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FACULTY OF SCIENCE AND ENGINEERING
DEPARTMENT OF MECHANICAL ENGINEERING

Syllabus for B.Sc. in Mechanical Engineering [Based on OBE]
[Part A]
GENERAL

THE UNIVERSITY

The Sonargaon University (SU) is one of the Bangladesh's preeminent private universities, approved by
University Grants Commission (UGC) of Bangladesh and the Government of Bangladesh (GoB) and
sponsored by Sonargaon University Trust (SUT). All the members of the Board of Trustees, mostly eminent
entrepreneurs from academic arena felt the need for a private university to bring quality education within the
reach of the students at modest economic means. The quality of teaching and learning is underpinned by the
best teachers-student’s ratio. Distinguished faculty members teach at every level as well as engage in
groundbreaking research. Academic and other activities are monitored regularly by the UGC and supported
by a strong academic advisory council.

The goal of this university is to impart world class education and provide research facilities, so that the
students can attain their full intellectual, social and personal potentials. SU also wants to create facilities for
higher education at an affordable cost keeping in view the challenges of the twenty-first century. The
University is committed to develop human capital by cultivating creative thinking in individuals. It offers
Outcome Based Education (OBE) through best modes of teaching.

VISION OF THE UNIVERSITY
The vision of SU is to become a leading University and remain as a top center of excellence in higher
education and research. It aims at attracting brilliant students, teachers, scholars from all over the world.

MISSION OF THE UNIVERSITY

The mission is to impart world class education and to provide research facilities so that the students can attain
their full intellectual social and personal potentials. SU also wants to create facilities for higher education to
the students of Bangladesh at an affordable cost, keeping in view the challenges of the twenty first century.
SU is committed to develop human capital by cultivating creative thinking in individuals. It offers education
through modes of teaching.

ACADEMIC CALENDAR

The academic year shall be divided into 03 (three) regular Semesters in a year i.e. 1st-Spring, 2nd-Summer
and 3-Fall Semester. Each semester ordinarily having duration of not less than 12 (twelve) weeks of classes.
There shall be a Mid-term Examination in the middle and a Final Examination at the end of each Semester.
The examination will be conducted as per Academic Rules and Regulations.

GUIDE LINE FOR CLASSES AND EXAMINATIONS IN A SEMESTER

A. Total Class in a Semester 12 weeks

B. Recess before Mid-Semester and Semester Final Exams 2 weeks

C. Time for Mid-Semester and Semester Final Exams ; About 4 weeks
D. Publication of Results + Inter-Semester Recess : 2 weeks

MINIMUM REQUIREMENTS FOR THE DEGREE
A. Completion of 160.00 credits.
B. Passing all courses individually and maintaining a minimum CGPA of 2.25 out of 4.00.
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EVALUATION

A. Continuous Assessment
B. Mid-Semester Exam

C. Semester Final Exam

30%
30%
40%

Continuous Assessment= Class Tests + Assignments/Quiz + Attendance & Class Performance.

GRADING

A. Grade Point Average (GPA) and Cumulative Grade Point Average (CGPA)
Grade point average (GPA) is the weighted average of the grade points obtained in all the courses
passed/completed by a student in a Semester. ‘F’ grades will not be counted for GPA calculation. GPA of a
Semester will be calculated as follows:

n n
i=1 i=1

where nis the total number of courses passed by the student, Ciis the number of credits allotted to a particular
course i and Giis the grade point corresponding to the grade awarded for i-th course. Cumulative Grade Point
Average (CGPA) gives the cumulative performance of the student from first Semester up to any other
Semester to which it refers and is computed by dividing the total weighted grade points

(O, C;G;) accumulated up to the date by the total credit hours (X1, C;).

Both GPA and CGPA will be rounded off to the second place of decimal for reporting.

B. Grading Scale
The letter grade system shall be used to assess the performance of the student shall be as follows:

Numerical grade Letter Grade Grade Point Assessment Remarks
80% or above A+ | APlus 4.00 Outstanding
75% to less than 80% A A Regular 3.75 Excellent
70% to less than 75% A- | AMinus 3.50 Very Good
65% to less than 70% B+ |BPlus 3.25 Good
60% to less than 65% B B Regular 3.00 Above Average
55% to less than 60% B- B Minus 2.75 Average
50% to less than 55% C+ | CPlus 2.50 Below Average
45% to less than 50% C C Regular 2.25 Poor
40% to less than 45 % D - 2.00 Very Poor/Pass
Less than 40% F - 0.00 Fail

C. Grade Improvement

It is expected that the students will do better in their regular examinations. Grade improvement to be
considered as a privilege, not the right. Thus, the improvement fees have been kept at regular rate.
The reason for charging such fee is not to consider it as a revenue generation source but to
discourage any abuse. However, if a student wishes to improve the grade of any theory course, s/he
must register the required course with regular offered courses of any semester within two consecutive
semesters after publishing the result of the course, provided there is opportunity to attend the classes
regularly. But no improvement courses can be registered after final semester. It should be
remembered that a student can register only one improvement course with the offered courses in a
regular semester. However, for 4-year degree programs, a student may appear in the Improvement
Examinations for the courses, whose grade is below B+ in maximum 7 (seven) and 8 (eight) courses
respectively in his/her study period.
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For improvement courses, like regular course, the student will earn the marks of continuous
assessments in classes and other marks will earn from Mid-Semester and Semester Final
Examinations. In this case, the transcript of the student will show the higher grade between previous
and present grade and maximum grade awarded for a course will be ‘A=’ (A Minus).

If any student wishes to take this privilege, s/he has to take written permission from the Head of the
Department through Coordinator within 05 (five) days from the date of publication of results and a
copy of permission must be attached with the prescribed registration form. Then, a student will
register the course with regular courses by following the rules of SU. It is mentioned that a student
cannot register the course(s) for grade improvement, which s/he registered any time as
repeat/retake/self-study course(s).

(1) A student can register only one improvement course in a regular semester. However, for 4-
year and 5-year degree programs, a student will appear in Improvement Examinations for
grade improvement (whose grade is below ‘B+’) in maximum 7 and 8 courses respectively in
his/her study period and every course will be repeated one time only.

(2) No improvement examination can be allowed for sessional or sessional related courses.

(3) A student cannot register the course(s) for grade improvement that he/she registered any
time as repeat/retake/self-study course(s).

(4) For grade improvement of any course the student must register the course with regular
offered courses of any semester within two consecutive semesters after publishing result of
the course, but no improvement courses can be registered after final semester.

Course Withdrawal

If a student is unable to complete the Semester Final Examination due to illness, accident or any other
valid reason, etc. he/she may apply in prescribed form to the Registrar through his/her Adviser and
Head of the Department for total withdrawal from the Semester within 5 days after the end of the
Semester final examination. However, he/she may choose not to withdraw any laboratory/sessional/
design course if the grade obtained in such a course is ‘D’ or better and that he/she has to indicate
clearly in his/her withdrawal application. In case of illness the withdrawal application must be
supported by a medical certificate from Registered Expert Medical Officer. The Academic Council will
take final decision about such an application. To continue study, they will be required to take
readmission within two succeeding semesters by paying all dues as per the rules of SU in addition to
the regular fees. This facility in case of withdrawal and readmission can be availed once during the
study period. The grade ‘W’ (Withdrawal) is also assigned when a student officially drops/withdraw
course(s) within the date mentioned in the academic calendar for the semester.

Incomplete (1)

If a student does not register any offered course of a regular semester, then this course is defined as
‘Incomplete Course’ and s/he can register this course when offered by the department in the
subsequent semesters.

Retake (R)

If a student doesn'’t appear or fails in the Supplementary Examination on a course failed in a semester,
the course will be defined as Retake Course and normally s/he will have to register the Retake
course(s) with the regular courses after publishing the result of the course(s) in any following
semesters, provided there is opportunity to attend the classes regularly. The Retake Course is defined
as ‘R’. The student will earn the marks of continuous assessments in classes and other marks will be
earned from Mid-Semester Examination and Semester Final Examination. Whatever might be the
total marks obtained by the student, the highest attainable grade in case of the Retake course is ‘A-’
(A Minus).

aon University [SU)

@Sonarg
P crrErits TSRSE (W)

9640 ¢ ofed



UGC & Govt. A

The students willing to appear at such examinations must apply to the respective Head of the
Department through the Advisor/Coordinator to appear at the said examinations with the payment of
all dues (as per rules) within five days after the publication of Semester Final results.

(1) If a student fails in either Supplementary Examination or s/he does not attend in
Supplementary Examination on a course, then s/he can register this course with the regular
offered courses of a semester as a Retake course.

(2) If any student does not appear both in Mid-Semester Examination and Semester Final
Examination on any course, then s/he cannot register the course for Supplementary
Examination; but s/he can register this course with the regular offered courses of a semester
as a Retake course.

(3) If any student does not attend in classes without withdrawal within the time limit (normally up
to the time of drop of a course from any semester) will be given the grade ‘F’ in the course
and can register as Retake courses.

(4) All the Retake courses are of grade ‘F’ and are denoted by ‘R’.

Note: For the students, who did not appear both in Mid-Semester and Semester Final Examinations
should register the retake courses (Grade F) with the regular offered courses of any semester within
3 (three) consecutive semesters after publishing the results, but before 12t semester.

Repeat (RT)

The Supplementary Examination of a course will be held only for students obtaining grade ‘F’ (Failed)
in the regular examination. A student will be allowed to appear at the Supplementary Examination on
failed course, in case, s/he fails in maximum three theory courses but not exceeding 10 credit hours
in a regular semester final examination. The Supplementary Examination will be held within 2 weeks
after the publication of Semester Final Examinations results. The respective Head of the
Dept./Controller of Examinations will arrange such examination according to schedule. No
Supplementary Examination will be held on sessional/design/sessional related courses.

The Supplementary Examination on a failed course will carry 70% of the total marks assigned to the
course on the full syllabus of the course and the rest 30% marks being brought forward from the
record of continuous assessments. Whatever might be the total marks obtained by the student, the
highest attainable grade in case of the Repeat Course is ‘A=’ (A Minus). The student will be willing to
appear at such examination must apply to the respective Head of the Department with prescribed
registration form through the Advisor/Coordinator to appear at the said examination with the payment
of all dues (as per rules) within five days after the publication of Semester Final results.

Withdrawal from a Semester (Dropout)

If a student is unable to complete the Semester Final Examination due to illness, accident or any other
valid reason, etc. s’he may apply in prescribed form to the Registrar through his/her Adviser and Head
of the Department for total withdrawal from the Semester before the Semester Mid examination.
However, he/she may choose not to withdraw any laboratory/sessional/design course if the grade
obtained in such a course is ‘D’ or better and that he/she has to indicate clearly in his/her withdrawal
application. In case of illness the withdrawal application must be supported by a medical certificate
from Registered Expert Medical Officer. The Academic Council will take final decision about such an
application. To continue study, they will be required to take readmission within two succeeding
semesters by paying all dues in addition to the regular fees. This facility in case of withdrawal and
readmission can be availed once during the study period.
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H. Some Abbreviations

CA | Continuous Assessment (used for a course extended over 2 regular semesters, such as project/thesis etc.)

| | Incomplete

IM | Improvement

R | Retake (X in result will denote absent in both Mid-Semester and Semester Final Exam)

RT | Repeat

SP | Supplementary

SS | Self-Study

S/U | (Satisfactory/Unsatisfactory) Non-credit Course

W | Withdrawal

WH | Withheld

Note:

(1)  Project & Thesis/Thesis/Dissertation course should be designated by the departmental
identification code followed by 4000 (viz. ME 4000) for 4-year Engineering Programs applicable
for last two semesters.

(2)  Teaching for the courses is reckoned in credits and the credits allotted to various courses will be
determined by the ACUG (Academic Committee of Undergraduate) with the following guidelines:

SIN Type of Course Credit Contact Hour/week
.« | Theory/Lecture (Taught)/
() Seminar (Discussion) 1.00 1.0
(i) gutorlall Practice/Technical 100 10
ystems
(i) Independent Lab/Sessional/Design 0.75 1.5
Special Study Elective (Studio) 1.00 2.0
. Project & Thesis/Thesis/
) Dissertation 1.00 20
(v) | Design Studio 1.00 1.5
(vi) | Field Work/Field Survey 1.00 2 weeks of field work

Industrial Attachment
(after completion of all courses)

As per approval of UGC

1-3 months

Internship

As per approval of UGC

As per approval of

(after completion of all courses) UGC
(ix) | Internship (within study period) Non-credit (For B. Arch) As perofchj ggproval

N.B.: 1.0 Contact Hour = Lecture of 50 minutes.
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2.

[Part B]
ADMISSION REQUIREMENTS

ACADEMIC QUALIFICATIONS

A

A student should have minimum GPA of 3.00 out of 5.00 and 2.50 out of 4.00 (including additional
subjects) in SSC and HSC/Diploma or equivalent examinations in case of CE, ME, CSE, EEE, TE,
NAME and Arch programs.

For the programs of Science, Engineering and Architecture, the candidates must pass in Physics,
Chemistry and Mathematics at HSC/Alim/A-Level/Diploma examinations. No candidate from
Arts/Business studies/Commerce at HSC/A-level/Diploma can get admission in undergraduate
programs under Science and Engineering Faculty.

In case of children of Freedom Fighters, minimum combined GPA of two examinations SSC and HSC
or equivalent must be at least 5.0. (Official Freedom Fighter Certificate must be submitted).

Candidate of GED diploma holders will not be allowed for admission. However, the candidate must
also fulfill all other requirements as may be prescribed by the Academic Council on the
recommendation of the Admission Committee. In case of confusion regarding the equivalence, the
case may be referred to Central Equivalence Committee.

CREDIT TRANSFER

A

Credit Transfers from other Universities

(1) A student can transfer up to 50% of the total required credits from other public universities or
reputed private universities in Bangladesh, at this university. However, to be eligible, the
transfer of course contents must match at best up to 80% of the course contents offered at
this university. A minimum grade of ‘B-" (B minus) is required for transfer eligibility; however,
in certain cases, courses with a grade of ‘C+’ (C plus) may be considered, subject to approval
of academic principle and academic standards.

(2) In case of equivalency of two or more courses of another university into one at SU, the
average grade of those courses will be displayed on the SU transcript.

(3) Transferred students are expected to have at least a CGPA of 2.50 on the scale of 4.00 in all
previous examinations at the university level programs to be considered for admission to this
university.

(4) Students willing to transfer from another University must submit syllabus, official transcripts
of courses and grades, together with recent passport size photograph, copies of
certificate/mark sheets or transcripts of SSC/O-Level and HSC/A-Level or equivalent
examinations attested by the Head of the Department/Registrar/Controller of the transferred
university. These documents will be evaluated against the minimum entry requirements to
this university.

(5) If the grading system of any university is not similar with that of this university, the grades
and credits earned from the transferred university might be considered when transferring
those grades and credits to SU upon equivalency. Students would obtain the degree through
the fulfilment of the requirements combining the total eligible transferred credits and the
credits earned at SU altogether. The credit transferred courses would be displayed as usual
sequence on the transcript with the identical abbreviation, ‘ETC’ (Equivalent Transferred
Course) on the right of each respective course title and a note be on the left below.
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3.

4.

Credit Transfer to other Universities

If a student desires to leave this university, s/he must apply one semester before the semester s/he
desires to leave. Otherwise, s/he shall have to pay all dues (as per SU rules) up to the semester
s/he informs the university by written application.

Credit Transfer Procedure

(1) A candidate seeking admission for credit transfer from other universities/institutes should
apply to the Registrar of this University at least 2 (two) weeks before the commencement of
a semester;

(2) After verification of all the documents from the transferred university, Registrar will refer the
case to the Head of the Department concerned.

(3) The Head will arrange a meeting with the Departmental Monitoring Committee (DMC),
Course Coordinator and Assistant Coordinator(s) of the department to verify the syllabus of
this university with the candidate’s supplied syllabus and select the appropriate courses for
credit transfer and prepare a report.

(4) Course equivalencies are determined on the basis of course contents, pre-requisites,
equivalent course numbers, course titles and grades for this University.

(5) The report with all the information will be forwarded by the Chairman of DMC to the office of
the Registrar.

(6) On receiving the opinions of the DMC, the Central Equivalence Committee (CEC) will verify
the justification of the matter. If correction is required, then CEC will return it to the DMC to
correct the report.

(7) Finally, CEC will recommend the corrected Equivalence Report and forward to the Vice-
Chancellor for the approval of Academic Council.

(8) Initially, the Vice-Chancellor may approve the report subject to the final approval of Academic
Council and the decision of the Academic Council will be considered to be final.

9) The decision will be communicated to the Head of the concerned Department, Accounts, IT,
Student Welfare Division, Controller of Examinations and the candidate.

DOCUMENTS VERIFICATION FOR GCE APPLICANTS

A

B.
C.

Must submit attested copies of the Certificate and Grade sheets of O-Level & A-level issued by the
appropriate authority like Cambridge, Pearson Edexcel, etc.

Documents and Grade Sheets from School shall not be considered for admission.

Results for Advanced Subsidiary Levels (AS Levels) will not be considered for admission.

GENERAL TERMS AND CONDITIONS

A

The rules and conditions for admission into different departments/programs shall be framed by the
Academic Council on the recommendation of the Admission Committee in each year, if modification
is required.

All candidates for admission in any department/program must be citizens of Bangladesh unless the
candidature is against the seats those are reserved for foreign students. Candidates for all seats
except the reserved ones, if any, shall be selected on the basis of merit. The rules for admission into
the reserved seats shall be framed by the Academic Council on the recommendation of the Admission
Committee.

No student shall ordinarily be admitted in the first-year class after the start of the corresponding
classes or after the call goes out for the admission whichever is later. The date of commencement of
classes for the newly admitted students will be announced in advance. Both the semesters in an
academic year will remain open for admission.
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D. Prior to admission to the University every student shall be examined by a competent medical officer
as prescribed in the admission rules.

E. Foreign students must pass 12 education years as a prerequisite and get the same grades (as
mentioned for this University) in equivalent examinations from foreign-recognized Institutions. For
more details, click su.edu.bd website to contact the Foreign Students’ Service Cell.

F. Any prospective student having an overall GPA of 8.00 or above in SSC and HSC or equivalent is
eligible to get direct admission but needs to appear on the placement test for English Fundamental
Course.
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[Part C]

THE CURRICULUM

TITLE OF THE PROGRAM : B. Sc. in Mechanical Engineering

MINIMUM CREDIT REQUIREMENTS

A. 160.00 Credits ; General students; and as well as the students of Diploma,
those who are interested to complete the full credits.

B. 144.00 Credits ; Diploma Students.

DURATION OF THE PROGRAM

A. 04 Years : General students; and as well as the students of Diploma,
those who are interested to complete the full credits.

B. 03 Years 08 Months Diploma Students

MAXIMUM DURATION : 6 (six) years

NAME OF THE PROGRAM OFFERING ENTITY
Department of Mechanical Engineering, Faculty of Science and Engineering, Sonargaon University (SU).

VISION OF THE PROGRAM OFFERING ENTITY

Through the active participation of its people, Mechanical engineering department will be acknowledged as a
leader of its discipline, which illustrates quality education, research and innovation. With quality education and
research, department will enable to create skill and well qualified engineers to meet the continually changing
technological, regional and national needs.

MISSION OF THE PROGRAM OFFERING ENTITY

The mission of the Department of Mechanical Engineering is to provide knowledge to the students in the
science and technology through world class education and innovative research so that they will be able to
make impactful contribution to society, nation and world and to develop professional potential and skill of
faculty, staff and students by maintaining training and educational program by which they can achieve lifelong
ability for constructing their professional careers.

OBJECTIVES OF THE PROGRAM OFFERING ENTITY

e To provide the basic knowledge, theories, principle, process and procedure of the main area of
mechanical engineering.

e To make the students ready for becoming leader of our society by teaching, inspiring and counseling to
face the challenges of world-wide economy in 21st century.

e To prepare the student to be able to demonstrate analytical and critical thinking skills to solve the
contextual and numerical problems of mechanical engineering,

e To familiarize the students with moral and ethical values to handle the research finding and maintaining
secrecy of development of patriotism.

e To boost up innovative and creative thinking in promising mechanical engineer to face the challenges of
the forthcoming.

DESCRIPTION OF THE PROGRAM

The department of Mechanical Engineering offers 4-Year Undergraduate Program titled Bachelor of Science
(B. Sc.) in Mechanical Engineering. The curriculum will equip the students with the skills they need to
successfully carry out essential responsibilities including raising the standard of living in civilized communities.
The automotive, train, aircraft, and ship industries, power plants, air-conditioning systems, robots,

UGC & Govt. A

Seonargaon University [SU)
CTARTS TBHSEE (W1®)

940 (5 ofed



heating/cooling systems, and other modern systems are studied by mechanical engineers. Numerous sub-
branches of mechanical engineering were created to explore the aforementioned application fields, including
manufacturing and construction, thermodynamics, energy, machine theory, and dynamics. By giving the
students, the most recent information on the subjects of mechanical engineering, this department hopes to
educate engineers who can work with contemporary technology and promote the growth of the manufacturing

industry.
10. GRADUATE ATTRIBUTES
A. Graduate Attributes related to core knowledge:
. Engineering knowledge
o Problem analysis
o Design/development of solutions
o Conduct investigations of complex problems

B. Graduate Attributes related to Skills:

o Modern tool usage

o Environment and sustainability

. Communication

o Project management and finance
C. Graduate Attributes related to behavior:

. Ethics

o The engineer and society

o Individual and team work

. Lifelong learning

1. PROGRAM EDUCATIONAL OBJECTIVES (PEOS)

PEO 1: To make graduates of the Mechanical Engineering program capable of contributing towards Nation’s
development through their ability to solve diverse and complex industrial problems across a broad
range of design and production.

PEO 2: To transform graduates of the Mechanical Engineering program into successful professionals who
are able to pursue their career in government services, research organizations, industries, and are
adaptable for higher education, entrepreneurship, and professional development.

PEO 3: To enable graduates of the Mechanical Engineering program for adapting to changing scenarios of
dynamic technology with potential to solve larger societal problems using a coherent and flexible
approach in decision making.

PEO 4. Prepare competent Mechanical Engineers knowledgeable and skillful who are able to stimulate and
conduct complex research and develop new technologies.

12. PROGRAM LEARNING OUTCOMES (PLOS)
PLO 1: Ability to gather and apply knowledge of mathematics, science, and engineering.
PLO 2: Ability to identify, create, and solve engineering problems.
PLO 3: Ability to design, analyze and develop computing systems within realistic constraints.
PLO 4: Ability to conduct, evaluate, and interpret experiments.
PLO 5: Apply appropriate techniques, resources, modern engineering and IT tools.
PLO 6: Ability to understand the impact of engineering solutions.
PLO 7: Ability to design civil and structural projects with in social constraints.
PLO 8: Practice behaving professionally and ethically.
PLO 9: Ability to work on multidisciplinary teams and develop leadership.
PLO10: Ability to communicate effectively on complex engineering activities.
PLO11: Demonstrate knowledge and understand principles of Engineering & management to manage projects.
PLO 12: Able to engage in Lifelong learning.
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13.

14.

15.

