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CHAPTER -1

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 2014-2015
i.e. Nuclear Science & Engineering (NSE), Biomedical Engineering (BME), Architecture
(Arch) and Environmental, Water Resources & Coastal Engineering (EWCE).

1.2 Vision and Mission of MIST.

Vision:

To be a centre of excellence for providing advanced quality education in the field of scientific,
engineering and technology advanced to create diverse quality leaders and professionals and
conduct innovative research to meet the national and global needs and challenges.

Mission
MIST is working on following missions:

a. To develop as a Centre of Excellence for providing comprehensive education and
conducting creative and innovative research in diverse disciplines of engineering, technology,
science, management and related fields.

b. To produce technologically advanced intellectual leaders and professionals with high
moral and ethical values to meet the national and global needs for sustainable socio- economic
development.

c. To provide consultancy, advisory and testing services to government, industrial,
educational and other organizations to render technical support for widening practical
knowledge and to contribute in sustainable socio-economic advancement.

d. To extend collaborative and research activities with national and international
communities for life-long learning and long term interaction with the academician and industry.

1
RESTRICTED



1.3

Motto:
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Motto and Values of MIST.

As an Institution without gender biasness, MIST is steadily upholding its motto “Technology
for Advancement” and remains committed to contribute to the wider spectrum of national
educational arena, play a significant role in the development of human resources and
gradually pursuing its goal to grow into a ‘Centre of Excellence’.

Values:
Integrity and Respect- We embrace honesty, inclusivity, and equity in all that we do.
Honesty and Accountability- Our actions reflect our values, and we are accountable
for both.

Dedication to Quality and Intellectual Rigour- We strive for excellence with
energy, commitment and passion.

Pursuit of Innovation- We cultivate creativity, adaptability and flexibility in our
students, faculty and staff.

a.
b.

1.4

Eligibility of Students for Admission in MIST.

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 in Science
Group obtaining GPA 4.00 (without fourth subject) in the scale of 5.0 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 'A+'" (Plus) in any
TWO(2) subjects out of FIVE (5) subjects including Mathematics, Physics,
Chemistry, English, and Bengali and 'A" in rest THREE (3) subjects.

(2) The applicant must have qualified in minimum five subjects including
Mathematics, Physics, Chemistry and English Language with minimum ‘B’ in
average in GCE ‘O’ Level and in ‘A’ level he/she must have obtained
minimum ‘A’ in ONE subject out of three subjects including Mathematics,
Physics, and Chemistry with and minimum ‘B’ in rest TWO subjects.

(3)Applicants who have passed HSC or Equivalent examination in the current
year or one year before the notification for admission can apply.

(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.
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2)

©)

In the event of non-availability of foreign students, Bangladeshi civil
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Must have security clearance from respective Embassy/High

Commission in Bangladesh.

Sex: Male and Female.

candidates will fill up the vacancies.

Number of Seats.

The highest number of seats for 04(Four) years Bachelor Degree in Engineering
programs (Unit— A) and 5 (Five) years Bachelor Degree of Architecture programs 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 and Communication Engineering (EECE), 60

4 Mechanical Engineering (ME) 60

5 Aeronautical Engineering (AE) 50

6 A | Naval Architecture and Marine Engineering (NAME) 40

7 Biomedical Engineering (BME) 40

8 Nuclear Science and Engineering (NSE) 40

9 Environmental, Water Resources & Coastal Engineering 60

(EWCE)

10 Industrial and Production Engineering (IPE) 50

11 Petroleum and Mining Engineering (PME) 25

12 B | Architecture (Arch) 25
Total 570

The total number is 570. In general, about 50% seats will be allocated to military
officers. However, in case of the requirement of military students vacancy is less in
any particular year, the deficient vacancy will be filled up by civil students. MIST
also maintains quota as mentioned below:

Ser Quota Allocation Seats

1 [ General Candidates 54%

2 | Children of Military Personnel 40%

3 | Children of Freedom Fighters 2%

4 | Tribal Citizen 1%

5 | International Students 3%
Total 100%

3
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1.6 Admission Procedure

1.6.1 Syllabus for Admission Test: Admission test will be conducted on the basis
of the syllabus of Mathematics, Physics, Chemistry and English (comprehension and
functional) subjects of HSC examinations of all boards of secondary and higher
secondary school certificates. Admission test will be conducted out of 200 marks
and the distribution of marks is given below:

Ser.| Subjects Marks
a. | Mathematics 60
b. Physics 60
C. Chemistry 60
d. English 20
Total = 200

1.6.2 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. 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.

1.6.3 Medical Check Up: Civil candidates selected through admission test will go for
medical checkup in MIST/ CMH. 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.

Students Withdrawal Policy

1.7.1 For Poor Academic Performance.

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 supplementary/ self study (for graduating student) examination as

per examination policy.

b. Students may also retake the failed subject/ course in regular term/short term as
per

examination policy.

c. Maximum grading for supplementary/ self study examination etc of failed subjects

4
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will be B+ as per examination policy.

d. 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.

e. 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.

f.  Minimum credit requirement for the award of bachelor’s degree in Engineering
(B.Sc 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.

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

h. All other terms and conditions of MIST Examination Policy remain valid.

Withdrawal on Disciplinary Ground

a. Unfair Means: Adoption of unfair means may result in expulsion of a student
from the program and 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.

5
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c. 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/ program 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.

1.7.3 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 by the approval of Academic
Council of MIST, but he/she has to complete the whole program within 06 (six)
academic years (for Architecture 07 academic years) from the date of his/her
registration.

6
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CHAPTER -2

RULES AND REGULATIONS FOR UNDERGRADUATE PROGRAMME AT
MIST

2.1 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

2.2.1 The salient features of the Course System are as follows:

a. 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.

b. Students will not face any level repeat for failing.

c. Students will get scope to improve their grading.

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

e. Continuous evaluation of students’ performance.

f. Promotion of student-teacher interaction and contact.

2.2.2 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.

2.2.3 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

2.3.1 There will be two terms Spring Term (Jan-Jun) and Fall Term (Jul-Dec) in an
academic year. In addition to these two regular terms there will be a short term after the
Fall Term of each academic session. During the short term, students can take only failed
courses to cover up the credit deficiencies.

2.3.2 Respective departments will take the decisions about courses to be offered during
each short term depending upon the availability of course teachers and number of students
willing to take a particular course.

7
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2.4 Duration of Terms

2.4.1 The duration of each of Term I(Spring) and Term II(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
5. [Term Final Examination 2/3 weeks
6. [Term End Vacation 1/2 week

2.4.2 The duration of a Short Term will be around 7 weeks of which about 6 weeks will be spent
for class lectures and one week for Term Final Examination. The duration for Short Term and
Examination will be as under:

Ser [Events Durations
1./Classes 6 weeks
2 [Final Examination 1 week
Total 7 Weeks

2.5 Course Pattern and Credit Structure

The undergraduate program is covered by a set of theoretical courses along with a set of laboratory
(sessional) courses to support them.

2.6 Course Designation System

2.6.1 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 left most digit corresponds to the year in which the course is normally taken by the
students. The second digit is reserved for departmental use. It usually identifies a specific area/group
of study within the department.

b. The right most digit is an odd number for theoretical courses and an even number for
sessional courses.

8
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2.6.2 The course designation system is illustrated as follows:

AEAS 101 Introduction to Aeronautical Engineering

}

Course Title

Odd digit designates a theoretical course
Reserved for departmental use

* Signifies 15t Year/ 1% Level course

> Department Identification (Aerospace Discipline)

AEAS 206 Mechanics of Solids Sessional

Course Title
Even digit designates a sessional course
Reserved for departmental use

Signifies 2" year/ 2" Level course

Department Identification (Aerospace Discipline)

v

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.
b. Sessional Courses: Credits for sessional courses is half of the class hours per week per
term.

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.

b. 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

2.9.1 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.

9
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2.9.2  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 Student Adviser

2.11.1 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.

2.11.2 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.

2.11.3 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

2.12.1 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.

2.12.2 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.

2.12.3 Pre-conditions for Registration.

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 a hall 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-
10
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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.

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

2.12.5 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.

2.12.6 Limits on the Credit Hours to be taken

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 Commandant,
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.

2.12.7 Course Add/Drop

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 term and only during the first
week of a short term. Dropping a course is permitted within the first four weeks of a regular
term and two weeks of a short 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.

2.12.8 Withdrawal from a Term

If a student is unable to complete the Term Final Examination due to serious illness or serious
accident, he/she may apply to the Head of the degree awarding department for total
withdrawal from the term before commencement of term final examination. However,

11
RESTRICTED



RESTRICTED

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.

2.13 The Grading Svystem

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 | -
'Withdrawal W -
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).

2.14 Distribution of Marks

2.14.1 Theory. Forty percent (40%) of marks of a theoretical course shall be allotted for continuous
assessment, 1.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.
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Distribution of marks for a given course per credit is as follows:

Note:

2.14.2 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

Class Performance 5%
Class Attendance 5%
Class Test/Assignment 20%
Mid Term Assessment (Exam/Project) 10%
Final Examination (Section A & B) 60%
Total 100%

a. Above mentioned distribution of marks will be applicable for ‘Assessment Strategy’
against each theoretical course mentioned in Chapter 5 and 6 of this syllabus.

b. In final exam, each section can be used for achieving not more than two course
outcomes (COs). The remaining COs should be attained from mid-term assessment or
class tests. Course teacher has to inform the student the beginning of the terms.

c. Course teacher of a particular course has to inform the department whether he/she
wants to assess mid-term through exam or project within first two weeks of beginning of
a term. The duration of mid-term examination should not be more than 50 minutes which
has to be conducted in between 6" to 9" week of a semester. If mid-term assessment is
done through project, then there should be project report and presentation.

d. The weightage of class performance can be assessed through checking attentiveness
during classes or arranging unnoticed pop quizzes.

e. The number of class tests shall be n for 3.0 and above credit courses and (n-
1) shall be considered for grading where n is the number of credits of the course.
However, for courses having credits below 3.0, the considered class tests shall be 2 out

of 3.

f. All class test will carry 20 marks each. Exam software system will finally convert
these achieved marks into total class test marks as per credit hour. i.e for n=1(20), n=2

(40), n=3 (60), n=4(80) etc.

g. Irrespective of the result of the continuous assessment (class performance, class test,
mid-term assessment), a student has to appear in the final examination (where
applicable) for qualifying/passing the concern course/ subject.

courses on the basis of the followings (all or as decided by the Examination Sub-Committee):

opo o

Class performance/observation/Conduct of lab 25%
Lab Test/Report Writing/project work/Assignment 15%
Mid Term Evaluation (exam/project/assignment) 20%
Final Evaluation (exam/project/assignment) 30%
Viva Voce/ Presentation 10%
Total 100%
13
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2.14.3 Sessional Course in English. The distribution will be as under:

a. Class performance/observation 10%
b. Written Assignment 15%
c. Oral Performance 25%
d. Listening Skill 10%
e. Group Presentation 30%
f. Viva Voce 10%
Total 100%

2.15 Basis for awarding marks for class attendance.

Marks
90% and above 100%
85% to less than 90% 90%
80% to less than 85% 80%
75% to less than 80% 70%
70% to less than 75% 60%
Below 70% 00%

2.16 Collegiate and Non-collegiate

Students having class attendance of 85% or above in individual subject will be treated as
Collegiate and less than 85% and up to 70% will be treated as Non-Collegiate in that subject.
The Non-Collegiate student(s) may be allowed to appear in the examination subject to payment
of Non-Collegiate fee/fine of an amount fixed by MIST/BUP. Students having class attendance
below 70% will be treated as Dis-Collegiate and will not be allowed to appear in the
examination and treated as failed in that subject. But in a special case such students may be
allowed to appear in the examination with the permission of Commandant and it must be

approved by the Academic Council of MIST also.

2.17 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 Cq, C2, ..., Cp and his grade points in these courses are G1, G2, ... , Gp respectively then

Grade points earned in the semester

GPA =
Credits completed in the semester

Summation of (Credit hours in a course * Grade point earned in that course)
B Total number of credit hours completed

14
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CPA — r L CixGi
YL

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 n terms having total

credits of TC1, TC2, ..., TCn and his GPA in these terms are GPA1, GPA2, GPAp, respectively then
" TCi * GPAI

i, TCi

CGPA =

2.17.1 Numerical Example

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

Course Credits, C; Grade | Grade g Points, Cr*G;
AEAS 110 1.50 A- 3.50 5.250
AEAS 101 3.00 A+ 4.00 12.000
CHEM 105 3.00 A 3.75 11.250
MATH 121 3.00 B 3.00 9.000
HUM 111 3.00 B- 2.75 8.250
HUM 103 3.00 B 3.00 9.000
PHY 115 3.00 A+ 4.00 12.000
CSE112 1.50 A 3.75 5.625
Total 21.00 72.375

GPA =72.375/21.00 = 3.45
Suppose a student has completed four terms and obtained the following GPA.

Credit Hours GPA Earned,
Level Term Earned, TC; GPA; GPA*TC;
1 1 21.00 3.73 78.330
1 2 20.50 3.93 80.565
2 1 19.75 3.96 78.210
2 2 20.25 4.00 81.000
Total 81.50 318.105

CGPA =318.105/81.50 = 3.90

2.18 Minimum Earned Credit and GPA Requirement for Obtaining Engineering 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.

