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CHAPTER1
GENERAL INFORMATION

1.1  Introduction to MIST

The necessity of establishing a technical institute for the Bangladesh Armed Forces was felt in the late
eighties. In the absence of such an institution, officers of Bangladesh Armed Forces had been
graduating from Bangladesh University of Engineering and Technology (BUET), Bangladesh Institute
of Technology (BIT) and other foreign institutions of science and technology. With a view to meet the
increasing demand for the development and dissemination of engineering and technological
knowledge, Bangladesh Armed Forces established the Military Institute of Science and Technology
(MIST) that promises to provide facilities for higher technical education both for the officers of
Bangladesh Armed Forces as well as for civil students from home and abroad. The motto of MIST is
—Technology for Advancement. Founded on 19 April 1998, MIST started its journey on 31 January
1999 by offering a four-year bachelor's degree on Civil Engineering. Bachelor degree on Computer
Science Engineering course started on 2001. Bachelor courses on Electrical, Electronic &
Communication Engineering and Mechanical Engineering started its journey from 2003. Bachelor of
Science program on Aeronautical Engineering (AE) and Naval Architecture and Marine Engineering
(NAME) program were started from 2008-2009 and 2012- 2013 respectively. Besides, four new
departments started their academic session from 2014-2015i.e. Nuclear Science & Engineering
(NSE), Biomedical Engineering (BME), Architecture (Arch) and Environmental, Water Resources &
Coastal Engineering (EWCE).

Foreign students from Sri Lanka were admitted for the first time at MIST. Presently students from
Maldives, Palestine, Nepal and Ghambia are also studying in different Engineering Programs. MIST
envisages creating facilities for military as well as civil students from home and abroad dedicated to
pursue standard curriculum leading to Graduation Degree. As an Institution without any gender
biasness, MIST is already on steady stride upholding its motto “Technology for Advancement”. MIST
remains committed to contributing to the wider spectrum of national educational arena and play a
significant role in the development of human resources and ardently pursuing its goal to grow into a
“Centre of Excellence”. MIST has well equipped class rooms with multimedia and web camera with
internet facilities and laboratories with modern equipment. The medium of instruction for all
engineering programs is English. All academic programs of MIST are affiliated with the Bangladesh
University of Professionals (BUP) and have close cooperation with Bangladesh University of
Engineering and Technology (BUET) and Dhaka University (DU).

1.2 Vision and Mission of MIST

Vision: To be a center of excellence for providing quality education in the field of science,
engineering and technology and conduct research to meet the national and global challenges.

Mission:
a. Provide comprehensive education and conduct research in diverse disciplines of science,
engineering, technology and engineering management.
h.  Produce technologically advanced intellectual leaders and professionals with high moral and
ethical values to meet socio- economic development of Bangladesh and global needs.
c. Conduct collaborative research activities with national and international communities for
continuous interaction with academician and industry.
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Provide consultancy, advisory, testing and other related services to government, non-
government and autonomous organization including personnel for widening practical
knowledge and to contribute in sustainable development of the society.

Salient Features of MIST

Rigorous admission and selection process for best possible screening interactive sessions in the
classroom.

Regular guest lectures and educational visits.

Culture of timeliness, commitment and uninterrupted curriculum.

Flexibility in choosing competent faculties through outsourcing.

Well thought-out and continuous feedback and assessment system.

Effective teaching through innovative method.

Industrial attachment for on job training.

Emphasis on code of conduct and dress code.

Focus to develop students as good human with all possible attributes of successful leader.
Tranquil, pollution free and secure campus life.

Location

MIST is located at Mirpur Cantonment, northwest edge of the greater Dhaka city, a hub of knowledge
for the armed forces. Mirpur Cantonment is a small, calm and quiet education village and free from all
possible pollution of a city life. A garland like lake with migratory birds, three sides with extended
green fields in the summer and water bodies in the rainy season, whistling birds on the tree branches
and overall bounty of nature adds to the already existing splendid academic atmosphere. Other
neighboring academic institutions are National Defense College (NDC) and Defense Services
Command and Staff College (DSCSC) — two international standard education centers.

15
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Faculties

Faculty of Civil Engineering (FCE):

Civil Engineering (CE)

Architecture (Arch)

Civil, Environment, Water and Coastal Engineering (CEWCE)
Petroleum and Mining Engineering (PME)

Faculty of Electrical & Computer Engineering (FECE):
e Computer Science and Engineering (CSE)
e Electrical, Electronic and Communication Engineering (EECE)

Faculty of Mechanical Engineering (FME):

e Mechanical Engineering (ME)

e Aeronautical Engineering (AE)

e Naval Architecture and Marine Engineering (NAME)
e Industrial and Production Engineering (IPE)
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Faculty of Science & Engineering (FSE):

Biomedical Engineering (BME)
Nuclear Science and Engineering (NSE)

Department of Science (Mathematics, Physics, Chemistry) and Humanities (Only Post
Graduate)

Presently MIST has 12 (twelve) departments to conduct B Sc. Engineering program under 04(four)
different engineering faculties. The departments impart education basing on common objectives and
outcomes set by MIST and have defined program objectives and outcomes, specific to the
departments respectively.

1.6

Eligibility of Students for Admission in MIST (Subject to review each year)

The students must fulfill the following requirements:

a.

Bangladeshi Students. Minimum qualifications to take part in the admission test are as

follows:

(1) The applicant must have passed SSC / equivalent examination from Board of Intermediate

and Secondary Education/Madrasa Education Board/Technical Education Board in Science
Group obtaining GPA 4.00 (without fourth subject) on a 5-point scale and in
HSC/Equivalent examination from Board of Intermediate and Secondary
Education/Madrasa Education Board/Technical Education Board in Science group the
applicant must have obtained minimum GPA 4.00 on a 5-point scale. In HSC/Equivalent and
SSC/Equivalent examination: (i) the applicant passed HSC or Equivalent in must obtain
minimum total grade point 17 in four subjects (Mathematics, Physics, Chemistry and
English), (ii) SSC Examination (or Equivalent).

(2) The applicant must have qualified in minimum five subjects including Mathematics,

Physics, Chemistry and English Language with minimum ‘B’ in average [i.e. A=5, B=4,
C=3, D=2 & E=1, minimum required grade point=20] in GCE ‘O’ Level and in ‘A’
level/Equivalent background of Minimum ‘B’ grade in Mathematics, Physics and
Chemistry.

(3) Applicants who have passed HSC or Equivalent examination in the current previous year

must grade obtain 19 in four subjects (Mathematics, Physics, Chemistry and English).

(4) Sex: Male and Female.

Foreign Students. Maximum 3% of overall vacancies available will be kept reserved for the

foreign students and will be offered to foreign countries through AFD of the Government of
the People's Republic of Bangladesh. Applicants must fulfill the following requirements:

(1) Educational qualifications as applicable for Bangladeshi civil students or equivalent.
(2) Must have security clearance from respective Embassy/High Commission in Bangladesh.
(3) Sex: Male and Female.
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event of non-availability of foreign students, Bangladeshi civil candidates will fill up the

vacancies.

1.7

Number of Seats

The highest number of seats for 04 (Four) years Bachelor Degree in Engineering programmes (Unit —
A) and 5 (Five) years Bachelor Degree of Architecture programme are as follows:

Allocation of Seats

Ser| Unit Department Seats
1. Civil Engineering (CE) 60
2. Computer Science and Engineering (CSE) 60
3. Electrical, Electronic & Communication Engineering 60

(EECE)
4. Mechanical Engineering (ME) 60
5. A Aeronautical Engineering (AE) 50
6. Naval Architecture and Marine Engineering (NAME) 40
7. Biomedical Engineering (BME) 40
8. Nuclear Science and Engineering (NSE) 40
9. Civil & Environmental Engineering 60

10, Civil & Water Resources Engineering

11. Industrial and Production Engineering (IPE) 50

12. Petroleum and Mining Engineering (PME) 25

13. B IArchitecture (Arch) 25

Total 570

1.8

Admission Procedure

181 Syllabus for Admission Test. Admission test will be conducted on the basis of the syllabus

181

of Mathematics, Physics, Chemistry and English (comprehension and functional) subjects of
HSC examinations of all boards of secondary and higher secondary school certificates. There
will be no multiple-choice type questions (MCQ). Admission test will be conducted out of
200 marks and the distribution of marks is given below:

Ser| Subjects Marks
a. | Mathematics 80
b. Physics 60
c. | Chemistry 40
d. English 20

Total 200

Final Selection. Students will be selected on the basis of results of the admission test.
Individual choice for selection of departments will be given preference as far as possible.
Minimum qualifying marks in the test is 40% for the applicants. In case of tie in the result
of admission test, difference will be judged on the basis of marks obtained in Mathematics,



Physics, Chemistry and English respectively in admission test.

182 Medical Checkup. Civil candidates selected through admission test will go for medical

checkup in MIST medical center. If the medical authority considers any candidate unfit for
study in MIST due to critical/contagious/mental diseases as shown in medical policy of
MIST will be declared unsuitable for admission.

1.9 Students Withdrawal Policy

1.9.1 General Policy of Withdrawal

The under graduate (B.Sc.) Engineering programs for all engineering disciplines are planned
for 04 regular levels, comprising of 08 regular terms for Architecture programme it is
planned for 3 & regular levels, comprising of 10 regular terms. It is expected that all students
will earn degree by clearing all the offered courses in the stipulated time. In case of failure
the following policies will be adopted:

a

Students failing in any course/subject will have to clear/pass the said course/subject by
appearing it in referred examination as per examination policy. In case of students
completing level-4, maximum three courses/subjects will be allowed in the referred
examination (which is to be cleared within 6 years of registration).

Referred examination will be conducted at this institution before commencement of next
level.

Maximum grading for supplementary examination etc. of failed subjects will be B+ as per
examination policy.

One student can retake/reappear in a failed subject/course only twice. However, with the
Permission of Academic Council of MIST, a student may be allowed for third time as
last chance.

In case of sickness, which leads to missing of more than 40% classes or miss term final
examination (supported by requisite medical documents), students may be allowed to
withdraw temporarily from that term and repeat the whole level with the regular level in
the next academic session, subject to the approval of Academic Council, MIST.
However, he/she has to complete the whole undergraduate program within 06 (six)
academic years (for Architecture 07 academic years) from the date of his/her
registration.

Minimum credit requirement for the award of bachelor’s degree in Engineering (Bsc.
Engg) and Architecture (B. Arch) will be decided by the respective department as per
existing rules. However, the minimum CGPA requirement for obtaining a bachelor
degree in engineering and Architecture is 2.20.

Whatever may be the cases, students have to complete the whole undergraduate Program
within 06 (six) academic years from the date of registration.

All other terms and condition of MIST Examination Policy remain valid.

1.9.2 Withdrawal on Disciplinary Ground

a

Unfair Means. Adoption of unfair means may result in expulsion of a student from the
programme and expulsion so from the Institution. The Academic Council will authorize



such expulsion on the basis of recommendation of the Disciplinary Committee, MIST
and as per policy approved by the affiliating university. Following would be considered
as unfair means adopted during examinations and other contexts:

(1) Communicating with fellow students for obtaining help in the examination.
(2) Copying from another student’s script/ report /paper.

(3) Copying from desk or palm of a hand or from other incrimination documents.
(4) Possession of any incriminating document whether used or not.

b. Influencing Grades. Academic Council may expel/withdraw any student for
approaching directly or indirectly in any form to influence a teacher or MIST authority
for grades.

¢. Other Indiscipline Behaviours. Academic Council may withdraw/expel any student on
disciplinary ground if any form of indiscipline or unruly behavior is seen in him/her
which may disrupt the academic environment/programme or is considered detrimental to
MIST’s image.

d. Immediate Action by the Disciplinary Committee of MIST. The Disciplinary
Committee, MIST may take immediate disciplinary action against any student of the
Institution. In case of withdrawal/expulsion, the matter will be referred to the Academic
Council, MIST for post-facto approval.

1.9.3 Withdrawal on Own Accord

a  Permanent Withdrawal. A student who has already completed some courses and has
not performed satisfactorily may apply for a withdrawal.

b. Temporary Withdrawal. A student, if he/she applies, may be allowed to withdraw
temporarily from the program, subject to approval of Academic Council of MIST, he
will be allowed to apply fresh in future batch. If approved from the date of his/her
registration.




2.1

CHAPTER 2

RULES AND REGULATIONS FOR UNDERGRADUATE PROGRAMME AT MIST

Introduction

MIST has introduced course system for undergraduate studies from the academic session 2017-

18. Therefore, the rules and regulations mentioned in this paper will be applicable to students for
administering undergraduate curriculum through the Course System. This will be introduced with an
aim of creating a continuous, even and consistent workload throughout the term for the students.

2.2

The Course System

The salient features of the Course System are as follows:

221

222

Number of theory courses will be generally 5 in each term. However, with the recommendation
of course coordinator and Head of the Department, Commandant MIST may allow relaxation
in this regard. This relaxation is to be reported to Academic Council of MIST.

Students will not face any level repeat for failing.

Students will get scope to improve their grading.

Introduction of more optional courses to enable the students to select courses according to their
individual needs and preferences.

Continuous evaluation of students’ performance.

Promotion of student-teacher interaction and contact.

Beside the professional courses pertaining to each discipline, the undergraduate curriculum
gives a strong emphasis on acquiring thorough knowledge in the basic sciences of mathematics,
physics and chemistry. Due importance is also given on the study of several subjects in
humanities and social sciences.

The first two years of bachelor’s degree programs generally consist of courses on basic
engineering, general science and humanities subjects; while the third and subsequent years
focus on specific disciplines.

2.3  Number of Terms in a Year

There will be two terms (Spring Term | and Fall Term I1) in an academic year.

2.4 Duration of Terms

The duration of each of Term | (spring) and Term Il (fall) (maximum 22 weeks) may be as under

Ser  [Events Durations
1. Classes before Mid Term 7 weeks

2. Mid Term Vacation 1 week

3. Classes after Mid Term 7 weeks

4. Makeup Classes and Preparatory leave 2/3 weeks




Term Final Examination

2/3 weeks

Term End Vacation

1/2 week

2.5 Course Pattern and Credit Structure

The undergraduate program is covered by a set of theoretical courses along with a set of laboratories

(sessional) courses to support them.

2.6 Course Designation System

Each course is designated by a maximum of four letter code identifying the department offering the
course followed by a three-digit number having the following interpretation:

a. The first digit corresponds to the year/level in which the course is normally taken by the

students.

b. The second digit is reserved for departmental use. It usually identifies a specific area/group of

study within the department.

c. The last digit is an odd number for theoretical courses and an even number for sessional

courses.

The course designation system is illustrated as Follows:

NAME -3 01

Ship’s Structure

l

Course Title
Odd digit designates a theoretical

v

v

Course Reserved for departmental use

4

Signifies 1%Year/ 1%Level course

v

Department identification code

NAME- 2 08 Ship Desian and Drawing 11

v

v

v

v

l

Course Title

Even digit designates a sessional course
Reserved for departmental use Signifies
2"%Year/ 2" Level course

Department identification code




2.7 Assignment of Credits

The assignment of credits to a theoretical course follows a different rule from that of a sessional
course.

a. Theoretical Courses: One lecture per week per term is equivalent to one credit.
Sessional Courses: Credits for sessional courses is half of the class hours perweek per term.
Project and Thesis Courses: Credits are also assigned to project and thesis work taken by the
students. The amount of credits assigned to such work varies from one discipline to another.

2.8  Types of Courses

The types of courses included in the undergraduate curricula are divided into the following groups:

a. Core Courses: In each discipline, a number of courses are identified as core courses, which
form the nucleus of the respective bachelor’s degree program. A student has to complete the
entire designated core courses of his/her discipline.

h. Prerequisite Courses: Some of the core courses are identified as prerequisite courses for a
specific subject.

c. Optional Courses: Apart from the core courses, the students can choose from a set of optional
courses. A required number of optional courses from a specified group have to be chosen.

2.9 Course Offering and Instruction

a The courses to be offered in a particular term are announced and published in the Course
Catalog along with the tentative Term Schedule before the end of the previous term. The
courses to be offered in any term will be decided by Board of Undergraduate Studies (BUGS)
of the respective department.

b. Each course is conducted by a course teacher who is responsible for maintaining the expected
standard of the course and for the assessment of students’ performance. Depending on the
strength of registered students (i.e. on the number of students) enrolled for the course, the
teacher concerned might have course associates and Teaching Assistants (TA) to aid in teaching
and assessment.

2.10 Teacher Student Interaction

The new course system encourages students to come in close contact with the teachers. For promotion
of a high level of teacher-student interaction, each student is assigned to an adviser and the student is
free to discuss all academic matters with his/her adviser. Students are also encouraged to meet any
time with other teachers for help and guidance in academic matters. However, students are not
allowed to interact with teachers after the moderation of questions.

2.11 Students’ Adviser

One adviser is normally appointed for a group of students by the BUGS of the concerned department.
The adviser advises each student about the courses to be taken in each term by discussing the
academic program of that particular term with the student.



a However, it is also the student’s responsibility to keep regular contact with his/her adviser who
will review and eventually approve the student’s specific plan of study and monitor subsequent
progress of the student.

b.  For a student of second and subsequent terms, the number and nature of courses for which he/she
can register is decided on the basis of academic performance during the previous term. The
adviser may permit the student to drop one or more courses based on previous academic
performance.

2.12 Course Registration

Any student who uses classroom, laboratory facilities or faculty-time is required to register formally.
Upon admission to the MIST, students are assigned to advisers. These advisers guide the students in
choosing and registering courses.

2.13 Registration Procedure

At the commencement of each term, each student has to register for courses in consultation with and
under the guidance of his/her adviser. The date, time and venue of registration are announced in
advance by the Registrar’s Office. Counseling and advising are accomplished at this time. It is
absolutely essential that all the students be present for registration at the specified time.

2.14 Pre-conditions for Reqgistration

a. For first year students, department-wise enrollment/admission is mandatory prior to registration.
At the beginning of the first term, an orientation program will be conducted for them where they
are handed over with the registration package on submission of the enrolment slip.

b. Any student, other than the new batch, with outstanding dues to the MIST or ahall of residence
is not permitted to register. Each student must clear their dues and obtain a clearance certificate,
upon production of which, he/she will be given necessary Course Registration Forms to perform
course registration.

c. A student is allowed to register in a particular course subject to the class capacity constraints
and satisfaction of pre-requisite courses. However, even if a student fails in a pre-requisite
course in any term, the concerned department (BUGS) may allow him/her to register for a
course which depends upon the pre-requisite course provided that his/her attendance and
performance in the continuous assessment of the mentioned pre-requisite course is found to be
satisfactory.

2.15 Registration Deadline

Each student must register for the courses to be taken before the commencement of each term. Late
registration is permitted only during the first week of classes. Late registration after this date will not
be accepted unless the student submits a written application to the registrar through the concerned
Head of the department explaining the reasons for delay. Acceptable reasons may be medical
problems with supporting documents from the Medical Officer of MIST or some other academic

10



commitments that prohibit enrollment prior to the last date of registration.

2.16 Penalty for Late Registration

Students who fail to register during the designated dates for registration are charged a late registration
fee of Tk. 100.00 (One hundred only) per credit hours. Penalty for late registration will not be waived.

2.17 Limits on the Credit Hours to be Taken

2171

2172

A student should be enrolled for at least 15 credit hours and is allowed to take a maximum of
24 credit hours. Relaxation on minimum credit hours may be allowed. A student must enroll
for the sessional courses prescribed in a particular term within the allowable credit hour
limits.

In special cases where it is not possible to allot the minimum required 15 credit hours to a
student, the concerned department (BUGS) may permit with the approval of the Comdt, a
lesser number of credit hours to suit individual requirements. Such cases are also applicable to
students of Level 4 requiring less than 15 credit hours for graduation.

2.18 Course Add/Drop

2.18.1

2.18.2

2.18.1

A student has some limited options to add or drop courses from the registration list. Addition
of courses is allowed only within the first two weeks of a regular. Dropping a course is
permitted within the first four weeks of a regular term.

Any student willing to add or drop courses has to fill up a Course Adjustment Form. This also
has to be done in consultation with and under the guidance of the student’s respective
adviser. The original copy of the Course Adjustment Form has to be submitted to the
Registrar’s Office, where the required numbers of photocopies are made for distribution to
the concerned adviser, Head, Dean, Controller of Examinations and the student.

All changes must be approved by the adviser and the Head of the concerned department.
The Course Adjustment Form has to be submitted after being signed by the concerned
persons.

2.19  Withdrawal from a Term

If a student is unable to complete the Term Final Examination due to serious illness or serious

accident,

the term

he/she may apply to the Head of the degree awarding department for total withdrawal from
before commencement of term final examination. However, application may be considered

during term final examination in special case. The application must be supported by a medical
certificate from the Medical Officer of MIST. The concerned student may opt for retaining the sessional
courses of the term. The Academic Council will take the final decision about such applications.
However, the total duration for graduation will not exceed 6 academic years.

2.20 The Grading System

11



The total performance of a student in a given course is based on a scheme of continuous assessment,
for theory courses this continuous assessment is made through a set of quizzes, class tests, class
evaluation, class participation, homework assignment and a term final examination. The assessments
for sessional courses are made by evaluating performance of the student at work during the class, viva-
voce during laboratory hours and quizzes. Besides that, at the end there will be a final lab test. Each
course has a certain number of credits, which describes its corresponding weightages. A student's
performance is measured by the number of credits completed satisfactorily and by the weighted average
of the grade points earned. A minimum grade point average (GPA) is essential for satisfactory
progress. A minimum number of earned credits also have to be acquired in order to qualify for the
degree. Letter grades and corresponding grade points will be given as follows:

Numerical Markings Grade Grade Points
80% and above A+ 4.00
75% to below 80% A 3.75
70% to below 75% A- 3.50
65% to below 70% B+ 3.25
60% to below 65% B 3.00
55% to below 60% B- 2.75
50% to below 55% C+ 2.50
45% to below 50% C 2.25
40% to below 45% D 2.00
below 40% F* 0.00
Incomplete I -
\Withdrawal w -
Capstone Project/Thesis continuation X -

* Subject in which the student gets F grade shall not be regarded as earned credit hours for the

calculation of Grade Point Average (GPA)

2.21  Marks Distribution

2211 Theory: Forty percent (40%) marks of a theoretical course shall be allotted for continuous
assessment, i.e. quizzes, home assignments, class tests, observations/ class participation and
class attendance. These marks must be submitted to Office of the Controller of
Examinations before commencement of final exam. The rest of the marks will be allotted to
the Term Final Examination. The duration of final examination will be three (03) hours. The
scheme of continuous assessment that a particular teacher would follow for a course will be
announced on the first day of the classes. Distribution of marks for a given course per credit

is as follows:

Class Performance

5%

Class Test/ Assignment

20%

Mid Term Assessment (Exam / Project)

15%

Final Examination (Section A & B)

60%

Total

100%
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2212 Sessional/Practical Examinations: Sessional courses are designed and conducted by the
concerned departments. Examination on sessional/practical subjects will be conducted by
the respective department before the commencement of term final examination. The date of
practical examination will be fixed by the respective department. Students will be evaluated
in the sessional courses on the basis of the followings (all or as decided by the Examination
Sub-Committee):

Conduct of Lab Tests/Class Performance 25%
Report Writing/ Programming 15%
Mid-Term Evaluation (exam/project/assignment) 20%
Final Evaluation (exam/project/assignment) 30%
Viva Voce 10%

Total 100%

2213 Sessional Course in English: The distribution will be as under:

Class performance/observation 10%
\Written Assighment 15%
Oral Performance 25%
Listening Skill 10%
Group Presentation 30%
Viva Voce

Total 100%

2214 Class Attendance: Class attendance may be considered as a part of continuous assessment.
No mark should be allotted for attending classes.

2.22  Calculation of GPA

Grade Point Average (GPA) is the weighted average of the grade points obtained of all the courses
passed/completed by a student. For example, if a student passes/completes n courses in a term having
credits of Cy, C,,........Cyand his grade points in these courses are G, G, .....G, respectively then

Grade points earned in the semester

GPA =
Credits completde in the semester

Y.(Credit hours in a course X Grade points earned in that course)

GPA =
Credits completde in the semester
n
i=1(Ci X G;)
i=1 *“1

The Cumulative Grade Point Average (CGPA) is the weighted average of the GPA obtained in all the
terms passed/completed by a student. For example, if a student passes/ completes terms having total
credits of TCy, TC,,....,TC, and his GPA in these terms are GPA;, GPA,,.....GPA,, respectively then
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{1:1 TCI X GPA1

CGPA =
?:1 TC;

Numerical Example

Suppose a student has completed eight courses in a term and obtained the following grades:

Course Credit Ci Grade Points Gi Ci*Gi
NAME 107 3.00 A+ 4.00 12.00
CHEM 101 3.00 A+ 4.00 12.00
PHY 101 3.00 A+ 4.00 12.00
MATH 101 3.00 A+ 4.00 12.00
GEBS 101 2.00 A 3.75 7.50
LANG 102 1.50 A+ 4.00 6.00
ME 150 1.50 A 3.75 5.625
CHEM 122 1.50 A 3.75 5.625
SHOP 180 1.50 A+ 4.00 6.00

Total 20.00 78.75

GPA =78.75/20 = 3.9375 =~ 3.94

Suppose a student has completed four terms and obtained the following GPA.

Earned Credit Hours Earned GPA . .
Level Term TC, GPA, TCi*GPAI
1 I 20.00 3.94 78.80
1 I 21.00 3.84 80.64
2 I 20.25 3.92 79.38
2 I 20.25 3.98 80.60
Total 81.50 319.42

CGPA =319.42/81.50=3.92

2.23 Minimum Earned Credit and GPA Requirement for Obtaining Degree

Minimum credit hour requirements for the award of bachelor’s degree in engineering (B.Sc.
Engineering) and other discipline will be decided as per existing rules. The minimum CGPA
requirement for obtaining a Bachelor’s degree in engineering and other discipline is 2.20.

2.24 Minimum Earned Credit and GPA Requirement for Obtaining Degree (Additional
Course)

Minimum credit hour requirements for the award of bachelor's degree in engineering (B.Sc.
Engineering) and other discipline will be decided by the respective department (BUGS). However, at
least 157 credit hours for engineering must be earned to be eligible for graduation. This must include
the specified core courses. The minimum GPA requirement for obtaining a Bachelor's degree in
Engineering and Architecture is 2.20. A student may take additional courses with the consent of his
Advisor in order to raise GPA, but he/she may take a maximum of 15 such additional credits beyond
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respective credit-hours requirements for Bachelor’s degree during entire period of study.

2.25 Impacts of Grade Earned

The courses in which a student has earned a ‘D’ or a higher grade will be counted as credits earned by
him/her. Any course in which a student has obtained an ‘F’ grade will not be counted towards his/her
earned credits or GPA calculation. However, the ‘F’ grade will remain permanently on the Grade
Sheet and the Transcript.

a. A student who obtains an ‘F’ grade in a core course will have to repeat that particular course.
However, if a student gets an ‘F’ in an optional course, he/she may choose to repeat that course
or take a substitute course if available. When a student will repeat a course in which he/she has
previously obtained an ‘F’, he/she will not be eligible to get a grade better than ‘B+’ in that
repeated course.

b. If a student obtains a grade lower than ‘B+’ in a particular course he/she will be allowed to
repeat the course only once for the purpose of grade improvement. However, he/she will not be
eligible to get a grade better than ‘B+’ for an improvement course.

c. A student will be permitted to repeat for grade improvement purposes a maximum of 6 courses
in BSc. Engineering programs and a maximum of 7 courses in B. Arch. Program.

d. Ifastudent obtains a ‘B+’ or a better grade in any course he/she will not be allowed to repeat the
course for the purpose of grade improvement.

2.26 Classification of Students

At MIST, regular students are classified according to the number of credit hours completed/ earned
towards a degree. The following classification applies to all the students:

Level Credit Hours Earned

Engineering Architecture
Level 1 0.0t0 36.0 0.0to 34.0
Level 2 More than 36.0 to 72.0 More than 34.0to 72.0
Level 3 More than 72.0 to 108.0 More than 72.0 to 110.0
Level 4 More than 108.0 More than 110.0 to 147.0
Level5 |- More than 147.0

2.26.1 However, before the commencement of each term all students other than new batch are
classified into three categories:

a  Category 1: This category consists of students who have passed all the courses described for
the term. A student belonging to this category will be eligible to register for all courses
prescribed for the upcoming term.

h  Category 2: This category consists of students who have earned a minimum of 15 credits
but do not belong to category 1. A student belonging to this category is advised to take at
least one course less since he might have to register for one or more backlog courses as
prescribed by his/her adviser.