MAPPING MISSION OF THE UNIVERSITY WITH PEOS

PEOs

Mission 1
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Mission 3

Mission 4

Mission 5
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PLO
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PLO 11

2|2

PLO 12

COURSE DESIGNATION AND COURSE CODE NUMBERING

Each course is designated by a 2 to 4 Letter Code e.g. CE, EEE, ME, CSE, Arch, NAME, LAW, Hum, Math,
Chem, Phy, Ban, etc. identifying the course offering department or program followed by a four-digit numbers

with the following criteria:

A. ME defines the Departmental Code of Mechanical Engineering.
B

The first digit will correspond to the Year, e.g. 1 for 1st year, 2 for 2nd year, 3 for 3rd year, etc. in

which the students normally take the course.

C. The second digit will correspond to the Semester e.g. 1 for 1st, 2 for 2nd, 3 for 3 and 4 for 4th

semester, in which the course is normally taken by the students.

mo

Example for a Typical Course Code Numbering

ME 1101

“[

UGC & Gowvt. Approved

@ Sonargaon University [SU)
L2 CEErits TSHSE (1RI)

The third digit will correspond the departmental course of any area/stream.
The fourth or last digit designates the course type, such as odd digit for Theory, even digit for
Sessional/Design studio and 0 digit for the Sessional Course without theory course).

F. There is a blank space between departmental code and first digit, such as ME, EEE, CE, Math, Hum
(viz. ME 1101, Hum 1101).

ME = Mechanical Engineering
4t digit (odd/even/0)
3rd digit (Course Area/Stream)
2 digit (Semester)

1stdigit (Year)
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16. MAPPING COURSES WITH PLOS

First Year: 1st Semester
Course . |l a|m|s|w|o|~|low|lao|2| T
C Course Title olo|lo|lo|o|lo|o|o|o|o|o]| o
ode Jl |l ajlala|lalajlajla|la|lala
o o o o o o o o o o o o
Shop 1100 | Foundry and Welding Shops \ \ \ VI IN AN A \
Ban 1101 | Bengali Language & Literature v | A \ \ \
ME 1101 | Basic Mechanical Engineering \ VNN V VNN
Phy 1101 | Physics | \ VIV NN VNN
Phy 1102 | Physics | Sessional VIV NNV A \ VN[N
Chem 1101 | Engineering Chemistry NI N[NNIV N NN N[N AN A
Chem 1102 | Inorganic Quantitative Analysis VNN NN VIV NN
First Year: 2nd Semester
ME 1200 | Mechanical Engineering Drawing| | ¥ [ v [ N [N [ N [ N [ N [N [V [N [N [V
Shop 1200 | Machine Shop Practices \ VNN \ \
Math 1201 | Mathematics | VIV W N N v
Hum 1201 | English Language MR \
Hum 1202 | English Language Sessional MR VIV AN \
Hum 1203 | History of Bangladesh Independence | v | NMEER
First Year: 3rd Semester
Math 1301 | Mathematics Il N N N N N V
EEE 1301 Electrlcql Engineering & NI VI VI VI VI VI VI VI IOV IOV IOV
Electronics Technology
EEE 1302 Electrlcql Engineering & . JINvINVINININI NNV V]V
Electronics Technology Sessional
CSE 1301 | Computer ProgrammingLanguage | ¥ [ V [ N [ N [ N [ N [ N [ W VNN
Computer Programming
CSE 1302 Language Sessional NI NN NN AN A VAN A
Second Year: 1st Semester
ME 2100 | Mechanical Engineering Drawing Il | VN A VIV [N N[N A
ME 2101 | Engineering Mechanics | NVIVININ NN N[NV AN
Phy 2101 | Physics Il VN[V AN ]A N | N V V
Math 2101 | Mathematics Ill VIV N N N
ME 2103 | Numerical Analysis for Engineers | ¥ [ ¥ [ V [V | MR V
Second Year: 2nd Semester
Hum 2201 | Engineering Economics \ VNN NN NN A \
ME 2201 | Engineering Mechanics I \ VIV A R N [ A
EEE 2202 | Electronics Technology Sessional | ¥ | N [V [V [N [N [ N[N [ N[N [V [N
Hum 2203 | Environmental Protection \ VAN A \
ME 2204 gumgrlcal Analysis for Engineers VINvIV V] INvIN VY
essional
ME 2205 | Engineering Thermodynamics NMEER \ MR \
ME 2206 Englpeerlng Thermodynamics NEEE N N NN N
Sessional
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Second Year: 3rd Semester

Course . | n|low|ls|lw|lo|~|o|lao|2|F|&
Code Course Tite R R
o o o o o o o o o o o o
Hum 2301 | Sociology and Accounting v | A v | A
Math 2301 | Mathematics IV \ VIV N N
ME 2303 | Metallic Materials N VIV A R VIV A
ME 2304 | Metallic Materials Sessional VIV N[ V]A v VN[N
ME 2307 | Mechanics of Solids NIV AN NN AN A MR
ME 2308 | Mechanics of Solid Sessional NIV AN NN AN A VN A
Third Year: 1st Semester
ME 3121 | Fluid Mechanics | \ N N V N
ME 3122 | Fluid Mechanics | Sessional \ \ \ \ \
ME 3141 | Mechanics of Machinery \ VNN \ VNN
ME 3142 | Mechanics of Machinery Sessional | ¥ [ v | Y [ NV [ N [ N [N [ N[N N[V | N
ME 3143 | Instrumentation and Measurement | N | N | N [V [ N [V [V VN[N A
ME 3144 | Instrumentation & Measurement Sessional | \ \ R
Third Year: 2nd Semester
IPE 3201 | Industrial Management VN[V NN NN N N[N A A
ME 3201 | Heat and Mass Transfer NIV VNN NN N NN A A
ME 3202 | Heat & Mass TransferSessional | ¥ [ V | NV [V [N [ N[N [ N[N [ N[V ] N
ME 3203 | Power Plant Engineering VIV AV NN NN AN N[N A
Hum 3261 | Engineering Ethics & Professionalism \ MR \ \
Third Year: 3rd Semester
ME 3323 | Fluid Mechanics |l VIN[ AN AN NN N[NV ]N]A
ME 3324 | Fluid Mechanics Il Sessional \ VNN V[N V[N
IPE 3331 | Manufacturing Processes MR MR
IPE 3332 | Manufacturing Process Sessional | ¥ | Vv | NV [ N [N [ N[N [ N[N V[V ]
ME 3343 | Machine Design \ MR MR
ME 3344 | Machine Design Sessional \ \ \ \
Fourth Year: 1st Semester
ME 4000-1 | Project and Thesis | \ \ \ MR
ME 4101 | Internal Combustion Engine VIV VNN NN N N[N A A
IPE 4103 | Measurement and Quality Control | \ \ \ MR
IPE 4104 hSAeagurement and Quality Control JINvIVIN]Y N RN
essional
Refrigeration and Building
ME 4105 Mechanical System VIV v v v
ME 41XX Select a Course from Option |
Fourth Year: 2nd Semester
ME 4000-2 | Project and Thesis Il \ \ \ R
ME 4201 | Automobile Engineering MR \ NN [N NN N
ME 4202 | Heat Engines Sessional VIV VNN \ VNN
ME 4223 | Fluid Machinery VIV NN NN A VIV AN
ME 4224 | Fluid Machinery Sessional VIV [V NN \ VN [A
ME 42XX Select a Course from Option |l
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Fourth Year: 3rd Semester
Course . -~ t|lw|o|~lo|lo2|F] &
Code Course Titl EIEEEEEEEREE
o o o o o o o o o o o o
ME 4000 | Project and Thesis \ \ \ MR
ME 4304 | Steam Laboratories Sessional NN AN A \ MR
IPE 4305 | Machine Tools VA VW V
IPE 4306 | Machine Tools Sessional NI N[NNIV NN N NN A A
ME 43XX Select a Course from Option |l
ME 43XX Select a Course from Option |l
OPTION |
ME 4107 | Composite Materials \ \ \ MR
ME 4111 | Robotics N N N V[V v A
ME 4113 | Control Engineering VIN N[NV ][N VIV A
ME 4115 | Petroleum Engineering VIV VNN NN N NN A A
ME 4117 | Noise and Vibration VN N N V[N
ME 4119 | Mechatronics VIN] AN AN NN NN NN
OPTION Il
ME 4207 | Renewable Energy MR \ VNN \
ME 4209 | Aerodynamics \ VN A MR MR
ME 4215 | Gas Dynamics R \ MRER \
ME 4217 | Fluidics v VIV V N
OPTION Il
ME 4305 | Energy and Environment NIV AN NN AN [A VN [A
ME 4309 | Flight Dynamics \ \ \ \ V \
ME 4311 | Bioengineering \ VAV V
ME 4313 | Nuclear Engineering \ MR \
ME 4319 | Design of Fluid Machines NN A NN \ MR
EEE 4321 | Electrical Machines VNN V v A
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[PART D]

1. SEMESTER-WISE COURSES TO BE OFFERED/DISTRIBUTED

THE COURSES, IT'S DISTRIBUTION AND DESCRIPTIONS

First Year: 1st Semester [16.00 Credits]

Course . Theory Sessional Total
SIN Code Course Title Credits (|:1ontact Credits Contact Credits
rsiwk hrsiwk
1 | Shop 1100 | Foundry and Welding Shops - - 1.00 2.00 1.00
2 | Ban 1101 Bengali Language and Literature 2.00 2.00 - - 2.00
3 | ME 1101 Basic Mechanical Engineering 4.00 4.00 4.00
4 | Phy 1101 Physics | 3.00 3.00 - - 3.00
5 | Phy 1102 Physics | Sessional - - 1.50 3.00 1.50
6 | Chem 1101 | Engineering Chemistry 3.00 3.00 -- - 3.00
7 | Chem 1102 | Inorganic Quantitative Analysis - - 1.50 3.00 1.50
Total= | 12.00 12.00 4.00 8.00 16.00
Theory : 12.00 Credits Contact Hours: 12.00 hours/week
Sessional : 04.00 Credits Contact Hours: 08.00 hours/week
N.B.: Any student of 4-year diploma in engineering, willing to obtain exemption of the courses of 1st Year 1st Semester, will
have to submit an application to the Head of the concerned Department for approval.
First Year: 2nd Semester [11.25 Credits]
Theory Sessional
Course . Total
SIN Code Course Title Credits %ontact Credits Contact | ¢ e its
rsiwk hrsiwk
1 | ME 1200 | Mechanical Engineering Drawing | - - 1.50 3.00 1.50
2 | Shop 1200 | Machine Shop Practices - - 1.00 2.00 1.00
2 | Math 1201 | Mathematics | 3.00 3.00 - - 3.00
3 | Hum 1201 | English Language 3.00 3.00 - - 3.00
4 | Hum 1202 | English Language Sessional -- - 0.75 1.50 0.75
5 | Hum 1203 | History of Bangladesh Independence 2.00 2.00 -- - 2.00
Total= | 8.00 08.00 3.25 6.50 11.25
Theory : 08.00 Credits Contact Hours: 08.00 hours/week
Sessional : 03.25 Credits Contact Hours: 06.50 hours/week
First Year: 3rd Semester [12.25 Credits]
Theory Sessional
Course . Total
SIN Code Course Title Credits | COMaCt | o qire | Contact | oo e
hrsiwk hrsiwk
1 | Math 1301 | Mathematics |l 3.00 3.00 - 3.00
2 | EEE 1301 | Electrical Engineering & Electronics Technology 4.00 4.00 4.00
Electrical Engineering & Electronics
3 | EEE 1302 Technology Sessional - - 0.75 1.50 0.75
4 | CSE 1301 | Computer Programming Language 3.00 3.00 - - 3.00
5 | CSE 1302 | Computer Programming Language Sessional - - 1.50 3.00 1.50
Total= | 10.00 10.00 2.25 4.50 12.25
Theory : 10.00 Credits Contact Hours: 10.00 hours/week
Sessional : 02.25 Credits Contact Hours: 04.50 hours/week
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Second Year: 1st Semester [13.50 Credits]

Course . Theory Sessional Total
SIN Code Course Title Credits Contact Credits Contact Credits
hrs/wk hrs/iwk
1 | ME 2100 | Mechanical Engineering Drawing I - - 1.50 3.00 1.50
2 | ME 2101 Engineering Mechanics | 3.00 3.00 - - 3.00
3 | Phy2101 | Physics I 3.00 3.00 3.00
4 | Math 2101 | Mathematics Il 3.00 3.00 3.00
5 |ME2103 | Numerical Analysis for Engineers 3.00 3.00 - - 3.00
Total= | 12.00 12.00 1.50 3.00 13.50
Theory : 12.00 Credits Contact Hours: 12.00 hours/week
Sessional : 01.50 Credits Contact Hours: 03.00 hours/week
Second Year: 2nd Semester [13.00 Credits]
Theory Sessional
Course . Total
SIN Code Course Title Credits %ontact Credits Contact Credits
rsiwk hrsiwk
1 | Hum 2201 | Environmental Protection 2.00 2.00 -- 2.00
2 | ME 2201 Engineering Mechanics |l 3.00 3.00 - - 3.00
3 | EEE 2202 | Electronics Technology Sessional - - 0.75 1.50 0.75
4 | Hum 2203 | Engineering Economics 2.00 2.00 - - 2.00
5 | ME 2204 Numgrical Analysis for Engineers 3 3 150 3.00 150
Sessional
6 | ME 2205 | Engineering Thermodynamics 3.00 3.00 - - 3.00
7 | ME2206 | Engineering Thermodynamics Sessional -- - 0.75 1.50 0.75
Total= | 10.00 10.00 3.00 6.00 13.00
Theory : 12.00 Credits Contact Hours: 12.00 hours/week
Sessional : 03.00 Credits Contact Hours: 06.00 hours/week
Second Year: 3rd Semester [13.75 Credits]
Theory Sessional
Course . Total
SIN Code Course Title Credits Contact Credits Contact Credits
hrs/wk hrsiwk
1 | Hum 2301 | Sociology and Accounting 3.00 3.00 - 3.00
2 | Math 2301 | Mathematics IV 3.00 3.00 3.00
3 | ME 2303 Metallic Materials 3.00 3.00 -- -- 3.00
4 | ME 2304 Metallic Materials Sessional -- -- 0.75 1.50 0.75
5 | ME 2307 Mechanics of Solids 3.00 3.00 -- -- 3.00
6 | ME 2308 Mechanics of Solid Sessional -- -- 1.00 2.00 1.00
Total= | 12.00 12.00 1.75 3.50 13.75
Theory : 12.00 Credits Contact Hours: 12.00 hours/week
Sessional : 01.75 Credits Contact Hours: 03.50 hours/week
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Third Year: 1st Semester [13.75 Credits

Course Theory Sessional
SIN Course Title ) Contact . Contact | Total Credits
Code Credits H Credits
rs/wk hrs/wk
1 | ME 3121 | Fluid Mechanics | 3.00 3.00 -- -- 3.00
2 | ME 3122 | Fluid Mechanics | Sessional - -- 0.75 1.50 0.75
3 | ME 3141 | Mechanics of Machinery 4.00 4.00 - -- 4.00
4 | ME 3142 | Mechanics of Machinery Sessional - - 1.50 3.00 1.50
5 | ME 3143 | Instrumentation and Measurement 3.00 3.00 -- - 3.00
6 | ME 3144 | Instrumentation & Measurement Sessional -- -- 1.50 3.00 1.50
Total=| 10.00 10.00 3.75 7.50 13.75
Theory : 10.00 Credits Contact Hours: 10.00 hours/week
Sessional : 03.75 Credits Contact Hours: 07.50 hours/week
Third Year: 2nd Semester [13.50 Credits]
Theory Sessional
giN | Course Course Title Contact Contact | Total Credits
Code Credits Y Credits
rsiwk hrsiwk
1 | IPE 3201 | Industrial Management 3.00 3.00 - 3.00
2 | ME 3201 | Heat and Mass Transfer 4.00 4.00 -- -- 4.00
3 | ME 3202 | Heat and Mass Transfer Sessional - -- 1.50 3.00 1.50
4 | ME 3203 | Power Plant Engineering 3.00 3.00 - - 3.00
5 | Hum 3261 | Engineering Ethics & Professionalism 2.00 2.00 - - 2.00
Total= | 12.00 12.00 1.50 3.00 13.50
Theory : 12.00 Credits Contact Hours: 12.00 hours/week
Sessional : 01.50 Credits Contact Hours: 03.00 hours/week
Third Year: 3rd Semester [13.25 Credits]
Theory Sessional
SIN Cg urse Course Title ) Contact . Contact | Total Credits
ode Credits Y Credits
rsiwk hrs/wk
1 | ME 3323 | Fluid Mechanics |l 3.00 3.00 - - 3.00
2 | ME 3324 | Fluid Mechanics Il Sessional -- -- 1.00 2.00 1.00
3 | IPE 3331 | Manufacturing Processes 3.00 3.00 - - 3.00
4 | IPE 3332 | Manufacturing Process Sessional - - 0.75 1.50 0.75
5 | ME 3343 | Machine Design 4.00 4.00 - - 4.00
6 | ME 3344 | Machine Design Sessional - - 1.50 3.00 1.50
Total=| 10.00 10.00 3.25 6.50 13.25
Theory : 10.00 Credits Contact Hours: 10.00 hours/week
Sessional : 03.25 Credits Contact Hours: 06.50 hours/week
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Fourth Year: 1st Semester [14.75 Credits
Theory Sessional
Course . Total
SIN Code Course Title Credits (i‘ontact Credits Contact Credits
rs/wk hrsiwk
1 | ME 4000-1 | Project and Thesis | - - 2.00 4.00 *2.00
2 | ME 4101 Internal Combustion Engine 3.00 3.00 - - 3.00
3 | IPE 4103 Measurement and Quality Control 3.00 3.00 -- - 3.00
4 | IPE 4104 Measurement & Quality Control Sessional - - 0.75 1.50 0.75
5 | ME 4105 Refrigeration & Building Mechanical System 3.00 3.00 3.00
6 | ME 41XX Select a Course from Option-| 3.00 3.00 - - 3.00
Total= | 12.00 12.00 2.75 5.50 14.75
Theory : 12.00 Credits Contact Hours: 12.00 hours/week
Sessional : 00.75 Credits Contact Hours: 01.50 hours/week

* Note: Contact hours: 2.0 hrs/week is allocated at 4t year 15t semester and rest need to be completed in 4th year 2nd
semester. However, the project and thesis will be assessed/graded at the end of 4! year 3 semester after successful
defense of project and theses.

Fourth Year: 2nd Semester [12.50 Credits]

c Theory Sessional
SN | “Godo Course Title Credits %ontact Credits | COntact | Total Credits
rs/wk hrsiwk

1 | ME 4000-2 | Project and Thesis Il - - 2.00 4.00 *2.00
2 | ME 4201 Automobile Engineering 3.00 3.00 - - 3.00
3 | ME 4202 | Heat Engines Sessional - - 0.75 1.50 0.75
4 | ME 42XX | Select a Course from Option-I| 3.00 3.00 -- -- 3.00
5 | ME 4223 | Fluid Machinery 3.00 3.00 - - 3.00
6 | ME 4224 | Fluid Machinery Sessional - -- 0.75 1.50 0.75
Total= | 9.00 9.00 3.50 7.00 12.50

Theory : 09.00 Credits Contact Hours: 09.00 hours/week

Sessional : 04.50 Credits Contact Hours: 09.00 hours/week

* Note: Contact hours: 2.0 hrs/week is allocated at 4t year 2" semester and rest need to be completed in 4th year 2nd
semester. However, the project and thesis will be assessed/graded at the end of 4! year 3 semester after successful
defense of project and theses.

Fourth Year: 3rd Semester [12.50 Credits

Course . Theory Sessional Total
SIN Code Course Title Credits CI:]ontact Credits Contact Credits
rsiwk hrsiwk
1 | ME 4000 | Projectand Thesis - - 2.00 4.00 2.00
2 | ME 4304 Steam Laboratories Sessional -- -- 0.75 1.50 0.75
3 | IPE4305 | Machine Tools 3.00 3.00 -- -- 3.00
4 |IPE 4306 | Machine Tools Sessional -- -- 0.75 1.50 0.75
5 | ME43XX | Select a Courses from Option-II 3.00 3.00 - - 3.00
6 | ME 43XX | Select a Courses from Option-II 3.00 3.00 - - 3.00
Total= 9.00 9.00 3.50 7.00 12.50
Theory : 09.00 Credits Contact Hours: 12.00 hours/week
Sessional : 04.50 Credits Contact Hours: 09.00 hours/week

UGC & Govt. A

¥ Sonargaon University [SU)
&P RS TSRS (W1=®)

9640 QT °8ed



OPTION-I

Course Code Course Title Credits Contact hrs/week
ME 4107 Composite Materials 3.00 3.00
ME 4111 Robotics 3.00 3.00
ME 4113 Control Engineering 3.00 3.00
ME 4115 Petroleum Engineering 3.00 3.00
ME 4117 Noise and Vibration 3.00 3.00
ME 4119 Mechatronics 3.00 3.00
OPTION-II
Course Code Course Title Credits Contact hrs/week
ME 4207 Renewable Energy 3.00 3.00
ME 4209 Aerodynamics 3.00 3.00
ME 4215 Gas Dynamics 3.00 3.00
ME 4217 Fluidics 3.00 3.00
OPTION-III
Course Code Course Title Credits Contact hrs/week
ME 4305 Energy & Environment 3.00 3.00
ME 4309 Flight Dynamics 3.00 3.00
ME 4311 Bio-engineering 3.00 3.00
ME 4313 Nuclear Engineering 3.00 3.00
ME 4319 Design of Fluid Machines 3.00 3.00
EEE 4321 Electrical Machines 3.00 3.00

2. CREDIT ENGAGEMENTS

SIN Categories of the Courses Credits
A | Language & General Education 17.00
B | Basic Science 12.00
C | Mathematics 12.00
D | Allied Engineering 27.00
E | Mechanical Engineering (Core Courses) 74.00
F | Mechanical Engineering (Optional Courses) 12.00
G | Project & Thesis 06.00

Total= 160.00
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[PART E]
COURSE DESCRIPTIONS

First Year: 1st Semester [16.00 Credits]

Shop 1100: Foundry and Welding Shops Credits: 1.00, Contact Hours: 2.00 hrs/week

Rationale of the Course

This course is designed with a view to providing the students a hand-to-hand experience on foundry shop and welding
shop instruments. This will help the students to forge or produce any object at the very initial stage with a good
precision. This course will enhance their practical experience on usage of instruments.

Course Content

Foundry: Introduction to foundry, tools and equipment.

Patterns: Function, pattern making.

Molding: Molding materials sand preparation, types of molds, procedure.

Cores: Types, core making materials, metal melting and casting, inspection of casting and casting defects.
Welding: Metal joints: riveting, grooving, soldering, welding.

Welding Practice: Electric arc steel, aluminum, types of electrodes.

Welding Defects: Visual, destructive and non-destructive tests of welding, gas welding and equipment, types of flame,
welding of different types of materials, gas welding defects, test of gas welding.

Course Learning Outcomes (CLOs)

CLO 1: To Identify the instruments used in Foundry and welding shop.

CLO 2: To Understand the mechanism of various parts and the process they are used.
CLO 3: To Develop any prototype while analyzing its similarity with real world object.

Mapping Course Learning Outcomes (CLOs) with the PLOs

- ~ ™ < wn © ~ © o e ha o
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o o o o o o o o o & & &
cot | < v v v v
CLo2 | v v v v
cLo3 | VIV A v
Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus | Lab Report
CLO 2 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz
CLO3 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz
Recommended Readings
1. Machine Shop Practice — James Anderson, W. A. Chapman.
Ban 1101: Bengali Language and Literature Credits: 2.00, Contact Hours: 2.00 hrs/week

Rationale of the Course
This is a high-level Bengali Language and Literature Course for all classes of student. Because as a Bengali Student
it is necessary to acquire knowledge about Bengali Language and Literature. Not only that, Bengali Language and
Literature occupies one of the most important places in the world. As a result, we have to have an idea about Bengali
Language and Literature.
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Course Content
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Course Learning Outcomes (CLOs)

CLO1: To develop skills in Bengali language and literature.