2.19 Minimum Earned Credit and GPA Requirement for Obtaining Architecture Degree

Minimum credit hour requirements for the award of bachelor's degree in Architecture (B.Sc.
Architecture) will be decided as per existing rules. The minimum GPA requirement for obtaining a
Bachelor's degree in Architecture is 2.20.

15
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2.20 Impacts of Grade Earned

a. 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.

b. 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.

c. 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.

d. 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.

e. If a student 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.

2.21 Classification of Students

2.21.1 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 0.0 to 36.0 0.0 to 34.0

Level 2 More than 36.0 to 72.0 More than 34.0 to 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
Level 5 More than 147.0

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

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.

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 least two

16
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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.

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

2.22 Performance Evaluation

i. 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.
ii. 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. The term GPA falls below 2.20.

b. 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.

jii. 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.

2.23 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.

2.24 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.

2.25 Attendance, Conduct and Discipline

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

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 attend classes
regularly and one is required to attend the classes as per MIST rules.

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.
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2.26 Teacher-Student Interaction

2.60 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.

2.27 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).

2.28 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.

2.29 Types of Different Examination

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 22wk 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-II 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-I and

maximum of one theory course (Failed/Improvement) in Supplementary-II.

18
RESTRICTED



RESTRICTED

C. Improvement Examination: It will be taken during Supplementary-I and
Supplementary-II Examination. Questions will be same as the question of the regular
examination of that Supplementary Examination (if any). Student can take maximum two
subjects at a time (two subjects in supplementary-I and one subject in supplementary-II)
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.

2.30 Rules of Different Examinations

2.30.1_Term Final Examination. Following rules to be followed:
a. Registration to be completed before commencement of the Term. A student has to
register his desired courses paying registration, examination fee and other related fees.
b. Late registration will be allowed without penalty within first two weeks of the term.
c. Within 1% 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.
d. Registrar office will finalize registration of all courses within 7 (seven) weeks, issue

registration slip and that will be followed by issuing Admit Card.

e. Term Final Examination to be conducted in the 18-20% week of the term as per

approved Academic Calendar.

2.30.2 Supplementary Examination. Following rules to befollowed:
a. 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-II in the first week
of Fall Term (Jul-Dec) / Spring Term (Jan-Jun) end break, respectively.

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

(Failed/Improvement) in Supplementary-II.

c. No class will be conducted.

d. 40% marks will be considered from the previous exams.

e. Maximum grading in Supplementary Exam will be ‘B+’.

f. No Sessional Exam will be conducted.
g. Examination will be taken on 60% marks like Term Final Examination.

h. If a student fails in a course more than once in regular terms, then for calculating

40% marks best one of all continuous assessment marks will be counted.
j- If anyone fails in the laboratory/sessional course, that course cannot be taken in the

supplementary examination.
k. If any 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 for appearing third time. But
anyone fails even after appearing third time. He/she has to take approval of Academic
Council of MIST for appearing 4 (last) time in a course and need to pay extra financial
penalty. If any student fails even 4™ time in a course, will not be allowed to appear

anymore in this same course.

1. Registration of Supplementary-I Exam to be done within 5% wk after completion of
Fall Term (July to Dec) and registration of Supplementary-II exam to be done during the
Mid-Term break of Spring Term (Jan to Jun), paying all the required fees.

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

n. Question Setting, Moderation, and Result Publication to be done following the same
rules of Spring (Jan to Jun) / Fall (July to Dec) Term Final Exam as per existing

Examination Policy.

p. Moderation of the questions for Supplementary-I will be done in the 5" week after
completion of Fall Term (July to Dec) Final Exam and Supplementary- II with the
moderation of the questions of Spring Term(Jan to Jun).
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q. Separate Tabulation sheet to be made.

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

2.30.3 Improvement Examination. Following rules to be followed:

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

Supplementary-II examinations.

b. For Improvement examination, registration is to be done during the registration of

Supplementary-I and Supplementary-II examinations by paying all the fees.

c. Question Setting, Moderation and Result Publication to be done with courses of

Supplementary-I and Supplementary-II 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.

e. 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 (two courses at supplementary-

I and one course at supplementary-II).

2.31 Irregular 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 AERONAUTICAL ENGINEERING (AE)
3.1 Introduction to the Program

The necessity of induction of B.Sc. in Aeronautical Engineering (AE) program at Bangladesh
has long been felt and MIST is the pioneer technical institute to introduce Aeronautical
Engineering Program in Bangladesh. Compared to any other institute of engineering including
BUET, MIST has the highest preparedness to introduce Aeronautical Engineering because of the
requirement of defense where study and practice of Aeronautical Engineering is a part of service
requirement as well as Aeronautical Engineering is required to introduce space-based research in
our country.

The proposed B.Sc. in Aeronautical Engineering (AE) program has 02 (two) major disciplines
namely Aerospace and Avionics. The proposed syllabus comprises a total of 160 credits & 194 +
8 weeks contact hours for both Aerospace and Avionics discipline.

Aeronautical Engineering plays a vital role in all fields of modern human activities. It has
established itself as one of the most important branches of engineering. The Aeronautical
Engineering undergraduate program provides an excellent technical background for persons who
want to work in the field of Aerodynamics, Jet Propulsion, Structural Analysis, Avionics and
other disciplines. In addition to lectures and practical sessions in the classroom, the
undergraduate program also includes industrial/educational visits to different reputed
industries/places both home and abroad. The new generation of Aeronautical engineers is
encouraged to undertake research and development activities in the above areas and this
department is committed to the study and analysis of fundamental as well as applied problems.
Problems of military and national importance have consequently received great emphasis in the
activities of this department. Aeronautical Engineering program of MIST was accredited by
BAETE (Board of Accreditation for Engineering and Technical Education) on 14" November
2016 for the period of 3 year.

In addition to the above there are opportunities for postgraduate studies and research leading to
higher degrees i.e. M. Sc. (Engg), M. Engg and Ph.D.

3.2 Vision and Mission of the Program

Vision: To be a part of an internationally recognized center of excellence offering a study
program of high quality teaching, research, aviation related consultancy and activities with
national relevance innovation and creativity in the field of Aeronautical Engineering.

Mission:

1. To produce engineers and researchers with sound knowledge on fundamentals of
traditional, modern and emerging areas of Aeronautical Engineering.

2. To achieve professional knowledge of aircraft design and maintenance along the

innovative design research abilities and managerial skills, which are essential for sustainable
national and global development.
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3. To provide aviation related consultancy and promote student an awareness of the life-
long learning and work as part of teams on disciplinary projects.

3.3 Program Objectives/Program Educational Objectives (PEO)

1. Our graduates will be able to solve critical technical problems related to Aeronautical
Engineering.

2. Our graduates will be able to build up successful professional careers in the field of aviation
(civil and military), government organizations, academia and military in the associated field.

3. Our graduates will be able to pursue continuous learning through professional development,
practical training and specialized certifications.

4. Our graduates will be able to undertake post graduate and doctorate and excel in academic and
research careers.

5. Our graduates will be able to positively contribute in national and global socio economic
development.

34 Learning Outcomes/Program Qutcomes (PO)

Based on the suggestion of Board of Accreditation for Engineering and Technical Education
(BAETE), Bangladesh, the Bachelor in Aeronautical Engineering (AE) program will have
following learning outcomes:

a) Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering problems.
b) 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.

c) 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.

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

e) 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.

f) 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.

2) Environment and sustainability: Understand the impact of professional engineering
solutions in societal and environmental contexts and demonstrate the knowledge of, and need for
sustainable development.
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h) Ethics: Apply ethical principles and commit to professional ethics, responsibilities
and the norms of the engineering practice.

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

J) 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.

k) 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 a team to manage projects in multidisciplinary environments.

1) 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.

3.5 Program Objectives/Program Educational Objectives and Learning
Outcomes/Program Qutcomes Matrix

No POs Statement PEO- | PEO- | PEO- | PEO- | PEO-

I. | Engineering knowledge: Apply the
knowledge of mathematics, science, | Yes No No No No
engineering  fundamentals and an
engineering specialization to the solution
of complex engineering problems.

2. | Problem analysis: Identify, formulate,
research the literature and analyze | Yes Yes No No No
complex engineering problems and reach
substantiated conclusions using first
principles of mathematics, the natural
sciences and the engineering sciences.

3. | Design/development of solutions: Design | No No No Yes | Yes
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.

4. | Investigation: Conduct investigations of
complex problems, considering design of | No No No Yes | No
experiments, analysis and interpretation of
data and synthesis of information to
provide valid conclusions.

5. | Modern tool usage: Create, select and
apply appropriate techniques, resources
and modern engineering and IT tools| No | Yes Yes Yes No
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including prediction and modeling to
complex engineering activities with an
understanding of the limitations.

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.

No

Yes

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

Yes

No

No

No

Yes

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

No

Yes

No

No

No

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

No

Yes

Yes

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.

No

Yes

No

Yes

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 a team to manage projects in
multidisciplinary environments.

No

Yes

No

No

Yes

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.

No

Yes
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1. Apply the principles and theory of aeronautical engineering knowledge to the
requirements, design and development of different aviation systems with appropriate
understanding.

2. Define and use appropriate research methods and modern tools to conduct a specific
project.

3. Learn independently, be self- aware and self- manage their time and workload.

4. Apply critical thinking to solve complex engineering problems

5. Analyze real time problems and justify the appropriate use of technology

6. Work effectively with others and exhibit social responsibility

3.7 Curriculum/ Skill mapping

Engineering
Knowledge

Design and development
solution for complex
engineering problems

A

Conduct investigation to
provide valid conclusions

A 4

Identify, formulate
and analyze
engineering
problems

A

A 4

A 4

Development and use of
modern engineering tools and
design method

A 4

Achieve life long learning in the
field of Aeronautical
Engineering and to contribute in
socio- economic development
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CHAPTER 4

COURSE CURRICULUM OF BACHELOR IN AE

4.1 Course Schedule

The course schedule for the undergraduate students of the Department of Aeronautical

Engineering (AE) is enumerated below:

Summary of Course Curriculum for Aerospace Discipline

Language/ General Inter
Level/ |Communic . Basic s Program | Technical
. Education/No . Math disciplinary . Total
Term ative . Science Core Elective
n-Skill Course Course
language
1-1 0.00 2.00 4.50 3.00 5.25 4.50 0.00 19.25
1-11 1.50 4.00 7.50 3.00 5.25 0.00 0.00 21.25
2-1 1.50 2.00 0.00 3.00 4.00 8.25 0.00 18.75
2-11 0.00 2.00 0.00 4.00 0.00 16.50 0.00 22.50
3-1 0.00 2.00 0.00 0.00 0.00 15.75 3.00 20.75
3-11 0.00 2.00 0.00 0.00 0.00 15.50 3.00 20.50
4-1 0.00 2.00 0.00 0.00 0.00 13.50 3.00 18.50
4-11 0.00 2.00 0.00 0.00 0.00 13.50 3.00 18.50
% of
Total | 1.875% 11.25% 7.50% | 8.125% 9.06% 54.68% | 7.50% | 100%
Course
Total
. 3.00 18.00 12.00 13.00 14.50 87.50 12.00 160.00
Credit Hr
Summary of Course Curriculum for Avionics Discipline
Language/| General Inter
Level/ |[Communic| Education/ | Basic Math | disciplinar Program | Technical Total
Term ative Non-Skill Science p y Core Elective —
Course
language Course
1-1 0.00 2.00 4.50 3.00 5.25 4.50 0.00 19.25
1-11 1.50 4.00 7.50 3.00 5.25 0.00 0.00 21.25
2-1 1.50 2.00 0.00 3.00 4.00 11.25 0.00 21.75
2-11 0.00 2.00 0.00 4.00 0.00 16.50 0.00 22.50
31 0.00 2.00 0.00 0.00 0.00 15.00 3.00 20.00
3-11 0.00 2.00 0.00 0.00 0.00 15.25 3.00 20.25
4-1 0.00 2.00 0.00 0.00 0.00 13.50 3.00 18.50
4-11 0.00 2.00 0.00 0.00 0.00 11.50 3.00 16.50
% of .
Total | 1.875% 11.25% | 7-50% | 8.125% 9.06% 54.68% | 7.50% | 100%
Course
Total
. 3.00 18.00 12.00 13.00 14.50 87.50 12.00 160.00
Credit Hr
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4.2 Contact hours and credit hours’ distribution in eight terms

For Aerospace Discipline

Theory | Sessional Theory Sessional Total Total Credit
Level/Term Contact Contact Credit Credit Contact Hours
Hours Hours Hours Hours Hours
11 14.00 10.50 14.00 5.25 24.50 19.25
1/11 16.00 10.50 16.00 5.25 26.50 21.25
2/1 15.00 7.50 15.00 3.75 22.50 18.75
211 18.00 9.00 18.00 4.50 27.00 22.50
3/1 17.00 7.50 17.00 3.75 24.50 20.75
3 16.00 7.00+8 16.00 450 23.00+8 20.50
weeks weeks
4/1 14.00 9.00 14.00 4.50 23.00 18.50
4/11 14.00 9.00 14.00 4.50 23.00 18.50
For 70.00+8 194.00+8
(Aerospace) 124.00 W.eeks 124.00 36.00 wéeks 160.00
For Avionics Discipline
Theory Sessional Theory Sessional Total Total Credit
Level/Term Contact Contact Credit Credit Contact Hours
Hours Hours Hours Hours Hours
1/1 14.00 10.50 14.00 5.25 24.50 19.25
1/11 16.00 10.50 16.00 5.25 26.50 21.25
2/1 18.00 7.50 18.00 3.75 25.50 21.75
2/11 18.00 9.00 18.00 4.50 27.00 22.50
31 17.00 6.00 17.00 3.00 23.00 20.00
31 15.00 8.50+8 15.00 5.25 23.50+8 20.25
weeks weeks
4/1 14.00 9.00 14.00 4.50 23.00 18.50
4/11 12.00 9.00 12.00 4.50 21.00 16.50
For
(Avionics) | 12400 | '0-00%8 124.00 36.00 194.00+8 160.00
weeks weeks
28
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Final Year Design and Research Project

Final Year Design and Research Project will have to be undertaken by students under a
supervisor in partial fulfillment of the requirement of his/her degree. Credits allotted to the
Final Year Design and Research Project will be 6 corresponding to 12 contact hours.

