 1[%) Intesmeyif s sessmantE %)
L1 ] k1]

L2 dd 0

L3 il 40

Tonal®s) 100 100

Sample Shert and Long Answer Questions of Various Cognitive Levels

L1: Remembar
1. mmmmmmeﬁurmmmmmm.
2. Explain the sirasses ceveioped in the conmecting rod. What oo you moan by whipping sirass?
d.  Derive the expression for the radius of the neutrsl axis for a frapezoidal section.
4. Exlain the dasign procedure of Power screw and strew jack and wiite the condition for
5. salf - [ocking strmws.

L: Undersiand

1. Explain the design procedure of Powar screw and strew jack and write the conditian for self - locking scraws.
2 Descibe the imarfarence phanomanon In invaisle gears. Ao, stas (he condiions to avoid intaderancs,

L3: Apply

1. Arcller chain |s used to connit two shafls spaced 25 pitches apar to transmit 75 kW a1 300 rpm of 8 17 toofh dever samckal o 34
toailh driven sprockel. The warking peried i 18 hours per day wilh abnommal sanvice conditions. Specity the length and size of the
chain.

2. Design an everung crankshat with twe main bearings for an LT enging wilh the folowing date:
Cytinder bors=250 mm, Stroke length=100 mm, Flywheel welghts25 kN, Masimum presswres2.5 Kmm2 | I aimarm {orgua &t crank
noiation 300 , the peessume al that instert = 1.7 N F mm?

CONTROLCOPYALRESTED




NSRIT | Acadamic Reguiation 2020 (R1) | Mecharical | 20MEB03 Heal Transfer | Appeoved in 24 ACM | Applcable for the shdants admitted

in 2022-33 w.el ACY 2023-24 crwards

20MEB03Heat Transfer 140 3
Ablhe and of the course, sledants will b abée o

Mapping wilh Pos

el Conres Outconws PO1 PD2 PO PSOY P8GR

llugsrabe the basis prancples of heal transfer o basie
2ONESI3.1 Engineaning syslems and cen solve problens rmoling
© sleady slste hesl condudhion wifh and withow! heat 2 3 Z 3
fgenarabon in simphe geomelies.

Apply Heilar's chame for fransen? heat conduction
SMEFR.2  problems and explan velodly and thesmal boundary 5 % 2 1 a L1.L2, L3
layars in Mow aver Nat plate and through clreuler pipe,

Enumerate Musselt numbers in forced and natural
canvection using empircal relstions. 2 3 2 3 3

Drem pod boling cune, degcibe fim wies
2IMEE0G4  condensation, and use LMTD end NTU methods i 3 1 2 3 3 LTE2 L3
designing heat sxchanpers.

lustrale radiation Ews and esimate rodiste heat
20MEEDSS  archange bebween difforant surfaces and with recision 4 q 3 3 g LILLL3
shics.

Dok

q L1E2, L3

2MERTA LiL2, L3

1. Weakly Contribuing | 2. Moderately Contiibufing | 3. Strongly Contributing, for the altainment of respective POs
LY. Remamber | L2 Linderstand | L3: Apply | L4: Analyze | L5: Eveluate | L6: Create, DokC Dapth of Knosledge

Unit E Introduction and Ona Dimensional Steady State Haat Conduction 12 Hours

Modes of heat bensfer = Fourler's law of heal conduction= general heal conduchion equation in Caresian and ofindrical
coordnates. Steady stabe heal conduciion in @ slab - Composite slab, coaal cylinders and concarirc spheres conduction-
canvectian syslams - overal heet transfer coefficient - electical analogy- criical radius of insulation - types of fins= rectangular fin
with insulzted fip = fin effectiveness and fin eficiancy.

Apgeication I error maasuremant of famperature,

Unilt It: One Dimensional Translent Heat Conduction and Dimenslonal Analysis 12 Hours

Lumped hest capecty aralysis Sict and Fourier numbers - selulicn of franseal conducion systems for dabs, cylinders and
ephenas using Haisler'scharls,

Buckingham-FHheaem—dimansonalanatysis applied of faadconvestion andreturaiconvection—significance of Feynolde, Prandli
amt NuseeX aumbas

Unit It Convection 12 Hours
Funcamentsls Of CanvectonVelocty and thermal boundary |lapers in Sow on 3 horizonéal 2t plate - velocky and thermal boundary
Ieyues in keminar ow through a ireular ige - hiydeodynamic and thamal entry lengihs - Reynelds and Celbum anglogles.

Forced Corvedlion: Empirical comelaions for Nussst numbers for fow over flat pistes — Empinics comrelations for Nusselt numbers
for fiow through plpas.

Matural Camwection: Valosityard thermal boemdary layers in hoat bransfer by neturakonvection om a verical plats (derivetions not
included) - Boussinesy epproximation — empifcakoreiafions for vartical plates and cylinders for laminar and lurbulant naturd
corwiclion

Applcations of Canaciiong

b3
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Unit IV: Bailing, Condensation and Haat Exchangers 11 Houra
Regimes of saturated pool boiling — Cropwise and Rlamwise condensation- Nusaell's analysis %o lamingr film wise condensalion en
& werlical plaba,

Heat Exchangers: Parallal and counler fiow double pipe heat exchangers- overall heat transfer coeffident — fauling factors - LMTD
method of heal enchangeranalysis = effectiveness

NTU method of haal exchanger snaksis

Unkt V: Thermal Radiation 12 Hours
Emisgivepower — black body - Stefan-Balzmann's law- Emissnity- Kinchhoffs law- radiafion heat exchange bebwsen two back
isathernal surfaces ~ concept of radialion shape fadtor- heat exchengabetween two large gray pianas, and concenliic cyirdens -
exchangs bebween & smal gray bodiesin alame encosum

Redtafion shiekds. advantages, dsscvaniages and analcsfions

Teut Books
8. SachdevaR CFundamentals of Engg. Heat and Mass Transter” SthEdibon, Newdge Inlemational Publications, 2013
B MagP.k “Heal Transher”, 3ndEdition, TMH, 215
7. RajputR.K,"Heat and Mass Transfer” RevisedEdition, S Chand Putsications, 2044
& Cangel, "Heat and Mass Transfer, 5= Edition, MoGraw Hil Publicatons, 2015,

Refarance Books
7. Incpera F.P, Dowit 0P, BagmanT L Lavine A5, Sesfhararu K.5, SeatharamT R, Ferdamendals of Heal and Mass
Trarsfer”. Wisyindia, 14 Edtion McGrawhill, 2013,
8. Frank Krelth. Mangik R. M & Bohn M. 5, "Prindples of Heat Transter SpecialEdiion Cengage laaming publishers, 202
B Hisna.5, "Hist and Mass Transfer”, 39 Editlon, 5K Kataiak Sons Pubications, 2013,
10 Halman J, P, “"Heat Transfer®, indan Edlion, TMH Publicaions, 2014,

Internal Assessmeant Pattern
Cogrifvelavel InternalAssessmentd 1(%) Infemaltssessmenty2 i)
L1 a0 ]
L2 i) k]
L3 20 i
Tota%) 100 100

Sample Shart and Long Answer Questions of Various Cognitive Levals
L1: Remembar
11, Whatareinedifienen modes of heat tarsfer?
12. DelnaFin.
11, [eline Fin eflecivensss and fin allidency
14, Stshe and explain Buckingham m Sipanem,
15. Cefine Siefan Botzman Law,
16, What ane difierent types of comvactive heat ranaler?
17, Dwfine Heat Exchanger and list cut various [ypes of heal sechangans.
18, Deding the tams overall haat transler cosficiant? And explain its significance.
19, Lis! ard expisin various non dimenaisnal aumbers using In ket ansfer,
20, Mame the diflerent beiing mgimes in the onder they occur in 8 verical tube durieg fiow bofing

B
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L2: Understand

11,
12,

13,
14,

15,
14,

17,
L3: Apply
",
12

13,

1£,

15,

16,

17,

18,

Explain the concept of momanfum and ensgy equaiion,

Discuss the defalled classification of convecfive heat transfer,
Explain the regimes of poal boling,

Differentiate betwasn pool boiling and fow boifng.

Diffesentzste betwean fim condansatian asd drogp 'wiss condersaion
Bislnguish betwaen a black body and grey body

Exglain the phengmesa af nafural canvacton over a varical hot plate.

Destva general heat conduction equation in cylindrica! coorinabes.

ity the differant mades of heat transfer in the following systemsiopardions

{i) Steam reising in a seam boler

(il Condeniation of sleam in a condenser

{iil} Haat tranaler fram avasaum fask

{ivh Healing of waber inabudiet with &n imenanalon Beater

Watier &t @ rate of 4080 kg is heated from 35°C to 75°C by the oll of Cp 1.8 kgl The heat axchanger & a doutta pipe
counter fow, Uil enters at 110°C and leaves at?5°C. Debemeing: I) mass fow rata of of, ) area of the heal sxchanger 1o hande
he duty if the overal heal lransder coethcdant 15 320 Wim2H

Winter fiows 21 45°C over & fiad plabe Tm & 1 size maintaingd at Z27C with a velocty of 1.5 mis. Eglimale the varision of hes
transtar coefficient slong the length of healing stars from 0.25 m from tha leading edoe

A 30 cm = 50 cm copper dlab, 6 mm ek &1 o unform tamperature of 350°C soddenly has e surface emperalure bowened 1o
A0°C. Find the ime at which the slab tempevalure becomes 100°C. h = 100 Wm?°C. Also, find tha rate of conlng after 60
sacands.

A cylinder § om diameter and 50 om long, | proviced with 14 longitudinal straight fins of 1 mm thick and 2.5 men helght Caleulate
tha heat loss from he cylinder per second if the surface tamperalure of the cyiinder is 200C, Take h=2F\Vm3K, k=40WmDK and
ambien| lemperabun=45C.

A large aluminum plate of tnickness 200 mm aognaly at 3 lénparature of 534C is suddenly exposad to an environment 2 3090,
The comvective heat trensfer cofficien| bedwien Te plate and tha envircrenant IF 530 Witm? K], Detemine willk the help of
Hedslar's cherts, the fempasaturs a0 & depth of 20 mm from one of the faces 225 seconds after the plale i3 exposed o fhe
envionmonl.  Also caloulate how much enengy Fas been lost per unit area of the plate during ®is tme? Take for daminum,
Thamal Diffusity = & x 10°-5m e and & = 200 Wim K],

Liguld sulphur diowide in a saburated stata flows inside & 5 m long tube and 25 mm inlemal diamater with & mess flow e of 0,15
kg5, The tube is haaled al & canstant fuid lemperabuse of -10RC and the infet fluld lemperature & 4G, Determing the axt flud
temperature by making use of Siader and Tebe equation.
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MSRIT | Acadomic Regulation 2020 (R1) | Mechankal | 20MES04 Computer Alded Maching Drawing | Approved in 2% AGH | Applicabie
fioe tee shudents admimed in 202223 w.o . ACY 2083-24 omwards

m ZIMERIG Compiber Alded Machine Drawing 0031.5
At the end of the cowse, students will be able ko
Code Courss Dutcomas Spaio W
_ POT  POS  POM0 PR Dol

HOMERGE 1 Mdentfy the nalicral ard inlernalioral slandands perisining 3 3 3 3 L2
¥ machine drawing.
Linderstand he importance of the Rnking lunclionsl and .

AMESOE2  iouslirsfon aspects 0 the preparaion of he pat 3 3 3 3 i
drawings.

IOMEENES  Apply lmis and fddefances 1o assambliss end choose 3 3 3 3 L2
appropriale ks for given sesamblias

IMEGLEd  Imiempeet the Machining and surlacze frish symbeis on tha 3 3 3 3 L2
componert drawings.

YMMEGOES  Preparalion of the par or assenbly drawings as per the 1 3 3 3 LZ L3
ConeErAims.

1. Wiy Conributing | 2. Modesately Contbuting | 3. Strongly Coniributing, for the atainment of respective FOs
L1: Remeenber | L2 Undersiand | L3: Apaly | L4: Analyze | L5: Evaiuate | LE: Create, DoK: Depth of Knowledge

PART-A 12 Heaira

miroduchion: Review of graphic interface of the software. Rieview of besic skelehing commands and navigationsl commands.

Alaring a nirw drawing sheet Sheet sizes, Maming a deawing. Drawing units, grid and ensp. Camuensian af pictedal viows infa

arfhographic pecjections of simple machine parts (wth and wilthout secion). Hidden line conventicns. Precedence of fnes.

Sestions ol Sebds: Secliors of Pyramids, Prisms, Cubos, Tetrahedrons, Conss and Cylindars resting anly an fheir basss (Na

probiems on s Inclinations, sphenes and holow solds), Troa shape of sactions. Conwesion of pctorial views ko oshographic

prejections of simple machine parts. Hidden line comventions. Precedence of ines. Convarsion of platonial visws int erhsagragkic

projections of simple maching parts (With section planes indicated on the part). Thiead Fames: Theead terminclogy, sectional

ﬁﬁﬁﬂhﬂhlﬂﬂhﬂhﬁlﬂﬁﬂ&ﬁmaﬁ'ﬂﬂmm&E:wrﬁ}mmandﬁuna.sehgmread,ﬁmm

Slandu'd!;rgathnitw Hﬂﬁgﬁ headed boll and nufl with washer {sssembly), squers headed Bolt and nul with washer

SMpE 58 biells wilh md and lock nut

swurannaﬂm.m mml Flanged nut, slafied nut, taper end splif pin for lkocking, counter
PART-B 12 Hours

Keye: Paralel key, Taper key, Feather key, Gi-haad koy and Waoodruff key,

Jnints: Cater joint {socked and spigot), knucide join (pin joinl) fer tvo rode.

E::Elﬂus Spiit Muff couping, Protected typse fanged coupding, pin (bush) type Raxible coupling, and universal coupling (Hooks'
PART-C 12 Hours

Limits, Fils ang Tulnr:mp:: Imrocuction, Fundamengal tolerances, Deviafions, Melhads of plagng limit dimensians, mechining

symogis, fypes of fits with symbols and applcations, gaometrical tolerences on drawings. Sterdands followed in i ustny,

Assemibly Drawings: (Part drawings shall be givon)

1. Plummer block (Pecestsl Baaring)

2, Lewer Salety Vaiv

3, 1.C. Engine connacting rd

4, Boresy jask (Bolle fype)

5. Tadslock af lathe

B, Machine vica

7. Tool head of shape

Text Books

1. Mazchine Draweng — M Siddesywar, K. Kannaish&VV 5 Sagtny= Tala MagrahHik , 2007

L Maching Dmmg —H.L Narayaaa, P Kannaiaht K. Yenkata Reddy | New Sgof Pubilshers 2003
3. Producton Orgwing- K.L.Mareyana, P.Kannalahé K Verkata Reddy  New Sge/ Publishars 2000



HERIT | Academic Regulafion 2020 (A1) | Mecharical | 200ES04 Computer Alded Maching Drawing | Appmoved In 2 ACM | Applicable
for the shadents sdmitted n 2022-23 wael ACY 2023-24 anwards
Referonce Boaks

1, Machine Drawing ,Chamiar publshing house, 400 edifon January 2014

2. Machine drawing, New Age intematicnal publishers,5 edition, 2018
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MERIT | Academic Regulation 2020 (R1} | Mechanial | 20MES0T Mechanical Measuremenls & Metology Lab | Aoproved in 2+ ACM |
Appicakls for the shodants admitted in 2022-23 weef, ACY 2023-34 omwans

20MEG0T Machanical Measurements & Metrology Lab 00 3 15

At the end of the courss, students will be able o

Mipplng with PO3
Code Courss Quicomas P01 PO4  PSOT  PSO2
SAMEROT 1 Explain different instruments thal are avalable for Enear, angular,

" mundness and rougheess moasurements 2 1 3 3
FOMEGOT 2 Seled and wse the approprizbe measuring instument according fo @

: spacfic requirzement (in terms of asuracy, elg) 2 3 3 3
ZMEGNT.Y  Hnow requirament o calibraton, erors in messurement olo, 2 ] 5 3
dMESCTA  Perorm accuralo maasLremans 2 3 1 5
HOMESDYS  Demorrsdrabe princigies of modem instumsanis 2 7 3 3

1. Weaidy Conlribufing | 2. Moderately Conddbuting | & Senegly Coniribading, for the sainment of respective Pos
L1: Remamber | L2: Understand | L3: Apply | L4 Analyze | LS: Evabsale | LE: Craale, Dob: Dapth of Knowledge
List of Experments

Matrology Lab

Measurement of langihs, heights, dameters by vemaer calipers, micnomelons ez
maHJmmiufhumaFrimﬂrﬂmmmdlalm&ﬂm.
Use of gear focth vemier cafpar for tooth {hickmess inspecton and flange mitso meter for chicking the chordal Bhickness of spur

poar,

Peasurement weing Machanical compantar,
Maasuremeants using Oplical Projector.

Measuresant of aigrmant using Autocolimstar.

Anghe and Leper reasurements with beved peofracior, Sins ber, rellars and bals,
Utse: of spirit bovel in finding the sraighinass of  bec and Natress of a suriace.
Thregd Inspection wilh wo wina/ thiea wira method & tool makes micosoape,
Surface roughness maasuremant with roughness measuring mstrument.

Machanical Measuremants Lab

o oinER g LA RS =

-
=

Calibration of pressurs gauge.

Cafibration of bansducer Tor iemperalure messiremean,

Shudy and calioration of LVDT fransducer for displacement magsursmant,
LCalibrabion of slram gauge.

Cellbration of lamotoumie

Calibraton of capaciiive transducer,

Study and calibeation of phota and magnetc speed pickups.

Calibration of rasstence tamperatune dibilcr,

Study and cxibeafian of 3 rbamatar.

Study and use of a seismic pickup for the measurement of wbration amplitude of en engine bed at vadous leads.
Sludy and calbraiion of Mdeod gauge for low gressure.

= = DO T R

4

Refarances
6. Lab Manes for Mesufaciuning Peocess Lab, Dapartment of Mechanical Erginsaring, MSRIT




NERIT | Academic Regutaon 2020 (R1) | Mecharical | 20MEE08 Heat Transfer Lab) Approvad in 2+ ACM | Appicable for the siudents
admittad in 20&2-23 wel ACY 2023-24 anwards

20MEB0B Hegt Transfer Lab 0 0 3 115
Al the and af
Ihe course, shugiants will be able o
Mapping with POs
Gode Course Dutcomas =) PO4 PSO1 POz
AMEEDA.A Apply the basic heat Iransfer mechanisms for various hest

frensfer prenomenon. 2 3 3 3
J0MZS08.2 Evalule lhe COP af refnigeratian sysiem.

Debarming the thermal conducthity of diffesent metalic
matarialz 2 3 3 3

2O0MEG0AA  Examine the rate of heal ransier betwesn so8d boundaries.

20M1E608.3

7 3 3 3
Sefect the appeopriste dimersonil and Rindional parameters
dOVEROBE o M raneier daions 2 3 3 3

1. Weakly Contdbuting | 2. Moderately Conlributing | 3. Strangly Contributing, for the afainment of reepective Pos
L1; Remamibar | L2 Undarsiand | L3: Apply | L4: Analyza | L5: Evaluate | LE: Crests, Da¥: Desth of Knowladge

List of Expaoriments

I
(]

. Delemination ofoveralkes! franster co-eMaeriala compositesiab

Dedemminghon cllhermal conductvityolamelsl rod

Defermirrion ofheat trenaferraiethrough slagged pine.

Defamsing the héat transdar coefficiant of alr in fube by forosd conveciion,
Dederming the heat transter coeficient of verical cylinder by nasaral convaction

Estmate tha effectivennss and Tin eflidency by forsed convection

Calculale and compara Tha Stafen Bafzmann constant

Oeteming e effectivaness and overal heal transfer coafficient in paralisl fow heal exchanger.
Detamine the effectiveness and cverall haat transter coaflicent in courdar fiow heat axchenger
COPeVCRSystam with Capilaryand thermal exparision velve.
Diebamine fe emissivity of test plate by using black swhace

Detesmination ofThemal conductivityed Liquids and gases

Determination ofcrifcalhaat S,

Estimation of heat fransfer by unateacy state heal conduction.

SEDRENBRENERE

Bl
B8

Raoforances

7. Lab Masual for Manufacturing Proceas Lab, Departmant of Machanicsl Enginesring, NSRIT




MSRIT | Acacemic Regulatian 2020 (R1} | Mechanical | 20MCKM Ingian Tradiional Knowledge | Approved in 24 ACK | Applicabla for he
shudants sdmitted in 200223 woel ACY 2023-24 aneards

| | t '_I:-I:.l

_ 20MCXD4 Indian Traditional Knowledge 0030
Course Dutcomes

Af e end of e course, sludents will be zble o

e AN i i n!;;? m‘pm: =
MO 1 m D TR o 3 % & Ul
HMCK0L2 E:f,'ﬂ.':t‘n::m";?i o beatmer plarh®e. 5 2 ¥ 3 dn
20NCK033 mﬂiﬂﬁ“mm RS 9 3 3 A
20MC03.4 mwhd;'"m“' B I S R B 173
NGO, 5 mﬁm T T

1. Weakly Coniributing | Z Moderately Contibuting | 3. S¥ongly Canibising, for he attainmant of respeciive Pos.
L1: Remembar | L2 Understand | L3: Apply | L4: Analyza | LS Evaluate | LE: Crese

UNIT-E:  Intreduction to traditional knowledge Ehours

Defing traditisral knoatedge, nature snd characieristics, scope and importance, kinds of fraditional knowledge, Indigenous
Knowiedge [IK). characlenstiss, tradilional kmowledge vis-e-vis indigencus knowledge, lradifional knowledge Vs westem
knowledge radiional knowledge

UNIT-2: Protoction of traditional knowladga Ghours

The need for protecting radiional imowkadge Significance of TK Probection, value of TH i glabal econceny, Role of
Governmend to harness T

UNIT-3; Legal framewark and TH: Bhours

The Schaduled Tribes and Other Tradilional Fores! Dwellers (Recognifon of Forest Righis) Act 2006, Plant Varieties
Protection and Farmer's Rights Act, 2001 (PPVFR Acf); The Biological Diversity Act 2002 and Rules 2004, tha pralection of
tradiional knowladge bl 2016,

UNIT-4: Traditional knowledge and intelloctual proparty: Ghours

Systems of traditional knoweedge prolection, Legal concapts for the protection of raditional knowledge, Patenls and kradifional
knowiadge, Siralegies to increase protection of fraditional knowledge

UNIT-5: Traditlonal Knowledge in Different Sectars: Bhours
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Traddional knowledge and engineering, Traditicnel medicine system, TK in agrcullure, Tradi€onal socefes depend an & for
their food and healihcare neads, Importance of conservalion and sustainabla developrent of environmend, Managarment of
bledivarsity, Food sacurty of the counlry and protection of TH

NSRIT | Azademic Regulaion 2020 (R} | Mechanical | 20MCX04 Indian Tradifional Knowlsdge | Approved in 2% ACA | Applicable for the
students admitted in 2022-23 weal ACY 2023-24 oovwands

Text Books:
1. Traditional Knowledge System in india, by Amit Jha, 2008,
Refarance Books:
1. Traditional Knowledge System in India by Amit Jha Alantc publichars, 2002,
Z "Knowledge Traditions and PracSicas of india® Kapil Kapoor1, Michel Danino2,
Wab Linbka:
1 hitpa:ivwww.youlube.comiwaichPv=LZP 1SIpYEPM
& httgriinptal &c.infeoursesi 21106003
CONTROL COPY ATTES

: Chai
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NERIT | Academic Regusrfion 2020 (R1) | Mechanical | 20MED01 Applied Thermodynamics | Approved In 24 AGM | Appticable for fre
students admithed in X032-23 woal, ACY 2020-24 cawards

20MEDDT Applied Thermodynamics 3003

Al lhe end of the course, shadents will be abls &

Caode Courss Dulsamos Dokl
20MEDDY.1  Relate the aws of themodymamics wilh @ferent ¢ycies Lt
20MEDNTZ  Demorstrats th princinia of bollars, s werdng and required characteristics. L1,L2
AOMEDDE3  Eyplain the funcion of siaam nazzles and uibines vith thel specifications. LiLz
ZIMEDNA | ystrate the mechanical details of raction furbines and lis clzssiicalin LiLzLs
ZOMECOLS  \nanrprat the appication of compressers with their classiicaticn Lla i

1. Weakly Contrinuting | 2 Maderatety Contributng | 3. Strangly Contributing, for the atianment of respeclive Pos
L1: Remember [ L2 Understand | L3: Apply | L4: Analyza | L5 Evaluate | L6: Create, Dok Dapth of Knowiedgs

Unit |: VAPOUR POWER CYGLES AND GOMBUSTION # Hows

Camat, Ransing cycle - schemalic layout, themodymamic anatvsis, concapt of magn tempamtun of hesl addifion, methads ta
Impeove cycie performance — regeneration & reheaBiag. Fusls and combuston, concepts of heat of reaction, adisbatic flame
lemperatura, Stoichiamatry, due a8 analysis.

Clomad covinal volumes, Dymamic 2ysiams

Unit I: BOILERS 8 Hours
Classiication — worklng principies of LP & HP bollers with skefches — mourings and sccessaries - warking principles, boiler
horse power, equivalent eveporation, efficiency and heat balance - Draught: classiication - height of chimney for given draughl
and dischame, condtion for madmum dicharge, effelancy o dhirmoy - artificial draught, induced and farced.

Cipan contod valmas, Gag dynamics

Unit 11 STEAM NOZZLES 8 Hours
Funchien of a nezzi — appications - types. flow Bough noazles, thamodynamic analysis = assumpticns -vesocity of fuld &
nozzle exitideal and aclial expanslon in & noezts, velecity coefficent, candison for maximem dschangs, crtical pressure ralig,
erleria bo decide nozzie shape: Super saturated flow -its eflacts, dagree of super saluralion s degree of under cocling, Wilsan
ling.

STEAM TURBINES Clessiication —imgulse turbine; mechenical datalls - velacily diagram - effact of ficton - power develaped,
&xfal thrugd, blade or diagrem efficlency ~ condition for masmum eficency, De-aval turbing - methods 1o reduse rodar spesd-
walocity compoundng, predsure compounding and velodly & pressure compounding, velocty and pressure weriatian glang the
flow — com bined weocity diagram for 8 vaocity compounded impuise fwbins, coredion for madmem efficency,

Dapartre Fancions, Sie vapoor

Unit Iv: REACTION TURBINE 3 Hours
Michianical detalls - principls of cparstion, thermedynamic analyss of a stage, degres of reachian —waiocity dagram = Parsee's
raaction lurbine - condiion for masimum effidency - caleulaion of blada height

STEAM CONDENSERS Requiremints of steam condansing plar - classiEcation of condersers - warking principle of differen
types - vacuum effisiency and condenser efficiency — air lsakage, sources and lis affects, air pump. cocling water requiremant
Fpuw pquitation, MulE vreansnl Skase Equitinem

Unit V! COMPRESSORS 9 Hours
Classificakan -Recprocating type, Principle of operation, sodk required, Isothermal efdency, volumtec effcioncy and effecs of
dlearance, mull stage compression, saving of wok, minimum wark candilion far two stage compresson

Ratary (Positive displacemant typa)

Rixals Blower, vane sedlec compressar, Lyshaim compresser - mochanical detsils and principle of warking = efidency
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consderations.
HERIT | Academic Regulation 2020 [R1) | Mechanical | 20MED0T Appled Tharmadynamics | Approwed in 2 ACH | Applicabie
far the studesds admitted in 2022-23waf ACY 2023-24 erwands

Centrifugal compresscrs: Mechanical detais and pringiphe of opamtion - velagity and pressure varation. Erery transfer-
impedior blada shape-aeses, valosly diagrams,

Acdal Figw Compressors: Mechanical detsils and prindple of aperafion, valodty diagrams

Clamical pquibeium, Lapents trenslonm

Text Books
8. Basgics & Appied Thermodynamics- P Nag - 48 edilian- MeGraw Hill 2017
1 Thermal Engineering - RK Riaiput- Lakshmi Publicationg, §* Editian 20114
11, YunusACeneged MihaeliBoles, Themmodynamics, &nEnginessngApproach, BhEdition-MCH. 2014
12, Br.L P Holman Thesmodynamics— e G rimHi-5* Edition, MoGrastill- 2013

Reference Books
1. Applied Thamodynamizs - Easiopd MeCankey- Pearson Pusicalions, 5th Ediion
12 Tharmal Enginering-M.L.Marlhuirk Metda- Jain bros, Publishars, 3 Editian 2017,
13.D.Y.V.C.Rao-An Introduction to Themodynamics— Unlversities presses putiications- 2012
4. W.ZBlackL. ] G Hardey, Thermadynamics, 3nd Edtion. Peamsan Publcstions- 2040,

Internal Assessment Pattarm
CogritiveLewval InemalAssessmantE{%) InlemalAssassmeni$ 2t
K] £0 20
L2 b 1] 40
L3 40
Total{(%) 100 100

Sample Short and Long Answer Questions of Varlous Cognitive Levels
L1: Ramambar
£1. 'Wiite 8 shart nole on exhaus! Dowdown 7
T2, 'Wiite the qualifes of an ideal igniion system_
I3 Wiite about arfl knock additives.
&4, VWhat is heat balance sheel?
5. Wrile the applica§ions of air compressee,
26, Draw the wiccity diagram of & cenbilugal blower,
LZ; Understand
18, Whatis a cycle? Whit is the diference betaeen an ideal and actusl cycle?
19, What is supsechanging? How is It achigwed?
20. “Auto-ignitian is e cause of deanation”. Justity the statemant.
21, Whatdo you maan by perdermance of IC engne?
22, What do you undesstand by a sip facter n dynamic compressars?
L3 Apply
19. Compare actual cycle and air standaed cycle of 51 engine lustraleFirstiawepplisdicaf owsystem.

. Derve the expression forwork par kg of air compressad In a sihgle eyinder reciprocating S compressor considening clearanos

and negiecting clesrance.,
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NERIT | Academic Reguiafion 2020 {R1) | Mecharical | 20ME002 Unconvanlional Machining Processes | Approwsd in 27 ACM |
Applicabla for the students admited In 2022-23 woaf ACY 2023-24 crwards

20ME002Unconventional Machining Processes 3003

Al the enc of the course, students will be abla ta

Cada Courss Oulcamses Do
Get the inowledge of  principle of working. mechanism of metal immoval in the Ullrasenie machioing

A process and idendfy tha process paramelers, their effect and applications of difiarend processes e

20MED02.2  Learn Abrasive jel mechining, Waler jet machining ard L1z
its Bpplicaiors

HMEDRY  \ingart e knawlecgs of Electe cheerical machining and Its Applicatiores L1z

MEN2A  Know e Thermal metel removal processes and selecion of ool eleciode and dislectic fids, L1102
suizce finish and machining accuracy, charactenstiss of spark emded surface

ZIMENGES  Impar the knowledge of Flasma Machining, Appication of pasma for mackining and elesimon L1,L2
Deam machinmng

1. Weakly Contribaing | 2. Moderately Contribuing | 3. Steagly Contribuling, for the adakment of respeclive Pos
Li: Remember | LZ Understand | L3: Apply | L4: Analyze | L5 Evakeals | Li Croate Dok: Depth of Knowliedge

Unit & Intreduction- Ultrasonk Machining 8 Hours
History, noed, classification, compadson batwean conventional and nencorventional machinksg process and seloction.
Ullrastmic Machining (US - Insredaction, seuipment details, cutieg tosl system design, mechanam of melal removal, offect of
parametas, LIS process characlonistics, epplications, advaniages & disadvaniages of USM
Advarced conlack and Man confact mathads
Unit Ii: Abrasive Jet Machining 9 Hours
Abresive et machining, Water jet machining and abrasive water jet machining: Basic penciples, equipments, process vanalies.
machanics of meterdal remaval, MRR. applcation and Fritafons
Ahrgsive mafenials and Bz funchonkg
Unit lli: Elactro Chemical Machining 2 Hours
Fundamentals of electro chemical machining, elecina chemical grinding, electr chemical haning and debumingprocess, metal
remesdl i in ELM, Tool design, Suriace finsh and accuracy, econcenie aspects of ECM, Simple protiems for estimation of matzl
remeval rate, fundemertals of chemical machining, advantages and applications.
Appheafions of ECM

8 Hours
Genaral principis and appications of Elecie DischargeMachining, Ekciris Discharge Grinding and vire EDM - Power cirouts for
EDM, Meharics of metal removal in EDM, Process parameters, selaction of todl electrode and dislectic fuids, suriace frish and
machiningaccuracy, characiedslics of spark eroded surlage,
Advance maal removal rate, Main Aimclionz an MER
Unit V: Elsctron And Laser Baam Machining, Plasma Machining 9 Hours

Eleciron Beam Mechining, Laser Besm Machining - Basic principle and heery, mecharles of malerial ramoval pracess
parameles, ellicency & acouracy, appicalions

Phasma Machining: Application of plasma for machiring, melal remeovat mechanism, peocess paramelers, sccuracy snd surface
firish and olher applizafions of plasma in mendaduning indusirias

Advancad machining process and &2 lschrius's

Text Bocks

4 Hassan Abdel, Fundamentals of Machining Processes-Corvestional and non - conveniianal processoGawadEFHENWCRD Press.

2HB.
5. Abclel H. and Bl-Hofy G., Advanced Machining Processes, MoGran-Hill USA, 3005,
6.Anup Grel, A Jacob Mases, Unconventicnal Machiring Processas, Techeical Publicafions, 151, 2000
1.¥C, Pardey, H 5. Shan, MODERN MACHINING PROCESSES, me Craw Hil
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NSRIT | Acatermic Reguiation 2020 (R1) | Mechanical | 20MEC0Z Uncanventional Machining Processas | Approved in 20 ACM |
Appicable for the stedents admitted in 2022-23 w.ef ACY 2023-34 anwands

Referance Books
15.Gany F. Benedic, Man Traditional Martactuning Processes, CRCPress-2017
16. VK Jain, Advanced machining procasses, Alliedpublishars-2007

Wab Rafarances

15
16. hiips:iing :

Intamnal Assessment Pattern

Cogrithval.euel | rebeermiaad Aus s ssrrantE (%) Ememaldssasamenda )
Li 40 40

2 iH =]

Totat) 100 100

Sampls Short and Long Answar Questions of Various Cognitive Levels
L1; Remember

23. Stzte the meed for unconvantionsl machining procass.

24, Wt do you moan by recast fayer wilh raferenca 1o te EDM?Y

25, What s the pumpass of defection coil in EBM process?