CLO2: To develop the ability of speech sound, letter, syllable, standard, dialectal and variation linguistic literature.
CLO3: To develop the ability of reading, writing and critique poetry.

CLO4: To develop the skills to analyze essay, novels, plays and short stories.

Mapping of CLOs with Program Learning Outcomes (PLOs)
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 PPT, Lectures Notes, Reference Books, Lectures Viva, Final Quiz
CLO2 | PPT, Lectures, Tutorials, Assignments Assignment, Viva, Final Quiz
CLO3 | PPT, Lectures, Tutorials, Assignments Assignment, Viva, Final Quiz
CLO4 | Lectures, Tutorials, Assignments Class test, Viva, Final Quiz
ME 1101: Basic Mechanical Engineering Credits: 4.00, Contact Hours: 4.00 hrs/week

Rationale of the Course

Mechanical engineering plays a critical role in manufactured technologies, from cars to airplanes to refrigerators. It
enables you to do many daily activities with ease, as it brings helpful technologies to our modern society. The basic
courses are statics, dynamics, thermodynamics, heat transfer, systems design, and computational engineering. It is
one of the most important subdivisions of engineering, because without it, many of the technologies we use every day
would not be available.

Course Content

Study of sources of energy: conventional and renewable, environmental pollution; study of steam generation units
with their accessories and mountings; Introduction to steam turbine with their accessories, internal combustion engines
and gas turbines with their accessories, automobiles; Introduction to pumps, blowers and compressors, refrigeration
and air-conditioning systems, Introduction to different machine tools and various machining processes.

Course Learning Outcomes (CLOs)

CLO1:  To understand the fundamentals of manufacturing processes and the manufacturing technology.

CLO2: To know the basic courses are statics, dynamics, thermodynamics, heat transfer, systems design, and
computational engineering.

CLO3:  To apply the knowledge in order to identify the exact mechanical operation needed for a product.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | PPT, Lecture Notes, Reference Books | Mid Semester Exam, Class Test, Final Exam

CLO 2 | PPT, Lecture Notes, Reference Book | Mid Semester Exam, Assignment, Class Test, Final Exam

CLO 3 | PPT, Lecture Notes, Reference Book | Mid Semester Exam, Assignment, Class Test, Final Exam

Recommended Readings

1. Heat Engines — D. A. Low

2. Principles of Energy Conversion — A W Culp

3. Basic Mechanical Engineering — R.K. Rajput

4 A Text Book of Thermal Engineering — by R S Khurmi & J K Gupta

Phy 1101: Physics | Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course helps the student to enhance their knowledge on the structure and state of mater, electricity, magnetic
properties of matter, theory of relativity. Some important topics of modern physics are also discussed in this course.
By acquiring the knowledge from this course, students can increase their analytical skills, quantitative reasoning and
problem-solving skills.

Course Content

Solid, liquid, and gas, Classification of solids, Amorphous, Crystalline, Ceramic and Polymers; Plasticity and Elasticity,
Atomic arrangement in solid, Different types of bond in solids, Metallic and Vander Waal’s, Covalent and ionic bond,
Packing factor in solids, Inter atomic distances and forces of equilibrium; X-ray diffraction, Bragg’s law, Distinction
between metal, Insulator and semiconductor; Electric charges and Coulomb’s law, The electric field calculation of the
electric flux and Gauss law, Some application of Gauss law, Electric potential, Relation between electric potential and
electric-field; Capacitors, Capacitance, Dielectrics and atomic view, Dielectric and Gauss law; Current and
Resistances, Current density, Ohm’s law, Resistivity-an atomic view, Ampere’s law, Faraday’s law, Lenz’s law, Self-
inductance and mutual inductance; Magneto motive force, Magnetic field intensity, Permeability, Susceptibility,
Classification of magnetic materials, magnetization curves; Photoelectric effect, Compton effect, De-Broglie wave,
Bohr atomic model, Radioactive decay, Half-life, Mean life, Isotopes, Nuclear binding energy, Alpha, Beta, Gamma
decay, Michelson Morley’s experiment, Galilean transformation, Special theory of relativity, Lorentz transformation,
Relative velocity, Length contraction, Time dilation, Mass energy relation.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamentals of matters, electricity and magnetism, modern physics and theory of relativity.
CLO2: To earn a vast knowledge on electricity including different kinds of laws and circuit design.

CLO3: To share their knowledge with others by team work. Because this develops their learning capability.
CLO4: To solve mathematical problems and use this problem-solving knowledge on various projects.

Mapping Course Learning Outcomes (CLOs) with the PLOs

CLOs o (o) (@) (@) (o) (@) o o o (o) o o

— — — — — — — — — — — —

o o o o o o o o o o o o

CLO1 v N NI

CLO 2 v v N N v N

CLO3 N \ N

CLO 4 N N \ N
@r Senargaoi University (SU)
&P FrAEre TSRS ET (W= D)

940 ¢ 7 o8ed



Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs

Teaching-Learning Strategy

Assessment Strategy

CLO1

Lecture, Lecture Note, Ref Books

Assignment, Mid Semester Exams, Class Test, Final Exams

CLO2

Lecture, Lecture Note, Ref Books

Assignment, Mid Semester Exams, Class Test, Final Exams

CLO3

Lecture, Lecture Note, Ref Books

Assignment, Mid Semester Exams, Class Test, Final Exams

CLO4

Lecture, Lecture Note, Ref Books

Assignment, Mid Semester Exams, Class Test, Final Exams

Recommended Readings

Nookkow =

Elementary Solid-State Physics — M. Ali Omar
Introduction Solid State Physics — C. Kittle
Concept of Modern Physics — Arther Beiser 9 out of 35
Perspective of Modern Physics — Arther Beiser

Modern Physics — B. L Theraja

Physics Part-Il - Resnick and Halliday
Crystallography applied to Solid State Physics - A.R. Verma

Phy 1102: Physics | Sessional

Rationale of the Course

This course offers an understanding of basic laboratory skills. It illustrates physics topics such as fundamental
principles of electric circuit analysis, resistance in electric circuits and mechanics, illustrated by experiment. They are
designed to teach specific experimental skills and techniques, e.g., experimental data collection and analysis, ethical

Credits: 1.50, Contact Hours: 3.00 hrs/week

standards in a scientific investigation through individual experiments drawn from various topics in physics.

Course Content

Sessional based on Phy 1101.

Course Learning Outcomes (CLOs)

CLO1: To link the experimental findings to underlying physics in lecture courses, textbooks and scientific journals

and apply their physics knowledge and problem-solving skills to model problems in science.

CLO2: To evaluate the results of an experiment, assess the significance of the experimental results compared to

expected outcomes and draw valid conclusions.
CLO3: To use and measure with standard instrumentation and handle sophisticated apparatus with confidence.

CLO4: To describe the sources of random and systematic error, calculate their effects on the results and evaluate

ways of reducing the dominant error.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Lectures, Lab manual, Experimental Apparatus Lab Performance, Lab Report, Viva, Final Quiz
CLO 2 | Lectures, Lab manual, Experimental Apparatus Lab Performance, Lab Report, Viva, Final Quiz
CLO 3 | Lectures, Lab manual, Experimental Apparatus Lab Performance, Lab Report, Viva, Final Quiz
CLO 4 | Lectures, Lab manual, Experimental Apparatus Lab Performance, Lab Report, Viva, Final Quiz

Recommended Readings
Books recommended of Phy 1101.
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Chem 1101: Engineering Chemistry Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

Engineering Chemistry is specifically designed for students who are not pursuing a program to learn more about the
physical, inorganic and organic parts. We investigate these interrelationships by studying the underlying processes in
terms of their chemical, mechanical and industrial phenomena.

Course Content

Concepts of atomic structure, Different atom models, Quantum numbers, electronic configuration, Periodic
classification of elements, Periodic properties of elements, Properties and uses of noble gases, Chemical bonding
(types, properties, Lewis’s theory, VBT, MOT), Hybridization and shapes of molecules, Selective organic reactions
such as- addition, substitution, oxidation- reduction, alkylation and polymerization, Phase rule, Phase diagram of mono
component system. Solutions and their classification, Unit expressing concentration, Colligative properties of dilute
solutions, Thermo-chemistry, Chemical kinetics, Chemical equilibrium, pH and buffer solutions, and Electrical
properties of solution.

Course Learning Outcomes (CLOs)

CLO1: Understand Element, Atoms & Electrons, Bohr's Model of Atom, The Aufbau Method and Electron Structures.

CLO2: Analyze Chemical Changes, molarity and normality, The Periodic Table and its Physical Properties,
Groups of Periodic-table

CLO3: To provide students with the skills required to succeed in graduate school, the chemical or mechanical industry.
CLO4. To expose the students to a breadth of experimental techniques using modern instrumentation.
Mapping Course Learning Outcomes (CLOs) with the PLOs
- o~ ) < (7] © ~ ) o e s o
cos 9 (9|9 29 /39 S 2 /322 |99 9|9 ]|¢
o o o o o o o o o & a a
CLO 1 \ N v
CLO2 v v v v
CLO3 V V V
cLo4 | VI NV A v v v
Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | Lecture/Book Reference Mid Exam, Class Test, Assignment, Final Exam
CLO2 Lecture/Book Reference Mid Exam, Class Test, Assignment, Final Exam
CLO3 | Lecture/Group Discussion/Ref Books Mid Exam, Class Test, Assignment, Final Exam
CLO4 | Lecture/Group Discussion/Ref Books Mid Exam, Class Test, Assignment, Final Exam

Recommended Readings

1. Organic Chemistry: Structure and Function — P. Volhardt and N. Schore

2. Chemistry: Introducing Inorganic, Organic and Physical Chemistry — Andy Burrows and Andy Parsons
3. Chemical Thermodynamics — F. T. Wall
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Chem 1102: Inorganic Quantitative Analysis Credits 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course

Qualitative analysis in Chemistry gives details of the presence or nonappearance of different chemical components in
an unknown sample, while quantitative analysis gives the measure of various chemical components present in a given
sample. It demonstrates various elements, or gatherings of elements like functional groups, and so forth present in
the sample. Thus, a subjective investigation of any sample can be utilized to decide if a specific component is available
in a sample or not.

Course Content
Volumetric analysis; Acidimetry-alkalimetry, Titrations involving redox reactions; Determination of Fe, Cu and Ca
volumetrically, Complexometric titration; Determination of Ca+Mg in water.

Course Learning Outcomes (CLOs)

CLO1: To understand the core ideas in quantitative chemistry

CLO2: To identify common misconceptions and know how these can be addressed

CLO3: To explain how the core ideas of quantitative chemistry develop and progress

CLO4: To access a range of activities and resources to support students in their learning of quantitative chemistry.

Mapping Course Learning Outcomes (CLOs) with the PLOs

-— o~ ™ < w0 © ~ ) o e i o
CLOs 2/l 2|2/ 229|292/ 39/ 39 9 9|9 c9¢
o o o o o o o o o a a a
CLO1 \ \ \
cLo2 | N R v v
CLO3 | « v VoA v
CLO 4 v VI v v A

Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 Lab procedures, Lectures, Demonstration, Lab | Lab Report, Lab Performance, Viva, Quiz

CLO 2 | Lab procedures, Lectures, Demonstration, Lab | Lab Report, Lab Performance, Viva, Quiz

CLO3 Lab procedures, Lectures, Demonstration, Lab | Lab Report, Lab Performance, Viva, Quiz

CLO4 | Lab procedures, Lectures, Demonstration, Lab | Lab Report, Lab Performance, Viva, Quiz

Recommended Readings

1. Vogel’s Textbook of Quantitative Chemical Analysis — G. H. Jeffery et al., John Wiley & Sons Inc.
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| First Year: 2nd Semester [11.25 Credits] |

ME 1200: Mechanical Engineering Drawing | Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course
This course offers fundamental insights into various mechanical drawing systems. This is a basic hand drawing course
Students can understand different mechanical drawings commonly forwarded in the engineering sector after the
completion of this course.

Course Content
Introduction; Instruments and their uses; First and third angle projections; Orthographic drawings; Isometric views;
Missing lines and views; sectional views and conventional practices; and auxiliary views.

Course Learning Outcomes (CLOs)

CLO 1: To Identify the instruments used in Foundry and welding shop.

CLO 2: To Understand the mechanism of various parts and the process they are used.
CLO 3: To Develop any prototype while analyzing its similarity with real world object.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 PPT, Lecture Notes, Reference Book, Lectures | Viva, Final Quiz
CLO 2 PPT, Lectures, Tutorials, Assignments Lab Submission, Viva, Final Quiz
CLO3 PPT, Lectures, Tutorials, Assignments Lab Submission, Viva, Final Quiz
CLO4 Lectures, Tutorials, Assignments Lab Submission, Viva, Final Quiz
Recommended Readings
1. Metric Drafting — Paul Wallah
2. Drafting Technology and Practice — William P. Spence
3. Technical Drawing — Frederick E Giesecke, Alva Mitchell, Henry C. Spencer
Shop 1101: Machine Shop Practices Credits: 1.00, Contact Hours: 2.00 hrs/week

Rationale of the Course

This course is designed with a view to providing the students a hand-to-hand experience on machine shop
instruments. This will help the students to refurbish or furnish any object at the secondary stage o the prototype. This
course will enhance their practical experience on usage of instruments.

Course Content

Tools: Common bench and hand tools, marking and layout tools, measuring tools, cutting tools, machine tools. Bench
work on jobs. Practices on machine tools: drilling machine, lathe machine, shaper machine, milling machine, grinding
machine.
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Course Learning Outcomes (CLOs)

CLO 1: To Identify the instruments used in Foundry and welding shop.

CLO 2: To Understand the mechanism of various parts and the process they are used.
CLO 3: To Develop any prototype while analyzing its similarity with real world object.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus Lab Report
CLO2 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz
CLO3 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz
Recommended Readings
1. Machine Shop Practice — James Anderson, W. A. Chapman
Math 1201: Mathematics | Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course provides students with an understanding of Differential and Integral Calculus. This course gives a brief
idea about Limits, Continuity, and differentiability. nth derivatives of standard functions, Leibnitz's theorem, Rolle’s
theorem, Mean value theorem, Expansion in finite and infinite forms, Indeterminate form, Partial differentiation, Euler’s
theorem, Tangent and Normal, Integration by parts, Area and Volume.

Course Content

Differential Calculus: Limit; Continuity and differentiability; Differentiation of explicit and implicit function and
parametric equations; Significance of derivatives; Differentials; Successive differentiation of various types of functions;
Leibnitz's theorem; Rolle's theorem; Mean value theorems; Taylor's theorem in finite and infinite forms; Maclaurin's
theorem in finite and infinite forms; Lagrange's form of remainders; Cauchy's form of remainder; Expansion of functions
by differentiation and integration; Partial differentiation; Euler's theorem; Tangent and Normal; Maxima and Minima;
Points of inflection and their applications; Evaluation of indeterminate forms by L Hospitals rule.

Integral Calculus: Definition of integration. Integration by the method of substitution. Integration by parts. Standard
integrals. Integration by the method of successive reduction. Definite integrals, their properties, and their use in
summing series. Wallis’ formula. Improper integrals. Beta function and gamma function. The area under plane curves
in Cartesian and polar coordinates. Area of the region enclosed by the two curves in Cartesian and polar coordinates.
Trapezoidal rule and Simpson's rule. Arc lengths of curves in Cartesian and polar coordinates. Parametric and pedal
equations. Intrinsic equation. The volume of solids of revolution. The volume of hollow solids of revolution by Shell
method. Area of the surface of revolution. Convergence and divergence of an infinite series.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamentals of manufacturing processes and the manufacturing technology.

CLO2: To know the basic courses are statics, dynamics, thermodynamics, heat transfer, systems design, and
computational engineering.

CLO3: To apply the knowledge in order to identify the exact mechanical operation needed for a product.
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Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | Lecture Notes, Referenced Books, Whiteboard | Mid Semester Exam, Class Tests, Assignments

CLO 2 | Lecture Notes, Referenced Books, Whiteboard | Mid Semester Exam, Class Tests, Assignments

CLO 3 | Lecture Notes, Referenced Books, Whiteboard | Mid Semester Exam, Class Tests, Assignments, Final Exam

CLO 4 | Lecture Notes, Referenced Books, Whiteboard | Mid Semester Exam, Class Tests, Assignments, Final Exam

Recommended Readings

1. Differential Calculus — B.C. Das and B. N. Mukherjee
2. Differential Calculus — Joseph Edwards

3. Integral Calculus — B.C. Das and B. N. Mukherjee

4, Integral Calculus — Benjamin Edwards

Hum 1201: English Language Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers basic insight into the various English communication processes, which are conducted in regular
practices. With the knowledge of this course, students can understand and improve the ability to communicate with
proficiency, self-confidence and enhance speaking with grammatical precision in an organized fashion to
communicate in various contexts of a real-life situation.

Course Content

Introduction to Language and Writing Skills; Anatomy of Sentences; Types of Sentences; Tense; Voice; Use of Verbs;
Nouns; Pronouns; and Prepositions. Use of Modifiers and Connectives; Parallel Structure; Punctuation; Paragraphing;
Sectioning and Summarizing; Comprehension; Essential Elements of Good Writing; Developing a Good Writing Style;
Spoken Words Skills; Developing Good Speaking Style.

Course Learning Outcomes (CLOs)

CLO1: To enable the students to comprehend the spoken form

CLO2: To develop student’s ability to use English in day-to-day life and real-life situation.

CLO3: To equip students with core grammar knowledge to write simple English to express ideas etc.
CLO4: To transform students capable and confident enough to use English in any given situation.

Mapping Course Learning Outcomes (CLOs) with the PLOs

-— o~ ) - w0 © ~ o o e ha o
cos | 3 ' 9 | 29|39/ 9|92 89|32 9 |¢9]-n
o o o o o o o o o & a a
CLO1 v v
CLO2 v v N v
CLO3 \ N
CLO4 v v v v

UGC & Govt. A

&Y Sonargaoii University (SU)
L crrrits TSRS (WF129)

940 (7 °8ed



Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | PPT, Lecture Notes, Ref Books, Audiovisual Clips Mid Semester Exam, Class Test, Final Exam

CLO 2 | PPT, Lecture Notes, Ref Books, Case Study, Audiovisual Clips | Mid Semester Exam, Assignment, Class Test, Final Exam
CLO 3 | PPT, Lecture Notes, Ref Books, Case Study, Audiovisual Clips | Mid Semester Exam, Assignment, Class Test, Final Exam
CLO 4 | PPT, Lecture Notes, Ref Books, Case Study, Audiovisual Clips | Mid Semester Exam, Assignment, Class Test, Final Exam

Recommended Readings

1.

2.
3.
4

Advance Learners Degree General English -

Chowdhury and Hossain

The Most Common Mistakes in English Usage — Thomas Elliot Berry
A Guide to Correct Speech — S. M. Amanullah
Business Correspondence and Report Writing — R. C. Sharma & Krisnamohon

Hum 1202: English Language Sessional

Rationale of the Course

This is a basic course for the mechanical engineering program. This course introduces students to the four skills of
English language, reading, writing, listening and speaking. Students can gain knowledge to develop their ability and
skills of English language. It also enhances skills of English language to apply in mechanical engineering applications

Credits: 0.75, Contact Hours: 1.50 hrs/week

and also for other necessities. This course is essential to improve students’ English language skills.

Course

Content

Sessional based on Hum 1201.

Mapping Course Learning Outcomes (CLOs) with PLOs

CLO 1: To use the four skills of English language according to need.
CLO 2: To figure out and solve problems using English language.
CLO 3: To communicate using skills of English language.

CLO 4: To work as a team with non-native speakers.

CLO 5: To be proficient to meet up professional and social demands.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning and Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1-CLO 5 Reference Book, PPT, WB, Assignment, Viva-Voce, Class Performance, Quizzes,

Handout

Semester Final Performance

Recommended Readings
Books recommended of Hum 1201.
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Hum 1203: History of Bangladesh Independence

Rationale of the Course

Through this course students will be able to know the enact history of the rise of Bangladesh and will be able to know

Credits: 2.00, Contact Hours: 2.00 hrs/week

all the history standing from the background of independent Bangladesh in a subtle way.

Course Content
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Course Learning Outcomes (CLOs)
CLO1: To develop the ability to gain an idea about the history of the rise of Bangladesh.

CLO2: To enhance about the skill of concept of the ethnography and historical features of Bengalis and the identity
of the Bengali nation.
CLO3: To develop the ability having a clean knowledge of independent Sovereign Bangladesh.
CLO4: To develop the ability to get a clean idea about the wan between Bangladesh and Pakistan period.
Mapping Course Learning Outcomes (CLOs) with PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | PPT, Lecture Notes, Ref Books, Audiovisual Clips Mid Semester Exam, Class Test
CLO 2 | PPT, Lecture Notes, Ref Books, Case Study, Audiovisual Clips Mid Semester Exam, Assignment, Class Test
CLO 3 | PPT, Lecture Notes, Ref Books, Case Study, Audiovisual Clips Assignment, Class Test, Final Exam
CLO4 | PPT, Lecture Notes, Ref Books, Case Study, Audiovisual Clips Assignment, Class Test, Final Exam

Recommended Readings
Bangladesh: A Political History since Independence — Ali Riaz

1.

2.
3.
4

En:
I 1 [

Bangladesh: A Legacy of Blood — Anthony Mascarenhas

Genesis of the Bangladesh: War of Independence — Alamgir Muhammad Serajuddin
Ekattorer Dingulee — Jahanara Imam
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First Year: 3rd Semester [12.25 Credits]

Math 1301: Mathematics Il Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course is designed to develop the topics of Co-ordinate Geometry and Differential Equations. Emphasis is placed
on the development of abstract concepts and applications for first-order and linear higher-order differential equations.
Upon completion, students should be able to select and use appropriate models and techniques for finding solutions
to Co-ordinate Geometry and differential equations related problems.

Course Content

Ordinary Differential Equations: Formation of differential equations. Solution of first order differential equations by
various methods. Solution of general linear equations of second and higher order with constant coefficients. Solution
of homogeneous linear equations. Applications. Solution of differential equations of higher order when dependent and
independent variables are absent. Solution of differential equations by the method based on factorization of the
operators.

Partial Differential Equations: Introduction. Differential equations of linear and nonlinear first order. Standard forms.
Linear differential equations of higher order. Differential equations of second order with variable coefficients.

Co-ordinate Geometry: Transformation of co-ordinates axes and its uses; Equation of conics and its reduction to
standard forms; Pair of straight lines; Homogeneous equations of second degree; Angle between a pair of straight
lines; Pair of lines joining the origin to the point of intersection of two given curves; circles; System of circles;
Orthogonal circles; Radical axis, radical center, properties of radical axes; Coaxial circles and limiting Department of
Computer Science and Engineering points; Equations of parabola, ellipse and hyperbola in Cartesian and polar
coordinates.

Course Learning Outcomes (CLOs)

CLO1: Identify and apply initial and boundary values to find particular solutions to first-order, second-order, and
higher order homogeneous and non-homogeneous differential equations.

CLO2: Develop the ability to apply differential equations to significant applied and/or theoretical problems.