4.4 Term wise Distribution of Courses
LEVEL 1, TERM-I (Aerospace & Avionics)
Course No Course Name Type of [ContactCredits| Pg.
Course | hours No
PHY 101 glz;\;?ssand Oscillations, Optics and Modern Theory | 3.00 | 3.00 | 617
EECE 161 [Electrical Circuit Analysis-I Theory [ 3.00 | 3.00 | 767
MATH 101 [Differential and Integral Calculus Theory [ 3.00 | 3.00 | 650
AEAS 103 [Fundamentals of Aeronautical Engineering Theory [ 3.00 3.00 | 41
GEBS 101 [Bangladesh Studies Theory | 2.00 | 2.00 | 691
Subtotal (Theory)| 14.00 | 14.00
PHY 102 |Physics Sessional Sessional | 3.00 | 1.50 [ 624
EECE 162 [Electrical Circuit Analysis-I Sessional Sessional | 3.00 | 1.50 [ 773
SHOP 108 |Workshop Technology Sessional —I Sessional | 1.50 | 0.75 | 782
AEAS 110 [Aeronautical Engineering Drawing-I Sessional | 3.00 | 1.50 | 49
Subtotal (Sessional)| 10.50 | 5.25
Total = Contact hours: 24.50; Credits: 19.25
LEVEL-1, TERM-II (Aerospace & Avionics)
Course No Course Name Type of [Contact|Credits| Pg.
Course | hours No
Electricity and Magnetism, Thermal
PHY 111 |Physics and Mechanics Theory | 3.00 | 3.00 | 630
CHEM 101 [Fundamentals of Chemistry Theory | 3.00 | 3.00 | 637
MATH 103 Differential Equations and Matrix Theory | 3.00 | 3.00 | 656
CSE 173 [Computer Programming and Application Theory [ 3.00 | 3.00 | 757
GEA 101 [Principles of Accounting Theory | 2.00 | 2.00 [ 698
GES 101 |Fundamentals of Sociology Theory | 2.00 | 2.00 | 712
Subtotal (Theory)| 16.00 | 16.00
CHEM 102 (Chemistry Sessional Sessional | 3.00 [ 1.50 | 644
LANG 102 Communicative English-I Sessional | 3.00 [ 1.50 [ 677
Computer Programming and Application
CSE 174 [Sessional Sessional | 3.00 1.50 | 762
SHOP 112 |Workshop Technology Sessional —II Sessional | 1.50 [ 0.75 [ 787
Subtotal (Sessional)| 10.50 | 5.25

Total = Contact hours: 26.50; Credits: 21.25
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LEVEL 2, TERM-I (Aerospace)

Course No Course Name Type of | Contact Credits Pg.

course hours No

ME 249 [Engineering  Mechanics (Statics and| Theory 4.00 4.00 | 776
Dynamics)

AEAV 205 [Numerical Analysis and Applications Theory 3.00 3.00 | 378

AEAV 203 [Electronics-I Theory 3.00 3.00 | 362
Vector Analysis, Laplace Transform and

MATH 201 [Co-ordinate Geometry Theory 3.00 3.00 | 662

GEE 201 [Fundamentals of Economics Theory 2.00 2.00 | 704

Subtotal (Theory), 15.00 | 15.00

Numerical Analysis and Applications

AEAYV 206 [Sessional Sessional [ 3.00 1.50 394
AEAV 204 [Electronics-I Sessional Sessional 1.50 0.75 389
LANG 202 [Communicative English-11 Sessional |  3.00 1.50 | 677

Subtotal (Sessional)] 7.50 3.75

Total = Contact hours: 22.50; Credits: 18.75

LEVEL 2. TERM-I (Avionics)

Course No Course Name Type of | Contact Credits Pg.

course hours No
AEAV 203 [Electronics-I Theory 3.00 3.00 | 362
AEAV 201 [Electrical Circuit Analysis- I1 Theory 3.00 3.00 [ 371

AEAV 205 [Numerical Analysis and Applications Theory 3.00 3.00 [ 378

Engineering Mechanics (Statics and

ME 249  |Dynamics) Theory 4.00 4.00 | 776
Vector Analysis, Laplace Transform and

MATH 201 |Coordinate Geometry Theory 3.00 3.00 [ 662

GEE 201 [Fundamentals of Economics Theory 2.00 2.00 | 704

Subtotal (Theory)| 18.00 18.00

AEAV 202 [Electrical Circuit Analysis- II Sessional [ Sessional | 3.00 1.50 | 385

Numerical Analysis and Applications
AEAV 226 [Sessional Sessional | 1.50 0.75 | 398

LANG 202 |[Communicative English-II Sessional |  3.00 1.50 | 677

Subtotal (Sessional)] 7.50 3.75

Total = Contact hours: 25.50; Credits: 21.75
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LEVEL 2. TERM-II (Aerospace)

Pg.
Course No Course Name Type of | Contact | cpegits 8
course | hours No
AEAS 203 |Fundamentals of Fluid Mechanics Theory 3.00 3.00 | 54
AEAS 205 [Mechanics of Solids Theory 3.00 3.00 | 66
AEAS 207 [Thermodynamics Theory 3.00 3.00 77
AEAS 215 |Aircraft Aerospace Systems Theory 3.00 3.00 | 94
GELM 275 |Leadership and Management Theory 2.00 2.00 | 734
Complex Variable, Fourier Analysis and
MATH 217 |Statistics Theory 4.00 4.00 |670
Subtotal (Theory)| 18.00 18.00
AEAS 206 |Mechanics of Solids Sessional Sessional [ 3.00 1.50 73
Fundamentals of Fluid Mechanics
AEAS 204 |Sessional Sessional [ 1.50 0.75 63
AEAS 208 [Thermodynamics Sessional Sessional | 1.50 0.75 | 85
AEAS 210 |Aeronautical Engineering Drawing-II [ Sessional [ 3.00 1.50 89
Subtotal (Sessional)] 9.00 4.50
Total = Contact hours: 27.00; Credits: 22.50

LEVEL 2, TERM-II (Avionics)

Course No Course Name Ezgf_s(;f Cﬁ:&?gt Credits II:Igo

AEAV 215 [Electronics-II Theory 3.00 3.00 402

AEAV 217 J|Aircraft Electrical System Theory 3.00 3.00 [411

AEAS 203 |Fundamentals of Fluid Mechanics Theory 3.00 3.00 | 54

AEAS 207 [Thermodynamics Theory 3.00 3.00 [ 77

GELM 275 |Leadership and Management Theory 2.00 2.00 [734

Complex Variable, Fourier Analysis and

MATH 217 [Statistics Theory 4.00 4.00 |[670
Subtotal (Theory) | 18.00 | 18.00

AEAV 216 [Electronics-II Sessional Sessional | 3.00 1.50 [418

AEAV 218 J|Aircraft Electrical System Sessional Sessional | 1.50 0.75 422

AEAS 208 [Thermodynamics Sessional Sessional | 1.50 0.75 | 85

AEAS 210 |Aeronautical Engineering Drawing-II | Sessional | 3.00 1.50 | 89
Subtotal (Sessional)l 9.00 4.50

Total = Contact hours : 27.00 ; Credits hours : 22.50
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LEVEL 3, TERM-I (Aerospace)

Course No Course Name Type of | Contact Credits Pe.
course | hours No
AEAS 301 [Heat Transfer Theory 3.00 3.00 103
AEAS 335 |Applied Aerodynamics Theory 3.00 3.00 | 115
AEAS 3XX [Elective | Theory | 3.00 3.00
AEAS 307 |Aircraft Loading & Structure Analysis | Theory 3.00 3.00 | 127
AEAS 331 Material Science & Aerospace Materials| Theory 3.00 3.00 | 135
Engineering Ethics and Moral
GEEM 339 [Philosophy Theory | 2.00 2.00 | 718
Subtotal (Theory), 17.00 | 17.00
AEAS 336 |Applied Aerodynamics Sessional Sessional| 1.50 0.75 1123
AEAS 338 |Aerospace Propulsion Sessional Sessional| 1.50 0.75 | 146
AEAS 322 [Heat Transfer Sessional Sessional| 3.00 1.50 | 110
Material Science & Aerospace Materials
AEAS 332 [Sessional Sessional| 1.50 0.75 [142
Subtotal (Sessional) 7.50 3.75
Total = Contact hours : 24.50 ; Credits : 20.75

LEVEL — 3, TERM —1 (Avionics)

Course No Course Name Type of [ Contact [Credits| Pg.

course | hours No

AEAV 301 |Digital Systems Theory 3.00 3.00 [426

AEAV 303 [Signals and Systems Theory 3.00 3.00 (434
AEAS 3XX [Elective I Theory 3.00 3.00

AEAV 309 JAircraft Avionics Systems Theory 3.00 3.00 (462

AEAS 335 |Applied Aerodynamics Theory 3.00 3.00 [115

Engineering Ethics and Moral

GEEM 339 [Philosophy Theory 2.00 2.00 [718
Subtotal (Theory)| 17.00 | 17.00

AEAV 302 [Digital Systems Sessional Sessional| 3.00 1.50 [442

AEAS 338 |Aerospace Propulsion Sessional Sessional| 1.50 0.75 |146

AEAS 336 [Applied Aerodynamics Sessional Sessional| 1.50 0.75 [123
Subtotal (Sessional)] 6.00 3.00

Total = Contact hours: 23.00; Credits hours: 20.00

Note: List of AEAS 3XX is given in para 4.5
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LEVEL 3, TERM-II (Aerospace)

Course No Course Name Type of | Contact Credits Pg.
course | hours No
AEAS 315 |Aircraft Stability and Control Theory 3.00 3.00 | 149
Mechanics of Structures, Structural
AEAS 317 |Vibration and Aero Elasticity Theory | 4.00 4.00 | 157
AEAS 319 Machine Design Theory 3.00 3.00 | 167
AEAV 3XX [Elective 11 Theory 3.00 3.00
AEAS 325 |Computational Fluid Dynamics Theory 3.00 3.00 | 175
Subtotal (Theory)| 16.00 16.00
8
AE 300 |Industrial Training Sessional| Weeks 1.00 | 232
Measurement and Aircraft Instruments
AEAYV 330 |Sessional Sessional| 1.50 0.75 | 485
Computational Fluid Dynamics
AEAS 326 |Sessional Sessional| 1.50 0.75 | 183
Fundamentals of Research
GERM 352 [Methodology Sessional| 4.00 2.00 [ 724
Subtotal (Sessional) 7.00+8 4.50
weeks
Total = Contact hours: 23.00+8weeks; Credits: 20.50
LEVEL -3, TERM — 11 (Avionics)
Course No Course Name Type of Contact Credits Pe.
course hours No
AEAV 305 |Communication Engineering Theory | 3.00 3.00 446
AEAV 307 [Electro-Magnetic Field Theory Theory | 3.00 3.00 453
AEAYV 313 Digital Signal Processing Theory | 3.00 3.00 | 470
AEAV 3XX [Elective 11 Theory | 3.00 3.00
AEAS 315 |Aircraft Stability and Control Theory | 3.00 3.00 149
Subtotal (Theory)| 15.00 | 15.00
8
AE 300 [Industrial Training Sessional| weeks | 1.00 | 232
AEAV 306 [Communication Engineering Sessional |Sessional| 1.50 0.75 477
AEAV 324 Digital Signal Processing Sessional Sessional| 1.50 0.75 481
Measurement and Aircraft Instruments
AEAV 330 [Sessional Sessional| 1.50 0.75 485
Fundamentals of Research
GERM 352 Methodology Sessional| 4.00 200 | 724
Subtotal (Sessional) 2010 | 525
weeks

Total = Contact hours: 23.50 +8 weeks; Credit hours: 20.25

Note: List of AEAV 3XX is given in para 4.5 & 4.6
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LEVEL 4, TERM-I (Aerospace)