26, Write the verious bypes of orches wsed in plasma anc machining

27, Name difesant gases used in AN,

LZ: Understand
21, Ert::::lm'mhera:tﬂﬂhat should be considared duning the selection of an approprats uncanventianal machining process for  given
jab.
22, With & rept shelch axplsin shaped fube eladirolyiie machining
23, Explain the following in EDM with meal sketch
24. 1} Electrode led conbrel system
i} Fackars 1o ba considerad for EDM maching teal ssledian

CONTROLCOPYATTE




RERIT | Acadamic Reguiafion 2020 (R1) | Mecharical | 20MEDD3 Rotor Dynamics | Approved In 2= ACM | Applicatia for the sludents
admited in 2022-23 wal ACY 07324 onwards

20MED03 Rotor Dynamics 3003
At ths end of Ihe course, students will be able to

Cada Coursa Outcomas Dok
SOMEDDNT  Explain ralar bearing irderachion L1, L2
2MEDDD2  {dantfythe fpas & classifications of components and Bearngs, ;
2OMEON3  Damonstrane the slabifly of defommation L2
2MEODIA  Dasciba the princiols of Transfer Listriy L2
2MEDNSS  Liss of Magsurmant Techniguas in Rofor deanamics L2113

1, Weslly Confributing | 2. Modesately Contsbuting | 3. Strongly Contributng, fur the attarment of respeclive Pag
L1: Remember | L2: Urdarstand | L3: Appdy | L4: Anatyze | LS Evaluata | LE: Creale, Do Depth of Knowledas

Unit I: Rotor-Bearing § Hours

Robor-Bearing Interaction, Flexural Vibration, Crilical Speeds of Shaits, Jeffcoll Rotor Model, Uinbalance Respanse, Effect of
Demging, Campbell Diagram, ESacts of Antesvopic Baatngs, Unbalanced Response of an Asymmetic Shafl, Pasmelde
Excitalion, Gyrascopic Effacts,

Unit Il: Discs 8 Hours

Riler with Mon-central Disc, Rigid-rofor of Flexlble Beerings. Stodola Madel, Effect of Spin Speed an Naturdl Frequancy, Forward
and Backward Whiring Mutfon, Aerodynamic Efiects

Unit ll: Rotor Shafts 9 Howrs
instabiity: Rub, Tangenlial farces, Robor-shaft Conlsuum, EMect of Rotary Inertia and Shear-Dalcemation wilhin the Shaf,
Equivalert Discrale System, Firite Element medal Sar Flaxural Vibretion, Tarsianal Vibralion, Geared and Branghiéd Systems
Unit I¥: Baarings 8 Hours

Transter Mairix Modsl, Fid Film Bearings: Sleady State Charactesisbes of Berings, Reynolds's Equation, Cd-Whir, Rigid And
Flaxible Rator Balancing,

UnitV: Vibration 9 Hours

Active Vibration Cenlral of Rotor-Bearing Systers: Active Magnatic Bearing, Condiion Mondorng of Rolating Meshinery,
Measurement Techniques, Raling element baarrgs, Feult disgnass,

Taxt Books
1. Raa . 5, Relor Dynamics, Third ad., New Age, New Delhi, 1595 (2009 raprint),
2. Goodwin M. J, Dynamizs of Rolor-Bearing Systems, Unwin Hyman, Sydney, 1983,
% Adams M.L, Rotating machinery vibration: from analysis to tmublashoating, Second ed,,
CRC Prass,
Boca Raton, 2010,
4. Kicinski J, Roloe dynamics, Tech Book, Mew Dedhl, 2010, 8, D. Childs. Tusbamachinery Roterdynamics: Phenomena, Modeling and
Analysis, Wilay, Mew York, 1993,
Reference Books
1. Krdmmer E, Dyrantics of Rators and Foundation, Springer-Verlag, Mew Yaork, 1983,
2 Gants G, Dynamizs of Rotating Sysiems, Speinger, Mew York, 2005
3 Vance JM Relordynamics of Tubemachineny, Wik, Mew Yaork, 1988,
Web Rafaronce
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Imternal Assessmant Pattern

Cognlivelovel InemalAssesament®%h)  InlermalAssassmantiit)
L1 40 an

L2 40 a0

L3 .1 40

Total[%) 100 100
Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remambar

1. Rolor-Bearing Intaraction

3 Jeficof Fobar Madal

1. Rigid-motor of Flexibls Beanrgs
La: Undarstand

1. Drariva Effect of Rotary Inerfa and Shear-Deformaion within the Shail,
2 Euplatn Transhs Matrix Model
L3: Apply

1, TwndrrtmamdﬂﬂkgMﬁ.mamﬁaddﬂmaﬂaﬂ&mmmlsdmmmamnfnuﬂgihhmm'l‘htrﬁﬂnt
rotating abaul an s permendioular bo its length with & wiform angular spead. The point on (he rod thougiwhich the asds should
pieis in crder Ehat the work requined for rotaion of the rod is minimum is localed & a distance of0.42 m from the mass of 0. kg
0,70 m fram e mass of 0.7kg
{.58m from the mass of 0.3kg
G5 from the mass of 0. 7kg

™




NSRIT | Academis Regulation 2020 (R1} | Mechanical | 20MED04 Camposits Material Approved In 27 ACA | Anpicatis for the stedents
admitied in 202223 w ad, ACY 2073-24 orwards

IE3 20ME004 Composits Material 3 003

At the end of the coursa, students wil be able 1o

Codo Coursa Quizomes Dok

HMECO4.1  Explain the hasic fundamental mathods of compossie iechnalagy L1L2 L3

MMEGM.2  Develop the constityent proportions o make composiie materias L1L2 L3

20MECO4.3  Demonsirale the essocated Mechanical Properfes -Siifiess and Stenglh of composite |10 |3
malerials

JMEDC.A Euxpilaln the practical dificulbes of composiie material usage L2 13

ZOMEDGAS  sooly the concapt of composile materials for indusirial and oiher apgiications LiLa L3

1. Waakly Contribasing | 2. Moderately Comtrbuting | 3. Steongly Contributing, for the BHainmert of respas§ie Pas
L1: Remamber | L2 Understand | L3: Apply | Lé: Analyze | LS: Evahuata | LE: Graate,Dak: Degih of Knowledge

Unit E Infreduction 8 Hours
Definitions, Composfes, Reinforcements and malrices, Types of reinforcements, Types of malriges, Types of
tomposites, Caroon Fizre composiles, Properies of compesites in comparisan with siendard materials, Appications of
metal,

Cramiz and palymsr matrix composileg

Unit [I: Manuiacturing methods 8 Hours

Hand and spray iy - up, injection moldng, fesin injection, flament winding, pullrusion, cenfrifigal caging and
orepregs. Fiore/Malrix inferface, mechanical Measurement of interface strength. Characterzation of systams,

Carbon fbvetpaxy, plass fhredolyester

Unit It: Machanical Properties -Stiffness and Strangth 8§ Hours
Geometrical espects — volume and weight fraction. Unidirectional confinuous fibre, discontinuous Sers, Shortiiber
gystams, woven renforcements -Mechanical Testing: Delerminaon of sifiness and stenghs of unidirecsanal
compazdas, lension.

comprassian, fexune and shear,

Unit IV: Laminatos 9 Howrs

Plata Stfiness and Complianca, Assumplisns, Stains, Svess Resullants, Plale Siifness and Compliancs,
Computalion of Stresses. Types of Laminates -, Symmetric Laminates, Ansisymmalric Laminate, Belancad Laminate,
Ouasi-isoirople Laminates, Cross-ply Laminale, Angleply Laminate. Orthotropic Laminal,

Laminale Modull, Hygrofrarmel Siresses,

Unit V: Joining Methods and Failure Theorss % Hours

Joining ~Advantages and disadvantages of adhesive and mechanically fastened joints. Typical bond
strengths and test procadures.

Advaneed Joining methods and Faflures

Text Books

1. intredudion o Compezile Matanals Degian, Ever J. Barkern, Tatfder and Framcis, Phisdalphia, BA, 1558

2. Materiala characien zatian, Vel. 10, A5M hand book, 2000

3 Mechanical Metalungy by . Distar Mc-Graw Hi, 2007
NSRIT | Acadsmic Requiaton 2020 (R1} | Mechanizal | 20MEO04 Camposite Maternal| Appeoved in 2 ACH | Applicabla for s students
admitied in 2022-23 wool AGY 20EY-24 crwards




Internal Assessment Pattarn

Cogntivelevd Infemaldzsessmenti%) IntemalAssassmante %)
L1 10 1]
L2 i 30
L3 ] &0
Tedal%} 100 100

Sempla Short and Long Answer Questions of Various Cognitive Lavals
L1: Remember

Write shaut composiie materiake?

Saly e applcations of compoate malerals?

List thva advantages and disadvantages?

Wiite sboul mamdasturing mefhads?

Defing laminates?

Wrile sboul mechanical proparties, strenglh and s#ness?

. Idantify the |cining methads?

35 Write short note on feilure thearies?

HpEEER

oo

L2: Understand
25. Explain sbour the e¥edt of composiie matarials?
26. Whal are the differances betwean allay and compesils?
27, Derive from vanous mesufactiing methods
28, With a neat skeich, axplain the working of a laminatas
£3. Enplain the tesms: varialion of machanical properties, strenglh and sifnecs
30. D{steguish the various joining methods and Silure analysis

L3: Apply

1. The fewwral fesis are conducled lo delerming the mechanical properfiss of resin and laminated finer composite
malerials. Further, fiese tests are used to determine the inferlaminar sheer strengfh of & laminate, shear modulus, shear

strang, tensde and compression madull slong wih flexural and shesr shfness. These tests are not ondy used for
compasites but also for sendwich beams.

74




NSRIT | Acadamic Regulaton 2020 (R1) | Mechanizal | 20MEDOS Produs Design] Appraved in 2+ ACM | Applicatle for the sludenis admified
in 2022-23 wek ACY 2023-24 anwards

20MEO05 Praduct Design 1003

Al the end of the course, sludents will be able o

Cade Courso Qutcomas Dok

d0MEDTSY  pamonsiate the tochrical and business aspacts of the produst devsiopment procoss L2

20MEODS.2  Explain Sdied in implementafion of gatherng data from customers end establish technical L7
specifizztion

HMEDDS3  povion product funcional decomposition L2

AIMERRA Daseriba anginesring prablem sohing L2

20MENISS  Apply the product moduliisaion. % be able b understend intellaciual property iscues in product L3 13
develepment

1. Weakly Contributing | 2. Moderstely Contribuing | 3. Strangly Centributing, for $he attisinment of respective 203
L1: Rememier | L2 Understand | L3: Apply | L4: Analyze | L5: Evaluate | LA: Greabe Dok Depth of Knowledge

Unit I: Engineering Deaign % Hours

Meec dor developing prodects = the importance of enginesring design - fypas of design —the desion prossss - redevance of
product ffecycia isues in dasign ~designing fo codes and standarda- societal considerafions in anpineering design —generc
product development process — vanous phases of product deveiopment-planning for products ~estabishing markets- markat
senments- rmlevance of market reseanch

Create Innovelve Prodvels and Designs

Unit B Quality 9 Hours
danitifying customer needs ~voice of customer —customer populalions- hierarchy of human ness-nesd gelheting mathods -
affirlly disgrams - noeds imporiance- establishing engineering characteristcs-compedilive banchmarking- quality funciion
deploymen- hause of guathy,

Prodict Design Specifeafon-Case Sfudies

Unit 4: Deslign Thinking 8 Hours

Creative thinking ~cativity and problem subing- creaive thinking methods- genrating design corcepts-sysiematc melhods far
designing ~funcicnal decompesiion - physical decomposition ~lurclionsl represerniation —morphalogical mefhads

TRIZ. amamafis oesign

Unit I¥: Produet Archiecture & Hours
Dacsion making ~decsion theory —ulity theary ~decisicn trees ~concent evaluaion mefhods —Pugh concept selectian method-

weighted cecigion malis -andytic hierarnhy process - mtrducion b0 embodiment design ~product archileciure — types of
madilar amhitectuna,
Steps in Devaloping Product Arhitsdure.

Unit V: Industrial Product design 9 Hours

Incusinial design — human faclors design —user eadly design ~ design for sendoeabilty = design for emiranment — prototyping
and 1esing — gosl evaluation —celegorias of cost = overhead costs - ackily based cosfing -methods of develaping cost

asiimales
Manufsctming Cosf, Vale Analysis In Coating.

Teut Books

1. Lirch, K.T., Eppingar, 5.0.: Froduct Dasign And Development, McGraw-HIE 2004. 1588 0-07-247146-8 0 0 o,
H.NL, Wiood 2000

2. KL-PRODUCT DESIGN - Techniques In Reverse Erginesring And New Product Development;




NERIT | Acadamic Reguiation 2020 {R1) | Mechanical | 20MEDDS Product Design| Approved in 2= ACK | Asplicabls for the sludests admitind
in -3 wald ADY 2023-24 orwands

3. Feddhusan J., Grota K.H: Engineedng Design - A Sysemalic Appraach, Sprngar 2007, 15BN 078-1-84628-3168-5, 2007
4 Eﬁ!‘ﬂ;uﬁﬂum Deslan and Manulscturing Paperback - 26 Janusry 2044, Prenfoe Het Inda Laaming Pavate LimBed: 8%
n

Refarance Books
1. Anila Goyd, Kad T Ulrich, Steven D Eppinger, "Prodisct Design and Dewiloprant *, 4t Edition, 2009, Tata MoGraw-Hil Educaton,
ISBN-10-007- 14E73-9
r ﬁmm Patrick Li%e, "Engineesing Designe A Project-based Intoduction”, 3rd Edilion, John Wiley & Sons, 3008, ISEN 278-0-
3. George EDister, Unda C.5chmidt, "Enginasring Design”, MoGraw-Hil Insamatonal Edtion, 48 Edibon, 2008,
IZ8M 8TE-007-11T183-9

IFternial Assaasmant Pattern
Cognitivalewel InfemalAssesannenti () Inlemaldssessment? (%)
L1 A0 i
L2 A0 |
L1 m 41
Total{3) 00 100

Sampla Short and Long Answer Questions of Various Cognitive Levels
L1: Remambar
1. What are fhe differan| mechanical feoders? Explain working and consinisionatizaliures of any twa mechanical laeders.
2 List out the paramelers considered for effect of qualty levels of pans in indaxing machines and explain amy one of it
3. Clagsily the dilarend types of automated assemily system wilh schematic diagram.
4. Discuss brisfy the effect of part thickness and perl size an handing bime.
5 Sheich and explain spiral elevetors
B Draw fhe schemalie diagram of 3 cdenting system analysis and expln each [erm,
L2: Undarstand
1. Denve the exprission for maximum feed rate for exlamal gale feader

z Damdm exprassion of propertian down tima for free transfar mechines end list aul the values of buller slorage capacity be an the
kagis of faciar k.

3. What are cifective meet by ihe produd design for sssembly hencboot
4. WWith sutable example, discuss the ban kinds of symmetry for 8 par.

L3: Apply
1. Briglly descuss the effisct of pants qualty on dowiime,
Whial are tha fundamental strategies emplayed i smoothan e aulomation and axpiain tham?
List cert the simple naes to be considand in designing of produce and peris in sulomatic assembly.
Dued ucap £ empinical expressian o estimate (b manus ingerfon {me.
Wial ara e basic principles of autosnalion and how it impeovss quentBy of production?
CONTROLCOPYATTESTED

Chairman l"k
Eoard of Studies |

& ke fa ma

Bl




NSRIT | Academic Reguistion 2020 [R1) | Mechanical | 20ME0E Produstion Planning and Comfeel | Approved In 2 ACM | Applcable for the

shudents sdmidad in 2002-23 wed ACY 20035-24 onwards

20MEDDE Production Planning and contrel 3on 3

Al the end of lhe course, shudends will be able o

Ciado Course Duteamss Dol
0MEDDGT  pacize the cbiectives, funclions, applicaons of PPC and forecasting techniques L2
POMEQOEZ  Eyriin afferent forecast techniques. L2
MEDIE2 & oiin ciffenant inventory techniques L2
POME00EA o mmasine varous muing techniques, o
2OMEQLE.S

Apaly way ol inlegraling diffarent departments 1o esecuts Schadufrg and dspaichingfnctions L2 L3

1. Weaidy Conlribusing | 2. Medarately Contributing | 3. Strongly Contributing, for e stsinment of respaciive Pos
L1: Remamber| L2: Understand | L3: Apply | L4: Analyze | L5: Evaleste | L& Creals, DoK: Deoth of Krowladge

Lniit I intradustian 8 Hours
Intreducticn: Defiritian ~ abigclives and funcions of production tarning and comirol - elements of production control - fypes of
production - anganization of produsiion planning and cortrol deparmant,

infgrnal oranization af depammeant,

Unit It: Farecasting 9 Hours
Fﬂi‘lht‘:ﬂﬁlim = imporiance of forecasing = lypes of forecasting, their uses - generdl prindples of Grecastng - forecasting
{echnigues

quislafive mathods and quanfilive mafhoas.

Uiniit I Inventory Comtrol 9 Hours
Invaniony manegement - funclions of inveniories = relavant inveniory costs = ABC analysls — VED analysis - EDQ model =

Invenicny canlrol syslems = P-Systemns and O-Sysiems. indmducion 1o MRP |, MEF 11, ERF, LDB {Line of Balange),
T and KAMBAN spstam.

Unlt IV: Rauting ¥ Hours

Reouting = definition — rowting procedurs -rule sheels = bil of mebedal = factons afacting routng pracedure, sthodule —definifian
diffarance with loading,

Unit V: Scheduling 9 Hours

Seheduling pofiies - techniquas, standard schediding methods. Line Balancing, apgregate planning, chase planning, expediting,
pontraling aspects,

Dispatching — activilies of dspatcher — dispatching procedure — fafow up - definition - reasan for axisteancy of funclions - hypes
al faliow un,

eppdcalions of compuler i production planning and conlod
Tout Boaks

1. Elements of Produclion Planning and Confref | Sameel Eilen, 2000,

2. Menufecturing, Flenning &nd Contral, Partik Jonsson Stg-Ame Maltsson, Teta Mo Graw HIL2000
1. Production Planning and Conlrol, Mukhopadyay, PHI.2001

4, ProducSon Control A Quanfilaiive Approach | John E. Blegel 2003

Referance Books

1. Inventory Control Theary and Practice / Martin K. Staer and David W, Miker

22
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Intarnal A=gsessment Pattern

CogritivaLevel IntamalAssassmant1(%) Irdemalbasesamenttd %)

L1 4 i
L2 4 i
L3 20 40
Totai%h) 100 100

Sample Short and Long Answer Questions of Varlous Cognitive Levels
L1: Remambar
Explain the scope of production plsaning and conteol.
Expiain difizrent types of production systems and differanilaie batawsn them
Distinguteh betwaan production planning and production cantral nd shats thair sisctives
Discirss ceganizabion of Production plenning and corlrol departmert.
Dofine follow up end explain diferent types af the follow up indetal.
Define folow up and explan dfferant fypas of the dolow up In defad
retand
Describe 'Least Squans Method of saes fopacasting with ils advantages and limitalians.
Bring out any four diffarances hetween scheduling and Inading
What |s aggregale phanning? Wiike its funcifons, menls rd demests
DOtscuss in detall the sequential steps invehed in dispaiching,
Dasoribe Least Square Method of sales foracastng wilh its advantages and limitations. b} Deseribe the Survey of buyers intesion
rrthedd of sales fore casting with its advantages and Emitaions.
6. Explein the various elemenss of AT,
L3: Apply
1. Forecast the production for facd bwa years when the producton quarty for [ast ten yeargis ss
odloes: 200, 225, 236, 240, 285, 250, 265, 275, 270, 271 Use fo foliowing methcds and comment
on results. () Moving average (3 years and 5 yaarns) ) Exponsstial smeofing fora=0.3 and 0.7,
2. Alpha industy eskmales that & wil sl 15000 Lﬂ'-’ﬂﬂilﬂn'ﬂdudfmﬁaf:ﬂh:unin[;yw
The orderng cost is Rs. 100 per ordar and the camying ¢ost per unit por year is 20% of the purchase
price: par unkt. The purchase price per unit is Re 50.Findl) Ecanemic Onter quaniity, i) No. of anders per year and
IF) Time betasen suncesshe ondem

=
gPF?PN#

B Bn G Rk

CONTROLCOPYATTESTED
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NSRIT | Acacermic Requlation 2023 (R1) | Mechanica | 20MEQOT Refrigeration and Alr- Canditioning | Approved in 2™ ACM | Appicable for
fhe sludents admitted in 2022-23 wed ACY 2023-24 crwerds

Il 2°ME00T Relvigeration and Alr- Conditioning 3003

A the end of the course, Sisdants wil be abls 1o

Code Course Qutcomes Dok
ZIMEDITY  \nderssand the niecessity and appicaticn of retrgeration system, L
J0MEDNT.2  Gain the knowledge regarding working and essential compananis of simple vepour refngarsion L2

vt

J0MEQ0T.2  Understand the desimble proparfiies & clessfication of refigersnis and explanation on diflaremt L1 L2
components of vapour compression rdrigecalion syslam,

Bilscusgion on vapour absorplian system i companents and its dlassficalion. LLLZLS

20MEDDT.S Familianze the basic pandple peychomelic propertias of vapour in sir-condiioning system and 1,13, L3
classfication pf sir-conditioning equipments,

20MEDDT A

1. Weady Coniributing | 2 Moderately Cordbuting | 3. Stungly Cantributing, for the attairnent of respactive POs
L1: Remember | L2: Understand | L3: Apaly | L4: Analyza | L5: Evahuate | LB; Create Dok: Deplh of Kaoaladge

Urilt & INTRODUCTHON TO REFRIGERATION & Hours

Mesceeezily and appications = umk of redngeraion and C.0 P, ~Mechanical refrigaration = types of Ideal cyeles of refigeration. air
redrigeration: bad coleman gycle - apen and dense sir syslems = refrigerstion systems used in ar orafts and problems.

Unlt II: VAPOUR COMPRESSION REFRIGERATION 5 Hours

Weeing prirciple and essentiel companents of the plan] =smple vapolr compresson refigarstion opols — COP — representation
of cycla on T-3 and p-h charls - efest ofsub codling and super heating - cwde anehysls — actay cyde mbuancs of varous
paramaiens on syitem performance - use of p-h chars — numercal profbiems,

Unlt lll: REFRIGERANTS § Hours

Dezirabie propenies - cassifcalion - refrigerants usad — nomenclaturs - azona deplation ~global warming

VCR SYSTEM COMPOMENTS- Compressors - qensnal classification = comperson - edvenfzges enddsadvantages,
condensen ~ dassificaion - working principles evaporabors - ciassification — working principlesespansion denices = fypes =
warking principles

Unkx |¥: VAPOR ABSORPTION SYETEM S Haurs
Calculation of maximum COP - description and warking of NH3 - watersystem and Li Br =water | Two shal & Four shall) System,
prnciple of aperatian theae fluid sbsorpbion system safunt heatures.

STEAM JET REFRIGERATION SYSTEM: Warking Frincple and basic companants, principls snd oparatioead ) thamasleeiiz
refrigerator (i} viorte bube.

Linit V2 INTRODUCTION TO AIR CONDITIOMING % Hours

Paychamelric properfes & processes — charactedzafion clsensible and labani heat loads — need for vanfilaion, consderstion of

Infifraden - load concapts of RSHF GSHF- problems, concapt of ESHF end ADP temperature Reguirements of human soenfen

end corcepd of effective temperalure- comlon chat —comfor air condifioning ~requirements of industial 2lr conditianing, air
Ioad Gakadalians,

AIR COMDITIONING SYSTEMS: Classificafion of equipmant, cooling, heafing humidification anddebumidfication, fiters, grils

arid rpgishers, fares and blowers. heat pump = haat sowrces — diffsrant baal pumpda ks,




MERIT | Academic Requiation 2020 (R1) | Mechanical | 20MEQ0T Refrigaration and Alr- Condiioning | Appreved in 2=
ACM | Applicable for the studerts admittad In 2022-23 wad, ACY 2073-24 orwards

Tt Books
1. A Course in Reffigaration and Alr conditioning , SC Arsea BDsmkundwarPubfcations 2016
£ Refrigerafion and Alr Canditianing ¢ TP Arora | TatabacGrawHill Publicadons-2017
3. Refriperafion and Alr Canditioning, .5 Khummnl, & Chand Publicaiong-2073

Refarence Books
1. Relrigerstion and Air Conditonmg § Marahar Pragad | Mew Bge Publicaions-2017,
2. Principles of Refrigeration Dossat | Pearson Education-2012
3. Baskc Refdgerzion and Alr-Cosdiioning / Ananthanarayanan | THH-2015

Sample Short and Leng Answer Quastions of Varicus Cognitive Levals
L1: Remambar

1. Defing Torns of Redigeraton,
2. Shetch the P-h and T-5 clagrams of sub-caoling?
3. Widle shert nolg on ozane layer depletion
4, Dafine Glabel waming
L2: Understand

Whil Is e effect of sub coaling and super heaing in vapar compression,
Déstinguish befween dey and wat compeession?
Witsanl do you undarstand by effective rmam sensibla heat factar?

List cut the advankages and disadvantagas of viscous fihers over dry iltars?
Hiew do SHF and GEHF differ from one ansther?

L3: Apply

1. An gir retigeraficn system working on Bell-coleman cytle operales between 1 bar and 7 bar, The femperature
maintained in the cocler (s 130 C. The air leaving the comprasenr (s eooled 1o 370 C. The compreasion falews
the lsw pyl.3=C and fre-exparsion follows tha law pv1.35=C. Find (1) thearetical COP (1) Mass Sow rate of air
mfﬁ“m“ a 00 C whon water supplied &t 300 C ot & rate of 5 lonsiday. Take iaent heat of

a5




NERIT | Acadamic Reguision 2020 (R1) | Mechanical | 20MEDNE Flexible Manufscturing Systems | Appraved in 2 ACM | Apglicable for the

students admifted in 2022-23weal ACY 3023-24 oryards

20MED08 Flexible Manufacturing Systems 3003

Atthe end of the course, students wil be abla fa

Code Courss Qutsomes Dok
ZOMEINZT | Apply ba plan schedule and cantrl of Bexiblo manufacturing systam. L L2 L3
Z0MEINZ2 | Understang the various system modellng bechnigues in assacialion 1o Sasible manicuring systams L®
20MEJ023 | Compara the system modedng (s%ues in bims of Manufacturing sppeoach L2
ZOMEINZ4 | Apply tha differeni perlermance angdysis mathods bo manutadieing systems L3
20MEINES | Apply Bve preventive measures in tha mass produsion systems L3

1. Weaity Contribefing | 2. Moderately Cantibutieg | 3, Strengly Contributing, for the aftainmert of respective POs
L1; Remember | L2 Understand | L3: Appily | Ld: Analyze | L5: Evallsarie | LE: Create,Dok: Depih of Krowledge

Unit I: Cverview of Flexibla Manufacturing Systoms § Hours
Intraduction: Dednitions of manufacturing with ingut-culput modsl. defintion of syssem, basis problems concaming Syslams and
system design procadure, medes of manidachring — jobbatchfl ow and muli- producl,
Smeal bafeh manufactusing
Unilt II: Systam Modalling Issuss i Hours
System modaling issues Cantralizad versus distiduled conlrol; Real-lime vs discree evenl conlrat Forwand v, backward
scheduirg approaches with Anfleinfinie capacty loeding: Modeling of absarking states and deadocks: Conflits
Concomency, and synchromzalion.
Unit lIl: Systam Modalling Tools And Technigues 9 Hours
System Modaing Tools and Techniques: Intoduction to mathemaical madelrg, cplimization, and simulation; isswes relztad with
ciaterministie and stochastic models,
Continugus and discrele mathemafical modefing methods -discrele svenl, mante carlo method, Basic corcepts of Markew chaing
and procasses; The MO and MTAm quews; Modals of manufacturing systems indluging iransfar ines
Rewitls manufsciuring Systems, ifroduction fo Pai nets
Unit I¥: Parformance Analysis 9 Hours
Performance Analysis: Transiend analysis of marufaciurng sysiems, analysis.
Acvanced Manufachinng syslems
Unit V: Proventative Maintenance 9 Hours
Preventive meintenenca, Karkan system, mplementaiion ssues
Vivials issues i mamenanca
Text Boaks

4. W K. Jva, "Hand Book of Flaxible Merutactuing Systems”, 18t Edition, Acadesit Press, 2017,

4. Talchi Ohno, “Production Systern beyond Lame Scas Production”, 15t Edion, Toyeta Procuctiviy Press bndia Put. Lid, 20140,

6. H K Shivanand, *Flexibilo Manusaciuring Systems”, 15 Edition, New Age Intiemational, 2006
7. P. Radha Frishnan, "CAD/ CAMY CIMT, £ Edilion, New Ags Intematiceal, 2016

Reference Books
1. Fard Amiroucha, “Prindples of Computar-Aldad Deton and Manufactueng, 2nd EdBon, New Age Intemational, 2004,
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Web Rolerences
1. It e b o e I nupload L NITE- 55, pd

2. httpasfwrwuielsentnr conmibooksieuface-modeling for-cad-camichal BT 8-0-4 44254874

Internal Assessment Pattarn
Cogniivelaval Inlemaldssesamentd (%) IntamalAssessmantE i %)
L1 4 a0
L2 4 i
L3 2 40
Terlal{%) 100 100

Sampla Short and Long Answer Questions of Varieus Cognitive Levels
L1: Remember
List £ne basic componeats oFLES,
Diisinguish betweon confinsous and discrele modalinglechniquas
What is schediding?
Define FMS
Whist are the various systam Maodeling issues?
What is meant by job crder production?
Idenify Baslc concepls of Markov chains
. How the concapl of system dasign procedures is useful In Production?
[denily the system modeling issues and contrallhem.
{. Explan he concept ofschedulng
L2: Undarstand
11. Expiain the basic concep's of FMS.
12. Describe the concep! of system design procedures
13. Demonstrate the sysiem modaling Issues and control them,
14. Dislinguish betwean conbinuows and dacrete modeling techniguas.
15. Design modeds of manutaciuring systems.
L3: Apply ’
16. Agply Ihé concapt of system design procedures 10 differant levels of Production.
17. Apply the concept of scheduling.
18, Understand and Appéy system maded echniques.
19. Hiusirate the continwous and discrete modeding technigues.
20, Adapt iha dasign madels of manufaciuring systems,

ot Bl R ol S
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20MENNA0pemization Techniques 3 ool
At the end of the course, students wil be 2t to

Code Course Qutcomas Dok

20MEO0S 1 Recogrize classificason af optimizabon problem and apply ciassical opgmization lechniguas L1203
HMENSZ  Apply unconsirained optimization lechniques using various methods LiLz L
2OMELTR.3  Recognize the characlersics and approachas of consirsined optimizatian tesbrigues L1L2 L3
ZOMEDODA  Analyze optimized solutions wsing constrained and unconsiained geomebsc programming L1iz L3
20MEDCSS  Parceive inleger programming methods L1213

1. Weskly Certbuling | 2 Maderately Corlributing | 3. Strangly Contributing, far the altainment of reseecive Pos
L1; Remember | L2 Undarstand | L3: Apply | L4: Analyze | LS: Evaluate | LE Greate, Dak: Degth of Knowledge

Unit £ Intreduction to Optimization and Glassical Optimization Technigues 8 Hours
Enginuering appications of oplimizaton- siatement of an oplimization problem- classification of optimization peoblam- opimization
LES,

tacanky

Sngle vastable ppimizalion- mullivariable aplimizaton wilh equalty consirainis

Muilivariatis cofimizalion with inegusliy constains.

Unit B: Uncanstrained Optimizatien Technlgues 9 Hours

Paftern search method- Rosen Brock™s method of rolafing coordinales- Simplex method- Descent methods- Gradent of function-
Steepest Desoont method.

Advance applcaliong fo anconsirsined oplimisaicn lechnigles

Unit I: Constrained Optimization Techniques o Hewrs
Characlerstics of constrained probiems- methods of feasiile dieciions - besic approach in the pengily funcion methed- irdaror
penaity funcion method.

Conves ogramiming prablse- aslarcr peraly furctian mathod.

UnitTV: Geamelrds Programming B Hours
Solution of an mconstireined gecmstic programming, dilferendial caiculus melhod and arimetic method, Primal dual refationship
and sufficipncy pandions, Solafion of a constrained geomettic programming peoblem {3.P.F).

Complmentary geomelne programming (C.G F)

Unlt V:intager Frogramming B Hours

Graphical reprasantation. Goman's culling plane mathod. Bala's slgonthm for zem-ona programming problem.
irdager and mon Feear programming

Taxt Bocks
g. E.5Re0, Optimizaion Theory and Applcations’, 3Ediion, Wilsy Eastem Limited, Mew Dalv, 1995
9, Walyarmanai Db, Engnesting Optmization”, $*Edition, Prentiss Hall of Indka, Mew Delhi, 2005
10.C Mohank Kusum Deep, "Oplisization Techniguas-Theory and applications”, 12 Edition, Mew A= Intemational, 2013,

Referanca Boaks
4. 5.0.Shama, Dperabans Redoarch”™, & Edifion,Machilan Publiskers, 2014,

EE
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Internsl Assessmant Pattern
CogniiveLavel nlemaldssessment 1[%) Intemaih saasssentsRit)
L1 L] 0
L2 ] i
L3 20 40
Total®s) 100 100

Sampla Short and Long Answer Quostions of Various Cognitive Levels
L1: Remembor
5. Writa the typical applications of cptimaralion in tha Feid of mechanical enginearing.
6. What are the varicus appicatians of opSmization problems?
7. What are the cifferences betwegn eliminalion and infamo’afion methods?
8, Slse the opfmization peoblem. Explain varicus types of aplimizafion probiems wiln examples.
9. Whai are the limitations of infeqger programeing 7
10, Stabe the Kehn-Tugos candilians
L2: Undarstand
& Explainthe compulational propedune used in geomatric programming..
T, Explainin detasil the pringiple of opfimakty
8. Explain Kuhn-Tucker condficns appleable to non-inear peogramming problem.
9. Explain vanous types of opSmizalisn peoblores with examples.
L3: Apply
1. Use simplee method to solve the Slfewing LP problem minimize  Z=5x+8y subject o tha following cansiralnts; 2o+ Sy2 1500
Jueyz 1200 and &, y2d.
2. Uzing Powel's methed Mnimiza fiz) =xt=ng = 20E =30z +22 from the starting pond x1= (0,0)
3. Use dynamic programening fechniqus bo sobve the fofiowing probiem, Max 2= X
Subjectio e+ Mot Mow Xam 12 Xs ¥ Mo M2 0
4. Fird gl the basic solulions corasponding to the sysiem of equations:
2 # Jig= i —Taa= |
Ayttt Je= 6
Mo=da+da+Ba=d
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ZOMED® Material Charsctarization 3 00 3

Althe end of the courss, sudants will ba able to

Code Course Oulcomas Dok
2OMESH 1 Apply eppemprisle characterzation techmigues for microsinclse examingion at differant ICAL
T magnificadon level and uge ham o understand the microstnaciue of vadous matesals o
SOMESA 2 mwmmMmmummmmmmdmm RIERE
high resalution
20MESON3  Detemine crystal structure of spacimen and astimate s crystalfts sizn and sress L1.L2 L3

20MESN A Use appropriste spectroscapl: tachniqus 1o measeee vigrations! | electrontc ransliers io estimats L1 L2 13
perameters le enargy band gap, elemaental concentratian, s

20MESMN.5  Apply thermal anaiysss bechrinuues %o determing thamaal stabiity of and thamodynemic bansiions of L1LZ L3
he spacimen

1. Weakly Contributing | 2 Moderatsly Contributing | 3. Strongly Contriauting, for the attainment of raspective Pos
L- Remembey | LZ- Understand | L3 Apply | Lé: Analyze | L5: Evaluats | L5: Create,Dok: Depth of Krowladge

Unit I: Introduction and Optieal microscope § Hours
Infroduction: Need of materisls characiedzation and avalstie techmgues. Optical Microscopy: Opticl micrascope - Basic
principles and componerts, Different axaminglion modes [Bright fied Humination, Oblique Tuminatian, Dark fisld Ruminaton
Phase contrasl, Pelarised lighl, Hot stage, inerlsrerce techniques), Steeecmicroscopy, Phalomicroscapy,

Cofow medalogmphy, Spaniman praparstion, Applicafions.