CLO3: System of co-ordinates. Distance between two points. Section formula. Projections, direction cosines.
Equations of planes and lines.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Lecture Notes, White board, Reference Book Mid Semester Exam, Final Exam
CLO 2 | Lecture Notes, White board, Reference Book Mid Semester Exam, Final Exam
CLO 3 | Lecture Notes, White board, Reference Book Mid Semester, Final Exam, Assignment, Class Test.

Recommended Readings
1. Ordinary and Partial Differential Equations — M.D. Raisinghania
2. Differential Equation - B.D. Sharma
3. Treatise on Three-Dimensional Geometry — J. T Bell
4, An Elementary Treatise on Solid Geometry — C. Smith
K Senargaoil University (SU)
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EEE 1301: Electrical Engineering & Electronics Technology Credits: 4.00, Contact Hours: 4.00 hrs/week

Rationale of the Course

This one is a very fundamental course for the minor engineering department. This course is fully furnished with all the
basic electrical machines and components we see around us in our day-to-day life. With the knowledge of this course,
students can understand and improve their combined knowledge of the mechanical and electrical engineering field.

Course Content

Electrical Circuit: Laws of electric circuit: Ohm’s Law, Kirchhoff's voltage and current laws, delta-wye transformation.
Electrical networks: network analysis methods of branch and loop currents, method of node pair voltages, Thevenin’s
and Norton’s theorems, Magnetic concepts and units: magnetic field, right hand rule, magnetic flux density, Biot Savart
law, magnetic field intensity, measurement of magnetic flux, energy of magnetic field, characteristic of ferromagnetic
materials, theory of ferromagnetism, B-H curve, hysteresis loss, eddy current and eddy current loss, total core loss.
Introduction to magnetic circuits. Electromagnetic forces: forces upon a current carrying conductor and charged
particles moving in a magnetic field. Electromagnetic torque; electric motor. Electromagnetic induction and emf; Lenz’s
law, Blv rule, elementary AC generator.

General concepts and definitions. Instantaneous current, voltage and power, R-, L-, C-, RL-, RC- and RLC- branches,
Effective current and voltage: average values, form factor, crest factor, power real and reactive. Introduction to vector
algebra. Impedance in polar and Cartesian forms. Sinusoidal single-phase circuit analysis. Impedance in series,
parallel branches, series-parallel circuits. Network analysis — Thevenin’s theorem. Balanced poly phase circuits: three
phases, four wire system of generated emfs, three phase, three wire systems, balanced wye loads, balanced delta
loads, power in balanced systems, power factor. Balanced three phase circuit analysis and power measurement.

Electrical Machines: Single phase transformer-equivalent circuit and laboratory testing, introduction to three phase
transformers. DC generator: principle, types, performances and characteristics. DC Motor: principles, types of motor,
performances, speed control, starters and characteristics. AC Machines: three phase induction motor principles,
equivalent circuit. Introduction to synchronous machines and fractional horse power motors.

Electronics: Semiconductor diode, transistor characteristics, equivalent circuits, self-biasing circuits, emitter- follower
amplifiers, push-pull amplifier. Introduction to silicon-controlled rectifier and its application. Oscilloscope. Transducers:
strain, temperature, pressure, speed and torque measurements.

Course Learning Outcomes (CLOs)

CLO1: Understand the concepts of potential difference, current, power, and energy in electrical circuits. Solve
electrical DC circuits applying network theorems.

CLO2: Understand the basics of sinusoids and phasor algebra, and solve AC circuits in the phasor domain using
techniques such as nodal analysis, mesh analysis, and network theorems. Calculate RMS value, complex
power, real power, reactive power, and power factor in AC circuits.

CLO3: Explain the physical operation and terminal characteristics of semiconductor diodes, BJT, JFET, & MOSFET.

CLO4: Explain the working principle and operation of the transformer and machines. Analyze problems of single-
phase and three-phase transformer as well as DC and AC machines.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

CLO 2 | PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

CLO 3 | PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

CLO 4 | PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

Recommended Readings

Introductory Circuit Analysis — R. L. Boylestad

Introductory Circuit for Electrical & Computer Engineering — James W. Nilson

Electric Machines and Transformers — Irving L. Kosow

Electrical Machines Fundamentals — Stephan J. Chapman

A Text Book of Electrical Technology (AC, DC Machines) -B L Theraja and A. K. Theraja
Electronic Devices and Circuit Theories — R. L. Boylested

Sk wnd -~

EEE 1302: Electrical Engineering & Electronics Technology Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

Students will conduct some experiments with the equipment and instrument available in the laboratory, leading to the
assimilation of the laws and theorems of circuit analysis. These experiments will demonstrate and prove the validity
of the theories. After completing this course, students will have a better understanding of electric, magnetic, and AC
circuit concepts reinforced by the practical experience of working with small scale electrical circuits.

Course Content
Laboratory experiments based on EEE 1301.

Course Learning Outcomes (CLOs)

CLO1: To apply the knowledge of basic electrical components, laws, and theorems in electrical networks practically.
CLO2: To analyze the differences between the theory and the practical observations.

CLO3: To design different circuits using circuit theorems and components.

CLO4: To demonstrate the ability of working in teams in laboratory to perform experiments.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | Lectures, Demonstration, Lab Experiments Lab Performance, Lab Report, Viva, Final Quiz
CLO2 | Lectures, Demonstration, Lab Experiments Lab Performance, Lab Report, Viva, Final Quiz
CLO 3 | Lectures, Demonstration, Lab Experiments Lab Performance, Lab Report, Viva, Final Quiz
CLO4 | Lectures, Demonstration, Lab Experiments Lab Performance, Lab Report, Viva, Final Quiz

Recommended Readings
Books recommended of EEE 1301.
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CSE 1301: Computer Programming Language Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers the basic introduction of computer hardware working principle, flowchart & algorithm, Fundamentals
of C and C++ programming structure, its associated rules along with some compiling application software and
MATLAB. Programming skill can help to build a logic to analyze the engineering numerical solution. It will build the
both good skill on theoretical and software practical knowledge to the student.

Course Content

Introduction to computer hardware and its working principle; Programming logic, algorithms, and flowcharts.
Introduction to structured programming; Overview of C and C++ programming languages; C and C++ fundamentals —
data types and expressions; Operators, Libraries and keywords; Statements; Arrays and strings; Functions; Control
statements; Pointers; Input and output systems, Objective Oriented programming; Introduction to advanced
programming. Introduction and familiarization with MATLAB software.

Course Learning Outcomes (CLOs)

CLO1: To learn about the computer components and its working principle.

CLO2: To learn the fundamentals of Flowcharts & Algorithm.

CLO3: To learn and acquire the knowledge of C and C++ programming fundamentals and structures of respective
programming language.

CLO4: To gather the basic knowledge of applying programming logic in engineering analysis.

CLOS5: To learn and overview of MATLAB.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 | Class Lecture Notes, Ref Books | Class Test, Assignment, Mid Semester exam

CLO 2 | Class Lecture Notes, Ref Books | Class Test, Assignment, Mid Semester exam

CLO 3 | Class Lecture Notes, Ref Books | Class Test, Assignment, Mid Semester exam

CLO4 | Class Lecture Notes, Ref Books | Class Test, Assignment, Presentation, Mid Exam, Final Exam

CLOS5 | Class Lecture Notes, Ref Books | Class Test, Assignment, Mid Semester Exam, Final Exam

Recommended Readings

Turbo C/C++: The complete reference (2nd edition) — Herber Schildt

C Programming using Turbo C++ (2nd edition) — Robert Lafore

Introduction to Optimum Design - Jasbir Singh ArorA

Numerical Methods for Engineers and Scientists Using MATLAB - Ramin S. Esfandiari
MATLAB Programming for Engineers — Stephen J Chapman

SARE il
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CSE 1302: Computer Programming Language Sessional Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers the basic introduction of computer hardware working principle, flowchart & algorithm, Fundamentals
of C and C++ programming structure, its associated rules along with some compiling application software and
MATLAB. Programming skill can help to build a logic to analyze the engineering numerical solution. It will build the
both good skill on software practical knowledge to the student.

Course Content
Laboratory experiments based on CSE 1301.

Course Learning Outcomes (CLOs)

CLO1: To learn about the computer components and its working principle.
CLO2: To learn the fundamentals of Flowcharts & Algorithm.
CLO3: To learn and acquire the knowledge of C and C++ programming fundamentals and structures of respective
programming language.
CLO4: To gather the basic knowledge of applying programming logic in engineering analysis
CLOS: To learn and overview of MATLAB
Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Reference, Test in Software Viva, Final Quiz, Lab Report
CLO 2 Lectures, Lab manual, Reference, Test in Software Viva, Final Quiz, Lab Report
CLO3 Lectures, Lab manual, Reference, Test in Software Viva, Final Quiz, Lab Report
CLO 4 Lectures, Lab manual, Reference, Test in Software Viva, Final Quiz, Lab Report
CLOS5 Lectures, Lab manual, Reference, Test in Software Viva, Final Quiz, Lab Report

Recommended Readings
Books recommended of CSE 1301.
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Second Year: 1st Semester [13.50 Credits]

ME 2100: Mechanical Engineering Drawing Il Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers fundamental insights into various mechanical drawing systems, mostly computer-aided design
(CAD) software which is currently extensively in use in the industry. Students can understand different mechanical
drawings commonly forwarded in the engineering sector after the completion of this course.

Course Content

Introduction to CAD and its applications; Fasteners, gears, keys, and springs; Sectional views and conventional
practices; Auxiliary views; Specifications for manufacture; Working drawings; Surface development and intersections.
Basic 3D drawing commands and drafting of 3D drawings on the computer.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamental concept of mechanical drawing.

CLO2: To be able to use commonly used CAD software.

CLO3: To apply the mechanical drawing concept for developing CAD drawing of various mechanical elements.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | PPT, Lecture Notes, Reference Book, Lectures Viva, Final Quiz
CLO 2 | PPT, Lectures, Tutorials, Assignments Lab Submission, Viva, Final Quiz
CLO 3 | Lectures, Tutorials, Assignments Lab Submission, Viva, Final Quiz

Recommended Readings

1. Metric Drafting — Paul Wallah

2. Drafting Technology and Practice — William P. Spence

3. Technical Drawing — Frederick E Giesecke, Alva Mitchell, Henry C. Spencer, Ivan Leroy Hill, John T. Dygdon, James E. Novak

ME 2101: Engineering Mechanics | Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
This course offers basic concepts of Mechanics. It develops the capacity of a student to predict the effects of force
and motion while carrying out the creative design functions of engineering. This capacity requires more than a mere
knowledge of the physical and mathematical principles of mechanics; also required is the ability to visualize physical
configurations in terms of real materials, actual constraints, and the practical limitations which govern the behavior of
machines and structures.

Course Content
Basic concepts of mechanics; Statics of particles and rigid bodies; Centroids of lines, areas and volumes; Forces in
truss, frames, and cables; Friction; Moments of inertia of areas and masses; Relative motion.

A
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Course Learning Outcomes (CLOs)

CLO1: Learn about the principles of statics and dynamics to solve engineering problems

CLO2: Sketch the related diagrams to be used in problem solving

CLO3: Study the theory of engineering mechanics to solve related engineering problems
CLO4: Solve the Engineering problems individually or in a group based on the theoretical study.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Presentation, Lecture Notes, Ref Books Mid Semester Exam, Class Test, Final Exam
CLO 2 | Presentation, Lecture Notes, Ref Books, Oral Viva Mid Semester Exam, Assignment, Class Test, Final Exam
CLO 3 | Lectures, Ref Books, Supplementary Video Mid Semester Exam, Class Test, Final Exam
CLO 4 | Presentation, Lecture Notes, Oral Viva Mid Semester Exam, Class Test, Final Exam

Recommended Readings

1. Vector Mechanics for Engineers: Statics and Dynamics — Ferdinand P. Beer, E Russell Jr. Johnstone
2. Engineering Mechanics, Statics and Dynamics — Joseph F Shelley

3. Engineering Mechanics Statics — R.C. Hibbeler.

Phy 2101: Physics Il Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers a details knowledge on waves and oscillations, different types of waves and important terms related
to wave. It also provides the opportunity to learn the mechanism of waves with the help of various equations and the
mechanism of energy transfer through waves. This course will also make the students acquainted with geometrical
optics and various optical instruments.

Course Content

Waves & Oscillations: Differential equation of a Simple Harmonic Oscillator, Total energy and average energy,
Combination of simple harmonic oscillations, Lissajous figures, Spring-mass system, Calculation of time period of
torsional pendulum, Damped oscillation, Determination of damping co-efficient, forced oscillation, Resonance, Two
body oscillations, Reduced mass, Differential equation of a progressive wave, Power & intensity of wave motion,
Stationary wave, Group velocity and Phase velocity, Architectural Acoustics, Reverberation and Sabine’s formula.

Geometrical Optics: Combination of lenses: Equivalent lens and equivalent focal length, Cardinal points of a lens,
Power of a lens; Defects of images: Spherical aberration, Astigmatism, Coma, Distortion, Curvature, Chromatic
aberration; Optical instruments: Compound microscope, polarizing microscope, resolving power of a microscope,
Camera and photographic techniques.

Waves Mechanics: Principles of statistical physics, probabilities, Classical statistics; Quantum statistics: Bose-
Einstein statistics, Fermi-Dirac statistics and their applications; Fundamental postulates of wave mechanics, Time
dependent Schrodinger equation, Schrodinger equation for one-electron atom and its solution.

UGC & Govt. A
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Course Learning Outcomes (CLOs)

CLO1: To demonstrate an understanding of the behavior of oscillating systems and wave motion.

CLO2: To use the mathematical formalism that describes waves.

CLO3: To acquire the ability to experiment with different optical instruments.

CLO4: To use the tools, methodologies, language and conventions of physics to test and communicate ideas and

explanations.
Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test, Assignment, Final Exam
CLO 2 PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test, Assignment, Final Exam
CLO3 PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test, Assignment, Final Exam
CLO 4 PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test, Assignment, Final Exam

Recommended Readings

A Text Book of Optics — Brijlal and Subramanyam

A Text Book of Sound — Brijlal and Subramanyam

Waves and oscillation — Brijlal and Subramanyam
Physics part-I— Resnick and Halliday

Physics part-Il - Resnick and Halliday

Fundamentals of Physics — Halliday, Resnick and Walker
Concept of Modern Physics — Arther Beiser

Perspective of Modern Physics — Arther Beiser

NN =

Math 2101: Mathematics |lI Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

Vector analysis and matrices have in recent years become an essential part of the mathematical background required
of engineers, physicists, mathematicians and other scientists. These requirements are far from accidental, for not only
does vector analysis provide a concise notation for presenting equations arising from mathematical formulations of
physical and geometrical problems but these are also a natural aid in forming mental pictures of physical and
geometrical ideas. In short, these might very well be considered a most rewarding language and mode of thought for
the physical sciences.

Course Content

Vector Algebra:_Definition of vectors, equality of vectors. Addition and multiplication of vectors. Triple and multiple
products of vectors. Application in geometry and mechanics. Linear dependence and independence of vectors.
Vector Calculus: Differentiation and integration of vectors together with elementary applications. Gradient of scalar
functions. Divergence and curl of vector functions. Physical significance of gradient, divergence and curl. Line, surface
and volume integrals. Stokes’ theorem, Green's theorem, Gauss's divergence theorem and their applications.
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Matrices:_Types of matrices and algebraic properties. Rank and elementary transformations of matrices. Solution of
linear equations by matrix method. Quadratic forms. Matrix polynomials. Determination of characteristic roots and
vectors.

Series Solution:_Convergence and divergence of an infinite series. Solution of differential equations in series by the
method of Frobenius. Bessel's functions, Legendre's polynomials and their properties.

Laplace Transforms:_Definition of Laplace transforms. Elementary transformation and properties. Convolution.
Solution of differential equations by Laplace transforms. Evaluation of integrals by Laplace transforms.

Course Learning Outcomes (CLOs)

CLO1: Learn definitions, formulas and theorems.

CLO2: Differentiate and integrate the vector functions.

CLO3: Solve differential equations in series solution.

CLO4: Find the solution of differential equations by Laplace Transforms.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Ref Books, Soft & Hard Copies of Lecture Assignments, Class Tests, Mid and Final Exam
CLO 2 Ref Books, Soft & Hard Copies of Lecture Assignments, Class Tests, Mid and Final Exam
CLO3 Ref Books, Soft & Hard Copies of Lecture Assignments, Class Tests, Mid and Final Exam
CLO4 Ref Books, Soft & Hard Copies of Lecture Assignments, Class Tests, Mid and Final Exam

Recommended Readings

Vector Analysis - M.R Spiegel

Vector Analysis - M. A. Sattar

Matrices — M.N. Khanna

Matrix analysis and Applied Linear Algebra - Carl. D. Meyer
Advanced Engineering Mathematics — Erwin Kreyszig
Schaum’s Outline of Laplace Transform — Murray R. Spiegel
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ME 2103: Numerical Analysis for Engineers Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course will emphasize the development of numerical algorithms to provide solutions to common problems
formulated in science and engineering. To Cultivate the inventiveness and creative instinct of the students in designing
which method of calculation he is going to use in the data results from future experiments.

Course Content

Roots of polynomials and transcendental equations; Determinants and matrices; Eigen values and eigenvectors;
Solution of linear and non-linear algebraic equations; Solution of first-order differential equations. Interpolation
methods; Numerical differentiation and integration; Solving equations by finite differences; Curve fitting.

Course Learning Outcomes (CLOs)

CLO1: Develop understanding and expertise on the numerical algorithms used in engineering problems orientations.
CLO2: Use differential equations in describing and studying the behavior of certain physical Systems.

CLO3: Implement appropriate numerical methods to solve linear equations as well as algebraic & Transcendental equations.
CLO4: Ability to design and conduct experiments, as well as to analyze and interpret data.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | PPT, Lecture Material, Ref Books & video links Mid Semester Exam, Class Test, Final Exam
CLO 2 | Lecture Notes, Reference Books & video links Mid Semester Exam, Assignment
CLO 3 | Lecture Notes, Reference Books & video links Assignment, Mid Semester Exam
CLO4 | PPT, Lecture Notes, Reference Books Class Test, Final Exam

Recommended Readings

Applied Numerical Analysis (5t Edition) — Curtis F. Gerald, Patrick O. Wheatley

2. Numerical Methods for Engineers (4t Edition) — Steven C. Chapra, Raymond P. Carale

3. Numerical Methods: Using Matlab (4t Edition 2004) — John H. Mathews and Kurtis D. Fink
4 Numerical Methods — E. Balagurusamy
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Second Year: 2nd Semester [13.00 Credits]

Hum 2203: Environmental Protection Credits: 2.00, Contact Hours: 2.00 hrs/week

Rationale of the Course

Conservation ethics, like environmental ethics, largely rely on the respect that humans either have or don't have for
the environment and ecosystems. Conservation ethics also revolve around making human communities and
ecosystems better, protecting important resources for the present and future.

Course Content

Environment: Environment and environmental issues environmental degradation, waste management and renewable
energy; Basic understanding of sustainable development, SDGs, climate change adaptation; Disability and
Accessibility. Environmental policies and legislation; environment protection and management.

Course Learning Outcomes

After the successful completion of the course, students will be able to:

CLO 1: Understand the engineers’ relation and obligations to the environment.
CLO 2: Determine the concerns for the environment and its limitations.

CLO 3: Realize the moral standing of the environment.

CLO 4: Keep the environmental stability while practicing.

Mapping Course Learning Outcomes (CLOs) with PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning and Assessment Strategy

CLOs | Teaching-Learning Strategy Assessment Strategy

Lectures, Discussion with the students, Question and Answer Session, | Class Test, Assignment,
CLO1 . . s . " )

Interactive teaching, writing reflection note on class lecture, report writing. Mid Exam

Lectures, Discussion with the students, Question and Answer Session, | Class Test, Quiz Test,
CLO 2 o . ) :

Problems solving in the class, Interactive teaching. Mid Exam
CLO 3 Discussion with the students, Question and Answer Session, Problems | Class test, Quiz test,

solving in the class. Final Exam

Lectures, Discussion with the students, Question and Answer Session, | Class test, Assignment,
CLO4 o o :

Problems solving in the class, report writing. Final Exam

Recommended Readings

1. Environmental Principles and Policies - Sharon Beder
2. Sustainable Environmental Protection Technologies - Pranas Baltrénas & Edita Baltrénaité
3. Public Policies for Environmental Protection — ed. Paul R. Portney & Robert N. Stavins
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ME 2201: Engineering Mechanics I Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

The basic concepts of force, mass, and acceleration, of work and energy, and of impulse and momentum are
introduced and first applied to problems involving only particles. Thus, students can familiarize themselves with the
three basic methods used in dynamics and learn their respective advantages before facing the difficulties associated
with the motion of rigid bodies.

Course Content
Kinematics of Particles: Rectilinear Motion of Particles; Uniform Rectilinear Motion; Curvilinear Motion of Particles;
Kinetics of particles: Newton’s second law of motion; Principles of work, energy, impulse and momentum; System of
particles; Kinematics of rigid bodies; Kinetics of plane motion of rigid bodies: forces and acceleration; Principles of
work and energy.

Course Learning Outcomes (CLOs)

CLO1: Remember and understand the basic kinematic and kinetics relationships between position, velocity, force,
acceleration, mass, and time.

CLO2: Apply various method using these basic kinematic and kinetics relationships and calculus or graphical
methods to solve problems

CLO3: Analyze the relative motion of multiple particles by using a translating coordinate system.

CLO4: Evaluate the appropriate principle to apply when solving a particle dynamics problem.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 PPT, Lecture Notes, Reference Book | Mid Semester Exam, Class Test, Assignment, Final Exam
CLO 2 PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test, Assignment, Final Exam
CLO3 PPT, Lecture Notes, Reference Book | Mid Semester Exam, Class Test, Assignment, Final Exam
CLO4 PPT, Lecture Notes, Reference Book | Mid Semester Exam, Class Test, Assignment, Final Exam

Recommended Readings

1. Vector Mechanics for Engineers: Statics & Dynamics - Ferdinand P. Beer, E Russell Jr. Johnstone
2. Engineering Mechanics, Statics and Dynamics — Joseph F Shelley

3. Engineering Mechanics Dynamics — R.C. Hibbeler.

EEE 2202: Electronics Technology Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

In this course, some experiments will be conducted by the students using electronic elements like diode, transistor
etc. in the laboratory under the supervision of the course teacher. These experiments will help the students to relate
their theoretical study with the factual work and learn about the real-life applications of the electronics equipment. After
completing the course, they will gather knowledge about various electronic circuits and will be able to utilize their skills
for solving practical problems.
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Course Content

Laboratory experiments based on EEE 1201 Electronics Technology Section.

Course Learning Outcomes (CLOs)
CLO1: Ability of doing team work by working in a team in the laboratory during the experiment.

CLO2: Ability to find the characteristics of basic electronic elements and compare them with the theoretical study.
CLO3: Ability of using the basic electronic equipment in the practical application.

CLO4: Ability to build electrical circuits using electronic elements.
CLOS: Ability of solving real life electronic circuit related problems.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning & Assessment Strategy

CLOs

Teaching-Learning Strategy

Assessment Strategy

CLO1 Lectures, Lab Experiments, Question-Answer Session

Lab Performance, Lab Report, Viva, Final Quiz

CLO 2 Lectures, Lab Experiments, Question-answer session

Lab Performance, Lab Report, Viva, Final Quiz

CLO3 Lectures, Lab Experiments, Question-answer session

Lab Performance, Lab Report, Viva, Final Quiz

CLO4 Lectures, Lab Experiments, Question-answer session

Lab Performance, Lab Report, Viva, Final Quiz

Recommended Readings
Books recommended of EEE 1201.