¢ Category 3: This category consists of students who have failed to earn the minimum required
15 credits in the previous term. A student belonging to this category is advised to take at
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least two courses less than a category 1 student subject to the constraint of registering at least
15 credits. However, he will also be required to register for backlog courses as prescribed by
the adviser.

2.27 Definition of Graduating Student

Graduating students are those students who will have < 24 credit hour for completing the degree
requirement.

2.28 Performance Evaluation

The performance of a student will be evaluated in terms of two indices, viz. Term Grade Point
Average and Cumulative Grade Point Average which is the grade average for all the terms completed.

2.28.1 Students will be considered to be making normal progress toward a degree if their
Cumulative Grade Point Average (CGPA) for all work attempted is 2.20 or higher. Students
who regularly maintain a term GPA of 2.20 or better are making good progress toward the
degrees and are in good standing with MIST. Students who fail to maintain this minimum
rate of progress will not be in good standing. This can happen when any one of the
following conditions exists:

a. Theterm GPA falls below 2.20.
The Cumulative Grade Point Average (CGPA) falls below 2.20.
c. The earned number of credits falls below 15 times the number of terms attended.

2.28.2 All such students can make up their deficiencies in GPA and credit requirements by
completing courses in the subsequent term(s) and backlog courses, if there are any, with
better grades. When the minimum GPA and credit requirements are achieved the student is
again returned to good standing.

2.29 Application for Graduation and Award of Degree

A student who has fulfilled all the academic requirements for Bachelor’s degree will have to apply to
the Controller of Examinations through his/her Adviser for graduation. Provisional Degree will be
awarded by BUP on completion of credit and GPA requirements.

2.30 Time Limits for Completion of Bachelor’s Degree

A student must complete his studies within a maximum period of six years for engineering and seven
years for architecture.

2.31 Attendance, Conduct and Discipline

MIST has strict rules regarding the issues of attendance in class and discipline.

2.31.1 Attendance: All students are expected to attend classes regularly. The university believes
that attendance is necessary for effective learning. The first responsibility of a student is to
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attend classes regularly and one is required to attend the classes as per MIST rules.

2.31.2 Conduct and Discipline: During their stay in MIST all students are required to abide by
the existing rules, regulations and code of conduct. Students are strictly forbidden to form or
be members of student organization or political party, club, society etc., other than those set
up by MIST authority in order to enhance student’s physical, intellectual, moral and ethical
development. Zero tolerance in regards of sexual abuse and harassment in any forms and
drug abuse and addiction are strictly observed in the campus.

2.32 Teacher-Student Interaction

The academic system in MIST encourages students to come in close contact with the teachers. For
promotion of high level of teacher-student’s interaction, a course coordinator (CC) is assigned to each
course. Students are free to discuss with CC about all academic matters. Students are also encouraged
to meet other teachers any time for help and guidance for academic matters. Heads of the
departments, Director of Administration, Director of Students Welfare (DSW), Dean and
Commandant address the students at some intervals. More so, monthly Commandant's Parade is
organized in MIST where all faculty members, staff and students are formed up, thereby increasing
teacher-student interaction.

2.33 Absence during a Term

A student should not be absent from quizzes, tests, etc. during the term. Such absence will naturally lead
to reduction in points/marks, which count towards the final grade. Absence in the Term Final
Examination will result in an F grade in the corresponding course. A student who has been absent for
short periods, up to a maximum of three weeks due to illness, should approach the course teacher(s) or
the course coordinator(s) for make-up quizzes or assignments immediately upon return to classes.
Such request has to be supported by medical certificate from competent authority (e.g. CMH/MIST
Medical Officer).

2.34 Recognition of Performance

As recognition of performance and ensure continued studies MIST awards medals, scholarships and
stipends will be given as per existing rules and practices.

2.35 Types of Different Examinations (Subject to change for different academic session)

Following different types of final Examinations will be conducted in MIST to evaluate the students
of Undergraduate Programs:

a. Term Final Examination: At the end of each normal term (after 22 wk or so), Term Final
Examination will be held. Students will appear in the Term Final Examination for all the theory
courses they have taken in the Term.

b. Supplementary Examination: It will take place twice in a year. Supplementary-I is defined as
provision of giving exam in the first week of Spring Term (Jan-Jun)/ Fall Term(Jul-Dec) end
break and Supplementary-1I in the first week of Fall Term (Jul-Dec)/ Spring Term (Jan-Jun) end
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2.36

break respectively. Students will be allowed to register for a maximum of two theory courses
(Failed/Improvement) in  Supplementary-l and maximum of one theory course
(Failed/Improvement) in Supplementary-II

Improvement Examination: It will be taken during Supplementary-l and Supplementary-II
examination. Questions will be same as the question of the regular examination of that Final
Examination (if any). Student can take two subjects at a time and maximum 6 subjects in the
whole academic duration. If a student obtains a grade lower than ‘B+’ in a course, he/she will
be allowed to repeat the course only once for grade improvement. However, he/she will not be
eligible to get a grade better then ‘B+’ for an improvement course. Among the previous result
and improvement examination result, best one will be considered as final result for an
individual student. However, performance of all examination i.e previous to improvement
examination shall be reflected in the transcript.

Rules of Different Examinations (Subject to change for different academic session)

231 Term Final Examination. Following rules to befollowed:

Registration to be completed before commencement of the class. A student has to register his
desired courses paying registration, examination fee and other related fees.

Late registration will be allowed without penalty within first one week of the term.

Within 1st two weeks of a term a student can Add/Drop course/courses. To add a course, in the
3rd week, one has to register the course by paying additional fees. To drop a course, one has
to apply within three weeks and paid fees will be adjusted/ refunded. If anyone wants to drop
a course after three weeks and within 4 weeks, that will be permitted but paid fees will not be
refunded in that case.

Registrar office will finalize registration of all courses within 7 (seven) weeks, issue
registration slip and that will be followed by issuing Admit Card.

Term Final Examination to be conducted in the 18-20th week of the term as per approved
Academic Calendar.

2362 Supplementary Examination. Following rules to be followed:

Se o ao

Supplementary-1 is defined as provision of giving exam in the first week of Spring Term (Jan-
Jun)/ Fall Term(Jul-Dec) end break and Supplementary-I1 in the first week of Fall Term (Jul-
Dec)/ Spring Term (Jan-Jun) end break respectively.

Students will be allowed to register for a maximum of two theory courses
(Failed/Improvement) in Supplementary-l and maximum of one theory course
(Failed/Improvement) in Supplementary-II.

No class will be conducted.

40% marks on continuous assessment will be considered from previous term.

Highest grade of supplementary examination will be ‘B+’.

No sessional exam will be conducted.

Examination will be taken on 60% marks like Term Final examination.

If a student fails in a course more than once in regular terms, then best one of all continuous
assessment marks (40%) will be counted.
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i. If anyone fails in the laboratory/sessional course, that course cannot be taken in the
supplementary.

j.  Ifany student fails in a course, he can clear the course retaking it 2™ time or, he can clear
the examination appearing at the supplementary examination as well. Any one fails twice in a
course, can only retake it in the regular term appearing third time. But anyone fails 3" time in
a course consecutively, he has to take approval of Academic Council of MIST for appearing
4™ time in a course and need to pay extra financial penalty. If any students fails even 4™ time
in a course, will not be allowed to appear anymore in this same course.

k. Registration of supplementary-l exam to be done within 5" wk after completion of fall term

(July to Dec) and registration of supplementary-11 exam to be done during Mid-Term of

spring (Jan to Jun).

There will be no provision for add/drop courses after registration.

m. Question setting, Moderation, Result Publication will be done following the same rules of
Term Final Examination as per Examination Policy.

n. Moderation of the questions for supplementary-1 will be done in 5™ wk after completion of
Fall Term (July to Dec) Final Exam and Supplementary —Il with the moderation of the
questions of Spring Term (Jan to Jun).

Separate Tabulation sheet to be made.

p. Thesis: If a student cannot complete the thesis in two consecutive terms, with the
recommendation of supervisor, he/she may continue for next one/two term within six
academic years.

2363 Improvement Examination. Following rules to be followed:

a. Improvement examination is to be taken during Supplementary-I and Supplementary-11.

b. For Improvement examination, registration is to be done during the registration of
Supplementary-1 and Supplementary-Il examination paying fees.

c. Question setting, Moderation and Result publication to be done with courses of
Supplementary-1 and Supplementary-Il examinations.

d. Any student gets a grading below ‘B+’ and desires to improve that course; he will be allowed
to appear the improvement examination for that particular course.
Highest grade of Improvement examination will be ‘B+’.

f.  One student is allowed to appear at Improvement exam in 6 (six) courses in his whole
graduation period taking maximum two courses at a time.

2.37 Irreqular Graduation

If any graduating student clears his/her failed course in Term-1 and his graduation requirements are
fulfilled, his graduation will be effective from the result publication date of Term-1 and that student
will be allowed to apply for provisional certificate.
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CHAPTER 3
DEPARTMENT OF NAVAL ARCHITECTURE AND MARINE ENGINEERIN

3.1 Introduction to the program

Our Lord, Almighty, has created human being in a state of weakness, but blessed with extra ordinary
divine intelligence and engineers amongst us who could perceive the need of time. In this regard,
maritime related engineering is one of the important aspects in the history of civilization and ships are
one of the oldest forms of transport used by human being.

Naval architecture has been an inherent part of the evolution of ships or crafts, and naval architecture
and marine engineering is a very interesting branch of study. Graduates in this field of study have
actually duel degrees. In one way these graduates are naval architects, and another way they are
marine engineers. Study in NAME provides insight to design, to build, to operate and to maintain
vessels which move just above, on or under the sea. It can be said that naval architects connect nation
to nation and civilization to civilization through rivers, seas and oceans. Basically, a good naval
architect is he who can acquire required knowledge of designing and building marine vehicles
satisfactorily, and utilize such knowledge for the benefit of mankind.

To be prepared for the professional tasks, students of naval architecture are primarily studying
hydrodynamic theories and concerned computational methods to develop efficient hull form to be
operated at desired movability with minimum energy consumption. Secondly, they have to go through
material science in depth to build better quality ships to be sustainable in unfriendly weather
conditions at sea. As the field of naval architecture is the part and parcel of mechanical engineering, it
is impossible to be a good naval architect without being a good mechanical engineer, and knowledge
on mechanics, theory of machine, heat transfer, diesel engine, gas turbine, nuclear power, fuel cells,
pumps, compressor, refrigeration, air- conditioning etc is absolutely essential. Moreover, machinery
controls, whether it is mechanical, pneumatic or electronic, control engineering expertise for the
marine engineers is also required.

Above all, today’s technology is computer based and no ship is designed without the use of software.
It is now the demand of the day to have upper hand on computer programming language and
numerical simulations to bring forward what the graduating students are principally learning in the
field of naval architecture and marine engineering. The last but not the least is the humanities and the
management for efficient cost estimation, human resource management and enhancement of
leadership.

3.2 Vision and Mission of the Program

a. Vision: To be national and international centre of excellence offering a study programme of
high quality, innovation and creativity in the field of Naval Architecture and Marine
Engineering.

b. Mission: To produce engineers and researchers with sound knowledge on fundamentals of
traditional, modern and emerging areas of Naval Architecture and Marine Engineering
together with innovative design abilities and managerial skills to achieve sustainable national
development.
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3.3  Faculty Member of NAME

a. Military Faculty Members

«  Commodore M Muzibur Rahman, (E), psc, BN
»  Captain Kaosar Rashid, (E), psc, BN

+  Commander M Golam Mohiuddin, (E) , BN

* Lt Col Muhammad Rabiul Islam, PhD, EME

+  Commander M Masum Ul Haque, (E) , BN

*  Major Osman M Amin, PhD, Engrs

*  Major S M Kamuruzzaman, EME

b. Civil Faculty Members

e Professor M Munir Hassan

»  Assistant Professor Dr. S M Ikhtiar Mahmud
«  Assistant Professor Md. Touhidul Islam

«  Assistant Professor Md. Mezbah Uddin

e Lecturer Md Daluar Hussain

»  Lecturer Tasmia Haque

e Lecturer Kazi Rafi Rahaman

e Lecturer Kaniza Islam

»  Lecturer Mohammed Jubair Dipto

e Lecturer AS M Araf Raihan

C. Guest Faculty Members

»  Former Professor Dr. Md. Sadiqul Baree, NAME department, BUET

»  Former Professor Dr. Md. Reaz Hasan Khondoker, NAME department, BUET
»  Professor Dr. S Reaz Ahmed, ME department, BUET

»  Professor Dr. M. Rafiqul Islam, NAME department, BUET

»  Professor Dr. Md. Shahjada Tarafder, NAME department, BUET

»  Professor Dr. Goutam Kumar Saha, NAME department, BUET

»  Professor Dr. Nayeb Md. Golam Zakaria, NAME department, BUET

»  Professor Dr. Md. Mashiur Rahaman, NAME department, BUET

»  Associate Professor Dr. Zobair Ibn Awal, NAME department, BUET

3.4 Facilities of the Department

The NAME department endeavors to provide its faculty members and students adequate laboratory,
library and other facilities to undertake undergraduate courses. Since the engineering education is
laboratory intensive, following laboratories are catered for such requirements:

(1) Computer Aided Ship Design Lab

(2) Ships Structure and Fabrication Lab

(3) Marine Machinery Lab

(4) Ship Instrument Lab

(5) Damage Control Fire Fighting and Life Saving Lab
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(6) Ship Propulsion Lab

(7) Ship Resistance Lab

(8) Machine Tools Lab

(9) Model Fabrications Lab
(10) Towing tank stability Lab
(11) Marine Transportation Lab
(12) Hydrodynamics Lab

(13) Auxiliary Machinery Lab
(14) Marine Electronics Lab

In addition to above laboratories, NAME students have to undertake laboratory courses (sessional) in
Physics, Chemistry, Workshop, Electrical Engineering and Civil Engineering too. If necessary
undergraduate students can have the access to the facilities of other departments and centers during
their project, thesis and research works.

Besides the stated laboratories, NAME department has established “Ship Design and Marine
Structural Solution Center” to take the challenge of professional engineering to an eminent level.

3.5 Program-Specific Criteria

Criteria for Naval Architecture and Marine Engineering or Similar Program according to BAETE
Manual 2 have been described in this paragraph. The program must prepare graduates to apply
probability and statistical methods to naval architecture and marine engineering problems; to have
basic knowledge of fluid mechanics, dynamics, structural mechanics, materials properties,
hydrostatics, and energy/propulsion systems in the context of marine vehicles; and to have familiarity
with instrumentation appropriate to naval architecture and/or marine engineering.

3.6 Program Educational Obijectives (PEOSs)

No PEO Statement
PEO-1 |Graduates of Naval Architecture and Marine Engineering will develop a sound
knowledge on mathematical, scientific and engineering fundamentals and advanced
knowledge of understanding in the sector of ship design, ship building and marine
engineering including analysis techniques, design, developments and
implementation methodologies to solve critical technical problems related to this field.
PEO-2 |Graduates of Naval Architecture and Marine Engineering will acquire technical and
communicative knowledge with professional and industry based education to build up
successful professional careers in shipbuilding and maritime industries, government
organizations and academia.
PEO-3 |Graduates of Naval Architecture and Marine Engineering will understand sustainable
engineering practice, socio-ethical values and life-long continuous learning to adapt the
innovation and changes in this sector.
PEO-4 |Graduates of Naval Architecture and Marine Engineering will be capable of working
in the broader area of technology having the capability and responsibility of leadership
and teamwork.
PEO-5 |Graduates of Naval Architecture and Marine Engineering will be able to positively
contribute in national and global cultural, social, technological, economic and

22



educational development of society through the ethical application of their knowledge
and skills.

3.7 Program Outcomes (POs)

Program Outcomes (POs) represent the knowledge, skills and attitudes the students should have at the
end of a four-year engineering program. Based on the suggestion of Board of Accreditation for
Engineering and Technical Education (BAETE), Bangladesh, the Naval Architecture and Marine
Engineering (NAME) program has following 12 Program Outcomes:

PO-1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering problems.

PO-2. Problem analysis: Identify, formulate, research the literature and analyze complex engineering
problems and reach substantiated conclusions using first principles of mathematics, the natural
sciences and the engineering sciences.

PO-3. Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate consideration
for public health and safety as well as cultural, societal and environmental concerns.

PO-4. Investigation: Conduct investigations of complex problems, considering design of
experiments, analysis and interpretation of data and synthesis of information to provide valid
conclusions.

PO-5. Modern tool usage: Create, select and apply appropriate techniques, resources and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

PO-6. The engineer and society: Apply reasoning informed by contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
professional engineering practice.

PO-7. Environment and sustainability: Understand the impact of professional engineering solutions
in societal and environmental contexts and demonstrate the knowledge for sustainable development.

PO-8. Ethics: Apply ethical principles and commit to professional ethics, responsibilities and the
norms of the engineering practice.

PO-9. Individual work and teamwork: Function effectively as an individual and as a member or
leader of diverse teams as well as in multidisciplinary settings.

PO-10. Communication: Communicate effectively about complex engineering activities with the
engineering community and with society at large. Be able to comprehend and write effective reports,

design documentation, make effective presentations and give and receive clear instructions.

PO-11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work as a member or a leader of
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a team to manage projects in multi-disciplinary environments.

PO-12. Life-long learning: Recognize the need for and have the preparation and ability to engage in
independent, life-long learning in the broadest context of technological change.

3.8  Program Educational Obijectives (PEOs) and Program Qutcomes (POs) Matrix

PO PEO-1 | PEO-2 | PEO-3 | PEO-4 | PEO-5
PO-1. Engineering knowledge N
PO-2. Problem analysis N N
PO-3. Design/development of solutions N
PO-4. Investigation \
PO-5. Modern tool usage N
PO-6. The engineer and society N N
PO-7. Environment and sustainability N N
PO-8. Ethics N N
PO-9. Individual work and teamwork N N
PO-10. Communication N N
PO-11. Project management and finance N N N
PO-12. Life-long learning N

3.9 Course Outcomes (COs)

The Course Outcomes (COs) are the resultant knowledge skills the student acquires at the end of a
course. It defines the cognitive processes a course provides. Chapter five contains the detailed
Learning/course Outcomes for each of the courses under the heading of Course Outcomes (COs).
Faculty members are allowed to modify the Course Outcome (CO) as Continuous Quality
Improvement (CQI) while conducting a course on the basis of requirements consulting with Head of
the department and senior faculty members having expertise and specialization of that respective
course.

3.10 Course Contents

The course contents of all courses have been described in chapter five. Faculty members are allowed
to modify the course contents as a part of Continuous Quality Improvement (CQI) while conducting a
course on the basis of requirements consulting with Head of the department and senior faculty
members having expertise and specialization of that respective course.

3.11 Knowledge Profile, Range of Complex Engineering Problem Solving and Range of
Complex Engineering Activities

Details mapping criteria for Knowledge Profile, Range of Complex Engineering Problem Solving and
Range of Complex Engineering Activities has been attached as Annex-A.

3.12 Generic Skills

The graduates of the NAME program are expected to have the following generic skills:
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a. Ability to apply the principles and theory of Naval Architecture and Marine Engineering
knowledge to the requirements, design and development of different ship and marine systems
with appropriate understanding.

b. Ability to define and use appropriate research methods and modern engineering tools.

Ability to apply critical thinking to solve complex engineering problems and design innovative
solutions.
Ability to analyze real time problems and justify the appropriate use of technology.

e. Ability to work effectively as an individual, and as a member or leader of a team in diverse

situations and exhibit social responsibility.

3.13  Curriculum/ Skill Mapping

The courses of NAME program are designed in such a way that the corresponding Course Outcomes
(COs) contribute to the 12 Program Outcomes (POs) which eventually achieves the mission and
vision of the program. Chapter five contains the mapping for each of the courses. However, generic
curriculum/ skill mapping is shown in figure 3.1.

Engineering
Knowledge Identify, formulate
Design and and analyze
development > engineering
solution for complex |¢ nrohlems
englr;jerlng Application of
ProRTEmS »  engineering
problems for
Conduct problem solving
investigation to
provide valid
conclusions

Development and use of modern
engineering tools and design
method

I

Achieve lifelong learning in the
field of engineering especially in
Naval Architecture and Marine
Engineering and to contribute in
socio- economic development

Figure 3.1: Generic Skills Mapping
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CHAPTER 4
RSE CURRICULUM OF BACHELOR IN NAME

4.1 Course Schedule

Keeping the above mentioned program outcomes, the course schedule for the undergraduate students
of the Department of Naval Architecture and Marine Engineering is given below.

4.1.1. Summary of Course Curriculum

No of Courses Cr. Hr. Total | % of Total
Ser Category Theory | Sessional | Theory | Sessional| Cr. Hr. | Cr. Hr.
1 | Languages/
Communicative - 2 - 3.0
Language 21.0 13.12
2 | General
Education 8 1 16.0 2.0
3 | Basic Science 3 2 9.0 3.0
4 | Mathematics 4 - 12.0 - 24.0 150
5 | Interdisciplinary
/Other 3 4 10.0 6.0 16.0 10.0
Engineering
6 | Program Core 19 17 57.0 30.0 87.0 54.38
! Efg}?\'/gi" 4 i 12.0 i 12.0 75
Total 41 26 116.0 44.0 160.0 100
4.1.2. Contact hours and credit hours’ distribution in eight terms
Level Theory Sessional Total cumulative Theory | Sessional Total
& Credit Credit Hours Credit Cr. Hr. Contact Contact | Contact
Term Hours Hours Hours Hours Hours
1-1 14.0 6.0 20.0 20.0 14.0 12.0 26.0
1-11 15.0 6.0 21.0 41.0 15.0 12.0 27.0
2-1 15.0 5.0 20.0 61.0 15.0 10.0 25.0
2-11 15.0 4.5 19.5 80.5 15.0 9.0 24.0
3-1 16.0 45 20.5 101.0 16.0 9.0 25.0
3-ll 14.0 6.5 20.5 121.5 14.0 13.0 27.0
4-1 13.0 6.0 19.0 140.5 13.0 9+4 wks | 22+4 wks
4-11 14.0 5.5 19.5 160.0 14.0 11.0 25.0
Total 116.0 44.0 160.0 116.0 |85.0+4 wks 2010
+4 wks
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4.2 Term Wise Distribution of Courses

LEVEL-1 TERM-1

Course No Course Name Credit | Contact Remarks
Hours | Hours
Theory Courses
NAME 107 |Introduction to Naval Architecture and Marine
L 3.0 3.0 |Program Core
Engineering
CHEM 101 |Fundamentals of Chemistry 3.0 3.0 |Basic Science
MATH 101 |Differential Calculus and Integral Calculus 3.0 3.0 |Mathematics
PHY 101 Wave Oscillation, Geometrical Optics and Basic Science
. 3.0 3.0
Modern Physics
GEBS 101 |Bangladesh Studies 2.0 2.0 |General Education
Sessional Courses
CHEM 102 |Chemistry Lab 1.5 3.0 |Basic Science
PHY 102 Physics Lab 1.5 3.0 |Basic Science
ME 150 Mechanical Engineering Drawing 1.5 3.0 |Interdisciplinary
SHOP 180 |Workshop Practice 15 3.0 Interdisciplinary
(Foundry, Welding and Machine Shop) ' '
Total Course (5T+4S) 20.0 26.0
LEVEL-1 TERM-2
Course No Course Name Credit | Contact Remarks
Hours | Hours
Theory
NAME 157 [Hydrostatics and Stability 3.0 3.0 |Program Core
NAME 177 [Thermal Engineering 3.0 3.0 |Program Core
CSE 115 Computer Programming Language 3.0 3.0 |Interdisciplinary
MATH 103 |Differential Equation and Matrix 3.0 3.0 |Mathematics
PHY 113 Structure of Matter, Electricity and Magnetism| 3.0 3.0 |Basic Science
Sessional
NAME 158 [Basic Ship Design 1.5 3.0 |Program Core
NAME 178 [Thermal Engineering Lab 1.5 3.0 |Program Core
LANG 102 |Communicative English-1 1.5 3.0 |Language
CSE 116 Computer Programming Lab 1.5 3.0 |Interdisciplinary
Total Course (5T+4S) 21.0 27.0
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LEVEL-2 TERM-1

Course No Course Name Credit | Contact Remarks
Hours | Hours
Theory
NAME 201 |Mechanics of Structure 3.0 3.0 |Program Core
NAME 205 [Shipbuilding Materials and Metallurgy 3.0 3.0 |Program Core
NAME 207 [Ship Design 3.0 3.0 |Program Core
NAME 213 [Fluid Mechanics 3.0 3.0 [Program Core
MATH 201 [Vector Analysis, Laplace and Coordinate 3.0 3.0 |Mathematics
Geometry
Sessional
NAME 208 |Computer Aided Ship Design 2.0 4.0 |Program Core
NAME 214 |Fluid Mechanics Lab 1.5 3.0 [Program Core
LANG 202 |Communicative English-11 1.5 3.0 |Language
Total Course (5T+3S) 20.0 25.0
LEVEL-2 TERM-2
Course No Course Name Credit | Contact Remarks
Hours | Hours
Theory
NAME 253 |Marine Hydrodynamics 3.0 3.0 |Program Core
ME 277 Heat Transfer 3.0 3.0 |Interdisciplinary
EECE 281 |Marine Electrical and Electronics 4.0 4.0 |Interdisciplinary
MATH 219 |[Statistics, Complex Variable and Fourier 3.0 3.0 |Mathematics
Analysis
GELM 275 |Leadership & Management 2.0 2.0  |General Education
Sessional
NAME 202 [Mechanics of Structure Lab 0.75 1.5 |Program Core
NAME 206 [Shipbuilding Materials and Metallurgy Lab 0.75 1.5 |Program Core
NAME 254 |Marine Hydrodynamics Lab 1.5 3.0 |Program Core
NAME 258 |[Stability and Machinery Layout Design 1.5 3.0 |Program Core
Total Course (5T+4S) 195 24.0
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LEVEL-3 TERM-1

Course No Course Name Credit | Contact Remarks
Hours | Hours
Theory
NAME 301 [Ship Structure 3.0 3.0 |Program Core
NAME 315 [Ship Construction and Welding Technology 3.0 3.0  |Program Core
NAME 353 [Ship Resistance and Propulsion 3.0 3.0 |Program Core
NAME 311 |Machine Elements Design 3.0 3.0 |Program Core
GEE 303 Fundamentals of Economics 2.0 2.0 |General Education
GES 305 Fundamentals of Sociology 2.0 2.0  |General Education
Sessional
NAME 300 [Ship Design Project 1.5 3.0 |Program Core
NAME 308 |Application of ship design software 1.5 3.0 |Program Core
EECE 382 |Marine Electrical and Electronics Lab 1.5 3.0 |Interdisciplinary
Total Course (6 T+2S+1P) 20.5 25.0
LEVEL-3 TERM-2
Course No Course Name Credit | Contact Remarks
Hours | Hours
Theory
NAME 307 |Design of Special Ships 3.0 3.0 |Program Core
NAME 309 |Marine Engineering-I 3.0 3.0 |Program Core
NAME 363  |[Numerical Methods 3.0 3.0 |Program Core
GESL 311 Environment, Sustainability and Industrial 2.0 2.0 |General Education
Law
NAME 3XX |Optional Course 1* 3.0 3.0 [Technical Electives
Sessional
NAME 300 [Ship Design Project 1.5 3.0 |Program Core
NAME 310 |Marine Engineering Lab-I 1.5 3.0 |Program Core
NAME 354 [Ship Resistance and Propulsion Lab 1.5 3.0 |Program Core
GERM 352  [Fundamentals of Research Methodology 2.0 4.0 |General Education
Total Course (5T+3S+1P) 20.5 27.0

* Optional Courses will be offered as required from the subjects mentioned in para 4.5 (i).
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LEVEL-4 TERM-1

Course No Course Name Credit | Contact Remarks
Hours | Hours

Theory
NAME 403  Dynamics of Marine Vehicles 3.0 3.0  |Program Core
NAME 409  |Marine Engineering -1l 3.0 3.0  |Program Core
GEA 407 Principles of Accounting 2.0 2.0 |General Education
GEPM 471  |Project Management and Finance 2.0 2.0 |General Education
NAME 4XX |Optional Course 2* 3.0 3.0 [Technical Electives
Sessional
NAME 400 |Research Project/ Thesis 3.0 6.0 [Program Core
NAME 464  [Numerical Methods Lab 1.5 3.0 [Program Core
NAME 450  [Shipyard Practice/Industrial Training 1.5 |4 Weeks [Program Core

(4 Weeks)**

Total Course (5T+2S+1RP) 19.0 [22.0+4 Weeks

* Optional Courses will be offered as required from the subjects mentioned in para 4.2.2 (ii)
** 04 Weeks Industrial/Shipyard Training course will be conducted as NAME-450 on completion of
level 3 before commencing level 4.