Unit Il: Bectron microscaps 9 Hours

inteeaction of eloctrons with sofids, Scanning efeciron micreseapy Transmission eleciran microscopy and specmen praperation
tchniques, Scanning irarsmission slecton microssopy, Enegy cispemive specimscopy,
Wavalanglh) alspersie specfrmecogy.

Uinit Iit: Déffeaetion method B Kours

Fundamentsl crystaliography, Generation and detecion of X-rays, Difisaction of X-rays, X-ray d8actian lechniques,
Efsctron difraction

Unit IV: Surface analysts and Spectrascopy 9 Hours

Alomic force microscopy, scanning lunnefing microscopy, X-ray phetosiechon spactrascopy, Momis absamlen spectrascony,
Liizibla spactroscopy,

Founier fransfom infrared specimscopy, Ramen spoctroscopy.

Unlt V: Thermal Analysls I
Themmo gravimetric analysis, Differentia themal analysis. Diflerantia! Scanning caloimaters, Tharmo mechanical analysis and Flalometers
Advanced Thirmal Analyais and sfruckines

Tait Baoks
1. Li Lin, Ashak Kumar Materials Charactarization Techviques Sam Zhangy CRIC Press, (2008)
& Culity, BD., and Stock, RL5., “Elements of ¥-Ray Difraction”, Prentics-Hal, §200)

3. Tysgl, AK., Roy, Mainak, Kulshreshiha, 5.1, and Banerjes, 5., Advanced Techriques tor Malerisis Chameterzation, Materisls Seisnca
Foundations imonoaragh soies), Yolumas 48 = 51, 2005,

an
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Refarasce Books
1. Wachiman, JB., Kaiman, ZH., Cheracterization of Malanals, ButtérsorhHenanann, {1953].
2. VWendlandt, W.W., Thermal Aratysis, John Wiley & Sors, {1585)

Web References

1. hitpsuinptalacinicontentisyliabus_pdii115103030. pdf
L httpadiwwwallncsuedulmedl

Internal Assassment Patierm
Gogilive L Irtemaifssesementi 1 i) Intemalisssmenid )
L1 10 ]
L2 i0 H
L3 ] L]
Tedal¥) 10 100

Sample Short and Long Answar Questions of Varous Cagnitive Lovals

L1i: Remember

Brafy gaplain and Write about Oplical microscope?

List the advartages and disadvantages of Scanning elecinon microscope?
Wirite: sbaut various dififaction methods?

Batelly exptan surface aralysis and vadous methods?

Wirite sbaout specinoscaps analysis?

Wrile ghort robe on themmel arayals?

e

L2: Understand
2  Espldp about the Transmisslon electon Mioroscope?
3. What zre the diferences between spechnsnope analvsis and difftaction anshysi?
4. Wah & neal skobch, eoplain the working princinie of SEM
£ Exptan the feme: varlation of Dillerenkal Scarning cakorimeters
B Disfnguish Bhe various thermd enalysis

L3: Apply

1. The most comman type of SEM data is the secondary eiectron imaga. The SE image & a map of secondary electron emission s 3
funcian of spalial position. SE images ganeraly display the tapograghy of the sample. Tha number of secondary alectrons emited
from a surface generaly depends on the anghe of incidance betwean the surface snd the beam, Since b sedmn boas s
permendiclar i Pt sampls ovar The analysis anaa, the number of setandary elecimns emited from the sample is generslly &

funciian of the topography of the sample.
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20MEC1 CADICAM 3 003

Atthe end of the course, Sudents will be able i

Code Course Dulcomas Dex
2MEN11.1 Descibte basi: svuclure of CAD warkstabon, Memory fypes, nputulpul devices and display devices Lj
and coamputer graphics

2MED11.Z  Aoquine the knowbedge of geomalric medaling and Execute the sieps required in CAD sofwere for L1
deweloping 20 erd 30 models and perfom iransiommations

HMEDLY  poniain funcamentsl and sdvanced featurs of CNC machines =
HMEDTTA  iycivate Group Technology, GAGC and CIM concagts ) =
OMEDVES gty o dewelap & produt from concepuaization 1 resily, H

1, Viwakly Conlribufing | 2. Moderately Caniributing | 3. Stromgly Contributing, for the asinment of respective Pos
L1: Remsamber | L2: Undarstand | L3: Apgly | L4: Analyze | L5: Evaiuste | LE: Craats, Dok: Daplh of Knowledge

Wl I: 4 Haurs

Campusans in indusnal marudacturing, product cyde, CAD ! CAM Handwane, basic sinschuse, CPLL memany bypes, Inplt devices,

display devices, kand copy devices, Sharag descs,

COMPUTER GRAPHICE: Rasler scan graphics cocrdngte system, dalabase stnuclue for graphics modding, iransformation ol

geameiry, 30 frarsformations, mathamatics of propections.

clinping, Mdden surBce mmova

Uit i & Hours

GEOMETRIC MODELING: Requremsris, geamelic models, geomedne consirucion madels. cune representaion melhods,

surlace rapretamation mathods, modaling faciliies dasired,

m AHD MODELING EYETEMS: Beskc geomedic commands, layers, display condml commsands, editing, dmensianing,
d ing.

Dresign and analyshs of a0 modmbng Sesiem

Unit 11k & Hours

PART PROGRAMMING FOR NC MACHINER: WC, NC modes, NC slaments, CNC madhine tools, sinelwe of CND michire

ko, features of Machining cestar, buming canler, CHC Part Programming: Aundamerials, mamaal part programming methods

womguter Akded Pan Programming. Cinect Mumarical Control, Adaptiva Contnol,

Advanced mumerica confrol systam

Unit IV: 9 Hours

GROUP TECHNOLOGY: Part famiy, coding and classification, production flow analysis, types and advanizges Camplter sded

processes planning — imperlance, lypes

COMPUTER INTEGRATED MANUFACTURING SYSTEMS: Types of manidschuing Syslems, maching ook and mlated

equipmant, materia hanadling sysiems, malera requriresnent planning, computes control Syslems, human labor in manuladusng

systems, CIMS banedls

Advarced CifE fachnofogy

UnitV: 9 Hours
COMPUTER AIDED QUALITY CONTROL: Teminslogy used in gualiy contral, use of computers in Qualty control. Inspeslion
mifhods eontact and noRcontact hypas, compular aided besting, integration of CADC with CADNCAM

Antvanced Compuder sided quaffy confrol

Text Books
1. CADCaM T CAE E Zmmers &L GroovwenPesrson Edusation, 2000
2 Automation, Production sysbems & Computer imegrated Manufachaing! GroovanP.E, 2001
3. CAD/CAM A Zimmers&P. GrocusdPEPH|, 2007

52
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Reference Books
1, Automalion, Production systams & Compuler imegrated Manufecluning! Groaver (8 E
2. CADJCAMI CIM I Radhakrishnan and Subremanian | New Age
3, Printiples of Campuber Aided Dasgn and Manufachsing | Fad Amieiche | Pearson
4. CADVCAM: Concenls and Appdeations il PH
5 Computer Numescal Canirol Cancepts and programming / Wamen S Seamaes [ Thomson.

internal Assessment Pattarn

Cogritivalevel Infemiaifssessmant 1(%) lrtemaldsmessmans 2[%)
L1 40 3
L 40 |
L3 m 40
Tetal) 100 100

Sample Short and Long Answer Questions of Various Cagnitive Lavels
L1: Remember
. Define Bezler surface? Explain varous charactaristics of this surfacs,
In dietail eaplain tha salient faalures of sald madeling,
Diffarentizte Manus pert peogramming and Computer essisted pan moceamming,
Explain the concept of edaptve control of NG machines.
Wit e geoup Rechinobagy? When s it sutatls in marufackifing? What & it benafis,
Draws and eplein the CADVCAM praduct cvcle,
Wha! are the Input devices mona cammeely emplayed for general graphics appiications? Present their mesils and dermaits,
. Wihaxt s maant by swesp? Disouss in desal the vamous types of swaep techniques avaiiable for 30 gecmetric construction,
L2: Understand
1. What is CAPPY Bxplain the any ome Gipd of Capp with neat skalches,
2. Briedy explain same of o methods usad in computer sidisd quality control,
3. Explain the integration of CAQC with CADMGAM
4. Discuss the prirciple of matarial handling. Name and describe the frve typas of matarial handling devices?
5. Bplain the cifferent types of manufacining systems.
L3: Apply
1. Dhscuss the role of human [zbor in marufaciuning systems.
2 [Explisin the any ona type of Non-contact irpection lechnique used in computer slded qualty cantral system,
3. How doyou overcome tha dificu es in bradilionsl process planning by edopting CAPP methed?
4. Defire computer akled quality control. Explain heow & i implemented

e

CONTROLCOPYATTE
Chalrm F‘l ¥y
Board of Studies
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students admited in 2092-23 w.e k. ACY 212324 onwards

20ME01 2Total Quality Management 3 0 0 3

At the and of Bhe course, sudentswill ba able 1o

Cada Course Dulcomes Dok
20MEFN2Y  Redale \ha fundamental concepts of total guaity mamagemen. L2
2OMEINLF  Demonsirabe the customer focus and satisfaction. L2
AMESDL3  eypiain the argarisation botal quaity management L2
2MENZA  |ysirats the cost of pually iamaian, L2
HIMESDLS  nsgrpent the intemational ousity sandards siudy and behaviour and its properies, L1

1. Weakly Contributing | 2 Moderatety Gontributing | 3. Strongly Cortributing, Sor the attsinment of respeciive Pos
L1: Remember | L2 Understand | L3; Apply | L4: Analyze | LS Evalugte | LG: Create, Dok: Dapth of Knowiadge

Unit |2 Infroduction § Howrs

Introduction: Thi: concept of TOM, Quality and Business Pefeemance, Attitude and Invohement of Top Management,
Comavnication, Cuiture ard Management Systems. Management of Progess Quality: Definiticn of Quality, Gualty Conird, &
Brief History, Product knspection Vs Process Control, Statisteal Quality Contral,

anfeal Chavds and Accepfance Sampling,
Uglt Iz Cuslomar Focus and Sailsiaction 8 Hours
Cusbamer Focus and Selistacion: Process Vs Customer, Imemal Custames Canflicl, Quality Focus, Customer Satiedacsion, Role

of Marketing and Sales, Buyor = Supplier Relationahips. Banch Marking: Evalution of Bench Marking, eaning of Berch Idarking,
Berefibs of Banch Marketing,

Banch Mariing Procadure, Fitfals of Bench Marksting.

Unlt lll; Organizing for TOM 8 Hours
Crgavizing for TOM: The Systems Appraach, Quganizing for Cualiy Implamentaion, Making the Transtion from a Tradsional ta a
TC# Cuganization, Quaiity Circles, Sevan Tooks of TOM Siratification, Check Sheet, Scatter Diagram, bhikawa Disgram.

Paratn Dlagrany, Koprer and Tragoe Mathodology,
Unilt IV: The Cost of Guality 9 Hours

Definition af he Cast of Cuslily, Qualty Costs, Measuring Qualty Costs, use of Guaity Cogl Infermation, Accourting Systams
and Cluslity Menagement.

Hages of an quaky cantrol

Linit V: 1508000 ¥ Hours

Univessal Standards of Quality: 150 Arcund the Warld, The 208000 ANSHASOC 0-90, Serss Standards. Benolis of 1S0L000
Cersfication the Trird Party Audil, Documentation 1509000 and Servicas, the Cest of Cerificafion Implamenting the Sysiem,

Stages of an 150 Systern
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Text Books
1. Tolal Quality Management/ Jool E. RossTaykr and Franscis Lissbed 2000
2. Tolal Quality Managemant®. N. Mukherea/PHI200
3. Cuaity Maragemant anishka BediOxford Uniersily Prass2011
4, Total Engingering Quslity Menagement/Sund Shamahiacmilan2003

Raferanca Baoks
1, Tedal qually management K Shridharbhal! Himalaya Publshing howsa 2017
2. Toia quality manegement MDirk.C Aroeal 5 K Katana and sans 2013
3, Total Cually Managemant Negarazan RS Arvelager A4 New age intemational FYT LTD Publshers2045

Intemal Azsasament Patiem
CogniiveLevl Infernalfdszessmentd 1]%) IntemalA ssessmantd i)
L1 41 0
L2 41 o
L 2 i
Tatal(%) L14] 100
Gampla Short and Long Answer Quastions of Various Cognitive Levals
L1: Ramambar
1. Whaiks POSA cypla?

2. Whet = inspeclion by varakies?
3. Showld the buyer-supplier relationship be basad on frust or suspicion? Wiy
4. What doyou undanstaed by delighting the cuslomer?
5 Briefy point ouf the angtomy ‘Gualty ciroles’.
6. Whatis the pupase sened by drawing fsh-bore diagram?
7. Sheould qualky be frea? Why of why not?
L2: Undarstand
1. Draw & cause efiact diagram for paintng defects in your house:
2. \Whatis e rofe of 1op managersent in organizing ansiion to TOM?
3. What arg the stjectives of IS0 0007
L:..ﬂ.p:l.y- Which ase the four ferg of documantalion in 850 80007
¥.10 samples, each of size 50, of pipe were inspecled in peassure tesling. The resuls of tha inspeclion are given
below; Sample Ko, 12 34567 6910 Mo of defectives 2 3202 321 2 3 Draw a p-chart and stale your

&, Conetnct a Pareta diagram for e snalysés of inbemat failures far the fellswing cata:

SMo Typ= of cosl Rupess in Mousands Purchasing
K Purchase -jects 200
2 Design <scrap 20
] Operaticnarewed i
4 Purchasngrewak i
5 &l Crhar i

CONTROLJOPYATTESTED
Roken /R
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2O0MEHO01 Advanced Tharmodynamics 400 4
[ HO |

Al the end of the course, studants will be able b

Code Course Outcomas Dok
AMEHIY  ppseribe e non-reaclive mixtureproperties Lhid
2MENNZ  Comparevapour and Gas powes cycis L
20MEH0.3 Explain importance of Direct Energy Conversion of Fuel Cells L2
AMERDIA  aooiy concept ofthermodynamic laws L3
2OMEHINS Interpret chemical reaction and combustion of gas- mixbures L, 3

1. Wieakly Contibuting | 2 Moderately Contributg | 3. Strangly Caniributing, Tor the aitsinment of respective Pos
L1: Remember| L2 Understand | L3: Apply | L4: Anafyza | LS Evaluata | LE: Creata Do Dapth of Knowl edge

Unit |: Review of Thermodynamic Laws & Ceorellaries: 12 Hours
Transienl flow analysis, Second law thermodynamics, Entrapy. Aveilabilty and unavailability, Thermodymamic potantial,
Macewel ralations, Specifiz heat reletiong, Maye's relation

Evrivalion of thedmradynanit properias of working subglance

Unit Il: P.V.T Surface: 12 Hours
Equation of state. Foal gas behavor, Vander Waa's equation, Generalizalion compressiviily factor, Erergy propesties of
real gases. Vapour pressure, Clausius, Clpeyron equation, Throtiing, Joule. Thompsan coeficient, Non reacive miduras
of pertict gases. Governing laws, Evalustion of properties, Peychometss mixiure prapetiesandpsychometdcchart,
Air-condifianing processes,

Coaling bowers, Rae gas midimg

Unit ll: Combustion: 12 Hours

Combusfion Reactions, Enthalpy of formation. Entropy of formation, Reference |evels of tables. Enargy of
formation, Heat reaction, Adisbatlc fame lemperature generated product, Enthalpies, Equilibrium. Chemical
equilibrium of Ideal gasses, Effect of non reactinggasesequilibiuminmultiplersaciians, TheventHol sequation,

Tha chemlcal potental snd phase equilibrium. The Glbbs phase rule

Unit IV: Power Cycles: 12 Hours
Revewbinaryvapourcycie cogenerafionand  combingd  cycles, Secondlawsnalvsised  cydes Refrigeration  cycles.
Thesmadynamics off irmevarsible processes. Intraductian, Phenomentlogical laws, Orsaga Reciprocty relation, Applicablity
of the Phencmenalogles refations, Heal Sux and entropy produstion,

Themmadyranss phencmima, Thamo alachic cicuts.

Unit V: Diract Energy Conversion Introduction 12 Hours

Fugl calls, Therma eleciric enery, Tnerma ionie power genaralion, Themodynamic devices magnets Rydrodynamis
generatians, and Photovoltaic calis.
Applcations of andirect anargy conversion

Text Baoks
1. Mag.P.K-Engineering Themsadynamics, BrEdEon MoGawHil- 2013
2. Zernlag,Borgrakke, Variévien FundamentaisolThermod ymemics—SthEdtion Wiey-2015
1. YunuzsACenagel Michaeld Boks, Themodynamics enEnginesinpippoach ShEdilan-8CH- 2014
4. Dr.J.P.HolmanThemmod mamics= MoGrawHil-58 Edition Mo GrawHiE- 2013




MERIT | Acadenic Fegulation 2020 (R1) | Mechanical 2IMEHD Advarced Themadynamics | Approved in 2+ ACH | Applicable lor fhe
shpdents admitted in 2022-23 vee £ ACY 203324 omsands

Raference Books
1. Prasermakumar, Thermodynamica, Pearsonublishers- S*Edtion MeGrawil- 2011
2. Jones&Dugan, Enginesning Thempdimamics-PHI- BrEdlicn MeBrwHill- 2012,
3, Dr¥ V.G RadeAn Introduction bo Thesmodynamics— Universifies preeses publicafions- 2012,
4, W.Z BlackL).G.Hatlay, Themrodynamics, rd Edlicn- Pearsen Publicaions 2014,

Intarnal Assassment Pattern

CognithveLavel Intesmeal Assessman i 1% Inuiraiiesessmenty %)
L At 3

L 40 3

L3 n 40

Tekais) 100 102

Sampla Short and Long Answor Questions of Varlous Cognitive Lavals
L1: Remember
B Whatwelhetypesolhamodynamiczysiams?
B Definequas-statcprocacs.
10 Whatissecondawolihamodynanics?
. Usihesniopyesegoreswilirespeciiothamadynanicelations.
12 Wrile Beanthalpyfunctionschhemmodynamicspropeniss
13 Whataseevaistdityendimsvershility?
14 DefineCamet'stheaem.
18 Describetheiiplepointandertcalpaint.
16 Whaligidealgas?
17. Definednybultiemparaturssndweibuibbem peratima.
L: Understa

1. Descrbelhamncapofhermonetyandtzraterancepoints
B ‘Whateathedfemncesbebveenpoinduncionandpatniurclion?

A pump dischamges a liquid infe & drum of rae of the 0,032 m*fsec  Thedrum conslifute the diameter of 1.5m

and 4.2 in lenglh, which can hold 3000k of thelloud. Find the densty of the lguld 3t e mass s e of the

fiuid handled by \hepamp.

10, BusiraieFirstawapgli

. Bn engina cyiinder has a piston of area 0i2sqm and contsing gas sl a3 pressue
af1.EMpa thegasmpandsaccsedingiothaprocassiWhichrapresertedbyaatraionl insan & pressse vohime The
final pressune &5 0U15MPa. Calodate the wark done on a geshydhepision,

12. DesigrP-V-TeufacesanaT-3 h-s giagrams.

13. Find the anthalpy and antropy of a steam, When the pressure @ 2 MPaand spetifiovclumeis0.09 m? kg

CONTROLCOPYATTES
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NSRIT | Academic Reguletion 2020 (R1) | Mechanical | 20MEHO2Advanced Heat Transler | Apgraved in 2= ACM | Applizadle for the students
admiited in 2022-23 w.af. ACY 2023-24 orwirds

m 20MEHOZAdvanced Haat Transtar 4 0 0 4
At e end of the coursa, sludents wil e able o
Coda Courss Oulcomes b
AMEHDZ2 1 Develing heat corduciion equation for vanous condifians and abie ' sabve 10 and 20 problems L1.L2L3
SMEHGZ2  Apply the consanvalion equabions on foeoed conveclion L L2e
PIMERDL  Compane ihe effect of various perameless on the corvecive heat iransiar LrLzLs

Estmzie the efiec of varous geometries on free commction 2nd Expiain the phenomenon of baling and L1LEL3
2INEHDZA el

2IMEHDZS ot fhe heat transiar rate through sediation and Discuss te hencmencn of convecive mass trangler. =123

1. Weakly Contribusing | 2. Modarately Cantribuling | 3. Stroegly Coniribating, for ihe aanment of respective Pos
L1: Remember | L2 Understand | L3 Apply | L4: Analyza | L5: Evaluate | L: Create. Dok: Depth of Knowledgs

Linit Iz Infroduction 12 Hours

Briaf Introducian To Diterant Mades Of Heal Transler: Conduction: Genaral heat Conduction equation, inkéal and boundary coneitions.
Transien] Heal Conducion: Lumped syalem anehale, Helder chars, semi infinkesclid use of shape fagiors in conduction, 20 kangient
heal conduciion,

prodi sokitians

Unit i: Finfe Difarance Mathods For Conduction & Corvection 12 Hours
Flnlte Difference Methods For Conductions 1D & 20 steady Sale and smpie irangien] heal conduclion preblems, inplict and explcit
mefhods, Fosoed Conueclion: Equalions of Muid fiow, concepts of condruity, momenlum equalions, dedvation of enengy egqualion,
mainads to detlemmine heat transfer coafficent: Anahdical madhods, dimengional analyes and ooncapt of exact solulion.
Approximate melfaod, indegral analysis

Uniz lll: External & Intermal Flows 12 Howrs
Extornal Flows: Flow over & flat plate: injegral method for lsminer heat frarestar coeBiciant tar cifferont velecity and ieemperalure profies.
Appfcation of amplrical refations to varafion geometies for lamirar ad tubuien Nows.

Intarnal Flews: Fuly developed flow; integral analyss for laminar heal trensfer coafficent fypes of Tow, consiant vall temperature end
constant haat lux baundzny condifians, ydrdynamic Sfhamal ey lenging

Lise of ampincal comslabiang

Unit EV; Frea & Forced Convection 12 Haurs
Fros Convestlon: Approcimabe andysis on laminar frea conveclive heal iranster, boussinesqueapproxmation | different gecmatries,
cambined free and foread convactian,

Bolling and CondensaBion: Bofing curve, comelaons, Nussshs theory of film condansafion on a vericsl piste, essumplions &
comelations of flm condansafon for difiemant geomatins.

Meaf Exchangas Types of Hes Exchangsrs, LUTD amd NTU mathads

Linit V: Radlaian Haat Transfer 12 Hours
Radilation Heat Transfers Fadkan] besl exchanga in grey, non, grey bodies, with transmitting, Refecting &od abaarbing mvadia, specular
syriaces, gas radiation, from flames

Masa Transfer; Cancapls of mass ransfer, dfusion & comeective masa transfer analogies.

Shgnifcance of non- dimenslonel numbars.

Text Books

1, RC.Sachdeva, "Fundamentaks of Engg, Healt and Mass Transfer SthEdition, Kew Age Imarational Pubkcalicns, 7013
2. P.K.hag "Hea Translar”, Jrd Edifion, ThH, 2015

3, R.K. Rajpul "Heal and Mass Trangfer”, RevisedEdition, 3. Chand Publications, 2014




NSRIT | Academi: Ragulation 2020 (R1) | Mechanical | 20MEHD2Advanced Heat Transfer | Approved in 22 ACH | Appiicable for S
students adeitted in 2022-23 woe.k. ACY 2023-24 onwards

Roference Books

1. FPincropars, D.P.Dewit, T.L.Bergman, A5 Lavine, K.5. Seatharamy, TR Seeharam, Furdamentsls of Hest and bass Transler,
Wiley india, 1 Bdifion, MoGmw Hil, 2013,

2, Frank Kredth, R. M. Mangliki kL. 5, Bohn, *Pricciples of Heat Transfer”, Special Ediion, Cengage leaming pubishers, 2012

3. D.5 Fumar, Heat and Mass Trangler”, I Edifon, 5. Ketadak Sons Publications, 2012

4. J. P, Holman, Heat Transfer”, indian Edition, THH Publcations, 2014,

5. Cengel, "Heat and Mass Translar”, 55 Edion, Moty Hill Publicatians, 2015

Cognitve Lavel Internel Azsssamant 81 ) Internal Assessment #2 ()
i e 30
L2 Al 30
L3 20 4l
L . =
Total %) 100 0o

dampla Short and Long Answer Questions of Verlous Cognifive Lavels

L1: Remember

. Differantiste behween thermodynamics and heat transfer.
What are Fouser and Biot numbers?

Stafs the assumptions on which Fousier's tw is based.
What log mazn arva is as applied 1o hallow cylndar?
Describe aficioncy and effaciveness of fin
Wiy thermal canductiity of metals higher than that of fuids?
Define theral cordudtancs and thannd ssslans,
. State Lambors cosing law

R L TR

L Z Understand

1. Eopilain the “Relasakion Method® in solvieg two dimensional heat conduction problams.

L;. Wha i a radiation shield? Derve S0 axpression for heat iransder through 1 “number of shielis beaween twa plales.
1. Derve an expression for the shape facior in caze af radiaticn betwean be sufsces

2 The Ingide dimensions of afumace are Im 2 25 m 2 2 m. The wals am 0.2 m tick and have Bermal conductivity of 1.3wm"C. |l
e lemperatures a ta inner and cular surfaces are 300°C and 100°C respectively, caiculata (he rate of hegt [oss.

3. ASEem x 50 e copper slab, & mm thick al a uniform temparature of 350°C suddanly has iis surtasg temparature lowersd o 30°C.
Fired Ihe trre af which e dab tamperature becemses 100°C, b= 160 Wim=C, Aiso, find the rate of coiing afer 60 seconds.

4. Acylreder 5 om diameter and 50 om fong, is provided with 14 lengituding straight fing of 1 mm thick and 2.5 mm haight. Calkculabe the
hest logs fom the cylinder per second if tha surfacs temperalura of ke cyfinder ls 200:C. Taba h=25WimK, =ROWImDE and
amiien famparature=45sC.

CONTROLCOP
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HERIT | Academiz Regulzton 2020 (R1) | Mechenical | 20MERD] Jat Propidsion and Rackel Enginaacng | Approved i 2 ACM | Applcabie
for the shudants admitted in 2022-23 wel ACY 2023-24 cemrds

m 20MEHO3Jet Propulsion and Rocket Engineering 400 4

Atthe end of the course, stiudents will be able

Codo Coumne Outcomas Dok
20MERD1 Explain (e working of jet engines and rockel prapuksion systams Lz
HNMEHIZ  pageribe liquid propeliant recket engnes, L2
AMEARS  Dieriss sl propaliant rocket engines and expiain rocket mator design approach, L2
AOMEHDSA  eiacsify solld propellants and discuss e characteristics L2
20MEHD3.5 E;:Lﬁ:sm working of hybrid propekani rockets and select the process for rocke! propulson |2 |3

1. Waakly Coniributing | 2. Moderaslely Conlibuling | 3. Strangly Contributing, for the etteinment af respective Pos
L1: Resnember | L2: Understand | LY: Apply | L4: Analyze | LS Evaluate | L: Coeate, Dok Depth of Knowledge

Unitl: Turbine 12 Hours

Fundamentals of Gas Tuding theery-Than-ro dynamic Cyoles, open clised and semi-dosed — paramstars of parformances —
ey medifications for mprovement of pefomance, JET PROPULSION; Historcal sketch-eaction principle — essential lestues
of propulsion devices-Thenmad Enginres, Classification of— Enangy fiow thnus,

Thrus! powwar and propuision efficency-Novd for Thevmal Jo! Enpines end appications
Unit Ill; TURBOPROP AND TURBOJET: 12 Hours

Thermo dynamic oycles plan] loyoul, essenlial components, principles of cosraion — peformance evalustion. Thrust
Augmentason and Thrustreversal

Contrasting with plsfon Engne FropeNer plant.

Unit lIl: RAMJET 12 Howrs
RAMJET: Thama dynamic Cycle, plant lay-oul, essendial companents — principle of operation = periormance evalation —
COmpanson among amosphenc thesmal jel ergines

siram jul and pulse jei, alameantary ireatmont,

Unit IV: Solid propaliants 12 Hours

Sald propeliants-classifcation, propeland charactenstes, propabani ingredients, smokeless propelant, igniter
propallants, physical end chemical processes, ignifion process,
exhinclisn o s fsrminafion, combushion melabdhy,

UnitV: Hybeld propaflant rockots 12 Hewrs
Hybeid propellant rockets - appicalions and propellents, performance anatysis and grain confiquration, combustion

nstabilly. Rockel propulsion systems
seleciion process, oferls far selachion, inferfaces.

100



MERIT | Acatemic Ragulsbon 2020 [R1) | Mechanicel | 20MEHTE Jet Propulsion and Rogsl Engineering | Approved In 204 ACM | Applcable
far the students admitiad in 2022-23 woad ACY 2023-24 crwards

Text Books

1,V Ganesan, "Gas Turbings”, Tata McGraw-Hill, 2nd Ediion, 2003.

2, Gutton P and Oscar Biblaz, " Fockel Prapulsion Elements”, Wilsy India PviLLd, 2MD

3, Dr. ML Mathur And R.P, Sharma,” Gas Turbines And Jet And Rocket Propulsion”, Standand Publighers Distrbuloes
Referance Books

1. Khajuria and Dubey, "Gas Turbines & Propulsive System”, DhanpaiRai Publizations, 2012,

2 Hil and Pelerson, “Mechanics and Dynamics of Propulsion®, 2nd Edfion, Prendice Hall, 1991,

Cogniivelaval IntemalAssessmenii (%) Intematssastmanisa )
L1 &l k1]
L2 40 n
L3 2 40
Tatal[5t) 100 100
Samplo Short and Long Answar Questions of Various Cognitive Levels
Li: Remember
1. What ls dynamiz,
2. Whatis Thrust reversal.
3. What are he Solid propeliants
L2: Undaratand

1. Explainpropellant characlenstics
2. ExpleinRocket propulsion systems
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NSRIT | Academic Regulation 2020 [R1} | Mechanical | 20MEHM Powder Metailurgy | Approved in 2= ACM | Applcable for (ke shadents
admitted in 2022-23 w.e.f, ACY 2083-24 cowards

IEE] 20MEH04 Powder Metallurgy 400 4

At the end of the course, shudants will be able o

GCoadn Course Ouicamas Dk
MEHH L1LE

A A Compare the vanious ways of producing metal powdars. L3
L1,L2

AMER2 | Raserhe the procedural of metal powder charactarization. L3
2omer0s3 | Describe the various powder compaction process L1t Aal
20MEH0d.4 | Select appropriate sintering lechnigues based on the requirameant. |-1L-|il
Lz

ICHAS Explain the role of powder medallurgy component in various Belds. 13

1, Wesldy Condrbuting | 2. Moderately Conlrbuting | 3. Strongly Contributing, for the attzinment of respective Pos
L1: Bemesnber| L2 Undersiand | L3: Apply | L4: Analyze | LS Evaluste | LE: Create Dokl Dapth of Kndcaledge

Unit I; Introduction L2

Powder Production, Chemical Methods, Elecirolylic Methods, Atomization, Mechanical Methods, Powder
Characterization {Chemical Compesition and Structure, Particle Size and Surface Tapography.
Pyrophorocity and Towiclly

Unit Il; Characteristics and Testing of Metal Powders Wi s

Samplng, chemical composiion purity, surface contamination etc. Particle size. and its measurement,
Principle and procedure of sieve analysis, microscoplc analysis: sedimentation, efutriation, pesmeability.
Adsorpticn methods and resistivity methods: particle shape, classificafions, microstructure. specific surfase
area. apparent and tap denssty. grean density. green sirength

sinfered compact densly, porsily, shinkage 2 Hour
Unit [l:Powder Compaction

Pressure less compaction: slip casfing and shurry casting. pressure compaction- lubrication, single ended and
double ended compaction, isestalic pressing, powder rolling, forging and extrusion.

Expiosive compaction. 12 Hours
Unit Iv: Sintering
Liquid Phase Sintering, Stages of Liquid Phase Sintering, Super solidus Sintenng, Activated Sinfering,
Prezaure Assisted Sintering.
Microwave Sinfaring, Select Case Studies.
12 Heurs
Unit V: Applications

MSRIT | Academic Ragulation 2020 (R1) | Mechanizal | 20MEHO4 Powder Metafurgy | Appreved in 2 ACH | Applicabla for o

0z




students admitied in 2022-23 woat ACY 2023-24 orwards

Major applications in Aerospace, Nuclear and Automobile industres- Bearing Matarials-types, Self lubrication
and ather types, Metheds of production, Properties, Applicaticns. Sintered Friction Materisis-Clutches, Brake
knings, Tool Matarials- Cemented carbides, Oxide ceramics,

Cammets- Dispersion strengthened matenial

Text Books
1. Powder Mataliugy Science, Ind ed R.M. German,
2. Powder Metallurgy: Sclenca, Technology and Materials by A, Upadhyaya, G.5. Upadhyaya,
3. AEM Handbook, Volume 7: Powder Metal Technologies & Applications (1%58)
4. |ntreduction fo Caramics by Kingery W.D, Bowmen H. K., Uhimann D.R
Reference Text books
1. ASM Handbeok. Val. T, Powder Mataliurgy, Matals Park, Ohao, USA, 1980
2. Animesh Bose,, Advances in Particulate Materials, Butterworth — Heinemann, New Defhi, 1395,
3. Erhard Kiar., Fowder Metaliurgy Applications, Advantages and Limilations, American Society for Matals, Ghio,
1983,
4. Kempion. H Roll, Powder Matallurgy, Metallurgical Society of AME, 1588,
5. R.M. German, Powder Metallurgy and Paricuiate Materials Processing, Metal Powder Industries Federatian,

Princeton, NJ, 2005,
Web Refarences

hitps:inptal ac.in + contant » sylabus
Indernial Assassmont Pattern

CogritiveLavel IntemalAssassmanti %) IrdBmaissessments2 %)
L1 H 10
L a0 k|
L3 B0 ]
Tol=i) 100 100

Samplo Short and Long Answer Questions of Varlous Cognitive Levels
L1: Remember
1. Wrile about infroduction of powders matallungy?

2. Blale tha applicabions of powder metalurgy?
LZ: Understand

1. Stages of Liquid Phase Sintering
2. Powder Production, Chemical Methods
3, Slip casting and shurry casfing.
4. Comparing of pressure compaction- lubncation, single ended and double anded cormpaction
CONTROLCORYATTESTED ¥
Chairman pi

Board of Studi E}
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WSRIT | Academic Regulafion 2020 {R1) | Mechanical | 20MEH0S Advenced Mardaciuring Methods | Approved in 2+ ACM | Applicatle for

IFar students admited in 2022-23 w.ef ACY J023-24 onwands

20MEHOS Advanced Manufacturing Methods 400 4

At fhe end af the courss, students will be abls o

Gods Coures Duteamog Dl
2OMERIS.Y  eoraain the working grincpie of Ekectron beam, laser bears and laser hybid welding processes L2
2OMEHDSZ  Summaize diferest types of compasile matenal chamactenslics, types of mico & maso machining L2

ProcEsses.