Hum 2201: Engineering Economics

Rationale of the Course

This course will help the students understand the world they live in and will help the students make more informed life
choices. As engineering students go on to participate in the economy in future, they'll need a sound understanding of

Credits: 2.00, Contact Hours: 2.00 hrs/week

the economy and how the market works which they can gain from HUM 2101 course.

Course Content

Microeconomics: Definition of economics; Fundamentals of economics; Market and government in a modern
economy; Basic elements of supply and demand; Choice and utility; Indifference curve technique; Analysis of cost;

Short run long run theory of production; Analysis of Market; Optimization; Theory of distribution.

Macroeconomics: Key concept of macroeconomics; saving, consumption, investment; National income analysis;

Inflation, Unemployment; Fiscal and monetary policy.

Development: Theories of developments; Economic problem of developing countries; Planning in Bangladesh.

Course Learning Outcomes (CLOs)

CLO1: To understand the collective and individual choice problems.

CLO2: To access the critical process of how the economy and market works.
CLO3: To apply the knowledge in making economic decisions in future.
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Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lecture, Notes, PPT, PDF, books Mid Semester Exam, Class Test, Assignment, Final Exam
CLO 2 Lecture, Notes, PPT, PDF, books Mid Semester Exam, Class Test, Assignment, Final Exam
CLO3 Lecture, Notes, PPT, PDF, books Mid Semester Exam, Class Test, Assignment, Final Exam

Recommended Readings

Introductory Economics — G.F. Stanlake

Population, Environment and Economy — Mohammed A. Mabud
Economics — Samuelson

Economics — John Sloman

Economic Development — Michael Todaro

ARl

ME 2204: Numerical Analysis for Engineers Sessional Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course
This course aims to develop understanding and expertise on the numerical algorithms used in engineering
calculations. To understand the implications of digital number representation and digital arithmetic for computational
science and engineering.

Course Content

Numerical solutions of problems related to mechanical engineering using computer-aided tool (MATLAB, Basic
Programming) based on the following contents. Roots of polynomials and transcendental equations; Determinants
and matrices; Eigen values and eigenvectors; Solution of linear and non-linear algebraic equations; Solution of first-
order differential equations. Interpolation methods; Numerical differentiation and integration; Solving equations by
finite differences; Curve fitting.

Course Learning Outcomes (CLOs)

CLO1: Write a computer program for analysis.

CLO2: Express general functions in terms of the numerical algorithm.

CLO3: Ability to apply knowledge of numerical methods to solve engineering problems.

CLO4: Understand the fundamental principles of digital computing, as well as the number representation and
arithmetic operations.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | C/C++/MATHLAB Lab Report, Class Performance
CLO 2 | Lecture Notes, C/C++/MATHLAB Class Performance, Lab Report

CLO 3 | Lecture, White Board, Reference Book, C/C++/MATHLAB | Lab Report, Class Performance, Final Exams

CLO4 | Lecture, White Board, Reference Book, C/C++/MATHLAB | Viva -Voce, Lab Report, Final Exams

Recommended Readings
Books Recommended of ME 2103

ME 2205: Engineering Thermodynamics Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
It is basic of Mechanical Engineering. It is mostly important for real life practicing. Introduces amateur engineers to
different branches of Mechanical Engineering.

Course Content

Fundamental concepts; Properties of gases and vapors; Laws of thermodynamics and their corollaries. Non-flow and
flow processes; Ideal gases and their cycles; Power cycles, refrigeration cycles and reciprocating compressors;
Second law of thermodynamics: availability, irreversibility and entropy. Thermodynamic relations and equations of
state; Psychometrics.

Course Learning Outcomes (CLOs)

CLO1: to learn about fundamental concepts relevant to thermodynamics

CLO2: To learn about work and heat.

CLO3: To apply first law for a control volume and 2nd law by calculating efficiency of control volume.
CLO4: Perform energy analysis of refrigeration and heat pump thermodynamic cycles.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | Tolearn about fundamental concepts relevant to thermodynamics Oral Viva
CLO2 | Tolearn about work and heat. Oral Viva
CLO3 TO. apply first law for a control volume and 2nd law by calculating Assignment & Conceptual Test
efficiency of control volume.
CLO 4 Perform energy analysis of refrigeration and heat pump Conceptual Test
thermodynamic cycles.

Recommended Readings

1. Fundamentals of Engineering Thermodynamics — Michael J. Moran & Howard N. Shapiro
2. Fundamentals of Thermodynamics — R E Sonntag, C. Borgnakke, G J. Van Wylen

3. Thermodynamics: An Engineering Approach — Yunus A Cengel & Michael A Boles
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ME 2206: Engineering Thermodynamics Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
2205: Engineering Thermodynamics. With the help of this course, students have hand on experience with
Thermodynamics before their graduation.

Course Content
Laboratory experiments based on ME 2205.

Course Learning Outcomes (CLOs)

CLO1: To learn about fundamental concepts relevant to thermodynamics

CLO2: To learn about work and heat.

CLO3: To apply first law for a control volume and 2nd law by calculating efficiency of control volume.
CLO4: Perform energy analysis of refrigeration and heat pump thermodynamic cycles

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO2 Lectures, Lab manual, Experimental Apparatus Viva, Lab Report
CLO3 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO4 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report

Recommended Readings
Books recommended of ME 2205.
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Second Year: 3rd Semester [13.75 Credits]

Hum 2301: Sociology and Accounting Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

Sociology is a scientific study of society and intended to provide better Understanding of the great diversity of social
relationships through social interactions. This course provides students with an introduction and understanding of the
primary phenomena, concepts, issues and procedures such as social institutions, social class, social groups, culture,
social stratification, gender ideologies, socialization process, social mobility, population problems and demography
changes, globalization, etc. have been included in this course to help students have an overview of social contexts.
Also, the basics of financial accounting through the accounting cycle for engineering project. The main objective of
this course is to introduce the theoretical foundation of financial accounting (concepts, assumptions, and principles)
and the financial statements of an enterprise. The course prepares the student to be capable of performing the different
steps of the accounting cycle for engineering projects.

Course Content

Sociology: Scope of sociology: micro and macro sociology. Some fundamental concepts. Society from savagery to
civilization (table). Social evolution and techniques of production: social structure of Bangladesh. Oriental and
occidental societies: feudalism. Industrial revolution: the growth of capitalism, features, social consequences.
Socialism Fascism. Social control: need, means, future of social control. Leadership: types, functions, techniques,
social power. Society and population: social determinants of fertility and mortality, human migration, demographic
transition, density, the standard of living, population pyramid, population and world resources. Malthusian, optimum
and socialistic population theory: Population problem of Bangladesh. Social pathology: crime, juvenile delinquency,
slum. Nature of social change: factors of social change- biological, physical economic, cultural, technological factor.
Change in production technology, means of communication, transportation, derivative social effects of converging
material inventions. Effects of technology on major social institutions. Social inventions. Urbanization and
industrialization in Bangladesh. Sociology of development: process of development, social planning, planning as a
factor of social change, social change in Bangladesh- nature and trend. Urban ecology: city, pre-industrial and
industrial, growth and nature of cities in Bangladesh. Rural sociology: features of village community in Bangladesh,
social mobility, urban rural contrast. Social structure of the tribal people of Bangladesh.

Accounting: A study of accounting as an informational system, fundamental accounting concepts and principles used
to analyze and record business transactions, recording system: Double-entry book keeping and accounting,
accounting equation, measuring and recording business transactions. Accounting cycle: Journal, ledger, trail balance,
preparation of financial statements considering adjusting and closing entries, financial statements analysis and
interpretation: Ratio analysis — tests for profitability, liquidity, solvency and overall measure.

Cost in general: Objectives and classifications. Overhead costs: Allocation and apportionment. Product costing: Cost
sheet under job costing, process costing, costing by products and joint products.

Marginal costing: Tools and techniques; Cost-volume-profit analysis: Meaning, break-even analysis, contribution
margin technique, sensitivity analysis, designing the optimal product mix.22 out of 35 Relevant costing: Analysis,
profitability within the firm. Guidelines for decision-making: Short-run decisions.

Long run planning and control: Capital budgeting; the master budget, flexible budget and standard cost, variance
analysis.
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Course Learning Outcomes (CLOs)

CLO 1: To develop the sociological imagination to have an in-depth understanding of the society.

CLO 2: To develop knowledge about the key issues that influence the function and structure of the society, social
structure and realize how it shapes and impacts social interactions and social relationships.

CLO 3: To be able to explain cultural context by the understanding us components and to identity the differences and
commonalities within diverse cultures.

CLO 4: To calculate Overhead costing, process costing, product costing, marginal costing, and cost volume profit
relationship, to understand long term & time-oriented decisions in project.

CLO 5: To analyze and interpret accounting information for decision purposes.

Mapping Course Learning Outcomes (CLOs) with PLOs
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Recommended Readings

Accounting Principles - Jerry J. Weygandt, Donald E. Kieso, and Paul D. Kimmel

Cost Accounting: Theory and Practice — Bhabatosh Banerjee

Cost and Management Accounting — Duncan Williamson

Introduction to Management Accounting — Charles T. Horngren, Gary L. Sundem, William O. Stratton, and Jeff Schatzberg
Managerial Accounting — Ray; Noreen, Eric Garrison

Fundamental Accounting Principles — Kermit Larson, John Wild, and Barbara Chiappetta

oL~

Math 2301: Mathematics IV Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course is used as a unique tool of doing mathematical analysis which has vast applications in Engineering and
Physics. A large number of problems of two dimensions regarding definite integral be solved easily such as contour
integration. Basic of Fourier Series helps to analyze decomposition of signals, optics, image processing and vibration
analysis.

Course Content

Complex Variable: Complex number system. General functions of a complex variable. Limit and continuity of a
function of complex variables and related theorems. Complex differentiation and the Cauchy-Riemann equations.
Mapping by elementary functions. Line integral of a complex function. Cauchy’s integral theorem. Cauchy's integral
formula. Liouville's theorem, Taylor's theorem and Laurent's theorem. Singular points, residues and Cauchy's residue
theorem. Evaluation of residues. Contour integration. Conformal mapping.

Fourier series: Real and complex form of Fourier series. Finite Fourier transform. Fourier integrals. Fourier transforms
and their uses in solving boundary value problems.

Harmonic Functions: Definition of harmonics. Laplace’s equation in Cartesian, polar, cylindrical and spherical
coordinates. Solution of these equations together with applications. Gravitational potential due to a ring. Steady-state
temperature. Potential inside or outside of a sphere. Properties of harmonic functions.
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Course Learning Outcomes (CLOs)

CLO1: To understand algebra and geometry of complex numbers, mappings in the complex plane, the theory of
multi-valued functions and define a smooth arc or a smooth closed curve

CLO2: To understand the relationship between Fourier series and linear time-invariant system, and continuous-time
periodic signals as well as identify system properties based on impulse response and Fourier analysis

CLO3: To be able to analyze and calculate heat equation and wave equation

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | PPT, Lecture Notes, Reference Books Mid Exam, Class Assessment, Presentation, Final Exam
CLO 2 | PPT, Lecture Notes, Ref Books, Case Study Group Assignment, Presentation, Class Test, Final Exam
CLO 3 | PPT, Lecture Notes, Ref Books, Online Materials Quiz Test, Assignment, Class Assessment, Final Exam

Recommended Readings

1. Functions of one complex variable - J.B. Conway

2. Complex Analysis — L.V. Ahlfors

3. Fourier and Laplace Transforms — R.J. Beerends

ME 2303: Metallic Materials Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers basic insight into the various mechanical properties of metallic materials, which are used in various
factory and industries. With the knowledge of this course, students can also learn knowledge about heat treatment of
the materials and their effect.

Course Content

Concept of malleability, ductility, toughness, fatigue resistance and other properties; Mechanical and non-destructive
tests of metals; Crystal structure of metals, Pig iron: production and uses; Cast iron: production, types, uses and
effects of impurities; Steels: Bessemer and open-hearth steels, production and uses; Plain carbon and different types
of allow steels; Bearing metals; Light alloys; Common metals and their alloys; Phase diagram including the Fe-FeC
equilibrium diagram; Types of heat treatment; Case carburizing and nitriding.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamentals of properties of the materials.

CLO2: To apply the knowledge in order to select the material for manufacturing a product.
CLO3: To evaluate the proper heat treatment process for a product.

Mapping Course Learning Outcomes (CLOs) with the PLOs

-— ~ ™ < w © ~ co o e A o
CLOs 2l 2] 2|22 |2 |29 |99 | 9|9 |-
o o o o o o o o o o0 o0 o0
CLO 1 \ \ \ \
CLo2 | « V| NN VoA v
cLo3 | VA v v

UGC & Govt. Approved

K Sonargaon University (SU)
L2 CEErits TSHSE (1RI)

940 ()G °8ed



Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | PPT, Lecture Notes, Reference Book Mid Semester Examination, Class Test,

CLO 2 | PPT, Lecture Notes, Reference Book, Case Study | Mid Semester Exam, Assignment, Class Test, Final Exam

CLO 3 | PPT, Lecture Notes, Reference Book, Case Study | Assignment, Class Test, Final Examination

Recommended Readings

Chemistry of Engineering Materials — Robert B. Leighou
Introduction to Physical Metallurgy — Sidney H Avner, Publisher
Engineering Metallurgy (Part | & Il) - Raymond A. Huggins
Materials Science and Engineering: An Introduction — W D Callister
Introduction to Materials Science for Engineering — Shackleford
Introduction to Physical Metallurgy — S F Avner

Physical Metallurgy for Engineers — D S Clarke and W B Verney

Nooakowd =

ME 2304: Metallic Materials Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
2303: Metallic Materials’. With the help of this course, students have a hand on experience on Materials properties
and heat treatment before their graduation.

Course Content
Sessional based on ME 2303.

Course Learning Outcomes (CLOs)

CLO1: To understand the mechanical properties of the materials.

CLO2: To evaluate the mechanical testing

CLO3: To determine the hardness test, impact test and collect data and compare.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report

CLO2 | Lectures, Lab manual, Experimental Apparatus Viva, Lab Report

CLO 3 | Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report

Recommended Readings
Books recommended of ME 2203.
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ME 2307: Mechanics of Solids Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers a complete knowledge on the deformation and motion of continuous solid media under applied
external loadings such as forces, displacements and thermal changes. And to analyze the effect of such loads on
column, beam and on different structures.

Course Content:
Statically indeterminate axially loaded member, axially loaded member, thermal and centrifugal stresses; Stresses in
thick and-walled cylinders and spheres.

Beams: Shear force and bending moment diagrams; various types of stresses in beams; Flexure formula; Deflection
of beams: integration and area moment methods; Introduction to reinforced concrete beams and slabs.

Torsion formula; Angle of twist; Modulus of rupture; helical springs; combined stresses: principal stress, Mohr's
Circle; Columns: Euler’s formula, intermediate column formulas, the Secant formula; Flexure formula of curved beams.

Course Learning Outcomes (CLOs)

CLO1: To understand the basics of stress, strain, shear force and bending diagram on beam and load on column.
CLO2: To apply the knowledge in order to find out the stress, strain, shear force and bending on beam and load on column.
CLO3: To solve engineering problem.

CLO4: To evaluate and design proper structure.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test, Final Exam
CLO 2 | PPT, Lecture Notes, Reference Book, Case Study | Mid Semester Exam, Class Test, Final Exam
CLO 3 | PPT, Lecture Notes, Reference Book, Case Study | Mid Semester Exam, Class Test, Final Exam
CLO 4 | PPT, Lecture Notes, Reference Book, Case Study | Mid Semester Exam, Class Test, Final Exam

Recommended Readings

Mechanics of Material with Solved Problems — A C Mandal & M. Quamrul

Strength of Materials (4! Edition) — Andrew Pytel, Ferdinand L. Singer

Strength of materials — William Nash

Strength of Materials — Beer and John Stone

Strength of Materials — Popov

Mechanics of Solids Laboratory Practices — A C Mandal & M Quamrul Islam - IUT, OIC, 2011
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ME 2308: Mechanics

of Solids Sessional

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
2307: Mechanics of Solids’. With the help of this course, students have a hand on experience on Solid Mechanics

before their graduation.

Course Content

Sessional based on ME 2307.

Course Learning Outcomes (CLOs)

CLO1: To understand the theoretical knowledge of stress, strain, shear force and bending moment of beam and

buckling load of column.
CLO2: To apply the theoretical knowledge to evaluate the corresponding results.
CLO3: To analyze the results for proper design.

Mapping Course Learning Outcomes (CLOs) with the PLOs

Credits: 0.75, Contact Hours: 1.5 hrs/week
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Mapping Course Learning Outcomes (CLOs) with the Teachin

g-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO2 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO3 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report

Recommended Readings
Books recommended of ME 2307.
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Third Year: 1st Semester [13.75 Credits]

ME 3121: Fluid Mechanics | Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
This course offers basic knowledge about various fluid properties, their measurements such as pressure, viscosity
etc. and interaction of fluid with its surrounding entities which are important in practical life.

Course Content

Fundamental concept of fluid as a continuum; Fluid statics: basic hydrostatic equation, pressure variation in static
incompressible and compressible fluids; Manometers; Forces on plane and curved surfaces; Buoyant force; Stability
of floating and submerged bodies; Pressure distribution of a fluid in a rotating system. Relation between system
approach and control volume approach; Continuity, momentum and energy equations; Special forms of energy and
momentum equations and their applications; Pressure, velocity and flow measurement devices. Introduction to in
viscid incompressible flow to include two dimensional basic flows.

Course Learning Outcomes (CLOs)

CLO1: To understand fundamental definitions of fluid mechanics.

CLO2: To understand various formulae of fluid mechanics with their derivations.
CLO3: To apply the knowledge of CLO1 and CLOZ in various problems.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 Lecture Notes, White board, Reference Book Mid Semester, Final Exam

CLO 2 Lecture Notes, White board, Reference Book Mid Semester, Final Exam

CLO3 Lecture Notes, White board, Reference Book Mid Semester, Final Exam, Assignment, C. Test

Recommended Readings

Fluid Mechanics with Engineering Applications — Robert L. Daugherty, Joseph B. Franzini, E. John Finnemore
Introduction to Fluid Mechanics — Robert W. Fox, T. Mcdonald

Fluid Mechanics — Frank M. White

Engineering Fluid Mechanics — K. L. Kumar

Fluid Mechanics — Victor L. Streeter E. Benjamin Wylie

Fluid Mechanics through Worked Out Problems — By Md. Quamrul Islam & A.C Mondal
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ME 3122: Fluid Mechanics | Sessional Credits: 1.00, Contact Hours: 2.00 hrs/week

Rationale of the Course
Experimental knowledge about different instruments of fluid mechanics helps students to understand theories clearly.

Course Content
Sessional on ME 3121.

Course Learning Outcomes (CLOs)

CLO1: To learn name of different instruments

CLO2: To learn how to use these instruments

CLO3: To learn how to take readings and use these data for calculation

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Demonstrating Instruments and White Board Sessional Final, Lab Report
CLO 2 | Demonstrating Instruments and White Board Sessional Final, Lab Report
CLO 3 | Demonstrating Instruments and White Board Sessional Final, Lab Report and Lab Performance
Recommended Readings
Books recommended of ME 3122.
ME 3141: Mechanics of Machinery Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers basic insight into the mechanism of machinery as how a machine works under different conditions.
With the knowledge of this course, students can identify the conditions and problems associated with a machine and
how to solve it.

Course Content

Mechanisms; displacement, velocity and acceleration; Turning moment: inertia and kinetic energy of reciprocating and
rotating parts; Static and dynamic balancing: reciprocating and rotating parts, multi-cylinder in-line and V-engines,
radial engines, and opposed-piston engines; Balancing machines. Undamped free vibrations with one and two
degrees of freedom; Longitudinal, transverse and torsional vibrations; Damped free and forced vibrations with single
degrees of freedom.

Whirling of shafts and rotors; Vibration of geared systems; Vibration absorption, isolation and desolation; Vibration
measuring instruments. Study of cams and cam followers; Power transmission by belts, ropes and chains; Clutches
and brakes; Dynamometers. Study of gears and gear trains; Study of governors; Gyroscopes: principles and
applications.
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Course Learning Outcomes (CLOs)

CLO1: To understand the fundamental mechanisms of machinery.

CLO2: To apply the knowledge in order to identify the problems associated with it.

CLO3: To evaluate the proper solving of the problems and examining the solution with the available data.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | PPT, Lecture Notes, Ref Book. Mid Semester Exam, Class Test, Final Examination
CLO 2 | PPT, Lecture Notes, Ref Book, Case Study | Mid Semester Exam, Assignment, Class Test, Final Exam
CLO 3 | PPT, Lecture Notes, Ref Book, Case Study | Mid Semester Exam, Assignment, Class Test, Final Exam

Recommended Readings

1. Theory of Machines (S.I. Units) — R.S. Khurmi, J.K. Gupta

2. Mechanics of Machines (Advanced Theory and Examples, Sl units) — John Hannah & R. C. Stephens
3. Theory of Machines — Thomas Bevan

ME 3142: Mechanics of Machinery Sessional Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
3141, Mechanics of Machinery Sessional’. With the help of this course, students will be able to visualize different
mechanics involved in machinery.

Course Content
Sessional based on ME 3141.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamental mechanisms of machinery.

CLO2: To apply the knowledge in order to identify the problems associated with it.

CLO3: To evaluate the proper solving of the problems and examining the solution with the available data.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report

CLO 2 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report

CLO3 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report

CLO 4 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report

Recommended Readings
Books recommended of ME 3141.

ME 3143: Instrumentation and Measurement Credits 3.00, Contact hours: 3.00 hrs/week

Rationale of the Course

The course focuses on imparting the principles of measurement which includes the working mechanism of various
sensors and devices that are in use to measure the important physical variables of various mechatronic systems. It
required to select appropriate device for the measurement of parameters like temperature, pressure, speed, stress,
humidity, flow velocity etc., and justify its use through characteristics and performance.

Course Content: Basic principles of measurements; Characterization and behavior of typical measuring systems;
Uncertainty analysis; Different types of sensing elements; Signal Conditioning. Applied Measurements:
displacements, motion, vibration, sound, pressure, flow, temperature, heat flux, force, torque and strain; Data
acquisition, transmission and recording methods.

Course Learning Outcomes (CLOs)

CLO1: Understand the methods of measurement and selection of measuring instruments, standards of measurement.

CLO2: Explain tolerance, limits of size, fits, geometric and position tolerances and gauge design

CLO3: Analyze the Data collected. Recommend the Quality Control Techniques and Statistical Tools appropriately.

CLO4: Develop an ability of problem solving and decision making by identifying and analyzing the cause for variation
and recommend suitable corrective actions for quality improvement.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Presentation Slide, Lecture Notes, Ref Books Mid Semester Exam, Class Test, Final Exam
CLO 2 | Presentation, Lecture Notes, Ref Book, Oral Viva | Mid Exam, Assignment, Class Test, Final Exam
CLO 3 | Lectures, Ref Books, Supplementary Video Mid Semester Exam, Class Test, Final Exam
CLO 4 | Presentation Slide, Lecture Notes, Oral viva Mid Semester Exam, Class Test, Final Exam
Recommended Readings
1. Experimental Methods for Engineers - J. P. Holman
2. Mechanical Measurements — Thomas G. Beckwith, Roy D. Marangoni, John H Lientard
@r Senargaoi University (SU)
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ME 3144: Instrumentation and Measurement Sessional Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
3143: Instrumentation and Measurement’. With the help of this course, students have hand on experience with
different types of instruments before their graduation.