LEVEL-4 TERM-2

Credit

Contact

Course No Course Name Remarks
Hours | Hours
Theory
NAME 457  |Maritime Economics and Management 3.0 3.0 |Program Core
NAME 459 |Marine Maintenance and Repair Engineering 3.0 3.0 |Program Core
GEEM 441 [Engineering Ethics and Moral Philosophy 2.0 2.0  |General Education
NAME 4XX |Optional Course 3* 3.0 3.0 [Technical Electives
NAME 4XX |Optional Course 4* 3.0 3.0 [Technical Electives
Sessional
NAME 400 |Research Project/Thesis 3.0 6.0 [Program Core
NAME 410 |Marine Engineering Lab-II 1.5 3.0 |Program Core
NAME 490 |Bangladesh Studies for Naval Architects 1.0 2.0  |Program Core
Total Course (5T+2S+1RP) 195 25.0

* Optional Courses will be offered as required from the subjects mentioned in para 4.2.2 (ii).
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4.2 .1 Program Core Courses

Course . Type of Credit | Level &
Ser. Code Course Title C)éﬂrse Hour Term
1. NAME 107 Intrqductlon_ to N_aval Architecture and Theory 3.00 | L1 T-1
Marine Engineering
2. NAME 157 | Hydrostatics and Stability Theory 3.00 | L-1,T-2
3. NAME 158 | Basic Ship Design Sessional 150 |L-1,T-2
4. NAME 177 | Thermal Engineering Theory 3.00 | L-1,T-2
5. NAME 178 | Thermal Engineering Lab Sessional 150 | L-1,T-2
6. NAME 201 | Mechanics of Structure Theory 3.00 | L-2,T-1
7. NAME 202 | Mechanics of Structure Lab Sessional 0.75 | L-2,T-1
8. NAME 205 | Shipbuilding Materials and Metallurgy | Theory 3.00 | L-2,T-1
9. NAME 206 | Shipbuilding Materials and Metallurgy | Sessional 0.75 | L-2,T-2
Lab
10. | NAME 207 | Ship Design Theory 3.00 | L-2,T-1
11. | NAME 208 | Computer Aided Ship Design Sessional 200 | L-2,T-1
12. | NAME 213 | Fluid Mechanics Theory 3.00 L-2, T-1
13. | NAME 214 | Fluid Mechanics Lab Sessional 1.50 L-2, T-1
14. | NAME 253 | Marine Hydrodynamics Theory 3.00 | L-2,T-2
15. | NAME 254 | Marine Hydrodynamics Lab Sessional 150 | L-2,T-2
16. | NAME 258 | Stability and Machinery Layout Design | Sessional 150 | L-2,T-2
17. | NAME 300 | Ship Design Project Sessional 3.00 | L-3,T-1
18. | NAME 301 | Ship Structure Theory 3.00 | L-3,T-1
19. | NAME 307 | Design of Special Ships Theory 3.00 | L-3,T-2
20. | NAME 308 | Application of ship design software Sessional 3.00 | L-3,T-1
21. | NAME 309 | Marine Engineering -I Theory 3.00 | L-3,T-2
22. | NAME 310 | Marine Engineering Lab -I Sessional 150 | L-3,T-2
23. | NAME 311 | Machine Elements Design Theory 3.00 |L-3,T-1
24. | NAME 315 | Ship Construction and Welding Theory 3.00 |L-3,T-1
Technology
25. | NAME 353 | Ship Resistance and Propulsion Theory 3.00 | L-3,T-1
26. | NAME 354 | Ship Resistance and Propulsion Lab Sessional 150 | L-3,T-2
27. | NAME 363 | Numerical Methods Theory 3.00 | L-3,T-2
28. | NAME 400 | Research Project/ Thesis Sessional 6.00 | L-4,T-1
29. | NAME 403 | Dynamics of Marine Vehicles Theory 3.00 | L-4T-1
30. | NAME 409 | Marine Engineering -II Theory 3.00 | L-4T-1
31. | NAME 410 | Marine Engineering Lab -1l Sessional 150 | L-4,T-2
32. | NAME 450 | Shipyard Practice/Industrial Training Sessional 150 | L4,T-1
33. | NAME 457 | Maritime Economics and Management | Theory 3.00 | L-4,T-2
34. | NAME 459 | Marine Maintenance and Repair Theory 3.00 | L-4,T-2
Engineering
35. | NAME 464 | Numerical Methods Lab Sessional 150 | L-4,T-1
36. | NAME 490 | Bangladesh Studies for Naval Sessional 1.00 | L-4,T-2
Architects

4.2.2 Elective/Optional Courses

i.  One theoretical course will be registered for level 3 term 2 as offered from the following list

(Optional 1):
Course . Type of | Credit | Level &
Ser. Code Course Title Course | Hour Term

1. NAME 371 | Finite Element Method for Ship Structure | Theory 3.00 | L-3,T-1/2
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2. NAME 373 | Computational Fluid Dynamics (CFD) Theory | 3.00 | L-3,T-1/2
3. NAME 375 | Composite Materials Theory | 3.00 | L-3,T-1/2
4. NAME 387 | Port and Harbor Engineering Theory | 3.00 | L-3,T-1/2
5. NAME 389 | Marine Production and Planning Theory | 3.00 | L-3,T-1/2
ii.  One theoretical course will be registered at the first term of level four and two courses at the
second term of level four as offered from the following list (Optional 2,3,4):
6. NAME 431 | Ship Hull Vibration Theory | 3.00 | L-4,T-1/2
7. NAME 435 | Computer Aided Ship Production Theory | 3.00 | L-4,T-1/2
8. NAME 437 | Inland Water Transportation System Theory | 3.00 | L-4,T-1/2
9. NAME 445 | Dredger and Dredging Technology Theory | 3.00 | L-4,T-1/2
10. | NAME 447 | Maritime Transportation System Theory | 3.00 | L-4,T-1/2
11. | NAME 453 | Power and Propulsion System Theory | 3.00 | L-4,T-1/2
12. | NAME 463 Ship Performance Theory | 3.00 | L-4,T-1/2
13. | NAME 465 | Navigation and Maritime Regulations Theory | 3.00 | L-4,T-1/2
14. | NAME 477 | Control Engineering Theory | 3.00 | L-4,T-1/2
15. | NAME 481 | Optimization Method in Ship Design Theory | 3.00 | L-4,T-1/2
16. | NAME 483 | Theory of Hydrofoils Theory | 3.00 | L-4,T-1/2
17. | NAME 489 | Introduction to Offshore Structure Theory | 3.00 | L-4,T-1/2
18. | NAME 493 | Marine Acoustics Theory | 3.00 | L-4,T-1/2
19. | NAME 499 | Shipyard Management Theory | 3.00 | L-4,T-1/2
4.2.3 Interdisciplinary Courses
Course . Type of | Credit | Level &
Ser. Code Course Title C)(/)?Jrse Hour Term
1. | CSE 115 Computer Programming Language Theory 3.00 L-1,T-2
2. | CSE 116 Computer Programming Language Lab | Sessional | 1.50 L-1,T-2
3. | EECE 281 Marine Electrical and Electronics Theory 4.00 L-2, T-2
4., | EECE 382 Marine Electrical and Electronics Lab Sessional | 1.50 L-3, T-1
5. | ME 150 Mechanical Engineering Drawing Sessional | 1.50 L-1,T-1
6. | SHOP 180 Workshop Practice Sessional 150 L1 T-1
(Foundry, Welding and Machine Shop) ' ’
7. | ME 277 Heat Transfer Theory 3.00 L-2, T-2
4.2.4 Science and Math Courses
Course . Type of Credit | Level &
Ser. Code Course Title Cﬁﬂrse Hour Term
1. | CHEM 101 | Fundamentals of Chemistry Theory 3.00 L-1,T-1
2. | CHEM 102 | Chemistry Lab Sessional 1.50 L-1, T-1
3. | PHY 101 Wave Oscillation, Geometrical Optics Theory 3.00 L-1 T-1
and Modern Physics
4. | PHY 102 Physics Lab Sessional 1.50 L-1, T-1
5. | PHY 113 Structure of Matter, Electricity and Theory 3.00 L1 T-2
Magnetism
6. | MATH 101 | Differential and Integral Calculus Theory 3.00 L-1,T-1
7. | MATH 103 | Differential Equations and Matrix Theory 3.00 L-1,T-2
8. | MATH 201 | Vector Analysis, Laplace and Theory 3.00 -2, T-1
Coordinate Geometry
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MATH 219

Statistics, Complex Variable and

Fourier Transform Theory 3.00 L-2,T-2
4.2.5 Language Courses
Course . Type of | Credit| Level &
Ser. Code Course Title Course Hour Term
1. LANG 102 Communicative English-1 Sessional 1.50 L-1,T-2
2. LANG 202 Communicative English-I1 Sessional 1.50 L-2, T-1
4.2.6 General Education Courses
Course . Type of Credit Level &
Ser. Code Course Title Course Hour Term
1. | GEBS 101 | Bangladesh Studies Theory 2.00 L-1,T-1
2. GELM 275 | Leadership & Management Theory 2.00 L-2,T-2
3. GEE 303 Fundamentals of Economics Theory 2.00 L-3,T-1
4. GES 305 Fundamentals of Sociology Theory 2.00 L-3,T-1
5. GESL 311 | Environment, Sustainability and Theory 2.00 L-3,T-2
Industrial Law
6. GERM 352 | Fundamentals of Research .
Methodology Sessional 2.00 L-3,T-2
7. GEA 407 Principles of Accounting Theory 2.00 L-4,T-1
8. GEEM 441 | Engineering Ethics and Moral Theory 2.00 L-4,T-2
Philosophy
9. GEPM 471 | Project Management and Finance Theory 2.00 L-4,T-1
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CHAPTER 5
COURSE DESCRIPTION

PROGRAM CORE COURSES
Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 107 Credit Hours: 3.0
Course Title: Introduction to Naval Architecture and Marine Engineering  Contact Hours: 3.0
Level and Term: Level 1 Term 1

PRE-REQUISITE

None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Introduction to Naval Architecture and Marine Engineering is compulsory theoretical course which
will give a brief overview on basic naval architectural and marine engineering knowledge e.g. naval
architectural terms, ship dimensions and forms, various drawings in ship design. It also enables
students to familiarize themselves with ship propulsion system and machinery.

OBJECTIVES
1. To know ship’s different terminology and identify them.
2. To make proficient to describe concepts regarding specification of ships dimensions and forms.
3. To enable achieving ability to explain displacement, lightweight, deadweight, capacity and
tonnage.
4. Toenable to apply approximation methods to calculate area, centroid & volume.
5. To familiarize with General Arrangement (GA), shell expansion & lines plans.
COURSE OUTCOMES (COs)

On successful completion of this course, students should be able to:

1. Define ship’s different terminology & identify them.
2. Comprehend basic ideas of specification of ships dimensions and forms, tonnage.
3. Calculate waterplane area, volume & prepare vessel’s displacement curve.
4. ldentify & describe General Arrangement (GA), shell expansion & lines plans.
COURSE CONTENTS
1. Introduction to the course and naval architecture
2. The shape of a ship, Ship particulars, definition of various ship terms
3. Area, moments and centre of gravity calculations
4. Weight and centre of gravity, displacement and centre of buoyancy, Archimedes law of
floating bodies
5. Light weight, dead weight, capacity and tonnage, Sub-division elements of ship hull
6. Ship’s form coefficients, their applicability and significance, calculation of form coefficients
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7. Numerical integration in naval architecture: Simpson’s rules, trapezoidal rule, five-eight-
minus one rule, application of these rules to find area, moment (first and second) of area,
centre of gravity calculation etc., errors and limitation of these rules

8. Ship geometry definition and representation, lines plan and offset table, sectional area curve
and its uses

9. Ship design procedure, various ship drawings and their content, use of these drawings

10. Introduction to ship propulsion arrangements, ship’s propulsion system and her machinery;
deck machinery; arrangement of machinery

11. Introduction to ship systems: bilge ballast system, FO bunkering and delivery system, FW
system; fire-fighting system, black and grey water system, power generation and distribution
system etc.

12. Various ship fittings; spares; consumables and stores

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)
No. COURSE OUTCOMES (COs) TT213lalsl 6718l ol 101 i1 |12
Define ship’s different terminology &
co1 identify them. v
Comprehend basic ideas of specification of
co2 o ; \
ships dimensions and forms, tonnage.
Calculate waterplane area, volume & prepare
Cco3 . \
vessel’s displacement curve.
coua Identify & describe General Arrangement J
(GA), shell expansion & lines plans.
COURSE OUTCOMES & GENERIC SKILLS
No. COURSE OUTCOMES (COs) Bloom’s | o | op | kp | ASseSSMENt
Taxonomy Methods
col !Defln_e ship’s different terminology & c1 1.4 CTF
identify them.
Comprehend basic ideas of CT. Mid
CO2 | specification of ships dimensions and C2 1-4 '
Term, F
forms, tonnage.
co3 Calculate Waterplz:me area, volume & c3 1 5 CTIASG, F
prepare vessel’s displacement curve.
Identify &  describe  General
CO4 | Arrangement (GA), shell expansion & C1 1-4 | Mid Term, F
lines plans.
(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,
Q - Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term
Exam)

JUSTIFICATIONS OF CO-PO MAPPAING
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Mapping Justifications

CO1-PO1 | The knowledge of mathematics and science has to be applied to understand ship’s
different terminology & identify them.

CO2-PO1 | Students will be to comprehend basic ideas of specification of ships dimensions and
forms, tonnage with the help of fundamental engineering knowledge of the course.

CO3-PO3 | Students will be to estimate waterplane area, volume & prepare vessel’s
displacement curve to give design solution for ship design.

CO4-PO2 | The engineering knowledge of the course will help the students to identify &
describe General Arrangement (GA), shell expansion & lines plans.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Engagement

Teaching and Learning Activities
g g (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30

Revision of the previous lecture at home 21

Preparation for final examination 21

Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120

COURSE SCHEDULE
Week Contents Assessment
Week 1 Ship’s terms

Class 1 Introduction to NAME

Class 2 Brief discussion on syllabus, Class Test (CT), mid-term and final exam,
mark distribution

Class 3 Loa, Lgp, Lwi, moulded breadth, moulded depth, moulded draught,
freeboard, air draft, camber, sheer

Week 2 Ship’s terms CT-1, Final
Class 4 Flare, stem, stern; skeg; transom; deck; poop deck; forcastle deck; ‘tween Exam
deck; deckhouse and superstructure;

Class 5 Ship’s weight and centre of gravity, longitudinal centre of gravity (LCG);
vertical centre of gravity (VCG); importance of LCG and VCG in ship
design; trim; heel and list;

Class 6 Displacement, longitudinal centre of buoyancy, vertical centre of
buoyancy, Archimedes principle; Six degrees of motion of a ship: surge,
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sway, heave, roll, pitch and yaw;

Week 3 Ship’s terms
Class 7 Light weight, dead weight, capacity; tonnage: net tonnage and gross
tonnage; International Convention on Tonnage Measurement of Ships,
1969.
Class 8 Bulkhead: longitudinal and transverse, cofferdam, double bottom; double
hull;
Class 9 Miscellaneous terminology related to ship and ocean structure;
Week 4 Hull form coefficients
Class 10  [Block coefficient, midship section coefficient, prismatic coefficient, water
plane area coefficient,
Class 11  [Problem on form coefficients
Class 12 |Assessment 01 (CT-1)
Week 5 Numerical integration in Naval Architecture [part 1] CT-2, Mid
Class 13 |[Numerical integration in naval architecture; the trapezoidal rule; error of | Term, Final
integration in trapezoidal rule; Exam
Class 14  [Mathematical problems on trapezoidal integration;
Class 15 [Simpon’s first rule; intermediate ordinate
Week 6 Numerical integration in Naval Architecture [part 2]
Class 16  [Simpson’s second rule; intermediate ordinate;
Class 17  [Five-eight-minus one rule, six ordinates rule;
Class 18  [Problems of Simpson's first and second rule;
Week 7 Ship geometry
Class 19  [Ship coordinate system; ship geometry definition: keel; rise of floor; fall
in side; bilge radius; tumble home; parallel middle body; entrance, run;
angle of entrance; deadrise angle; kunckle; bulbous bow
Class 20  [Station; waterline; buttock; diagonal; sectional area curve and its uses;
Class 21 |Assessment 02 (CT-2)
Week 8 Ship design procedure and main drawings
Class 22  [Ship design process; Basic (main) drawings in ship design; Mid Term
Class 23  [IACS and its members; mission and vision of IACS; Exam, Final
Class 24  |General arrangement (GA) drawing of different types of ships; Exam
Week 9 Main (Basic) drawings in ship design
Class 25  [Midship section; lines plan and offset table;
Class 26  [Profile and deck plan; shell expansion;
Class 27  [Machinery arrangement; accommodation arrangement; fire and safety
plan; mooring arrangement; system diagrams and other drawings;
Week 10 Ship propulsion system & Machinery
Class 28 |Introduction to ship propulsion arrangements
Class 29  [Machinery & equipment fitted onboard ship,
Machinery & fittings fitted on ship propulsion system
Class 30  |Assessment 02(Mid-term exam)
Week 11 Ship propulsion system & Machinery
Class 31  [Main propulsion engine, heat engine basics.
Class 32  [Classification of engine
Class 33  |Cycle of operation of engine
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Week 12 Ship propulsion system & Machinery CT-3/

Class 34  |Parts of engine Assignment,
Difference between diesel & petrol engine Final Exam

Class 35 [Basic idea about other power generation machinery

Class 36 [Revision of Ship propulsion system & Machinery

Week13 Ship systems

Class 37 |Introduction to ship systems: bilge ballast system, FO bunkering and
delivery system,

Class 38  [FW system; fire-fighting system, black and grey water system

Class 39  |power generation and distribution system etc.

Week 14 Ship propulsion system & machinery

Class 40  |Basic idea ship fittings, spares, consumables and stores.

Class 41 | Assessment 04 (CT-3)

Class 42 | Course review

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
COo1 C1,cC2
lass T :
Continuous Asgi ariiner‘iiti-B 20% CO2 Cl.C2
Assessment g COos3 C3,C4
(40%) Class Participation 5% CO4 C1, A2
Mid term 15% C0O2,C04 C1,C2,C3
COo1 C1,C2
. CO2 C1,C2,C4
0
Final Exam 60% co3 CL C3.Ca
CO4 C2,C3,C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

1. Ship Knowledge, Klan VVan Dokkam, Dokmer Publisher.
2. The Principles of Naval Architecture Series, The Geometry of Ships, John S. Letcher Jr.

SNAME

3. Reed’s Naval Architecture for Marine Engineers, E.A. Stokoe, 2003, Thomas Reed
Publications.

4. Theoretical Naval Architecture, E.L. Attwood & H.S. Pengelly, 1962, Longmans Green &
Co. Ltd.

5. Basic Ship Theory, K.J. Rawson & E. C. Tupper, Vol. 1 & 2., Longman Group Limited.
6. A Textbook of Thermal Engineering, R.S. Khurmi & J.K. Gupta
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 157 Credit Hours: 3.00
Course Title: Hydrostatics and Stability Contact Hours: 3.00
Level and Term: Level 1 Term 2

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This is a compulsory course enables students to learn the principles of equilibrium of forces act on a
floating body, means to asses intact and damage stability of ships and their statutory requirements.
This course also deals with launching of ships once it is built as well as the inclining experiment
which measures the weight and centre of gravity of lightship.

OBJECTIVES
1. To impart knowledge on hydrostatics calculations and hydrostatic curves.
2. To familiarize the students with the principle of intact and damage stability of ships.
3. To make proficient to produce ships’ docking and launching calculations.
4. Toenable to conduct inclining experiment and prepare report for approval or regulatory bodies.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Compute hydrostatic properties of ship and construct hydrostatic curves.
2. Comprehend basic ideas of intact and damage stability of ship.
3. Prepare vessel’s docking and launching calculations.
4. Perform inclining experiment of floating structures.

COURSE CONTENTS
1. Introduction; concepts of equilibrium; weight and centre of gravity; displacement and centre of
buoyancy.
2. Initial stability; metacentric height: longitudinal and transverse metacentre; metacentric
diagram.

3. Hydrostatic properties; hydrostatic and Bonjean curves; their uses.

4. Statical stability, righting arm; curves of statical stability and its application; cross curves of
stability and its uses, effect of trim, depth and form on statical stability; significance of curve of
statical stability; dynamical stability and its measurement;

5. Free surface effect; calculation of free surface moments; effect of free surface on righting lever
curves; means to reduce free surface effect.

6. Weight and trim calculations; effect of change of water density; top weight etc.

7. Inclining experiment: purpose; preparation; experiment; calculation and generation of report.
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8. Intact stability: measurement of stability; IMO code of intact stability: mandatory criteria for all
ships; stability criteria for special purpose ships; weather criterion; wind heeling moment; intact
stability load cases.

9. Subdivision and damage stability: effects of damage of ship hull; SOLAS conventions;
watertight subdivisions, curves of floodable length; permeability; evaluation of damage
stability: added weight and lost buoyancy method; deterministic and probabilistic means to
assess damage stability; sub-division length; factor of subdivision; required subdivision index;
attained subdivision index;

10. Stability during dry-docking; launching calculations.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)
1/2|3/4/5/6/7/8{9]10]11] 12
Compute hydrostatic properties of ship and N
construct hydrostatic curves.
Comprehend basic ideas of intact and damage N

No. COURSE OUTCOMES (COs)

Co1

coz stability.

CO3 Prepare_: vessel’s docking and launching N
calculations.

co4 Perform inclining experiment of floating N
structure.

COURSE OUTCOMES & GENERIC SKILLS

No. COURSE OUTCOMES (COs) Bloom’s | op | cp | p | ASsessment
Taxonomy Methods

co1 Compute hydrostatic properties of ship c3 1 14 CT.F
and construct hydrostatic curves.

coy | Comprehend basic ideas of intact and C2 1 14| CT MT,F
damage stability.

co3 Prepal_’e Vessel_ s docking and c3 3 5 CTIASG, F
launching calculations.

Co4 Perf(_)rm inclining experiment of A2 1 8 MT, F
floating structures.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;

CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,

Q — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term

Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO1 | The knowledge of mathematics and science has to be applied to calculate
hydrostatic parameters and develop the effects of draught change on them.
CO2-PO1 | In order to identify the role and extent of hydrostatic parameters on the principles of
intact and damage stability of ships.

CO3-PO3 | To analyze vessels’ hydrostatic and hydrodynamic parameters for docking and
launching calculations.
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CO4-PO4

In order to ascertain the level of stability of the vessel and maintenance of upright
position at lightship/ designated loading conditions.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Engagement

Teachi L ing Activiti
eaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Introduction
Class 1 Introduction, course administration, motivation lecture
Class 2 |[Concepts of equilibrium: stable, neutral and unstable equilibrium; weight
and centre of gravity; displacement and centre of buoyancy;
Class 3 Interaction between weight and buoyancy; righting moment; overturning
moment; upsetting forces on a ship; submerged equilibrium;
Week 2 Vessels weights, centre of gravity and metacentric height CT1,
Class 4 Determining vessels weights and centre of gravity; Final Exam
Class 5 Initial stability and metacentric height; Transverse metacentre and
transverse metacentric height; location of transverse metacentric height;
metacentric diagram; Stiff Ship and Tender Ship.
Class 6 Longitudinal metacentre and longitudinal metacentric height; location of
longitudinal metacentric height; application of metacentric height
Week 3 Hydrostatic curves
Class 7 |Waterplane area; centre of floatation (LCF); moment of inertia of the
water plane area; displacement; centre of buoyancy (LCB, VCB);
Class 8 TPC; BM+; BM; MCT1cm; KM ; KM+; wetted surface area
Class 9 Hydrostatic curves, Bonjean curves and their uses
Week 4 Statical stability at large angles of heel [part-1]
Class 10  |Assessment 1
Class 11  [Righting arm; curves of statical stability; down-flooding angle;
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Class 12  |Effect of freeboard and metacentric height on righting arm curves; angle
of loll; dynamical stability;
Week 5 Statical stability at large angles of heel [part-2]
Class 13  |Cross curves of stability; computation of righting arm curves; effect of
beam and depth on statical stability; CT 2,
Class 14  |Effect of changes of from on statical stability; Significance of the staticalFinal Exam
stability curve.
Class 15 |Representation of heeling moment
Week 6 Effect of free liquids
Class 16 |Free-surface effect; evaluation of effect of free-surface on metacentric
height;
Class 17  |[Evaluation of effect of free-surface on righting arm;
Class 18 |Reduction of free surface effect;
Week 7 Weight and Trim calculations [part-1]
Class 19  |Assessment 2
Class 20  Weight groups; weight and centre of gravity calculations;
Class 21  |Draught marks; trim; trimming moment
Week 8 Weight and Trim calculations [part-2]
Class 22  |[Finding trim and draughts at perpendiculars; Mid Term,
Class 23  |Determining draught after change in loading; Final Exam
Class 24  |Mid-term exam
Week 9 The inclining experiment
Class 25  |Determining displacement and center of gravity from drafts;
Class 26  [The inclining experiment; determination of inclining weight;
Class 27 |Inclining experiment setup; determination of lightship and centre of
gravity of vessel;
Week 10 IMO code of intact stability [part-1]
Class 28  \Watertight and weathertight opening; down-flooding points; deck edge
immersion angle;
Class 29 [The IMO code of intact stability; criteria regarding righting lever curve
properties; Mid Term,
Class 30  |Wind speed:; gust; roll period; severe wind and rolling criterion (weather|Final Exam
criterion);
Week 11 IMO code of intact stability [part-2]
Class 31  |Special criteria for certain types of ships: passenger ships;
oil tankers (> 5000 tdw); cargo ships carrying grain in bulk;
Class 32 | Pontoons; Tugs; Fishing vessels;
Class 33 |Intact stability load cases
Week 12 Subdivision and damage stability [part-1]
Class 34  Watertight bulkhead; bulkhead deck; margin line; permeability; floodable
length; symmetrical and unsymmetrical flooding; cross-flooding;
Class 35 |Extent of damage; effects of flooding; method of lost buoyancy and
added weight;
Class 36  |Final draughts of a ship after damage (sinkage, trim and heel);
Week13 Subdivision and damage stability [part-2]
Class 37  |Curve of floodable length and its significance; direct and approximate
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method to calculate floodable length

Class 38 IMO SOLAS convention, Chapter 11-1, Part B-Subdivision and stability; CT 3,

Class 39  |[Subdivision length; factor of subdivision; required subdivision index;  |Final Exam
attained subdivision index;

Week 14 Launching calculations

Class 40  |Assessment 3

Class 41  |Stability during drydocking; launching calculations;

Class 42 Course review

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ 20% C0O1, C0O2, CO3 C1,C2,C4
Continuous | Assignment 1-3 0 CO3 C3,C4
Assessment Class 0 CO01, C02, COo3,
(40%) Participation S% co4 C6, A2
Mid term 15% CO2, CO4 C1,C2,C4
CO1 C1,C2
. CO2 C1,C2,C4
0 ) 1
Final Exam 60% CO3 ca
CO4 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

n

The Principles of Naval Architecture, Vol 1, Stability and Strength, Published by SNAME
Ship Hydrostatics and Stability, Adrian Biran
Reed’s Naval Architecture for Marine Engineers, E.A. Stokoe, 2003, Thomas Reed

Publications.

Theoretical Naval Architecture, E.L. Attwood & H.S. Pengelly, 1962, Longmans Green

& Co. Ltd.

Basic Ship Theory, K.J. Rawson & E. C. Tupper, Vol. 1 & 2., Longman Group Limited.
Ship Stability for Masters and Mates, D. R Derrett.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 158 Credit Hours: 1.50
Course Title: Basic Ship Design Contact Hours: 3.00
Level and Term: Level 1, Term 2

PRE-REQUISITE

None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This is a compulsory sessional course designed to teach students about the basic design drawings of
different types of ship. Students will be able to perform necessary calculations related to the basic
design, trim and stability calculations. It is expected that students can develop critical thinking behind
each design features, able to check effects of those features using calculations and finally select the
appropriate feature.