20MEH0S.3 LCompere the e-manfaciuing & nano matenals. L
20REHCSA Dezcrbe fhe econcmicsl characteristics of mamufacturing aperations and milhods L3
0MEHISS | siize modem tocks and tectmigues o effedively communication methods L33

1, Waakly Conlribating | 2. Modarzbely Contribuing | 3. Stronghy Conlnbating, for the alainment of respective Pas
L1: Rermamber | L2 Understand | L3: Apply | LA: Analyza | LS: Evaluale | L5: Creste, Do#: Depth of Knewiedge

UnitI: 12 Houes

Surfece treatment: Scope, Cleaners, MelHDds of geanng, Surface coafing bpes, and ceramic and grganic metH0ds of coating,
esonamics of toaling, Eledro forming, Chemical wapour depasition, thermal spraying, lon implanfztion, dffusion codling,
Diamond casting and clsdding.

Unit I LA

Men-Traditlonal Machining: Introduction, nesd AW, Paamelic Andlysis, Process capabiifies, USK Machanics of cutting,
moceds, Farametric Araysls, WAk —penciple, eguipment  process charactedstcs | pesfoemance, EDM — principhes, eyibment
gencratoes, analysis of R-C tirans.

MAR | Burdace fimish, WEDM.

Uit 12 12 Hours

Leser Beam Machining - Prirciple of woding, equipmert, Maledal removal rsbe, Process parsmedars, performance
charactarization, Applications. Plasma Arc Mechining - Principle of working, equipment, Mabesal removal rabe, Process
perameters, perfamants charadienzation, Applicafons. Elkctron Beam Machining - Principle of working, equipment, Matadal
removal rale, Protess parsmeiers. peromance cheracledzalion, Applicaions. Eledo Chemizal Machining — Prirsipla of
warking, egupenent, Maleral removal rite, Process paramebers, perfomvance charactarizalion, Apglications.

Advanced machining fechniques

Unit Iv: 12 Heurs

Procassing of ceramics - Applcations, characieristics, classificaton Processing of parikudate ceramics, Powder preparaions,
corsolidatian, Drying , sintaring, HOt compaction, Area of applicafon.

iiriahing of cevamics,

Unit V: 12 Hours

Fabrication of Meroslectionic devices: Crystal growdh and wealer peeparation, Film Daposfion avidation, Ridlgraphy, bonding and
packagng, rafebility and veld, Prinfed Circu®t boams, compuier alded design in microglectonics, surfacs moont technology,

imegrated cireult econamics. E-Manitaciuning, nanalachnaiegy.
micremachining, High speed Machining

Taxt Books

. Manifacturing Enginearing and Techaalogy, Kalpakijian, Adisson Wesley, 1585
Precess and Maledsls of Manufaciuing, B A Lindburg, A1k ediicn, PHI 1230,
Foun dalior of MEMS! Chang LiuPaarscn, 2112

Advanced Machining Processes, \V K.Jain, Alied Publications.

£ 1

o=




NSRIT | Academic Regulation 2020 {R1) | Mechanical | 20MEHDS Advarcad Manufactiring Methods | Approveed in 2 ACM | Appticaiia for
Ih students admiled in 2022-23 w.e.f ACY 2023-24 amvands

Reforance Books
1. Sanedict 3, F, —~ Nen-Tradfitional Mansulacturing Processes” - Marced| Dekker Inc., NY - 1947
I Frar 8. F. and Gl A - Explorrg Advanced Manulacturing Technaloges' -Industrial Prass — 2003

NERIT | Acadernic Regulafion 2020 | ME | 20MEH0S Advanced Manufacturing Methods | Approved in 2 BOS

Internal Assassment Pattern
Cogniivalevel Intemaldssessmentt %) Intemals sessmentd 3]
L1 4 il
L2 40 30
L3 20 41
Terbai(%e) 0o 100
Samplo SHOrt and Long Answer Questions of Various Cognitive Lavels
L1: Remembar
1. Explain Surface reatmen
2. Whatis diffucics
3. Bl compaction
4, Explain Crystal geowth and waler preparason
L2: Undorstand

1 Bxplain Laser Baam Machining

4. Explain Procassing ol ceramics

5. Explain Fabricafion of Microgleotronic devicas
B.  Explain Mon-Tradfora Machining
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NSRIT | Acadamic Rguistion 2020 (R1) | Mecharical | 20MEHDB Ranid Projotyping] Approved in 2+ ACM | Appicable for the studants
admifed in 2022-23 w.ef ACY 20224 anwands

EE] 20MEH0G Rapld Prototyping 4004

Al the end of the courge, students wil be shie o

Code Course Qucomas DK
HNERIET pemonsirate the Addiive Manulfachuring and Rapid Prototyping technoiagiss, L2
HMERIS.2  gusirate diflarent Rapid Protolyping lechniques L
OMEHDES  pigeyss fundamentals of Revarse Engneering, -
FMERDEA  bemansirae e Rapid Tooling Lz
AMEHDSS anpty the Rapid Prototype technique for blomedical and asronautical agpfications £k

. Waakly Conlribufing | 2. Moderstaly Cantributing | 3. Strongly Contribuling, for the attainmert of respective Pos
L1: Remamber | LZ Undarstand | L3: Apply | L4: Analyze | L5: Evaluale | L8: CraateDox: Deplh of Knowledga

Unit & INTRODUCTION: 12 Hout

Prototyping fundamentals, historical development, fundamentals of rapid prototyping advaniages and
limitstions of rapid prototyping, commonly used tems, classification of RP process. LIGUID-BASED RAPID
PROTOTYPING SYSTEMS: Stereo Mhography Apparatus (SLA}: models and specifications, process,
working principle, photopolymers, photo polymanzation, layering bechnology

laser and laser scanning, appiications, advantages and disadvantages

Unit Il: SOLID-BASED RAPID PROTOTYPING SYSTEMS: 12 Hours

Laminated object manufaciuring (LOM) - models and specifications, process, working principle,
applications, advantages and disadvanlages, case studies. Fused deposition modeling {FOM) - modals and
specifications, procass, working principla, applications,

Solid based Syslems advantages and dissdvaniages, cass sudiss

Unit il POWDER BASED RAPID PROTOTYPING SYSTEMS 12 Hours

Selective laser sintering (SLS): medals and specifications, process, working principle, applications,
advantages and disadvaniages, case studies.

three dimensional printing (3DF): models and specifications, process, working principle, appheations,
advardages and disadvaniages, case studias,

Unit Iv: RAPID TOOLING: 1 Hety

Introduction to rapid tocling (RT), conventional tasling Vs RT, Meed for RT. rapid tooling classifcation:
indirect rapid tooling methads: spray metal deposiion, RTV epoixy tools, Ceramic ools, investmen: casting,
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NSRIT | Academic Regulaion 2020 (R1) | Mashanica | 20MEHOS Rapid Prolotyping| Approved in 2 ACM | Applicable for the
sludants admitted in 2022-23 voe . ACY 2023-24 onwerds

spin casting, die casting, sand casfing, 30 Kelloo! process. Direct rapid tocling: direct AIM, LOM Toals,
CTM Rapid Tool Process,

EOQS Direct Tool Process and Direct Mslal Tooling using JDP.

UnitV: RP APPLICATIONS: oy

Applieation in engineering, analysis and planning, aerospace industry, automotive industry, jewelry industry,
coin industry, GIS application, arts and architecture, RP medical and bicengineering applications: planning
and simufation of complex surgery, customized implants & prosthesis, design and production of madicat
devices.

forensic science and snthropology, visuslization of bimalscular,

Text Books

1. Rapld prototyping: Principles and Applications - Chua C K., Leong K.F. and LIM .3, Woeld Scianific
publications.

2. Rapid Manufacturing = D.T. Pham and 5.5. Dimov, Springer.

3. Chua C. K., Leong K. F., and Lim C. 5., "Rapid Frototyping: Principles and Applications”,
Second Edibon, World Scientiic Publishers (2003)..

4. Pati K, Venuvinod, Weivin Ma “Rapid Protofyping: Laser-Based and Other Technologies”
Springer , 2004

Rofarence Books

1. Wholers Report 2000 - Terry Wehlers, Wohlers Associates,
2. Rapid Profotyping & Manufacturing - Paul F.lacobs, ASME Prass,

lﬁ'ah Hafmm:u

Internzl Assessmant Pattern

Cognivvelavel InternalAssesamenti %) Infematéssesamentia )
L1 4 an

Lz 40 a0

L3 20 £0

Toral[%) 100 100

Sample Short and Long Answer Questions of Varisus Cognitive Levals
L1: Remember

1. What is Stereo Bhography
2. What is Laminated object manufacturing
3. Whal is Selective laser sintaring
L2: Undarstand -
1. Explain Application in englneering i*i\
2. Expiain indirect rapid tooling methods
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MSRIT | Acadamic Regutason 2020 (R1] | Mechanical | ZOMEHO7 Advanoed Strength of Msterials] Appiwed in 2 ACM | Apphicable for the
studants admithed in 2022.23 wat, ACY 2023-24 omwerds

20MEHOT Advanced Strength of Materials L
A the end of the course, shudents will be abla o
Coda Course Dutcomas
.Defermined the pant of locaton of appled load o avoid twisting in hin sectons wsed in aarospace
JIMEHOT 1 applications

P0MEHOT.Z . Undersiand fhe concept larsion in concenirated loads neulral and centroidal axes in curved beems.

ZOMERD7S  nderetanding the analogy models devaloped for analyzing the non circular bars subjected to arsion
ZOMEHOTA  \inderstand the concept ofheory of beams and baundary condiions
20MEHOT.5 Analyzing the stresses doveloped betwaen rofing badies and stess in Tires dimensional bodies.

Unit E Shear Centre 12 Hours
Bending ads and shear center-shaar cenler for ad-symmeirc and unsymmetfical sections. Unsymmelrical bending!
Bending streszas in Beams subjected to Nonsymmetrical bending. Deffection of siraight beams due fo nansymmeirical
handirg.

Unit Il: Curved beam theory 12 Hours

Winkler Bach Torrmula for creumiferental sress — Limilations = Correctaon laslors —Radial stress in curvad baams -
cloged ring subfactad lo concantratad and unifoem loads Stresses in chan (nks,

Unit 1li: Torsion 12 Hours

Torsion of a cyindrical bar of Clrcidar cross Seclion; Saint-Venand's semk-inverss methods; Linear elaslic scubion;
Prandll elasic membrane | Scap-Fim) Anakgy: Narrow rectangular cross Section; Hafiow tin wall lorson members,
Multiply eonnested Cross sacion, Thin wall taesion mambers wilh restrained ends Axi-Symmetric Problems: Rolafing
[Ciscs—Flatdiscs Discs of uniform thicknass Dises of Unifsmm Strangth, Rafafing Cylindars.

Unit IV; Thaary of plates 12Hours

Infroducion: Siress resultants in-a fial plate; Kinemafics: Straim- Displacament relations for plases; Equiibrivm equeions
for small désplacamant theary of fial plates; Stress - Strain — Temperature ralation for Isatropic plates: Stain energy of a
plate; Boundary condifions for plate; Soluticn of rectangular plake problem; Salutkon of circuler plale problem. Beams an
Elgsfic Foundaton: General theary; ininile Beam subjected o concantrated load, bourdary condifions; Infinile beam
subjected 1o a distributed lad segment; Sami-infnite

Beam with concentreted foad naar is end; Sharf Beams.

Unit V-Contact strasses L
Introduction, problem of delermining confact svessas; Assumplions on which a solulion for contact s¥asses is based;
Expressions for principal siresses; Mathods of compuling coniact stresses; Deflection of bodies in poinl

cantacl Slresses for two bodles im contact over nammow reclangular area (Line contact), Lozds nonmal 10 aree; Slresses
fior twobodiesin fine contacl Novmal ang Tangant fo confact area,

1.
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HSRIT | Academic Reguiaion 2020 (R1) | Mecharical | 200EHDT Acvanced Sirangth of Matena's| Appeoved in 2+ ACK | Appicabla for the

students admited in 2022-23 wed ACY H023-24 onwards

TEXTEOOKS:
1. Advanced sirength of matarials by Den Hortog J.P.
2. Theory of plates - Timashenko.
4. Smangth of maleniats & Thaory of sireaturas (Val | & II) by B.C Punmia

REFERENCES:

Advanced Mechanics of maleraksSaely and Smahi John Wilay

Advanoed Mechanics of materials / Boresi & Sidebottomiwiley international
Advanced strength of maserials / Den Hortog JP . Tomant

Theory of Plates /Timoshanko!

Sanglh of maledals | Sadhe singh/ Khanna Publishers

Mechanics of Materials | Baer & Jhonson / MeGraw Hill

Theory of Flates & Sheds [ Timoshenka! MoGraw Hill! 2nd Edition

Web Linki

; nﬂpsifhww urWIUI:a comwaichTy=

= tn e b po
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NERIT | Academic Regulation 2020 (R1) | Mechanical | 20MEH0B Advanced Finka Essment Anatysi | Approved In 2= ACM | Applicabile for
the stwdents admitted in 2032-23 vee ACY 2023-249 oraaeds

[EY 20MEH0B Advanced Finite Element Analysis 4 0 0 4

Al ihe end of the oourse, siudents will ba abla ko

Cade Course Dulcomos
SIMEHIEA llustrta e Vadational mothods-pobential enesgy method, Releigh Rite method, sirong and weak fams, Salerdkin
and waighted residug methods

JIMEHIR.2  Identify the Sppication and charactorstics of FEA eemants such & Ber, Inasses, ks and frames.
HMEHIBI  Sobvathe 2D Strass Anatyss with CST element and Asi-Symmatic Foemulstion

HOMEHIBA  Make use of 2-D Isoparamelric elements and Nusmerical Integration for solving problems:
HMEHIAS  Agply Steady stale Heal Transfer Analysia and Cynamic Analysis 1 solve problems

Unit : Formulation of Techniques 11 Hours

ithodoiogy, Engineering problems and govering diffesential equatons, finke elements., Varaional methods-patential enamy
method, Raksigh Rite method, strong and weak forms, Gatekin and weighted residual methods, calpulus of vardations.
Essantial and natural bounday condiions

Unit il: One Dimensional Elamants 12 Hours
Bar truszes, beams and frames, dsplacements, strassas and temparature affects.

Appheaians of @n ang-dimansional soplratons

Unit lll: Two-Dimensional & Axisymmetric Problems 12 Hours

CET, LET, & basis for Eiangles, serendipity in fon funclions, Axi formulaians, Blement matricas
Mmbpm‘ug r?:i rendipity inferpoda isymmukric formulafions,

Unit 1V; bsoparametrlc Formulation 16 TND
Conpagls, sub paramedtrc, super parsmetric slements. four nodded and et nocoed rectangutar elemants, Lagrange basis for
rectangles, numerical inegration, Requisments for convergence, h-refinement and p-rafinemént, complets and incomplate
interpoiation funcions.

Pascals inangls, Palsh lasd

Unit VHeat Transfor 12 Hours

Canduction and convection, examples: - two dimensional fin Finhe Elements in Structural Analysis Statc and dynamic an ;
Elgen vaie probiems, and their saiuion methods. e

Taxt Books

4. Chandreputla AshokkBalequndu “Infrad ueian le Finta Semiants in Enginesring® IrdEdtion, Peanbice Hal, 2018
6. &5 Rao, “The Finde Element Methods in Engineering”, SthEdion, f Pergaman, 2014
f. chernakesava R alavale, “Finile Element Methods”, 13Edtion, PHI Leaming, 2008,
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Refarance Books

1. JN Reddy,"An inftroducion fa Finite Element Method”, SrdEdilion, McGrantill, 2005,

Web Referancos

CONTROLCOPYATTESTED

# F
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Boa $(ME}
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NSRIT | Acadamic Reguiadon 2020 (R1) | Mechenical | 20MEH02 Advenced Ogtmization Techniques | Apgroved in 2 AGM | Applicatie for

ihe shudents admitiod in 20E2-23 woal ACY 2023-24 amwards

HHEHHAdvanwﬁﬂpminﬂmTuhnlmu 4 0 0 4

At the end of the course, studentz wil be able o

Code Cowrsa Ouicemes

20MEHDS.1 Explain the luneiamental knowdedge of Linaar Programming and Dynamic Programming problems.
ZOMEHDAZ  )zp classical optimization eshniques snd numescal mathods of optimizaton,
AMEHDRZ  Deserbe the basics of diferent eveluionary aigodthims.

JBIEHDR4  Enunarate fundamenta's of Integer programiing tEcTnigue and apply cifferont bechaiguas
I0MEHDAS  gatve varous eptimization prablams arising from enginearing aeas.

Unit l: LINER PROGRAMMING (L.P): 12 Hours
Ravised Simples Method, Duel simplex Method, Sensitivity Analysis OYNAMIC PROGRAMMING (D.P): Mulistage
decision procasses. Concepls of sub optimization, Recursive Relation-cakulus methaod

febutar melfad

Unit i: CLASSICAL OPTIMIZATION TECHNIQUES: 12 Hours

Single varabla coptimization wilhoul constrainis, Muli veragbls opSimizaflon witheut constraints, multivanisble
aptimzadion with consiraints — method of Lagrange mullipliers
Kufut=Tucker condifons.

Unit Bl MODERN METHODS OF OPTIMIZATION: GENETIC ALGORITHM (GAJ: 12 Houns

Difierences and similartes between conventional and evolufionary algorithms, working principle, Genetic
Operators-reproductioncrossover, mutation

Unit IV: INTEGER PROGRAMMING: 12 Hours

Graphical Representation, Gomery's Culling Flane Method, Balas' Algorihm for Zere-One Programming.
Eranch-amd-Bound Mathod,

Uit V: APPLICATIONS OF OPTIMIZATION IN DESIGN AND MANUFACTURING SYSTEMS:  12rours

Fomulgsion of meded- opimizatien of path synthesis of a four-ber mechanism, minimization of weight of a cantlever
beam, general oplimization model of 8 machining process, oplimization of & weldng paramelers.
ganeral procecurs i opdimizing machining operalions sequanca,

Tt Books
1. Engineering Opbrization (4%h Edision} by 5.5 Rao, New Age infematonal,
2. Oplimizalion for Engineering Design by Kalyanmoy Deb, PHI Publishess
3. Gensle sigorthms in Search, OpSmization, and Machine learning - D E_Galdban, Addizon-Wasley Publehers
4, Operalions Resaarch by Hilar and Liberman, TMH Publishers

Rufarence Hocks
1. Optima dasign — Jaskir Arcra, Mc Graw Hill {Inbsmational) Publishars
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NSRIT | Acadamiz Regulation 2020 (R1) | Mechanical | 20MEH 10 Integrated Computer Aided Desgn | Approved in 24 ACM | Appiicable for
e studants admittes im 2022-23 wat ACY 2023-24 orwends

IGTER 20MEH10 Integrated Computer Aided Design A

Akihe end of he course, shedents will b2 abls

Code Coumea Outcomes
anpEHiny  Gedthe knowledge of Dasign prosess, Application of comipuler for design and Banefils of CAD and drew the 1D
models by using Compuler Aided Drafting

2MEHI0Z  Learn tha dilarert types of Geometric modeling techniques
2MEHI03  Develop tha Knowledga on Computer Animadon
2IMEHT0A  impart the knowladge of Visual Realism techriguas
2IMEHIDS  Know the Mechanical Assambly medeling and analysis

Unit I: Fundamentals of CAD 12 Hours
Infrecuciion, Dagign process, Agplication of pampuber fof design, Crealing the manutaciuing datsbase, Banelis of CAD, Design
wark stabian, CAD hardware. AuloCAD fooks, 30 modal building using salid prmiives and Boolesn operatians, 20 model bulding
using esfrusion, Editing toods.

Muitipls wisws! Dvifrogons!, lsomelic.

Unit 1l: Geometric Modaling 12 Hours
Geometric modelling techniguas - Multple vew 20 ingut, Wire frame geomelry, Suface models, Geomelrc entifes - Curves and
Solid rodefars, Featin reeagniin,

Unit it: Gomputer Animation 1240w

Comgpuler animation: Canvantionzl animaton, Compager animatian - Entaairmant animadon, Engineenng Animation
Aninalion lypes, Animation lschmgues.

Unit IV: Visual Realism 12 Hours
Visusl realism: Shecing sclids, Caoring, Color models, Lising imerfaca for shecing and coioring. Graphic aids: Goomatniz
madifiars, Maming schame, Layers, Grids, Groups,

Oiragging end maber b,

Unit ¥': Machanizal Assambly 12 Hours
Mechanical essemily; Assemibly modeling, Part modeling. Mating canditions, Generation of sssemibing sequences, Procederce
diagram

Lissar-esguancs anafys

Text Books

4. lorehim Zeid , CADVCAM Theery and Practice McGraw-HI, 1881

5. PN. Rag, CADTAM Principkes and Applicafions, Tala MoGraw Hil Publiching Coepany Lid, 2010,

B Marig Hirz-Wihedm Dielrich, Anton Giremer-Johann lang, Infegrated Compuler-Aided Design indutoma$veDevelopmant;
Develcpment Processes, Geomedric Fundamantals, Methods of CAD, Knowlsdge-Based Engineering Data Management,
Springer, 2013th Edition

7. S.A Meguid, IMegrated Computer-Aided Diesign of Mechanlcal Systems, Juna 30 1887 by Saringer

Refarance Books

B Mikall P, Groovar and Emory W. Zimmer, CAQCAM Compuiar Alded Dasign and Manufacluring. 2004,
T Da'ndﬂ.ﬂadfn;:lmm,hht R Henderson, Philip M. Wolle Computar imegrated Decign end Manufasiuring
Mo GrawHil,
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Wab Raferancas
7. hitpsiinptelac.inicourses 11211021 1240210
B hitps:finplelac, in'courses 1210601 1398240310
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MSRIT | Academiz Regulatian 2020 (R1) | Mechenical | 20MEH11 Industrial Robalics | Apgeoved in 2+ ACM | Applicable for the shadanis
admitted in 2022-23 waf ACY 2023-24 arwards

IEEH 20MEH11 Industrial Robotics 4 0 0 4

Al ha and of the course, studants will ba able o

Coda Course Culsames

Z0MEH11.1 [dantify vadous robot configuration and components

ZOMEHN.2  eiact appropriste actuators and sensors for & robat based on specific appication

ZOMEH11.3  Cary oul kinemadc and dynesic analysis for simple seral kinemalic chaing
FMEH114  Pedform trajectary planning for a manipulator by avoiding sbstacles
HMEH11.5  Perform trajactony plenning for a manipulator by auaiding chetecies

UnitI: Intreduction 12Hours

Ausomation and Robotics, ivpes of aulomabion, assembly aulamation equipmsend, material handling sysiens, leed systems,

Ak mabed Gaidad Vehichas, Avtomabed siorage and relrieval systems, Flexitie Manstachuring Syslems, Compuier Aidad
Process Planaing Sysbams, Computer Aldad merdfacturing. CADNCAM and Robodcs

COMPONENTS OF THE INDUSTRIAL ROBOTICS: Funclien lime diagram represantation of robol ames, comman types of ams.
Caomponents, Architsshure, number of degross of Baedam - Requiraments and chalengas of end effectors

cormpansan of Bectiar, Hydrsale and Preumslic typas of boomofion dewvicas

Unit Il: Manipulatar Kinsmatics 12 Hours

Homogeneous fransformetions a8 applicabies io rafation and rarsialion =prablams.
Spacificalions of maticas, I-H notafon joint coominates and world coordinales Forwand and invesse kinemalics - probiems,
Advance Menpellor kinamafics and dymenics

Unit lIl: Metion Analys(s 12 Hours
Cilfarertial trangformation and maripulsbors. Jassbians ~ problems
Unit IV Trajeciory planning 12 Hours

Geperal considgrabions in path descriplion and generation. Trajectory glanning and aveidence clabsiacles, path planning, Skow
reaton, joint Infegrated molian,

Software packages-tescnphion of palhs wilh 2 robel programming lEnguage.

Unit V: Robot Actuators And Feed Back Companants 12 Hours

Actuatars: Praumatc, Hydraulic acuators, eleciric & slapper motom. Feedback components: position sersors - polertiomaless,
resalvers, encodans = Valociy sensars,
Assambly and fnspect

Taxt Books
1.  ndushie Rabolies | Grogver M P Pearsan Edu
2 Robofics and Contral FMilal B K Aagrat 1 7 THH

3. Robol Dynamics & Control — Mark W, Speng and M. Vidyasagar / John Wilay & Sons [ASI8) Pte Ltd.
4. Robosics and Control { Mital R K &Nagrath 1./ TMH

Raference Books
1. itroduetiom iy Raboliz Mechanice and Conirod by JJ Cralg, Pearsan, 3nd ediilon
2. FoboScs/ Fu K S MeGraw Hill
3. Robofic Enginearing | Rickard D. Klaar, Prantice Hal
4. Robod Analysis and Imallgenca ! Asada and Slotioe / Wiky Inter-Soence.
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NERIT | Academic Regulation 2020 (R1} | Machankal | 20MEH12 Design of Smart Technologies | Approved in 27 ACM | Applicable ko the
shudants aomitied in 200233 wel ACY 20033-34 omvands

BN 20MEH12 Design of Smart Technologles 4 0 0 4

M ke end of e courss, sudents will be able

Coda Course Dutcomes
ZOMEH121  Understand intemst of Things end its hardwenre and scifwera camponanis

2MERILY  Imlertace U0 devices, sersors & sonmuricalion modules

2IMER1LY  Ramolely monbar data and conbml devoes
ZOMEH1Z.4  Develop real e BT basad projecls

Z0MEHIZE  Sludy aboul Virleal Harcwara and Sodwars

Unlt Iintraductian to smart manufacturing 4oy
What is “smart manufaciurng” neally ard how doss it differ from conserdional$agacy marmfactuing, Compuler Inbegraled Manuladuing
Syztemns Sinuchure and funclional aneas of CIM systom, « CAD, CAPP, CAM, GADC, ABRS. Advaniages & Disadvanages of GiM

Unlt Il Indusgtry 4.0 12 Heurs
Endustry 4.0, 0T, and digtization are comently soene of the most-discussed and yet laast uedersiood topies within manufackaring Soday.
Wiih sl & lot of confusion surmounding Irdustny 4.0, Saday we'l be axpladng the key iechrolagins bafind Indusiny 4.0, a5 well &% real-
wirkd appiications,

Linit M: Imtarnetiiaib 12 Hours
Intamet®iab and Metworiing Basics 051 Modal Deta trersfer rafemad with OSE Model, (P Addressing, Pont to Point Dats trenefer, Paint

1o Mulfi Paint Data fransier & Netwark Topoiogies, Sub-neting, Netwosk Topologies refermed with Wed, Infroduction to Web Senees,
Infrodiction b Clowd Compuing

Unit 0v: Back-snd Application Designing 12 Hours
Beck-end Applicaon Desigring Apache for handiing HTTP Requests, PHP & MySOL for dala pracessing, MongoDB Chiect type

Dalabase, HTML, C55 & jOusery for L) Designing, JSON ik for data processing, Saoudty & Privacy during develiopment, Applcation
Durpetaprmend Tor mobile Platforrs: Overviow of Android /108 App Develapment tools

Unit V- Advanced loT applications: 12 Hours

C-age Swudy & advanced IoT Appilcstions: 10T sppications in home, infraginachees, buidings, secunly, Indusires, Home sppliances,
cher kT elecironi: equipment's. Usa of Blg Data avd Vaualization in faT, Industry 4.0 soncepls, Senwars and sensor fode and
interfacing using any Embedded tamet boards (Raspbamy P/ intel Galleo/&AM Corex’ Anduino)

Text Books

1. Ynlemat of Things: Converging Technelogies for Smer Environments and Infegraled Eccaystams, Dr. Ohidiu Yermasan, D, Pebar
Friezs, River Publishers

2 Inlerconnecting Smat Objecis vith IF; The Mext intermel, Jesn-=ilipge Vassaur, Adam Dunkels, Morgan Kuleann

Refarance Books
1. Asake K Takkder and Roopa R Yavagal, "Woile Campuling,” Tata MoGraw Hil, 2010,
2 Compuber Networks; By: Tanenbaum, Andrew 5; Pearsan Education Pie. Lid., Delhi, 4 th Edition

3 Data and Complier Communications; By: Stalings, Willam; Pearson Educaiion Ma, Lid, Delhi, 8ih Editicn
4, F. Adelslsin and S5, Gupta, "Fundamentsks of Mabla and Pervasive Compuing.” McGraw Hill, 2008
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NSRIT | Acaderric Regefatios 1020 (R1) | Cvil Engineariag | 20CEDDT Urkan Esvimnmentsl Sevites
| Apprewad i 3% ACM | Applcabis for the sludents ademilad dom 2022.23 snd w.ed. ACY 2023-24

E3) 20CECH Urban Environmental Services 3 00 2

&f the end of the coursa, shadanis will ba abie 1o

Mapping with POs
Coda Course Outsomes FOE POT  POMZ Dok
ACECOET  (dendy whan = Bealih ivlallonships. 3 x| | L1 L2
HECOLE E:ml;m Be cienechon betsesn uimas buit foms and healh 1 5 L2
20CE0M 3 Dizcuss e distebalias of heals feks of whan Wansporiation geid a 3 i L1, L2
20020014 Assess s plan o communty e in bedlhcee Blresinaiug 1 | | Lt L2

3:-:-_=.I:n1_.5 Idantdy prekmisery opporiuniies for sdvancing whan heslth oulcomes 1 | 1 Ly, 1.2
1. Weeabhy Contebuling | 2, Modaalely Confrizeting | 3 Seongly Coninbuing, for the sarment ol magecive Pos
L7 Ramambar | L2: Undsegtand | L3 Apply | L4 Analpze | Ly Evaluaie | LB Cress. Dok Dasi of Kniawlsdge

Unlt |- Health and Planning & Hours
frf:ndaction, Tre Hilovical Link, Divadisg Heath a3 Planning. Urtan Heath - Bask Concepiions in iha Literature, Urban Fam,
Prysical Actiity,
Heal Promolion

Umit II: Built Urioan Ferm and Health 8 Howrs
Renswng lhe Hoeakk-Lkban Link, The Urkan form, The Matropclian Sprawl Indes, Using Meagunsd Lsban Famms §o Assess Healh
Effects, Environmenta! Faslars and Physical & civity

Avomaiives i Matropolian Sprawt inses

Unit lil: Transpartation Systems % Hours
Transport Plarning, Frivate Motee Vebitles &3 Health Riks, Privabs Motor Vehidles and Obaesity, Publc Trenspad, Maed-uss
edum-densily s Padssiran Trawel, Prosimity and Indiidual Faciorns.

Residantial and Travel Prefarences

Uni IV Spatial Azcess to Health Sarvices 9 Hoairs

inoduction, The Coneept of Acoese, Dimensiens of Spalal Ascess, Priman Cane Supply and Accass, Spaiial Sccess and Traval
Behaviour, Acongs and Mariglity,

Feveas fo freailh care Algned nafl Transpord

Uikt V: Challénges ard Opporunitias 9 Hours
Inteduction, Chalenges, Conzeplual Framewoke, Imesipatve Meheds and Dafa Coleclion, Limited Policy Capacty,
Fragmanted InSathes, Opponistities, Inkedisnpinary Ergagemant, Mejor Concspiesl Pragrams, Priovtes for fulves Biesearch,
Pramalion af physical nckisty it dady mutnes

Text Books

1. Ersch Bharcka, "Tedbook of Envirenmantal Studies for Undergraduate Coursas”, 34 Ediboe, Univershy Gears
Coeremisshon, 2021

2, Gocroe Luber and Jay Lemery, "Global Cimetz Chenge and Human Health', 1= Ediian Jnssey-Bass, T 5
Referance Books

1. Pataki Diane E., = al. "Couping Gogeachemical cyokes in uiban arvircnmants: ecosyssen Garvicss, geaan soktions, and
misconceptions” Frontiers in Ecology and the Emdranmenl, 2011

2. Frank, L., Engeike, P, and Schmid, T, Hoath and Communky Deskga: The Impact of The Bl Emilionmen on Physical
Activtty", lelsnd Press, Washisgton, D,C., 2003

3. Eichi Taniguehd, Tien Fang Fea and Fussel G Thempsan, "Urban Trarspotation and Logstes®, CRC Preas, 2014




KSRIT | Academic Regalation 2020 (51] | i Esginearing | 20CESH Urben Esvisanmentsl Senvices
| Agpreved in 34 AGM | Applicatie for the students admilied fom 2002-23 and w.ed, ACY 2023-24

WWeb Referances

1. hitpeivewen cecd segihaalthihaath-systams3200 6565, pof
2 hitpecivere pdidrive.com/urban-anvirenmant-proceadings-oi-he- 10U-u bisn-aviten manksymposium-e 1 5T051200 iml

Intermal Assessment Fatiern

Cognillve Level  infernal Assessment &1 (%) dniermal Assesament K2 (%)
L1 L1i| 50
L2 L] ilH]

Total (%) 10 100

Sample Short and Long Answer Questions of Various Cognitiva Levels

L1 Remember
How 5 naaral amvirenment diferenl from ursen envinonmaent?

Hin eloes the wrban envronment effect heait and well-being?
M can urhan areas improvs healim?

noerstand

Explain $he mos] mporant problam selated io hesih is urban area

Desnrios the diferences betwoen physcal aciwly for ransponiakon and physcal ackhly ior racreaion

Comsider a sudy tal eveluates tha health of pecpls in teo communiies, one wilh zidewalks and ono withoul, The study
avhors ind that e rale of Ling eancer i highes in S communiy withou! Bdewals, 85 conclude B3t sidreaks poloct
againgt lung canzer. Yhal conperns would you have aboul acoaping this concheion?

L=

L2

g9 pa p




MESRIT | Acadersdc Regafaion 2000 (R} | CEE | 2005000 Dats Siruchares and Alorinns | Appreved in 39 ACM | Applicable for the studerts sdmited Irem

2022.7% snd waf ACY 202324
20CS001 Data Structures and Algorithms 3 0 0 30
At the end of the course, students will be zble o
Code Carse Culcomes :ﬁm Dok
00011 Understand the advanced data siructures and aigonthms . L1, 12, L3
20C3001.2  Demensirate thraugh abstract praperies of various data siruchures such a5 stacks, : L2 3
queuss and ists bo implamert eficient progrems wsing dala struchures. ",
20C5001.3  Demonsirabe through various searching & sorfing techniques . LT LZ L3
20050014 Apply data sinactures and aigarithms to solve real warld problams. - L L2 L3
20G3001.5  ponly sigodthm anabysis techriques fo evauate the periamance of an algodthm. - L1, L2 L3

1. Weakly Conlrbuting | 2 Moderately Comidbuting | 3. Stongly Condrbuling, for the atainment of respective Pos
L1: Remernber | L2: Understand | L3: Apply | L4: Analyze | L5: Evaluate | LG Creata. Dak: Dapth of Knowledpa

Unit E Intraduction to Data Structures & Algorithms 8 haurs
Intreduction fo Data Stnacture, Data Drganization, Abstract Deta Types, Elementary data types; Basic concepts ol data Slruglures; performance
misasures for data siniclures, Time and Space Complaxiy. Intraduclion 1o Algarithms, Asymptofic notations and comman functigns, Algosithm
Specfcations Perommance dnalysis and Measurement

Efffciercy of an Apanfim

Unit It: Arrays and Linked Lists g hours
Amays- Definifion, Diferent types of Amays, Spplcaton of amays, Spase Maldces and thair mepresentsfiors,  Linked lists- Definition,
Implameritation of Singly Linked Lists, Doubly Linked List, Operations on & Linked Lisk Inserfion, Delefion and Traversal, Stack-Basic Concept
of Stack, Stack es an ADT and aperatons in stack. Qusue-Basic Concept of Queus, Duewse e en ADT znd Operatians in Ousue

Generalized Linked List, Appizations of Stack and Oueue 9 hours

Linit Iil: Trees and Graphs
Trets- Easic concept of Binary ree, Operafions in Binary Tree, Tree Heightl, Leved and Depth, Binary Seanch Tree. Inserfion, Delsfion,

Traversals, Saarch in BST, 24 trees. Greph-Matrix Represantation OF Graphs, Elementany Graph oparabons(Beeadih First Saarch, Depth
Firat Saarch, Spanning Trees, Shoest path, Minimal spanning bee |

Applicatons of Tess and GLiph

i@ﬁhﬁﬁlguﬁmﬂuﬂmhﬂnﬂml 8 hours
Divide and Conquer-General method, Merge sort, Quick sort. Brute force- appmach, bubble sort, Linaar Search lochrigues.