Type of | Contact . Pg.
Course No Course Name Course | hours Credits No
AEAS 437 |Aerospace Vehicle Design Theory 3.00 3.00 186
Rotor-dynamics and Aircraft
AEAS 439 PPerformance Theory 3.00 3.00 199
AEAS 447 [Space Engineering Theory 3.00 3.00 205
GESL 409 [Environment Sustainability and Law | Theory 2.00 2.00 742
AEAS 4XX Elective 111 Theory 3.00 3.00
Subtotal (Theory) 14.00 14.00
Final Year Design and Research
AEAS 400 PProject Sessional|  6.00 3.00 235
AEAS 438 |Aerospace Vehicle Design Sessional |Sessional| 3.00 1.50 194
Subtotal (Sessional) 9.00 4.50
Total = Contact hours :23.00; Credit hours : 18.50
LEVEL 4, TERM-I (Avionics)
Type of | Contact . Pg.
Credit
Course No Course Name Course | hours red® 1 No
AEAV 401 Microwave Engineering Theory 3.00 3.00 503
AEAYV 407 Radar Engineering Theory 3.00 3.00 510
AEAS 447 Space Engineering Theory 3.00 3.00 205
GESL 409 [Environment Sustainability and Law | Theory 2.00 2.00 742
AEAS 4XX Elective I1I Theory 3.00 3.00
Subtotal (Theory) 14,00 14.00
Final Year Design and Research
AEAYV 400 PProject Sessional|  6.00 3.00 536
AEAV 408 Radar Engineering Sessional Sessional| 1.50 0.75 515
AEAYV 442 Microwave Engineering Sessional Sessional|  1.50 0.75 519
Subtotal (Sessional) 9 00 4.50

Total = Contact hours :23.00; Credit hours : 18.50

Note: List of AEAS/AEAV 4XX is given in para 4.5 & 4.6
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LEVEL 4, TERM-II (Aerospace)

Course No Course Name Type of |Contact|Credits | Pg.
course | hours No
AEAS 407 [Turbo Machinery Theory | 3.00 3.00 213
AEAV 411 [Control Systems Engineering Theory | 3.00 3.00 489
AEAS 413 [High Speed Aerodynamics Theory | 3.00 3.00 | 224
GEPM 469 [Project Management and Finance Theory | 2.00 2.00 | 750
AEAS 4XX [Elective IV Theory | 3.00 3.00
Subtotal (Theory) 14.00 | 14.00
AEAS 400 |Final Year Design and Research Project|Sessional| 6.00 3.00 235
AEAS 408 [Turbo Machinery Sessional Sessional| 1.50 0.75 221
Control Systems Engineering
AEAV 412 [Sessional Sessional| 1.50 0.75 498
Subtotal (Sessional)] 9.00 4.50
Total = Contact hours : 23.00 ; Credits : 18.50
LEVEL — 4, TERM — 1I (Avionics)
Course No Course Name Type of | Contact Credits Pe.
Course | hours No
AEAV 411 [Control Systems Engineering Theory | 3.00 3.00 | 489
Aircraft Communication and
AEAV 443 |Navigation Theory | 4.00 4.00 523
GEPM 469 Project Management and Finance Theory | 2.00 2.00 750
AEAS 4XX [Elective IV Theory | 3.00 3.00
Subtotal (Theory) 12.00 | 12.00
AEAV 400 [Final Year Design and Research Project|Sessional| 6.00 3.00 536
Control Systems Engineering
AEAV 412 [Sessional Sessional| 1.50 0.75 498
Aircraft Communication and
AEAYV 444 |Navigation Sessional Sessional| 1.50 0.75 532
Subtotal (Sessional) 9.00 4.50

Total = Contact hours : 21.00; Credit: 16.50
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4.5 List of Elective Courses for Aerospace Discipline
Sr. Course Level/ Contact .
No. Code Course Name Term hours Credits
1. AEAS 337 Acrospace 3.1/ 3-11 3.00 3.00
Propulsion
2. | AEAV 329 | Measurementand gy, 3.00 3.00
Aircraft Instruments
Maintenance
3. AEAS 419 Management and 4-1/ 4-11 3.00 3.00
Repair of Aircraft
4, AEAS 421 Aviation Safety 4-1/ 4-11 3.00 3.00
5, AEAS 423 Acrospace 4-1/ 4-11 3.00 3.00
Management
Pressurization and
6. AEAS 443 Air Conditioning 4-1/ 4-11 3.00 3.00
systems
7. | ABAS4p7 | Noise, Controland |, 4, 3.00 3.00
Vibration
8. | AEAS 429 Rotorerafts 4-1/ 4-11 3.00 3.00
Performance
9. AEAS 431 Weapons 4-1/ 4-11 3.00 3.00
Engineering
10. | ABASa43s | Airerafts Structural o 4, g 3.00 3.00
Design
11. AEAS 455 | Human Performance |, , 4 3.00 3.00
and Limitations
12. AEAS 457 Airworthiness 4-1/ 4-T1 3.00 3.00
Legislations
13. AEAS 459 Entreprencurship 4-1/ 4-11 3.00 3.00
Development
Advanced Materials
14. AEAS 461 Processing 4-1/ 4-11 3.00 3.00
Technologies
15. | AEAS4¢3 | FlwidPowerand | ., 3.00 3.00
Control
16. | ABASa449 | Space Enﬁmeermg' A1/ 4-11 3.00 3.00
17. AEAV451 | Avionics Technology | 4-1/4-11 3.00 3.00
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4.6 List of Elective Courses for Avionics Discipline
Sr. Course Course Name Level/ Contact Credits
No. Code Term hours
1. AEAS 337 | Aerospace Propulsion | 3-1/ 3-I1 3.00 3.00
2. AEAV 329 Measurementand | 5 1, 5 1} 3.00 3.00
Aircraft Instruments
3. AEAV 413 Mobile Cellular 4-1/ 4-11 3.00 3.00
Communication
4. AEAYV 415 Satellite 4-1/ 4-11 3.00 3.00
Communication
5. AEAV 417 Optoelectronics 4-1/ 4-11 3.00 3.00
6. AEAYV 419 Electronics Warfare 4-1/ 4-11 3.00 3.00
7. AEAV 421 Optical Fiber 4-1/ 4-11 3.00 3.00
Communication
8. AEAYV 435 Computer Networks 4-1/ 4-11 3.00 3.00
9. AEAS 419 Maintenance 4-1/ 4-11 3.00 3.00
Management and
Repair of Aircraft
10. AEAS 421 Aviation Safety 4-1/ 4-11 3.00 3.00
11. AEAS 423 Aerospace 4-1/ 4-11 3.00 3.00
Management
12. AEAS 431 Weapons 4-1/ 4-11 3.00 3.00
Engineering
13. AEAS 455 Human Performance 4-1/ 4-11 3.00 3.00
and Limitations
14. AEAS 457 Airworthiness 4-1/ 4-11 3.00 3.00
Legislations
15. AEAS 459 Entrepreneurship 4-1/ 4-11 3.00 3.00
Development
16. AEAV 409 Microprocessors and | 4-1/ 4-11 3.00 3.00
Interfacing
17. AEAS 449 | Space Engineering- I | 4-I/ 4-1I 3.00 3.00
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Sr. Course Course Name Level/ Contact Credits
No. Code Term hours
18. AEAYV 403 FElectric and 4-1/ 4-11 3.00 3.00

Magnetic Properties

of Materials
4.7  Equivalence of Courses
Syllabus September 2018 Syllabus September 2020
Course Code Course Name Course Code Course Name
PHY 115 Physics I (Waves and PHY 101 'Waves and Oscillations,
Oscillation, Optics and Optics and Modern physics|
Thermal Physics) (3.00) (3.00)
PHY 116 Physics Sessional PHY 102 Physics Sessional
(1.50) (1.50)
PHY 117 Physics II (Electricity and PHY 111 Electricity and Magnetism,
Magnetism, Modern Physics Thermal Physics and
and Mechanics) Mechanics.
(3.00) (3.00)
CHEM 107 Chemistry (Atomic CHEM 101 Fundamentals of
Structure, Thermo-chemistry Chemistry
and Chemistry of (3.00)
Engineering Materials)
(3.00)
CHEM 108 Chemistry Sessional CHEM 102 Chemistry Sessional
(1.50) (1.50)
MATH 121 Math I (Differential and MATH 101 Differential and Integral
Integral Calculus) Calculus
(3.00) (3.00)
MATH 127 Vector Analysis, Matrix& Co-MATH 201 Vector Analysis, Laplace
ordinate Geometry Transform & Co-ordinate
(3.00) Geometry
(3.00)
MATH 129 Ordinary and Partial MATH 103 Differential Equations and
Differential Equations Matrix
(3.00) (3.00)
MATH 223 Complex Variable and MATH 217 Complex Variable, Fourier
Laplace Transform /Analysis and Statistics
(3.00) (4.00)
MATH 225 Fourier Analysis and
Statistics
(3.00)
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Syllabus September 2018 Syllabus September 2020
Course Code [Course Name Course Code Course Name
HUM 112 Technical Report Writing and [LANG 102 Communicative English-1
Presentation (1.50)
(1.50)
HUM 421 Society, Culture and GES 101 Fundamentals of
Engineering Ethics Sociology
(3.00) (2.00)
HUM 211 Principles of Accounting GEA 101 Principles of Accounting
(3.00) (2.00)
HUM 305 Economics GEE 201 Fundamentals of
(3.00) [Economics
(2.00)
AEAV 206 Numerical Analysis and IAEAV 206 INumerical Analysis and
\Application Sessional IApplication Sessional
(1.50) (1.50)
IAEAV 226 Numerical Analysis and
IApplication Sessional
(0.75)
AEAV 209 Electro-Mechanical System |AEAV 217 |Aircraft Electrical System
(3.00) (3.00)
AEAV 210 Electro-Mechanical System |AEAV 218 Aircraft Electrical System
Sessional Sessional
(0.75) (0.75)
AEAS 450 Capstone Project/Integrated |AEAS 400 Final Year Design and
Design Project (IDP) Research Project
(6.00) (6.00)
AEAS 480 Thesis
(3.00)
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Syllabus September 2018 Syllabus September 2020
Course Code Course Name Course Code Course Name

AEAV 450 Capstone  Project/IntegratedAEAV 400 Final Year Design and
Design Project (IDP) Research Project
(6.00 (6.00)

AEAV 480 Thesis
(3.00)

AEAV 101 Electrical Circuit Analysis-I [EECE 161 Electrical Circuit Analysis-
(3.00) [

(3.00)

AEAV 102 Electrical Circuit Analysis-I [EECE 162 Electrical Circuit Analysis-
Sessional I Sessional
(1.50) (1.50)

AEAV 103 Computer Programming and |CSE 173 Computer Programming
|Application and Application
(3.00) (3.00)

AEAV 104 Computer Programming and |CSE 174 Computer Programming
Application Sessional and Application Sessional
(1.50) (1.50)

AEAS 201 Engineering Mechanics ME 249 Engineering Mechanics
(Statics and Dynamics) (Statics and Dynamics)
(4.00) (4.00)

IAEAS 313 High Speed Aerodynamics |AEAS 413 High Speed Aerodynamics
(3.00) (3.00)
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CHAPTER 5
COURSE CONTENTS

5.1 Detailed Curriculum and Qutcome Based Mapping of Undergraduate Courses

5.1.1 Core and specialized courses offered by Aerospace Discipline is given below:

COURSE INFORMATION
Course Code AEAS 103 Lecture Contact Hours | 3.00
Course Title Fundamentals of Credit hours 3.00
Aeronautical
Engineering

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The purpose of this course is to serve as an introduction into the basics of aircraft aerodynamic-
characteristics, components, structures and avionics systems.

OBJECTIVES

1. To provide the knowledge about basic Aeronautical Engineering and the aerodynamic

characteristics of aircraft.
2. To identify the forces acting on aircraft and learn how to analyze them.
3. To interpret the aircraft basic Structure, different aircraft component configurations.

4. To explain about the Mechanics of flight and fight performance.
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COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding Bloom’s CP | CA | KP | Assessment
PO Taxonomy Methods
COl | Be able to explain
basics of PO2 C2 K3 | T,F, ASG.
Aeronautical
Engineering.
CO2 | Be able to Identify
the forces acting on POI1 C3 K4 | T.F, ASG.
aircraft.
CO3 gle al?le t(}tdgscrlg)e F, Mid
© aireratt Sucture PO2 C2 K3 Term
and basic
. Exam.
configurations.
CO4 | Be able to explain
at?out Mechanics of PO2 oy K3 | T.F, ASG.
flight.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Introduction to Aeronautical Engineering: Classification of aircraft, Different parts of aircraft
(airframe, engine, avionics systems, communication systems, instrumentation and navigation
systems) and their function.

Introduction to Aerodynamics: Standard atmosphere, Dimensional analysis, Bernoulli’s
theorem for incompressible flows and its applications in aeronautical engineering. Local and free
stream characteristics.

Airfoil Classification and Characteristics: Pressure distribution over airfoil and its variation
with angle of attack. Centre of pressure and its movement, Forces and moments acting on airfoil,
centre of gravity, centre of pressure and aerodynamic centre concepts. Characteristics of Lift,
drag and pitching moment curves. Stall and its effects.