OBJECTIVES

1.

To familiarize students with different types of ships, their General Arrangement and enable
them to produce the same.

2. To acquaint students with the Lines Plan and teach them to draw Lines Plan in different scales
including Bonjean curves.
3. To enable students to compute hydrostatic properties and to draw hydrostatic curves of ships.
4. To evaluate trim and stability calculations of ship with respect to statutory requirement.
COURSE OUTCOMES (COs)

On successful completion of this course, students should be able to:

1. Produce General Arrangement of different types of ships.
2. Develop Lines Plan of ships.
3. Assess the loading on vessel using Bonjean curves.
4. Compute hydrostatic properties of ships to produce hydrostatic curves and prepare trim and
stability calculation on ship design
COURSE CONTENTS
1. General arrangement (GA) plan drawing,
2. Lines plan drawing, Bonjean curves,
3. Hydrostatic calculations, and Stability and cross curves,
4. Trim calculations,
5. Inclining Experiment.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

No.

PROGRAM OUTCOMES (POs)
112]|13]4]|5]/6|7]8]9]10]11 )12

COURSE OUTCOME (COs)

CO1 | Produce general arrangement of ships N
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and floating structures.
CO2 | Develop lines plan of ship. \
Assess the loading on vessel using
cos Bonjean curves v
Compute hydrostatic properties of ships
to produce hydrostatic curves and
CO4 : - A
prepare trim and stability calculation
on ship design
COURSE OUTCOMES & GENERIC SKILLS
No. Course Outcome Bloom’s CP | CA | KP Assessment
Taxonomy Methods
Produce general arrangement of
col ships and floating structures. 3 i i RQT
CO2 | Develop lines plan of ship. C3 - - R,Q,T
Assess the loading on vessel
cos using Bonjean curves C3,C3 1 1-4 RQT
Compute hydrostatic properties
of ships to produce hydrostatic
CO4 | curves and prepare trim and C3 1 1-4 R,Q,T
stability calculation on ship
design

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,
Q — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term
Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications
CO1-PO12 | In order to develop concept design and general arrangement plan.
CO2-PO12 | To link up the general arrangement to lines plan and offset table.
C0O3-PO1 In order to assess the loading on vessel using Bonjean curves.
In order to practice hydrostatic calculations, trim and stability criteria at different
CO4-PO1 . .
loading conditions.

TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -
Self-Directed Learning
Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
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| Total | 120 |

TEACHING METHODOLOGY
Lecture followed by hands on drawing session and discussion, co-operative and collaborative method,
project based method

COURSE SCHEDULE

Week Topics

Week 1 Course introduction, Introduction to general arrangement plan, objectives,
components, different types of GA, etc.

Week 2 Drawing of General Arrangement Plan

Week 3 Review of General Arrangement Plan

Week 4 Introduction to Lines Plan, Drawing of Lines Plan

Week 5 Review of Lines Plan drawing

Week 6 Drawing of Bonjean Curves

Week 7 Mid Viva

Week 8 Hydrostatic Calculation Using Excel

Week 9 Hydrostatic Calculation Using Excel

Week 10 Hydrostatic Calculation Using Excel

Week 11 Intact stability calculations

Week 12 Cross curve of stability

Week 14 Inclining experiment

Week 13 Final Viva

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
CO1 Cl, C3,Al
Lab participation 20% CO2 C4, C5, Al
and Report 0 CO3 C3,C4
Conti CO4 C3
Assessment Co1 C1, 3.4
CO2 C4, C5, P1
0 - - 0 ’ ’
(40%) Labtest-1,Labtest-2 30% CO3 3. C4
CO4 C3
Project and 250 | CO1,CO02,CO3 | AL A2 A3 A4
Presentation
CO1 CO2
. CO2 CO3
0,
Lab Quiz 25% cO3 C3,P6, P7
CO4 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)
REFERENCE BOOKS

1. Reed’s Naval Architecture for Marine Engineers, E.A. Stoked, 2003, Thomas Reed Publications.
2. Ship Stability for Masters and Mates, D. R Derrett.

47



Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 177 Credit Hours: 3.0
Course Title: Thermal Engineering Contact Hours: 3.0
Level and Term: Level 1 Term 2

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This course will provide the basic knowledge of thermal engineering, which will function as
foundation in applications in major fields of Naval Architecture and Marine Engineering notably in
heat engines, air conditioning, refrigeration, steam turbine and gas turbine system.

OBJECTIVES
1. Tointroduce the basic concepts of thermodynamics, laws of thermodynamics and practical
applications of thermodynamics
2. To familiarize with various types of air standard cycles and their applications.
3. To familiarize with various types of non-conventional power generation system

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Describe the basic concepts of Thermal Engineering.
2. Explain and apply basic thermodynamic principles and laws to analyse and predict
performance of idealized forms of thermodynamic systems.
3. Relate idealized thermodynamic cycles to corresponding real systems.
Explain properties of steam
5. ldentify components of IC engine, refrigeration system, air conditioning system and steam
boiler and perform calculations of their efficiency.
6. Describe sources of non-conventional energy.

&>

COURSE CONTENTS

1. Introduction and Basic Concepts of Thermodynamics and Thermal Engineering
Basic concepts of thermodynamics: introduction, applications, system, surrounding universe,
zeroth law, properties of a system, state, process, path function, cycle, pure substance, control
volume, work interaction and closed system work. Ideal gas equation for various process,
closed system work for various process, open system work for various process.

2. First Law and its application (Non Flow Process)
Concept of heat and specific heat, first law of thermodynamics. Energy of an isolated system,
PMM-I1, concept of internal energy and enthalpy. Heat transfer for various process for closed
system. Meyer’s Equation, important thermodynamic relations and cycle concepts, polytrophic
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and adiabatic process.

Second Law of Thermodynamics and Entropy

Kelvin-Planck and Clausius statement, Equivalence of Kelvin-Planck and Clausius statement.
Carnot Cycle, Carnot theorem, corollary of Carnot theorem and efficiency and COP of
reversible cycle, Clausius inequality, numerical problem based on 2™ law of thermodynamics.
Gas Power Cycles and Application

Basic consideration in the analysis of power cycle, air standard assumptions, an overview of
reciprocating engine, Otto Cycle, Diesel Cycle, Brayton Cycle, Dual Combustion Cycle.
Properties of pure substance and Mixture of Gas and Vapor

Formation and Properties of Steam and Entropy of Steam, Properties of T-H diagram, T-V
diagram, P-V diagram, T-S and H-S diagram for water and steam, Mollier Diagram,
terminologies for steam, Advantages of Superheated steam, Entropy of water, dry steam,
superheated steam.

Internal Combustion Engine Basics

Concept on Heat Engine and classifications, IC engine basic components, Working Principle of
a two stroke/ four stroke Engine, Advantages & Disadvantages.

Refrigeration, Air Conditioning System and Phychrometry

Basic concepts on Refrigeration and Air Conditioning, Type of Refrigeration Process,
Schematic and T-S Diagram Refrigeration cycle, Air Conditioning Types, Study of
psychrometric chart

Steam Boiler and Steam Turbine

Classification of boilers by mentioning the bases, Different types of boiler with their schematic
and salient features, four accessories of Boiler: function and uses, Use of air-preheater, super-
heater, fusible plug and safety valve for a boiler. Steam turbine cycle, Schematic and T-S
diagram, Turbine Staging; Pressure and velocity profile of turbine, Combined Cycle Power
Plant (CCPP).

Non-Conventional Power Generation

Basic concepts on non-conventional/ renewable energy sources, thermal power plants, Solar
Energy, Geothermal Energy, Energies from Sea, Nuclear Energy and Nuclear Power Plant.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)

No. COURSE OUTCOMES (COs) 513l al516l 7189l 1011 | 12
Describe the basic concepts of Thermal J

col Engineering.
Explain and apply basic thermodynamic
principles and laws to analyse and predict

CO2 L N
performance  of  idealized forms  of
thermodynamic systems.

cO3 Relate idealized thermodynamic cycles to | V
corresponding real systems.

CO4 | Explain properties of steam \
Identify  components of IC  engine,

CO5 refrigeration system, air conditioning system N
and steam boiler and perform calculations of
their efficiency.

CO6 | Describe sources of non-conventional energy. | V
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COURSE OUTCOMES & GENERIC SKILLS

No. COURSE OUTCOMES (COs) Bloom’s | o | cp | kp | ASSeSSmeNt
Taxonomy Methods
co1 Desz_:ribe_ the basic concepts of Thermal c1 1 CT
Engineering.
Explain and apply basic
thermodynamic principles and laws to
CO2 | analyse and predict performance of C2,C3 1 1-4| CT/ASG, F
idealized forms of thermodynamic
systems.
co3 Relate idealiz_ed thermodynamic cycles c3 14 MT.
to corresponding real systems.
CO4 | Explain properties of steam C2 1
Identify components of IC engine,
cos refrigeration system, _air conditioning CL A2 1 94 CTF
system and steam boiler and perform
calculations of their efficiency.
CO6 Describe sources of non-conventional c1 1 Pr. MT. F
energy.
(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO1 | Students will be able to understand and describe the basic concepts of thermal
engineering with the help of the basic fundamental knowledge of the course.

CO2-PO2 | Students will gain knowledge on basic thermodynamic principles, laws and
formulation. With the help of this knowledge, they will be able to analysis the
problems related to thermodynamic systems and predict performances applying
mathematics.

CO3-PO1 | Applying basic knowledge of the thermodynamic cycles, students will be able to
relate the idealized form of cycle with corresponding real systems.

CO4-PO1 | Gaining fundamental knowledge on properties of steam, students will be able to
explain properties of steam.

CO5-PO2 | Students will gain the ability to identify the components of IC engine, refrigeration
system, air conditioning system and steam boiler and they will be able to perform
calculations of efficiency of mentioned systems applying the knowledge of
mathematical formulation.

CO6-PO1 | Students will be able to describe sources of non-conventional energy with the basic
knowledge of natural science.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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TEACHING LEARING STRATEGY

Engagement

Teaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Introduction and Basic Concepts of Thermodynamics and Thermal
Engineering
Class 1 Basic concepts of thermodynamics: introduction, applications, system,
surrounding universe
Class 2 Basic concepts of thermodynamics: zeroth law, properties of a system,
state, process, cycle, pure substance, control volume
Class 3 Work interaction and closed system work (Work is related to a system and CT1l
surrounding closed system work = [P dv )
Week 2 Introduction and Basic Concepts of Thermodynamics and Thermal
Engineering (Contd.)
Class 4 a) ldeal gas equation for various process
b) Closed system work for various process
Class 5 a) Key note (observation of thermodynamic process)

b) open system work

Class 6 Numerical problems based on

a) Thermodynamic work done concepts

b) Thermodynamic work done and cycle concept
¢) Tutorial

Week 3 Introduction and Basic Concepts of Thermodynamics and Thermal
Engineering (Contd.)

Class 7 Numerical problems based on

a) Thermodynamic work done concepts

b) Thermodynamic work done and cycle concept
¢) Tutorial

Class 8 Numerical problems based on

a) Thermodynamic work done concepts

b) Thermodynamic work done and cycle concept
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c)

Tutorial

First Law and its application (Non Flow Process)

Class 9 a) Concept of heat and specific heat
b) First law of thermodynamics, first law for a cycle and sign
convention
c) Heat is a path function and energy or internal energy is a property.
Week 4 |First Law and its application (Non Flow Process) (Contd.)
Class 10 a) Energy of an isolated system, PMM-I CT 2,
b) Concept of internal energy and enthalpy. Final Exam
c) Heat transfer for various process for closed system.
Class 11 a) Meyer’s Equation,
b) Important thermodynamic relations and air standard values
c) Specific heat for polytrophic process
Class 12 a) Adiabatic process
b) Numerical based of 1% law of thermodynamics
Week 5  |Second Law of Thermodynamics and Entropy
Class 13 a) Kelvin-Planck and Clausius statement
b) Equivalence of Kelvin-Planck and Clausius statement.
c) Carnot Cycle
Class 14 a) Carnot theorem
b) Corollary of Carnot theorem and efficiency and COP of reversible
cycle,
c) Clausius inequality
Class 15  |[Numerical based on 2™ law of thermodynamics
Week 6  |Gas Power Cycles and Application
Class 16 a) Basic consideration in the analysis of power cycle
b) Air standard assumptions
c) An overview of reciprocating engine
Class 17  |Application — I:
Otto Cycles: The ideal cycle for spark ignition engine Mid Term,
Class 18  |Application — I1: Final Exam,
Diesel Cycles: The ideal cycle for compression ignition engine Presentatio
Week 7 |Gas Power Cycles and Application (Contd.) n
Class 19  |Application — 1lI:
Brayton Cycles: The ideal cycle for gas turbine engine
Class 20  |Numerical on Gas Cycle
Class 21  |Numerical on Gas Cycle
Week 8  |[Non-Conventional Power Generation
Class 22  |Non-Conventional Power Generation
Class 23  |Review Class
Class 24  |Review Class
Week 9  |Properties of pure substance and Mixture of Gas and Vapor
Class 25  |Formation and Properties of Steam and Entropy of Steam, Properties of T-H
diagram, T-V diagram, P-V diagram, T-S and H-S diagram for water and
steam
Class 26 |Mollier Diagram, terminologies for steam, Advantages of Superheated
steam, Entropy of water, dry steam, superheated steam Final Exam
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Class 27  |Numerical Problems on steam properties

Week 10  |Internal Combustion Engine Basics

Class 28  |Concept on Heat Engine and classifications, IC engine basic components

Class 29  |IC engine basic components

Class 30  Working principle of a two stroke/ four stroke Engine

Week 11  |Refrigeration, Air Conditioning System and Phychrometry

Class 31  |Basic concepts on refrigeration and air conditioning, type of refrigeration
Process

Class 32 |Schematic and T-S diagram refrigeration cycle, COP

Class 33 |Numerical problems on refrigeration system

Week 12  |Refrigeration, Air Conditioning System and Phychrometry (Contd.) and
Steam Turbine CT3,

Class 34  |Air Conditioning types, study of psychrometric chart Final Exam

Class 35  |Steam turbine cycle, Schematic and T-S diagram

Class 36 [Turbine Staging; Pressure and velocity profile of turbine, Combined Cycle
Power Plant (CCPP)

Week13 [Steam Turbine and Steam Boiler (Contd.)

Class 37  |Numerical on steam turbine

Class 38  |Classification of boilers by mentioning the bases, Different types of boiler
with their schematic and salient features,

Class 39  |Four accessories of Boiler: function and uses, Use of air-preheater, super-
heater, fusible plug and safety valve for a boiler.

Week 14

Class 40  |Review Class

Class 41  |Review Class

Class 42  |Review Class

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
_ Class Test/ 20% C01, C0O2, CO5 Cl1,Cc2,C3
Continuous |  Assignment 1-3 CO2 C2,C3
Asijgfyom)em Class Participation | 5% C01-CO6 C1,C2, C3, A2
Mid term 15% CO3, CO6 Cl,C3
CO2 C2,C3
COo3 C3
Final Exam 60% CO4 Cc2
CO5 Cl1,A2
CO6 Cl
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS
1. Thermodynamics: An Engineering Approach-Yunus A. Cengel,Michael A. Boles
2. Fundamentals of Engineering Thermodynamics- Michael J. Moran &Howard N. Shapiro.
3. Fundamentals of Thermodynamics — R E Sonntag, C. Borgnakke, G J. Van Wylen.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 178 Contact Hours: 3.00
Course Title: Thermal Engineering Lab Credit Hours: 1.50
Level and Term: Level 1 Term 2

RE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

The course aims to equip students with basic tools and methodologies for carrying out thermodynamic
analyses of engineering systems. With the completion of each experiments, student will gradually
develop the ability to compare and apply the theories of thermodynamic principles in the real life
applications of thermal engineering notably in properties of fuels, heat engine, refrigeration and
conditioning system, steam generation etc.

OBJECTIVES

1.

To expose the students to the basic knowledge of thermal equipment and help them to develop
experimental skills.

2. To familiarize equipment used for measuring viscosity, flash and fire point and Calorific value
of fuels/lubricates used in IC Engines.
3. To familiarize with various types IC engines and their components.
4. Tointroduce with the models of refrigeration, air conditioning, steam turbine and gas turbine to
know about their operating principles.
COURSE OUTCOMES (COs)

On successful completion of this course, students should be able to:

1. Conduct experiments for the determination of viscosity, calorific value, flash point etc. of
fuel/Lubricates oil.
2. ldentify various components of IC engine.
3. Perform energy analysis of refrigeration and air conditioning system.
4. Describe the operation and compute performance of a steam turbine and gas turbine.
5. Use modern experimental tools to conduct the experiments related to thermodynamic system.
COURSE CONTENTS
1. Viscosity Test of a Lubricant Oil
2. Determination of Flash Point of Liquid Fuel
3. Calorific value of Gaseous Fuel by Gas Calorimeter
4. Proximate Analysis of Coal
5. Determination of Carbon Residue of a Given Fuel
6. Study of Various Components of an I.C Engine
7. Study of a Refrigeration and Air Conditioning Unit
8. Study of Sling Psychrometer
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9. Study of a Gas Turbine.
10. Study the working and function of mountings and accessories in boilers.
11. Study of a steam turbine.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)

No. Course Outcomes (COs) 1127312151617 81911011 12

Conduct experiments for  the
determination of viscosity, calorific J
value, flash point etc. of fuel/Lubricates
oil.

Co1

Identify various components of IC J

CO2 .
engine.

Perform energy analysis of refrigeration J

cos and air conditioning system.

Describe the operation and compute
CO4 | performance of a steam turbine and gas | V

turbine.
Use modern experimental tools to
CO5 | conduct the experiments related to S

thermodynamic system.

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Bloom’s CP | CA | KP Assessment
Taxonomy Methods

Conduct experiments for the
determination of viscosity,

co1 calorific value, flash point etc. of 3 ! 1-4 RQT
fuel/Lubricates oil.

co?2 Ideptify various components of IC c1 12 ROT
engine.
Perform energy analysis of

CO3 | refrigeration and air conditioning A2 1 1-4 R,Q,T
system.
Describe the operation and

CO4 | compute performance of a steam C1,C3 1-4 R,Q,T

turbine and gas turbine.

Use modern experimental tools to
CO5 | conduct the experiments related to C3 6 PR,Pr, T
thermodynamic system.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING
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Mapping Justifications

Fundamental knowledge of mathematics and physics is required conduct
CO1-pPO1 experiments for the determination of viscosity, calorific value, flash point etc. of

fuel/Lubricates oil
CO2-POL After familiarization with various components of IC engine, the students should be

able to identify these components and describe their functions.

The students should be able to analyze the energy and performance of refrigeration
CO3-PO2 . .

and air conditioning process.

Fundamental knowledge on steam turbine and steam boiler will help the students to
CO4-PO1 . . .

understand the basic operating principle of them.

The students will acquire knowledge in modern tools that has been used to carry
CO5-PO5 . . .

out various experiments of thermodynamic system.

TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
Preparation of Lab Reports 24
Preparation of Lab-test 9
Preparation of Quiz 9
Preparation of Presentation 5
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method,
Project Based Method

COURSE SCHEDULE

Week Topics

Week 1 | Course introduction

Week 2 | a) Viscosity Test of Liquid Substance
b) Study of Different Speed Measuring Devices

Week 3 Determination of Flash Point of Liquid Fuel

Week 4 | Calorific value of Gaseous Fuel by Gas Calorimeter

Week 5 | Proximate Analysis of Coal

Week 6 | a) Determination of Carbon Residue of a Given Fuel
b) Concept of pressure and pressure sensor Behavior
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Week 7 Lab Test-1

Week 8 a) Study of Various Components of an I.C Engine

b) 1.C engine valve timing diagram

Week 9 a) Study of a Refrigeration and Air Conditioning Unit.
b) Study of Sling Psychrometer

Week 10 | Study of a Gas Turbine.

Week 11 | a) Study the working and function of mountings and accessories in boilers
b) Study of a steam turbine

Week 12 | Lab Test-2

Week 13 | Viva

Week 14 | Final Quiz

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s
Taxonomy
co1 C3
Lab participation 20% CO2 C1
and Report COos3 A2
CO4 C1,Cc3
Continuous Co1 C3
Assessment CO2 C1
(40%) Labtest-lz, Labtest- 30% co3 v
CO4 C1,C3
CO5 C3
Project and 25% co5 c3
Presentation
COo1 C3
. CO2 C1
Lab Quiz 25% cO3 2D
CO4 Ci1,C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS
1. Thermodynamics: An Engineering Approach-Yunus A. Cengel,Michael A. Boles
2. Fundamentals of Engineering Thermodynamics- Michael J. Moran &amp;Howard N. Shapiro.
3. Fundamentals of Thermodynamics — R E Sonntag, C. Borgnhakke, G J. Van Wylen.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 201 Credit Hours: 3.00
Course Title: Mechanics of Structure Contact Hours: 3.00
Level and Term: Level 2 Term |

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This course is intended to provide students with a thorough understanding of the theory and
application of structural analysis as it applies to columns, beams and frames. Emphasis is
placed on developing the student's ability to calculate the deflection of beam, shear force and
bending moment.

OBJECTIVES
1. To evaluate stress and deformation of simple deformable structural under shear, flexure and
torsional loadings.
2. To analyze statically indeterminate structure.
To analyze deflection of beam and shaft.
4. To establish the stress transformation equations and determine the absolute maximum normal
and shear stress.
5. To analyze various situations involving structural members subjected to combined stresses by
application of Mohr’s circle of stress.

w

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Explain the concepts and principles of structural stability and mechanical components.
2. Perform calculation and drawing of shear force and bending moment at different loading
conditions.
3. Analyze various situations involving structural members subjected to combined stresses by
application of Mohr’s circle of stress.
4. Evaluate the deflection of a beam and buckling of a column subjected to loads.

COURSE CONTENTS

1. Introduction to Mechanics of Structure: Basic Concept of Mechanics, Importance of
Mechanics of Structure in Ship Design, History of Structural Failure of Ships. Centroids of
Plane Areas, Centroids of Composite Areas, Moments of Inertia of Plane Areas, Parallel-Axis
Theorem for Moments of Inertia, Polar Moments of Inertia, Products of Inertia, Rotation of
Axes, Principal Axes and Principal Moments of Inertia.

2. Tension, Compression, and Shear: Normal Stress and Strain, Mechanical Properties of
Materials, Elasticity, Plasticity, and Creep, Linear Elasticity, Hooke’s Law, and Poisson’s Ratio,
Shear Stress and Strain, Allowable Stresses and Allowable Loads, Design for Axial Loads and
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10.

11.

12.

Direct Shear, Problems.

Axially Loaded Members: Changes in Lengths of Axially Loaded Members, Changes in
Lengths Under Non uniform Conditions, Statically Indeterminate Structures, Thermal Effects,
Muisfits, and Prestrains, Stresses on Inclined Sections, Strain Energy, Impact Loading, Repeated
Loading and Fatigue, Stress Concentrations, Nonlinear Behavior, Elastoplastic Analysis,
Problems.

Torsion: Torsional Deformations of a Circular Bar, Circular Bars of Linearly Elastic Materials,
Non-uniform Torsion, Stresses and Strains in Pure Shear, Relationship Between Moduli of
Elasticity E and G, Transmission of Power by Circular Shafts, Statically Indeterminate Torsional
Members, Strain Energy in Torsion and Pure Shear, Thin-Walled Tubes, Stress Concentrations
in Torsion, Problems.

Shear Forces and Bending Moments: Types of Beams, Loads, and Reactions, Shear Forces
and Bending Moments, Relationships Between Loads, Shear Forces, and Bending Moments,
Shear-Force and Bending-Moment Diagrams, Problems.

Stresses in Beams: Pure Bending and Non-Uniform Bending, Curvature of a Beam,
Longitudinal Strains in Beams, Normal Stresses in Beams, Design of Beams for Bending
Stresses, Non-prismatic Beams, Shear Stresses in Beams of Rectangular Cross Section, Shear
Stresses in Beams of Circular Cross Section, Shear Stresses in the Webs of Beams with Flanges,
Built-Up Beams and Shear Flow, Beams with Axial Loads, Stress Concentrations in Bending,
Problems.

Analysis of Stress and Strain: Plane Stress, Principal Stresses and Maximum Shear Stresses,
Mohr’s Circle for Plane Stress, Hooke’s Law for Plane Stress, Triaxial Stress, Plane Strain,
Problems.

Applications of Plane Stress: Spherical Pressure Vessels, Cylindrical Pressure Vessels,
Maximum Stresses in Beams, Combined Loadings, Problems.

Deflections of Beams: Differential Equations of the Deflection Curve, Deflections by
Integration of the Bending-Moment Equation, Deflections by Integration of the Shear-Force and
Load Equations, Method of Superposition, Moment-Area Method, Non-prismatic Beams, Strain
Energy of Bending, Castigliano’s Theorem, Deflections Produced by Impact, Discontinuity
Functions, Use of Discontinuity Functions in Determining Beam Deflections, Temperature
Effects, Problems.

Statically Indeterminate Beams: Types of Statically Indeterminate Beams, Analysis by the
Differential Equations of the Deflection Curve, Method of Superposition, Temperature Effects,
Longitudinal Displacements at the Ends of a Beam, Problems.

Columns: Buckling and Stability, Columns with Pinned Ends, Columns with Other Support
Conditions, Columns with Eccentric Axial Load, The Secant Formula for Columns, Elastic and
Inelastic Column Behavior, Inelastic Buckling, Design Formulas for Columns, Problems.
Various Theories of Failure: Maximum Principal Stress theory also known as Rankine’s
Theory, Maximum Shear Stress theory or Guest And Tresca’s Theory, Maximum Principal
Strain theory also known as St.Venant’s Theory, Total Strain Energy Theory or Haigh’s Theory,
Maximum Distortion Energy theory or Vonmises and Hencky’s Theory.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

No.

PROGRAM OUTCOMES (PO)

COURSE OUTCOME (COs) 1|2|3|4‘5‘6‘7‘8‘9‘1O‘11‘1Z
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Explain the concepts and principles of
CO1| structural ~ stability —and  mechanical | ¥
components.
Perform calculation and drawing of shear
CO2| force and bending moment diagrams at | V
different loading conditions.
Analyze various situations involving
co3 structural members subjected to combined J
stresses by application of Mohr’s circle of
stress.
co4 Evaluate the deflection of a beam and J
buckling of a column subjected to loads.
COURSE OUTCOMES & GENERIC SKILLS
No. COURSE OUTCOMES (COs) Bloom’s 1 op | ca | kp | Assessment
Taxonomy Methods
Explain the concepts and principles of
CO1 | structural stability and mechanical C2 1 1-4 CT,F
components.
Perform calculation and drawing of
co2 shear force and _bendmg momfant A2 1 14| CT MT.F
diagrams  at  different loading
conditions.
Analyze various situations involving
co3 struct_ural members subjfacte_d to ca 3 5 CTIASG. F
combined stresses by application of
Mohr’s circle of stress.
coua Evalu_ate the deflection _of a beam and C5 1 1.4 MT, F
buckling of a column subjected to loads.
(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO1 | The knowledge of mathematics and science has to be applied to calculate stress-strain
of mechanical components.

CO2-pPO1 In order to apply the mathematics knowledge on load, shear force and bending
moment equations to draw the shear force and bending moment diagrams.

CO3-PO3 | To design structural members subjected to combined stresses to solve by using
Mohr’s circle of stress.

C04-P0O2 In order to analyze the deflection and buckling equations to solve the beam and

column related problems at different loading conditions.

TEACHING METHODOLOGY
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Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
TEACHING LEARING STRATEGY

Engagement

Teachi L ing Activiti
eaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week 1 Introduction to Mechanics of Structure
Class 1 Basic Concept of Mechanics, Importance of Mechanics of Structure in
Ship Design, History of Structural Failure of Ships.
Class 2 Centroids of Plane Areas, Moments of Inertia of Plane Areas, Parallel-
Axis Theorem for Moments of Inertia.
Class 3 Polar Moments of Inertia, Rotation of Axes, Principal Axes and
Principal Moments of Inertia.
Week 2 Tension, Compression, and Shear
Class 4 Normal Stress and Strain, Mechanical Properties of Materials,
Elasticity, Plasticity, and Creep, Linear Elasticity. CT-1
Class 5 Hooke’s Law, and Poisson’s Ratio, Shear Stress and Strain, Allowable Final
Stresses and Allowable Loads, Design for Axial Loads and Direct Exam

Shear.
Class 6 Changes in Lengths of Axially Loaded Members, Changes in Lengths
Under Non uniform Conditions.