Course Content
Sessional based on ME 3143.

Course Learning Outcomes (CLOs)

CLO1: To understand different types of measurement systems used in engineering systems.
CLO2: To apply the theoretical knowledge for measuring different types of instruments.
CLO3: To analyze the performance data and evaluate the best procedure.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report.
CLO2 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report.
CLO3 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report.

Recommended Readings
Books recommended of ME 3143.
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Third Year: 2nd Semester [13.50 Credits]

IPE 3201: Industrial Management Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

Industrial management is a branch of engineering which facilitates creation of management system and integrates the
diverse engineering processes. Industrial Management deals with industrial design, construction, management, and
application of science and engineering principles to improve the entire industrial infrastructure and industrial
processes. Industrial Management focuses on the management of industrial processes. Industrial Managers can be
said to be responsible for proper and the most efficient interaction of 4Ms: Man, Material, Machine and Method.
Industrial management also involves studying the performance of machines as well as people. Specialists are
employed to keep machines in good working condition and to ensure the quality of their production. The flow of
materials through the plant is supervised to ensure that neither workers nor machines are idle. Constant inspection is
made to keep output up to standard.

Course Content

Organization and management: evolution, management functions, organization structure, development of
organization theory, study of various types of organization and management information systems, concepts and scope
of application. Cost management elements of cost of products, cost centers and allocation of overhead costs.

Management accounting: marginal costing, standard costing, cost planning and control, budget and budgetary
control, development and planning process, annual development plan, national budget.

Financial management: objectives, strategy, financing, performance analysis of enterprises, investment appraisal,
criteria of investment.

Personnel management: importance, scope, need hierarchy, motivation, defense mechanism, productivity and
satisfaction, leadership, group dynamics, job evaluation and merit rating personnel development-hiring, training, wage
systems.

Marketing management: marketing concept, marketing organization, industrial and consumer selling, channel
decisions, advertising decisions, new product strategy. Technology management. Case study.

Course Learning Outcomes (CLOs)

CLO1: Understand the types of different organizations.

CLO2: Understand the basics of concepts of organization span and personnel management and managerial grid.
CLO3: Explain the framework of recruitment and principles of good interview.

CLO4: Explain the functions of leader and the model of motivation.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | PPT, Lecture Notes, Ref Book, Students Feedback Mid Semester Exam, Class Test, Final Exam

CLO 2 | PPT, Lecture Notes, Ref Book, Students Feedback Mid Semester Exam, Class Test, Final Exam

CLO 3 | PPT, Lecture Notes, Ref Book, Students Feedback Mid Semester Exam, Class Test, Final Exam

CLO 4 | PPT, Lecture Notes, Ref Book, Students Feedback Mid Semester Exam, Class Test, Final Exam

Recommended Readings

Operational Management for Competitive Advantage — Chase Aquilano Jacobs
Industrial Management — B. Narayan

Industrial Management — Joseph Russell Smith

Marketing Management —Phillip T. Kotler &Kelvin Lane Keller

Total Quality Management - Dale H. Besterfield

The Toyota Way - Jeffrey Liker

ok whd =

ME 3201: Heat and Mass Transfer Credits: 4.00, Contact Hours: 4.00 hrs/week

Rationale of the Course
It is a course of basic of Mechanical Engineering. It is mostly important for heat transfer phenomena in everyday life
as well as for research purpose.

Course Content

Conduction and Radiation Heat Transfer: Basic modes of heat transfer; General conduction equation for one
dimensional and three dimensional situation; Steady state conduction in different geometrics and composite structures
for one dimensional situation; Effect of variable thermal conductivity; Analysis of heat conduction of system with heat
sources and heat transfer from finned surfaces; Transient heat conduction in solids with negligible internal resistance
and with internal and surface resistance; Use of Heisler charts; Analytical and numerical solutions of conduction heat
transfer problems. Heat transfer by the mechanism of radiation; Laws of radiation heat transfer; Blackbody radiation
and radiative properties of surfaces; Angle factor; Net radiation interchange between two infinite parallel planes,
concentric spheres, and long cylinders; Simple enclosure problems; Radiation shield; Solar radiation and its prospects
in Bangladesh.

Convection, Boiling, Condensation, and Mass Transfer: Mechanism of convective heat transfer; General methods
for estimation of convective heat transfer coefficient; Heat and momentum transfer associated with laminar and
turbulent flow of fluids in forced convection; Fully developed flows and boundary layer developments in tubes/ducts
over flat plates: empirical equations; Free convection from exterior surfaces of common geometrics, such as cylinder,
plate, sphere etc.

Heat transfer mechanism with change of phase: condensation, types, and analysis of film wise condensation on a
vertical plate and horizontal cylinders; Boiling: mechanism and heat transfer correlations; Heat pipe. Heat exchanger:
basic types, LMTD, exchanger effectiveness-NTU relations, fouling and scaling of heat exchanger; Heat exchanger
calculations; Techniques of heat transfer augmentation; Heat exchanger devices.

Mass Transfer: mechanism of mass transfer by diffusion convection and change of phase, simultaneous heat, and
mass transfer phenomena; Analogy between heat and mass transfer; Empirical equations.
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Course Learning Outcomes (CLOs)

CLO1: Remember and understand the basic concept of heat and mass transfer and the inherent concepts.

CLO2: Apply the knowledge of heat transfer to solve real life problems.

CLO3: Create prediction about any new problem arisen for industrial production purpose or any problem related to
practical life.

CLO4: Analyze the large volume problems into small discrete parts.

CLOS: Evaluate the knowledge of their subject field with other subjects.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 To remember and understand the basic concept of heat and mass

transfer and the inherent concepts. Assignment and Exam

CLO 2 | To Apply the knowledge of heat transfer to solve real life problems. Oral Viva

To create prediction about any new problem arisen for industrial

CLO3 . o Assignment & Conceptual Test
production purpose or any problem related to practical life.

CLO4 | Analyze the large volume problems into small discrete parts. Assignment and Exam

CLO 5 | Evaluate the knowledge of their subject field with other subjects. Assignment & Conceptual Test

Recommended Readings

1. Fundamental of Heat & Mass Transfer — B. Incropera

2. Heat and Mass Transfer, Fundamentals and Applications — Yunus A. Cengel, Afshin J. Ghajar.

3. Principles of Heat Transfer — F. Kreith

4. Heat Transfer — J. P. Holman

5. Heat Transfer: A Basic Approach — M. N. Ozisik

6. Advanced Convective Heat Transfer — Adrian Bejan

ME 3202: Heat and Mass Transfer Sessional Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as “ME
3201: Heat and Mass Transfer”. With the help of this course, students can develop understanding and demonstrate
the basic principles of Heat and Mass Transfer like, the phenomenon of heat conduction, convection and heat
exchange and to enhance the psychomotor skills.

Course Content
Sessional based on ME 3201.
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Course Learning Outcomes (CLOs)

CLO1: To understand different loads acting on machines.

CLO2: To be able to balance all forces acting on shafts.

CLO3: To learn about vibration system, followers and governors.

CLO4: To be able to identify damped, undamped vibrations and degrees of freedom.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO 2 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO3 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO4 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLOS Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
Recommended Readings
Books recommended of ME 3201.
ME 3203: Power Plant Engineering Credits 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers basic insight of the Power Condition of Bangladesh and various Power plant e.g. Diesel Power
Plant, Gas Turbine Power Plant etc., students can identify the power demand of Bangladesh and identify the Suitable
power plant.

Course Content
Sources of energy; Production of power; Comparison of different types of power plants, Survey of power plants in
Bangladesh.

The variable load problem; Economic analysis of power plants; Theory of rates; Diesel-electric power plants: engine
types and their performances, advantages, present trend.; Gas turbine power plants: cycle analysis; intercooling,
regeneration, and reheating, governing; Thermal power plants: fuels, combustion equipment; Boilers; Steam turbines:
reheat, regenerative, superposed, binary and combined cycles. Condensers, evaporators and cooling towers, gas
loop and water loop, steam piping and insulations. Hydro-electric power plants: site selection, components of the plant;
Governing of water turbines; Nuclear power plant: types of reactors, layout of nuclear power plant, waste disposal.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamentals of Power demand and calculations, Operation cycle and procedure of
different Power Plants.

CLO2: Apply the knowledge in order to identify the suitable Power Plant for any local area.

CLO3: To evaluate the proper Powerplant based on demand and fuel availability conditions.
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Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test, Final Exam

CLO 2 | PPT, Lecture Notes, Reference Book, Case Study | Mid Semester Exam, Assignment, Class Test, Final Exam

CLO 3 | PPT, Lecture Notes, Reference Book, Case Study | Mid Semester Exam, Assignment, Class Test, Final Exam

Recommended Readings

A course in Power Plant Engineering (S | Unit) — by Arora Domkundwar
Power Plant Engineering — P K Nag

Power Plant Engineering — G R Nagpal

Power Plant Technology - M M. EI-Wakil

Power Plant Engineering — Frederick T. Morse

SARE ol

Hum 3261: Engineering Ethics and Professionalism Credits: 2.00, Contact Hours: 2.00 hrs/week

Rationale of the Course

This course will familiarize students with the content and the processes within ethical decision-making concerning the
natural and social environment. This course will introduce students to the main ethical theories pertaining to the
environment and include introduction to anthropocentric, bio-centric and eco-centric viewpoints. The course considers
the impacts of ethical considerations on a range of real-world environmental situations including ethics in stakeholder
consultation, working with Indigenous peoples and ethics within environmental management. The course will provide
case studies to assist build student understanding of how world views and ethical considerations influence and shape
decision making and develop environmental management.

Course Content
Society: emergence of Sociology as moral lessons for society; Basic institutions in society, organization and
institutions in society, Types of Society;

Culture: basics of culture, elements of culture, cultural change, socialization, and social issues around us;
Technology and Society: interaction between technology and society;

Engineering Ethics: Understanding ethics, engineering ethics; Moral reasoning and engineering as social
experimentation; The engineers’ concern for safety, professional responsibility; Employer authority; Rights of
engineers; Global issues; Career choice and professional outlook; Ethical problems are like design problems;
Genetically modified objects (GMO);

Environment: environment and environmental issues environmental degradation, waste management and renewable
energy; Basic understanding of sustainable development, SDGs, climate change adaptation; Disability and
Accessibility.
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Course Learning Outcomes (CLOs)

CLO1: Knowledge and understanding of the content and techniques of a chosen discipline at advanced levels that
are internationally recognized.

CLO2: Evaluate and synthesize information from a wide variety of sources in a planned and timely manner.

CLO3: Apply ethical system for any particular professional problem domain.

CLO4: Analyze the kills of a high order in interpersonal understanding, teamwork and communication.

CLOS: Create commitment to the highest standards of professionalism.

Mapping of CLOs with Program Learning Outcomes (PLOs)
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | Presentation Slide, Lecture Notes, Reference Book | Mid Semester Examination, Class Test

CLO 2 | Presentation, Lecture Notes, Ref Book, Oral viva Mid Semester Exam, Assignment, C. Test

CLO 3 | Lectures, Reference books, Supplementary video | Class Test, Final Examination

CLO 4 | Presentation Slide, Lecture Notes, Oral viva Class Test, Final Examination

CLO 5 | Presentation Slide, Lecture Notes, Oral viva Class Test, Assignment, Final Examination

Recommended Readings

1. Professional Ethics, R. Subramanian — Oxford University Press

2. A Textbook on Professional Ethics and Human Values — R. S. Naagarazan, New Age
3. Engineering Ethics — Charles B. Fleddermann, Pearson
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Third Year: 3rd Semester [13.25 Credits]

ME 3323: Fluid Mechanics I Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers basic knowledge about properties of real fluids, various kind of fluid flow and their practical
implementation, concept of boundary layer etc. and interaction of fluid with its surrounding entities which can be
applied in solving practical life problems.

Course Content

Dimensional analysis and similitude; Fundamental relations of compressible flow; Speed of sound wave; Stagnation
states for the flow of an ideal gas; Flow through converging-diverging nozzles; Normal shock; Real fluid flow; Frictional
losses in pipes and fittings. Introduction to boundary layer theory; Estimation of boundary layer and momentum
thickness; Skin friction and drag of a flat plate. Introduction to open channel flow; best hydraulic channel cross-
sections; Hydraulic jump; Specific energy; Critical depth.

Course Learning Outcomes (CLOs)

CLO1: To understand the basics properties of real fluids and fluid flows.

CLO2: To learn about the practical implementation of CLO1

CLO3: To have a concrete understanding of dimensional analysis and boundary layer theorem.

CLO4: To learn about open channel flow, best hydraulic channel cross-sections, hydraulic jump; Specific energy and
critical depth.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Presentation, Lecture Notes, Ref Books Mid Semester Exam, Class Test, Final Exam
CLO 2 | Presentation, Lecture Notes, Ref Books, Oral Viva | Mid Semester Exam, Assignment, C. Test, Final Exam
CLO 3 | Lectures, Ref Books, Supplementary Video Mid Semester Exam, Class Test, Final Exam
CLO 4 | Presentation, Lecture Notes, Oral Viva Mid Semester Exam, Class Test, Final Exam

Recommended Readings

1. Fluid Mechanics with Engineering Applications — Robert L. Daugherty, Joseph B. Franzini, E. John.
2. Fluid Mechanics - Frank M. White.

3. Fluid Mechanics Through Worked out Problems - A.C. Mandal & M.Q. Islam
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ME 3324: Fluid Mechanics Il Sessional Credits: 1.00, Contact Hours: 2.00 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
3223, Fluid Mechanics II'. With the help of this course, students have a hand on experience on Fluid Mechanics before
their graduation.

Course Content
Sessional based on ME 3223

Course Learning Outcomes (CLOs)

CLO1: To understand the working principle of Fluid mechanic through practical experience
CLO2: To apply the theoretical knowledge for calculating the performance of fluid mechanic.
CLO3: To analyze the performance data and evaluate the best procedure.

CLO4: To enhance team skill through group project.

Mapping Course Learning Outcomes (CLOs) with the PLOs

- o~ ) < wn © ~ © o e ha o
clos | § | 9 | 9/ 9/ 9|/ 9 9 19 89 9|9 | ¢
o o o o o o o o o & & &
CLO 1 \ \ \
CLO2 \ \ \
CLO3 N \
CLO 4 N \ \ \ \
Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO 2 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO3 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO4 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
Recommended Readings
Books recommended of ME 3323.
IPE 3331: Manufacturing Processes Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
Introduce students to theory and operation of manufacturing including manufacturing processes and equipment
overview, manufacturing design, production process and flow, materials, machine operations and logistics.

Course Contents

Selection of machining Casting: sand, die, centrifugal and other types of casting; Casting design and casting
defects; Chip less metal forming process; Different types of hot and cold working processes; Welding: arc, gas, TIG,
MIG, resistance, thermite, and special types; Brazing and soldering.

Tool geometry and chip formation processes. Metal removing processes: turning, drilling, shaping, planning, milling,
broaching, grinding, precision and non-precision finishing processes.
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Course Learning Outcomes (CLOs)

CLO 1: Identify the different stages of a manufacturing process.

CLO 2: Interpret the elements of the product design process.

CLO 3: Identify the common machines used in a manufacturing process.

CLO 4: Explain the operations and capabilities of machines used in manufacturing.
CLO 5: Determine the operations used in finishing manufactured products.

Mapping Course Learning Outcomes (CLOs) with PLOs
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Recommended Readings
1. Manufacturing Engineering and Technology (4t Ed) — Serope Kalpakji and Steven R. Schmid

2. Manufacturing Processes and Materials for Engineers — Doyle Morris
3. Introduction to Manufacturing Process — John A. Schey
IPE 3332: Manufacturing Process Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course
This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘IPE
3331, Manufacturing Processes’. With the help of this course, students have a hand on experience on different
Manufacturing Processes.

Course Content
Sessional based on IPE 3331.

Course Learning Outcomes (CLOs)

CLO1: To study different machining processes.

CLO2: To getin hand experience of different machining processes.

CLO3: To learn about casting process.

CLO4: To be able to identify defects in manufactured products and find out the reason for that.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO2 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO3 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO4 Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report

Recommended Readings
Books recommended of ME 3331.

ME 3343:

Machine Design

Rationale of the Course

Machine Design is becoming the most acceptable subject among engineers. Customers are expecting products of
high quality and reliability. Knowledge of Machine Design is critical for any engineer especially for Mechanical
Engineers involved in the design of mechanical components, machineries and its layouts for manufacturing purposes.

Course Content

Introduction to design; Simple Stress analyses; Pressure vessels; Stresses in curved members; Deflection and
stiffness considerations; Column design; Design for static strength; Design for fatigue strength; Design of permanent

and non-permanent joints.

Credits: 4.00, Contact Hours: 4.0 hrs/week

Mechanical springs; Rolling contact bearings; Journal bearings; Spur, helical, gears; Rope and Belt drives.

Course Learning Outcomes (CLOs)
CLO 1: To develop skills in the art of machine component design through design assignments.

CLO 2: To develop the ability to perform design analysis with sufficient depth to enable innovation.
CLO 3: To improve the ability to design creatively for quality products for a sustainable environment.
CLO 4: To enhance team skills through assembly design for methodical machine parts.

Mapping of CLOs with Program Learning Outcomes (PLOs)
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Lecture Notes, Classroom Teaching, Online VDO Lecture | Mid Exam, Class Test, Semester Final Exam
CLO 2 | Lecture Notes, Classroom Teaching, Online VDO Lecture | Presentation, Assignment, Class Test, Final Exam
CLO 3 | Lecture Notes, Classroom Teaching, Online VDO Lecture | Mid Exam, Assignment, Class Test, Final Exam
CLO 4 | Online Resources, Classroom Mentoring, Group Discuss | PPT Presentation, Group Assignment

Recommended Readings

oL~
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Mechanical Engineering Design - Joseph Edward Shigley, Charles R. Mischke
Machine Elements in Mechanical Design — Mott, RL, Maxwell Macmillan, 1992.
Engineering Design — Pahl, G & Beitz, W, Springer-Verlag, 1988.

Mechanical Design Principles — Singh, K, Nantel Publications, Melbourne, 1996.
A Textbook of Machine Design - R.S. Khurmi and J.K. Gupta

Fundamentals of Machine Design — Robert C. Juvinall, Kurt M. Marshek, Wiley
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ME 3344: Machine Design Sessional Credits: 1.50, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
3343, Machine Design. With the help of this course, students have a hand on experience on different machines and
their designs.

Course Content
Sessional based on ME 3343.

Course Learning Outcomes (CLOs)

CLO 1: Determine the stress, strain and deflection of simple machine elements.

CLO 2: Estimate safety factors of simple structures exposed to static and repeated loads

CLO 3: Determine performance requirements in the selection of commercially available machine elements

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Recommended Readings
Books recommended of ME 3343.
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Fourth Year: 1st Semester [12.75 Credits]

ME 4101: Internal Combustion Engine Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
This course offers a theoretical understanding of combustion in engines, pollution from fuel combustion, and pollution
control mechanisms. By acquiring the fundamentals of performance parameters, the students can understand the
aspects of engine design.

Course Content

Introduction: basic engine types, operation, and testing; Idealized cycles and processes; IC engine fuels:
Stoichiometry, properties, and tests; Combustion: Sl engine, Cl engine and gas turbines; Exhaust gas analysis and
air pollution: pollution formation mechanism, measurement, and control; Fuel metering: Sl engines, Cl engines; Air
capacity of engines: two and four-stroke cycles, naturally aspirated and supercharged; IC engine cooling and
lubrication systems; Performance and design: Naturally aspirated engines and supercharged engines, design
considerations, application of the principle of similitude in engine design. Compressors and turbines: compression
processes, volumetric efficiency, multistage compression, intercooling; various types of compressors and gas
turbines.

Course Learning Outcomes (CLOs)

CLO1: To understand the basics of the combustion process, stoichiometry, and engine performance parameters,
engine cycles, cooling, and lubrication system, supercharging,

CLO2: To learn about pollution, control mechanisms, and international standards and guidelines.

CLO3: To have a concrete understanding of engine performance tests, performance-enhancing techniques.

CLO4: To learn about engine performance and design, design considerations, the principle of similitude, and its
application.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 | Lectures, Reference books Class test, Mid Semester, Assignment, Final exam
CLO 2 | Lecture handouts, Reference books Class test, Mid Semester, Final exam
CLO 3 | Video presentation, Lecture notes Class performance, Assignment, Mid Exam, Final exam
CLO 4 | Lectures, Ref books, Supplementary video | Team assignment, Final exam

Recommended Readings

1. Internal Combustion Engine Fundamentals — John B. Heywood

2. Internal Combustion Engines (3 Edition) — Edward F. Obert

3. The Internal Combustion Engine Theory and Practice - C. F. Taylor
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IPE 4103: Measurement and Quality Control Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course will help students in acquiring profound knowledge of different measuring instruments and measurement
processes. Basic probability theories and application like Frequency distribution, measures of central tendency and
dispersion, Bayes’ Theorem, probability distributions, moment and moment generating functions, estimation,
hypothesis testing etc. will also be taught in this course. Besides these they will also learn about real life case study
on quality control like sampling and finding the most crucial quality factors in a manufacturing environment.

Course Content

Organization of inspection; Kinds of inspection; Standards of length; Scope and techniques for maintaining tolerances;
Grades of manufacturing accuracy; Assembly-selective and interchangeable assembly; Gauging and limit gauges;
Taylor’s principles on limit gauges; Thread measurement and thread gauges; Abbey’s principle; Measuring tools for
angles and tapers; Instruments for checking straightness and flatness and for alignment test; Gear measurement;
Measurement of surface finish, and surface roughness; Electrical and electronic measurements; Nondestructive test.
29 out of 35 Frequency distribution, measures of central tendency and dispersion; Concept of probability, conditional
probability and Bayes’ theorem; Probability distributions, moment and moment generating function; Sampling theory;
Estimation; Hypothesis testing; Acceptance sampling plans - single, double, sequential, rectifying inspection plans;
Control charts, X, R and C charts; Regression analysis; Analysis of variance; Concept of quality circle; TQM and TQC.

Course Learning Outcomes (CLOs)

CLO1: To understand fundamentals of different measuring instruments and measurement techniques.

CLO2: To acquire a strong foundation of statistics and probability concepts for being able to apply them in solving
various industrial and quality control problems.

CLO3: To evaluate product quality based on the concepts learnt from this course.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO 1 | PPT, Lecture Notes, Reference Book Assignments, Mid Exam, Class Test, Final Exam

CLO 2 | PPT, Lecture Notes, Reference Book Assignments, Mid Exam, Class Test, Final Exam

CLO 3 | PPT, Lecture Notes, Reference Book Assignments, Mid Exam, Class Test, Final Exam

Recommended Readings
Engineering Metrology — D. M. Anthony, McGraw-Hill

Statistical Quality Control - Eugene Lodewick Grant & Richard S. Leavenworth, Pergamon Press
Engineering Metrology — R.K. Jain, Khanna Publisher

Practical Engineering Metrology — Kenneth William Beaumont Sharp, Pitman

Probability & Statistics for Engineers & Scientists — Ronald E. Walpole, Raymond H. Myers, Sharon L.
Myers, Keying Ye., Prentice Hall

ANl A
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IPE 4104: Measurement and Quality Control Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

This course will help students in acquiring practical knowledge of different measuring instruments and measurement
processes. Basic probability theories and practical application like Frequency distribution, Checking of Normality,
measures of central tendency and probability distributions, etc. will also be taught in this course. Besides these they
will also learn about real life case study on quality control like sampling and finding the most crucial quality factors in
a manufacturing environment.