Flight Mechanics: Aircraft maneuvers- Take off, climb, cruise, glide, descend and landing.
Aircraft performance parameters such as endurance, aircraft ceiling and range. Aircraft control
surfaces and High lift devices.
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SKILL MAPPING

No.

Course Outcome

PROGRAM OUTCOMES (PO)

3(415(6|7(8]9]10

11

12

CO1

Be able to explain basics of Aeronautical
Engineering

CO2

Be able to identify the forces acting on
aircraft.

CO3

Be able to describe the aircraft Structure and
basic configurations.

CO4

Be able to explain about Mechanics of flight.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at

home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week-1 Topic CT

Class-1 [ntroduction to Aerospace Engineering.

Class-2 Aerodynamics, Astronautics.

Class-3 Types of aircraft

(Week-2 CT-1

Class-4 Basic forces acting on an aircraft.

Class-5 Lift and drag, Flow over airfoils.

Class-6 Mechanics of flight, analyze how airfoil generate lift.

(Week-3

Class-7 Familiarization to high lifting devices. Mid
Term

Class-8 Distinguish between different types of flaps. Exam

Class-9 Analyze the lift generation of different types of flaps.
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(Week-4
Class-10 [L.ecarn about parameters: endurance, aircraft ceiling and range.
Class-11 [earn climb, descent and glide, take off, cruise, landing.
Class-12 Analyze different phases of flight.
(Week-5
Class-13 Aircraft basic configurations.
Class-14 Acrospace structures — familiarization to construction of wing, fuselage,
horizontal stabilizer, vertical stabilizer.
Class-15 Aerospace structures — familiarization to construction of wing, fuselage,
(Week-6
Class-16 Structures of fuselage and empennage.
Class-17 Basic control surfaces.
Class-18 Analyze the movement of aircraft.
(Week-7
Class-19 Airfoil Nomenclature.
Class-20 Types of airfoil.
Class-21 Review on Aerospace engineering.
Week-8 CT-2
Class-22 [ntroduction to Avionics Engineering.
Class-23 [nstrumentation, Introduction to the cockpit and its instruments.
Class-24 [ntroduction to Basic 6 instruments and their functions.
(Week-9
Class-25 ASI, VSI, ALT, Directional Gyro.
Class-26 Glass cockpit, HUD.
CT-3
Class-27 Types of HUD, Functions of cockpit display and types.
(Week-10
Class-28 Fundamentals of aircraft communication system.
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Class-29 IATC, Functions of communication system.

Class-30 Communication block diagram, TCAS.

(Week 11

Class-31 Difference between Ground and air communication, ADC.

Class-32 Black box and its functions.

Class-33 Review on aircraft communication system.

(Week 12

Class-34 Fundamentals of aircraft navigation system

Class-35 Continue

Class-36 Stages of flight, Heading, drift angle, Math.

(Week 13

Class-37 VOR, Radio RADAR, Doppler RADAR.

Class-38 [LS, DME, GPS.

Class-39 ADF, Functions of Navigation systems, Math.

Week 14

Class-40 Local & free stream characteristics, Calculate Temperature of different
altitude, Math relating aircraft speed.

Class-41 Aero-engine, Principles of Jet reaction, types of aero-engine.

Class-42 Review of whole Syllabus.
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ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
COl,
Class Test/ Assignment C1,C3
20% CO2
1-3
CO4 C2
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% CO3 C2
CO1 C2
Final
Examination
(Section A & B) 60% CO2 C3
CO3 C2
CO4 C2
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Airframe and Power Plant — C A Zweng; Galotia Publications.

2. Spacecraft Systems Engineering —Peter Fortescue and John Stark; John Wiley and Sons.

3. Introduction to Flight -John D Anderson Jr; Tata McGraw-Hill.

4. Introduction to Aerospace structural Analysis —David H Allen, Publisher ;Weley and Sons.
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5. Avionics Navigation Systems, 2nd Ed — Myron Kayton

6. Aerodynamics — Clancy

7. Flight without Formulae — Kermode

8. Fundamentals of Aerodynamics- John D. Anderson; McGraw-Hill

9. Principles of Avionics — 6™ Ed.— Albert Helfrick.
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COURSE INFORMATION
Course Code |: AEAS 110 o Lecture Contact :3.00
Course Title |: Aeronautical Engineering | Hours - 1.50
Drawing- [ Credit Hours Y
PRE-REQUISITE
None
CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This sessional is intended to teach the students basics, concepts of different engineering drawing and
give the students practical idea of engineering drawing in the field of Aviation.

OBJECTIVE

1. To know about different types of lines & use of different types of pencils in an Engineering
Drawing

2. To know how to represents letters & numbers in drawing sheet

3. To know projection of points, straight lines, solids etc.

4. To know development of different types of surfaces.
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COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bloom’s |Assessment
No. Course Outcome PO Taxonomy Cp | CA KP I\ fethods
Be able to demonstrate
the use of appropriate
standards and conventions Psveh tor/
CO1 [in drawing sheet 2 sychomotor K3 R,Q,T
preparation and layout Precision ,F
Be able to create P1,
orthographic projection| P2
auxiliary, sectional views K5
i i R,Q,T
Cop [from the practical object 3 C6 I;Q,
Be able to develop a 3-D
object from the given
orthographic projection of
R,Q,T
CO3  |4e object 3 Psychomotor/ K5 1§Q’
Articulation ’

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ;PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT

Zz
o

Exp Exp Name

Introduction, Familiarization with drawing tools and types of projections

Drawing orthographic views of simple blocks

Drawing orthographic views of objects with round features.

Drawing orthographic views of objects with fillets, rounds

Drawing sectional views

Drawing auxiliary views..

: Drawing isometric views of simple blocks

SR ESAY Bl ol Il B e

Drawing orthographic views of objects with round features

Drawing orthographic views of objects with fillets and rounds

10.

Lab Test and Lab Quiz

SKILL MAPPING

No.

PROGRAM OUTCOMES (PO

Course Learning Outcome 1121314561718 971 10

11

12

COl

Be able to Demonstrate the use of]
appropriate standards and conventions
in drawing sheet preparation and 3
layout

CO2

Be able to Create orthographic
projection auxiliary, sectional views
from the practical object. 3

CO3

Be able to Develop a 3-D object from
the given orthographic projection of] 3
the object

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 14
Practical 28
Total 42
Self-Directed Learning
Preparation of Lab Reports 10
Preparation of Lab Test 10
Preparation of presentation 5
Preparation of Quiz 10
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 14
Final Quiz 1
Total 112
TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method, Project
Based Method
COURSE SCHEDULE
Week 1 Introduction, Familiarization with drawing tools and types of projections
Week 2 Drawing orthographic views of simple blocks
Week 3 Drawing orthographic views of objects with round features.
Week 4 Drawing orthographic views of objects with fillets, rounds
Week 5 Drawing simple sectional views
Week 6 Drawing complex sectional views
Week 7 Drawing auxiliary views..
Week 8 Drawing complex auxiliary views
Week 9 Drawing isometric views of simple blocks
Week 10 Drawing isometric views of blocks with round features
Week 11 Drawing isometric views of blocks with fillets and rounds
Week 12 Lab Quiz
Week 13 Lab Test
Week 14 Viva
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ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
Conduct Lab Test/ Class 259 CO 1 P3/Precision
Performance ° CO2 C6/ Create
.. . CO1 P3/Precision
o
Report Writing/Programming 15% CO2 C6/ Create
Mid Term Evaluation o P4/ Articulation
(exam/project/assignment) 20% €O, CO2 C6/ Create
Final Evaluation 30% ggé’ P3/Precision, C6/ Create,
(Exam/project/assignment) ° C 03’ P4/ Articulation
COl, ..
Viva Voce/ Presentation 10% CO2, P3/Prec1s1og, C6/'Create,
C03 P4/ Articulation
Total Marks 100%

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

Affective Domain)

TEXT AND REFERENCE BOOKS

1. Mechanical Engineering Drawing- Dr. Amalesh Chandra Mandal
2. Engineering Drawing- N. D. Bhat
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COURSE INFORMATION

Course Code AEAS 203 Lecture Contact Hours | 3.00

Course Title Fundamentals of Fluid | Credit hours 3.00
Mechanics

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn the concept of a fluid and hence to provide knowledge on the fundamentals of static and
dynamic flows

OBJECTIVES

1. To introduce the properties of fluid mechanics, hydrostatic pressure, fluid static forces.

2. To be able to determine hydrostatic pressure, centre of pressure, forces, stability of immersed or
floating bodies.

To be able to calculate the flow field for in viscid fluid flow.

To apply the Bernoulli equation and continuity equation for flow measurements.

To be able to calculate the losses in piping system and use the dimensional analysis.

A

To introduce the Rotordynamic machines (pumps).
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to recall the
basic laws of (i)
Hydrostatic ~ forces,
(i1) Buoyancy forces,
(i)  Stability  of
floating body, (iv)
Losses in pipes and
Fittings etc.

PO1

Cl

K3

T, F, ASG

CO2

Be able to analyze
fluid in motion using
continuity,
momentum and
energy equation.

PO2

C4

P1,
P2

K4

T, F, Mid
Term Exam

COo3

Be able to explain
the design of
different types of
pipe flow measuring
devices and their
measurement system.

PO1

C2

K3

T, F, ASG

CO4

Be able to apply
basic similitude
analysis in  fluid
flow.

PO1

C3

P1,
P2

K3

T,F

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

55

RESTRICTED




RESTRICTED

COURSE CONTENTS

Fundamental concept of fluid, Properties of fluid, Fluid statics; manometers, hydrostatic forces

on submerged surfaces, buoyancy and stability, Fluids in rigid body motion.

Fluid kinematics, Lagrangian and Eulerian descriptions of fluid flow, Reynolds transport

theorem, Continuity, Momentum, Energy and Bernoulli‘s equations and their applications.

Dimensional analysis and similitude, dimensional homogeneity, Experimental testing and

modeling.

Introduction to two dimensional incompressible flows, boundary layer, laminar and turbulent

flows, losses in pipes, minor losses in pipe fittings, pressure, velocity and flow measurements.

Introduction to the rotordynamic machines (pumps).

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
1121 3| 4 5] 6] 7 8 9] 10| 11] 12

Be able to recall the basic laws of (i)
Hydrostatic forces, (i1) Buoyancy forces, (ii1)
Stability of floating body, (iv) Losses in pipes
and Fittings etc.

COl

CO2 Be able to analyze fluid in motion using 3
continuity, momentum and energy equation

Be able to explain the design of different
CO3 |types of pipe flow measuring devices and 3
their measurement system

Be able to apply basic similitude analysis in
CO4 | fluid flow. 3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at 21
home

Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week-1 Topic CT
Class-1 Concept of fluid

Class-2 Properties of fluid

Class-3 Fluid Statics

Week-2 CT-1
Class-4 Manometers

Class-5 Mathematical problems of manometer

Class-6 Buoyancy and stability

Week-3

Class-7 Fluids in rigid body motion

Class-8 Lagrangian descriptions of fluid flow

Class-9 Eulerian descriptions of fluid flow

Week-4

Class-10 Reynolds transport theorem

Class-11 Continuity equation and its applications
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Class-12 Momentum equation and its applications Mid
Week-5 exam
Class-13 Energy equation and its applications
Class-14 Bernoulli‘s equations and its applications
Class-15 Mathematical problems
Week-6
Class-16 Dimensional analysis and similitude
Class-17 Dimensional homogeneity
Class-18 Mathematical problems
Week-7
Class-19 Experimental testing
Class-20 Experimental modeling
Class-21 Mathematical problems
Week-8
CT-2
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Class-22 Incompressible flow

Class-23 Boundary layer

Class-24 Different boundary layer formation on flat plate.
Week-9

Class-25 Laminar boundary layer and its characteristics
Class-26 Turbulent boundary layer and its characteristics
Class-27 Losses relating flow types

Week-10

Class-28 Different losses in pipes

Class-29 | Flow of fluid in pipes CT-3
Class-30 Minor losses in pipe fittings

Week 11

Class-31 Fundamentals of measuring instruments
Class-32 Density and different types of pressures,
Class-33 Mathematical problem

Week 12
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Class-34  [Mathematical problem solving of dimensional analysis.
Class-35 Mathematical problem solving of losses in pipes
Class-36 Mathematical problem solving of Flow velocity calculation
Week 13
Class-37  [Mathematical problem solving of Continuity equation.
Class-38 Mathematical problem solving of Energy equation
Class-39 Mathematical problem solving of Momentum equation.
Week 14
Class-40 Mathematical problem solving of Bernoulli’s Equation
Class-41 Review
Class-42 Review
ASSESSMENT STRATEGY
Blooms
CcO
Components Grading Taxonomy
Col,
Class Test/ Assignment ClL, C2
20% CO3
1-3
Continuous Assessment CO4 C3
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(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% CO2 C4
CO1 Cl
Final
Examination
(Section A & B) 60% CO2 C4
CO3 C2
CO4 C3
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Mechanics of Fluids — Irving H. Shames

2. Fluid Mechanics — Frank M. White

3. Fluid Mechanics — Yunus A. Cengel & John M. Cimbala

4. Fluid Mechanics — E. John Finnemore & Joseph B. Franzini
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COURSE INFORMATION

Course Code |: AEAS 204 Lecture Contact : 1.50

Course Title |: Fundamentals of Fluid Hour§ - 0.75
Mechanics Sessional Credit Hours

PRE-REQUISITE

Course Code: AEAS 203
Course Title: Fundamentals of Fluid Mechanics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This sessional is intended to teach the students basic concepts and principles of fluid mechanics based
on real-life experimental scenarios.