Fraferances of Mame aad quick sorf lachniques.

Unit V: Alarithm Design Techniques il Shours
Grieedy Technigua, Genard method, Knapsack problem, Job sequencing with deadiines, Minimal cost spamning tree aiganthms (Prim's and
Knushal's), Dynamic Programming: Genoral method, O knapsack probiem, A1 pair shoriest path aligorithm

Usages of Greedy sigothns

Text Books
1. ReemaTheraja, Daia Structures Using C°, Second Edifion, Cidord, 2014
2. Horowitz, Sahni and Anderson Freed, Fundamentals of Data Siruciures in C°, Sacand Ediicn, 2008
1 Bark Alen Weiz  "Dats Stractures and Algorithm Anslysis in 07, Second ed¥on, Pearsan, 1557

Reference Books
1. Salana RS, Data Stuckires and Algodthm:s using C°, Fifth Ediion, Khanna Publishing, 2018
2 Richend F Giberg. "Data Structures: A PseudoCode Approach With C++" Filh ediion, Thomson Press{india), 2004
3. AmilavaNeg and Jyothi Prakash Singh, "Data Stuctures and Algodthms Using £, Sacand Edition, Vikes Fublishing, 2008




NSRIT | Academiz Regeiaton 2020 (R1} | C8E | 2005001 Data Structures and Algorthma | Appseved in 3 ACM | Appicabia for the sludents admited from
222 and woaf ACY 202-M

Web Reoferencas
1. hiypswwspringboard.comfibranyscfwere-engireenngd sta-siructures-and-algorhms/
2 higpa/ivwww geekslorgeshs. onp'data-stuckures’
3, hilpsMeww prograsiz comidsa

intermal Assessmant Petters
Cagriive Lavel Inemal Assaazsment #1 (%) Inemal Assessment #2 (%)
L1 40 n
L2 40 40
L3 | 40
Tatal %) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remembar
1. Descibe Data Sieciune and Agarithm
2 Bugirate some appications of sleck
4 Descrbe about 8 Qusus
. Listtwo applcations of Data Struclures

L2: Undorstand
1. Classify deta stuctures
£ Explain about asmymalotic notalions
3. Diferentiale Linkad List, Stack and Qusun
4. Explain about diflarent sorting aigarithms

L3 Apply
1. implement the appand method, which should add a new element onfa the tail of the finked fist

2 Implemant stack using ameye and linked Gsts
3 Implement Gusue wsing amays and Linkad Lists
4. Blugirate the impatance of recursion

CONTRIOL CORY ATTESTED
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NERIT | Acadamic Reguiation 2020 (A1) | CSE [AIEMLY | 2081001 Machine Lessning for Engineers | Approved in 39 ACM | Applicaiie for tha
sludents aEmimed from 2032-23 and wet ACY 202324

20A1001 Machine Leaming for Engineers 30 0 3

At the end of the coursa, students will be able b

Coda Couma Dutcomes Mapping Dok

. with POs
20410011 Describe different bypes of leamings L1, L2
20410012 Explain different superised lsaming algornithens L1, L2
20410013 Explan different unsupenised leaming aljorthms - L1, L2
20AI00N.A4  Describe various types of mechine leeming models (A
20805 Choose approprisse maching learming model anc algarthm for glven (ask L2

L1: Remember | L2: Understand | L3: Aoply | L4: Analyae | LS Evaluate | LG: Create. Dok Deptn of Knowledge

Unlt I: intreduciion to leaming 8 hours
Leeming = Types of Machies Leaming — Supervsed Leaming — The Brain and the Newron - Design 2 Leaming System =
Parspaciivas and Issues in Machine Leaming = Concept Leaming Task - Cantepd Leaming as Searth = Finding & Mawimally
Specific Hypolhesis = Yersion Spaces and the Candidate Eiminalion Alganilhm = Linsar Discrminants — Percepiron — Linear
Separablity - Lirear Regnession

Examales of regression

Unit Iz Linear Modes 9 hours
WuTi-ayar Percaptnon — Going Forwends — Going Backwards: Back Propagetion Emor — Mult-layer Percepiron In Praclice —
Examples of using the MLP — Owervieaw — Deniving Back-Propagation — Radid Basls Functions and Splnes — Contepls - REF
Matwark - Curse of Dimengignaity — Inferpolations and Basis Functions — Suppert Vedor Machines

Apabcabions of parceplmon

Unit W: Trees and ProbabilisticModals i hours
Leaming with Trees — Decision Trees - Consiricting Dession Trees - Classfication and Regression Trees - Ensemble Leaming
= Boasting = Bagging = Differant ways to Combine Classiiers - Probabil ity and Lasming - Datainto Prob ebifiies — Basic Statisics
= AU ssian Mixlure Models = Mearest Neighbour Meshods = Unsupendsed Leaming = K means Algoithms = Veclor Quanfization

Saff-Quganizing Feafure Map

Unit IV: Dimensionaiity Redwstion and Evofutionary Models 9 heurs
Dimenaiondily Reduclion = Linear Discriminant Analysis = Principal Component Anglysis = Factor Analysis = Independent
Component Anelysis — Locally Linear Embesiding — Isomap — Least Squeres Opimization — Evolulionary Leaming — Genelle
algedthms = Genabic Offsping - Genelic Operators = Lising Genalic Algonithms

HMatow dacision pmocass

UnitV: Graphical Models & hairs
Markoy Chan Moniz Cardo Methods = Samping = Praposa Disinbuticn = Makow Chain Monte Carla = Graghical Models =
Beyesian Nefworks = Markow Rardom Fields - Hidden Markow Maodels

Tracking Methods

Text Books

1. Steahen Marslard, “Machire Leaming - An Algodfhime Perspective”, 2+ Edibon, Chapman and HallCRE Machine
Leaming and Paitam Recagnition Senes, 2014.
2. Tom M Michetl, “Maching Leaming’, 1¢ Edition, MeGraw HIE Education, 2013

Reference Books

1. Pater Fiach, Machine Lesaming: Tha An and Science of Akgorthms that Make Sense of Data”, 130 Edition, Cambridge
Univarsity Prass, 2012,

2. Jason Bell, Machine leaming — Hands on for Developers and Technical Prolessaonals”, 150 Editian, Wilsy, 2014
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3. Etem Aparydin, Tintroducion o Machine Leaming {Adaptive Compulation and Machine Leaming Seres), 319 Editian,

MIT Press, 2014
Internal Assessment Faliem
Cogrifive Level  Intemal Assessment#1 (%)  Intemal Assessmant#2 (%)
L1 ol &0
L2 50 50
Total (%) 100 100
Samipie Shoet and Long Answer Questions of Various Cognitive Levels
L1: Remamber
1. Define Macking Leaming

2. List the types of Maching Leaming
3. Etale Baves Theoram.
4. Whatis Regularization?

L2: Underatand

1. Demaonsiaie Linear

Regression.
£ Explain Back Propagafon Algonthm.
3. Musrate Deciion Trae Induction process
4, Explein Genstic Operalions wiEh examples

CONTROL A
Board of A(C5E- AML)




MSRIT | feademic Requlstion 2000 [RY) | CSE (D2] | 2002001 Introducion i Cetabeae Manssemanst Syslems | Appeoded in 3 ACM | Apglicabls fu
fhe stadents admitted from 2022-23 and woel, ACY 20E3-2

Intraduction to Database Management Systems 3 0 0 30
At tha end of tha coursa, students vl b= eble 1o
Code Course Outcomes FRRRME  p
20020011 Describe the basic consepts of DBME And different data models L2
200E001.2  Apply Consirains en retalions L2 L2L3
MOS0 Apply SOL commands on relations , LiL3
050014 Undersland PLISCL oparafions L1,L2L3
H0&001.6  Wnderstand the principles of database normaizabion and W L2
Transaction manzgament system. ;

1. ‘Weakly Conlributing | 2. Modeeaiely Contrbuting | 3. Strangly Cardrituting, fo¢ tha aBanment of respeciive Paos

L1: Remember | L2 Uncerstand | L3: Apply | L4: Anakize | L5 Evaluate | LE: Creats Dok Deplh of Krowledge
Unit I infroduction to Databases 8 Hours

Oveniew of Dala Bese Systems, Database Sysiem Applcations, File System VS Database Systam, Date Albstraction,
Lewvels of Abstraction, Data Indapendence Instances and Schemas, Diflerant Data Models, Database Languages, Data
Base Usars and Administralor, Database System Structure, Ndier Architeciure, Database dagign and ER diagrams,
Design Entlilies, Attrbutes and Enfity sets, Relatiorships and Relalionship Sels, Advancad Features of ER Mode!

Heahory of DG

Linit Il: Redational Moded, Relational Algebra and Relational caloulus 9 Hours
Relational Model: Introduction fo the Relafional Modal, Iriegrity Congiraint and key cossirainls over redafons, Logical
data baze Design, Views, Destoying [ Altering Tables and Views - Refational Algebea: Selection and Projechion, Sei
Opesations, Aggragata Operations, Renaming, Joins,

Division, Addilional Relstional Algebealc operatians - Ralationsl caloulus: Tuple Relational Caboulss.
Domain Resational Calcules . P .

Eqpresshe Power of Alpels and Catcades

Uit 11k: Structured Query Language 8 Hours
S0L: Concepl of diferonl Datsbase Lenguages over SOL - DDL, DML, DCL., Set operations, S04 Commands, Nasted
guéries, Aggragaia Functions, Mull Value, Referential Integrity Canatraints, views.

Compam a¥ Dababean [ampges

niit IV: Schema Refinemant and Nemalizafion 4 Heurs
Undeeslend PLISOL block, eomponants of PUISOL block, Cantral stalements and concbonal slafements in PLISOL
Embedded SOL, Trggers, Cursors, Swred procedures packeges

Coezare af Mol Fomg

Unit v: Mormalization 8 Hours

Undersiand ke prnciples for Relafloral Database Design. Functiona Oependencies, Triviel end  Nonirivid
Depardancies, Clesuse Sel ol

Funclional Depencancies, Closure Set of Afiributes. - Nomnalzation: 1NF, ZMF, INF, BONF, Lossiess Join and
Dependency Pissandng decomposition,

4N and 5N, Transaction Concept, ACID Proparties, Slstes of Transacson, Implementalion of Alomisily & Durability,
Schedules,

Coscumasey Conbd wiboad Losking
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Text Books
f.  Abraham Siber Schatz, Henry F Horth, 5 Sudarshan, “Database Systen Concepls”, B Editlon. MeGraw-Hill
Inéamationzl Edifion, 2043
2 Drade G, Kasnem A, Swamynethen 3, "An Introduction to Database Systens”, Sth EdRlon, PearsonEcuication, 2006
3 Raghuwrema Krishran, Johannes Gehree, Tata base Managemant Systerms”, 3ed Edilion, TATA McGraw Hill, 2008

Reference Books
1. Elmasd Mavate, "Fundamenials of Databese Systams”, Tth  Edition, Pearson Education, 2018
2 Peter Rob & Cados Coroned, “Data basa Systems design, Implementation, and Management’, 10t Edition, Peason

Educalion, 2043
Web References
L hifips e javapoind comidome-Sutanial
1 hitps/wwwgeeksforgeeks. orginnaduction-of-dbms-database-menagement-sysiem.sat- 1/ nef=lbp
Inemal Asgessment Patbern
Cagnitve Lovel intemal Assessment &1 %) Iniemal Assessment #2 (%)
L1 CH 30
L2 30 a0
L3 40 an
Total (%) 100 g

Sampde Short and Long Answer Questions of Varous Cognltive Lavels

L1; Remember

List types of dalabass users

Ligt gut all types of dala models prasant
Give syniexes b Creale and Alter 2 table
What is Redundancy?

Lisk out the properies of transactions

R

L2: Understand
1. Coempare the database system with conventional file system
2 Demonsteats the use of DISTINCT keywond in SGL salect statement
3. Explain the foficwing SOL consinacts with examples:
(1} Order by (2] group by 2nd having (3] as sefect [4) sthema
4, Explain the diflerence among Entity, Entity Tvpe & Enfity Set
5. [usireta ACID peoparties

L3: Apply
1. Chooss a relafion R with 5 afibutes ABCDE and the fallawing FDs: A =8, BC->E, and ED =A, Is R in INF? Juglify?
2 Apply Normalization technigue for the followdng relation up o INF:
Barik {acno, cusi_name, c_type, bal, Ind_rate, cusi_city, branchikd, branch_nm, br_city)
3. Construcd a transaction stale diagram and descebe sach state thal a transaction goes through during its execution?
4, Demorstata senaizabulity concepl




MSRIT | Academic Fieguiation 2020 [R1} | ECE | 20ECO0 Archilactures and Algorithms of loT | Approved in 37 ACM | Apphcatla for the
Lt Studants semited from 2022-23 and w.af. ACY D324

BEEN 20ECOD1 Architectures and Algorithms of loT 3 00 3

A he erd of the courss, students will be able to

Code  Course Outcomes Mapping with POs Dok
sgEcoos Demonsirate the Architecture and applications of loT 1,12
mEcoq12 Explan the arofocol concept and data bases of loT EREAE
sECO013 Constuct fhe (0T device design space and Plalform design L1 12 L3
MECOa14 Explain the loT nebeork model and Evenl analysis L1 L2 L3
wecooss Demonstrate the Indusirial Internet of Things and s Architeciure L2

1, Wezkly Conlribating | 2 Moderately Cortributing | 3. Stongly Conaributing, lof the altsnmant of respective Pos
L1: Remember | L2 Linderstand | L3 Apply | L&: Anafyze | L5: Evaluate | LE- Croate. Dek: Depth of Knowledge

Unitl: The loT Landscape 12 Hours
What I3 [0T7, Applicatians , Architacturas , Wirslass Metwodks, Devicas, Secunity and Privacy | Event-Drivan Systams,

Elamal

Unit Il [aT Syatem Archilectiones 10 Hours
Introduction, Protoceds Cancepts, loT-Orienled Prodocols. Databases, Tima Bases, Sasurity,

Message Quauing Telsmalniranspo (MO TT)

Unit iz [oT Devices 12 Hours

The IoT Device Design Space, Cost of Ownanship and Power Consurnpion, Coat per Transistor and Chip Sies, Cuty Cyde and
Powar Consumpion.

Plalform Design
Unit iv: Event-Driven System Analysis 14 Hours

loT Mefwork Model - Evenls, Nebwarks, Devices end Hubs, Sngle-Hub Netwoks, Mulihub Networks, Matwork Models and
Phiysizal Networks, ioT Event Analyss - Event Pepuiations, Stochastic Event Populafions, Erviranmental Inberaciion Modaling.

Evenf Trengpant and Ligralion

Unit Ve [ndustrial Intomet of Things 12 Hours
introcuction, Indusine 4.0, indusirial Intemet of Things (IloT), lieT Architeciure, Basic Technalogies, Anpications and Challenges.
infegraled iaT

Textoooks

1. Dimilios Sepancs and Madhm Woll Clitemet-ofThings (oT) Systems Archilecturas, Algcrithms,
Kethodologies”, Sprnger, Cham, 2018
2 sy Madisst§ and Arshoaap Bahga, * Internet of Things (4 Hands-an Approschy, Universiies Prass, 2015




MNERIT | Acadamic Requlation J020(RY) | BCE | BOECON Architecunes and Algorihes of 0T | Approved in 5 ACK | Appicalie forie
students samitied rom 2072-23 and we.l ACY 202324

Reference Baoks

1. Adrian McEwen and Hakim Cassimally, "Designing fhe imemet of Things”, John Wiey and Sons Lid, UK, 2014
2. Qivier Hersent. David Boswarthick and Omar Eloumi, “The Intemet of Things: Key Applicaions end Protacols”
Jahry Wiksy amd Sems L, UK, 2017

Wab Resgurces

1. hipaibooks google coinfhooks Habne1 1 19068083
2 heps:ibonks.googie oo infbocks Piabna 1 351 23063X

Internal Assessment Patiem

Cognitve Lewel Irdemel Azsazement 1 (%) Indemal Assessment #2 (&)
L1 @0 B
L2 ] a5
L3 ] 35
Tatal (30} 100 100

Sample Shoet and Long Ansver Cupstions of Vanous Gogaliive Levels

L1: Remember
What is loT7
List any thres appications of [oT

Define protocal concepl of laT
Defing data baza

Witsat is Duty cycle?
L2 Understand

Explain the Archtecture of T
Explain the Securly and privacy of laT
Illustrale e Projocol Corcepl of 16T
Explain the Date bases of laT
Damansirzie the loT Device Deslgn Space

L3: Apply
1, lgentify the Wisshess Notaorks for loT
2. Model the Event-Driven Systame for laT
3. Conslust (he laT-Orenled Protoools
4, Consinezt the Platiorm Design for T

L e L

Lo el

CONTROL COPY ATTESTED
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NERIT | Academic Reguialion 2020 jR1) | EEE | 20EE001 | atroducion to Renewsbde Energy Sounces | Appmved in 7 AGM | Appheatle for
tha studans sdmitied from 223-23 and wad ACY J023-24

20EEO0 Introduction to Renewable Energy Sources 3 0 0 30
At the end of the course, studants wil be able 1o

Mapping with PO"s

Code Course Ouicomes PO o7 Dok
S0EEQN.1  Lndarstand the significance of salar energy 5 3 L1, L2
IGEEOD.2  Provide the importanoe of Wind Energy 7 3 Li, L2
IEECM.Y  Understand fe role of coean enangy in She Enamgy Genseration 3 2 Li, L2
Z0EEOD14  Explain the ulilzation of Biogas plarts and gectherma enargy g g L L
PUEEQON.6 Explain the conoepl of energy Canservation 2 5 LT L2
1. Wisziddy Caniributing | 2. Moderately Cantributing | 3. Strongly Consribuging, for the sttanment of respective Pos
L1: Ramembar | L2: Understand | L3 Apply | L4: Analyze | L5: Evaluale | LB: Create, De¥:Depth of Knowladge
Unit I: Solar Energy 12 Hours

Selar Radiation, Measuremants of Soler Radiafion, Fiat Plate And Concentrating Collectoss, Solar Direct Thamal
Appicadons, Solar Thermal Power Generalion, Fundamentals of Salar | Phale Voltaic Comvarsion, PV Cheracteristics
Eolar Cels, Sotar PV Power Generalian, Solar PY Appicalicns.

Thevmal analysis of fisl plste colaciore

Unit Il Wind Energy 12 Hours
Wind Energy Estimation, Types of Wind Enargy Systema, Performance, Site Selection, Wind Turbing Geneator

Belz Crderia

Unit 110: Ceean Energy 12 Hours
Orcean Thermal Enargy Canversion {OTEC), Principle of cperalion, development of OTEC plants, Tidal and wave enengy,
Potenfial and corversion techniques, mini-hydel posser plants

Oipen and tlosed OTEC Cyclo

Unit IV: Bio Mass 12 Hours
Principies of Bio-Conversion, Anasrabic/aerobic digasfon, types of Bio-gasdigeaters, gas yield, combustion charatieratics
of bia-gas, uilization for cosidng.

.G Engine Dperalian

Unit V: Geo Thermal Energy and Erergy Conservation 12 Hours
Resources, lypes of wills, mathods of hamessing the enargy, scope in India, Principles of energy conservalion, the
difSurant enargy conservation appiances, cooking stoves, Benafits of mproved coaking showes ovar the tradiional cooking
sloves

Hidro Themal, Gap-pressured, Hol dry mocks




NERIT | Aedemic Reguistion J030 {R1} | EEE | MEECOT Intmoducion o Ranewabie Energy Sounes | Approved in 5 ACK | Appicatis
lor he sludesss admited fom 200323 and woat ACY 3023-24

Text Books

1, R K Guptaand & G Bhalie Rerewsble Ensny” Woodhead punlishing India Pl L, 2014
2, Gilbat M, Masters, "Renewable and Effcient Electric Powser Systems”, Second Edilion, IEEE Press, Wisy,
2ma

3. Ranjan Rekesh, Kotheri D. P& Singal K. G., "Reneweble Enengy Sources And Emerging Techaologies™, 2 nd
Edition, PHI, 2013

4, Mukund K. Palel, "Wand and Sclar Paowar Systems — Design, Analysis and Cperaton”, 2nd Edition, Tayior &
Francis, 2008

Raference Books

1. & Sukhatre, J Nayak, “Solar Energy: Principles of Thermad Collaction and Storage”, 3rd Edition, Tata Megraw
Hil, 2063

&  Tiwan and Ghesal, Fenewshie enesgy resources’, 2 ediion, Marosa Publishing house, 2001
3. B HKhen, "Nen conventicaal enerqy nesources”, 2 nd Edition, Tata Meogre: Hill 2001
Web References

1. hitpsAnptalac.infcourses1 201061 241060141
2 hitpsfeaw.edorgleam/renewalbie-grarngy
3. hitps:fwaw.coursera.orglieamirenswable-enany- resources-and-echnologias

Internal Assessment Pattarn
Cognithe Imemal Assessment #1 Intarnal Assessmeani #2

Leval (%) (o)
L A0 ]
L2 &k T

Tosal [%) 1 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remembear

Vhal is meant by Solar Themal Enengy?

{Give he cassification of small hydro power slations.
Wit 2re the vanaus ksoes ooouming in tha huel cal?
List verious Biomass resounces,

Wikt is the bask principle of Tidad Power?

R B [gom

erstand

Explainin detal sbout Tl plate cofectons and give its edvaniege and disadvantages.
Explain She principle of worsng of 8 H2 - 02 fuel el

Explain about Dry, Wet and Hot water Geo themal systems.

Compare befween Geo thermal power plant and Canverifional thermal power plani.
Explain about the site requirements to construct a Tidal Power Plant

g Lo b e E

CONTROL TTESTED
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2022:23 and weel ACY 223-24

IEE 20MECO1 Nano Technology a 00 3
Al the end of fhe course, studants will be able 1o

Goda Course Dulcomes e
appEQOY s Describe e fundamental science of nenomaterials L2
HPMECO12 Damonsiate the praparation of nenomatanzls L2
FMEQD1.3  Explain of the challenges on sale nanclechnelogy LL2
HOMECOT4  Develop knawledge in characierisic nanomaeral L1213
MMECOLS  Apply Nanosdencs for indusiial applicatians L

1. Whaily Confibuting | 2. Modanately Contribudng | 3. Strongly Contribuling. for the atlainmen! of respective Pas
L1: Rememnber| L2: Uinderstand | L3: Apply | LA: Analyze | LS Evaluate | LS Create. Dok: Deplh of Knowledga

Unit & Infroduction 1141 Hours
Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering-Classficalions of namastnuctuned

malerials- nano pariclas- quertum dote nancwires-ullra-hinfime-muflagered maledals. Length Scales inwsived and efiect on
propesties: Mechamica, Electonic, Oplical, Magnelic and Thermal praperties.

intmduction ko proparties and modvation for Sludy fquaiiafive only)
Unit Il: General Methods Gf Preparation 11+1 Hours

Botlem-up Synihesis-Top-down Approach: Co-Precipitation, Uirasorication, Machanical Miling, Celiidal roules, Sel-assembly.
Vepour phase deposiion, MOCYD, Sputianng, Evaporation.

Mofecular Beam Epaxy, Alamic Layer Epitaxy, MOMBE

Unit lIl: Nano matesizls 11+1 Hours
Mancdomns of Carban - Buckminster fullerane- graphana and carbon nanctube, Single wall carbon Manolubes [SWONT) and Mull
wall carbon nanobubes (MWCNT). methods of synthesis{arc-growth, taser ebleion, CVD routes, Plasma CWD), struchse-propery

Relationships applications- Nanametal aides-Zn0, TIOZMgO, 202, NI, narwaluming, Cal, AgTi02, Femites, Nanodays-
functiondization and applciiors-Quantum wines

Crantum dols-peoparation. poperies and epplications

Unit v Characterlzation Technigues 1141 Hours
A-ray difiraction technique, Scanning Electron Microscopy - emironmental {echniques, Trensmission Eleciron Microscopy including
high-resolution imaging, Surface Analysis tachniques- AFM, SPM, STM, SNOM, ESCA.

SIMS-Nang-incerdabian

Unit V: Applications 11+1 Hours
MancinfoTach Informeatian siorage- nanocompuier, molecular switch, Super ¢hip, nanoaysts, Manobistechiogy: nemopmbes in
medical diagnossos and biotechnology, Nanc medicines, Tametted drug dellvary, Biomaging - Micro Elecir Mechanical Systams
(MEMS), Nano Electra Mechanical Systams (NEMS]- Manosansars, neno crystaling siver for bacteral Inhingian,

Nenapadicles for sunbamer products - o Phofaslal, prinfing, solar call, balfery

TEXT BOOKS:

1. Edalstein A.5 and Cammesreta RLC, Eds., “Nanomierials: Synthesis, Properties And Applicatons”, insitue Of
Physics Publishing, Bristal Ang Phiadelphia, 1996

E.UJE": mmﬂﬂﬂd& N, Manoscale Chaacterzaton OF Suriaces & (Medaces”, 2 Editian, Walsheim Cambrid ge, Wiy

3. Murgty B.5 and Shanker P, * Nanosciance and KanoTechnoiogy™, 12 Enition, r Publications 2043

4.Fﬁwwmbﬁlﬂ HF, " Introducton ta Manosaenss and NanoTechnatogy® , 1#Editian, Tallor Francls CRO




WSRIT | Azecemic Reguiation 2020 (R1) | MECH | 20MECO1 Mano Technology | Appeoved in 31 ACM | Apglcable for ihe sludents sémined from
N32-EY and woaf ACY 20232

REFERENCE BODHKS:

1. Timp G, Manatochnology”, AIP press/Springer, 1950,

2. Nihdgsh Laiheakia, "Tha Hand Boaok of Nane Techralagy, Nanometer Siructue, Theory, Modeling and Simulations”.
Prentice-Hall of India (P Lid, Mew Delhi, 2007

Weab raferances:

1. hitpafeww nanougoy

2. hipfimrsec. wisc.adwedele PSEnks. Himi
3. htipinpiel ac infcourses/1 1 21051828

4. |0PSCIENCE—Nanatechnology

Infermal Asseazment Patiem

Cognltive Level Inbemal Assesmment &1 (%) Inéemal Assassment #2 ()
L1 D n
L2 40 40
L3 - 40
L4 ) .
Totsl (%) 100 100

Sample Short and Long Answer Questions of Varous Cognitive Levels
L1; Resmmber

1.What is Kane tachnology?
2 How dees Nana Technology Warks?
3.What & Neno Mabarials?
4, Who ls Developing Mano fechnology?
L & Understand

1. What Are Same Of Tha Most interesfing Mancparicles Found In Nature {Not Manuéactured In The Labi?
2. Givesn The Mano-Size Of The Parficles, Are There Any Effective Respirstor Flters To Guard Againgt Inhalation?

& What Do You Fesl The Repercussicrs A For Extended Lile Through Uslizatian Of Hanolachnoiogy?
4, What s Tha Rigk Of Mot Developing Nanctech [in Heakh Care, Environmental Probedion, Ecanomic Develcpment]?

L% Applying
1.Hew aee safely bests caried out in nano fech?
2. Sieems thal fnenojtech is mesing fast. 15 these a risk that results of safely festing wil be oul-oi-date a3 soon as
prinded? How to keep up pace?
3, Disciss about fergeted drug delivery using nanoparices
CONTROLCOPYATAESTED

N

alrman
(ME}




MERIT | Academic Regulation 2000 [R1) | S8H | 208M001 Women and Seciely | Approwed in 5 ACM | Appdcable for the shudents admitied
{rom XE-23 and wal ACY 2023-24

205H001 Women and Sociaty a 0 0 3
Cede Couese Outoemes UgpmynkFls ok
This couse aims 5o qererate swareness oo venoes faclons hal construzls and shapes gender )
ASHORY ety ang perpetuates gender dterisingtisn, Ltk
: This course sbms (o generale adarenass onvarious factors thal censlnicts and shapes gendsr
AFHONL  idenliy and perpeiuzles gender dacimingtion kL
Tre course will examing: how &min%: analvss & mekodotay redefnes tadfional calegenes: ' 0
REH0013 &nd discpinary concepis Rrcugh lis ahention ko gender 3s 2 secid cateqory Lt
VEHO01 4 The exws+ urther aime b sesshize sludenls on emesging acess of gander discrminafion and ils e

1; Waﬂdrcmm:ﬁ | 2 Moderately Contributing | 3. Strongly Conlrbuling, for the afainment of respective Pos

L1; Remember| L2 Undarstand | L3; Apply | L4: Analyze | LS: Evaluate | LE: Coeate. Dok: Dapth of Knowledge
Objectives:

This course aims bo generate awarenzss on varous bictors al consinecs and shages gender ienblyand parpetales geeder dscrimination,
UNT - WOMEN AND SOCIETY 8 Hours

Understanting Ses- Gandar, Gender stapng Insiufions, Theodes of Gender construcion Understanding Sexism and Anchocesirism,
Understanding Patriarchy and Theares of Palrierchy, Pavateand Publisdcholamy, Sesval Division of Wirk, Pairiaecy precices in diferent
isftuicns and Test Books.

LINIT -l FEMIKIST THEORY % Hours
Risa of Femminism, Iniroduchion ko vaious stands of Femintam- Libesal Femintsm, Radical Feminism, Mandst Faminizm, Sccaist Feminism,
Cutural Femisizm, Ete-Feminizm, Post-Colenizl Femivism, erd Pogt Moden Femizism, Waves of Ferminism,

UMIT 31 WOREN'S MOVERENT 0 Heurs

The socipeconomic condlions of women during the age of Indestrid mevolution: the Cal for Women's Righle 1848, Wemen's nigels
movement 18451520, Historical Deselopments of Sociad Reform Movements in India, Women's grosps and coganizadons, Woman's
Mevemard Mevements for UnifoemCivil code and ShahBase case, Duil womes and e quastion of doutls marinsliy.

UMIT -V GENOER ROLES AKD PEYCHOLOGY OF BEX § Hours

Difterence Conceptealization of gendar rles and gender roke atibedes, Gasdar Aggression, Achisvemen, Communicaiion, Friendship and
Romanke, Reiationships Sex Differences in Menlal Keath Trauma refaling 1o Rape, Taboo, Ctitdhood Sewudl Abuse, Domestic Vinlenge,
Sesual Harssmest st Work Placs, Educafiveal Instliions, Eve Teasing el

UKIT =V GENOER ARD REPRESENTATION 9 Hours

Gender and Mags Media- Prinl Mecia, Gender and Mass Media-Elecironic Media, Geadar and Fims, Adverisements, Mgz Seras,
Staractyping ad hreaking the porms of moman's rbes Weman's Repraseniation @ Lilerary Terl,




MSRIT | Atademic Reguiation 2020 (R1) | S5H | 2ISHO0 Women and Socety | Approved in 5 ACM | Appicabie for ihe studenis
admited fom J022-25 aod w1 ALY F0E3-04

Suggested reading:

1. Basabl Chaleaban], Women's Shodles: Yanoes Aspects. Lkl Prakiashani, 014

2 Anving Maraia Cuser Docpised Sewelily Lawand Social Change Beok for Chenge 2005

3 Chandra Telpada Mohanty, Feminism without Bordess: Decolonizing Thegry, Praclicing Bofidarity. Dube Univrsty Press.

4. Flatahgnes Laward Gender Inequalty:The Poitics of Women's Rights in Iadia Cxkrd University Fress. 2001

5 Sona Bathia, Women, Democracy and [he Media: Calioral and Pollical Represesiations in the idian Poess Saga NeeDahi 1338




KSRIT | caderi Regeialion 2020 | CE | 20CED02 Ecology, Emvirenmant snd Resourca fdanag ermest | Approved in 37
A5 | Appicable for the studenis sdmiied from 2001-23 and wed ACY 202524

20CEQL2 Ecology, Environment and Resource Managemant 3 0 0 2

Al the end of e courss, studants wil be able (o

Mapplag with POg

Ceda Courss Oubsamas POs POT PO Dok
© tho smsircnmen :
Understand  the imlemelatonstips beteesn lasd, o= (he
HHEDR2 almasghare and tha Feing fengs that pooupy thess esulrmnmants 3 J ' L2
BCECN2 Disfngush betwean soonomic growth &nd economic @evalpment
o gnd cufing T2 naiure of 8 sumlanable s oy L 7 1 b,
5
Cvelop a (harcugh undersianding of Emdronmenial Paldes and
HCED0ZS | laons practiced in India 3 2 ) Li.12
1. Wealdy Comvituding | 2. Moderabely Gantriouing | 3. Sirongly Coarbuling. for e atainment of respaciio Pos
L1: Remngratar| L Lindorsiond | L3 Apgly | L4: Arafyze | LS. Evaleatn | LG Cmate. Dok Ceplh of Knowladge
Un# & Introductian 0 Hours

Measing, scope and evoktion of ecology. Man, amvirenmant and ecoayatem. Components of nstice, Stckiz and Funcion, Flgs
of matesial, Ecologicall Buccession, Trophic lewels, Food chaln, Food web, Ecological pyramids.

Arardsdon. Emdrnments Zonas
Unit Il: Ecosystam and ils relevance to Environment 8 Hours

Resources and Reman setiements mpact of sdvanced agriculiur metscds, impact of uikanization and industrizization on naturs,
Lirban ecosystem appoach evsluthos and significence. Setllaenend planning,

Enprgy Consanabicn

Unit l: Resource Management and Sustainable Developmant & Haurs
Sustainable Devslopment, Fundamentals concaming Environmesd snd Sustaicable Devakpmanl, Exonomy, Povorty, Heman
Seilement ls5ues, Land Resources, Fooests, Meuntains, Agfcubure, Biodhersty, Proteclion of Deeans, Industy and Besiress

Flamting for s meaaly sensilivg aneas

Linit Iv; Environmental Impact Azsesemant 12 Hours

Maaning, Signifcanca and framewors, Melhodalogies, Checkist, Matices. Network and social cost-benefl anslyss. Souices and
acgquiztian of envireemontal Information. Emdenment impad sludies of development projects.