Course Content:

Check the normality by X2 (Chi Square) test, Measurement of angle of Template, Measurement of Splines,
Determination of radius of convex arc. Determination of radius of concave arc., Measurement of Screw thread by wire.
Design and Implementation of a Lot-by-Lot Acceptance Sampling Plan, Calibration of Slip Gauges using Super
micrometer, Measurement of propeller by using Picometer. Measurement of angles by a) 3 rollers and b) 2 rollers,
Measurement of gear teeth by gear teeth Vernier Calipers, Measurement of Bore by, a) Two balls b) Pin gauge
Measurement of Tapers: By rollers, Slip gauges and Micrometer, Ring gauge measurement by unequal Balls, Taper
Plug measurement by Sine Bar and Dial Gauges.

Course Learning Outcomes (CLOs)

CLO1: To understand fundamentals of different measuring instruments and measurement techniques.

CLO2: To acquire a strong foundation of statistics and probability concepts for being able to apply them in solving
various industrial and quality control problems.

CLO3: To evaluate product quality based on the concepts learnt from this course.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 PPT, Lecture Notes, Ref Books & Practical Instruments Lab Reports, Assignments, Final Quiz

CLO2 | PPT, Lecture Notes, Ref Books & Practical Instruments | Lab Reports, Assignments, Final Quiz

CLO 3 | PPT, Lecture Notes, Ref Books & Practical Instruments Lab Reports, Assignments, Final Quiz

Recommended Readings
Books recommended of ME 4103.
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ME 4105: Refrigeration and Building Mechanical System Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

To introduce students with various types of refrigeration and air-conditioning systems, as well as their components,
and to prepare them to calculate the cooling demand of any room. In the meantime, introduce students an environment
that protects the building structure, creates safe and healthy surroundings for the occupants.

Course Content

Concept of refrigeration and its applications; Different refrigeration methods; Analysis of vapor compression
refrigeration, absorption refrigeration and air-cycle refrigeration systems; Refrigerants; Refrigeration equipment:
compressors, condensers, evaporators, expansion devices, other control and safety devices; multi-evaporator, multi-
compressor systems; Low temperature refrigeration. Concept of air conditioning and its uses; Cooling load calculation;
Psychrometric analysis; Air conditioning systems; Air distribution systems; Duct design methods; Air conditioning
equipment; Application criteria; Control systems. Fire Hazards: Firefighting equipment; Vertical transportation, its
system design, Escalators and moving ramps.

Course Learning Outcomes (CLOs)

CLO1: Demonstrate a thorough understanding of various refrigeration and air conditioning systems, as well as their
components.

CLO2: Explain the concepts of air conditioning design and the factors that influence it, such as human comfort,
weather and environmental factors, and the structure of the building.

CLO3: To understand the knowledge of load estimation and analysis, system psychometric analysis, and climatic
data and its application.

CLO4: To gather knowledge on duct design methods and building mechanical system, Control systems, Fire
Hazards: Firefighting equipment.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

PPT, Lecture Notes, Case study, Group Assignments, Mid Semester Examination, Class
CLO1 ) . : : o

discussion for problem solving, Reference Book. | Test, Final Examination.

PPT, Lecture Notes, Case study, Group Assignments, Mid Semester Examination, Class
CLo2 | . . : : o

discussion for problem solving, Reference Book. | Test, Final Examination.

PPT, Lecture Notes, Case study, Group Assignments, Mid Semester Examination, Class
CLO3 | . . : : o

discussion for problem solving, Reference Book. | Test, Final Examination.

PPT, Lecture Notes, Case study, Group Assignments, Mid Semester Examination, Class
CLO4 | . . : .

discussion for problem solving, Reference Book. | Test, Final Examination.

Recommended Readings

Air Conditioning Principles and Systems - E.G. Pita, Pearson

Refrigeration & Air Conditioning — W.F. Stocker and J.W. Jones, McGraw-Hill
Refrigeration and Air conditioning — Ahmadul Ameen. Internal

Refrigeration and Air conditioning - R.S Khurmi.

Modern Refrigeration and Air-conditioning — AD. Althause, C.H. Turnquist, A.F. Bracciano
Heating cooling of Building, Design for Efficiency — J.F. Kreidev, A. Raldl

IS o
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Fourth Year: 2nd Semester [13.50 Credits]

ME 4000: Project and Thesis Credits: 3.00, Contact Hours: 6.00 hrs/week

Rationale of the Course

This is one of the major and final evolutionary courses. Student will learn how to solve real world practical and
theoretical problem with structured research and independent study. They will also demonstrate team work to solve a
complex task.

Course Content

To undertake a major/capstone project in engineering analysis, design development of research. The objective is to
provide an opportunity to develop initiative, self- reliance, creative ability and engineering judgment. The results must
be submitted in a comprehensive report with appropriate drawings, charts, bibliography, etc. along with products if
any. Use of locally available materials in manufacturing and feasibility study of local industrial units will be emphasized.

Course Learning Outcomes

CLO1: To be able to identify problem using associated Engineering knowledge.

CLO2: To be able to criticize others research outcomes to achieve new or modified idea.
CLO3: To formulate a plan for research outcomes and construct a successful project
CLO4: To be capable of analyzing the research outcomes by verifying with others work.

Mapping Course Learning Outcomes (CLOs) with PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning and Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 Dlscqssmn with the studer_ﬂs, Question Ia_nd Answer Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
CLO 2 Dlscqssmn with the studer_ﬂs, Question Ia_nd Answer Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
CLO 3 Dlscqssmn with the students, Question la.nd Answer Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
CLO 4 D|scg33|on with the studerjts, Question Ia.nd Answer Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
@r Senargaoi University (SU)
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ME 4201: Automobile Engineering Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This field of engineering offers wide range of opportunities for the students which includes automobile manufacturing
industries, production plants, service stations, state road transport corporations, private transport companies,
insurance companies, motor vehicle departments etc.

Course Content:

Introduction to road vehicles; Components of automobile; Automotive engines: types and construction; Valve events;
Knock, pre-ignition and post-ignition; Friction in engines and automobile components; Lubrication systems;
Automotive fuel system for Sl and CI engines; Ignition system; Alternative fuels and alternative types of engines;
Engine cooling and exhaust systems. Vehicle performance: linear and angular inertia, braking effects, gyroscopic
effects and reactions, tractive effort, and vehicle vibration; Resistance to vehicle motion: gradient resistance,
aerodynamic resistance, rolling and frictional resistance; Development strategies for minimum resistance. Automotive
transmission systems and power train: clutch, gear, differential, and final drives. Automotive safety: brakes; Reduction
of injuries; Automotive body: materials and vehicle shape; springs and suspension; Steering system. Electrical
systems: cranking motor, alternator, and lighting; Electronic control systems and indicators. Environmental
considerations: vehicle emissions and control strategies; Noise pollution and control; Vehicle fuel economy. Testing
of vehicle; Motor vehicle regulations.

Course Learning Outcomes (CLOs)

CLO1: To understand the basics of automobile history and its development.

CLO2: To develop the ability to explain various essential parts of an automobile like engine, clutch, brakes etc.

CLO3: To analyze and solve engine performance problem and make students conversant with vehicle performance
and safety norms.

CLO4: To develop the ability to describe the working principle of various automobile systems like suspension
systems, lubrication system electrical system etc.

CLOS: To Understand the environmental impact of automobile emissions & develop a strong base for understanding
future developments in the automobile industry.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 | PPT, WB, Tutorial Mid Semester Exam

CLO 2 PPT, WB, Tutorial Mid Semester Exam, Class Test, Spot Test

CLO3 | WB, Handout, Reference book Mid Semester Exam, Assignment

CLO4 | PPT, WB, Video Mid Semester Exam, Class Test, Spot Test Quizzes

CLOS5 | PPT, WB, Reference book Final semester EXAM, Class test, Quizzes

Recommended Readings

Vehicle Dynamics — Thomas D. Gillespie

Theory of Ground Vehicles — J.Y. Wong, Carleton Univ., Canada, J. Wiley

Automotive Mechanics — William H Crouse & Donald L Anglin (Text Book)

Automotive Technology — Jack Erjavec Publisher — Delmar Thomson Learning

Automobile Engineering Vol 1 and vol 2 - Dr. Kirpal Singh. Publisher — Standard Publishers Distributors

Ok~
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ME 4202: Heat Engines Sessional Credits: 1.00, Contact Hours: 2.00 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
4101: Internal Combustion Engine’. With the help of this course, students have hand on experience with Heat engines
before their graduation.

Course Content
Sessional based on ME 4101.

Course Learning Outcomes (CLOs)

CLO1: To understand the working principle of Heat engines through practical experience

CLO2: To apply the theoretical knowledge for calculating the performance of Heat engines, quality of exhaust gas
CLO3: To analyze the performance data and evaluate the Heat engines

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report
CLO2 | Lectures, Lab manual, Experimental Apparatus | Viva, Lab Report
CLO 3 | Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report
Recommended Readings
Books recommended of ME 4101.
ME 42XX: Select a Course from Option I Credits: 3.00, Contact Hours: 3.00 hrs/week
ME 4223: Fluid Machinery Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

This course offers the students a basic knowledge of positive displacement and dynamic fluid machines with reference
to their functional behavior and performance characteristics. By taking this course, the students should achieve a
basic knowledge about the operation of positive displacement and dynamic fluid machines and be able to evaluate
the main performance aspects.

Course Content

Types of fluid machinery; Rotodynamic and positive displacement machines; Velocity diagrams and Euler
pump/turbine equation; Impulse and reaction turbines; Centrifugal and axial flow pumps; Deep well turbine pumps;
Dimensional analysis applied to fluid machinery: specific speed, unit power, unit speed, unit discharge; Performance
and characteristics of turbines and pumps; Design of pumps; Cavitation; Reciprocating pump, gear and screw pumps;
Fans, blowers and compressors; Hydraulic transmission: fluid coupling and torque converter; System analysis and
selection of fluid machine.
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Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 | Lecture, Reference Books Class Test, Mid Term Exam, Final Exam

CLO2 | Lecture, Lecture Handouts, Ref Books Class Test, Mid Exam, Assignment, Final Exam

CLO3 | Video Lecture, Reference Books Class Performance, Mid Exam, Final Exam

CLO4 | Lecture, Ref Books, Supplementary Videos | Class Performance, Mid Exam, Assignment, Final Exam

Recommended Readings

1. Fluid Mechanics (including Hydraulic Machines) — A.K. Jain

2. A Textbook of Fluid Mechanics and Hydraulic Machines in Sl Units - R K Rajput
3. Fluid Mechanics — J. F. Douglas, J. M. Gaesirek, J. A. S. Waffield

4 Hydraulic Machines — Dr. Md. Quamrul Islam

ME 4224: Fluid Machinery Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

This course offers a practical experience to implement the theoretical knowledge gained from the course, titled as ‘ME
4223: Fluid Machinery’. With the help of this course, students have hand on experience with fluid machineries before
their graduation.

Course Content
Sessional based on ME 4223.

Course Learning Outcomes (CLOs)

CLO1: To understand the working principle of fluid machineries.

CLO2: To apply the knowledge in order to identify the problems associated with it.

CLO3: To evaluate the proper solving of the problems and examining the solution with the available data.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report
CLO 2 | Lectures, Lab manual, Experimental Apparatus Viva, Lab Report
CLO 3 | Lectures, Lab manual, Experimental Apparatus Viva, Final Quiz, Lab Report

Recommended Readings
1. Fluid Mechanics (including Hydraulic Machines) -A.K. Jain
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Fourth Year: 3rd Semester [13.50 Credits]

ME 4000: Project and Thesis

Rationale of the Course

This is one of the major and final evolutionary courses. Student will learn how to solve real world practical and
theoretical problem with structured research and independent study. They will also demonstrate team work to solve a

complex task.

Course Content

To undertake a major project in engineering analysis, design development of research. The objective is to provide an
opportunity to develop initiative, self- reliance, creative ability and engineering judgment. The results must be
submitted in a comprehensive report with appropriate drawings, charts, bibliography, etc. along with products if any.
Use of locally available materials in manufacturing and feasibility study of local industrial units will be emphasized.

Course Learning Outcomes

CLO1: To be able to identify problem using associated Engineering knowledge.

CLO2: To be able to criticize others research outcomes to achieve new or modified idea.
CLO3: To formulate a plan for research outcomes and construct a successful project
CLO4: To be capable of analyzing the research outcomes by verifying with others work.

Mapping Course Learning Outcomes (CLOs) with PLOs

Credits: 3.00, Contact Hours: 6.00 hrs/week

-— o~ ™ < w © ~ o o e b o
clos | 9 29|32 /3|22 |22 ]|9)~¢9 Q
o o o o o o o o o a & &
CLO1 VoW
CLO2 N v
CLO3 v v v v
CLO4 \ v

Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning and Assessment Strategy

CLOs Teaching-Learning Strategy

Assessment Strategy

Discussion with the students, Question and Answer

CLO1 : . . o Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
CLO 2 D|scu_ssmn with the studerjts, Question Ia_nd Answer Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
CLO 3 Dlscqssmn with the studer_ﬂs, Question Ia_nd Answer Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
CLO 4 Dlscqssmn with the studer_ﬂs, Question Ia_nd Answer Presentation, Viva, Report Writing
Session, Interactive teaching, report writing
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ME 4304: Steam Laboratories Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

While performing sessional courses in this laboratory, students are able to performance testing of parallel and mixed
flow double pipe heat exchanger, get practical knowledge about different parts of a boiler. With the knowledge of this
course, students can learn about the practical application of boiler, performance test of boiler used in different sectors.

Course Content

This lab consists of several experimental setups like double pipe heat exchanger, fire tube Boiler, cooling tower etc.
about boiler accessories, mountings and about the water treatment plant for boiler feed water, they also know about
the performance testing of a cooling tower.

Course Learning Outcomes (CLOs)

CLO1: To understand the working principle of boiler through practical experience

CLO2: To apply the theoretical knowledge for calculating the performance test of a boiler
CLO3: To analyze the performance data and evaluate the boiler

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report
CLO2 | Lectures, Lab manual, Experimental Apparatus | L Viva, Final Quiz, Lab Report
CLO3 | Lectures, Lab manual, Experimental Apparatus | Viva, Final Quiz, Lab Report
Recommended Readings
Books recommended of ME 3203.
IPE 4305: Machine Tools Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

The study of machine tools and machine processes are not the only manufacturing processes that you should have
knowledge of. You should have general knowledge of process capabilities and limitations for manufacturing products
for many industries made from all common engineering materials from plastics, ceramics, composites, elastomers, to
exotic metal alloys, Know the materials chemistry, metallurgy, heat treatments, plating processes, casting processes,
molding processes, bonding processes, fastening methods, welding/fusion processes, riveting processes, coating
processes, etc. This knowledge will allow you to efficiently design reliable products that can be easily made at the
lowest possible cost and at the highest quality levels. This knowledge will significantly shorten the time from concept
to market (speed to market) which is very important to cost control and gives your business a competitive advantage.

Course Content

Mechanical, electrical, hydraulic and pneumatic drives in machine tools; Bearings, slide ways, structure and control of
machine tools; Detailed case study of engine lathe, turret lathe, milling machine, grinding machine, and gear shaping
machine. Installation and acceptance tests of machine tools. Locating, principles and locators, clamps, dies,
jigs/fixtures.
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Course Learning Outcomes (CLOs)

CLO1: Understand Energy and Environment Perspectives of Bangladesh and the whole world as well as the
importance of Ecology, Climate and Atmosphere.

CLO2: Understand Energy Sustainability, Energy Demand and Supply, Energy Economics

CLO3: Explain Environmental impacts of energy production, different pollutions, GHG emission and global
environmental problems.

CLO4: Explain Energy conversion, transfer, transmission and storage methods, energy efficiency of buildings and
available technologies to mitigate problems.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 PPT, Lecture, Reference book, Case study Mid Semester, Class Test, Final Exam
CLO2 | PPT, Lecture, Reference book, Case study Class Test, Final Exam
CLO3 | PPT, Lecture, Reference book, Case study Mid Semester, Class Test
CLO4 | PPT, Lecture, Reference book Mid Semester, Class Test, Final Exam
Recommended Readings
1. Machine Tool Design and Numerical Control — N. K. Mehta, McGraw-Hill
2. Machine Tools — N. Chernov, Mir.
3. Non-Traditional and Advanced Machining Technologies — H. Yusuf and H. EI-Hofy, CRC Press.
4 Analysis of Machining and Machine Tools - S. Y. Liang and A. J. Shih, Springer.
IPE 4306: Machine Tools Sessional Credits: 0.75, Contact Hours: 1.50 hrs/week

Rationale of the Course

The study of machine tools and machine processes are not the only manufacturing processes that you should have
knowledge of. You should have general knowledge of process capabilities and limitations for manufacturing products
for many industries made from all common engineering materials from plastics, ceramics, composites, elastomers, to
exotic metal alloys, Know the materials chemistry, metallurgy, heat treatments, plating processes, casting processes,
molding processes, bonding processes, fastening methods, welding/fusion processes, riveting processes, coating
processes, etc. This knowledge will allow you to efficiently design reliable products that can be easily made at the
lowest possible cost and at the highest quality levels. This knowledge will significantly shorten the time from concept
to market (speed to market) which is very important to cost control and gives your business a competitive advantage.

Course Content
Experiments based on IPE 4205.

Course Learning Outcomes (CLOs)
CLO1: Identify basic parts of machine tools including lathe, shaper, planer, drilling, boring, milling & grinding etc.
CLO2: Identify operations of machine tools including lathe, shaper, planer, drilling, boring, milling & grinding etc.
CLO3: Select a machining operation and corresponding machine tool for a specific application in real time
CLO4: Maintain all the safety instruction to avoid any types of hazards.
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Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lab Manual, Experiment, Lectures Lab final, Viva, Quiz, Lab report
CLO2 Lab Manual, Experiment, Lectures Lab final, Viva, Quiz, Lab report
CLO3 Lab Manual, Experiment, Lectures Lab final, Viva, Quiz, Lab report
CLO4 Lab Manual, Experiment, Lectures Lab final, Viva, Quiz, Lab report

Recommended Readings
Books recommended of ME 4205.

ME 43XX: Select a Course from Option II Credits: 3.00, Contact Hours: 3.00 hrs/week

ME 43XX: Select a Course from Option I Credits: 3.00, Contact Hours: 3.00 hrs/week
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OPTION |

ME 4107: Composite Materials Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
This course aims to make the students acquainted with different types of composite materials so that they can compare
within them and choose appropriate material. Also, they will learn to perform performance test and failure analysis.

Course Content

Fibrous composites; Reinforcement types; Ply stiffness; Ply strength; Failure criteria; Layered laminate; Laminate
stiffness; Laminate strength; Residual stress; Thin-walled composite sections; Interlaminar stresses; Hole in
laminates; Buckling of laminates.

Course Learning Outcomes (CLOs)

CLO1: To introduce students with different composite materials and associated terminologies
CLO2: To design and perform failure analysis of composite materials

CLO3: To conduct performance analysis of different composite structures

CLO4: To be able to compare between different composite materials

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lectures, Presentation Quiz, Assignment, Mid & Final Exam
CLO2 | Lectures, Presentation Quiz, Assignment, Mid & Final Exam
CLO 3 | Lectures, Presentation Quiz, Assignment, Mid & Final Exam
CLO4 | Lectures, Presentation Quiz, Assignment, Mid & Final Exam
Recommended Readings
1. Mechanics of Composite Materials — Autar K. Kaw
2. Mechanics of Composite Materials — Robert M. Jones
3. Introduction to Composite Materials — Stephen W. Tsai
ME 4111: Robotics Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course is an overview of robotic and automated systems technology. The student will be introduced to basic
manufacturing techniques, robot terminology, different types of automation, safety, basic robotic programming,
interfacing robotic communications, automated work cells, and robotic applications. Robot operations and
programming fundamentals will be applied by the students.

A
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Course Contents

This course is an overview of robotic and automated systems technology. The student will be introduced to basic
manufacturing techniques, robot terminology, different types of automation, safety, basic robotic programming,
interfacing robotic communications, automated work cells, and robotic applications. Robot operations and
programming fundamentals will be applied by the students.

Course Learning Outcomes (CLOs)

CLO 1: Summarize the essential characteristics of industrial robotics.
CLO 2: Classify the devices and role for robotics safety.

CLO 3: Explain the classification of robotic systems.

CLO 4: Explain the classification by arm geometry of robotic systems.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, mid exam
CLO2 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, mid exam
CLO3 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, final exam
CLO4 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, final exam

Recommended Readings

1. Introduction to Robotics Analysis System Application — S. B. Niku
2. Robotics Engineering — R. D. Klefter & Others

3. Robotics — J. J. Craig

ME 4113: Control Engineering Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

Optional Theoretical course to be chosen by students who like to go for higher study in marine engineering or controls.
By learning this course student will be able to know the basics and systems on how controlling works for marine and
aviation technologies.

Course Content

Introduction to control systems and their representation by different equations and Laplace transforms; Block diagrams
and transfer functions; Analog computer solution of system equations; System response, control action and system
types, Frequency response; System analysis; System compensation; Analogues of control systems; Hydraulic and
pneumatic control systems; Elements of electromechanical controls; Introduction to digital computer control.

Course Learning Outcomes (CLOs)

CLO1: To understand the develop of mathematical model of the physical systems.
CLO2: Apply various methods for design the various kinds of compensator.
CLO3: Analyze the stability of the closed and open loop systems.

CLO4: Evaluate the response of the closed and open loop systems.
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Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 PPT, Lecture Notes, Reference Books | Mid Semester Examination, Class Test, Assignment

CLO 2 PPT, Lecture Notes, Reference Books | Mid Semester Examination, Class Test, Assignment

CLO3 PPT, Lecture Notes, Reference Books | Assignment, Final Examination

CLO4 PPT, Lecture Notes, Reference Books | Class Test, Assignment, Final Examination

Recommended Readings

Modern Control Engineering — Katsuhiko Ogata, Pearson

Modern Control Systems - R. C. Dorf, R. H. Bishop, Prentice Hall

Mechatronics — W. Bolfon, Pearson Education

Control Systems Engineering — Nise, Nroman S, Addison-Wesley

Introduction to Automatic Controls (2nd Edition) — Howard L. Harrison, John G. Bollinger

SAE ol

ME 4115: Petroleum Engineering Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers a general overview of hydrocarbon reserves in Bangladesh. Students will learn about the fuel
reserves of Bangladesh, their physical and chemical compositions, how to explore new reserves, and how they are
extracted.

Course Content

An overview of hydrocarbon reserves in Bangladesh; Classification of rocks and hydrocarbon deposits and their
genesis; Geophysical exploration of oil and gas; Physical properties and characteristics of reservoir rocks; Origin,
accumulation, composition, and behavior of hydrocarbon reserves; Analysis and prediction of reservoir performance.

Drilling rigs and their types; Rig moving equipment; Rig components and their auxiliaries; Drilling operations; Vertical
and direction drilling; Well logging and interpretation; Cracking and steaming. Well completion and cementation.

Course Learning Outcomes (CLOs)

CLO1: To understand the importance and types of hydrocarbons.

CLO2: To be able to understand the physical and chemical properties of rocks.
CLO3: To learn about drilling machines and their types.