OBJECTIVE

1. To develop an understanding of hydrostatic law.

2. To imbibe basic laws and equations used for the analysis of fluid flow.

3. To inculcate the importance of fluid flow measurement and its applications in industries.
4. To determine the losses in a flow system and flow through pipes.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bloom’s cP | CA KP IAssessment

No. Course Outcome PO Taxonomy Methods

Be able to show the
performances of fluids
subject to friction in the
COl1 [pipe with different flow 2
conditions.

Psychomotor/ R,Q.T,PR

Precision K4

Be able to analyze how to
measure flow  nature
precisely through venturi

Cop [meter and orifice meter. 5 ca K6 |R,Q,T,Pr

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT
Exp Exp Name
No
1. Determination of Center of Pressure of a Submerged Surface
2. Proof of Bernoulli’s Equation
3. Flow Through a Venturi Meter
4. Flow Through an Orifice
5. Fluid Friction in a Pipe
SKILL MAPPING
N C Learnine Out PROGRAM OUTCOMES (PO
0. ourse Learning Outcome [ T273 4516171319 10 111 12

Be able to show the performances of
fluids subject to friction in the pipe
CO1 |with different flow conditions.

Be able to analyze how to measure]
flow nature precisely through venturi 2
CO2 |meter and orifice meter.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Lecture 7

Practical 14
Total 21
Self-Directed Learning

Preparation of Lab Reports 5

Preparation of Lab Test 5

Preparation of presentation 2

Preparation of Quiz 5

Engagement in Group Projects 10
Formal Assessment

Continuous Assessment 7

Final Quiz 1
Total 56
TEACHING METHODOLOGY

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

64
RESTRICTED



RESTRICTED

COURSE SCHEDULE

Week 1 Determination of Center of Pressure of a Submerged Surface
Week 2 Proof of Bernoulli’s Equation

Week 3 Flow Through a Venturi Meter

Week 4 Flow Through an Orifice

Week 5 Fluid Friction in a Pipe

Week 6 Lab Test and Lab Quiz

Week 7 Presentation on Assigned Problems and Project Demonstration

ASSESSMENT STRATEGY

Components Grading CO Blooms Taxonomy
CO1 P3/Precision
0
Conduct Lab Test/ Class Performance 25% CO2 C4/Analyse
Report Writing/Programming 15% gg ; PC?Z}X?ZIS;):
Mid Term Evaluation 20% col P3/Precision
(exam/project/assignment)
Final Evaluation (Exam/project/assignment) 30% col, P3/Precision, C4/Analyse
CO2 Y
Viva Voce/ Presentation 10% col, P3/Precision, C4/Analyse
CO2 Y
Total Marks 100%

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

Domain)

TEXT AND REFERENCE BOOKS

1.

2
3.
4

Mechanics of Fluids - Irving H. Shames

. Fluid Mechanics - Frank M. White

Fluid Mechanics - Yunus A. Cengel& John M. Cimbala

. Fluid Mechanics - E. John Finnemore& Joseph B. Franzini
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COURSE INFORMATION
Course Code AEAS 205 Lecture Contact Hours | 3.00
Course Title Mechanics of Solids Credit hours 3.00

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To enhance student knowledge on the basic principles of solid mechanics and design problem
solution.

OBJECTIVES

1. To evaluate stress and deformation of simple deformable structural under shear, flexure and
torsional loadings.

2. To analyze statically indeterminate structure.

3. 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.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

KP

Assessment
Methods

CO1

Be able to explain
the concepts and
principles, and
perform calculations,
relative to the
strength and stability
of structures and
mechanical
components.

PO1

C2

K3

T, ASG, F

CO2

Be able to analyze
various situations
involving structural
members subjected
to combined stresses
by application of
Mohr’s circle of
stress.

PO2

C4

K4

T,PR,Q,F

COo3

Be able to evaluate
stresses & strains for
structural elements.

PO2

C5

K4

T, ASG, F

CO4

Be able to evaluate
the deflection at any
point on a beam
subjected to a
combination of
loads.

PO2

Cs

P1,
P2

K4

Q,PR,F

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Stress analysis: Stress-strain concept and their inter-relationship, axially loaded member, thermal
and centrifugal stresses; Stresses in thin and thick-walled cylinders and spheres.

Beams: Forces under different loading conditions and its effect on the resisting member; Shear
force and bending moment diagrams; Various types of stresses i.e., bending, torsion, shear etc. in
beams; Flexure formula; Deflection analysis of beams: integration and area moment methods;
Introduction to reinforced concrete beams and slabs.

Torsion formula; Angle of twist; Modulus of rupture; Helical springs;

Combined stresses: principal stress, Mohr ‘s Circle.

Columns: Euler ‘s formula, intermediate column formulas, the Secant formula; Flexure formula
of curved beams; Problem-based applications in aerospace, mechanical and biomedical

engineering.

Introduction to experimental stress analysis techniques: Strain energy; Failure theories.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
1(2(3|14(5]|6|7(8[9|10]11]12

Be able to explain the concepts and principles,
and perform calculations, relative to the
strength and stability of structures and
mechanical components.

COl

Be able to analyze various situations
CO2 (finvolving structural members subjected to 3
combined stresses by application of Mohr’s
circle of stress.

Be able to evaluate stresses & strains for

C0o3 structural elements. 3

Be able to evaluate the deflection at any point
CO4 on a beam subjected to a combination of loads.| |3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at

home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Topic CT

Week-1 Stress analysis

Class-1  [Stress-strain concept and their inter-relationship

Class-2  |Axially loaded member

Class-3  [Continue

Week-2 Stress Analysis
CT-1

Class-4  [Thermal and centrifugal stresses

Class-5  |Stresses in thin and thick walled cylinders and spheres

Class-6  Numerical

Week-3 Beams

Class-7  [Forces under different loading conditions
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Class-8  [Numerical
Class-9  |Continue
Week-4 Beams
Class-10 [Force effect on the resisting member
Class-11 [Numerical
Class-12  [Numerical
Week-5 Diagram
Class-13  [Shear force diagram
Class-14 Bending moment diagram Mid
Class-15  |[Examples Exam)
Week-6 Various types of stresses
Class-16 Bending, torsion, shear etc. in beams
Class-17  [Flexure formula and numerical
Class-18  [Continue
Week-7 Deflection analysis of beams
Class-19 [Integration and area moment methods
Class-20 (Continue
Class-21  [Numerical
Week-8 Introduction to reinforced concrete beams and slabs.
Class-22 [Introduction
Class-23  [Effect of loading
Class-24 Numerical
Week-9 Torsion CT-2
Class-25 (Torsion
Class-26 [Terminologies (angle of rupture, modulus of rupture)
Class-27 | Helical spring
Week-10 Combined stress
Class-28 [Principle stress
Class-29  (Continue
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Class-30  [Numerical

Week 11 Mohr’s circle

Class-31 [Introduction

Class-32  |Application

Class-33  [Numerical

Week 12 Columns

Class-34 [Euler‘s formula

Class-35 [Intermediate column formulas

Class-36 [The Secant formula CT-3

Week 13 Beams

Class-37 |Numerical

Class-38 [Numerical

Class-39 [Flexure formula of curved beams;

Week 14 Problem-based Applications in Aerospace, Mechanical and
Biomedical Engineering.

Class-40 [Introduction to experimental stress analysis techniques

Class-41 (Strain energy and Failure theory

Class-42 Review Class
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ASSESSMENT STRATEGY

Blooms
CcO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2,C4
20% CO2
1-3
CO2 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment o2
(Exam/Project) 10% C4, C5
CO4
Col1 C2
Final
Examination
(Section A & B) 60% CO2 Cc4
CO3 C5
CO4 C5
Total Marks 100%

TEXT AND REFERENCE BOOKS:

Strength of Materials — James M. Gere & Barry Goodno.

Strength of Materials (4'" edition) — Andrew Pytel, Ferdinand L. Singer. _
Strength of materials (4' " edition) -William Nash; McGraw-hill International
Editions, Schaum’s Outline Series.

4. Strength of Materials — Beer and John Stone.

LN —
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COURSE INFORMATION
Lecture Contact

Course Code | :3.00
Course Title - AEAS 206 Hours 1 1.50

: Mechanics of Solids Sessional | Credit Hours

PRE-REQUISITE

Course Code: AEAS 205
Course Title: Mechanics of Solids

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This sessional is intended to apply the concept of Mechanics of Solids and determine the internal forces
and deformations in common structural members.

OBJECTIVE

1. To demonstrate the knowledge of stress, strain and bucking in different experiments.

2. To evaluate the mechanical properties of materials and design of the structural members.
3. To analyze the performances of different materials under different loading.

4. To learn the strength, stiffness and stability design and construction requirements.

COURSE OUTCOMES & GENERIC SKILLS

3 9
No. Course Outcome Corresponding|  Bloom’s CP | CA| KP | Assessment
PO Taxono Methods
my
Be able to demonstrate the
knowledge of stress, strain
TP Psychomotor/
and buckling in different 5 sgﬁeé)irs?gnor K6
COl lexperiments using tools R,Q,T
Be able to implement the
concept of solid mechanics for Psychomotor/
CO2 testing materials 1 Manipulation K3 R OT
Be able to show the failure
patterns of testing materials
COo3
2 Psycho K3 Pr, PR/T
motor/
Precisio
n

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ; Q
— Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT
Exp Exp Name
No
1. Tension Test of Mild Steel Specimen
2. Hardness Test on Metal Specimen
3. Compression Test of Timber Specimen
4. Izod And Charpy Impact Test of Metal Specimen
5. Rockwell Hardness Test of Metal Specimens
6. Brinell Hardness Test of Metal Specimens
7. Torsion Test of Mild Steel Specimen
8. Basics of Shear Force And Bending Moment Diagram
9. Deflection Test on Cantilever Beam
10. Compression Test on Open Coil Helical Spring
SKILL MAPPING
No. Course Learning Outcome 112 3P R(ZGISMNé OET%OM;ES (IIZ)O THEE
Be able to Demonstrate the 1

knowledge of stress, strain and
CO1 |ucking in different experiments
using tools

CO2

Be able to Implement the concept of| 3
solid mechanics for testing materials

CO3

Be able to show the failure patterns of 2
testing materials.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 14
Practical 28
Total 42
Self-Directed Learning
Preparation of Lab Reports 10
Preparation of Lab Test 10
Preparation of presentation 5
Preparation of Quiz 10
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 14
Final Quiz 1
Total 112
TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method, Project
Based Method
COURSE SCHEDULE
Week 1 Tension Test of Mild Steel Specimen
Week 2 Hardness Test on Metal Specimen
Week 3 Compression Test of Timber Specimen
Week 4 Izod And Charpy Impact Test of Metal Specimen
Week S Rockwell Hardness Test of Metal Specimens
Week 6 Brinell Hardness Test of Metal Specimens
Week 7 Torsion Test of Mild Steel Specimen
Week 8 Basics of Shear Force And Bending Moment Diagram
Week 9 Deflection Test on Cantilever Beam
Week 10 Compression Test on Open Coil Helical Spring
Week 11 Lab Test-1
Week 12 Lab Teast-2
Week 13 Lab Quiz
Week 14 Presentation on Assigned Problems
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ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
Conduct Lab Test/ Class 259 CO 1 P3/Precision
Performance ’ CO2 C4/Analyse
Report Writing/Programming 15% 88 ; 1251::18;:2
Mid Term Evaluation 20% CO3 P4/ Articulation
(exam/project/assignment)
Final Evaluation col, P3/Precision,
(Exam/project/assignment) 30% €O, C4/Analyse, P4/
pro] & C03 Articulation
COl, P3/Precision,
Viva Voce/ Presentation 10% CO2, C4/Analyse, P4/
C03 Articulation
Total Marks 100%

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

Affective Domain)

TEXT AND REFERENCE BOOKS

1. Strength of Materials — James M. Gere & Barry Goodno.
2. Strength of Materials (4t h edition) — Andrew Pytel, Ferdinand L. Singer.
3. Strength of materials (4t h edition) -William Nash; Mcgraw-hill International

Editions,
Schaum*s Outline Series.

4. Strength of Materials — Beer and John Stone.
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COURSE INFORMATION

Course Code
Course Title

AEAS 207
Thermodynamics

Lecture Contact Hours
Credit hours

3.00
3.00

PRE-REQUISITE

Physics I (Waves and Oscillation, Optics and Thermal Physics)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To introduce the fundamental concepts of energy, work and heat, as well as to provide understanding
on the thermodynamic concepts, first and second thermodynamic laws.