Eld Caep Shidag

Unit ¥; Environmental Policles and Legislations in India § Hours
Majer smvircnmant polces and legtsiations in Inda - The Meislry of Erveanmant & Forssts, The Ceniral Pollstion Condrel Bomed.
Pofizies b protect eswiponmesd in India ~ Ervdronmenst Pealection Ad, 1985, Nadonal Consanvaton Sirategy and Policy Statement
on Emvironment and Developmeal, 1892, Polcy Stalemant for (he abalomest of Pollution, 1982, Mationel Environment Paley,
2006, Vision Slatemant an Envirasanl and Health. Legelaions and Fules far ths protectizn of Environment in India

Fiva el plans i raleios o enviomrenial sspects
Text Bocks
i. Erach Bhancha, Tewook of Environmental Studias for Undergraduate Courses’, 34 Edlion, Univiesily Granis
Commissian, 201

Z. Wakar £ Wealman, "Ecalogy, Impact Assessment and Emvirgnmantal Planning”, John Wiey § Sons, 1985
3. Chadwick &, “Introdiction bo Esvisonmendsl Impsct Assessmend’, Taylor & Francis, 2007




HERIT | Apademiz Regulation 2000 | CE | 2005002 Ecalogy, Envirorergnt and Rescurge Management | Approved in 34
ALK | Applizable for e sludests sdmited from 2022-23 and wedf, ACY 2023-24

Raference Books
4. Charles H. Sowhwick 0., *Ecdlogy and the Quatty of Gur Envirenmant”, Van Mo stiand Co New Yerk, 1978
2. Barmeal AR, "Environmental Impact Axsecsmant, New Age Intemalional, Mew Delhi, 2002

Web References

1. hitp:iced cag govis/Tpage =158
1. iiptecondse.onpiwe-conlsntuplads 20 BT ichaplar-1-gugta g1

1. hiipsiwww.reseachgate rolpubloaiion' 41521 590 Chapler_5_Esvirnnmental_Policy_ in_laSa
4. hiipectwesy. prevarnbonweb. nalles 1541 T_nafionslervinmentpolioyandsiraleg pdl

nternal Assessmand Patiern

Cogeilve Lewel  Intomeal Assessmant #1 (%) Inlamal Assessment 82 5]
L1 5 50

L2 ] &0
Total [%) 109 100
Sample Bhort and Long Answer Questions of Varous Cognitive Levels
L1: Remember
1. Whalis Ecalogy?
£ Llstany theae ways in which fumans dreclly infuancs envircemental condioss
1 ‘Wha s the goal of sistalnable deadlagsent?
4 Listthe threa sequential phases of ELL
& Enlslany buyr mieciples of National Ervieanmentel Potley of ledia
LZ: Understand
Evplain the key principles of Be ecosysinm approach fo comsenving nalural meources
Explgin the mpact of urbesd zatian on nalure

How doas sustainzbie developmant make spanomit sanse for socaly?
Dizziezg the impartancs of ELA actiins for developing counlries
Discuss e shissives and founding principles of india's Malionsl Enviranmenisl Palicy

£ o e




KERIT | hcademic Regualion 2020 (R1) | CSE | 2005002 Dusigring tha Intemel of Things | Appeoved in 34 ACM | Applicatiis for tha stugents
odmitied from 202223 and wed AQY 2023-14

2005002 Designing the Internet of Things 30 0 30

Al the end of he course, sludants wil be able 1o

Goda Course Cutcomes Mapping with FOs Dok

20050021 Misslrate the loT in diferent comtexls - Li L2
20080022 Qulbne e Design Principlas for Conneched Dunvicis - L1 12
20C5002.3  Explain the Intemet Princples & Apalcation Layer Prolocols : L1, 13
20050024  Apply the Profatyping concepts in baT - L1, 12
20C50025  Analyse the Profotyping Embedded Devicas : L1, L2

1. Wagkly Contributing | 2, Moderatety Contributing | 3. Strongly Contriduting, for he altainmenl of respective Pas
L1: Remamber | L2 Uinderstand | L3 Apply | L4: Analyza | LS: Evaluale | LE: Craate. Dot Depth of Hnowladge

Unit : Overdes of Intemet of Things 8 hours
Il'hu hl;:rﬁ the knfemed of Things, The Intemel’ of "Things”, Technology of 6T, Erhanced Objects, Wha is making e
remet of things.

Appzalions of foT

Unit B: ; Design Principles for Connected Davices 9 hours
Calm & Ambient Technalogy, Magl: as Metaphor, Privacy. Keeping secretz, Web Thinking for Connecled Devices

Exaiples of Conneched Devices

Linit [11; : Internet Principles B hours
Irterriet CommuricationsP,TCP, The P protocol sute{TCRAP), UDP, IP Addresses-DiS, stalic IP Agdress assignment,
Uynamic P Address assignment, IPVE, MAC Addressas, TCF & UDP Ports, Appiication Layer Protocols

HTTFS: Encryplad HTTP

Unit IV: Thinking About Prototyping 8 hours
Skelching, Famiiarty, Costs versus Ease of prolotyping. Prototypes & Producion, Open Sowee versus Clased Source

Embudded Plaffoms

UnitV: Prototyping Embeddad Devices 8 howrs
Electrorics, Embeddad Computing Basics, Arduino, Rasphery Fi, BeagleBone Black, Electric Imp

Aurding Compansnis

Texthooks
1. Adran, McEven & Hakim Casimely, "Designing The Inbeme: of Things”, Joha Wisy anc Sans, 2014
2 ‘D::;r EI-':I;TM. Dawid Boswarthick, Omar Eloums, “The Intemat of Things: Key Applicaions ard Protacals”,

Reference Bocks
1. Rehumer Buyya, Amir Vahid Dasfardi, Tniemet of Things Principles and Paradigms”, Margan Keufmann, 2016

2 Rajesh 3Singh, Anita Gehiot, Loi Ra Gupta, Bhupendra Singh, Mahendra Swain, riemel OF things With
Raspbarmy Fi dnd Arduine”, CRC PressTapor & Francs Group, AHD -

Web Resources

1. hipsffwsnw geckslorgesks onginioducion-to-intemet-of things-lot-set-1/

Fa hilps- R soralspoint cervicomputer-sciencalcomputer-natwork-Wion s e-new-istemet-infemet-of-
evarything

3. hitpsfwww jEvatpoint, comiol-raemat-af-Shings




NERIT | Academic Reguistion 2020 {R1} | C5E | 2003002 Designing the Imemel of Trisgs | Appeoved in 32 ACH | Applicabis for fha sludenis
admitied from 2022-23 and we l ACY 032324

Internad Assessmaont Patiem
Cognid ve Level Intemal Assessmant #1 (%) Internal Assesament 82 (5]
L1 I FiH
L2 a 40
Tatal (%) 100 100
Sample Shart and Long Answar Questions of Various Cognitive Levels
L1: Remember
1. DefSoileT

2, Whef are the Enhanced shjects for loT?
3. ‘Whatisa Proichype?

4, Defne Skelching

3, Defing DS

L2 Underatand
1. Explain the folowing terms relaled 1o Profocalss UDP, TCP
2. Discuss in detal sboul MAS Afdrecoes
4. Define Pretotyping? Describe the Embadded Gomputing Basics
4. [Explain Application Layer Protocaiz
3. Discuss the Coss wersus Eass of profotyping

CONTROL COFY ATTESTED
rlL 0

Boar&of Studies (CSE)




NERET | Acadumic Reguiation 2020 (R1] CSE (A & ML) | 20AI002 Fundammentals of Desp Learming | Appeoved ind ACM | Applcable for

1he siudents sdmited from 202233 and waf ACY 202324

B 2041002 Fundamentals of Deep Learning 3 0 0 3

AL the end of the course. shudents will be able i

Code

2041002.1
20AI002.2
20AI0023
20410024
A0S

Coursa Oulcomes Mapping Dok

| With POs
Cesgribe fthe fundamental concepd of arificial meural nebsorks L1, L2
. Descrite the function of different deep neural netwaris L1, L2
_ Explaen diferent deep leaming algorithms - L1, L2
Describe the funclicring of convalulion and recument neural nelveorks L1, L2
Cheoss appropriate deep neural retwark for given application L1 2

Lt: Remember | LZ Understand | L3 Appdy | L4 Analyee | LS Evaluabe | LE; Create, Dok Depth of Knowsiedge

Uinit 1: Introduction to Deep Leaming 8 hours
Basics: Biolsgical Meuron, léaa of computafionsl units, MeCulioch=Pitts unit and Threshakding logic, Linaar Parceptran,
Pescapiron Leaming Algarthm, Lirsar separability. Convergance theormm for Perceplron Leaming Algosithm,

Ligis gates with percaplimn
Unit 2: Foedfonsard Motworks 8 hours

Feedioraard Metworks: Mullilayer Perceplion, Gradient Descenl, Backpropagaton, Emprcal Riss Maimicaion -
Regulanazstion, aulsencoders

Applicatians of mulilayer parcaplmn

Unit 3: Convolution Metworks 8 hours
Canvelufonal Nebwarks: The Convolufion Operation - Vanands of the Besic Comvalullan Furction - Sinuctured Oulpuls -
Data Types - Eficient Cormolufian Algosithms - Randam or Unsupendsad Featunas- Laled, Alaxhe

Applications of CNN

Unit 4: Recurment Noural Networks 8 hours
Racument heural Networks: Bidrectional RMNs - Deep Recurment Netwarks Recursive Meural Natwaris <The Long Shoe-

Tem Memony

Applications of RN

Unit 5: Applications of Deap Neural Networks 9 hours
Applicaions: Large-Scale Deep Leaming - Computer - Speech Recogrition - Matural Language Processng

Hasiffxare appicatians

Text Books

1. lan Goodfellow, Yoshua Bengio and Aaron Counile, "Deep Leaming”, MIT Press, UK, 2017
2. Antenio Gull and Sujit Pal, “Deap Laeming with Keras *, Pacit Publishing Lid, Birmingham, UK, 2017

Reference
Boaks
1.
2

Deng & Yu, “Deep Leaming: Methods and Applications”, Mow Publishers, 2013,
Michag| Nielsen, Newral Networks and Deep Leaming, Determinafion Press, 2015.

Wab Referances
1. hflpscitwwes.coursera. onplspecializations/deep-eaming




NSRIT | Acadenic Reguisticn 2020 (R1) | GSE (A & ML) | 20AICCZ Fundamentals of Desp Leating | Apjeoved is 34 ACK | Appicatis fo
e sludenis admited fom A2 and wel, ACY 202324

Intemal Assessment Paltiern
Cognitive Level  Indemal Assessment# (%) Infbemal Assessment 2 (%)
L1 g0 50
L? &0 &0
Total (%) 100 100

Sample Short and Long Answer Questions of Yarious Cognitive Levels

L1: Resnembar
1. Listany 4 banefis of eriificial naural nebwars
2. List any 4 features of &N
3. What are desp neunal netwarksT
4. Defire supesvised and uns upardsed [eaming
5. Dedre generabzsion

L2; Understand
1. Explain the design parameders of deap newral nebworks
2 Describe Ihe dimensionalifty reduction techriques
1 Explain backpropagation algarthm
4. Descrbe any 2 appications of deap natworks for image processing
5. Wrile abowt ey 5 applicalions of deep netwarks

CONTROL ATTESTED
Board of Stud ML)




KSRIT | Asedermic Regulaion 2020 (R1] | GSE (0S) | 2005002 Introdection w Dats Stance | Approved in 34 AGM | Applicatie far ihe sludents admited
from 202223 and waed, ACY 2023-24

MR 2005002 Introduction to Data Science 30 0 30

Al The end of the course, students will be able o

Coda Coure Outcomes PR R Dok
2080021 Understand Fundamentats of Diata Scence Temminofogy, L1, L2
W0S002.2  Demanstrats diffiarent compating tools involved in data handing. L1 L2
H0E002.3 Understand Knime Tool ; L1, L2
MDS0024  Underetend Machine Leaming Concepls L1, L2
ADS00R.5  Appty domain experise 1o solva raal world probiems LG dala sciance Ly.L2

1. Weakly Conlrbating | 2 Medarataly Confribufing | 3. Strongly Contribuing, for the aftanment of respective Pos
L1: Remember | L2 Undarstand | LY. Apply | L4: Analyze | LS: Evaluale | LE: Creata. Da¥: Depth of Knowledge

Unit I: Intraduction to Data Sdence 9 Hours
Analysng the Pleces of the Data Science Puzzle, Exploring the Dats Scence Sohilion ARematives, Defining Big Data by the Three
Vs, Grasping the Difference betwes Data Science and Deta Engnsering, Making Sense of Data in Hadoap, Identfying Allemadve
Big Data Soifions, Converting Raw Diata inio Acsionable Insights with Data Anaitics, Disinguishing bebween Businass Intalligence
and Dwta Seiance, Dafining Busnass-Canlic Data Sdence

idanitying Dele Sclence Uisars; Dafa Enginsarng in Action: A Case Sty

Wnit il: Camputing for Data Sclonco - 1 9 Hours
Usireg Pythan for Dala Science, Using Open Source R for Data Scence,

Soating Out the Pythan Data Types: R's Basic Vocabulary

Unit B: Computing for Datas Sclence- 2 # Heurs
Lising S0L In Data Sciemca, Daing Date Science with Excel and Knime

Bes SO Commands; Knime Basics

Unit IV Machine Leamlng, Probability and Statistical Modeifing 9 Hours

Defirineg Maching Leaming and bs Processas, Cansidadng Leaming Sties. Seeing Wha You Can Do, Explosing Prabablity and
infererial Statsliz, Cuantifying Comedstion, Reducing Data Dimensionakty with Linaar Algebea, Madeling Decisians wilth Mulfi-
Criteria Declsion Making, Intoducing Regeession Malhods

Linaar Ragression

Unit V Applying Domain Expertise to Solve Real-Werld Problams Using Data Sclance % Hours
[ata Sclance in Joumnalism, Oehing irdo Emiranmentsl Data Scence, Data Soenca far Criving Grewsh in E-Commerce, Using Date
Science to Desedbe and Pradic: Criminal Activity

Anpiying statsfical modeling lo natural resources in the raw, Deploying web analjties o drve growfhh
Text Books
1. Lilkan Piersen and Jake Porway, Tiala Stience For Dumimies”, 34 Ediicn For Dummies, 2017

Reference Books
f.  Josl Grus, "Dals Scencs from Scratch’, 2 Edition, O'Reily Madia, 2015
2. Chirag Shah, "A Hands-On Intreduciion 1o Data Science”, Cambridge Uriversty Preas, 2020

Web Resources
1. hifpssivssawsimpllzam. comtulcrigiaiata-seience-dubodal
2. hitpsiiwawcw2schools comidatascance!




NERIT | Acaderic Regulabion 2020 (1) | CSE (DS} | 206007 intaductan lo Data Sciencs | Apgacved in 39 ACM | Appicatie for 2
afudenis ackities fiom 2022-23 and w et AGYT 2023-M

Internal Assesement Pattern

CogniivaLevel  Inlemal Assessmentdl (%)  Intemal Assassment #2 (%)
L1 50 50
L2 ] |

Sample Shert and Long Answer Quastions of Variaus Cognitive Levels

L1¢ Retmambar

Wit is dala 3cence? identify three areas ordomains in which data scence is being uzsd

Give three examples of Stnuchezed data fomals

Mame three measures of centrality and desoribe how ihey differ

Whet iz supervised leaming T Give two examples of dala problems whese yvou would e

Supandsad lsamirg

L®: Undarstand

. How dodata analysis and daie enaiytics differ?

. Ralata Ekelihood of a model given data. and profabily of dafa given & model, A thess
two the same? Differert? How?

R

1
2




NSRIT | Academic Regulatan 2020 1) | ECE | 2026002 1T for Sman Grids | Agseoved in 3 ACM | Appiicable for the studenis admited from
H22-23 aned wn L ACY 2IZR4

EEEH 20EC00Z 10T for Smart Grids 30 0 3

At the end of the course, studenss will be &tls 0

Cods  Courss Outeomes '“"ﬂ;;g““‘ Dok

2ECO21  Demonsirate e Smant Grid concept Meed far sman grid 11,12
HECO02.2  Explain the Enangy Management System functions L4 L2 L3
20ECO02.] Dascribe how modem power distrioution gysiam funclions L1, L2
20ECO0Z4  Explain the Advanced metening infrastinacture and AMI protocols L1, L2 13
ECDOLE  |dentify sutable communication networks far Smarl Grid applicalions ANERE!

1. Waaky Conlributing | 2. Moderately Contribufing | 3. Strangly Centrioubing, for the altzinment of respeciive Pas
L1: Remaméer | LZ Linderstand | L Apply | L4: Analyze | LS: Evaluste | LB: Creale. Dok Depth of Knowledge

Unitl: [nroduction te Sman Grid 12 Hours
Introducsion - Evolution of Electric Grid, Smarl Grid Concept - Diafnitions and Need for Sman Gid - Funclicns = Opportunities -
Benefls and chalenges, Difference bebween convertional & Smad Grd

Fachrdom D

Uniell: Energy Managemeni System 12 Hours
Energy Managament System (EMS} - Smar subsiahions - Substation Automation — Feeder Aulomalion, SCADS = Remole
Terming Unt - Inteligent Eechoric Devices — Profocols, Phasor Measurement Unt — Wide area monfiorng pratection and

conitrol, Smart integration of anemgy raspumces — Renewable, mdemiblent powar sourcas
Engrgy Starsgs
Unit fl: Distribution Managament System 12 Hours

Distribution Management System (OMS) - Vit / VAR contml ~ Fault Delection, |sclelion end Service Restoration, Outage
management Systerm, Customer Infammation Sysiem, Geographical Information System, Effect of Plg in Hybed Blactric Vehidles.

Nafwork Reconfguration
Unitiv: Smart Mesars 12 Haurs

Introdaction to Smart Mafers = Advanced Metedng infrastructure (AMI), AMI profocnls = Stndards and iniadves, Demand ddg
management @nd demand responss programs, Demand pricing and Tima of Use, Real Time Pridng

Peak Tima Pricing

UnitV: Communication Mebwarks & loT 12 Hours
Elemenis of communication and networking - archileclures, slandards, PLC, Zighee, GSM, BPL, Local Area Natwork (LAN] -
Housa Area Mefwork [HAN) - Wide Ama Nabwork (WAN) — Broadband over Power Tna (SPL) - P based Protoco's - Basics of Web
Sarvice and CLOUD Campatng,

Cyber Secunity for Sman Grid

Texthooks

1. Swiar Borlase, *Smart Grid Infrastruciure, Technology and Solutions’, CRC Press, 2012
2 Janaka Ekanayave, Mgk Jenkins, Kithswiliyanage, Jlanzhong Wu and Akihiko Yokoyema, <Sman Geid:
Technology snd Applicaliors”, Wilzy, 2012
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Relerence Books
1. Mini 5. Thomas and John D McDanald, “Power Systen 5CADA and Smart Grids®, RO Press, 2015
2. Harnnath C. Budke, Jayert G, Deshpande and Matna Thottan, "Communcaion Metwarks b Sman Geds®
Springer, 2014
Web Resources
1. hifps:iboaks google.co nfoooks Tishn=11193650493
7. hitpe:ibonks google oo nfookaTishn=1351 230635
Imtermal Assessmant Pattern
Cogaitve Lovel Infemal Assessment#1 (%) Intemal Assessmentimd (o)
L1 i a0

L2 35 15
L3 35 a5
Total (%) 10 100
Sample Short erd Long Anawer Cleestons of Vadous Cogritive Love's
L1: Remember
1. Defing g 3mart gid
L Lt anythree Benefits of Smart gid
3 Whatls SCADAT
4. List any theoe Intelligant Bleciranic Devices
£ Define a Faull Dalectian
L2 Understand

1. Expfain the nead of Smart Grid

2 Demonsirate the Smar Grd Cancept

3. Explain the Enemgy Marageman Syskem [EMS)

4. Claasiy and explain the Smar imegeation of energy resources
& Dusirabe Effect of Plug in Hybrid Eleciric Vehides

L3: Apply

1. Identify the Outage management Sysiemn
2 Haw o uslize the Disirbution Managemant System (DMS)7 explain

CONTROL COPY ATTESTED
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I 20EE002 Electrical Safety and Management 30 0 30

Al the end of fhe course, students will b able fo

Code  Courss Oulcomes Mapping with PO0's  poy
ZEEDNZT  Understand the indian slecirciy rules and their significancs L1, L2
Z0EEDNZ.Z  Explain the safety standard in residential, commercial and agricultural LT EE
SEECDR.S  Leam aboul electrical salety installation, testing & commission L1, L2
20EECO2.4 LUnderstend about electrical zafsty in distrbuticn syslem L1, L2
20EEQN2.5 Explain Aash-overs and corona dischame k1,02

1. Wieakly Confributing | 2 Moderately Contibuling | 3, Strongly Comirbating, for the aftainment of respeciive Pos
L1: Remamber] L2 Understand | L3: Appiy | L4: Analyza | L5 Evaluzte | L6: Create, Dok-Depth of Knowdsdge

Unit I; Indian Electricity Regulations and Acts and their Significance 12 Hours
Olpacioa and seope — ground clearances and section clearances - standards on eleciical salaly - saa limils of curent,
voltage —earthing of sysiem neutrel —Rules regasding fst ad and fre dghling facility,

Tha Efectriciy Acf2003 (Part 1,2,3.4 & 5 and Confral Aufhanly Sefely Raquiations

Unit |l: Edectrical Safety In Residential, Commearcial and Agriculture Installaticns 12 Hours
Wiring and fitting ~ Domestic appliences = waler tap glving shock - shock from wet wall ~ fan firing shock — mulll-staned
buikding — Temporary instakations - Agrcullwal pump instalation - Do's and Don'ls for salaty in the usa of domaslic
elecincal appRances.

System grounding &nd Equipment grounding

Unit |i: Safety During Installation, Testing and Commissicning, Operaticn and Maintenance 12 Hours
Prelrmnary preparsfions = safe sequence = sk of plant and equipment =salely documentation - field quaily and safety -
persanal proiactive squipment - safety dearance noflos - safety precautions — sahiguands lor oporalors = safaty

iagractio Hel sticks. prolective clalfig and industrial clatfing

Unit IV: Electrical Safaty In Hazardous Areas 12 Hours
Hazandaus zores —class 0,1 and 2 - spark, Bashovers and corona dischame and funclional raquirements - Specificaiions
of eleciical plants, equipments for hazerdous locations - Classication of equipment enclosure for various hazardous
gesas and vapours.

Hazams associafed wih cumenls end vallegas
Unit V: Electrical Safety Shocks and their Prevention 12 Hours
Prirnary and secondary elecirical shocks, possibilitias of gefting elecirical shock and is saverly, medical anaiyais of

glectric shocks and Ils edacts, shocks due io flashy Spark over's, pravention of shacks, sabely precautions against contact
shocks, flash shacks, bums, resdentia buildings and shops.

Chbywctivas of Safely and Sacurfy Weasres




Anadem 2030 (1) | EEE | MEEC02 Slecirical Safety and Managament | Apgroved in 34 ACH | Applcatic lof e
A i 2 l :Ll.;iﬁ admitied from 2022-23 and wead ACY 202324

Text Books

1. Hao, S and Sahia, WL, “Eleoircal Sefety, Fine Satety Engmeenng and Safety Management”, Khanna
Pubfishars, 1588,

2. Pradesp Chalurvadi, “Erergy Managemanl Policy, Plansing 2nd Utilzaton®, Cancept Publishing Comgany.
1987

3. Jahn M Madden, "Electdcal Safely and Law, Flanning and Itiizadon”, 5 Editien, Routiedge, 20T

Reference Books

1. Hagrath, L. snd Kathar, 0P, "Power System Engineedng’, Tata MoGmew Hil, 1353,
2. Martha J Bess and Geyle Mcoll, "Bleckical Safety”, 1# Edition, CRC Press, 2014
3, Gupta BR, ‘Elecircal Safety’, 14 Edifion, Amescan Technicsl Publishers, 2018

Web Referances

1, Mipetinptel acnicoursas i DEMDAMDBIDA0ET
2. hitps:Mocwmil eduicourses’physicaB-311-electromagnetic-theary-spring-2004/syl sous!
3, Intecteesw ad crgicourselglecinity-and-magnetism-mannselis-egualions

Internal Assessment Pattorn
Cognitive Intemal Assesemant #1 Imemal Assessmenl ¥2

Level (%) (%)
Lt 0 a0
L ] 80

Tosal [%) 100 10

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remamber

1. Gwethe dassiication of elecirical insialatians.

7. State lhe disadvantages of low power facior

3 Whal is salety cooumentalion system?

4. Stale peeliminary preparations befoes commancing the instaliaton,

L2: Understand

1, Wribe the objectives and scope of Indian Electricity Act and Incian Electricity Rula.
2 Explain the importanca of eardhing sysiem nautrel.

3 Wrie anote on Do's and Don't for safetyiin the use of domests electrical appliances.
4. Explain the classfication of equipment’enclosuns for hazardous locabans.
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IEE) 20MEO02 Fundamentals of Automobile Engineering 2 400 3

Althe end of the course, students will be able to

Code Course Outoomes Dkl
2IMEINZT  Imlroduction to lundamentals of aulomobiles, ubricalion, Ties and safety, L1, L2
20MEIN2.2  Classdy and identfy tha steering system L2 L3
JOMEINZY  Classity and idendify the Transmissian system Lz L3
HMEI0ZA  Defina and compare e suspension. breaking and electical gystem, Lz L4
20MEINZS  [dentfy and Inderprel the speciicalions and salely pracasfons L2 13

1. Weakly Conribubng | 2 Moderately Coniriouting | 3. Strongly Contributing, for the attalnment of respective POs
Lt: Remamber | L2 Understand | L% Aaply | L4 Analyse | L& Evaluate | LE: Create, Dok: Depth of Knawladge

Unit I: Introduciion 11+ Hours

Componantsofiouraheelernfomablie-chassisandbody-powerunit-typesafautomobizengines, enginecanstructian, turba
charging and supar changing - angine [ubrication, spiash and pressure [ubrization systems, of fiters, oil pumps-crank case
wemntilation-. Typas - whesls &nd tyres. Safsty Inraducton, safety sysiems-seal bell, arbags, bumper, anti lock braks system
VABS], windshisld, suspension sensers, braction caniral, mimars, central locking and elecinc.

wincaws, speed conmnl,
Unitll: TRANSMISSION SYSTEM 11+1 Hours

Power transmission—rear wheel drive, el wheslddve dwheeldrive Cluiches, princinls, types, cone dluich, single plale duich,
multi plete clutch, magretic and centriugal chuchis, fluid By wheel — gear bowes, types, slidng mesh, constauct mash,
synchromesh gear bows, epicychc pasrbox, over drive tomue converier. propeller shatt = Hobch = Kiss drive.

Tomus fube drive, unversal janl, diferomiial rear ez

Unit Wi: STEERING SYSTEM 11+1 Hours
Sheering gaometry - camber, castor, king pin reke, comoined angle ek, center point sesring. types of staering mechanism -
Acierman steaning mechanism, Devis sleemng mechanism ,sieering gaars, ~ypes
Slesring Ankages.

Uniit W: SUSPENSION, EREAKING AND ELECTRICAL SYSTEM 11+1 Hours
GUSPENSION SYSTEM Objects of suspension sysiems — ngd ae susperdsion Systam, torsion bar, shock sbsorbar,
independent suspension system. BRAKING SYSTEM: Mechanical braua system, hydraulc braie system, master cylinder,
wheel cylindertandemmaster oylinder requirament of breke fluid
ELECTRICAL SYSTEM: Charging circuil, penessbor, cument — woltage regulator - stating  system,
bendixdrivernes hanismsalenaidswilch, lighingsystems hom,wiper, lusigauge-ol pressuregaugs, engnatemparatureindicalorele.

Parumalic and vaouum hrakes

Unit V: ENGINESPECIFIGATION AND MAINTEMANCE 1141 Hours
Introduction-engine specificatians with rgand to power, speesd, torgus, no.of cylindars and arrangement, |ubrication and soakng
uhc. angind sanvice, mbosng, decarburizalion Mitiding of crankshaft sandce detalis of engine cyinder head, valves and vahe
machaniem, piston-cornecling rod assembly, oylinder block, crank shalt and main beanings, engne reassermnbly-precaufions
Types of peltants, machenism  of fommatios,  concentrafion  measumment,  methods  of eanlraling-
erginemadification, exhausigasireaimentAheanalandcataiyticcanverers-useod atemathwe fuels lor emission conbrol

Mafiornal and Infamaional polidion standards .
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Toxt Books

1. Automofve Mechanics=vol 18ValL ZKipalSinghrstandard pubishers
2 Automobie EngineeringWiliemG rousedTMH Disinbutors

i Austemable Engineedng P.SGIVE K Katana&SonsNewDathi.

4. Asomalde Englnesdng/CSinlvasan®eGraatill

Relerence Bocks
1. AuiomofiveEnginesTheorvandSenicng!JamesD HadermarandChaseD. Mitchelll,, Paarso
eealion
2. hutomotiveEngineesing¥Mewsan W Steeds& TH Gamstt/SAE
3 AwiemativebMechanics: PrincplesandPraclioes’ Joseph Hiatrertant ostrand Rairhold

Web Refarancas
1. fites:ngtel agininog
Internal Assessment Pattern
Cogriive Lavel Irkamial Assessment¥ %] Indemal Assessmen® 2%}

L2 4 ki

L3 44 a0

L4 20 40

Tolal{%} 100 100

Sampla Short and Long Answer Questions of Varcus Cognitive Lavels
L1: Remember

Whaat ane the differances betwean bwe and four stroke engines.
Define e Oelane numder & Celane number

Exprlain the sigaficancs of povemar in aulomobiles?

What is an autoraive difforantia and how doas @ work?

Why ane car sbearing whosls round?

Wity enlmpy decreasis with the increasa in lemperabuse?

Drescrine the Akinsan cydle..

Esplain the flywheed with reat sketeh,

Wikal isan injector prassure in heavy vahicles? Why il is usad?

Ciscuss the sardce 1he piston —cannecing rod assembly with neal skelsh,

Discuzs the magneto ignifon.

Winal is oy comrer?

L3: Clasaify

1. Mame the different coaling methods with neatl shedches.
2 Deseribe with PV dagrams the two used cycles for intemel combugtion engines,

L4: Interprot

1, Inad-stoke, d-giroke cylinder diassl engna running 5000 r.p.m, how many imes the fusl will
e ingeched per second.

& Mamethe carwilh anging having 4-valves and 5 valvas per cyfinder.gas el a pressue
of1.Shigaihe gas expands accanding |0 e process Which reprasertad by a strighi line
on @ peassure wituma. The final pressure is [.15MPa Caculete thewark done on a gas by
the pision

L e L6 b

E

i
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BES) 20CE003 Disaster Risk Mitigation and Management 3 0 0 3

Al the end of the course, studenis wil be able o

Code Course Outeomes Hapglnawith o

INCEDDIA Ikentify varicus types of disasters, (heir causes, efiects & mitigaton measuwes L1, L2
Undersiand various phases of disaster management Cyele and cresba vidnesability and

FCEDNS 2 figic maps L1, L

20CEQNG. 3 Understand the approachas of rigk and winetabiity z L. L2

ZICEOD3 4 Esplain the concept of dsaster management and amesging approsches L1, L2

20CEDDLS Urdarstand the nsligation measures L1, L2

1. Weeakly Coniributing | 2 Moderately Canlributing | 3. Strangly Contrbuting far the alisinment of respective Fos
L1: Remember | L2 Understand |LZ Apply | L4: Analyze | L5 Evaluate | LB: Create. Dok Depth of Kriowiedge

UNIT | Natural Disasters 8 Hours
Matural disasers, their types and effects. Floods, drought, cyciane, sarthouates, landsides, wakanic aruplians, Hisat and coid weves,
Chimalic change: global waming, Sea level rse, azane depletion.

Man Made Disasters - Nuclear disaslers, chemical disasiers, biciogical disastens, bundng re, coal fire, foms! fre, of fre, arpollutian,
waler polution, deforestation,

Oz Daplatian

Unit Il: Disaster Managemant Principles 9 Hours
Eviutizn of dsastar sk managemant concept Disaster management cyce = Pravention Preparedness, Mitigaton, Ressss and
Recovery Integralid and Comprehensive disaster risk reduction approach, Strategies and Palicias

Digazier maviagemsrt cyeis

Unit Il: Risk and vulnerability 8 Hours
Hazard, fisk end vulnerabiity: Physical, social and economic dimensions, Vulnerabilty In changing cimate, Clmats change and
Disasters, Risk Analysls Techriques, Risic idemdfication, reduction and transfer, Appecaches 1o mapping socal wulmeratiity,
Participalory disaster gk assessmant, Acion plans, Stratagy for survval

Visinerabilfy in chenging cimale

UNIT IV: Disaster Management 9 Hours
Preparedness through {IEC) Infermation. educafion & commenicason, pre-disaster stage (mitigetion), EMect to mitigate natural
disaster & nalionel and global levels. Intemabional strategy for dleaster mductian.

Emerging pproaches in Disasier Management-Concept of disaster management, natlonal disaster managenent framewos. financlal
amangemants, roie of NGOS, commanity -based organizations and media

Mationa dsastar mansgemant framavork

UNIT V: Risk Mitigation 9 Hours
Definion, Concepl, knporlance, Guiding Principles, Tools, Approaches, Slrategias Sustpinable Davalopmeni, Sustsnable Lend Lsa
Pianning. Technology and a Envimnment. Emarging Techniogies in Disaster Miigaticn, Bamate Sensing, G5, Disastar Mapping,
Apnial Photogrephy, Land Lise Zoning

Emenging fechnedogias in dizastar mivpation

Text Books
1, Khanna, B. K., Tisasters: All you wanted b know about”, New india Putiishing Agency Mew Del, 2005
2 Edwards, B., " Meturdl Hazards”, Gambridge University Press, U K., 2005
3 Chakrabarty, 8. C., "Nabural Hazards and Disaster Maragement”, Pargatshil Prakashak, Kolkata, 2007
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Referance Books

1. Sahri, ., “Disaster Mifigatian Experiences and Reflactions”, Prestice Hall of India, NewCedl, 2002 :
2 Prashaet K Srvesizva, Sudbir Kumar Singh, Mchanty, U. C., Ted Murty, Teshniques for Disaslar Risk
Wanagement end Miigation”, 2020

Web Refarencas
% htsnsbooka google.com
2. hitpichsescademic.nicin
Internal Assessment Pattem

Cognifve Level  Intamal Assessment81 (%) Intemal Assessment #2 (o)
11 S0 0
L2 50 50
Total {%) 190 100

Sample Short and Long Answer Questions of Various Cognitive Lavels

L1: Remembear

1. Defina cimatic change
2. List any four effects of netural disasiers
3, Defnedisashr Management

L2: Understand

1. Explain about risk assassmant
& Qutiine the principfes of disaster managemert
3. Dilerentists bebeeen hazrard, sk and vulnerabishy
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Eﬂﬂﬁﬂwwnﬂum a0 0 30

Alihe end of the courss, students will be able to

Mapping
Code Gourse Qutcomes it s Dok,
005204 1 Describe e structure, companents snd furcticnalitios of operating system L1, L2
0C5404.2 Dascribe the procass management acivilies of operaling system L1, L2
0054043 Illugtrete the use of procass synchecnization loals . L1, L2
054044 Descrive $we various memary management and alocation lechnigues L1, L2
20054045 Demonsirate different secondary storage menagement strategisn and file Bysam L1, L2

1. Weakly Confributing | 2 Moderately Contributing | 3, Strongly Cortributing, for the: atnmest of respective Pos
L1: Remamber | L Linderstand | L Agply | L4 Analyze | L5: Evabsate | LE: Creale. Dek: Degth of Knowbedge

Unit I: Introduction to Operating System Concepts % Hours
Wnat Dperaling System Do, Opesaling System Operaions, Process Managemen, Memery Management, Stosge Managemen,
Prolection and Security, Compuling Environmends, Oparating Systems Services, System Call Types of Systam Cal, Operaing
Sysiern Ganeratfon, Systam Boot

The Zhed, Mohlle Dparaing Syslem, Cholow of Inferface

Unit Ii: Process Management 9 Hours
Process Concepl: The Process, Process State, Process Comtml Block, Threads, Peocess Scheduing Schedulng Ousues,
Sthoduders, Cortest Switch, Opemtions on Processes, Inter Process Comnurication, Mofiheesd Pregramming: Cuvarvzw,
Benefits, Multithreading Models, Process Scheduling Basic Concepts, Soneguling Criteria, Scheduling Algoriihms

Process Temmmalion, Muliorocess Archiedme

Unit Il: Synchronization 9 Hours
Background, The Crtcal-sscton problem, Palerson's Soluticn, Synchranizalion hardwars, Bemaphores, Classic Prblems of
Synchronizetion, Monliors, Deadlocks: System Modol Deadiock Chaaclerization, Mathods for Handling Daadock, Deadloek
Prevanticn, Deadlock Avzidance, Deadiock Detecion, Recovery from Deadiock.