Week 3 Axially Loaded Members
Class 7 Statically Indeterminate Structures, Thermal Effects, Misfits, and
Prestrains.
Class 8 Stresses on Inclined Sections, Strain Energy, Impact Loading, Repeated
Loading and Fatigue, Stress Concentrations, Nonlinear Behavior
Class 9 Types of bars of varying sections, Stresses in the bars of different
sections.
Week 4 Torsion
Class 10 Torsional Deformations of a Circular Bar, Circular Bars of Linearly C_T_Z
) . . . Final
Elastic Materials, Non-uniform Torsion. Exam

Class 11 Assessment 01
Class 12 Stresses and Strains in Pure Shear, Relationship Between Moduli of
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Elasticity E and G, Transmission of Power by Circular Shafts.

Week 5 Shear Forces and Bending Moments
Class 13 Statically Indeterminate Torsional Members, Strain Energy in Torsion
and Pure Shear, Thin-Walled Tubes, Stress Concentrations in Torsion.
Class 14 Types of Beams, Loads, and Reactions, Shear Forces and Bending
Moments.
Class 15 Relationships Between Loads, Shear Forces, and Bending Moments,
Shear-Force and Bending-Moment Diagrams
Week 6 Stresses in Beams
Class 16 Shear-Force and Bending-Moment Diagrams. (Continue)
Class 17 Pure Bending and Non-uniform Bending, Curvature of a Beam,
Longitudinal Strains in Beams.
Class 18 Normal Stresses in Beams, Design of Beams for Bending Stresses,
Non-prismatic Beams, Shear Stresses in Beams of Rectangular Cross
Section.
Week 7 Stresses in Beams
Class 19 Shear Stresses in Beams of Circular Cross Section, Shear Stresses in
the Webs of Beams with Flanges.
Class 20 Built-Up Beams and Shear Flow, Beams with Axial Loads, Stress
Concentrations in Bending.
Class 21 Assessment 02
Week 8 Mohr’s Circle
Class 22 Plane Stress, Principal Stresses and Maximum Shear Stresses
Class 23 Mohr’s Circle for Plane Stress
Class 24 Application and Problems Mid
Week 9 Deflections of Beams Term,
Class 25 Differential Equations of the Deflection Curve, Deflections by Final
Integration of the Bending-Moment Equation. Exam
Class 26 Deflections by Integration of the Shear-Force and Load Equations,
Method of Superposition.
Class 27 Moment-Area Method, Non-prismatic Beams, Strain Energy of
Bending, Castigliano’s Theorem.
Week 10 Statically Indeterminate Beams
Class 28 Types of Statically Indeterminate Beams, Analysis by the Differential
Equations of the Deflection Curve
Class 29 Method of Superposition, Temperature Effects, Longitudinal
Displacements at the Ends of a Beam.
Class 30 Application and Problems.
Week 11 Columns
Class 31 Mid-Term Exam
Class 32 Buckling and Stability, Columns with Pinned Ends. CTS3,
Class 33 Columns with Other Support Conditions, Columns with Eccentric Axial Final
Load. Exam
Week 12 Columns
Class 34 The Secant Formula for Columns, Elastic and Inelastic Column

Behavior.
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Class 35 Inelastic Buckling, Design Formulas for Columns.

Class 36 Application and Problems.

Week13 Various Theories of Failure

Class 37 Maximum Principal Stress theory also known as Rankine’s Theory,

Maximum Shear Stress theory or Guest And Tresca’s Theory

Class 38 Maximum Principal Strain theory also known as St.Venant’s Theory,
Total Strain Energy Theory or Haigh’s Theory
Class 39 Assessment 03

Week 14 Course review
Class 40 Course review
Class 41 Course review
Class 42 Course review

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ 20% CO01, C0O2, COo3 Cl,C2
Continuous | Assignment 1-3 CO3 C3,C4
Assessment Class
()
(40%) Participation S% 02
Mid term 15% C0O2, CO4 C1,C2,C4
COo1 C1,C2,,C4
. CO2 C1,C2,C4
0,
Final Exam 60% cO3 5. Ca
CO4 C5,C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

Mechanics of Structure, James M Gere

Mechanical Behavior of Materials, Meyers and Chawla
Strength of Material, Gupta and Khurmi

Mechanics of Material, Russell C Hibbeler

Mobdhde
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 202 Contact Hours: 1.5
Course Title: Mechanics of Structure Lab Credit Hours: 0.75
Level and Term: Level 2 Term 2

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Mechanics of Structure Sessional course is designed to teach students about the basic concepts of
strength of materials such as analysis of material properties based on tension, compression, hardness,
bending, buckling, impact etc. Students will be able to perform necessary calculations related to the
tensile stress, compressive stress, and shear stress. It is expected that students will develop critical
thinking about to measure characteristics of strength of material precisely, able to check their effects
using calculations and finally chose the appropriate feature of structure.

OBJECTIVES
1. To impart knowledge about the fundamental concepts as stresses and strains, deformations and
displacements, elasticity and inelasticity, strain energy, and load-carrying capacity
2. To enable students to learn and appreciate how structural analysis and materials response are
intricately involved in the engineering product/device design process.
3. To familiarize the students with the effect of different types of stress on materials.
4. To enable students to know about the fundamental concepts of materials failures.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Measure tensile and compressive strength of a specimen for applying in a practical design-
based project work.
2. Evaluate hardness, impact strength, fatigue strength to analyze the application of a specific
material for a given design requirement for different loading conditions of structures.
3. ldentify bending in beams and calculate the bending stresses which further builds the
foundation of using modern analysis software.
4. Assist in evaluating the capacity of a column to withstand compressive stresses for a safe and
sustainable design of ship’s hull.

COURSE CONTENTS
1. Study and Calibration of a Universal Testing Machine (UTM);
Tensile Test of Mild Steel Specimen;
Hardness Test of Metal Specimen;
Impact Test of Metal Specimen;
Column Test of Mild Steel Specimen;
Bending of a beam under point load.

S
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MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)

No. Course Outcome 11213741516l 71819(101 1112

Measure tensile and compressive strength
COL1 | of a specimen for applying in a practical \
design-based project work.

Evaluate hardness, impact strength to
analyze the application of a specific
CO2 | material for a given design requirements \
for different loading conditions of
structures.

Identify bending in beams and calculate
the bending stresses which further builds J
the foundation of using modern analysis
software.

CO3

Assist in evaluating the capacity of a
column to withstand compressive stresses N
for a safe and sustainable design of ship’s
hull.

CO4

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Bloom’s CP | CA | KP Assessment
Taxonomy Methods

Measure tensile and compressive strength
CO1 | of a specimen for applying in a practical P4 R,Q,T
design-based project work.

Evaluate hardness, impact strength to
analyze the application of a specific material
for a given design requirements for different
loading conditions of structures.

CO2 C5 R.QT

Identify bending in beams and calculate the
bending stresses which further builds the
foundation of using modern analysis
software.

COos3 A4 1 1-4 R,Q,T

Assist in evaluating the capacity of a column
CO4 | to withstand compressive stresses for a safe A2 1 1-4 R,Q,T
and sustainable design of ship’s hull.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

65



The students will acquire knowledge on modern tools that can be used to find out
CO1-PO3 .

different structural problems.

Students will identify different structural problems and will try to reach the
C0O2-PO2 . . .

solutions by applying acquired knowledge.

Fundamental knowledge structure failure will help the students to understand the
CO3-PO2

concept of safety factor.

Students will work as a team as well as individually to reach the solution of
CO4-P0O9

structural based problems.

TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture )
Experiment 15
Self-Directed Learning
Preparation of Lab Reports 10
Preparation of Lab-test 4
Preparation of Quiz 4
Preparation of Presentation 6
Engagement in Group Projects 14
Formal Assessment 02
Total 60

TEACHING METHODOLOGY
Lecture followed by hands on experiment session and discussion, co-operative and collaborative
method, project-based method.

COURSE SCHEDULE
Week Topic
Week 1 | Course introduction, Study and Calibration of a Universal Testing Machine (UTM)
Week 2 | Tensile Test of Mild Steel Specimen
Week 3 | Hardness Test of Metal Specimen
Week 4 | Impact Test of Metal Specimen
Week 5 | Column Test of Mild Steel Specimen
Week 6 | Bending of a beam under point load
Week 7 | Final Viva and Quiz

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
b s CO1 C1,C3
La arf’jgg;%ﬁ'on 20% Co2 C4, Al
CO3 C3,C4
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Continuous co4 A2
Assessment co1 C1,C3
CO?2 C4, P1
_ _ 0,
Labtest-1,Labtest-2 30% CO3 C3, C4
CO 4 A2
Project and 25% | CO1,CO2 CO3 Al, A2, A3
Presentation
CO1 CO2
_ CO 2 CO3
0,
Lab Quiz 25% o3 C3.P7
CO 4 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)
REFERENCE BOOKS

1. Fundamentals of Machine Design — Andrzej Golenko_

2. Theory of Machine and Mechanisms — Joseph E. Shigley, John Joseph Uicker

3. Standard Handbook of Machine Design — Joseph E. Shigley, Charles R. Mischke, Thomas
H.Brown

4. Design of Machine Elements — Sharma, C.S.

5. Theory and Problems of Machine Design —Hall, Holowenco and Laughlin

6. Theory of Machine — R.S. Khurmi and J. K. Gupta.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 205 Credit Hours: 3.00
Course Title: Shipbuilding Materials and Metallurgy =~ Contact Hours: 3.00
Level and Term: Level 2 Term |

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

The knowledge of Shipbuilding Materials and Metallurgy course is intended to provide an integrated
approach, utilizing the materials science, and structural integrity principles as they apply to offshore
structures and ships. Students will be able to select appropriate materials for ships and marine
structure and components. It is expected that students will develop critical thinking to select optimum
material for marine structure on the basis of engineering and environment point of view.

OBJECTIVES

1. Toenable explain methods of production of cast iron, steel and nonferrous metals.

2. To enable explain the concepts on material property improvement and heat treatment
technology.

3. To familiarize with different marine engineering materials and essential criteria on different
applications.

4. To introduce the appropriate material depending on application and environment of marine
structure and ship.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Select materials for a particular application and different environment.
2. Interpret the design criteria of materials.
3. Apply appropriate technology on different materials, their processing and heat treatments in
suitable application in marine engineering fields.
4. Compare the materials and their properties used in the marine industry

COURSE CONTENTS

1. Metals as materials of construction: What is material Science and Engineering,
Classification of materials; Materials Design and Selection. Industrially significant
properties of metallic materials: Technological Significance; Terminology for Mechanical
Properties; Tensile test: Use of the stress-strain diagram, True Stress and True Strain; The
Bend test for Brittle materials; Hardness of Materials; Strain Rate Effects and Impact
Behavior; Fracture Mechanics; Micro-structural features of fracture in metallic materials,
ceramics, glasses and composites; Fatigue; Results and applications of fatigue test; Creep,
Stress Rupture and Stress Corrosion.

2. Production, properties and uses of Pig Iron, Cast Iron and Carbon Steels: Blast

68



Furnace production of Pig Iron; Bessemer process for the production of steel; The Open

Hearth Process. Phase diagrams, The Fe-Fe3C equilibrium diagram: Equilibrium diagrams,

Phase diagrams for two metals completely soluble in liquid and solid states, Two metals

completely soluble in the liquid state and completely insoluble in the solid state; Two

metals completely soluble in the liquid state but only partly soluble in the solid state; The

Eutectoid Reaction; The Iron-Iron Carbide Diagram

Heat treatment of Steel: Full Annealing; Spheroidizing; Stress-relief Annealing; Process
Annealing; Normalizing; Hardening, Austentizing Temperature, Mechanism of heat
removal during Quenching, Quenching medium; Tempering

Cast Iron, Alloy, tool, stainless, heat-resisting and creep resisting steels etc.: White Cast
Iron, Malleable Cast Iron, Pearlitic Malleable Iron, Gray Cast Iron, Mechanical properties
and applications of Gray Cast Iron, Silicon in Cast Iron, Alloy Cast Iron; Stainless steel
types.

Case hardening of steels: Carburizing; Nitriding; Cyaniding; Flame hardening; Induction
hardening.

Nonferrous alloys: Copper alloys, Brass alloys, Bronze alloys, Gun metal, Bearing
Materials, Aluminium alloys, Magnesium alloys, Tin alloys.

Protective Coatings. Cement, Timber, Rubber, Glass and Plastic

General steel grades and description of IACS requirement for shipbuilding materials.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES:

PROGRAM OUTCOMES (PO) |
) COURSE OUTCOMES (CO
No (COs9) 12[3[4[5]6]7]8[9]10] 11 | 12
Select materials for a particular application and
co1l | . . \
different environment.
CO2 | Interpret the design criteria of materials.
Apply appropriate technology on different
CO3 | materials, their processing and heat treatments in N
suitable application in marine engineering fields.
Compare the materials and their properties used
co4 | . o \
in the marine industry.
COURSE OUTCOMES & GENERIC SKILLS
No. COURSE OUTCOMES (COs) Bloom’s | | op | kp | ASSESsment
Taxonomy Methods
col Selef:t _ materla!s for e_x particular c1 3 7 | CcT.F. ASG
application and different environment.
CO2 | Interpret the design criteria of materials. C2 4 1-4 | CT,MT,F
Apply appropriate technology on different
co3 materials, t_helr processmg _anq he_at c3 1 6 CT.F
treatments in suitable application in
marine engineering fields.
cou Compgre the_ materla_tls _ and their ca ) g MT. F
properties used in the marine industry.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
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‘ — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam) ‘
JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO7 | Evaluate the sustainability and impact of professional engineering work in the
solution of complex engineering problems in environmental contexts to select
materials for a particular application and different environment.

CO2-PO1 | Apply knowledge of science and engineering fundamentals and an engineering
specialization to interpret the design criteria of materials.

CO3-PO5 | To select appropriate techniques with an understanding of the limitations to apply in
different materials, their processing and heat treatments in suitable application in
marine engineering fields.

CO4-PO4 | Analysis and interpretation of data and synthesis of information to compare the
materials and their properties used in the marine industry.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Engagement

Teaching and Learning Activities
g g (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Introduction

Class 1  |What is material Science and Engineering, Classification of materials
Class 2 Materials Design and Selection.
Class 3 Industrially significant properties of metallic materials:

Week 2 Metals as materials of construction

Class 4  |Technological Significance;

Class 5 Terminology for Mechanical Properties; Tensile test: Use of the stress- _ CT1,
strain diagram, True Stress and True Strain; Final Exam

Class 6 The Bend test for Brittle materials; Hardness of Materials; Strain Rate
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Effects and Impact Behavior;

Week 3 Metals as materials of construction
Class 7 Fracture Mechanics; Micro-structural features of fracture in metallic
materials
Class 8 ceramics, glasses and composites
Class 9 Fatigue; Results and applications of fatigue test;
Week 4 Production, properties and uses of Pig Iron, Cast Iron and Carbon
Steels
Class 10  |Creep, Stress Rupture and Stress Corrosion.
Class 11  |Blast Furnace production of Pig Iron
Class 12  |Bessemer process for the production of steel; CT2,
Week 5 Production, properties and uses of Pig Iron, Cast Iron and Carbon | Final Exam
Steels
Class 13  [The Open-Hearth Process
Class 14  |Phase diagrams
Class 15  |Equilibrium diagrams, Phase diagrams for two metals completely soluble
in liquid and solid states,
Week 6 Production, properties and uses of Pig Iron, Cast Iron and Carbon
Steels
Class 16  [Two metals completely soluble in the liquid state and completely
insoluble in the solid state;
Class 17  [Two metals completely soluble in the liquid state but only partly soluble
in the solid state;
Class 18 [The Eutectoid Reaction;
Week 7 Production, properties and uses of Pig Iron, Cast Iron and Carbon
Steels
Class 19  [The Iron-Iron Carbide Diagram
Class 20 |Full Annealing; Spheroidizing; Stress-relief Annealing; Process Mid Term,
/Annealing; Final Exam
Class 21  |Normalizing;
Week 8 Heat treatment of Steel
Class 22  |Hardening,
Class 23  |Austentizing Temperature,
Class 24  |[Mechanism of heat removal during Quenching, Quenching medium;
Tempering
Week 9 Cast Iron, Alloy, tool, stainless, heat-resisting and creep resisting
steels etc
Class 25 |White Cast Iron, Malleable Cast Iron
Class 26 |Malleable Cast Iron, Pearlitic Malleable Iron, Gray Cast Iron
Class 27  |Silicon in Cast Iron, Alloy Cast Iron; Stainless steel types.
Week 10 Case hardening of steels
Class 28  |Carburizing; Nitriding;
Class 29  |Cyaniding
Class 30  |Flame hardening; Induction hardening.
Week 11 Nonferrous alloys
Class 31 |[Copper alloys Mid Term,
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Class 32 |Brass alloys, Bronze alloys, Final Exam

Class 33  |Gun metal, Bearing Materials

Week 12 Structural Assemble

Class 34 |Aluminium alloys

Class 35 |Magnesium alloys

Class 36  [Tin alloys.

Week13 Structural Assemble

Class 37  |Protective Coatings, Cement

Class 38  |Glass, Plastic, Rubber

Class 39  [Timber CT3,

Week 14 Shipbuilding Materials Final Exam

Class 40 |General steel grades and description of IACS requirement for
shipbuilding materials.

Class 41  |Course Revision

Class 42  |Course Revision

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ 20% C01, C02, Cos3 C1,C2
Continuous | Assignment 1-3 CO4 C3,C5
Assessment C_:I_ass _ 504 CO01, C0O2, CO3, c1
(40%) Participation CO4
Mid term 15% CO2,C04 C1,C2,C5
Co1 C1,C2
. Cco2 C1,C2,C5
Final Exam 60% co3 o
CO4 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

1. Introduction of Physical Metallurgy, S.H. Avner, 2" edition, McGraw-Hill International
Editions, Materials Science and Metallurgy Series, 2000.

2. Essentials of Materials Science and Engineering, D.R. Askeland and P.P. Fulay, 2™
edition, Cengage Learning Publishers, Nelson Education Ltd., 2010.

3. Chemistry of Engineering Materials, R.B. Leighou, 1942,

4. Engineering Materials 2: An Introduction to Microstructures, Processing and Design, M.F.
Ashby and D.R.H. Jones, 2" edition, Butterworth-Heinemann publishers Itd., 1998.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 206 Credit Hours: 0.75
Course Title: Shipbuilding Materials and Metallurgy Lab Contact Hours: 1.50
Level and Term: Level 2 Term 2

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Performance or application of material depends on synthesis, composition and properties of material.
Like the other engineering field, structural performance of a ship is governed by proper selection of
material. This is a compulsory sessional course based on experiment, inspection and composition
analysis of materials for a better understanding of structure-material properties correlation.
Shipbuilding Materials Sessional is designed to introduce the students with metallography and the
influence of metallographic structure on material properties.

OBJECTIVES
1. To introduce students with metallography and the influence of metallographic structure on
material properties.

2. To teach the students specimen sample preparation.

3. To help students understand phase diagrams in details.

4. To enable the students to study the microstructure of steel and cast iron.

5. To demonstrate the effect of heat treatment on microstructure and material properties.
COURSE OUTCOMES (COs)

On successful completion of this course, students should be able to:
1. Recognize the structure-material properties correlation;
2. Distinguish the variation in material composition;
3. Relate the theoretical knowledge with the practical experiment results;
4. Select suitable materials in ship construction.

COURSE CONTENTS
1. Introduction to Metallographic and Metallographic Sample Specimen Preparation;
2. Study of Phase Diagrams, Microstudy of steels;
3. Heat treatment of steels;
4. Microstudy of cast irons,
5. Composition analysis of different materials by X-ray;
6. Surface crack detection by Magnetic particle test for NDT.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES
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PROGRAM OUTCOMES (P
No. COURSE OUTCOME (COs) OG OUTCOMES (PO)

112|3(4|5/6|7(8[9]|10|11 |12

Recognize the structure-material J

Co1 . .
properties correlation;

Distinguish the wvariation in material N

CcOo2 ..
composition;

Relate the theoretical knowledge with the J

COo3 . )
practical experiment results;

Select suitable materials in  ship J

CO4 .
construction.

COURSE OUTCOMES & GENERIC SKILLS

Bl ’ A n
No. | COURSE OUTCOME (COs) om’s | o | ca | kp | ASSESSmENt
Taxonomy Methods
Recognize the structure-material
co1 ) . Cl - 1 | 1,34 ROQT
properties correlation;
co2 Distingt_;i_shthevariation in material o 1 1 6 ROT
composition;
Relate the theoretical knowledge
CO3 |with the practical experiment C3 1 1 1,34 R,Q,T
results;
Select suitable materials in shi
co4 . P ca 15| 23| 5 R,Q,Pr
construction.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPING

Mapping Justifications

Students will be able to identify the exact material for efficient ship building by

CO1-PO2 .. . . .
recognizing the structure-material properties correlation.

Selection and application of appropriate technigques, resources and modern
CO2-PO5 engineering tools will be required for distinguishing the variation in material
composition.

Systematic understanding of engineering knowledge by conforming with

CO3-PO1 .
experimental results.

Knowledge of suitable material selection will support practical ship design in the

CO4-PO3 shipbuilding area.

TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 06
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Experiment 15
Self-Directed Learning

Preparation of Lab Reports 20
Preparation of Viva 6
Preparation of Quiz 12

Total 60

TEACHING METHODOLOGY
Lecture followed by hands on experiment and observation, discussion and report submission

COURSE SCHEDULE
Week Name of the Topics
Week-1 Course introduction, Introduction to metallography and sample preparation.

Week-2 Study of Phase Diagrams

Week-3 Micro study of Steel

Week-4 Heat Treatment of Steel

Week-5 Heat Treatment of Steel(continued)

Week-6 Heat treatment of Cast Iron

Week-7 Final Quiz/ Viva

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
_L_ab . 20% CO1,CO02CO3 C1,C2Al
participation
Continuous col C1,ca
Assessment Lab Report 40% co2 c4, Pl
(40%) CO3 C3,C4
CO4 C3
Presentation/ C01,C02cC03
0 1 ) )
Viva 15% co4 Al, A2, A4
CO1 CO2
. CO2 CO3
0,
Lab Quiz 25% co3 3. p7
CO4 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

1.

Introduction of Physical Metallurgy, S.H. Avner, 2nd edition, McGraw-Hill
International Editions, Materials Science and Metallurgy Series, 2000.

Essentials of Materials Science and Engineering, D.R. Askeland and P.P. Fulay, 2nd
edition, Cengage Learning Publishers, Nelson Education Ltd., 2010

Chemistry of Engineering Materials, R.B. Leighou, 1942.

Engineering Materials 2: An Introduction to Microstructures, Processing and Design,
M.F. Ashby and D.R.H. Jones, 2nd edition, Butterworth-Heinemann publishers Itd.,
1998.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 207 Credit Hours: 3.00
Course Title: Ship Design Contact Hours: 3.00
Level and Term: Level 2 Term 1

PRE-REQUISITE
Course Code: NAME 107, NAME 157
Course Title: Introduction to Naval Architecture and Marine Engineering, Hydrostatics and Stability

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

The course aims to provide the understanding of the many facets of ship design — function and
appearance and design philosophy. A ship structure must be stable, seaworthy and have adequate
strength in all weathers. This course will help to develop and apply key theories and principles
associated with the design of vessels and also develops fundamental naval architecture knowledge,
including a thorough exploration of its concepts and how they are practically used in applications in
ships.

OBJECTIVES
1. Toenable in interpreting and applying the design principles of naval architecture
2. To enable in imparting knowledge on applying appropriate calculations and interpret outcomes
in naval architecture tasks.
3. To introduce to the role that the naval architects play in meeting and industry and international
regulatory requirements
4. Toenable in preparing a complete design spiral of ship.

COURSE OUTCOMES (COs)

On successful completion of this course, students should be able to:
1. Estimate the values of design parameters, capacities and performances
2. Apply knowledge in practical ship designs and construction
3. Analyze design philosophy and design aspects of different type of ships
4. Compare characteristics of different design stages

COURSE CONTENTS

1. Introduction to Ship Design: Engineering design-philosophy: Various design stages: concept
design, basic designs, preliminary designs, contract designs, detailed designs.

2. Ship Design Spiral: cargo routes, estimation of dimensions and hull form and displacement,
preliminary G.A plan, calculation of freeboard, depth, volume, tonnage and capacities,
calculation of longitudinal strength, resistance and powering, selection of machinery and outfit,
checking for trim and stability, estimation of lightweight and cargo deadweight, economic
criteria and evaluation.
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3. Extensive Use of Design Computer Environment: Given owner’s requirements, students
individually create and report the conceptual/preliminary design for a displacement ship and
Case studies of typical marine vehicles.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (POs)
1(2|3/4/5/6/7/89/10]|11]12
Estimate the values of design parameters, J
capacities and performances
Apply knowledge in practical ship designs and J

No. COURSE OUTCOMES (COs)

Co1

COo2 .
construction
Analyze design philosophy and design aspects
co3 : : v
of different type of ships
coa Compare characteristics of different design N
stages

COURSE OUTCOMES & GENERIC SKILLS

No. COURSE OUTCOMES (COs) Bloom’s CP | CA | KP | Assessment
Taxonomy Methods

Estimate the wvalues of design

CO1 | parameters, capacities and C2 6 5 | CT,F, ASG
performances

co2 Apply knowledge !n practical ship c3 8 14| CT MT.F
designs and construction

co3 Analyze de_5|gn philosophy a_lnd design ca 4 g CTF
aspects of different type of ships

coa Compare characteristics of different C5 7 ] MT, F

design stages

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO3 | Design solutions for complex engineering problems that meet specified needs with
appropriate estimate the values of design parameters, capacities and performances.
CO2-PO1 | Apply knowledge of science and engineering fundamentals to the solution of
complex engineering problems based on apply the knowledge in practical ship
designs and construction.

CO3-PO4 | To conduct investigations of complex problems using research-based knowledge to
analyze the design philosophy and design aspects of different type of ships.
CO4-PO9 | Function effectively as an individual and as a member or leader in diverse teams to
compare the characteristics of different design stages
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TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -
Self-Directed Learning
Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Introduction
Class 1 Introduction, course administration
Class 2 Engineering design philosophy
Class 3 Design spiral
Week 2 Design of Ship
Class 4 \Various design stages
Class 5 Concept design; preliminary design _ CT1,
Class6  [Contract design; detailed design Final Exam
Week 3 Design of Ship
Class 7 Basic design
Class 8 Class approval drawings
Class 9 Review of design spiral
Week 4 Design of Ship
Class 10  |Routes
Class 11  |Determination of principal dimensions
Class 12 [Preliminary weight calculation and displacement
Week 5 Design of Ship CT2
Class 13 [Capacity check of deadweight items Final Exam
Class 14  [Preliminary G.A plan
Class 15  |Preliminary G.A plan
Week 6 Design of Ship
Class 16  |Introduction of LLC 1966
Class 17  |Definitions: type A ship, type B ship, tabular freeboard, bow height etc
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Class 18  |Freeboard calculation

Week 7 Design of Ship

Class 19  [Tonnage convention 1969

Class 20  [Volume, tonnage and capacities

Mid Term,

Class 21  |Net tonnage, gross tonnage Final Exam

Week 8 Design of Ship

Class 22 |Longitudinal strength; estimation of shear force and bending moment

Class 23  |Calculation of longitudinal strength.

Class 24 |Section modulus and inertia requirement of midship section.

Week 9 Design of Ship

Class 25 |Resistance calculation

Class 26  |Power calculation

Class 27  [Selection of machinery and outfit

Week 10 Design of Ship

Class 28  [Trim calculation

Class 29  |Heel calculation

Class 30  |Checking for trim and stability

Week 11 Design of Ship

Class 31  [Estimation of lightweight Mid Term,

Class 32  [Estimation of cargo deadweight Final Exam

Class 33  |[Economic criteria and evaluation.

Week 12 Design of Ship

Class 34  |Extensive use of design computer environment

Class 35  |[Extensive use of design computer environment.

Class 36 |Extensive use of design computer environment.

Week13 Design of Ship

Class 37  |Given owner’s requirements, students individually create and report the
conceptual/preliminary design for a displacement ship.

Class 38  |Given owner’s requirements, students individually create and report the CT3,
conceptual/preliminary design for a displacement ship. Final Exam

Class 39  |Given owner’s requirements, studentsindividually create and report the
conceptual/preliminary design for a displacement ship.