CLO4: To learn about the extraction of petroleum.
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Mapping Course Learning Outcomes (CLOs) with the PLOs

-— ~ ™ < w0 © ~ co o e ha o
cos | 9 | S | 2 /9|32 2 19|32 |2 9|9 ]~¢9
o o o o o o o o o & & &
CLo1 | v v v
CLO?2 v v
CLosd | v | W VN A
CLO 4 S I A Vo[ A v
Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, mid and final exam
CLO2 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, mid and final exam
CLO3 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, mid and final exam
CLO4 Lecture, Presentation, Delivering pdf, slides Quiz, assignment, mid and final exam

Recommended Readings
1. Introduction to Petroleum: Geology and Drilling — Md. Abdur Razzaq Akanda, Md. Quamrul Islam

2. Fundamentals of Petroleum Industry — Robert O. Anderson.
3. Nontechnical Guide to Petroleum: Geology, Exploration, Drilling and Production — Norman J. Hyne
ME 4117: Noise and Vibration Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

The noise and vibration control field represents a growing aspect of the Mechanical Engineering practice that has
been gaining momentum in the recent decades. More and more, we find that engineers are called upon to resolve
problems associated with excessive vibration levels and/or excessive production of noise. Designing and developing
quiet products that meet the needs of the customer at minimum cost is of paramount importance. Mechanical
equipment, such as cooling towers, generates noise and vibration during its normal operation. It is an important aspect
of the building design to control the undesirable noise and vibration. This course provides the criteria and guidance
required for design and construction of those features related to noise and vibration control of mechanical equipment
systems most commonly encountered

Course Content

Sound waves; Sound sources; Sound transmission through walls and structures; Acoustics of large and small rooms;
Mechanism of sound absorption; Design of silencers. Vibration isolation, machine foundation design; Vibration
absorption; Random vibration; Beam and plate vibrations.

Course Learning Outcomes

After the successful completion of the course, students will be able to:

CLO 1: Students will understand the basic concepts of vibration and noise control and be able to design systems
taking accordingly.

CLO 2: Students will be able to simulate vibrations generated by rods, bars & beams using finite element method.

CLO 3: Students will be able to perform Spatial, Modal and Response models of vibrating systems.

CLO 4: Students will be able to measure sound & vibrations using various sensors and will learn to control them.
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Mapping Course Learning Outcomes (CLOs) with PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning and Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
Lectures, Discussion with the students, Question and
CLO 1 | Answer Session, Interactive teaching, writing reflection Class test, Quiz test, Mid Exam
note on class lecture, report writing.
CLO 2 Lectqres, Discussion Wllth the students, Questloln and An_swer Class test. Quiz test, Mid Exam
Session, Problems solving in the class, Interactive teaching.
CLO 3 SDcl)T\?i:ZSlon’ Question and Answer Session, Problems Class test, Quiz test, Final Exam
CLO 4 Lectures, DISC.USSIOH, Quest[qn and Answer Session, Class test, Quiz test, Final Exam
Problems solving, Report writing.
Recommended Readings
1. Fundamentals of Noise and Vibration — F. J. Fahy, J. G. Walker.
2. Active control of Noise and Vibration — Colin Snyder Hansen, C. H. Hansen, Scott Snyder
ME 4119: Mechatronics Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

As of late, mechatronics has become more of a popular buzzword for the latest and greatest in machine-based
technologies, but there seems to be some grey area for what does and fall under that umbrella term. In short,
mechatronics is a term that applies to a wide variety of engineering fields—including mechanical engineering, electrical
engineering, telecommunications engineering, control engineering and computer engineering. As mechatronics
becomes a more obvious and necessary outlet for the engineering field, it will continue to expand the manufacturing
market as well. The manufacturing field is experiencing a skills gap, as more and more jobs with higher required skills
open up and there aren’t enough qualified people to employ them. Mechatronics provides the bridge manufacturing
needs, by combining engineering in its various forms with technical and mechanical skills. Engineers can use classes
in mechatronics to cross over into manufacturing with ease.

Course Content

Introduction; Organization structure; System concept; Mechanical, electrical, electronic and software components;
Process; Software based tools; Virtual instrumentation; CAD; CAM; Computer 34 out of 35 integrated systems;
Computer interfacing; Manipulators; Actuator types; Sensors and vision systems; Smart robots; Artificial intelligence;
Factory, office, and home automation; Future trend.

Course Learning Outcomes (CLOs)

CLO1: Identification of key elements of mechatronics system and its representation in terms of block diagram.
CLO2: Interfacing of Sensors, Actuators using appropriate DAQ micro-controller.

CLO3: Understanding the concept of signal processing, use of interfacing systems such as ADC, DAC, digital I/O.
CLO4: Time and Frequency domain analysis of system model (for control application).
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Mapping Course Learning Outcomes (CLOs) with the PLOs

s | 22|22 |2 /2/2a/8 8|a|aq
o o o o o o o o o & & &

CLot1 | v | W v v N

CLo2 | v | W VoA v v v

CLo3 | v v v v

CLo4 | v v v v

Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs

Teaching-Learning Strategy

Assessment Strategy

CLO1 PPT, Lecture, Reference books

Mid Semester, Class Test

CLO 2 PPT, Lecture, Reference books

Mid Semester, Class Test, Assignment

CLO3 PPT, Lecture, Reference books

Class Test, Final Exam

CLO4 PPT, Lecture, Reference books

Assignment, Final Exam

Recommended Readings

No ok owh =
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Mechatronics — An Introduction, Robart H. Bishop, CRC Press
Mechatronics — Devid G. Alciatore, McGraw-Hill Education
Mechatronics —
Modern Control Engineering — Katsuhiko Ogata, Pearson
Mechatronics — W. Botton, Publisher — Pearson Education
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OPTION II

ME 4207: Renewable Energy Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course will give students a vast knowledge about renewable energy sources, overall situation of the energy
resources in the world, prospects of renewable energy sources in Bangladesh, effects of energy resources in society
and environment.

Course Content

Reserves of non-renewable fuels; Prospects of renewable energy, and its sources and pattern of usage;
characteristics of renewable sources: intermittent, low power density etc.; use of renewables in small scale systems;
Current technology: wind wave, tidal, passive and active solar, biological and examples of devices; Energy
management, interaction of non-technical requirements (social, economic, political, environment) in engineering
design and innovation; case-study.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamentals of Renewable Energy resources.

CLO2: To learn about different types of Renewable Energy resources and their prospects.

CLO3: To learn about the environmental and ecological constraints on the utilization of these possible resources.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 PPT, Lecture Notes, Ref Books Assignments, Mid Semester Exam, Class Test, Final Exam
CLO 2 PPT, Lecture Notes, Ref Books Assignments, Mid Semester Exam, Class Test, Final Exam
CLO3 | PPT, Lecture Notes, Ref Books Assignments, Mid Semester Exam, Class Test, Final Exam

Recommended Readings
1. Energy Resources and Policy — R. C. Dorf
2. Alternative Energy Sources: A Strategy Planning Guide — R. T. Sheahan

ME 4209: Aerodynamics Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
This field of engineering offers wide range of opportunities for the students which includes basic function and flows,
basic theorem, service stations, Static performance problem, stability and control etc.

Course Content

Inviscid incompressible flow to include potential function, stream function, circulation and basic flows; Kutta-Joukowski
theorem; Aero foil theory and wing theory. Drag, aircraft propulsion and propeller; Static performance problem; Special
performance problem; Introduction to stability and control; Longitudinal stability and control; Lateral and directional
stability and control.
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Course Learning Outcomes (CLOs)

CLO1: Remember and understand the basic Inviscid incompressible flow to include potential function, stream
function, circulation and basic flows.

CLO2: Apply various method using these Kutta-Joukowski theorem; Aero foil theory and wing theory to solve problems.

CLO3: Analyze the Drag, aircraft propulsion and propeller, Static performance problem, Special performance problem.

CLO4: Evaluate the appropriate principle to apply when solving stability and control.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 PPT, Lecture Notes, Ref Books Mid Semester Exam, Class Test, Assignment, Final Exam

CLO 2 PPT, Lecture Notes, Ref Books Mid Semester Exam, Class Test, Assignment, Final Exam

CLO3 | PPT, Lecture Notes, Ref Books Mid Semester Exam, Class Test, Assignment, Final Exam

CLO4 PPT, Lecture Notes, Ref Books Mid Semester Exam, Class Test, Assignment, Final Exam

Recommended Readings

Aerodynamics for Engineers — John J. Bertin and Russell M. Cummings, Pearson

Theoretical Aerodynamics — L. M. Milne-Thomson, Dover Publications

Fundamentals of Aerodynamics — John D. Anderson

Aircraft Performance: Theory and Practice — M. E. Eshelby, M. Eshelby

Mechanics of Flight — Warren F. Phillips

Foundations of Aerodynamics: Bases of Aerodynamics Design — Arnold M. Kuethe, Chuess-Yen Chow 7.
lllustrated Guide to Aerodynamics — Hubert C. Smith

S wnd =

ME 4215: Gas Dynamics Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course
This course will give students a vast knowledge about flow in converging diverging nozzles, different types of
compressible flows and their applications, Formation of shock waves and problems due to this.

Course Content

One dimensional flow with area change, friction and heat transfer; Flow in converging-diverging nozzles; Governing
compressible flow equations; Transonic flow; Stationary, detached and moving shocks; Generation of shocks over
wedge and its expansion; Supersonic and hypersonic flow; Shock interaction in supersonic flows.

Course Learning Outcomes (CLOs)

CLO1: To understand the fundamentals of Gas Dynamics.

CLO2: To learn about different types of compressible flows and their applications.
CLO3: To learn about the impacts of shock waves.
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Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | PPT, Lecture Notes, Reference Books | Assignments, Mid Semester Exam, Class Test, Final Exam
CLO2 | PPT, Lecture Notes, Reference Books Assignments, Mid Semester Exam, Class Test, Final Exam
CLO3 | PPT, Lecture Notes, Reference Books Assignments, Mid Semester Exam, Class Test, Final Exam
Recommended Readings
1. Gas Dynamics — Oswatitsch, Klaus
2. Gas Dynamics — Zucrow, J. Maurice

ME 4217: Fluidics

Rationale of the Course

Credits: 3.00, Contact Hours: 3.00 hrs/week

This course offers basic insight into hydraulic and pneumatic components and systems. With the knowledge of this
course, students can do the system modelling, can do the stability test and can also do the compensation of the

system.

Course Content

Hydraulic and pneumatic components and systems; Servo control valves; Fluid transmission lines; Actuators; Fluids;
Power supplies and fluid motors; Compressibility and leakage; System modelling, stability and compensation.

Course Learning Outcomes (CLOs)
CLO1: To understand the fundamental of fluidics.

CLO2: To apply the knowledge in order to identify the problems associated with the system modelling.
CLO3: To evaluate the proper solving of the problems and examining the solution with the available data.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 | PPT, Lecture Notes, Ref Books Mid Semester Exam, Class Test

CLO 2 | PPT, Lecture Notes, Ref Books Case Study Mid Semester Exam, Assignment, Class Test
CLO 3 | PPT, Lecture Notes, Ref Books Case Study Assignment, Class Test, Final Exam

Recommended Readings
1. Fluid Mechanics — F. M. White
2. Fluid Mechanics - R. L. Daugherty

3. Computational Fluid Dynamics — J. D. Anderson
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OPTION il

ME 4305: Energy and Environment Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course will attempt to provide students with a broad understanding of the energy system, its challenges -
especially with respect to the environment, and possible paths to a sustainable energy future. The course will deal
with topics such as the direction of future energy use, the societal and environmental well-being, and how we might
improve our current energy system moving forward. The course will examine energy issues and different technologies
that pertain to the environment.

Course Content

Energy sources and utilization; Principles of Energy conversion and storage; Building thermal-energy principle and
optimization; Energy economy tools and techniques; Environmental impacts of energy conversion; Environmental
economics and management; Case studies.

Course Learning Outcomes (CLOs)

CLO1: Understand Energy and Environment Perspectives of Bangladesh and the whole world as well as the
importance of Ecology, Climate and Atmosphere.

CLO2: Understand Energy Sustainability, Energy Demand and Supply, Energy Economics

CLO3: Explain Environmental impacts of energy production, different pollutions, GHG emission and global
environmental problems.

CLO4: Explain Energy conversion, transfer, transmission and storage methods, energy efficiency of buildings and
available technologies to mitigate problems.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy

CLOs Teaching-Learning Strategy Assessment Strategy

CLO1 PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

CLO 2 PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

CLO3 PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

CLO4 | PPT, Lecture Notes, Ref Book, Students Feedback | Mid Semester Exam, Class Test, Final Exam

Recommended Readings

Principles of Energy conversion — A W Culp

Energy, Environment and Development — José Goldemberg, Oswaldo

Energy and the Environment — James A. Fay & Dan S. Golomb

Environment, Energy and Sustainable Development — Wen-Pei Sung, Jimmy C.M. Kao & Ran Chen
Energy, Ecology and Environment: A Sustainable Nature — Gopal Nath Tiwari
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ME 4309: Flight Dynamics Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

This course offers advanced knowledge about aerodynamics which helps students to know about aeronautical
engineering. After finishing this course, the students will have a good knowledge on the dynamics and controls of
flight.

Course Content

Aviation history, point mass dynamic and forces. Configuration of Aerodynamics, crushing flight performance, Gliding,
Climbing and Turning Performance, Aircraft equation of motion, Linearized equation and modes of motion,
Longitudinal dynamics, Lateral directional dynamics. Analysis of time response, Root Locus analysis of parameter
variations, Transfer functions and frequency response. Configuration and power effect on flight stability, Aircraft control
device and systems, Flight testing, Advanced problems on longitudinal dynamics and lateral directional dynamics.

Flying qualities criteria, problems of high speed and altitude, Maneuvering and aero elasticity, Atmosphere hazard to
flight.

Jet and propellers, Jet Propulsion engine, Turbojet engine, Turbo fan, Ramjet engine and Rocket engine.

Course Learning Outcomes (CLOs)

CLO1: To understand fundamental definitions of flight dynamics

CLO2: To understand various formulae of flight dynamics with their derivations.
CLO3: To apply the knowledge of CLO1 and CLOZ in various problems.

Mapping Course Learning Outcomes (CLOs) with the PLOs.
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | Lecture Notes, White board, Reference Books Class test, Mid Semester
CLO 2 Lecture Notes, White board, Reference Books Assignment, Class test, Mid Semester
CLO 3 | Lecture Notes, White board, Reference Books Final Exam, Assignment, Class test

Recommended Readings

1. Flight Dynamics — Robert F. Stengel

2. Flight Dynamics and Control of Aero and Space Vehicles — Rama K. Yedavalli
3. Fundamentals of Airplane Flight Mechanics - David G. Hull
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ME 4311: Bio-Engineering Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

With technology advancing and the demand for cutting-edge medical equipment and devices expanding, biomedical
engineering, sometimes called bioengineering, is a rapidly growing field. As our population lives longer, the demand
for biomedical devices and procedures is expected to grow. With expertise spanning physiology, biology, healthcare
and health informatics, mechanics, and engineering, biomedical engineers can combine their diverse skills to create
solutions to continuing worldwide health issues, helping to change how patients are treated and lowering the cost of
care.

Course Content

Introduction; General configuration of biosensor; Types of biosensors; Basic principle and instrumentation of different
types of biosensors: electrochemical, optical, piezoelectric, magnetic and calorimetric biosensors; Advance materials
and techniques for developing biosensors, diagnostics and therapeutics; Recent advances in bio-based sensors and
diagnostics. Introduction; Principles of regenerative medicine; Tissue engineering approaches, its need and current
available technologies; Biomaterials in tissue engineering, biomaterial properties, biodegradability and compatibility;
3D scaffold processing techniques; Stem cells, primary cells and cell lines, their culturing and differentiation; Cell-
material interactions; Bioreactors in tissue regeneration; 3D in vitro disease models; Drug delivery, drug delivery
formats; Recent applications in regenerative medicine.

Course Learning Outcomes

After the successful completion of the course, students will be able to:

CLO 1: Students will understand the basic concepts of biosensors, Tissue Engineering, Stem cells and be able to
design systems taking accordingly.

CLO 2: Students will be able to simulate engineered tissue and its use in regenerative medicine.

CLO 3: Students will be able to perform modeling of drug delivery system according to application.

CLO 4: Students will be able to fabricate various biosensors and will learn to apply them.

Mapping Course Learning Outcomes (CLOs) with PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning and Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
Lectures, Discussion, Question & Answer Session, Interactive Class test, Assignment, Mid
CLO1 . " ) "
teaching, writing reflection note on class lecture, report writing Semester Exam
Lectures, Discussion, Question and Answer Session, Problems Class test, Quiz test, Mid
CLO 2 . ) :
solving, Interactive teaching Semester Exam
Discussion with the students, Question and Answer Session, Class test, Quiz test, Final
CLO3 -
Problems solving in the class Exam
CLO 4 Lectures, Discussion, Question and Answer Session, Problems Class test, Assignment, Final
solving, report writing. Exam

Recommended Readings

Review of Medical Physiology - W. F. Ganong

Introduction to Biomedical Equipment Technology — J. T Carr
X-Ray Repair - J. J. Parichello

Biomechanics of Mascalo - Skeletal System — B. M. Nigg
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ME 4313: Nuclear Engineering Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

Nuclear engineering concerns with the science of nuclear processes and their application to the development of
various technologies. Nuclear processes are fundamental in the medical diagnosis and treatment fields, and in basic
and applied research concerning accelerator, laser and superconducting magnetic systems. Currently, the major
commercial application is the utilization of nuclear fission energy for the production of electricity. Therefore, nuclear
engineers are concerned with maintaining expertise in the design, development and safe operation of advanced fission
reactors, such as Generation IV reactors, developing both institutional and technical options for a safe handling of
radioactive waste and nuclear materials management, and in fostering research in nuclear science and applications,
with emphasis on and not limited to bioengineering, detection and instrumentation and environmental science.

Course Content

World energy resources; Importance of fission energy; Atomic structure; Nuclear energy and nuclear forces; Nuclear
fission and fusion processes; Nuclear fission reactors; Reactor controls; Reactor coolants; Process waste disposal;
Nuclear power reactor systems.

Course Learning Outcomes

After the successful completion of the course, students will be able to:

CLO 1: Students will understand the basic concepts of nuclear reactions and be able to analyze nuclear energy
system accordingly.

CLO 2: Students will be able to simulate thermal hydraulics of nuclear energy system using finite element method.

CLO 3: Students will be able to perform word energy resources analysis.

CLO 4: Students will be able to comprehend basic working principle of nuclear power plant and how to prevent
potential nuclear accidents from previous studies.

Mapping Course Learning Outcomes (CLOs) with PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Learning and Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO 1 Lectures, Discussion, Question & Answer Session, Interactive Class Test, Assignment, Mid
Teaching, Writing Reflection Note on Class Lecture, Report Writing | Semester Exam
Lectures, Discussion, Question and Answer Session, Problems Class Test, Assignment, Mid
CLO 2 . ) .
solving, Interactive teaching Semester Exam
CLO 3 | Discussion, Question and Answer Session, Problems Solving ELZS; Test, Quiz Test, Final
Lectures, Discussion, Question & Answer Session, Problems Class Test, Assignment, Final
CLO4 ) "
Solving, Report Writing. Exam

Recommended Readings

1. Introduction to Nuclear Engineering — J R Lamarsh and A J Baratta

Introduction to Nuclear Concepts for Engineers — Robert M Mayo

Nuclear Engineering: A Conceptual Introduction to Nuclear Power — Malcolm Joyce

Fundamentals of Nuclear Science and Engineering 1st Edition — J. Kenneth Shultis,Richard E. Faw
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ME 4319: Design of Fluid Machines Credits: 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

While performing this course, students are able to learn hydraulic circuit design with consideration to efficient use of
energy. This means choosing components of an appropriate size to handle the flow of the system with little or no
pressure drop, which spells doom for servo valves. This course also helps them to understand the behavior of fluid
under various forces and at different atmospheric conditions, and to select the proper fluid for various applications.

Course Content

General theory of fluid machines; Similarity considerations to fluid machines; Pumps, fans, blowers and compressors:
design considerations; Cascade fluid mechanics including effects of viscosity, compressibility and three-dimensional
flow; Performance characteristics and limitations; Cavitation and surging.

Course Learning Outcomes (CLOs)

CLO1: To understand the basic design concept of fluid machines

CLO2: To apply the theoretical knowledge for calculating the performance test of fluid machines
CLO3: To analyze the performance data and evaluate the hydraulic machines

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | PPT, Lecture Notes, Reference Book Mid Semester Exam, Class Test
CLO 2 PPT, Lecture Notes, Reference Book Mid Semester Exam, Assignment, Class Test,
CLO3 | PPT, Lecture Notes, Reference Book Assignment, Class Test, Final Exam

Recommended Readings
1. Fluid Machine — Irving H. Shames
2. An Introduction to Fluid Dynamics: Principles of Analysis and Design — Stanley Middleman

EEE 4321: Electrical Machines Credits 3.00, Contact Hours: 3.00 hrs/week

Rationale of the Course

Various DC and AC electrical machines are covered in this course. The topics taught in this course have significant
importance in industrial and other real-life applications. The primary intent of this course is to deliver in-depth
knowledge on the construction, working principles, characteristics, and application of different transformers, motors,
and generators.

Course Content

Transformer: Construction, operating principle, different cooling methods, ideal transformer, polarity of transformer
windings, equivalent circuit of a transformer, determination of equivalent circuit parameters by tests, losses and loss
minimization techniques, efficiency, voltage regulation, transformer parallel operation, autotransformer.

Three-phase Transformer: Construction, connection configuration, vector group, parallel operation, power
application etc.
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DC Generator: Principle, types, performances, and characteristics.
DC Motor: Principles, types of motor, performances, speed control, starters, and characteristics

Three-phase Induction Motor: Rotating magnetic field, construction, principle of operation, squirrel cage and wound
rotor, equivalent circuit, determination of parameters by tests, synchronous speed, slip and its effect on rotor frequency
and voltage, torque, mechanical power and developed torque, torque-speed characteristic, losses, efficiency and
power factor, shaping of torque speed characteristic, methods of braking, speed control and starting.

Single-phase Induction Motor: Operation, double revolving field theory, starting methods, equivalent circuit, torque-
speed characteristic and performance calculation.

Induction Generator: Working principle and operation, characteristics, voltage build up, applications.

Course Learning Outcomes (CLOs)

CLO1: lllustrate the basic principle, constructional feature and application of transformer, induction motors and
induction generator.

CLO2: Analyze the behavior of the machines at different operating conditions.

CLO3: Evaluate the performance of different electrical machines.

Mapping Course Learning Outcomes (CLOs) with the PLOs
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Mapping Course Learning Outcomes (CLOs) with the Teaching-Leaning & Assessment Strategy
CLOs Teaching-Learning Strategy Assessment Strategy
CLO1 | Lecture Notes, Handouts, Ref Books Mid Semester Exam, Class Test
CLO 2 PPT, Lecture Notes, Reference Book Mid Semester Exam, Assignment, Class Test,
CLO3 | PPT, Handouts, Lecture Notes, Ref Book Assignment, Class Test, Final Exam

Recommended Readings

Electric Machinery Fundamentals — Stephen J. Chapman, McGraw-Hill Education.
Electronic Devices and Circuit Theory — Robert Boylestad and Louis Nashelsky, Pearson.
Electric Machines — Ashfaq Husain, Dhanpat Rai & Co.

A textbook of Electrical Technology — B.L. Theraja and A.K. Theraja, S. Chand & Co Ltd.
Principles of Electronics — V.K. Mehta and Rohit Mehta, S. Chand & Co Ltd.
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