Teansactiona Memony, T Phase Locking

Unit IV: Memory Management 9 Hours
Background, Swepping, Corigeous Memary Abocalion, Segmensation, Paging, Sinchwe of tha Page Table, Vidual Memary
Managemant: Background, Demand paging, Page replacement, Thrashing, Mess-Storage Structura: Ovendew of Mass-Slorage
Structure, Harddisk Drives, Voladle Memory, HOD Scheduling-FGFS Schaduling, SCAN Echeduling of & Disk-Scheguling Algarithm.

Burdy System, Prapaging

Unit ¥ Flle system interface 8 Hours
Fie Concepl Access Methods, Direclary and Disk Stnucture, Fila System Mounting, Fle Sharng, Protectian, Imelemening Fila
Systems File Bystem Structure, Fle Sydem implamenigtion, Direstory Implemertation, Allocalion Methods, Fres-Space
Managemert.,

Conssiency Chacking, Mawan, Devval of zanans

Text Books

1. Abraham Silberschalz, Peter Baer Galvin and Geeg Gagne, *Operating Systam Concepts”, Terth Edition, Jahn
Wiy and Sors iz, 2018
2. Wilkam Stallings, *Operaiing Systems - Intemals and Design Principles”, Ninth Editian, Pearson, 2018

Reference Books

V. Andrew 5. Tanenbaum, “Modem Cperating Systems”, Fourth Edilion, Peersan, 2015

1. Charlos Crowlay, “Operatng Systems: A Design-Orienled Approach”, First Edifon, Tala McGraw Hil
Education, 2001
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N0-53 modl woef, ACY 2023-24

& Dhanenfay M. Dhamdhere, “Operating Systems: & Concept-Based ach’, Thind Edition, McGraw Hil
Higher Education, 2017 i |

WWeb Resources

hiltpeinoted. ac. inddowrioads 0s1 08101
hm;‘MWmm.mﬂmmm-ﬂrgﬁmmad-mmm;
Mw#wm.wmrgm.mngﬁg-mmmmnﬁmwmﬁmmﬂ-w
Mllpe- Mwwew. Lo edw/publiclopdBt DiresiNalesP P TIPPTRENG HT 2-058e. pdf
hupsmh.mw.wwmﬁmumﬁm-u}mmﬂmsamm

Intemnal Assessment Pettemn

Cegaifve Level  Infemal Asssssment #1 (%) Inemal Assessment 87 )
L1 a0 Al
L2 50 1]
Tatal (%) 100 100

£ g L B

Samplo Short and Long Answer Questions of Various Cognitive Lavels
L1: Remember

Define Operaing System

'Whal are aperaling system servors?

List any four types of system cals

What i= a procsas? List any four fields of process control bloek

Whet ara the necessany conditions for 2 deadlock?

Diffgrantizte between binary and counting semaphore.

Wihial are the varous alfibutes that ére associaled with an opened fila?

T O R el P

g
|

Discuss the essential properties of operasing systems -Batch, Inlesactive, Timesharing Real ime and Distribuive
Explain how mulfiprogramming increases the utlization of CPU

Why system calls ere nesded in apesting system?

Distinguish between logical sddress and physical address

Wit is the differance between a procass and trwead?

Haow coes the system delect thrashing? What can the system do to eliminale this problem?
Conaider the fallowing four procesaes nepresanted as (Process, Amival Time, Burd Tima) with the length of CPU
burst in miiszconds,

( (P10, 10) (P2, 1.7) (P2, 2 13), (P4, 3, 11} ), Using preemative SJF scheduling: ) Draw Gantt chart

{ii) Cafculate average walting time.

Why semaphanes e imporant? Sugges: the salution for bounded buffer prabiem with semaphores

3. Bplain the steps invalved in handing a page fzull with 2 neat skatch

T LR i L b e E
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BEEN 2041003 Fundamantals of Al i1 0 3

At the and of fhe course, studanés will be abéa i

Mapping
Cods Course Oulcomas with POs Dok
20810051 Dascribe the foundabional pinciples of andeial intefligance L1, L2
20A1003.2 Formalisa the gven problam using different 42 methods L1 L2
A0S Explain difiesent sancapts of gl . L1, L2
20450034 Decribe the diffesant methods of knawladge representaiian L1, L2
AIG03E Explain the grincicles and applications of expen systams L1, L2

1. Weady Contributing | 2. Moderately Canlributing | 2. Strongly Contributing, for the attainmeant of respective Pas
L1 Remember | L2: Understand | L Apoly | L4; Analyze | L5 Evaluate | LG: Create. Dok: Depth of Knowledge

Unit 1: Introduction to Artificial intelligence 9+3 Hours

Inkdustion ~ Hislory - Inblligent systems - Foundatisns of Al — Applications - Tic-Tac-Tie game playing - Developmant of Al
languages - Cumert trends in Al

Unit Il: Problem Solving 943 Hours
Probiem toling: State-Space search and Conlrl slralegies: Introductian - Genersl protiem sahing - Characteristcs of problen -
Exhaustive searchas - Hewdslic search fechniques - lbesative despaning A* - Constraint satisfaciion - Probien reductian and
Géme playing: Intoduction - Problem mduciion - Game playing - Apha beta peuning - Tweo-player parledt inlomation games

Unit lll: Logic concepts 943 Hours
Introduction -Froposilional caloulus - Propartonal logic - Nelural daduction system - Axdomatic sysiem - Sefmantic tableay sysiem
in propeeticnal iogic - Resakillon relitafion in proparicnal logic

Unit V: Knewledge Representation 8+3 Hours
Intraduction - Approaches to knowlzdoe representation - Knowledye ropresantation usng ==mantic network - Extendad semanic
networks for KR - Knowledge representation using frames - Advanced knowledpe representation techeiquas: Introduction -
Canceptual depandancy theory - Seript struchure - Cyethacry - Case grammears

Unit V: Expert Systems 8+3 Hours
Expen syslem and applcafions: Introduction - Phases in bullding expart systems - Expert system versus Iraditional systems -
Rule-based expent systems - Blackboand systems - Truth maintenance systems - Applicaon of sapert systems

Text Eooks
1. Stuart Russal and Pater Nondg, "Aridicial Inbeligence: A Maodem Apgeoach”, Fourth Edifian, Pearsan Educaion,
202

2, Dan W. Patterson, Intmducton to M and ES', Pearsen Educaion, 2007

Reference Books
4. Kauin Nght, Elsine Rich, and Nar B., “Aréficial Intelligence”, MeGraw Hill 2008
5. Palrek H Winston, “Anifizial inteligence”, Thind edition, Pearson Edition, 2006
6. Deepak Khemani, “Arficial Intedfigance”, Tata McGraw HIl Educstion, 2013

Web Resources
6. hitpsdinptel acin

Board of Studies




NERIT | Academic Reguiation 2020 {R1) | C5E (DS | 2008003 Inmduction t B Dt | Approwed in 8% ACM | Appicsble for the shudants

admittad from 202223 axdwaf ACY POII-M
2005003 Introduction to Blg Data I 00 3
Althe end of the course, students wit be able 1o
Mapping with

Code Course Qutcomes POs Dok
20080031 Idantify the Knowledge of Big Data L3, L2
2008003.2 Demansirale Hadoop Framewark for handing Big Data L1, L2
HDS003.3 Mustrate the Architectural Concepts of HOFS in Hadoop Ecosystam > Li, L2
20050034 [Hustrate MapRaduce Frameserk Lt L2
20050035 Explain Spark & RDO L1, L2

1. Weakly Contributing | 2. Moderately Contibuting | 3. dtrongly Contributing, for the atanment of respective Pos
L1: Remember | L2 Understand | L3 Apply | L4 Analyzs | LS: Evaluate | L5 Creale. Doi: Death of Knowladge

Unit I: Introduction to Blg Data 9 Hours
Vinat s Big Data, Evolution of Big Delta, Types of Big Dsta, Souces of Big Data,5V's of By Dala, Big Data Analyties, Big
Diata Applications, Google File System

Lises of Big Deta in Ratad incustry

Unit [l: Intreduction to Hadoop 8 Hours

Introducing Hacoop, Hattoop Histary, Hadoop-definition, Camparing SGL Datsbases and Hedaop, Hadoop Cluster, Hadoep
Medes, Hadoop Features, The building Blacks of Hadoop, Namehlode, Dafablnds, Secordary Namedlode, Job Tracker,
Task Tracker

Haduop Cluster

Unit ll: Hadoop Ecosystam &HDFS 5 Hours
Hadaop and fs Ecesyslem, Hadoop Ecosystem Companents, Hadoop Ecosysterns Tools, Hadoop Distibuted File Systam,
Gencegt of Block in HOFS Architecture, Features of KOFS, HOFS Read and Wsle Mechaniam, Rack awareness in HOES,
Intraducing HBase, Hive, Pig

HOFS Read e

Unit IV: Intreduction to MapReduce 8 Hours
Hadoap MapReduce Framework, Architaciure, Phases, MapReduce Job Types, Uses of MapReduce, Techriques to
Optimitza MapReducs Jobs, LimEabons of MapReducs,

MapFeducs Piases

Unit V: Intreduction to Spark and ROD 8 Hours
Introduction to Spark, DataFrames - DatsFrames roie in Spark, Inteduction to ROD, ROD aperations, Creafing RCOs, ROD
Operaticns, Wosking with Koy/Value Pairs,

DafaFramag

Text Books

1. DT Edipial Services, "By Dala = Hadoop?, MagReduce, Hive, YARN, Pig. R end Dale Visualizalion®, Black Boak,
CreamTech Press, 2010

2. Sridhar Alla, ‘Big Data Anatyfics with Hadoop 3 - Packt Publications, 2018,

3. Hakden Kerau, Andy Konwinski, Patrick Wendal & WatelZahania, "Laaming Spark” (redly Publications, 2015

Referenca Books

1. Check Lam, "Hadoop in Action”, 1# Edifion, MANNING Publications, 2016,

2. Balamuwrgan Bahissamy, Nandhil Abirami R, Selledine Kadry, Amir H. Gandeen, “Big Data: Gomcegls, Tachnology,
and Aschitechpre 15t Ediion, Wiley Publicafions, 2021,

3. Thomas Ed, Welid Khaitak, Paul Buhler, *Big Data Fundamentals Conoepls, Drvers &Techmiques’, 1¢ Edition,
Pearsan Publications, 2016




NSRIT | Academic Regulaion 20211 (R1) | CSE {05) | 2005003 ioduction t0 Big Data | Appeoved in 5% ACM | Applizabla for the sludents
acmimed from 202223 and we . ACY J023-04

Web Resources

1. hitpsdhadoap.apache. o
Z  htlpslispark.apache.omf

internal Assessment Pattern
Cogriive Level Intamal Asszssmant #1 (%) Intesrrial Asseszment #2 (%)
L1 5 50

L2 50 50
Total %} 100 100

Samgple Shart and Long Answer Questions of Various Cognitive Lavels

L1: Remember

Define Big Data,

List he charactedstics of Big Data
Dedine Hadoop.

What ere Hadoop components?
What are RDD aperations?

erstand

Explan HOFS Read & Writs mechanksm.

¢ Explsin Rack awareness in HOFS

3. Explain MapReduce workfow in delai

4,  Desrriba the working with Keyvalue pairs in 800

L

= g L

CONTROL COPY ATTESTED




MERIT | Academis Regulation 2020 (R1) | ECE | 2ECC03 Pevacy and Security in [oT | Approved in 57 ACM | Appicabie for tha siudests admined
Trom 203223 and woef A0V 207324

B 20ECO03 Privacy and Securityin laT I 0 0 3

At the end of the course, studants will be able to

Mapping
Cade Course Quicomes with POs Dak
ECCOIT  Understand the basic knowledge of cryplogeaphy, networking and web security L1,LZ L3
ECOM.Z  Ewplaln Archiectune of kT and its Applcalions L1 L2 L3
ECCO3IE  Understand the Abiacks againgt (0T System - L1, L2 L3
J0ECCQ34  Ewplain Becure Bootsirapping for kT System L1, L2113
AECO035  Understand the boT syslem securily and Trust zone L1,L2 L3

1. Weakly Comfributing | 2. Modesate'y Coriributing | 3. Strongly Conlribufing, for the sttsinment of respeclive Pos
L1 Resmamber | LZ Understand | L3 Apply | L4: Analyza | L5: Evaluate | L& Create. Dok: Depth of Knowledge

Unit I Introduction to Cryptography and Network Securities 9 Hours
Cryptegraghy | netwarking, Web Security: Secure socket layer and transport layer securly, System Security: Intndars | Vinsses
and refated threads, rusbed systams.

Secura Shall (S5H)

Unit [: introduction to loT 9 Hours
mtemel of Things {j0T). Meed of loT, Appications, Archileclurs, Enabling tachnologies, 10T secunty and pvacy.

loT paotacols

Unit lll: Attacks against loT 8 Hours
Attacke aganst |oT system (hamdware + eoftware], Aiacks againal ioT melwerk profocols, Attecks egainst industry [oT

Altacks againg! Web sysiems

Unit IV: Secure Bootstrapping for secure boT system 9 Hours
Trusted boet, Secure boot. TPM and bs usages, Famole abestalion, tamper resistant-proct- msponse hardware and its usage

Boctsirapping for foT

Unit V: loT System Security and TrustZons 9 Hours
Siyatem secunty, TnastZone hamdware archibecture, TrustZone softeare archilectuses.
Wad sacunly
Text Books
1. Syed Ra'rztgw Zahra, Mohammead Ahsan Chishti ,"Security and Privacy in the intemnet of Things * 12 Edsion ,Chepman &
Hail, 20
2. Fei Hu ,"Security and Privacy In iMemat of Things [laTs) Madels, Algorithms, and implementations”, 15t Editior CRC Prass
Reference Books
1. Rav Ramatirishnan, Lovelsen Gaur “Intemet of Things Apnroach and Applicabiity in Manufeciuring =, 1% Edtian Chapman
& Hal, 2015
2 Vijsy Madisattl, Arshdeep Bahga, Intemat of Things, “4 Hands on Approash”, UniverstyPress 2015
Web Resources
1. hatps:iss.al.ulleduiheln shimi

2 hepifeme ot ufl eduask




NERIT | Academic Regulafon 2030 (R1) | ECE | 20ECONG Privacy end Secusiy i 15T | Appeoyad in 5 ACM | Appleabla e $he sedanks admilled
from 2022-22 and waf ACY 2023-24

Internal Assessmant Pattemn

Cognitive Level  intemal Assessmant #1 (%) Intemal Assessment 22 %)
Li 20 2

L2 40 a0
L3 40 50
Tatal (%) 100 100
Sample Short and Long Answer Questions of Varaus Cognltive Levels
L1: Remember

1. Fmatiauypmmmy?

2 Ligtthe eppications of loT

3. What is Afiacks against loT system 7
L2: Understand

1. Explain abow! networking

2. Espisin Engbiing technologies of loT

3. Expiain Afacks againg IoT natwork prodocals
L3: Apply

1. Discus about web security

2, 'Write about Archibectura of |oT

3 Explain Aftecks against indusiry [oT




MERIT | Academis Reguiation 2020 {R1} | EEE | 20EED0D Low Cosl Automation | Appeoved i 5% ACM | Applicabile for the students admitied
faam 202210 oo woef ACY 2024

IES) 20EE003 Low Cost Autemstion 3 0 0 3

Adthe end of the coursa, sludents will be hle to

Code Course Outsomes lﬂ%m Dok
20EEQ031  Understanding aulomation of assembly ines L2
0EEQO3.2  Awlomation Vising Hydraulic Systems L2
20EEQN33  Describe Autoomation Using Preumatic Systems L2
20EEQO34  Explain Aulomation Lising Electronis Systems Lz
2IEECOES  Explain Aszembly Autcmallon L2

1. Wealily Cantrbuting | 2. Modarately Contribusing | 3. Strongly Contributing, for the afisinmeet of raspective Pos

L1: Remernber | L2: Undarstand | L Apply | L4: Anabyza | L5: Evaluate | L6: Create, Dok Denth of Kn awledge

UNIT | :Automation Of Assembly Lines 9 Hours

Concept of aulemabon-mechanization end aulomaton - Concept of automafion i industry - mechanization znd
automation - dessificaticn, batancisg of assembly e using avallable agodibms -Trassfar line-monitoring system
{TLME} using Line Siatus - Line eMficsency - Buffer siock Simuleion in assembly line

Transiar ¥me-monifoving systam (TLLS) using Ling Status Line sficancy

UNIT Ii: Avtomaticn Using Hydraullc Systems 9 Hours

Design aspacts of varous elements of hydreullc systems such as pumps, velves, fiem, resendirs, accumuatons,
actustors, intersllers ett. - Selection of hydraube fluld, practical case sludied on hydraulic cirult design and peramarce
analys% - Sano valves, elecien hydradic vahes. proporfonel valves and ther applications.

Sarvo vafvas. electro hydvaule valves, propantional valves and iheir appications

UNIT Il Automation Using Pneurnatic Systems % Hours
Preumelic lundamentals - control elemanis, pesition and peessure sansing -logic drcuits - swiiching circulls - dinge
canditions modules and these integration - sequantiel circuils - cascade methads - mapping matheds - siep counter
mothod - compaund cirguil design - combination circut desipn. Prisumatic equipments - seleclion of componants - design
calculaions -application - fault finding — hydm pReumatc croits - usa of microprocessans for sequencing - PLC, Low
st automaion - Robabe circus.

Low cosf sttpmation - Robafic cioute

UNIT IV: Automation Uslng Electronic Systems 9 Hours
introduction - vanous sensors = ransducers - signal processing - sero Systems « programming of microprcessons using
S085 instnugtion - programmiatie lagic controlers

Frogramming of micraprmsessors using 8085 insfruction - programmiabie fog'c contoifars
URIT V: Assembly Automation 9 Hours

Types and configurations - Parls deivery at workstaions - Varous vibratory and non-ulbeatary devices for feeding -
happar feedars, rotary disc feeder, cenirfugal and orantation - Product design for susomated assemibly,

ol disig for autamaled assembiy

Text Books
1. Anihony Esposto, "Fluld Power with applications”, Prentice Hal infemetional, 2009,
2. Ml P Groover-"Automation, Production System a9d Compatar Integrated Manufecluring”, Prendica Hal,
Publicafons, 2007




NERIT | Academic Reguistion 2020 (A1) | EEE | 20EEQ03 Low Cost Aulomatian | Agproved in 5 ACH | Appiesbla for Iha studanis admified
Trom 20E3-F and weel, ACY H23248

Refarence Books
1. Kuo B.C “Auomass conimd sysiems”, Prentice Hall India, New Dak, 2007
. Pater Roheer, “Industrial hydraudc control”, Wiy Edifion, 1935,
3. Mujumder 3R, Preumatic System”, Tata MoGraw Hil 2006

Internal Assessmeant Pattem
Cognitive Leved  Inbemal Ascessment#1 (%) Intemnal Assessment#td (%)
L1 50 50
L2 & 50
Total %) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remember

What is aulomation?

What b Preumatic fundementals?
Yihat is ranaguceans?

What is switching cncsts?

Whal is Bulfer sfock Simudation?
erstand

Explain Line eficency

Explain Sefection of ydraulic flukd,
Explain Pneunatic equipments
Explain programmable logic controllars.
BExplain Parls delivery 2 worksialions.

N g te pa s EP?HN.—-




MSRIT [Academic Regusion 2030 (A1) | ME | J0MECDD Industrial Automation | Approved in 5 ACM | Agplicable for fae students admiied diam
AR and weal ACY 2023-2

20MEOD3 Industrial Automation 3 00 3
At the end of the course, shudents will be able io
Mapping

Code Course Duicomes with PFOs Dok
2IMEDDAT identiy vanous concegls of sulematian and work pan iranspon machaniama. - L2
AMEODZ2  {hstete the assembly systems and ther appiications. - L3
AMEQI3  Descria the imporiance of handling systems and idenBfcation systems, - L3
20MEQDA A Apply the concepts of part famiies and maching cels inta vardous pmduction systems L2
2MEOQOIS  Recognize the importance of automated inspection and to distinguish the verious 2

cantrzl systems

1. Weaidy Contmbuting | 2. Moderately Contribusing | 3. Strongly Contributing for the aftainment of respective POs

L1: Remember | L2 Unclerstand | L3: Apply | L4: Analyze | L5: Evaluate | L& Create, Dok: Depth of Knowedge
Unikt I: Manufacturing and Automation-Over View 8 Hours

Production systems, Automallan in produstion sysbems, Automalion principles end siralegies, Ressons for Adomaton,
Manufacturing operfians, Functions in Manidacturing, Indomnabon processing i Manufacluring plant layoul, producion
facilies. Basic elements of an automated system, levels of automalioe, Hardware companents for awtomaiion and process
contnol, pragrammable logic conbollers and poarsoral computers. Automation for machining cperalions

Unk Il Assembly Systems and Line Balancing 9 Hours
Process-Assambly lines-marusl single stafons assembly, Manual assembly line, mwomated essemily sysiem-Line batancing,
Autemeted Assembly Sysiems —Desion for atomated assembly-Types of autometed sssemaly systema-Pans feedng devices

Unk Ili; Automated Matarial Handling Systems 9 Hours
Automated Materal Handing erd slorage syslerc Matendl Handling and Iden@ication Technologies Material handing
equipment. Slorage systems, parformance and locabon siralegies, Automated slorage systems, AS/RS, types. Funcions,
matgrial handing equipmesi-Corveyors, AGVE, Industiel Robots-Anstomy, Robol configusalions, work volume-AS/RS.
Automalicidenification methods, Barcode bechnology, RFID

Unit IV: Manufacturing Celis 9 Hours

Manufachuring Syslems and Automated Preduction Lines: Manufactuing systams: components of 8 manufactuning system,
Single atafon namufaduring calls, Atomated production lines, Aoplicetions, Transier ines

Unit ¥ Cantrol Systems % Hours
Cantrol Sysiems-Process Industdes Versus Discrele Manufachuring Industries, Contingous Vesus Discrete Gontrol Continuois
Control Systems, Discrete Control Systems, Computer Process Contral Geniral Requimmerts, Capabiiies of Computer
Cantral.

Tet BEooks
1. Wilkel P, Groowver, Automaion, Producton Systems and Computar
Infegrated Manufacturing, Kindle Edilion, Prentica Hall of Indka, 2016,

Reference Books
1. G Roy, "Robats and Masuleciusing Auiomation”, Asfab John Wilkey & Sons
2. Kriskng Kzrt, ‘Computer Based Industiral Contral”, EEE-PHI, Ind edisian, 2010

Web Referancis
1. waninpleliibn.acin
& weaw hiechgun.com



MERIT | Acadumi Requistion 2020 {R1) | ME | 0MEQD) Indusirial Automalion | Approved In 50 ACM | Applicabie for the sludents admiksd from
J022-3 and woed, ACY 2024

Internal Assessment Pattem
Cogntve Leval Infemald ssassmantE 1) Intiernialfssesamensd 2ii)
L1 A0 o
L2 40 10
L3 20 40
Tolal%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1; Remember
1. 'What is Indusirial aviomatian?
2, Whal ere te differert costa incuded in indusiry in dasigning the particular product 7
3. Whal Is production welume?
4. Listtha categorization of production syster.
§. What are the types of automation?
E. Whatara tha features of Pesible Automatian?
T. \What is factory type of Inleg-al sLsomation?
B. Defina prooess.
8. What ane process varisbles?
10, Wial |s mearnt by contrd systam in automsion?

L2: Understand

Explain Automation principies and strategiss

Comepare Masual zzsembly Ing, sulomated assambly system

Iilustrate Materisd handing, equipment, Storage systems, perfomance and location sireiegan
Demonsdrate companeris of a manuacuring sysiom

Compare Corfruous Contred Systems, Discrate Conteol Systems

Apply the basic sloments of an automated system for industrial sutomatian
Apply different types of sutomaied assembly systems for moderale plants
Apply thi Barcoda technology, RFID for Industral actomation

Dizcuss Automated production lines, Applications, Transiar ines

Dessign the capabiliies of compuiter contral systams

,_,
o
;-.hr-a?-a_—-ﬁ on s gape




NSRIT | Agademic Reguldlion 2030 (R} | BS & H | 205H002 Design Thirking | Approwed in 30 A | Appiceble for the students admilled feen
223 e weel ACY 2023-24

EE=) 205H002 Design Thinking 3 80 0 3

Al the end of the course, Sludants wil be able o

Code Course Outcomes :Eﬁuu; U
allaHET Expiain the fundamertals of Design Thinking and mnovation L2

| 205HO0Z2  Empathize and analyse model action plam L2

| 2EHOLZ3 Dezciiba the oindples Eimahmandmagmmﬁ:n for product design - L2
205HO024  Apply design thinking techniques for given tesa L2
20EH00ES Apply the design thinking techniguas for sohing pmhien‘slnlra‘mm Beglors L3

1. Weakly Cantsbuting | 2 Moderately Georfributing | 3. Strongly Coniributing, for the sfainment of respective Poa
L1: Remember | L2 Undersiand | L3: Appily | L9 Analyze | LS Evalsate | LG Create, Do Degth of Knowlsdge

Unit I: Intraduction to Design Thinking StHo

Introduction lo elements and pendples of Design, basics of design-dol, Une, shape, fom a3 Rundamentd design components.
Principles of design, Irircduction to design thinking, histary of Cesign Theriing, New matedals in Indusiry

Unitt I: Design Thinking B Hours

Design thinking process (empathize, analyze, idea & profotype), implementing the process in driving inverfions, design thinking in
sedal innovations. Tods of dedgn thinking - person, costume, joumey map, brain storming. product dewelopment

Unit Il: Innovation I
Bst of innovation, Differance between innovafion end creativity, rofe of crealivity and Inpovatian i omganizations. Creaivity to
Inrovation, Teams for innavation, Measurng the impad and velue of creaivity, Product Design: problem farmation, intraducion ta
oroduct design, Produet sirstegies, Product value, Product planning, produst spacifcations

Linit IV: Design Thinking for Strategic Innovation 9 Hours
An ewercise in design thinking ~ implamenting design thinking for bester process, Implement design thinking peocess in vanous
Indusinies. Design thinking for Stert-ups

Linit V: Design thinking in Various Sectors 9 Hours
Case siudies in Infarmation Technology, Finance, Educa$ion, Menagement and Retall sacfor, Analvze and Protolyping, Usabiiy
testing, Orpanizing and inferpneling results
Case study laarming auwlcomes:

1. Maua use of practcal design thinking mathods In every stage of problem with the help of method lamplates

2 Apply design lhinking lo & problem in order 10 ganerabe immovalive and user-canitic solufons

3. Empaliize with erd user and initizbe a new veorking culbure based on user-ceniric aporoach

4. Protofype end run usablity tesls for urbiased examination of the product in order ba idanlify prablam

Text Books

1. Tim Brown, Hasper Belfns, Change by Design, 2009
2, Dewid Lee, Design Thinking in the Class Room, Ulysses Press

Referenca Books

1. Design the Fuure, Shrrutin N Shelty, Hodon Press

2 Wiliam Lidwall, Kriira Holdan, Jil Butier, Uiniversal Principles of Design

3 Chesbeough M., The Era of Open Innavation

4. Chitale A ¥, and Gupta R. C., Product Design and Manufaciuring, Prentica Hal



NERIT | Acadamic Reguiation 2020 {R1] | BS & M | 205H002 Design Thisking | Approves in 5 ATH | Applicabis for the studass adsilied fiom
$022:25 and wopdl, BCY 202334

Web Referances

hitpsnphel s nteourses 1 1006124
hips:lenlinecourses. nplel ag inlnoc1d_maSlipreview

www tutordu natbusinassfpresentationsl, fproducifecyde/delaut Mml

hifpsfidocs. orackes.comicd!= 1 1108_D2ioindpdf. JE11087 01 pat

wwnw izllings.com 1 Home + Markedrg » Produg Davelopment

higes: Mwvewemindtoots comibralngtm, bam

s e quickspmut oo, how-bo-reverse-enginesr-your-compsiit

wwwovartabelo. combiogidosument ianirave rse-engineasing Mtps:isuppod micrasalt comien-uskb 273514
hips: (fsuppart.googie comidocsianewen THT40Thizen

g v, youtisba, comiwateh =2 SDEBali

. thesifuainstnusor comiforasheriering himl

hitps:fidschoal staedand eyl flesarmescirces’ ModaGuideBOOTCAMP 2010 pdf
hitpsidschocd starand etufuse-our-mathods’ 6,
ittps:/Pwwwcinteracticndesion. crg fersure artide/S-stages-in-the-dasigndinking-pocess 7
FittpsAevwni nngroup.com/ariclesidesign-lhinking' 3.

. hitipsidesignitinkingforedu cators comddasion -fhinkingl' 10,

. www.dasignihinkingformotility crg/wo-content!. 1 0iNapkinPiich_\Wariksheet pdf

Activity Based Learning (Suggested Activities in Class) | Practical Based learing
hip:fidschoal stanfiord edurdg i

LB e el e
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Internal Assessment Pattern
Cognive Lavel Intemal Aczessmant & 1 (%)  inlemal hssessment® 2 (%)
L1 0 20
L2 50 al
L3 an l
Tatal (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levals
L1: Remember

1. 'What do you mean by design rinking?
2. How design thinking works within a product development procass

L2; Understand

1. Explain the elemants and principles of design
2. Diflerenliate betwaen craativity and imovalicn

L3: Apply

1. How design thinking helpad Srancial sector to gan the nsumar tnsf?




NSRIT | Acadenmic Regulation 2020 (R1} | industry Caonned Courses | Approved in B2 ACM | Appficatle for the sudents adristed from
2022-23 and w.ed, ACY 2023-24

201CC01 Compatitive Programming 2 0 & &
Version: 01.00
Durafion 240 hours (2 howrs theory and 14 howrs pracical per week) as specified above
Industry Collaborator Mz, Damy Software Solullons, Visakhapatnam

At the end of the course, students will ba able to

Mapping with POs

Code Coursa Quicomes POS/PSOE  Weight Dok
20100011 Understand the basics of Programming 1,2,3,PSO# : R -

Explain varicus types of Operaiors, operations, relallons, and 1,2 3, PSO#1 L1, L2 L3
201CC01.2 3

techriques in programiming
000013 Demonstrate gaming basics 1,2 3 PEO#1 3 LLLZL3
ZUCCH14  Execute various Operafions on Linked llsts 1.2,3,PSC#1 g LLL&L3
200CC0N5  Expiore various applications of the techniques. 1.2.3,P50# 3 LLl2L)

Sciving various problerms of Binery Trees, insertion, delstion and 1, 2,3, PSD£1 L%, 12 L3
MCCOLE oo 3

1. Weakly Conlributing | 2. Moderalely Contributing | 3, Strangly Contribuing, for the sttainment of respestive POs
L4: Remember | L2 Understand | L3: Apply | L&: Analyze | L5: Evaluate | L6: Create, Dok Depth of Knowladge
Deliverables

WEEK 1 - Inftroduction- Execution of & program, Decimal - Binary conversion, Ranges of Diata Types and sonsiraints,
Compizxity Analysis of Algorithms, Big-C Notation, Time & Space Analysis and Constreints, knportance of consiraints

WEEK 2 - Bit-Manipulation, Bitwisa operalors, Bi#-masking, Modular Anfhmefic, Recursion, Thinking Recursively,
Recurrence Relations, Soding Techniques, Two Peinter Technigue

WEEK 3 - Binary Ssarch, Applicafions of Binary Search, Lower Bound & Upper Bound, Finding Fregquency, Oplimization
problems, Hashing, Hashing Techniques, Collision Resolutions, Inbuilt Libraries

WEEK 4 - Maps and Sets, Subarrays and Sub sequences, String malching, Sieve of Eralosthenes, Segmentad Sieve,
WEEK § - Predix and Sufllx concepls, Collacling waler, Stacks, Balanced Parentheses, Larges! Hslogram Area, Cusues,
Shding Window Maximum

WEEK € - Linked Lists, Various Operations on linked lists, LRU Cache, Cloning Linked list with random poiniss, Doubly-
linkizd fis

WEEK 7 - Binary Trees, BT and FBT, Traversals, Various operations on Binary Trees, Binary Search Tress, Inserion,
Updaging and Delefion

WEEK & - More Problems on Binary Treas, llerative Traversals, Least Comman Ancestor, Heaps, Quick Select, Auming
Median, Tre, Introduction and Implementation

WEEK § - Problams on Trigs, Maximum XOR paf, Parftioning of sting, 10 Dynamic Programming, Approaching DP
probiem, Probliems on Cwarlapping subproblams, Problams on Optimal Substrecture, Longest (ncreasing Subsegueance




NSRIT | Academic Reguiafon 2020 {R1) | Indusiry Coanect Courses | Approved in §% ACM | Applicable for fe stadents admitted from
2022-23 and w.a.l ACY 2023-24

WEEK 10 - 2D Dynamic Programming, Compute MCR, Knapsack, Matrix chain muRiplication, Graphs, intraduction and
implementation. Dijksira, Topological sor,

Asseszment

Mode of Delivery Ofline | Cniline

Mo. of transferable credits for redemption 9 (Hing)

Credits validity 7 years from the date of registralion of the program and

rarmalrs ML after redamption for the award of the degnes.
Dudicated cortificate by the collaborating industries  Yes

CONTROLLEER COPY




NSRIT | Asademic Reguletion 2020 (R1} | Industry Connect Courses | Approved in £ ACM | Appiicabie for the sudents admilied from
2223 and weed ACY 2023-24

K8 201cC02 Web Technologies - Transferring to Practice 2 0 8 6
Verslon: 01.00
Diuiration 150 hawrs {2 hours theary and B hows practical per week) as spacified above
Industry Collaborator Mis, Demy Software Soluions, Visakhapatnam

Atthe end of the course, studerts will be abla o

Code  Course Outcomes Fxfgggfm ';?:w Dok

20ICC02. 1 Leam the basics and application of HTML LZaPEM 3 L2l
201CC02.2  ngerstand the CSS3 module operatian 1,23,PS0# 5 L1123
WICCIZ 3 Seplain Jawh script and iis appication L23Ps0# 5 L1213
2ICC0Z.4  Damonstrats the basics of Cery 1,23P508 5 L1213
20CCA2.5 gty the baskcs of Bootstrap and s apgiicati 1,23.PS0M 5 L1,12.13
NCCO2 B nderstand the basics of Anguiar JS 1.23PS0# 5 L1,12.13

1. Weakly Contributing | 2. Muderately Cantribuding | 3. Stongly Canfributing, for the attainment of sspective POs

L1: Remember | L2 Understand | L3: Apply | L4: Analyze | L5: Evaluats | L& Create, Dok Depth of Knowiadga

Dellverables

Modufe 1
intreduction HTML, HTML Basics, HTML Elements, HTMLS Semandic, HTML Aflributss, HTML Heedings, HTAL
Paragraph, HTML Styles, HTML Formatting, HTML Quatations, HTML Computer Code, HTML Comments & Colours,
HTML C5S, Links and Images, HTML Lists, HTML Blocks, HTML Classes, HTML Layaut, HTML Responsiva, HTML
|rames, HTML JevaSeript, HTML Head, HTML Entities and URS Code, HTML Symbafs and XHTML, KTML Charse!
and Forms

Module 2

Infroduction C583, C853 Syntax, CS53 How Te, CS53 Colours, G553 Backgrounds, CSS3 Boarders, 0S8
Padding, C55 Helght™Width, C553 Gradienss, ©553 Shadows, CSS3 Text, 0553 Fonds, C5S3 20 Transfomms,
£553 30 Transforms, CS5 Links, CSS Lists, G55 Tables, CSS Box Modal, CS3 Outiine, CSS Display, C5S Max-
width, CSS Posilion, CSS Fiost, CSS Inline-tlack, C5S Align, C55 Combinalors, C55 Pewdo-class, 055 Pseude-
elemant, C53 Wavigation Bar, CSS Cropdowns, CSS Toollips, 0553 Images, GSS Aflr Seleclors, G55 Forms, G55
Countars, C553 Animations, C553 Butions, G553 Pagination, G553 Multiple Columns, £S53 User Interface, C553
Bouw: Sizing, CS53 Fillers, CS53 Madia Cueries, (553 Responsive

Module 3:
Infroduction fo JavaSeript, Java Script Languape Basics, JavaScript Onjects, JavaScrint Seope, JavaSeript Events,
JavaScript Stings, JavaScript Numbers, JavaScript Math, JavaScript Arrays, JavaScript Boolean, JavaScript
Companisons, JavaSonpt Condifions, JavaScript Switch, JavaScript Loogs, Javascript Type Conversion, JavaScript
RegExp, JavaScript Emors, JavaSoript Debugping, JavaSeript Hoisting, JavaScript Strict Mode, JavaScript
Funcons, JavaSeript Objects, JavaScaript Farms, JavaSorint HTRL DOM, JavaScrist BOM
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Module 4:

Intraduction to [Query, |Query Syntax, jQuery Selectors, [Query Events, jQuery Effects, [Query HTML, [Quary
Travarsing, jQuery AJAX, jOuery Misc.