Week 14 Design of Ship

Class 40  |Case studies of typical marine vehicles |

Class 41  |Case studies of typical marine vehicles Il

Class 42  |Case studies of typical marine vehicles I11

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ 20% CO01, Cc02,Cco3 C2,C3
Continuous | Assignment 1-3 COo3 C3,C5
Assessment (_:I_ass _ 504 CO01, C0O2, CO3, ca
(40%) Participation CO4
Mid term 15% C02,C04 C2,C5
Final Exam 60% Co1 C2
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CO2 C3,C2,C5
CO3 C4
CO4 C3

Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

Principles of Naval Architecture, Vol. 1, 2 &3,

Ship Design and Performance for Master and Mates, Dr C B Barrass

Practical Ship Design, D.G.M. Watson, 1998, Elsevier Science Ltd.

Ship Design - Methodologies of Preliminary Design, ApostolosPapanikolaou, Springer
Ship design for efficiency and economy, H Schneekluth and V Bertram

ok~ wbdE
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 208 Credit Hours: 2.0
Course Title: Computer Aided Ship Design Contact Hours: 4.0
Level and Term: Level 2 Term 1

PRE-REQUISITE

None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Computer Aided Ship Design sessional course is designed to teach the students about the basic design
drawings of different types of ships and draw them with the aid of CAD software. Students will also
be able to perform necessary calculations related to the basic structural design and capacity
calculations.

OBJECTIVES
1. To enable students to be familiarized with different types of ships and their basic drawings.
2. To familiarize the students to CAD software for designing of various types of drawings of ship.
3. To enable students to use Rule Books for structural design calculation.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Produce general arrangement (GA), Lines Plan, Mid-ship section drawing, longitudinal
construction & shell expansion drawings with the aid of CAD Software.
2. Interpret & use rule books for structural design calculations.
Prepare capacity plan of a ship.
4. Use modern CAD programs for ship design drawings

w

COURSE CONTENTS

1. AutoCAD: Introduction to CAD, drawing unit and scale, 2-D drawing tools, Modification
tools, layers, hatching and dimensioning, working in 3-D space, 3-D coordinate systems,
drawing sheet layout, viewpoints, 3-D drawing tools, 3-D wire frame modelling, Surface
modelling, solid modelling and rendering.

General arrangement (GA) plan drawing in CAD software,

Lines plan drawing in CAD software,

Preliminary structural design calculation of ships using Rule Book,
Mid-ship Section Drawing,

Longitudinal Construction Drawing,

Shell Expansion Drawing,

Capacity Plan calculations.

No ok~ wdE

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES
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PROGRAM OUTCOMES (POs)
No. COURSE OUTCOME (COs) 112731215761 71819011112
Produce general arrangement (GA),
Lines Plan, Mid-ship section drawing,
CO1 | longitudinal  construction &  shell \
expansion drawings with the aid of CAD
Software.
co2 Inte_zrpret&us_e rule books for structural J
design calculations.
CO3 | Prepare capacity plan of a ship. N
coa Usg moderp CAD programs for ship J
design drawings

COURSE OUTCOMES & GENERIC SKILLS

No. COURSE OUTCOME (COs) Bloom’s | g | o | p | ASSeSSmENt
Taxonomy Methods

Produce general arrangement (GA), lines

co1 plan, mld_-shlp section drawmg_, Iongltud_lnal c3 9 5 | 34| ROT,Pr
construction & shell expansion drawings
with the aid of CAD Software.

co2 Intgrpret & use rule books for structural c2 C3 1 9.4 R.O
design calculations.

CO3 | Prepare capacity plan of a ship. C4 1 5 R,Q,Pr

cou Use modern CAD programs for ship design c3 5 PR.T
drawings

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications
Students will learn various aspects and approaches of ship design drawings such as
general arrangement (GA), lines plan, mid-ship section drawing, longitudinal
CO1-PO3 . ) . . .
construction & shell expansion to achieve solutions to real life problems related to
ship design in a systematic way.
CO2-PO? Students will gain knowledge on interpreting and using the rule books to carry out
the scantling calculation for structural design of ship.
Ability to prepare a capacity plan of ship improves student’s judgment towards
CO3-PO3 . . .
optimal solution from the alternate solutions
The students have to use various modern CAD software that is use of modern
CO4-PO5 . . i . o
engineering tool to draw various ship design drawings in the course.

TEACHING METHODOLOGY
Lecture followed by hands on drawing session and discussion, co-operative and collaborative method,
project based method
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TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
Preparation of Lab Reports 24
Preparation of Lab-test 9
Preparation of Quiz 9
Preparation of Presentation 5
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 120
COURSE SCHEDULE
Week Topics
Week 1 Introduction to CAD, drawing unit and scale, 2-D drawing tools, modification tools
Layers, hatching and dimensioning
Week 2 Working in 3-D space, 3-D coordinate systems, drawing sheet layout, viewpoints,
3-D drawing tools, 3-D wire frame modelling, Surface modelling, Solid modelling
and rendering
Week 3 Introduction to GA, Drawing of General Arrangement Plan in CAD software
Week 4 Presentation and Review of General Arrangement Plan
Week 5 Introduction to Lines Plan, Drawing of Lines Plan in CAD software
Week 6 Presentation and Review of Lines Plan drawing
Week 7 Preliminary structural design calculation of ships using Rule Book
Week 8 Mid Term Assessment
Week 9 Mid-ship Section Drawing
Week 10 | Longitudinal Construction Drawing
Week 11 | Shell Expansion Drawing
Week 12 | Capacity Plan calculations
Week 13 | Review Class
Week 14 | Final Quiz and Viva

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
Lab L q col1l C3
Continuous | par;;;'i’)ari'on e T CO2 C2,C3
Assessment CO3 C4
Labtest-1,Labtest-2 10% Co1 C3
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Co4 C3
Project and C01, C0O2, COs3,
Presjentation 35% CO4 C2.C3,C4
Cco1l C3
Lab Quiz 30% CO2 C2,C3
CO3 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS
1. Ships & Naval Architecture, R. Munro-Smith, 1973, Institute of Marine Engineers.

2. Basic Ship Theory, K.J. Rawson & E. C. Tupper, Vol. 1 & 2., Longman Group Limited.
3. Rule Book: Lloyd's Register, DNV-GL, NKK
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 213 Credit Hours: 3.0
Course Title: Fluid Mechanics Contact Hours: 3.0
Level and Term: Level 2 Term 1

PRE-REQUISITE

None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE
This is a compulsory theoretical course to promote the knowledge of the students about basic laws,
principles and phenomena in the area of fluid flow related engineering problems. The course has also

been

designed to familiarize the students in the working principles of the design of Hydraulic

Machineries used onboard ships.

OBJECTIVES

1.

To enable achieving ability to apply the basic applied mathematical tools that support fluid
dynamics.

2. To impart knowledge to identify & explain the physical properties of a fluid, its influence on
fluid flow & fundamental kinematics of a fluid element

3. To make proficient to explain & formulate the conservation principle of mass, linear
momentum and energy for fluid flow. & interpret the working principles of different hydraulic
machineries used on board ship.

4. To enable to design & create models of the prototype to investigate different parameter during
fluid flow over the profiles and shapes

COURSE OUTCOMES (COs)

On successful completion of this course, students should be able to:

1. Demonstrate the understanding in applying the basic applied mathematical tools that support
fluid dynamics.

2. Explain the knowledge to identify the physical properties of a fluid, its influence on fluid flow
& fundamental kinematics of a fluid element

3. Construct the formulations of the conservation principle of mass, linear momentum and energy
for fluid flow and interpret the working principles of different hydraulic machineries used on
board ship

4. Design & create models of the prototype to investigate different parameter during fluid flow
over the profiles and shapes

COURSE CONTENTS

1. Fluid properties: Classification of Fluid Flows, Density and Specific Gravity, Energy and
specific heats, Compressibility and Bulk Modulus, Viscosity, Surface Tension and Capillary
Effect.

2. Fluid statics and kinematics: Pressure head, Pascal’s law, Instruments to measure fluid

pressure, Total pressure on horizontally, vertically and inclined immersed surfaces, Pressure on
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a curved surface, Centre of pressure on an inclined immersed surface, Lagrangian and Eulerian
descriptions of fluid kinematics, Streamlines and Streamtubes, Pathlines, Streaklines,
Timelines, Refractive and surface flow visualization techniques, Plots of fluid flow data, Types
of motion or deformation of fluid elements, The Reynolds Transport Theorem, Bernoulli’s
equation, Euler’s equation of motion, Limitations of Bernoulli’s equations, Practical
Applications of Bernoulli’s equation, Venturimeter, Discharge through a Venturimeter, Orifice
Meter, Pitot Tube, Discharge over a Rectangular Notch, Discharge over a Triangular Notch.

3. Continuity, energy and momentum principle: Conservation of Mass, Mass and Volume flow
rates, Moving or deforming control volumes, Incompressible flow, General Equation of Energy,
Newton’s Laws and Conservation of Momentum, The linear Momentum equation.

4. Friction and flow through pipes, impact of jets: Loss of head in pipes, Darcy’s and Chezy’s
Formula for loss of head in pipes, Graphical representation of Pressure head and velocity head,
Hydraulic Gradient line, Total Energy Line, Transmission of power through pipes, Time of
emptying a tank through a long pipe, Force of Jet Impinging Normally on fixed, hinged,
inclined and moving plate, Force of jet impinging on a fixed and moving curved vane.

5. Laminar and turbulent flows: Introduction to boundary layers, drags, and wakes, Drag and
Lift, Friction and Pressure Drag, Drag coefficients of common geometries, Parallel flow over
flat plates, Flow over cylinders and Spheres, Lift.

6. Dimensional analysis, principles of similitude and model testing: Fundamental Dimensions,
Dimensional Homogeneity, Uses of the principle of Dimensional Homogeneity, Methods of
Dimensional Analysis, Rayleigh’s Method, Buckingham’s Pi-theorem, Selection of Repeating
Variables, Advantages of Model Analysis, Hydraulic Similarity, Procedures for model analysis,
Comparative studies between prototype and undistorted model.

7. Aerofoil and its application: Theory of wings, Cavitation.

8. Hydraulic machines: Reciprocating and Centrifugal pumps, pump efficiency.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)
1[2[3[4]5[6[7[8]9[10 1112

No. COURSE OUTCOMES (COs)

Demonstrate the understanding in applying the
COL1 | basic applied mathematical tools that support | v
fluid dynamics.

Explain the knowledge to identify the physical
CO2 | properties of a fluid, its influence on fluid flow \
& fundamental kinematics of a fluid element
Construct the formulations of the conservation
principle of mass, linear momentum and energy
CO3 | for fluid flow and interpret the working \
principles of different hydraulic machineries
used on board ship

Design & create models of the prototype to
CO4 | investigate different parameter during fluid \
flow over the profiles and shapes

COURSE OUTCOMES & GENERIC SKILLS
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No. COURSE OUTCOMES (COs) Bloom’s 1 op | op | kp | ASSesSment
Taxonomy Methods
Demonstrate the understanding in
CO1 | applying the basic applied mathematical C3 1 1-4 CT,F
tools that support fluid dynamics.
Explain the knowledge to identify the
physical properties of a fluid, its
CO2 | influence on fluid flow & fundamental c2 : 14| CT.MT.F
kinematics of a fluid element
Construct the formulations of the
conservation principle of mass, linear
momentum and energy for fluid flow
cos and interpret the working principles of c3 3 > CTIASG, F
different hydraulic machineries used on
board ship
Design & create models of the
coa prototype to investigate different 6 1 5.6 MT. F
parameter during fluid flow over the '
profiles and shapes
(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assighment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO1 | The knowledge of mathematics and science has to be applied to understand physical
properties of a fluid flow & calculate different parameters of fluid dynamics.

CO2-P0O2 In order to identify & analyze the fluid flow characteristics & its influence on the
fundamental kinematics of a fluid element.

CO3-PO2 | To analyze conservation principle of mass, momentum and energy for fluid flow &
interpret the working principles of different hydraulic machineries used onboard ship

CO4-PO3 | The capability to design and create models of prototypes has to be achieved to
investigate different parameter during fluid flow over the profiles and shapes.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Practical / Tutorial / Studio
Student-Centred Learning

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 42

Self-Directed Learning
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Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Fluid properties
Class 1 Introduction
Class 2  |Classification of Fluid Flows, Density and Specific Gravity, Energy and
specific heats, Compressibility and Bulk Modulus,
Class 3 |Viscosity, surface Tension and Capillary Effect.
Week 2 [Fluid statics and kinematics
Class 4 Pressure head, Pascal’s law, Instruments to measure fluid pressure CT-1, Final
Class5  [Total pressure on horizontally, vertically and inclined immersed surfaces [EXam
Class 6  |Pressure on a curved surface, Centre of pressure on an inclined immersed
surface
Week 3 |Fluid statics and kinematics
Class 7 Lagrangian and Eulerian descriptions of fluid kinematics, Streamlines
and Streamtubes, Pathlines, Streaklines, Timelines,
Class 8 Refractive and surface flow visualization techniques, Plots of fluid flow
data
Class 9  [Types of motion or deformation of fluid elements,
Week 4 |Fluid statics and kinematics
Class 10  [The Reynolds Transport Theorem
Class 11  [Bernoulli’s equation
Class 12 |Assessment 01
Week 5  |Fluid statics and kinematics
Class 13  [Euler’s equation of motion CT-2, Mid
Class 14  |Limitations of Bernoulli’s equations, Practical Applications of erm, Final
Bernoulli’s equation Exam
Class 15  |Venturimeter, Discharge through a Venturimeter
Week 6  |Fluid statics and kinematics
Class 16 |Orifice Meter, Pitot Tube
Class 17 |Discharge over a Rectangular Notch, Discharge over a Triangular Notch
Class 18 |Conservation of Mass, Mass and VVolume flow rates
Week 7 |Continuity, energy and momentum principle
Class 19  |Moving or deforming control volumes, Incompressible flow, General
Equation of Energy
Class 20 [Newton’s Laws and Conservation of Momentum, The linear Momentum
equation.
Class 21  |Loss of head in pipes, Darcy’s and Chezy’s Formula for loss of head in
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pipes

Week 8  [Friction and flow through pipes, impact of jets Mid Term

Class 22  (Graphical representation of Pressure head and velocity head, Hydraulic  [Exam, Final
Gradient line, Total Energy Line Exam

Class 23  [Transmission of power through pipes, Time of emptying a tank through a
long pipe

Class 24  |Assessment 02

Week 9  |Friction and flow through pipes, impact of jets

Class 25 |Force of Jet Impinging Normally on fixed, hinged, inclined and moving
plate,

Class 26  |Force of jet impinging on a fixed and moving curved vane.

Class 27  |Revision Class

Week 10 |Laminar and turbulent flows

Class 28 |Introduction to boundary layers, drags, and wakes

Class 29 |Drag and Lift, Friction and Pressure Drag, Drag coefficients of common
geometries

Class 30 |Parallel flow over flat plates, Flow over cylinders and Spheres, Lift

Week 11 |Dimensional analysis, principles of similitude and model testing

Class 31 |Fundamental Dimensions, Dimensional Homogeneity

Class 32  |Uses of the principle of Dimensional Homogeneity, Methods of CT-3/
Dimensional Analysis /Assignment,

Class 33  [Rayleigh’s Method, Buckingham’s Pi-theorem, Selection of Repeating  [Final Exam
Variables

Week 12 |Dimensional analysis, principles of similitude and model testing

Class 34  |Advantages of Model Analysis

Class 35 |Hydraulic Similarity, Procedures for model analysis

Class 36 |Comparative studies between prototype and undistorted model

Week13 [Hydraulic machines

Class 37  |Centrifugal pumps.

Class 38  |Reciprocating Pumps

Class 39 |Pump efficiency

Week 14 |Aerofoil and its application

Class 40 [Theory of wings, Cavitation

Class 41 | Assessment

Class 42 | Course review

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading co Blooms Taxonomy
Class Test/ 0% C0O1, C0O2, CO3 Cl,C2,C4
Continuous | Assignment 1-3 ’ COo3 C3,C4
Assessment Class C01, C0O2, CO3
0 1 ) i)
(40%) Participation % CO4 C6, A2
Mid term 15% CO2, CO4 Cl,C2,C4
Final Exam 60% Co1 C1,C2




CO2 C1,C2,C4
CO3 C4
CO4 C4

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

1. A Textbook of Hydraulics, Fluid Mechanics and Hydraulic Machines, R.S. Khurmi, 19"
Edition, S. Chand & Company Ltd., 2004.

2. Fluid Mechanics: Fundamentals and Applications, Y.A. Cengel and J.M. Cimbala, 1% edition,
McGraw Hill Publishers Ltd., 2006.

3. A Textbook of Fluid Mechanics and Hydraulic Machines, R.K. Bansal, 2005.

4. Theory and Applications of Ocean Surface Waves, C.C. Mei; M. Stiassnie; D.K.P. Yue, 2005,
World Scientific Publishing Co. Pvt. Ltd
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 214 Credit Hours: 1.50
Course Title: Fluid Mechanics Lab Contact Hours: 3.00
Level and Term: Level 2 Term 1

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This sessional course introduces the principles of fluid mechanics of mechanical systems. Students
will be exposed to the experimental methods in the fluid flow systems like flow measurement in
closed/open conduits including friction loss, pump performance, center of pressure and buoyancy. By
the end of this course students should be able to understand the basic principles and analysis of both
static and dynamic fluid systems

OBJECTIVES
1. To familiarize the students with different types of pumps.
2. To impart training to use various flow measuring devices for making engineering judgments.
3. To provide practice in estimating friction losses in fluid flow.
4. To develop understanding about hydrostatic law, principle of buoyancy and stability of a
floating body and application of mass, momentum and energy equation in fluid flow.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Explain the basic operating principle of a reciprocating and centrifugal pump.

2. Verify the Bernoulli’s Theorem and apply it in flow measuring devices.
3. Analyze the head loss due to friction occurring in fluid flow.
4. Apply the knowledge of hydrostatic loading to calculate centre of pressure and buoyancy.
5. Develop collaborative nature by discussing and performing as a group and organize project
tasks maintaining solidarity during the group projects and presentations.
COURSE CONTENT

1. Performance Test of a reciprocating pump

2. Performance test of Centrifugal Pump Connected in Series and Parallel Connections
3. Study of Propeller Turbine Characteristics
4. Verification of Bernoulli’s Equation
5. a) Study of Flow through Orifice
b) Study of Flow through Venturi Meter
6. a) Calibration of Rectangular Notch
7. b) Calibration of Triangular Notch (V)

8. Determination of the location of the center of pressure for a submerged plane surface
9. Determination of Centre of gravity, Metacenter and Buoyancy of a floating vessel.
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10. Determination of Head Loss Due to Pipe Friction.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)

No. COURSE OUTCOME (COs) 172737471516 71819 1071112
Explain the basic operating principle of a
co1 . : . v
reciprocating and centrifugal pump.
Verify the Bernoulli’s Theorem and
CcO2 . : : v
apply it in flow measuring devices.
co3 Analyze the head loss due to friction J

occurring in fluid flow.

Apply the knowledge of hydrostatic
CO4 | loading to calculate centre of pressure and \
buoyancy.

Develop  collaborative  nature by
discussing and performing as a group
CO5 | and organize project tasks maintaining \
solidarity during the group projects and
presentations.

COURSE OUTCOMES & GENERIC SKILLS

No. COURSE OUTCOME (COs) Bloom’s | op | o p | p | ASSessment
Taxonomy Methods

co1 Explaln the basic oper_atlng principle of a 2 12 ROT
reciprocating and centrifugal pump.

co2 _V?rlfy the Berno_ulh s T_heorem and apply c3 1 1 6 RQT
it in flow measuring devices.

co3 Analy_ze t[he head loss due to friction ca 5 1 |14 ROT
occurring in fluid flow.
Apply the knowledge of hydrostatic

CO4 loading to calculate centre of pressure and C3 1-4 R,Q,T
buoyancy.
Develop  collaborative  nature by
discussing and performing as a group and

CO5 | organize project tasks maintaining | Al, A2, 1 7 Pr, PR
solidarity during the group projects and | A3, A4
presentations.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Prablems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,
Q — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term
Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

| Mapping | Justifications

92



CO1-PO2

Students will gain the basic experimental knowledge to explain the basic operating
principle of a reciprocating and centrifugal pump.

CO2-PO5

Students will carry out experiment on verification the Bernoulli’s Theorem and will
be able to apply it to do experiment with modern flow measuring devices like
venturimeter, orifice meter and different types of notch. And also they should be
able to interpret and analyze the given flow problem and select the required
instrument used for flow measurement.

CO3-PO2

If a data regarding the details of the flow of a real fluid is given then the students
should be able to interpret the data and applying the correct formula they should be
able to calculate the energy loss

CO4-P0O2

Student will apply the knowledge of hydrostatic loading to calculate centre of
pressure and buoyancy to solve engineering problems related to floating bodies.

CO5-PO9

Students will discuss technical problems and assist each other are required while
working in a team as a team member or a leader to carry out each experiment ,hence
develop their function effectively as an individual, and as a member or leader in
diverse teams and in multi-disciplinary settings

TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
Preparation of Lab Reports 24
Preparation of Lab-test 9
Preparation of Quiz 9
Preparation of Presentation 5
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method,
Project Based Method

COURSE SCHEDULE
Week Topics
Week 1 Introduction to Fluid Mechanics Sessional
Week 2 Performance Test of a reciprocating pump
Week 3 Performance test of Centrifugal Pump Connected in Series and Parallel Connections
Week 4 Study of Propeller Turbine Characteristics
Week 5 Verification of Bernoulli’s Equation
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Week 6 Mid Term Assessment
Week 7 a. Study of Flow through Orifice
b. Study of Flow through Venturi-Meter
Week 8 a. Calibration of Rectangular Notch
b. Calibration of Triangular Notch (V)
Week 9 Determination of the location of the center of pressure for a submerged
plane surface
Week 10 | Determination of Centre of gravity, Metacenter and Buoyancy of a floating vessel
Week 11 | Determination of Head Loss Due to Pipe Friction
Week 12 | Review of all experiments
Week 13 | Final Quiz
Week 14 | Final Viva

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
co1 C2
Lab participation and 20% COo2 C3
Continuous Report Co03 C4
Assessment CO4 C3
(40%) Labtest-1,Labtest-2 30% CO1-CO4 C2,C3,C4
Project and 250 cos AL, A2, A3, Ad
Presentation
COo1 C2
. Cco2 C3
Lab Quiz 25% co3 ca
CO4 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS
1. Fluid Mechanics: Fundamentals and Applications, Y.A. Cengel and J.M. Cimbala,

akrwbd

Introduction to Fluid Mechanics, Fox, R.W. and Mc Donald, A.T.
Mechanics of Fluids - Irving H. Shames

Fluid Mechanics - Frank M. White

Fluid Mechanics - E. John Finnemore& Joseph B. Franzini
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 253 Credit Hours: 3.0
Course Title: Marine Hydrodynamics Contact Hours: 3.0
Level and Term: Level 2 Term 2

PRE-REQUISITE
Course Code: NAME 213
Course Title: Fluid Mechanics

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This course is intended to give students the skills to analyse the flow of fluid around shapes commonly
in the design of marine vehicles, such as the vessel’s hull, hydrofoils, propeller blades, etc. It is a
compulsory theoretical course designed on the basis to understand the characteristics of fluid flow and
its implication in the design of Marine Vehicles.

OBJECTIVES

1. To give brief idea about the flow around bluff and streamlined bodies and discuss the benefits
of streamline,

2. To enable achieving ability to calculate the pressure distribution and wake field around a
submerged body like ship.

3. To impart knowledge assessing the forces applied by the flow to submerged bodies in fluid by
applying the knowledge of fluid flow principles, including conservation of mass, momentum
and energy, Bernoulli’s principle, the stream and potential functions, and sources and sinks.

4. To enable estimating the wave-induced loads on geometric shapes of floating structures and be
able to apply the knowledge in Ship design.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Describe the hydrodynamic flow pattern around ship & calculate flow velocity at different
point on the flow.
2. Compute the pressure distribution and wake field around a submerged body like ship.
3. Assess the forces applied by the flow to submerged bodies in fluid by applying the knowledge
of fluid flow principles,
4. Estimate the wave-induced loads on geometric shapes of floating structures and be able to
apply the knowledge in Ship design.

COURSE CONTENTS

1. Flow of an ideal fluid: Equation of continuity, streamlines, streak lines and path lines, two-
dimensional flow patterns, rotational and irrotational flows, vorticity, velocity potential
functions, stream functions, Euler’s equation of motion, Bernoulli’s equation, velocity and
pressure distribution.
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2. Standard Patterns of Flow: Uniform flow, irrotational vortex, circulation, source, sink and
doublet, flow past a half body, cylinder and rankine body, virtual mass and Magnus effect.

3. Conformal transformation: Analytic functions, singularities, Cauchy-Riemann equations,
complex potential, application of conformal transformation to some flow cases, joukowski’s
hypothesis, lift of an infinite aerofoil. Theorems of Green, Stokes, Cauchy and Blasius and their
application to some hydrodynamic problems.

4. Flow of a real fluid: Navier-Stokes equations, displacement, momentum and energy, thickness
of the boundary layer, Plane progressive waves, Wave energy, Two and three dimensional ship
waves, the method of stationary phase, Energy radiation and wave resistance, Body response in
regular waves, Wave exciting force and moment and characteristics of flow around a ship hull.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)

_ RSE OUTCOME
No COURSE OUTCOMES (COs) 112[3[4[5]6]7[8[9[1011 ] 12

Describe the hydrodynamic flow pattern
CO1 |around ship & calculate flow velocity at |
different point on the flow.
Compute the pressure distribution and wake J
field around a submerged body like ship.
Assess the forces applied by the flow to
CO3 | submerged bodies in fluid by applying the \
knowledge of fluid flow principles,

Estimate the wave-induced loads on geometric
CO4 | shapes of floating structures and be able to \
apply the knowledge in Ship design.

CO2

COURSE OUTCOMES & GENERIC SKILLS

No. COURSE OUTCOMES (COs) Bloom’s CP | CA | KP | Assessment
Taxonomy Methods

Describe the hydrodynamic flow
CO1 | pattern around ship & calculate low C1 1 1-4 CT,F
velocity at different point on the flow.
Compute the pressure distribution and

CO2 | wake field around a submerged body C3 1 5 CT,MT, F
like ship.
Assess the forces applied by the flow to

CO3 | submerged bodies in fluid by applying C3 3 5 CT/IASG, F

the knowledge of fluid flow principles,
Estimate the wave-induced loads on
geometric shapes of floating structures
and be able to apply the knowledge in
Ship design.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

CO4 C2 1 1-4 MT, F
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JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO1 | The knowledge of mathematics and science has to be applied to find out flow pattern,
hydrodynamic characteristics & calculate different properties of fluid flow.

C0O2-P0O2 In order to identify the role and extent of hydrodynamic parameters to calculate the
pressure distribution and wake field around a ship.

CO3-PO3 | To analyze & formulate hydrodynamic forces applied by the fluid flow around
submerge/floating bodies.

CO4-PO4 | To estimate the wave-induced loads on geometric shapes of floating structures and be

confident to analyze & interpret data for Ship structure design.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Engagement

Teaching and Learning Activities
g g (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Flow of an ideal fluid
Class 1 Introduction
Class 2 |Ideal fluid, fluid properties, types of fluid flow
Class 3 Pressure at a point,
Week 2 Flow of an ideal fluid
Class 4  |[Equation of continuity,
Class5  |Streamlines, streak lines and path lines, CT-1, Final
Class 6  [Two-dimensional flow patterns, EXam
Week 3 Flow of an ideal fluid
Class 7 Rotational and irrotational flows, vorticity
Class 8 Stream functions
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Class 9  [Properties of stream functions

Week 4 Flow of an ideal fluid

Class 10  |Velocity potential functions, flow nets

Class 11  [Euler’s equation of motion

Class 12  Bernoulli’s equation, Velocity and pressure distribution.