OBJECTIVES
1. To develop the basic concepts of Thermodynamics.
2. To describe Thermodynamics Laws.
3. To apply basic of thermodynamics to thermal equipment.
4. To determine the performance of various steam and air thermodynamics cycle.
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COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding Bloom’s CP | CA | KP | Assessment
PO Taxonomy Methods

CO1 | Be able to develop PO1 Cl K3 | T, F, ASG.
the basic concepts of
Thermodynamics.

CO2 | Be able to describe PO1 Cl K3 | T, F, ASG.
Thermodynamics
Laws.

CO3 | Be able to apply PO2 C2 K3 | F, Mid
basic of Term
thermodynamics to Exam.
thermal equipment.

CO4 | Be able to determine PO2 C2 P1, K4 | T, F, ASG.
the performance of P2
various steam and air
thermodynamics
cycle

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Fundamental concepts and first law: Concept of continuum, macroscopic approach,
thermodynamic systems; closed, open and isolated. Property, state, path and process, quasi-static
process, work, modes of work, Zeroth law of thermodynamics- concept of temperature and heat,
internal energy, specific heat capacities, enthalpy - concept of ideal and real gases. First law of
thermodynamics - applications to closed and open systems - steady flow processes.

Second law and entropy: Second law of thermodynamics; kelvin planck and clausius statements
of second law. Reversibility and irreversibility - carnot theorem, carnot cycle using steam,
reversed Carnot cycle, efficiency, COP - thermodynamic temperature scale - clausius inequality,
concept of entropy, entropy of ideal gas, principle of increase of entropy.

Thermodynamic availability: Basics; energy in non- flow processes: expressions for the energy
of a closed system — equivalence between mechanical energy forms and energy — flow of energy
associated with heat flow — exergy, consumption and entropy generation - exergy in steady flow
processes: expressions for exergy in steady flow processes — exergy dissipation and entropy
generation.

Properties of pure substance: Properties of pure substances; thermodynamic properties of pure
substances in solid, liquid and vapor phases, Use of property tables, phase rule, PVT surfaces,
standard Rankine cycle.
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Air standard and Refrigeration cycles: Equations of state for ideal gases, Properties of gases
and vapors; Properties of atmospheric air; Non-flow and flow processes; air standard cycles;
Brayton, Otto and Diesel cycles. Refrigeration cycles; phase change of working substance.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
11213145167 (8]19]10]11]12

Be able to develop the basic concepts of

ol Thermodynamics.

CO2 Be able to describe Thermodynamics Laws. |3

Be able to apply basic of thermodynamics to

03 thermal equipment.

Be able to determine the performance of

Co4 various steam and air thermodynamics cycle

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at

home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

(Week-1 Topic CT

Class-1 Concept of continuum & macroscopic approach.

Class-2 Closed, open and isolated system.

Class-3 Property, state, path and process.

(Week-2 CT-1

Class-4 Work, modes of work.

Class-5 /eroth law of thermodynamics.

Class-6 Concept of temperature and heat.

(Week-3

Class-7 Internal energy and specific heat capacities.

Class-8 Enthalpy.

Class-9 Concept of ideal and real gases.

(Week-4

Class-10 First law of thermodynamics.

Class-11 Applications to closed and open systems.

Class-12 Steady flow processes. Mid
Term

(Week-5 Exam

Class-13 Second law of thermodynamics.

Class-14 Kelvin planck and clausius statements of second law.

Class-15 Reversibility and irreversibility.

(Week-6

Class-16 Carnot theorem.

Class-17 Carnot cycle using steam.

Class-18 Reversed Carnot cycle

(Week-7

Class-19 Efficiency CT-2

Class-20 COP
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Class-21 [Thermodynamic temperature scale - clausius inequality.

(Week-8

Class-22 Concept of entropy.

Class-23 Entropy of ideal gas.

Class-24 Principle of increase of entropy.

(Week-9

Class-25 Energy in non-flow processes.

Class-26 Expressions for the energy of a closed system.

Class-27 Equivalence between mechanical energy forms and exergy.

(Week-10

Class-28 Consumption and entropy generation.

Class-29 Expressions for exergy in steady flow processes.

Class-30 Exergy dissipation and entropy generation.

(Week 11

Class-31 Thermodynamic properties of pure substances in vapour.

Class-32 [Thermodynamic properties of pure substances in solid

Class-33 [Thermodynamic properties of pure substances in liquid CT-3

(Week 12

Class-34 Use of property tables.

Class-35 Phase rule & PVT surfaces.

Class-36 Standard Rankine cycle.

(Week 13

Class-37 Equations of state for ideal gases and Properties of gases & vapours.
Properties of atmospheric air, Non-flow and flow processes.

Class-38 Air standard cycles, Brayton cycle.

Class-39 Otto and Diesel cycles.

(Week 14

Class-40 Refrigeration cycles.

Class-41 Thermodynamic relations and equations of state.
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Class-42 Mixtures of gases and vapours; Fuels and combustion.
ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
COl
Class Test/ Assignment Cl
20% CO2
1-3
CO4 C2
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% CO3 C2
COo1 Cl
Final
Examination
(Section A & B) 60% CO2 Cl
CO3 C2
CO4 C2
Total Marks 100%
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TEXT AND REFERENCE BOOKS:

1. Thermodynamics — Yunus A. Cengel, Michael A. Boles

2. Fundamentals of Thermodynamics — R E Sonntag, C. Borgnakke, G J. Van Wylen; John
Wiley & Sons, Inc, 5th edition, 2000.

3. Thermodynamics - Kenneth Wark, 6th Ed; McGraw-Hill, Singapore, 1999.
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COURSE INFORMATION

Course Code
Course Title

: AEAS 208
: Thermodynamics Sessional

Lecture Contact
Hours
Credit Hours

: 1.50
:0.75

PRE-REQUISITE

Course Code: AEAS 207
Course Title: Thermodynamics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To describe the concepts of heat, work, and energy and correctly use thermodynamic terminology.

OBJECTIVE

To determine the identity of an unknown metal.

To prove the whether the laws of thermodynamics hold when determining this identity.

To calculate the approximate specific heat of unknown metal.

To evaluate the relationship between the heat that is transferred and change in temperature

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Correi,pgndmg TaB;;)r??mi/ CP | CA KP ?;;Zts;(r)rziesn
Be able to demonstrate the
understanding of]
thermodynamic properties
COl |and application of 5 Psychomotor/ K6 R, Q,
thermodynamic  tools T
apparatus. Precision
Be able to analyze the
concepts of heat, work, and
energy. N
K3 s
CO2 2 C4 Q.T

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT
Exp Exp Name
No
1. Determination of Flash Point of Liquid Fluid
2. Study of Sling Psychrometer
3. Viscosity Test of Liquid Substance.
4. Determination of Carbon Residue of a given fuel.
5. a. Proximate Analysis of Coal

b. Study of Different Speed Measuring Devices

6. Study of a Refrigeration and Air Conditioning Unit.
7. Study and Calibration of pressure gauge by Dead Weight Tester.
8. Determination of the Calorific value of Fuel.
0. Determination of Calorific value of Gaseous by Gas Calorimeter.
10. Concept of pressure and pressure sensor behavior.
SKILL MAPPING
. PROGRAM OUTCOMES (PO
No. Course Learning Outcome [ T273 al5161 71819 10 11112
Be able to demonstrate the

understanding  of  thermodynamic
COl properties and  application  of 1
thermodynamic tools / apparatus.

CO2

Be able to analyze the concepts of
heat, work, and energy.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 07
Practical 14
Total 21
Self-Directed Learning
Preparation of Lab Reports 05
Preparation of Lab Test 10
Preparation of presentation 05
Preparation of Quiz 05
Engagement in Group Projects 10
Formal Assessment
Continuous Assessment 07
Final Quiz 1
Total 66
TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method, Project
Based Method
COURSE SCHEDULE

Week 1  |[Determination of Flash Point of Liquid Fluid.
Study of Sling Psychrometer

Week 2 |Viscosity Test of Liquid Substance.
Determination of Carbon Residue of a given fuel.

Week 3  [a. Proximate Analysis of Coal
b. Study of Different Speed Measuring Devices
Study of a Refrigeration and Air Conditioning Unit.

Week 4  |Study and Calibration of pressure gauge by Dead Weight Tester.

Determination of the Calorific value of Fuel.

Week 5  |Determination of Calorific value of Gaseous by Gas Calorimeter.

Concept of pressure and pressure sensor behavior.

Week 6 Lab Test-1

Week 7  |Lab Quiz /Presentation on Assigned Problems
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ASSESSMENT STRATEGY

Components Grading CO Blooms Taxonomy
Conduct Lab Test/ Class 40% CO1 P3/Precision
Performance ’ CO2 C4/Analyse
.\ . CO1 P3/Precision

2 o
Report Writing/Programming 0% CO2 C4/Analyse
Final Evaluation 30% COl, P3/Precision,
(Exam/project/assignment) ’ CO2 C4/Analyse,
. . COl1 P3/Precision
o H s
Viva Voce/ Presentation 10% CO2 C4/Analyse,
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Thermodynamics — Yunus A. Cengel, Michael A. Boles

2. Fundamentals of Thermodynamics — R E Sonntag, C. Borgnakke, G J. Van
Wylen; John Wiley & Sons, Inc, 5th edition, 2000.

3. Thermodynamics - Kenneth Wark, 6th Ed; McGraw-Hill, Singapore, 1999.
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COURSE INFORMATION

Course Code |: AEAS 21.0 . . Lecture Contact .3.00

Course Title |: Aeronautical Engineering HOUTS - 1.50
Drawing-11 Credit Hours o

PRE-REQUISITE

Course Code: AEAS 110
Course Title: Aeronautical Engineering Drawing-1 Sessional

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This sessional is intended to teach the students the technique of engineering graphics as a basis of
engineering communication and expression of idea and thought.

OBJECTIVE

To create orthographic projection auxiliary, sectional views, and apply 3-D pictorials to choose the best
view to present the drawings.

To able to use the proper and standard technique in lettering, basic geometric constructions, sketching,
dimensioning methods.

To understand various features, sketch tools and sketch relations used in Solid Works.

To describe size, shape and position accurately on an engineering drawing.

To apply the knowledge for drawing various components of an RC aircraft and assemble them.
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COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bloom’s |Assessment
No. Course Outcome PO Taxonomy Cp | CA KP I\ fethods
Be able to apply the Solid|
Works software to make
drawings  of  complex
CO1 mechanical objects. 5 C3 P1,P2 K6 R,Q, T
Be able to build 3-D
drawings of  various
components of an RC P1.P2
aircraft and assemble them. T R.OT
Cco2 3 Psychomotor P4 K3 - Q
/Manipulatio
n
Be able to demonstrate the
performance of an airfoil]
using Solid Works
CO3 [Simulation. 5 Psychomo
tor/Precisi K6 Pr, PR
on

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT

Exp

Z
©

Exp Name

Using the Interface

Design Intent, 2D Sketching and Sketch entities

Creating airfoil from co-ordinates

Drawing different shapes of 3D wings

3-D Sketching and Reference Planes

Assembly Basics

Drawings Basics

SR ESAY Bl ol Il B e

The performance of an airfoil using Solid Works Simulation

SKILL MAPPING

No.

PROGRAM OUTCOMES (PO

Course Learning Outcome

123

4

5

6

7

8

9

10

11

12

Be able to apply the Solid Works|
software to make drawings of complex
CO1 imechanical objects.

Be able to build 3-D drawings of
various components of an RC aircraff]
CO2 [and assemble them.

Be

CO3

performance of an airfoil using Solid
'Works Simulation.

able to demonstrate the

matching)

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning
Lecture
Practical

Total

14
28
42

Self-Directed Learning
Preparation of Lab Reports
Preparation of Lab Test
Preparation of presentation
Preparation of Quiz
Engagement in Group Projects

10
10
5
10
20

Formal Assessment
Continuous Assessment
Final Quiz

14
1

Total

112

TEACHING METHODOLOGY

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

Based Method

COURSE SCHEDULE

Week 1 Using the Interface

Week 2 Design Intent, 2D Sketching and Sketch entities

Week 3 Review

Week 4 Creating airfoil from co-ordinates

Week 5 Drawing different shapes of 3D wings

Week 6 Review

Week 7 3-D Sketching and Reference Planes

Week 8 Assembly Basics

Week 9 Drawings Basics

Week 10 The performance of an airfoil using Solid Works Simulation

Week 11 Lab Test-1

Week 12 Lab Quiz

Week 13 Presentation on Assigned Problems

Week 14 Project Demonstration
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ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
Conduct Lab Test/ Class 259 CO1 C3/Apply
Performance ’ CO2 P2/ Manipulation
.\ . CO1 C3/ Apply
Report Writing/P 159
eport Writing/Programming 5% CO2 P2/ Manipulation
Mid Term Evaluation 20% CO3 P3/ Precision
(exam/project/assignment)
Final Evaluation o ol C3/Appiy,'P2/
(Exam/project/assignment) 30% €O, Manipulation,
C03 P3/Precision.
COl, C3/Apply, P2/
Viva Voce/ Presentation 10% CO2, Manipulation,
Co3 P3/Precision.
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Mechanical Engineering Drawing — Dr. Amalesh Chandra Mandal, Dr. Md.
Quamrul Islam.