Module 5:
Introduction to Bootstrap. Bootsirap Basics, Booistrap Grids, Bootsirap Thames, Bootstrap €55, Bootstrap JS

Module 6:
Introduction to Angulard$, AngularJS Expressions, ArgularJ5 Modules, AngularsS Data Binding, AngulardS Scopes,
Angulards Directives & Events, AngularJs Coniraliers, AngularJS Fillers, Angular)S Services, Angular)s HTTP,

Angular)5 Tables, AngulaJ§ Selact, Felching Data from MySQOL, AnqulardS Validation, Anguar)S APL, AngularS
Animations, AngutarlS i18n and i10n

Assessment

Mode of Delivery Offline { Online

Mo. of transferable cradits for redemption B (5ix)

Credits validity 7 years from fhe date of regisiration of the program and

remang NIL afier redemption for the award of the degres,
Dedicated certificats by the collaborating Industries  Yes




MSRIT | Acadamic Regulation 2020 (R1) | industry Conrsct Courses | Aporoved in 6 AGM | Applicable for the studants admifted fram
202223 and woat, ACY 202324

R 20icC03 Java Spring boot 2 0 8 6
Version: 01.00
Durstion 150 hours {2 hours theory and 8 hours practical per wesk) as specified above

industry Colaborshor W5 Demy Software Solutions, Visakhapatnam

&b the end of the coursa, siudents will be able o

Code Course Qutcomes Fxmm Fu?l:gm Dok

20100031 Understand the JAVA programming, 123 Ps0# 3 LuL2L3
20100032 Execule various methods in JAVA programming 1.2.3.Ps0#1 3 L1LZL3
MICC03.3  Study and maecute the O0PS concept 1,23 PSO# 3 L1 L2 L3
MICCH34  Demonstrate the debugging and tesiing of units 1,2,3,Ps08 3 LLLALE
2HCCO35  Leam the basics of Spring Boot i,zapsom 3 LLLaL
20ICC036  Explore the appiicalions of Spring Bool and JAVA 1,23.Ps081 3 LLLAL3

1. Weakly Conlributing | 2. Modarately Contributing | 3. Srongly Confributing, for tha altainmen? of respective POs
L1: Remember | L2 Undersiand | L3 Apply | L4: Analyze | LS: Evalugte | LE: Create, DokDepth of Knowladge
Daliverables

Jawa

Intreduction to the cowrse, softwara tools el up, Infroduction about programming, Hallo World Project and defining the

main method, Vanables, Starting with out expressions, Primilive dala types, byte shon, fioal, char, Boolean, doudla,
casling.

Operafors, oparands, expressions. if e stalement, Bil wise Operator, Temary operalor, Operglor precedence and
operalor challenge. Keywords and expreszions, stalements white space and Indentalion, code blocks, if then else
Slaternent.

Methods in Jawva, final Method. Code problems on JAVA — HACKERRANK. Method Cverioading and Over riding, Conbrol
flow siatements - if elss, while do whie, Problems on coding — Prime Number, Even Number, Fibonace series

DOPE concept = classas, conslruciors and inheitance, composiion, encassulation, polymorphism, Arays, Java st
Auto boxing and unbexing. Inner and Abstract ciazses and interfaces, Java Genedcs, Maming comenfions and package,
static and final keywords.

Java Colleciions, Diebugging and unit testing, Data Bases, Basic input and outpul including Java.uli, Concurrency in
Java, Lambda expression, regule exprassions

Spring Bool:

Infroduciion o Spring Boot — Build & hello world API, Understanding Spring boot project, Aulo configuration. Create &
Spring boot web application development, overview of spring boot prosct. Annofations, step by slep code and debugging

Introduction to Junits, Mockilo. Spring bool deap dive wilh rest AP|

Hssessment
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Moda of Delivery
Mo, of transferabila cradits for radamption

Credits validity
Dedicated certificate by the collaborating industries

2022-23 and w.a f ACY 2023-24

Cofflise | Ordling

6 [Six)

T years from the date of registiration of the program and
remaing MIL after redemplion for the award of the degree,
s
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201CC04 Robotic Process Automation 2 0 8 8
Verslon: 01.00
Curation 240 howrs (2 howrs theory and 14 how's practical per week) as specified sbove
Ingustry Collaborator M¥'s. HMI Engineering Services, Visakhapalnam
At the and of the course, sludents will be able o
Mapping with POs

Code Course Dutcomes POs/ PS0s Welght Dok
2ECCO41  Explore fe Robotic Automation Process 1,23 P50 3 LLLEL
20¥CC04.2  Understand the Process Flow and basic inputs and culpuls 1,2,3,PSOM 3 Ll
HICCH4.3  Demonstrate the funclioning of Business Otjects 1,2,3,PS0 #1 3 LLLzL3
20ICC04. 4 Demensirale the appiication of Object Shudic atiributes .23 Ps0m 3 L2043
20ICC04.5  Explain the Case managemant and additional features 1,2.3,PSO 81 3 Ly
20/CC04.6  Understand fhe functioning of Error managemen 1,23, PSO# 3 Lials

1. Weakly Contributing | 2. Moderately Contributing | 3. Strangly Contributing, for the attainment of respective PO
L1: Remember | L Understand | L3: Appiy | L4: Analyze | L5: Evalsate | LS: Creals, Cok:Depth of Knowladge

Deliverables

Module: 1~ Robotic Automation Process Studio

Running & Process, Bask: Skils, Process Valdation, Decision Stage, Calculation Stage, Data llems
Medule: 2 - Process Flow

Cecisions, Circular Paths, Controfing Play, Set Next Stage, Breakpaints, Collections and Loops, Layers of Lagic, Pages for
Organization

Module: 3 = Inputs and outputs

Input Parameters, Stepping and Pages, Data ilem Visibilty, Data Types, Output Paramaters, Start-up Parameters, Condral
Rpom, Process Cutputs

Module: 4 - Business Objects
Obimct Stuio, Business Objacts, BLUE PRISM CONTENT, Action Stage, Inputs and Outputs, The Process Layer
Module; 5 - Object Studio

Creating a Business Object, Application Modeber, Spying Elements, Altrbules, Attribute Selection, Launch, Wall, , Timeouts,
Terminate, Writs, Press, Attach and Detach, Read, Actions, Action inpuls and Qulputs, Dala Hems as Inguts

Module: 6~ Error Managament

Exceplion Handiing, Recover and Resume, Throwing Exceplions, Presenving the Curent Exception, Exception Bubbiing,
Exception Blocks, Excaption Handling in Praclice.

Module: 7 - Case Managemsnt




NSRIT | Academic Regulaion 2020 (R1) | Incustry Conmect Courses | Approved in 6™ ACH | Applicablz for te students admilted from

H022-23 and woa k. ACY 2023-24

Queue Bems Commercial in Confidence, BLUE PRISM CONTENT, Work Guews Configuralion, Deler, Attampis, Pause and

Resume, Fiters Reports
Modula: B - Additional Festures

Safe Stop, Colection Actions, Cholce Stage, Logging, Log Viewer, System Manager, Process/Business Object, Grouping,

Process and Obect Refarencas, Export and Impar
Module: 8 = Consolidation Exerclse
Order System Process

Assesament

Mode of Delivery
No. of transferable credits for redemption

Credits validity
Dadicated certificate by the collaborating industries

Offiine F Online

B (Six)

7 vears fom ihe date of regisiration of the program and
rernains ML afler redamplion for the award of the dagree.

Yes

CONTRO CoPY

hairman
d of Studies
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201CC05 Infarmation Security and Ferensics 2 0 8 6
Version: 01.00
Duration 150 hours {2 hours theory and 8 hours practical per week) &s specified above
indusiry Cokaborator Wiz, HMI Enginaering Services, Yisakhapainam
Al the end of the course, siudents will be abla 1o
Mapping with POs
Code Coursa Outcomes Dok
POs/PS0s  Weight
Understand the basic terminology of wvarous servers .
2010005, 1 ' L1, 12,13
e ing. seculy andTiecki: 1.23.PSO# 3
20ICC05. 2 Explore the web appications, testing, debugging, hacking, etc. ~ 1,2,3,P501 3 LLLZL3
20ICCOS. 3 Understand the coding techniques 1,2.3,Ps0®# 3 LLLZLS
20ICC05, 4 Demanstrating the usage of 1ools for tesfing, hacking, elc. 1,2.3.Ps08 3 LLLZLD
20ICC05.5  Execute the code using varous algorithms ,2,3,Ps0# 3 LLLZL3
201CC05. 8 Perform various case studies o dive desp. 1,2.3.PS0# 3 LLL2L3

1. Weaidy Condribuling | 2 Modarataly Contributing | 3. Strongly Conérbuting, for fhe afteinment of respeciive POs
L1: Remember | L2: Understand | L3: Apply | L4: Anatyze | LS: Evaluats | L6: Craste, Dok:Depth of Knowledge

Deliverablas
Domain 1= Introduction & Terminology

Global Anonymous: Proey Server, TOR Browser, VPN, S0OCKS, RDP, Psiphon, Suface Web, Desp Web, Dark Web,
e Terminology aboul Web, Servers, Systems, Metwoek Programming Langueges, Hacking, [T Securily, Intro to
CAWASF Top 10 Vulnerability. Intro to Bug Bounty & Enterprise Securty and Risk Management with 1T Sacurity Life
Cycle, Case Studies of Hacking, IT Securily & C Forensics, Phishing + Live Hacking Impact Demonsiration

Domain 2 = Hacking to Explore

Web Application Penefration Testing based in CWASP TOP 10 Yulnherabiilies with Live Ex. Live Demanstration of SGLI,
¥5E, CERF, and ofher bugs with tools and wifh Manual Testng. Bug Bounty, Latest CMS Exploitation, Cryptography &
Fractical Implamantation, 551 Vulrerabiliies & Live Tesfing. Mobile Hacking, Snifing, Virus, Ransomware, Intro to
anding & Luhn glgarithm

Domain 3 - Defence In Depth

Secure Code Review & Code Brabibing Techniques, Enlerpeise Security, Risk Managemert & Report, Tools & Waeb Apps
Penefralion Tesfing, Hacking Attacks & Case Sludies, WAF, Firewall, Honeypols, UTM, Infroducticn to Security
Compifance, intreduction to Mabile Apps Pen testing, Defence for Vulnerabilites

Domain 4 — Hacking Automation

Virtualzation, Toals for Penetralion Testng & Hacking. Kali Linux & Ifs Applications with Uses, Cioud Security & Il's

Furdamenias, SGLMAP, Metaspiolt, nmap ele, Explolts & Incldent Response Analysts, o to Explot Development &
Research,
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J022-23 and w el ACTY 2023-249
Assesament
Made of Delivery Offline | Criline
No. of transfarabla credits for redemption B (5ix)
Credits vafidity T years from fhe date of regisirafion of the program and

remains NIL afier redemplion for tha award of fha dagres.
Dedicated certificate by the collaberating industries  '¥es

Board of Studies
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m 20ICCO6 Battery System — Design Engineering 2 0 8B &
Varsion: 01,00
Duration 150 howrs {2 hours theary and B hours practical per week) as specified above
Indusiry Collaborator Mfs. Vihaan Blectrix, Visakhapatnam
Al the end of tha course, students il be able 1o
Courss Outcomes Mapping with POs
e POS/PSOs  Weigh Do
2MCC06.1  Detarmine specifications of the Battery sysiam 1,2, 3. PSO# 3 L1, L2 L3
2CC06.2  Design the Batiery system 1,2,3. PSO# g LLL2L3

evaluate each desgn opfion based on paramelers such as
safaty, perlormance and cost

2¥CC054  Tesfing and validation of the design 1,2, 3, PSO#1 3 L1 LZ L3
ANCCO8S  perform safely fest i minimize overcharging and everhesting 1,2 3, PSO# 3 LLLZL3

2RCC056  perlorm falure mode and effect analysis of te Battery System 1.2, 3. FSO# 3 L1, L2 L3

1. Weakly Contribuing | 2. Moderately Centributing | 3. Strongly Cantributing, for Ihe attsinment of respective POs
L1: Remermber | L2 Understand | L3: Apply | L4: Analyze | L5: Evaluate | LE: Create, Dok:Depth of Knowiedge

Deliverables

Determining specifications of the Battery system

Eleciric Vehich level specificalions, EV specilications into Battery System level speciications, Batlery potantial and load
requirement based on Electric Vishicle specification, list various design oplions | specifications avafiable at each componant
ievel of the Ballery system, selection of battary system specifications 1o sult spacificaions of cells and modules, Batlery
system circuil basad on Batiery application, electrical, mechanical or thermal interface requirements, stafstical modeling ang
stale diagrams for the battery oparations.

Designing the Battery aystem:

Cross-unclional pariness 1o inlegrate the batlery info the final syslem, designing, buildng, and testing code to satisfy design
recuirements, hardware, and software sysiems for baltery protecion, charging and gauging, design conmeciions batween
anode { cathede terminals fhrough use of suitable busbars, simulations of the designed ciroul, charging and dischanging of
the battery in a conbrolled manner,

Testing and validation of the design:

design areas where checking ard lesting is essential, requirements for confinuous awomation test case, correct applisation
for activation, using technalogies of fraclion ballery and batiery charger.

Performing safety test:

lest plans for batteries at lhe component and system level, salsty test 1o minmize overcharging and overheating.

Performing cycle teat:

failure mode and effect analysis (FMEA] of the batlery syslem, SoC for determining slecialyle’s specifi gravity in each cell

2HCC05.2 1,2,3,PS0# g LuLald
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by using Mydrometer,
Performing load tast:

inad tesding 10 remove AMPS from a baliery, electrical warst-casa (cioult partarmance), riqorous faliure ool cause on batiery
refated problems,

Assessment

Mode of Delivery Cffiing / Onling

No. of transferable credits for redemption B (S

Cradits vabdity 7 years fram the dale of registration of ®e program and remains

MNIL gfter redemption for the award of the degres.
Dedicated certificate by the collaborating industries  Yes
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20ICGO7 Block Chain Technology 2 0 8B 6
Version: 01.00
Curation 150 hours {2 hours theery and 14 hours practical par week) a3 spacified sbove
Induslry Colaborator M5, HMI Engineering Services, Visakhapatnam
At the end of the cowrse, studenss will be able o
Mapping with POs
Code Course Outcom
# POSIPSOs  Weight OO0

20CCO7.\  Leam basics of Blockchain 1,23 P50#1 3 L1, 12, L3
20CCO7T2  Understand various Types of Blockchain 1,23, P50Mm | Lt L2 L3
206CCO7.3  Demansirae the concepts of Blockchaln 1,23pP508 3 LLLUQ
20ICCOT 4 Study the basics of Eihereum 123.PsO81 3 LLLAL3
20ICCOTS  Leam Soidity 1,2,3,P508 3 LLLZL3
200CCOTS  Implement the Dapp 1,2.3.P508 3 LLLZL3

1, Weakly Contributing | 2. Moderately Contributing | 3. Strongly Conlributing, for the altainmeant of raspeclive POs

L1: Remembar | L2 Understand | L Apply | L4: Analyze | L5: Evahste | LE: Create, Dokl Depth of Knowledge
Deliverables

Intraduction to Bloskehain

Definltion of Blockchaln, History of Blackchain, Explaining Distributed Ledger, Blockchain ecosystem,
Explaining Distributed Ledger

Types of Blockchain

PrivalefConsorium/Permission-less, PublicPermissioned Implementation diffiersnce, What Blockchain has to
offer across Industry? Companies currently using Blockchain, Overview of what we are going to study in this

course,
Key Concapts of the Blockehaln

Mining -Mining algorithm, Node, peer, and block explanation, Merkle tree and Biockchaln, Conseasus
Mechanisms- proof of work, prood of stake, How Bitcoin Blockchain works? What is Transaction?

Introduction to Ethereum

Ethereum; Blockchaln with smar contract, What is Ether? Bilcoin vs Ethereumn Blockchain, What is Ethersum
wallst? What is Smart Confract? Ethereum clients, Geth Infroduction, Sefting up Private Blockchain using Geth.
Learn Solidity

infroduction to solidity, Hands on solidity, Understand and implement different use cases, Implement and
deploy smart contract on Sleckehaln,

Implemant Dapp

Setting up the envirenment, Tools to install - Truffle, MetaMask Testrpe, Implemeant and deploy your first
Dapp, Different use cases for implementation of Dapp.

Future Scope

Talk about the future of the Blockchaln, What k& Hyperedger? What is Hash graph? Discussion an cumrent
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research on Blockchain, Understand curment industry chalienges and needs.

Agsessment

Mode of Delivery Cffting ! Crline

Wo. of transferable credits for redemption & (Six)

Credits vaiidity T years from the date of registration of the program and

remains ML afier redamption for the award of the degrea,
Dedicated certificate by the collaberating Industries  Yes
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201CC08 Network Administration 2 0 8 &
Version: 01.00
Duration 150 hours (2 hours theory and B howrs practical per week) as specified above
Indizsiry Collaboratar s, HMI Enginesring Senvices, Visakhapatnam

At the end of the courss, students will be able to

Mapping with POs

Code Course Qutcomes POs/PSOs  Weght

Dok
Understand the processes of updation, Instaliaben of Opersting

201CC08.1 S 1,2, 3,P50#1 ;] L L2 L3
20ICC08.2  ynderstand fhe mapping of Hardware devices 1,23,Pso1 3 LLLZL3
20ICCOB.3  pamanstrale the mansgement of group and Computer aceounts 1,2,3,P508 3 LLLZL3
20ICCO84  Explain the File System Managament 1,23,Ps08 3 L2
201CCO8.5 Shudy the senver administration 1.2.3 P8O &1 1 L1 23
20ICCOBE  Explore the disaster recovery 1,29, P50 81 3 L L2 L3

1. Weakly Contributing | 2. Moderately Contributing | 3. Strangly Contribuing, for the attainment of raspeclive POs
L1: Remember | L2 Undersiand | L3: Apply | L4: Analyze | L5: Evaliate | L&: Creale, Dok:Depth of Knowledge
Deliverables

Overview of Networking.

instaling or Upgrading a Mebwork Cperaing System, Freparing for instaliation, instaling from diflerent instalation mediums,
Upgrade process, deniifylng setup eros

Managing Hardware Devices

Understanding device drivers and Pri. Adding new devices. Harware resourca setiings and diives signing, Hardviare profies
Creating and Managing Accounts

Usar autenlication, Liser profiles. Creatng, managing and froubleshoofing user accounts,

Implernenting Group and Computer Accounts

Creafing group objects. Group types and scopes. Bulld-n groups. Creating and managing computer aooounts.

Managing Fils Access

nfoduction oile systams. Crealing and managing shared olders. Managing shared lder permissions, NTFS permissions
Managing Disks and Data Storaga

Disk managemant concepts. Managing patiions and volumes. Faul iolerant disk siategies. Montodng disk healh, Disk utfies,
Advanced File System Management

File and folder africules. Advanced afribules. Disk quotas The dstribuled fis system

Implementing and Managing Printers
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instaling and sharing printers, Configuring and managing prnter resoumes.
Using Group Policy

Crealing and ediling group policy objects. Group palcy Inharitance.
Sarver Adminisiration

Procedures and standards. Temninal senvices and remote adminisiration. Delegaling administraive. sufhonity. Sofweare update
SEIVICES,

Manitering Server Performance and Disaster Recovery
Tasi manager, event viewer and perfomance console, Planning dsaster recovery, Backing up data. Automaied system recovary,

Assessment

Mode of Dellvary Offtinge ! Onling

Ne. of transferable credits for redemption & (Slx)

Credits validity T years from the date of registration of e program and remains

NIL after redemplion for the award of the degres,
Dedicated certificate by the collaborating industries  Yes
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MEE] 201009 Product Engineering 2 0 14 ¢
Version: 01.00
Curation 240 hours {2 hours theory and 14 hours praclical per week) as specified above
Industry Cofaboretor Wis. HMI Engineering Services, Visakhapalnam

Al the and of the course, students will be able o

Code Coursa Qutcomes Fm”m“ﬂ" T‘ng Dol

201CC08.1  Understand fhe basics of Mandaciuring Process 1,2, 3, PSO#1 1 L1, L2, 13
20ICCO8.2  Expiain the Manulacturing Design 1,2,3,PSO# s L1213
20ICC03  Explore various Production Processes 1,23, PSO# 3 LI L2 L3
201CCC84  Demonsirate various Production Mechine Operations 1,2,3,PS0 81 3 LLLELE
CCoe5 Shudy the Product monioang 1.2 3 PSO# 3 L1, L2 L3
MICOI9E  Execute the Product Logistics 1,2,3,PSO# S S Y B

1. Weakly Conlribuling | 2. Moderately Contrituting | 3. Sirongly Condributing, for the aitainment of respective PCs
L1 Remember | L2 Understand | L3: Apply | L4: Analyze | L5: Evaluata | L&: Create, Dok Depth of Knowledge
Dellverablas

Manufacturing Process Ovendew

Frodust cancapts, Marke! feasibility, Enginearing design, Prototyping, Produstion, Markelingiseles

Manufacturing Dasign

Product anaysis: Malerals, Cosl

Praduction methods: Assembly linas, Work calls, Inventory, Work flow
Quality control: Production manitoring, Product testing

Production Processas
Machine and process ovendews: Baring and machining, Presses, Molding/Casling, Welding, Finishing, Assembly
Materials: Applicable types, Cost, Availability

Production Machina Oparatlons

Pregses, Mokling/Castng, Crilling/8oring, Machining, Welding, Finishing, Advanced inelligence, Aulomation, Programmabie
Logic Controfiers

Produciion Monitaring
Mondtering production processas: Baselines, Environmental control
Cuality improvement: Production improvernand

Finished Product Logistics
Dedrvery methods, Delivery opSons, Cuslomer ineraction

Assessment




NERIT | Academiz Regulatian 2020 (R1) | Industry Connect Courses | Approved in 6% ACM | Appiicable for the studerts samited from

Mode of Dellvary
Ne. o fransferable credits for redemption

Credits validity
Dedilcated certificate by the collaborating Industries

2022-23 and woa f. ACY 2023-24

Cffiine | Cnline
B [Six)

7 years from the date of registration of e program and remains
NIL afler redemplion for the eward of the degree.
Yas

CONTROLLED COPY

of Studies
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Industry Colaberator Mis. Vihaan Electrlx, Visakhapainam

Atthe end of the courss, studants will be abis to

Mapping with POs
Code Course Outcomes B0s { PS0s Weighi Dok
ICCI01  Evaluale the existng Machine Leaming (ML) processes 1,28P80M 3 LL23

A0ICC10.2  Analyse large and complex datesets to exdract insights and salkecl

L1, L2 L3
the appropriate lechnique 1o be used 1,2, 3, PSO# 3

20IEC103  peveinp models to achieve the business objsctives L43psOM1 3 LW
C i
20CC104 .ﬁd:aimﬁ:_il'rammlm leaming algorithms thaet could ba used to .23 PSO# 3 1,12 L3
solye a given problam
ZICCI05  Partorm statistical analysis to rasalve dats sl problens 1.23Ps0m 3 LLLAL3
20ICC108  Train models and oplimize thalr hyper-parameters 1.2,4Ps0Mm 3 LLLALLS

1. Weakly Confribufing | Z Moderalely Contrisuting | 3. Strongly Contributing, for the abiainment of respective POs
L1: Remember | L2: Understand | L3: Apgly | Ld: Anslyze | LS: Evaluste | LE: Create, Do: Depih of Knowiadge

Dalfverables
Prapare to Develop Machine Learning (ML) Systems:

Machine Learning (ML) processes, sppropriate datesets and data represeniation melhads. large and complex datasats o
axiract insights, need of retraining the existng machine programs based on cbjectives, data vaidalion stralegies. pre-
processng or fEalure engineenng for a given dafssat, data augmentgtion pipelines, models 10 achieve the business
objectives, slong with the relevant metncs 5 irack.

Develop and Assist in the implementation of Machine Learning (ML) Systems:

Machine leaming algorithms, Logistic Regression, and Naive Bayes, based on satistical madellng procedures, data cleaning
1o remave fhe imetevant data and ensure its quaily and accuracy, data scouisition process, prepara ihe data by transiorming
texiual and graphical data info numbers for use in the machine leaming systern, creste data ppeine depending on tha
machine lsarning application needs Linear Regression, , diferences in data distribution. statistical analysis to resoive data sat
problems, soive complex probiems with muttilayered data sets. use data modeding and evalustion strategy to find patterns
and predict unseen instances, evaluate and ransform data science prototypes.

Perform maching learning tests:

Design machine learning syslemsiapplications and seffrunning Artificial inseligence (Al) software to aulamate pradiciive
madels, camy out machine learning tests, interpret the teet resuts and maka appropnate adjusiments based on test resulls,
Carry ouf research and implement best practices % Improve the existing maching leaming infrasiruciure, optimize axisting
maching keaming ibrares and frameworks based on testing. create useful infarmation from unstructured data by auto-tagging
Images and tex-lo-speach conversions.

Train and retrain models:
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Ttain models and opfimize their hyper-paramelers, analyses e arars of the model and develop appropriate stralanies to
recify tham, retrain e existing systems based on new machine leaming model, document the maching leaming processss
as per the organizatiana policy, follow the lates! maching leaming developments and technologies,

Assessment

Mode of Delivery Offfina { Caline

No. of transferabla credits for rademption B [Si)

Cradits validity T years from the date of reglsiration of the program and remains

NIL after redemption for the award of ihe degree.
Dedicated certificate by the collaborating Industries Yz
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Induséry Coliahorator Mis. Vinaan Electrix, Visakhapatnam

Atthe end of the course, students will be shie ta

Mapping with POs
Code Course Outcomes FOS / PS0s Weight Dok
201CC11. 1 Determine specificalions of the Sattery system 1,2, 3, PSD# 3 L1,L2,L3
200CC1. 2 Dasign the Batiery system 1,23, PSO# 3 L1.12.13
QICC1.3 evaluate each design opfion based on parameters such as 1.2.3. PSO#1 3 11,12, L3
salety, performance and cost
20ICET1. 4 Tosting and validation of the dasign 1.2, 3, PSO# 3 L. L2.L3
20ICETL8  perform safety test to minimize overcharging and overheating 1,2,3, PSO#1 3 LLL2 L
MCC1 8 pertorm failure mode and effect analyais of the Eattery Syslem 1,2,3, PSO# 3 LLLE LS

1. Weaidy Contributing | 2 Moderataly Contributing | 3. Strongly Coninbuting, for the atainmant of respecive POs
L1: Remember | L2: Understand | L3 Apply | L4: Anaiyze | LB: Evaluste | LB: Create, Dok Depth of Knowledge

Deliverables
Determining specifications of the Battery system

Electric Vehicle level specifications, EV specifications into Batlery System level speciications, Battery potential and load
requirement based on Eleclic Vehicle spechoation, kst various design oplions | specificatons available at each componen
level of the Babery system, selection of battery syslem specifications fo sull specifications of cells and modules, Baltery
system circuit based on Batlery application, electical. mechanical or ferma infeniace requirements, statistical modelling and
stale diagrams for the tatlery aperalions.

Designing the Battary system:

Cross-funclianal pariners to mtagrate: the battery info the final syslem, designing, buikding, and lestng code o salisfy design
requirernents, hardware, and software systems for vatiery protechion, charging and gauging, design connacfions hetwaen
anode | cathode terminals through uss of suitable busbars, simuiations of the designed creult, charging and discharging of
the battary in 2 controlled manner,

Testing and validation of the design:

design areas where checking and testing is essentlal, requiremants for conbinuots automation test case, coreci spplcation
for aciivation. using technalogies of traction battery and bebiery charger

Performing safaty test:
tesst plans for batteries at the component and systam lewved, safity leet % minimize overcharging and ereerhaling.
Performing cycla test:
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falure mode and effect analysis (FMEA) of the battery system, SoC for determining slectrolyie’s speciic gravity in each o=l

by using hydrometer.
Performing load test:

Inzd testing 1o remave AMPS from a battary, slectical worsl-case (oiroul parformance), rigorous fallure foat cause an hatteny

retated problems.

Assosement

Mode of Delivery
No. of transferable credits for redemption

Credits validity
Dedicated cortificate by the colleborating Industries

Offiing { Onding
& {Si)
¢ years from the dale of reglstration of Be program znd ramains

NIL afler redemption for the award of the degres.
Yeg
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WEEH 201CC12 Industrial loT 2 0 8 g
Version: 01.00
Durafion 15£Ih1:|urs|:2hmx!heurgranﬂﬂhm;rmmrmk;aﬁmﬁﬁedmve

Industry Collaborgior M's. HMI Engineering Services, Vigakhapatnam

Atthe end of the coursa, sludents will be able o

Mapping with BOs
Code Course Qutcomes PO | PS0S Welght Dok
MICCIZT  Understand the basics of 10T & (OT 1,234 PSO1 3 L1-L3
2MCCI22  pamansirata he compenents of NOT & 10T 1,2, 38 B501 3 L1413
2MCCI2Z3  Duceibe the Communication Teshnologies of llaT 1,2, 38 PSO1 3 L-L3
20ICC124  pnapoe the Visualizalian and Diabs Types of 1T 1.2, 38 PSO1 3 L9143
AMCCI25  Degcribe the methods of Resrieving the dala 1.2 38 PSO: 3 L1-L3
0CC128  Eyptain the Control & Supervisory Level of Aulomation 1,2, 3 & PSOT 3 3
Dieliverables
MODULE 1: introduction & Architecture
Theary

lloT and connecled worid, ihe difarence between |oT and aT, Archilecture of T, 10T rode, Challenges of 10T,
Fraclics
Introduction to Arduing, ESp8288, Infroductan o raspberry PL

MODULE 2: IOT Compaonents

Theory

Fundamentzls of Control Systam, inkroductions, companents, elased loop & open loop systam.

Itreduction fo Sensors {Description and Working principle): Sensor, Types of sensors, working principle of basic

Sensars - Uirasonic Sensor, IR sensor, W02, Temperature and Humidity Sensors (DHT-11}. Digital switch, Electro
Praclice

Measurement of femperature & pressure values of fhe process using raspbermy pinode mow

Modules and Sensors interfacing (IR ssnsor, Uirasonic sensors, S0l moisture sensor) using Respbemy piincda moy,
Modules and Actuators interiacing (Relay, Motor, Buzzer) using Raspberry panode mow.,

MODULE 3: Communleation Technologies of iloT

Thaary

Communicasion Pratocols: IEEE B02.15.4, Zighee, Z Wave, Blustoath, BLE, NFC, RFID

Industry standards communization technology [LoRAWAN, OPC UA MOTT), connecting into existing Modbus and
Profibus technology, wireless network communication,

Praction

Dermonstration of MOTT communication

Demenstration of LoRa communication.
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MODULE 4: Visuzlization and Data Types of lloT

Theary

Frent-end EDGE devices, Enterprize datg for |ioT, Emerging descriptive data standards for loT, Cloud data base, Cloud
comguling, Fog o Edge computing. Connecting an ArduinofRaspberry pi 1o the Web: Introduction, sefling up the
Arduino/Raspberry pi development environmind, Uptions for Internat connectivity with Arduing, Configuring your
ArduinaiRaspbamy pi board for the (aT.

Practice

Visualization of diverse sansor data using dashboard (part of 1aT's ‘control pangl’)

Sending alert message to the user. ways to contral and interact with your enviranment)

MODULE 5: Refrleving Data

Theory

Extraction from Web: Grabbing the content fram a web page. Sending data on the web, Troubleshooting basic Arduine
iesues, Types of [oT interaction, Machine to Machine interackon (M2M),

Practice

Device control using mebile Apps or through Wab pages.

Maching to Machine communication,

MODULE &: Contral & Supervisory Leval of Automation

Theary

Programmable logic controller (PLC), Reakime contral system, Supervisory Conlrol & Data Acquisition (SCADA). Hill in
an aulomation process, ERP & MES,

Praclica

Digital logl: gates programming using ladder disgram.

Implementation of Boolean expressian using laader diagram.

Simulation of PLC to understand the process control concapl.

MODULE 7: Application of 10T

Case siudy. Health monitoring, lof smant Gy, Smart irigation, Robot surveilance,

Agsesamant

Mode of Delivary Offiine ! Criline

No. of transferable credits for redemption 6 {Six)

Credits validty 7 years from the dale of registration of the program and

remains NIL after redempiion for the award of the dagree,
Dedicated certificate by the collaborating Industries  Yes




	a. Transfer of a candidate from Autonomous / Non-Autonomous Institution affiliated to JNTUK
	b. Within the Institution from one regulation to other academic regulation
	A student taking admission under one regulation, say Academic Regulation 2020 in the first year, shall continue with the same regulation and should earn the necessary credits as metioned in the academic regulation at the time of joining.  However, In ...
	In both the cases (a) and (b), the details shall be forwarded to the parent university along with the proceedings of the Academic Council.