Week 5 Standard Patterns of Flow

Class 13 |Uniform flow, irrotational vortex, circulation, CT-2, Mid
Class 14  |Source, sink and doublet, Term, Final
Class 15 |[Flow past a half body Exam
Week 6 Standard Patterns of Flow

Class 16  [Flow past a cylinder and rankine body

Class 17  |Virtual mass

Class 18 [Magnus effect

Week 7 Conformal transformation

Class 19 |Assessment 01

Class 20 |Analytic functions, singularities

Class 21 |Cauchy-Riemann equations

Week 8 Conformal transformation

Class 22  [Complex potential, ,

Class 23  |Application of conformal transformation to some flow cases

Class 24  Joukowski’s hypothesis Mid Term
Week 9 Conformal transformation Exam, Final
Class 25 |Lift of an infinite aerofoil Exam
Class 26  [Theorem of Green,

Class 27 [Theorem of Stokes

Week 10 Conformal transformation

Class 28 [Theorems of Cauchy and Blasius

Class 29  |Application of the theorems to some hydrodynamic problems

Class 30 |Mid term exam

Week 11 Flow of a real fluid

Class 31  |Navier-Stokes equations

Class 32 |Displacement, momentum and energy thickness of the boundary layer |CT-3/
Class 33  |Assessment 02 Assignment,
Week 12 Flow of a real fluid Final Exam
Class 34  |Plane progressive waves,

Class 35 |Wave energy,

Class 36 [Two and three dimensional ship waves

Week13 Flow of a real fluid

Class 37 [Method of stationary phase, Energy radiation and wave resistance

Class 38  [Body response in regular waves,

Class 39  |Wave exciting force and moment

Week 14 Flow of a real fluid

Class 40 [Characteristics of flow around a ship hull.

Class 41 | Assessment

Class 42 | Course review
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LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ co1, co2, C1,C2,C4
Continuous | Assignment 1-3 20% cos
Assessment cos €3, c4
(40%) Class 5% c01, coz, C6, A2
Participation CO3,CO4
Mid term 15% CO2,C0O4 Cl1,C2,C4
Co1 Cl,C2
. COo2 C1,C2,C4
Final Exam 60% Co3 ca
CO4 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

1. Applied Hydrodynamics, H.R. Valentine, Newnes-Butterworth; Student international edition,

1969.

2. Newman, John N. (1977), Marine Hydrodynamics, The MIT Press, 432 pp., ISBN: 978-
0262140263

3. Theoretical Hydrodynamics, Milne-Thomson, 4™ edition, 1962.
4. Fluid Mechanics: Fundamentals and Applications, Y.A. Cengel and J.M. Cimbala, 1* edition,

McGraw Hill Publishers Ltd., 2006.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 254 Credit Hours: 1.50
Course Title: Marine Hydrodynamics Lab Contact Hours: 3.00
Level and Term: Level 2 Term 2

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Marine Hydrodynamics Sessional course is designed to teach students about the hydrodynamic
application is ship and machinery design retrospect, namely types of floating structures, marine
machinery parts etc. Students will be able to perform necessary calculations related to the basic
design, assess performance calculations once the course is completed.

OBJECTIVES
1. To enable students to be familiarized with different flow patterns in application.
2. To familiarize the students with applied and calculative concept of hydrodynamics
3. To enable students to compute different parameters of ships, floating bodies using
hydrodynamics concept.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Explain about different hydrodynamic features of various types of fluid flows.
2. ldentify different kinds of fluid flow patterns.
3. Demonstrate and Manipulate the flow past different shapes and structure for observing
laminar and turbulent flows.
4. Develop collaborative nature by discussing and performing as a group and organize project
tasks maintaining solidarity during the group projects and presentations.

COURSE CONTENTS
1. Determination of the exact section of the Pitot tube
Determination of the flow speed profiles in a pitot tube
Determination of measure error using the pitot tube
Determination of ship stability
Demonstration of Cavitation Phenomenon
Determination of Impact against a flat, curve and semispherical surface
Study of forced vortex without discharge orifice
Observation of laminar, transition and turbulent flow and Classification of the different types of
flow depending on Reynolds number
9. Ideal flow around a submersed profile
10. Demonstration the phenomenon associated to the flow in an open channel

© N oA WN
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MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

NO Course Outcome PROGRAM OUTCOMES (PO)
' 2|3|4|5(|6|7[8|9]|10|11 |12
Explain about different hydrodynamic
co1 : : v
features of various types of fluid flows
CO?2 Identify different kinds of fluid flow J
patterns
Demonstrate and Manipulate the flow
CO3 | past different shapes and structure for \/
observing laminar and turbulent flows.
Develop collaborative nature by discussing
and performing as a group and organize
CO4 : o - ) v
project tasks maintaining solidarity during
the group projects and presentations.

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Bloom’s CP | CA | KP Assessment
Taxonomy Methods

co1 Explain al?out the different o 1 1 14 ROT
hydrodynamic features

co2 Identify different kinds of flow c1 1 ) 1-4 RQT
patterns
Demonstrate and Manipulate

CO3 | the flow past different shapes and C3 1 2 6 R,Q,T
structure for better results;
Develop collaborative nature by
discussing and performing as a

CO4 | group and organize project tasks | Al, A2, A3, 1 7 Pr, PR
maintaining solidarity during the A4
group projects and presentations.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO2 In order to develop problem solving skill.

C0O2-P0O2 To learn modern tools to solve hydrodynamics problems.

In order to assess the analyzing and deconstructing capability of a student to solve a

CO3-PO3 problem related to fluid flow. .
Students will discuss technical problems and assist each other are required while
COA-POY working in a team as a team member or a leader to carry out each experiment ,hence

develop their function effectively as an individual, and as a member or leader in
diverse teams and in multi-disciplinary settings
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TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
Preparation of Lab Reports 24
Preparation of Lab-test 9
Preparation of Quiz 9
Preparation of Presentation 5
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY
Lecture followed by Experiment demonstration, experiment conduct by students in group,

operative and collaborative method, project based method.

CO-

COURSE SCHEDULE
Week 1 Course introduction, Introduction to Machineries and equipment.
Week 2 Determination of the exact section of the Pitot tube
Week 3 Determination of the flow speed profiles in a pitot tube
Week 4 Measure error determination using the pitot tube
Week 5 Determination of ship stability
Week 6 Cavitation Phenomenon Demonstration
Week 7 Mid Viva/Mid Quiz
Week 8 Determination of Impact against a flat, curve and semispherical surface
Week 9 Study of forced vortex without discharge orifice
Week 10 | Observation of laminar, transition and turbulent flow
Classification of the different types of flow depending on Reynolds number
Week 11 Ideal flow around a submerged flow
Week 12 | To demonstrate the phenomenon associated to the flow in an open channel
Week 13 Final Viva
Week 14 Quiz

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading Cco Blooms Taxonomy
Continuous Lab Co1 C2
Assessment participation and 15% CO2 C1

(40%) Report CO3 C3
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Mid-quiz Co1 C2

or 25% CO2 C1

Mid Viva CO3 C3

Final Viva 25% col c2

CO2 C1

Final Quiz 35% co3 o
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

1. Applied Hydrodynamics, H.R. Valentine,

edition, 1969.

2. Marine Hydrodynamics, Newman, John N. (1977), , The MIT Press, 432 pp., ISBN:

978-0262140263

3. Theoretical Hydrodynamics, Milne-Thomson, 4th edition, 1962.
4. Fluid Mechanics: Fundamentals and Applications, Y.A. Cengel and J.M. Cimbala, 1st

edition, McGraw Hill Publishers Ltd., 2006.
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 258 Credit Hours: 1.50
Course Title: Stability and Machinery Layout Design Contact Hours: 3.00
Level and Term: Level 2 Term 2

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This course is the third stage of Ship Design and Drawing which is a compulsory sessional course for
future naval architects. Students will learn design and drawings of the principle propulsion and
steering machineries of a ship which includes rudder, steering, shafting, propeller and main engine
foundation. By understanding the complex propulsion system of a ship from this course, it is expected
that students will be able to design a complete propulsion system along with proper drawings.

OBJECTIVES
1. Toimpart the knowledge to carry out the calculation of stability of a ship.
2. To familiarize the students with the arrangement and functions of propulsion and steering
system of ships.
3. Todesign of rudder along with its stock and selection of an appropriate steering gear.
4. To enable selection of proper scantlings by exact calculations to design the engine room
foundation.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Prepare and explain the stability booklet of a ship.
2. Demonstrate methodological knowledge and understanding in ship’s rudder, steering
and shafting system design.
3. Design ship steering and shafting system.
4. Develop critically, independently and creatively design of propulsion system of a ship.

COURSE CONTENTS
1. Detail ship stability calculation and stability booklet preparation.

2. Design of a marine rudder

3. Design of ship steering gear system

4. Design of shafting arrangement system and propeller shaft
5. Calculation and drawing of ship engine foundation

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

| No. | COURSE OUTCOMES (CO) | PROGRAM OUTCOMES (PO)
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1123|415 7(8(19]10 1112
col Prepare and explain the stability booklet J
of a ship
Demonstrate methodological knowledge
CO2 | and understanding in ship’s rudder, \
steering and shafting system design
CO3 | Design ship steering and shafting system N
Develop critically, independently and
CO4 | creatively design of propulsion system of \
a ship
COURSE OUTCOMES & GENERIC SKILLS
No. COURSE OUTCOMES (CO) Bloom’s | op | op | p | Assessment
Taxonomy Methods
co1 Prepare and explain the stability booklet Co-Ca 1 ) 1 R.Q
of a ship
Demonstrate methodological knowledge
CO2 | and understanding in ship’s rudder, C3 2 - 4 R,Q
steering and shafting system design
CO3 | Design ship steering and shafting system C3,C4 3 - 115 R,Q
Develop critically, independently and
CO4 | creatively design of propulsion system of C4,C5 3 - 116 R,Q
a ship

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

Students will be able to carry out the detailed ship stability calculation using various
CO1-PO2 tools and criteria. Using the result, they will be able to prepare the stability booklet

of a ship.

By understanding the complex propulsion system of a ship from this course,
C0O2-P0O2 students will be able to apply knowledge of complete propulsion system in

designing a ship

Students will be able to explain the steering system and machinery arrangement.
CO3-P0O3 With the calculation, they will be able to design steering and shafting system for a

ship.

In order to develop critically, independently and creatively design of propulsion
CO4-PO3 .

system of a ship.

TEACHING LEARING STRATEGY

Teaching and Learning Activities

Engagement
(hours)
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Face-to-Face Learning

Lecture 12
Demonstration 30
Self-Directed Learning
Preparation of Lab Reports 35
Preparation of Quiz 10
Preparation of Presentation
Engagement in Group Projects 33

Formal Assessment

Total 120

TEACHING METHODOLOGY
Lecture followed by demonstration of engineering drawings and design, discussion and assignment
submission.

COURSE SCHEDULE
Week Name of the Experiment
Week-1 Course introduction, Overall discussion of ship stability , ship steering

system, shafting system, propeller and main engine foundation.
Week-2 Ship Stability Calculation

Week-3 Ship Stability Calculation

Week-4 Ship Stability Calculation

Week-5 Introduction to rudder system, Calculation for rudder system(part 1)
Week-6 Calculation for rudder system(part 2)

Week-7 Mid Viva

Week-8 Introduction to steering system, Calculation for steering system(part 1)
Week-9 Calculation for steering system(part 2 )
Week-10 Introduction to shafting system, Calculation for shafting system

Week-11 Calculation for engine foundation(part 1)
Week-12 Calculation for steering system(part 2 )
Week 13 Final Viva

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
Cco1 C1, C3,A1
CO2 C4, C5, Al
Lab participation 20% il
particip ° co3 C3,ca
Continuous Co4 C3
Assessment Co1 Cl1,C3.C4
(40%) Lab Report 40% coz2 C4, €5 P1
P ° Co3 C3.Ca
CO4 C3
Viva 15% CO1,C0O2CO3 Al, A2, A3, A4
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co1l co2
Co2 cos
i 0,
Lab Quiz 25% co3 C3.P6, P7
coa c3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

w

N o ok

The Principles of Naval Architecture, Vol 1, Stability and Strength, Published by SNAME
Ship Hydrostatics and Stability, Adrian Biran

Reed’s Naval Architecture for Marine Engineers, E.A. Stokoe, 2003, Thomas Reed
Publications.

Ship Stability for Masters and Mates, D. R Derrett.

Ship Design: Methodologies of Preliminary Design by Apostolos Papanikolaou

Practical Design of Hull Structures by Masaki Mano

Design Principles of Ships and Marine Structures by Suresh Chandra Misra
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 300 Credit Hours: 3.0 (1.5 Cr. Hr. in Each Term)
Course Title: Ship design Project Contact Hours: 6.0

Level and Term: Level 3 Term 1/2

PRE-REQUISITE

Course Code: NAME 158, NAME 208, NAME 258

Course Title: Basic Ship Design, Computer Aided Ship Design, Stability and Machinery Layout
Design

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Compulsory Sessional course which is intended to assist the reality of accepting a design brief from a
client/owner, researching the requirements, coming up with the design of a vessel which will meet
those requirements, and preparing the documentation (drawings, calculations and specification of
outfit items) to describe the vessel so that it may be built. These courses also provide a solid
grounding in the overall ship design process.

OBJECTIVES
1. To enable students to design a general arrangement plan and lines plan as required of the design
brief.
2. To enable students to compute hydrostatic properties of ship and able to draw hydrostatic
curves.

3. To enable students to calculate scantlings and make midship section and longitudinal drawings.
To enable students to make decision of selecting engine andpropeller.
5. To enable students to make decision of designing a complete vessel.

&>

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Produce a suitable hull form by using maxsurf and translate to a lines plan and a general
arrangement drawing in Autocad.
2. Evaluate the stability of the vessel and selecting engine and propeller.
Perform scantlings calculation and mid ship section drawing of a vessel.
4. Describe new thinking and innovation processes of ship design.

w

COURSE CONTENTS
1. Design of a particular ship: principal particulars,
General Arrangement (GA),
Lines plan with offset table, Lightship,
Preliminary deadweight and displacement calculation,
Freeboard Calculation,
Scantling, Mid-ship section drawing,
Longitudinal Drawing: Profile Deck & Bottom,

No U A WP
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8. Shell Expansion Drawings,

9. Detailed LWT & DWT calculation,

10. Resistance & Power Calculation, machinery, endurance, outfit,

11. Approximate trim and cross curves, Stability for different loading conditions, Wind heel criteria
for different loading conditions,

12. Engine selection, Engine Foundation,

13. Rudder design & Steering Arrangement,

14. Shafting & Propeller Design.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)

No. COURSE OUTCOME (CO) 11273121516 7181911011112
Produce a suitable hull form by using

CO1 | maxsurf and translate to a lines plan and a S
general arrangement drawing in autocad.

co? Evaluate the stability of the vesseland N

selecting engine and propeller.
Perform scantlings calculation and mid N
ship section drawing of a vessel.
Describe a new thinking and innovation N
processes of ship design.

CO3

CO4

COURSE OUTCOMES & GENERIC SKILLS

No. | COURSE OUTCOME (CO) Bloom’s | op | oo | gp | Assessment
Taxonomy Methods

Produce a suitable hull form by using

co1 maxsurf and translate to a Ilnes_ pla}n c3 R.Pr.O
and a general arrangement drawing in
AutoCAD.

co? Evaluate _the sta_blllty of the vessel C3 R.PI.Q
and selecting engine and propeller.

cos | Perform scantlings calculation and A2 1 14 R.PI.Q
mid ship section drawing of a vessel.

Co4 !Descrlb_e a new thlr)klng _ and C3 1 R.PI.Q
innovation processes of ship design.

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;

CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,

Q — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term

Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications
It is required teamwork as well as individual work in order to develop a suitable
CO1-PO9 .
hull, lines pan and general arrangement.
CO2-PO10 It is required to make a effective presentation and clear instructions to evaluate the
stability of the vessel and to select engine and propeller of ship.
CO3-PO1 The knowledge of science has to be applied to perform scantlings calculation and
mid ship section drawing of a vessel.
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CO4-PO1

In order to develop a concept of innovation processes of ship design.

TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
Preparation of Lab Reports 28
Preparation of Lab-test 7
Preparation of Quiz 7
Preparation of Presentation 7
Engagement in Group Projects 28
Formal Assessment 1
Total (Each Term) 120

TEACHING METHODOLOGY

Lecture followed by hands on drawing session and discussion, co-operative and collaborative method,

project based method.

COUSRE SCHEDULE

Term-I

Lecture-1

Course administration, instructors, contents, mark distribution, ethics, tools etc.

Project inputs and allotment of projects to the students

Preliminary lightship, deadweight and displacement calculation and
determination of preliminary principal particulars (L, B, D, T, etc.) (Using
empirical formulae).

Lecture-2

Issues with principal particulars

Preliminary GA plan; space allocation for cargo and consumables.

Floodable length calculation, watertight subdivision, Preliminary freeboard
calculations.

Arrangement of propulsion machinery, deck machinery etc., Equipment
number calculation, accommodation arrangement.

Lecture-3

Preliminary GA arrangement (sketch in paper) for review

Issues with General Arrangement

Lecture-4

Submission of Preliminary GA arrangement.

3D surface model generation (in Rhino/ Maxsurf), preliminary displacement
and draft check,

Compartmentation, cargo and consumables capacity check.

Lecture-5

Issues with 3D model in Rhino and Maxsurf.

Lecture-6

Preliminary hydrostatic report, lines and offset table generation from 3D model.

FIRST PRESENTATION
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Lecture-8 Determination of ship scantling using class rule book Midship section drawing
Lecture-9 Review and problem solving on ship scantling using class rule book
Midship section drawing
Lecture-11 Guidance on shell expansion, profile and deck plan and other ship drawings
Lecture-12 Review of shell expansion, profile and deck plan and other ship drawings.
Lecture-13 Detail lightship calculation (using scantling drawings + GA in Excel) +
Guidance in stability load cases
Lecture-14 | Review and advise on the preliminary trim and stability calculation
SECOND PRESENTATION
Term-I11
Lecture-1 | Resistance & power calculation, main engine selection
Lecture-2 | Propeller design, gear box selection and shafting design.
Lecture-3 Rudder design & steering arrangement
Lecture-4 | Propulsion arrangement (ME, GB, shafting, propeller and rudder) + ME
foundation.
Lecture-5 | Final weight estimation (hull + mach ) including weight margin.
Lecture-6 | GA, lines and offset table, hydrostatic, trim & stability updates.
THIRD PRESENTATION
Lecture-8 Propulsion arrangement (ME, GB, shafting, propeller and rudder)
Lecture-9 Final weight estimation (hull + mach ) including weight margin.
Lecture-10 GA, lines and offset table updates
Lecture-11 Hydrostatic, trim & stability updates.
Lecture-12 Review and discussion on report writing
Lecture-13 Quiz & Viva

FINAL PRESENTATION AND REPORT SUBMISSION

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
Co1 C1, C3,A1
Lab participation and 20% CO2 C4, C5, Al
Report CO3 C3,C4
Continuous co4 3
Assessment 28 ; ((::i SSCF:’Ai
0 - - 0 ) )
(40%) Labtest-1,Labtest-2 30% CO3 C3. Ca
CO4 C3
Project and 25% CO1,CO2CO3 Al, A2, A3, Ad
Presentation
Co1 CO2
. CO2 CO3
Lab Quiz 25% Co3 C3,P6, P7
CO4 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)
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REFERENCE BOOKS

Mo e

© N oo

10.
11.

12.
13.

Practical Ship Design by D.G.M. Watson

Ship Design for Efficiency and Economy by H. Schneekluth & Bertram

Principles of Naval Architecture Series, Vol. I, Stability and Strength, published by SNAME
Principles of Naval Architecture Series, Vol. Il, Resistance, Propulsion and Vibration,
published by SNAME

Resistance and propulsion of ships, Sv Aa Harvald

Ship Knowledge, A Modern Encyclopaedia

Ship Stability for Master and Mates, Captain D.R Derrett, Butterworth Heineman.

Reed’s Naval Architecture for Marine Engineers, E.A. Stokoe, 2003, Thomas Reed
Publications.

Theoretical Naval Architecture, E.L. Attwood & H.S. Pengelly, 1962, Longmans Green &
Co.Ltd.

Basic Ship Theory, K.J. Rawson & E. C. Tupper, Vol. 1 & 2., Longman Group Limited.

Naval Architecture: Examples and Theory, B. Baxter, Second Impression 1977, Charles Griffin
& CompanyLtd.

Introduction to marine engineering, D.A.Taylor.

Marine Auxiliary Machinery by H. D. McGeorge
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 301 Credit Hours: 3.00
Course Title: Ship Structure Contact Hours: 3.00
Level and Term: Level 3 Term 1

PRE-REQUISITE
Course Code: NAME 201
Course Title: Mechanics of Structure

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

This compulsory theoretical course is intended to provide students with a thorough understanding of
the theory and application of structural analysis as it applies to the ship’s columns, beams and frames.
Emphasis is placed on developing the student's ability to calculate the deflection, buckling, shear
force and bending moment of ship structural elements.

OBJECTIVES
1. To enable to impart knowledge on static and dynamic effect on ship structure.
2. Achieving ability to understand the theory and application of ship structural analysis.
3. Toenable to calculate the longitudinal and transverse strength of ship structure.
4. Toenable to calculate the buckling and wide plate bending of ship structure.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Explain structural elements of ships and crafts.
2. Perform calculation of stress, strain, displacement, shear force, bending moment and light
weight of ship.
3. Analyze the longitudinal and transverse strength of ship structure at different loading conditions.
4. Evaluate the deflection, bending and buckling of ship structure subjected to dynamic loads.

COURSE CONTENTS

1. Introduction to Ship Structure: Structural analysis in Ship Design, steps in ship structural
design process, Flowchart method for ship structural analysis, Classification of ship structures,
Description of forces acting upon a ship at sea, Smith Effect, Slamming, Hogging, Sagging.
Different types of Ship Motion, largest Hogging/Sagging bending moment, Calculation of
buoyancy, shear force and bending moment, Total shear force and total bending moment for a
ship amongst waves, Buoyancy curve in still water and weight curve, shearing force and bending
moment curves, Buoyancy curves amongst waves compared with buoyancy in still water.
Functions of the ship structures, Strength/distortion of ship structures.

2. Longitudinal Strength of Ship Structure: Assumed form of wave system for structural
design, Difference between sinusoidal wave and trochoidal wave, Formation and

necessity of trochoid. Distance between half height of a trochoidal wave and the
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equivalent still water level, Buoyancy curves for different positions of wave, ‘Sagging
Condition” and ‘Hogging Condition’, Plotting the buoyancy curve, Light weight and
dead weight, types of weights, plotting the weight curve.

Sir John. H. Biles approximation method, plotting the load, shearing force and bending
moment curves from buoyancy and weight curves in calculation of longitudinal strength
of a ship. Characteristics of shearing force and bending moment curves of a ship, Sketch
the typical curves of load, shearing force and bending moment for a ship, Influence of
position of wave on bending moment, Murray’s approximate method for calculating the
bending moment of a ship. Alternative method for calculating the approximate
buoyancy moment, Alternative method for calculating the approximate weight moment,
Equation for maximum bending moment of a ship, Calculation of maximum bending
moment considering the position of maximum is at amidship.

Stresses in the Structure and the Calculation of Deflection: Definition of NA, Flexural
rigidity of beam, Section Modulus Strain — Curvature and Moment — Curvature relation for a
curved beam, Flexure Formula, Equation for the location of NA in the inclined condition of a
Ship, Inclination for greatest and least stresses of an inclined Ship, Stress variation with angle of
inclination of a ship, Formulation of the necessary steps for calculation of the deflection of ship
structure, Shear Formula for a Structure. Influence of shear stress on bending theory stress,
Strain energy method for calculating shear deflection, Derivation of equation of shear deflection
and calculation of shear deflection, Maximum normal stresses at a cross section, Stress variation
in a rectangular cross section for positive and negative bending moment, Different strain
energies of a structure.

Local strength problems: Expression for Bending Moment and Deflection of a simply
supported beam and its calculation, Expression for Bending Moment and Deflection of a fixed
ended beam and its calculation. Equation for calculating Bending Moment of fixed ended
beams, Procedure to determine the total BM of a fixed ended beam, Expressions of shearing
force, bending moment and deflection for a flooded watertight bulkhead of a ship, Redundant
Structures, Portal frame, Evaluation of the end/corner moment of a portal frame, Influence of
rigidity of surrounding structure, Explanation of the importance of the rigidity of the post and
stay of a derrick.

Buckling of Structures: Assumptions need to be considered in the theory of buckling
structures. Different states of equilibrium from the viewpoint of buckling of structures.
Expression for critical load and critical stress for a hinged ended column, Expression for total
maximum stress for a column with initial curvature, Expression for critical stress considering
buckling of a simply supported rectangular plate.

Dynamic Effects: Response of ship due to its Heaving Motion in still water considering un-
damped vibration and damped vibration Influences on damping due to heaving motion, Equation
for natural pitching period, Equation for pitching angle amongst waves.

Theory of Plates: Bending of wide plates, Bending of panels of plating, Simply supported
rectangular plates, Simply supported plate with uniformly distributed load, Solution of Plate
Problem by strain energy method, Rectangular plate bending, Plates with clamped edges,
Applicatiuon of plane stress theory to ship structural problems, Simple grillage, Multi-stiffener
grillages, Simply supported grillages. Two materials with the same elastic modulus, Two
materials of different elastic moduli, Bending of a composite beam, Superstructure Efficiency,
Crawford’s Theory.

Introduction of FEM
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MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (POs)
No. COURSE OUTCOMES (COs) >3l 4[5/ 67189l 10111 12
co1 Explain structural elements of ships and J
crafts.
Perform calculation of static and dynamic
CO2 | forces, displacement, shear force, bending \
moment and light weight of ship.
Analyze the longitudinal and transverse
CO3 | strength of ship structure at different loading \
conditions.
Evaluate the deflection , bending and
CO4 | buckling of ship structure subjected to \
dynamic loads.
COURSE OUTCOMES & GENERIC SKILLS
No. | COURSE OUTCOMES (COs) Bloom’s | oo | ca | Kp | AAsSessment
Taxonomy Methods
co1 Explain structural elements of ships o 14 CTF
and crafts.
Perform calculation of static and
co2 dynamic fo_rces, displacement_, shear A2 1 14| CT.MT.F
force, bending moment and light
weight of ship.
Analyze the longitudinal and transverse
CO3 | strength of ship structure at different C4 3 5 | CTIASG, F
loading conditions.
Evaluate the deflection , bending and
CO4 | buckling of ship structure subjected to C5 1 1-4 MT, F
dynamic loads.
(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,
Q — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term
Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO1 | The knowledge of mathematics and science has to be applied to calculate stress-
strain and forces of ship’s structural elements.

CO2-PO1 | In order to apply the mathematics knowledge to calculate the static and dynamic
forces, displacement, shear force, bending moment and light weight of ship.

CO3-PO3 | To design the longitudinal and transverse strength related problems of ship structure
and solve them.

CO4-PO2 | To analyze the deflection, bending and buckling related problems of ship structures
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and solve them.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Engagement

Teaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Introduction

Class 1 Static forces acting upon a ship at sea, Buoyancy curve in still water and
weight curve.

Class 2 Shearing force and bending moment curves of a ship, Buoyancy curves
amongst waves compared with buoyancy in still water, Dynamic forces
acting upon a ship at sea.

Class 3 Degrees of freedom a ship has in a wave system, Possible distortion of the CT1,
ships structure with sketch, All the functions of the ship’s structure. Final Exam
Week 2 Longitudinal Bending

Class 4 Difference between sinusoidal wave and trochoidal wave; The formation
and necessity of trochoid.

Class 5 Buoyancy curves for different positions of wave.‘Sagging Condition” and
‘Hogging Condition’ with sketch.

Class 6 The procedure for getting the ordinates of the buoyancy curve.

Light weight and dead weight. The items of two types of weight.

Week 3 Longitudinal Bending

Class 7 The distribution of weight of continuous material, Sir John H. Biles
approximation, Distribution of dead weight items.

Class 8 Procedure for calculating the shearing force and bending moment of ship’s
structure, The characteristics of shearing force and bending moment
curves.

Class 9 The typical curves of shearing force and bending moment, The influence
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of position of wave on bending moment, Influence of weight distribution
on the bending moment.

Week 4 Longitudinal Bending

Class 10  |Bending moment due to addition of weight, Approximations to bending
moment and shearing force, Murray’s approximate method for calculating
the bending moment on a ship.

Class 11  |Mandelli’s approximate method for calculating the bending moment on a
ship, Maximum shear force.

Class 12 |Assessment 01 (CT-1) CT 2,

Week 5 Stresses in the Structure and the Calculation of Deflection Final Exam

Class 13  |Review of Bending Theory, Calculation of the Section Modulus, Calculate
stresses in the inclined condition.

Class 14  [Sketch stresses in corners of section against angle of inclination from
vertical, Calculation of the deflection of the structure

Class 15 |Calculation of Shear Stress in the structure, Influence of shear stress on
bending stress.

Week 6 Dynamic Effects

Class 16  |Strain energy method for calculating shear deflection, Load line standard
of longitudinal strength.

Class 17  {The main two dynamic effects, Influence of the motion of the water
particles on the buoyancy of a ship amongst waves.

Class 18 |Influence of ship motions on longitudinal strength, Heaving in still water.

Week 7 Dynamic Effects (Continue)

Class 19  |Damped heaving in still water, Heaving amongst regular waves.

Class 20  |Influence of heaving amongst waves on longitudinal strength, Natural
pitching period.

Class 21 |Assessment 02 (CT-2)

Week 8 Theories of Plates

Class 22  |Pitching amongst waves, Influence of pitching on longitudinal strength.

Class 23  |Bending of wide plates, Bending of panels of plating.

Class 24  [Simply supported rectangular plates, Simply supported plate with
uniformly distributed load. Mid Term,

Week 9 Theories of Plates (Continue) Final Exam

Class 25  [Solution of Plate Problem by strain energy method, Rectangular plate
bending.

Class 26  [Plates with clamped edges, Applicatiuon of plane stress theory to ship
structural problems.

Class 27  [Simple grillage, Multi-stiffener grillages, Simply supported grillages.

Week 10 Buckling of Structures

Class 28  [Critical Load for a hinged ended column, Columns with initial curvature.

Class 29  |Buckling of a wide plate, Buckling of a simply supported rectangular plate.

Class 30  |Application and Problems.

Week 11 Buckling of Structures (Continue)

Class 31  |Assessment 03 (Mid Term Exam)

Class 32 [Strain energy method applied to the solution of elastic stability problems,

Influence of longitudinal stiffeners on the buckling strength of plating.
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Class 33  |Influence of transverse stiffeners on the buckling of plating, Buckling of
curved panels of plating.

Week 12 Local Strength Problems

Class 34  |Bending moment and deflection of beams, Fixed ended beams with
arbitrary distribution of loading.

Class 35  |Expression for the shearing force, bending moment and deflection of
Bulkhead, Portal frame problem.

Class 36  |Watertight bulkheads, Stayed derrick post problem.

Week13 Composite Constructions

Class 37  [Two materials with the same elastic modulus, Two materials of different
elastic moduli.

Class 38  |Bending of a composite beam, Application and Problems.

Class 39 |Assessment 04 (CT-3)

Week 14 Structural Discontinuities and Superstructures

Class 40  |Superstructure Efficiency, Crawford’s Theory

Class 41 | Introduction to FEM

Class 42 | Course review

CT 3,
Final Exam

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ 20% C01, C02, Cos3 C1,C2,C4
Continuous | Assignment 1-3 0 CO3 C3,C4
Assessment Class CQ01, CO2, Co3
0 1 1 1
(40%) Participation S% CO4 C6, A2
Mid term 15% CO2,C04 C1,C2,C4
Co1 C1,C2
. Cco2 C1,C2,C4
0
Final Exam 60% co3 C5.C4
CO4 C5,C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

ok owbdE

Strength of ships’ structure by W Muckle

Ship Structural Analysis and Design by Owen F Huges
Buckling of Ship Structure by Shama

Design of Ship Hull Structure by Yasuhisa Okumoto

Design Principles of Ships and Marine Structures by S C Misra
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 307 Credit Hours: 3.00
Course Title: Design of Special Ships Contact Hours: 3.00
Level and Term: Level 3 Term 1

PRE-REQUISITE
Course Code: NAME 207
Course Title: Ship Design

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

The knowledge of Ship Design — Il course is intended to provide the fundamental characteristics of a
ship’s design and how they affect its behaviour at sea are of crucial importance to many people
involved in the design of all marine vessels. This course will help to develop and apply key theories
and principles associated with the design of various types of vessels also develops fundamental naval
architecture knowledge, including a thorough exploration of its concepts and how they are practically
used in applications in ships.

OBJECTIVES

1. Toenable to interpret and apply the design and iterative procedure principles of ship.

2. To enable to impart knowledge on appropriate calculations and interpret outcomes in naval
architecture tasks.

3. To make skillful to explain a project that not only will satisfy regulations and requirements, but
also will fit in the marine environment, economic trends and the accelerating advance of
technology.

4. Toenable to design different ship efficiently and effectively.

COURSE OUTCOMES (COs)

On successful completion of this course, students should be able to:

1. Estimate the values of design optimization parameters, capacities and performances
2. Apply knowledge in practical ship designs.
3. Analyze design philosophy and design aspects of different type of ships
4. Compare characteristics of the design features of different ships
COURSE CONTENTS
1. Introduction to ship type.
2. Cargo ship: Design, general arrangement, construction, midship section, structures, equipment,
propulsion and other important systems, operations, environmental concerns, special features.
3. Passenger ship: Design, general arrangement, construction, midship section, structures,

equipment, propulsion and other important systems, operations, environmental concerns,
special features.
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4. Container Ship: - Design, general arrangement, construction, midship section, structures,
equipment, propulsion and other important systems, operations, environmental concerns,
special features.

5. Ro-Ro Ship: - Design, general arrangement, construction, midship section, structures,
equipment, propulsion and other important systems, operations, environmental concerns,
special features.

6. Tankers: - Design, general arrangement, construction, midship section, structures, equipment,
propulsion and other important systems, operations, environmental concerns, special features.

7. Trawler: Design, general arrangement, construction, midship section, structures, equipment,
propulsion and other important systems, operations, environmental concerns, special features.

8. Tug: Design, general arrangement, construction, midship section, structures, equipment,
propulsion and other important systems, operations, environmental concerns, special features.

9. Dredger: - Design, general arrangement, construction, midship section, structures, equipment,
propulsion and other important systems, operations, environmental concerns, special features.

10. High Speed Ship: - Design and construction including special characteristics. Hydrodynamics
of small high-speed craft including planning hulls, air cushion vehicles, surface effect ships and
catamarans.

11. Submarine and Warship: - Design and construction including special characteristics.

12. Sailing yacht: Forces and moments acting on a sailing yacht, Speed polar diagrams, Two- and
three-dimensional airfoil theory, Application to keel and rudder design, Yacht model testing.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (PO)
1(2|3/4/5/6/7/8 9101112
Estimate the values of design optimization J
parameters, capacities and performances
CO2 | Apply knowledge in practical ship designs. N

No. COURSE OUTCOMES (COs)

Co1

Analyze design philosophy and design
co3 : ) v
aspects of different type of ships.
co4 Compare characteristics of the design J

features of different ships.

COURSE OUTCOMES & GENERIC SKILLS

No. | COURSE OUTCOMES (COs) Bloom’s 1 op | op | kp | ASSeSSment
Taxonomy Methods

Estimate the wvalues of design

CO1 | parameters, capacities and C2 6 5 | CT,F, ASG
performances

co2 Apply knowledge |_n practical ship c3 3 14| CT,MT,F
designs and construction

co3 Analyze de§|gn philosophy a_nd design ca 4 g CT.F
aspects of different type of ships

co4 Compare characteristics of different 5 ; 7 MT.
design stages

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
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Exam)

CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,
Q — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO3 | Design solutions for complex engineering problems that meet specified needs with
appropriate estimate the values of design parameters, capacities and performances

CO2-PO1 | Apply knowledge of science and engineering fundamentals to the solution of
complex engineering problems based on apply the knowledge in practical ship
designs and construction.

CO3-PO4 | To conduct investigations of complex problems using research-based knowledge to
analyze the design philosophy and design aspects of different type of ships.

CO4-PO7 | Understand and evaluate the sustainability and impact of professional engineering
work to compare the characteristics of different design feature.

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Engagement

Teaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Design of General Cargo ship
Class 1 Introduction to various ship types
Class 2 Design, general arrangement, construction and midship section of cargo
ship
Class 3 [Structural equipment, propulsion and other important systems of cargo
ship
Week 2 Design of General Cargo ship and Passenger ship CT 1,
Class 4 Environmental concerns and special features of cargo ship, general Final Exam
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arrangement, construction and midship section of passenger ship.

characteristics

Class 5  [Structures, equipment, propulsion and other important systems of
passenger ship
Class6  (Operations, environmental concerns and special features of passenger
ship
Week 3 Design of Container Ship
Class 7 Design, general arrangement, construction and midship section of
container ships
Class 8  |Structures, equipment, propulsion and other important systems of
container ships
Class 9  |Operations, environmental concerns and special features of container
ships
\Week 4 Design of Ro-Ro Ship
Class 10  |Design, general arrangement, construction and midship section of Ro-
Ro ships
Class 11  |Structures, equipment, propulsion and other important systems of Ro-
Ro ships
Class 12  |Operations, environmental concerns and special features of Ro-Ro ships
\Week 5 Design of Oil Tanker CT 2
Class 13  |Design, general arrangement, construction and midship section of Final Exam
tankers
Class 14  |Structures, equipment, propulsion and other important systems of
tankers
Class 15 |(Operations, environmental concerns and special features of tankers
Week 6 Design of Dredger
Class 16  |Design, general arrangement, construction and midship section of
dredgers
Class 17  |Structures, equipment, propulsion and other important systems of
dredgers
Class 18 |Operations, environmental concerns and special features of dredgers
Week 7 Design of Submarine and Warship
Class 19  |Design and construction of Submarines
Class 20  |Design and construction of Submarines
Class 21  |Design and construction of Frigate
Week 8 Design of Submarine and Warship
Class 22 |Design and construction of Frigate )
Class 23  |Design and construction of Corvette Mid Term,
Class 24  |Design and construction of Corvette Final Exam
Week 9 Design of Special Type of Ship
Class 25 |Design and construction of OPV
Class 26  |Design and construction of OPV
Class 27  |Design and construction of LPC
Week 10 Design of Special Type of Ship
Class 28  |Design and construction of LPC
Class 29  |Design and construction of LCT
Class 30  |Design and construction of LCVP
Week 11 Design of High Speed Ship )
Class 31  |Design and construction of High speed crafts including special Mid Term,
characteristics Final Exam
Class 32  |Design and construction of High speed crafts including special
characteristics
Class 33  |Design and construction of multi-hull vessels including special
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Week 12 Design of High Speed Ship

Class 34 |Hydrodynamics of small high-speed craft including planning hulls

Class 35 |Hydrodynamics of small high-speed craft including air cushion vehicles

Class 36  |Hydrodynamics of small high-speed craft including surface effect ships

Week13 Design of Sailing Yacht

Class 37  |Hydrodynamics of small high-speed craft including catamarans

Class 38  |Forces and moments acting on a sailing yacht

Class 39  [Speed polar diagrams CT3,
Week 14 Design of Sailing Yacht Final Exam
Class 40  [Two- and three-dimensional airfoil theory

Class 41 | Application to keel and rudder design

Class 42 | Yacht model testing

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ 20% C01, C0O2, Cos3 C2,C3
Continuous | Assignment 1-3 COo3 C3,C5
Assessment C_:I_ass _ 504 CO01, C0O2, COs3, ca
(40%) Participation CO4
Mid term 15% C02,C0O4 C2,C5
co1 C2
. CO2 C3,C2,C5
Final Exam 60% co3 ca
CO4 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS

1. Hydrodynamics of High Speed Marine Vehicles, O.M. Faltinsen, 2005, Cambridge University

Press.

2. Practical Ship Design, D.G.M. Watson, 1998, Elsevier Science Ltd. Fiber Glass Boats, Hugo
Du Plessis, 3rdE dition, 1996, McGraw-Hill Book Company.
3. Reeds Naval Architecture For Marine Engineers, E A Stoke

4. Modern Warship: Design and Development, Norman Friedman
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 308 Contact Hours: 3.00
Course Title: Application of ship design software Credit Hours: 1.50
Level and Term: Level 3 Term 1

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Application of ship design software course is designed to teach students about the basic design
drawings of different types of ship and floating structures by using AutoCAD, Maxsurf and
Rhinoceros software. Students will be able to perform necessary calculations related to the basic
design of ship, hydrostatic, trim and stability, resistance and required power calculations. It is
expected that students will develop critical thinking about measuring characteristics of different
parameters precisely, able to check their effects using calculations and finally chose the appropriate
feature.

OBJECTIVES
1. To enable students to be familiarized and produce lines plan of ship in 2-D and transform 2-D
lines plan into 3-D lines plan.
2. To enable students to generate ship’s hull from 3-D lines plan.
3. To enable students to draw different types of ship from preliminary particulars and perform
different types of analysis on the designed ship.
4. Toapply trim, stability and resistance calculation on designed ship.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:
1. Produce 2-D and 3-D lines plan from offset table.
2. Develop hull from 3-D lines plan using modern ship design software.
3. Evaluate and assess principal particulars and design ship from those data.
4. Compute and analysis hydrostatic properties of ships to produce hydrostatic curves and
prepare trim, stability and resistance calculation of the designed ship.

COURSE CONTENTS
1. Rhinoceros: Introduction about the Rhinoceros software. Use of surface and solids. Use of 3-D
lines generated in AutoCAD into Rhinoceros and develop hull surface.
2. MAXSUREF: Introduction about the Maxsurf software. Use of generated hull in Rhinoceros into
the Maxsurf and analysis of hydrostatics, stability parameters.

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

| No. | COURSE OUTCOMES (COs) | PROGRAM OUTCOMES (POs) |
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4 6 819101112
Produce 2-D and 3-D lines plan from
Cco1
offset table.
Develop hull from 3-D lines plan using
CO2 . .
modern ship design software.
co3 Evaluate and assess principal particulars
and design ship from those data.
Compute and analysis hydrostatic
properties of ships to produce hydrostatic
CO4 ) - v
curves and prepare trim, stability and
resistance calculation of the designed ship.
COURSE OUTCOMES & GENERIC SKILLS
No. | COURSE OUTCOMES (COs) | _Dlo0m’S | cp | cp | gp | Assessment
Taxonomy Methods
col Produce 2-D and 3-D lines plan c3 RTPR
from offset table.
CO?2 De_velop hull frc_)m 3-_D lines plan 3 RTPR
using modern ship design software.
Evaluate and assess principal
CO3 | particulars and design ship from C3,C3 1 1-4 R,T,PR
those data.
Compute and analysis hydrostatic
properties of ships to produce
CO4 | hydrostatic curves and prepare C3 1 1-4 R,T,PR
trim, stability and resistance
calculation of the designed ship.
(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project, Q
— Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications
CO1-pPO1 Students will apply their knowledge to develop concept of 3-D lines plan.

Students will acquire knowledge on modern software to draw 3-D lines plan, offset
CO2-PO5

table and 3-D hull.

Students will apply their knowledge to assess the requirement and estimation of
CO3-PO1 o . . .

principal particulars to design a ship.

Students will acquire knowledge to evaluate the hydrostatic parameters, trim,
CO4-PO12 | stability and resistance of the designed ship at different loading conditions which

will help them in life long term.

TEACHING LEARING STRATEGY
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Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 12
Practice at CAD Lab 30
Self-Directed Learning
Preparation of Assignment 24
Preparation of Lab-test 9
Preparation of Quiz 9
Preparation of Presentation 5
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY
Lecture followed by CAD session and discussion, co-operative and collaborative method, project-

based method

COURSE SCHEDULE

Week

Week 1 | Course introduction, generation of 2-D lines plan from offset table.

Week 2 | Generation of 3-D lines plan from 2-D lines plan.

Week 3 | Generation of 3-D lines plan from 2-D lines plan.

Week 4 | Introduction to Rhinoceros software, basic command and drawings in Rhinoceros

Week 5 | Hull generation on 3-D lines plan.

Week 6 | Hull generation on 3-D lines plan.

Week 7 Introduction to Maxsurf software

Week 8 | Hull generation in Maxsurf from principal particulars

Week 9 | Hull generation and hull fairing

Week 10 | Generation of hydrostatic curves in Maxsurf and perform stability calculation

Week 11 | Stability criteria and different loading conditions

Week 12 | Calculation of resistance in Maxsurf

Week 13 | Review of the course contents

Week 14 | Final Quiz and Viva

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Bloom’s Taxonomy
CO1 Cl,C3
. Lab participation and 0 CO2 C4, Al
20”“”“0”5; Report 20% CO3 C3, C4
ssessmen co4 C3
Labtest-1,Labtest-2 30% COo1 C1,C3
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Co2 C4, C5
CO3 C3,C4
CO14 C3
Project and o
Presentation 25% CO1,C02CO4 Al, A2, A4
CO1 CO?2
i CO2 CO3
0,
Lab Quiz 25% o3 o
CO14 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

REFERENCE BOOKS
1. Manuals of Maxsurf
Manuals of Rhinoceros
Ship Design and Performance for Masters and Mates
Ship Stability for Masters and Mates
Theoretical Naval Architecture

ok~ wd
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 309 Credit Hours: 3.0
Course Title: Marine Engineering-I Contact Hours: 3.0
Level and Term: Level 3 Term 2

PRE-REQUISITE
Course Code: NAME 177
Course Title: Thermal Engineering

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Compulsory Theoretical Course

Marine Engineering-1 course is designed to teach students about the basic concepts of Engines, details
of components, operation, combustion of Internal Combustion Engine, components & operation of
Gas Turbine used in ships, Marine fuels & properties and components and details of Ships Shafting
system. Students will be able to select the suitable marine engine, fuels and lubricants and shafting
system for the ships including necessary calculations related with them. It is expected that students
will be able to analyze critically for the selection of correct machinery and propulsion system for the
designed ship. Students will also be able to analyze the defects of machinery and ships shafting
system while working as Marine engineer on board.

OBJECTIVE
1. To provide basic concepts of Various Engine

2. To learn the details of Marine Engines and Gas Turbine.

3. To analyze the various defects and problems related to IC Engine.

4. Toanalyze and learn about different marine fuels.

5. To provide the concepts of Various shafting equipment and System
COURSE OUTCOMES (COS)

On successful completion of this course, students should be able to:
1. Describe the components and working aspects of different types of Internal Combustion engine
and gas turbine
2. Evaluate the different types of special features of various types of marine engine and gas
turbine
3. Explain the characteristics of different types of marine fuels
4. Describe the shafting system of a ship and the various components of shafting system

COURSE CONTENT

1. Marine Engines

a. Diesel Engine/ Cl Engine: Related terminology and definitions, Valve timing diagram, ClI
engine: Basic parts of Cl engines, Types, Combustion including phases, Fuel pump
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mechanism and operation, governor mechanism and operation.

b. SI engine: Combustion of Sl engine, Carburettor, Supercharging, scavenging, low load
running, lube oil testing etc, Engine operation, testing and Fuel metering.

c. Gas Turbine: Description of major components of GT, Working principle, Practical session
on GT propulsion, Construction of compressor and combustion chamber of GT, Various
system of GT, Advantage and disadvantage.

d. Engine diagnosis and fault finding: Crankcase explosion, Crankshaft deflection, Load trials.
Selection criteria of marine engine.

Marine Fuels

Types (Petrol, Diesel, Octane, Biofuels etc.), Octane No, Centane No, Gravity and testing,
Description and characteristics of HSDO, LHSDO, IFO

Power Transmission

a

Principle and mechanism of Gear box: Coupling and clutch, solid drive coupling, Fluid drive
coupling, and other couplings.

Description of ship’s shafting system, Description of components, Construction and
operation: Thrust block, Plummer block, Bulkhead gland, Stern tube, loose coupling.

Shafting alignment requirements and various methods

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES

PROGRAM OUTCOMES (POs)
No. COURSE OUTCOMES (COs) 11273 4[5 8l 7189l 10 111 12
Describe  the components and  working
CO1 | aspects of different types of Internal | V
Combustion engine and gas turbine
Evaluate the different types of special features
CO2 | of various types of marine engine and gas \
turbine
co3 Explal_n the characteristics of different types J
of marine fuels
Describe the shafting system of a ship and the
CO4 : : \/
various components of shafting system

COURSE OUTCOMES & GENERIC SKILLS

No. | COURSE OUTCOMES (COs) | _Bloom’'s | op | oo | p | /Assessment
Taxonomy Methods
Describe  the components and
col working aspects of fjlfferen_t types c1 1 1 1-4 CT.F
of Internal Combustion engine and
gas turbine
CO2 | Evaluate the different types of C3 1 1 1-4 | CT/ASG, MT,
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special features of various types of F
marine engine and gas turbine

co3 E_xplam the charaf:terlstlcs of A3 3 3 5 CT/ASG, MT,
different types of marine fuels F
Describe the shafting system of a

CO4 | ship and the various components A2 4 2 1-4 F

of shafting system

(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,
Q — Quiz, ASG — Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term
Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications

CO1-PO1 | The knowledge of components and working principle of different types of Internal
Combustion engine and gas turbine

CO2-PO2 | To Evaluate the different types of special features of various types of marine engine
and gas turbine

CO3-PO4 | To be able to explain the characteristics of different types of marine fuels

CO4-PO3 | This is required in order to describe the propulsion and shafting system of a ship

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

TEACHING LEARING STRATEGY

Engagement

Teaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 30
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 3
Final Examination 3
Total 120
COURSE SCHEDULE
Week Contents Assessment
Week 1 Introduction

Class 1 Introductory class
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Class 2 Marine Engines : Study of ICE, Related terminology
Class 3 Marine Engines : Types of ICE, Operation of ICE
Week 2 Basics of IC Engine
Class 4  [Study of CI engine: Basic parts of Cl & Sl engine
Class 5  [Study of CI engine: Descriptions of components of Cl engine CT1,
Class 6  [Study of CI engine: Descriptions of components of Cl engine Final Exam
Week 3 Two stroke and four stroke IC engine
Class 7 Study of ClI engine: Two Stroke and Four Stroke ICE
Class 8 Study of operation of Four stroke I1C engine
Class 9 Study of operation of Two stroke IC engine
Week 4 Combustion of CI &SI Engine
Class 10  [Study of CI engine: Combustion of CI engine
Class 11  [Study of CI engine: Combustion of CI engine
Class 12  |Study of CI engine: Combustion of Sl engine
Week 5 Important Clearance and Fuel Injection System CT 2,
Class 13 [Study of IC engine: Important Clearances of IC engine Final Exam
Class 14  |Fuel Injection System, requirement and Types
Class 15  |Fuel Injection System, Types
Week 6 Governor
Class 16  |Governor, Types of Governor
Class 17  |Basic operation of Governor
Class 18 |[Components and working principle of a governor
Week 7 Low Load Running and Supercharging
Class 19  |Low Load Running, Effects of Low load running, Methods to overcome
Low Load Running Effects
Class 20  Supercharging, Turbo Charging Mid Term,
Class 21  |Assessment 02 Final Exam
Week 8 STC, Scavenging, Crank case Explosion
Class 22  |Description and operation of Sequential Turbocharging
Class 23  |Scavenging
Class 24  |Crank case explosion, causes and remedies
Week 9 Fuel Timing and Tuning
Class 25 |Crank shaft deflection, reasons & remedies
Class 26  |Phasing, Calibration and Timing
Class 27  [Tuning of ICE
Week 10 Problems related to ICE
Class 28  |Problems Related to ICE
Class 29  |Problems Related to ICE
Class 30  |Mid-term exam
Week 11 Gas Turbine
Class 31 |Problems Related to ICE Mid Term,
Class 32  (Gas Turbine: Classifications, Advantage & disadvantage Final Exam
Class 33  |Gas Turbine: Description of major components
Week 12 Gas Turbine
Class 34  |Gas Turbine: Working principle of GT
Class 35 |Gas Turbine: Practical session on GT propulsion & working principle
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Class 36 |Gas Turbine: Description of Compressor and combustion chamber of GT

Week13 Ship’s Shafting System

Class 37  |Gas Turbine: Practical session on GT

Class 38  |Power transmission: Description of ship’s shafting system & description
of components CT3,
Class 39  |Power transmission: Construction & Operation of Thrust block, Plummer [Final Exam
block, Bulkhead gland ,Stern tube, Loose coupling

Week 14 Shaft Alignment Methods

Class 40  [Power transmission : Rough methods Shaft alignment
Class 41  [Power transmission : Precision methods of Shaft alignment
Class 42  |Assessment

LINKAGE OF CO WITH ASSESSMENT METHODS & THEIR WEIGHTS

Components Grading COs Blooms Taxonomy
Class Test/ 0% C01, C02, Cos3 C1,C2,C4
Continuous | Assignment 1-3 ° CO3 C3,C4
Assessment Class C0O1, C02, Cos3
0 1 1 i)
(40%) Participation % CO4 C6, A2
Mid term 15% C02,C0O4 C1,C2,C4
co1 C1,C2
. Cco2 C1,C2,C4
0
Final Exam 60% co3 ca
CO4 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)
REFERENCE BOOKS

Engineering Fundamentals of the internal combustion Engine - Willard W. Pulkrabek
Maine Internal Combustion Engine — A. B. Kane.

Marine Diesel Engine- Divehi Arana.

Pounder’s Maine Diesel Engine and as Turbine- Doug woodland

A
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Military Institute of Science and Technology
Department of Naval Architecture and Marine Engineering

COURSE INFORMATION

Course Code: NAME 310 Credit Hours: 1.50
Course Title: Marine Engineering Lab-I Contact Hours: 3.00
Level and Term: Level 3 Term 2

PRE-REQUISITE
None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

RATIONALE

Marine Engineering Sessional — | course is designed to familiarized the students with various types of
marine machineries and give an overview about their construction and working principles. The
students will be able to relate their theoretical knowledge with the experiments performed in this
course and comprehend those with industrial training.

OBJECTIVES
1. To give an overview and idea about the machineries used in marine vessels and
shipbuilding industries
2. To enable students to be familiarized with the construction (assembling and disassembling),
functions and performance test of different engine and its associated components.
3. The course will also be comprehended with an industrial visit to a reputed shipyard and
shipbuilding industry.

COURSE OUTCOMES (COs)
On successful completion of this course, students should be able to:

1. Outline different kinds of marine machineries and knows their working principle and
construction.

2. Predict the workability of the engines by interpretation of performance tests.

3. Comprehend the theoretical knowledge of transmission system with its practical functioning

4. Infer methods to develop efficient operation of machineries.

COURSE CONTENTS
1. Study of Sl and CI engine
Dismantling and assembling of Diesel Engine
Study of valve timing and diagram
Study of tappet adjustment and bumping adjustment
Performance test of a high speed diesel engine
Study of automotive transmission system
Study of diesel power plant of MIST
Study of steam boiler and steam turbine unit
. Study of Gas turbine
10. Study of air compressor and refrigeration system

© oo Nk~ wWwD

MAPPING OF COURSE OUTCOMES AND PROGRAM OUTCOMES
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PROGRAM OUTCOMES (POs)

No. COURSE OUTCOMES (COs) 1727314151617 89 1011112

Outline different kinds of marine
CO1 | machineries and knows their working |
principle and construction.

Predict the workability of the engines by J

coz2 | . .
interpretation of performance tests.

Conform the theoretical knowledge of
CO3 | transmission system with its practical | V
functioning

Infer methods to develop efficient J

CO4 . -
operation of the machineries.

COURSE OUTCOMES & GENERIC SKILLS

No. | COURSE OUTCOMES (COs) | _D0mS | cp | cp | kp | AsSessment
Taxonomy Methods
Outline different kinds of marine
co1 mach_lnerles anq _knows their c1 14 R.Pr
working principle and
construction.
Predict the workability of the
CO2 | engines by interpretation of Cc2 1-4 R, Q, Pr
performance tests of the engines.
Conform the theoretical
CO3 | knowledge of transmission system A2 1-4 R,Q,Pr
with its practical functioning.
coa Infer methods to dev_elop_ efficient ca 1.4 R.Q, Pr
operation of the machineries.
(C1 — Remember, C2 — Understand, C3 — Apply, C4 — Analyze, C5 — Evaluate, and C6 — Create;
CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test, PR — Project,
Q — Quiz, ASG - Assignment, Pr — Presentation, R — Report, F — Final Exam, MT- Mid Term
Exam)

JUSTIFICATIONS OF CO-PO MAPPAING

Mapping Justifications
COL-POL The students will be able to identify the distinguishing features of marine
machineries by utilizing the fundamental operating principle of them.
By interpreting the experimental data, students will predict the operating life and
CO2-PO4 - .
efficiency of engines.
Experiments performed on transmission system can help the students to recall and
CO3-PO1 :
reproduces the theoretical knowledge.
CO4-PO9 Students will be able to perform and guide to ensure the effective measures to
operate the machineries efficiently.
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TEACHING LEARING STRATEGY

Teaching and Learning Activities Engagement
(hours)
Face-to-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
Prepa