2. Mastering SolidWorks - Matt Lombard

3. SOLIDWORKS 2020: A Power Guide for Beginners and Intermediate User -
John Willis

4. SolidWorks Simulation 2020 Black Book - Gaurav Verma and Matt Weber
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COURSE INFORMATION

Course Code AEAS 215 Lecture Contact Hours | 3.00

Course Title Aircraft Aerospace Credit hours 3.00
Systems

PRE-REQUISITE

Fundamentals of Aeronautical Engineering

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn the basics of different systems of aircraft and their inter-relation for safe operation

OBJECTIVES

1. To be able to visualize the importance of different systems for aircraft safe operations
2. To describe avionics systems associated with aircraft control and navigation

3. To understand various features of the systems and subsystems for further courses like
aerospace vehicle design.
4. To understand the inter-relation of different systems for safe operation
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

COl1

Be able to
understand the
principles and
mechanisms of
hydraulic, pneumatic,
landing gear systems
of aircraft

POl

Cl

K3

T,F,ASG

CO2

Be able to analyze
different systems of
engine, basic cycles
of air conditioning,
oxygen, anti-icing and
de-icing systems of
aircraft

PO2

C2

K3

T,F,ASG

CO3

Be able to analyze the
major electrical loads,
power generation &
distribution principles
and the characteristics
of modern aircraft
electrical system.

PO2

C2

P1,
P2

K4

T,F,ASG

CO4

Be able to
understand basics of
aircraft control,
aircraft
instrumentation,
Flight Data recorders,
Cockpit voice
recorders.

POl

Cl

K3

T,F,ASG

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Hydraulic systems: Study of typical workable systems, components, hydraulic systems
controllers, modes of operation.

Pneumatic systems, working principles—typical pneumatic power system, brake system,
components, anti-skidding, landing gear systems, classifications, shock absorbers.

Airplane control systems: push pull rod system, operating principles, Cable and pulley system,
Power assisted and fully powered flight controls, digital fly by wire systems.

Engine systems: Starting and ignition systems, Fuel systems of piston and jet engine, multi-
engine fuel systems, Fuel system operating modes.

Air conditioning and pressurizing system: Basic air cycle systems, Oxygen systems, Deicing
and anti- icing system.

Electrical Systems: AC and DC power generations and supply in aircraft, aircraft batteries,
external power supplies, Auxiliary Power Unit (APU), Components of power distribution, safety
requirements, aircraft electrical wiring and lighting.

Avionics Systems: Flight data recording system, cockpit voice recording system, Cockpit
Display System, Glass Cockpit, HUD, HDD, HMD, Warning Systems, Fire detection and
suppression, Emergency power sources, Emergency landing, Full Authority Digital Engine
Control (FADEC) System.

SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
112] 3[ 4 5| 6| 7| 8§ 9 10| 11| 12

Col Be able to understand the principles

and mechanisms of hydraulic, 7

pneumatic, landing gear systems of

aircraft

Be able to analyse different systems of
engine, basic cycles of airconditioning,
CO2 Joxygen, anti-icing and de-icing systems
of aircraft
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Be able to analyze the major electrical
loads, power generation & distribution
CO3 principles and the characteristics of
modern aircraft electrical system.

Be able to understand basics of aircraft
CO4 kontrol, aircraft instrumentation, Flight
Data recorders, Cockpit voice recorders.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at
home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week-1 Aircraft Systems CT
Class-1 Types of Systems
Class-2 Aviation authorities
Class-3 Importance of systems
CT-1
Week-2 Control systems
Class-4 Basic control systems
Class-5 Open and close loop control systems
Class-6 Elements of basic control system
Week-3 Airplane Control Systems
Class-7 Various control surfaces
Class-8 Conventional control systems
Class-9 Different control systems
Week-4 Power Assisted Control Systems
Class-11 Pascals law and applications
Class-12 Power assisted and fully powered control systems Mid
Modern control systems exam
Week-5
Class-13 Basic fly by wire systems
Class-14 Operating principle and factors
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Class-15 Types of fly by wire
Week-6 Auto pilot system
Class-16 Importance , Basic operation
Class-17 Different functions of auto pilot
Class-18 Modes of operation, basic gyroscope
Week-7 Air conditioning and pressurizing system
Class-19 Basic air cycle systems
Class-20 Basic Oxygen systems
Class-21 Principle of operation and safety precautions
Week-8 Fire protection systems

CT-2
Class-22 Causes of fire in aircraft
Class-23 Types of fire protection systems
Class-24 Basic deicing and anti- icing system.
Week-9 Deicing and anti-icing system
Class-25 Types of ice & Principle of ice detection
Class-26 Types of ice & Principle of ice detection
Class-27 Types of ice & Principle of ice detection CT-3
Week-10 Electrical Systems
Class-28 Aircraft electrical systems
Class-29 Power generation, Primary power distribution
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Class-30 Power conversion and energy storage
Week 11 Hydraulic systems & Pneumatic systems
Class-31 Principle of operation of both systems
Class-32 Modes of operation, advantages and disadvantages
Class-33 Application in aircraft, sources of power, safety precautions
Week 12 Engine systems
Class-34 Different types of engine, thrust generation
Class-35 Principle of operation of jet engines, components
Class-36 Different types of jet engines
Week 13 Avionics systems
Class-37 aircraft instrumentation
Class-38 Basic six instruments
Class-39 Principle of ASI, VSI, altimeter
Week 14 Avionics systems
Class-40 Flight data recording system, operation and survival test
Class-41 cockpit voice recording system, operation, data
Class-42 Review of whole Syllabus
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ASSESSMENT STRATEGY
Blooms
CcO
Components Grading Taxonomy
COl,
Class Test/ Assignment ClL, C2
20% CcO2
1-3
CO4 Cl1
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% C2
CO3
Final Ol C1
Examination
(Section A & B) 60% C02 C2
CO3 C2
C04 Cl
Total Marks 100%
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TEXT AND REFERENCE BOOKS:
1. Aircraft Power Plants- Mekinley, J.L. and R.D. Bent; McGraw Hill 1993.

2. Aircraft Systems (3rd edition) -- Ian Moir, Allan Seabridge; WILEY Publications.

3. Aircraft Fuel Systems—Roy Langton, Chuck Clark, Martin Hewitt, Lonnie Richards;
WILEY Publications.

4. Gas Turbine Technology- Treager, S.; McGraw Hill.
5. Aircraft Maintenance & Repair- Mckinley, J.L. and Bent R.D; McGraw Hill.

6. Handbooks of Airframe and Power plant Mechanics; US dept. of Transportation,
Federal, Aviation Administration, The English Book Store, New Delhi, 1995

7. Aircraft Instruments & Principles- Pallet, E.H.J; Pitman & Co 1993.
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COURSE INFORMATION

Course Code
Course Title

AEAS 301
Heat Transfer

Lecture Contact Hours
Credit hours

3.00
3.00

PRE-REQUISITE

AEAS 207: Thermodynamics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The course provides an introduction to heat transfer and introduces practical application in industry.

OBJECTIVES
1. To apply principles of heat and mass transfer to basic engineering systems
2. To explain heat transfer by conduction, convection
3. To analyze and design heat exchangers
4. To analyze diffusion processes and calculate the flux in a diffusion process
5. To describe the fundamental principles of radiative emission and absorption
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to explain
heat and different
heat transfer
mechanisms.

PO1

C2

K3

T, ASG,
PR, F

CO2

Be able to evaluate
basic heat transfer
problems occur in
engineering field
involving
Conduction,
Convection and
Radiation.

PO2

C5

P1,
P2

K4

Q, PR, F

COo3

Be able to know
different types of
boiling.

PO1

Cl

K3

T, ASG, F

CO4

Be able to analyze
heat exchanger
capacity using
LMTD and
effective NTU
relations

PO2

C4

K4

T,Q,F

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Basic modes of heat transfer; General conduction equations; Steady state conduction in different
geometrics and composite structures; Effect of variable thermal conductivity; Heat transfer from
extended surfaces.

Mechanism of convective heat transfer; General methods for estimation of convective heat
transfer coefficient; Heat and momentum transfer associated with laminar and turbulent flow of
fluids in forced convection; Free convection from exterior surfaces of common geometrics.

Mechanism and laws of radiation heat transfer; Blackbody and gray body emission; Radiative
properties of surfaces.

Boiling and condensation; pool boiling, forced convection boiling, film condensation, dropwise
condensation, condensation number

Heat exchanger: basic types, LMTD, exchanger effectiveness-NTU relations; Techniques of heat
transfer augmentation; Heat exchanger devices.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome

11213(4(5(6|7|8|9]10 1112

Be able to explain heat and different heat
COl {ransfer mechanisms. 3

Be able to evaluate basic heat transfer
problems occur in engineering field involving

CO2 3
Conduction, Convection and Radiation.

CO3 Be able to know different types of boiling. 3
Be able to analyze heat exchanger capacity|

CO4 using LMTD and effective NTU relations 3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at

home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week-2

Conduction

Topic CT
Week-1 Basic modes of heat transfer
Class-1 Conduction, convection, Radiation.
Class-2  (General conduction equations,
Class-3 Steady state conduction in different geometrics and composite
structures.
CT-1

Class-4  [Conduction related problems.

Class-5  [Effect of variable thermal conductivity

Class-6 Heat transfer from extended surfaces.

Week-3

Convection
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Class-7 Mechanism of convective heat transfer
General methods for estimation of convective heat transfer
Class-8 .
coefficient
Class-9  [Related mathematical problems.
Week-4 Forced convection
Heat and momentum transfer associated with laminar and turbulent
Class-10 e .
flow of fluids in forced convection.
Equation of Heat and momentum transfer associated with laminar
Class-11 q
ow. .
Mid
Equation of Heat and momentum transfer associated with turbulent
Class-12 i . Exam
flow of fluids in forced convection
Week-5 Free convection
Class-13  [Free convection from exterior surfaces of common geometrics
Class-14  Mathematical problems relating forced convection.
Class 15  |[Mathematical problems relating free convection.
Week-6 Radiation
Class-16  [Mechanism and laws of radiation heat transfer
Class-17  Blackbody emission
Class-18  (Gray body emission
Week-7 Radiative properties
Class-19  [Radiative properties of surfaces.
CT-2
Class-20  [Radiation equation,
Class-21  [Spectrum analysis.
Week-8 Boiling
Class-22  [Pool boiling,
Class-23  [Forced convection boiling,
Class-24  Mathematical Problems.
Week-9 Condensation
Class-25  [Film condensation
CT-3
Class-26  |Dropwise condensation
Class-27  |Condensation number
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Week-10 Heat exchanger

Class-28  [Types of Heat exchanger,

Class-29  [Fundamentals of Heat exchanger,

Class-30  [Principles of Heat exchanger.

Week 11 LMTD

Class-31  [LMTD relation analysis.

Class-32  [Heat exchanger performance,

Class-33  Mathematical Problems.

Week 12 Exchanger effectiveness

Class-34  INTU relations

Class-35  [Techniques of heat transfer augmentation

Class-36  Mathematical problems.

Week 13 Heat exchanger devices

Class-37  Different heat exchanger devices,

Class-38  [Working principle of heat exchanger devices,

Class-39  Mathematics relating heat exchanger devices.

Week 14 Refrigeration

Class-40  [Fundamentals of refrigeration,

Class-41  Refrigeration cycle,

Class-42  [Review.
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ASSESSMENT STRATEGY

Blooms
CO
Components Grading Taxonomy
Col,
Class Test/ Assignment C2,C5
20% CO2
1-3
CO2 C5
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment o3,
(Exam/Project) 10% Cl1,C4
CO4
CO1 C2
Final
Examination
(Section A & B) 60% CO2 C5
CO3 C1
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

Heat Transfer - J. P. Holman

Heat & Mass Transfer - Yunus A. Cengel&Afshin J. Ghajar
Principles of Heat Transfer - F. Kreith, Mark S. Bohn

Heat Transfer - Binay K. Dutta

Heat Transfer — A basic approach by M. NecatiOzisik

kW =
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COURSE INFORMATION

Course Code | : AEAS 322
Course Title |: Heat Transfer Sessional

Lecture Contact
Hours
Credit Hours

:3.00
: 1.50

PRE-REQUISITE

Course Code: AEAS 301
Course Title: Heat Transfer

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The course provides an introduction to heat transfer and introduces practical application in industry

OBJECTIVE

1. To apply principles of heat and mass transfer to basic engineering systems
2. To analyze heat transfer by conduction, convection

3. To analyze and design heat exchangers

4. To analyze diffusional processes and calculate the flux in a diffusion process
5. To understand the fundamental principles of radiative emission and absorption
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COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Cone;pgndmg TE}(?)%Tnfy Cp | CA KP ﬁistiss(rir;ent
Be able to follow the
instructions given in the
lab manual and carry out Psychomotor/ K6
COl (the experiments relating to 5 o R,Q
heat transfer processes. Imitation
Be able to complete a
conduction, convection oI
radiation experiment and
analyze the obtained results Psychomotor/ K8 R,Q,F
CO2 4 -
and graph plot. Precision
Be able to evaluate the
performance characteristics
of different types of heat
C03 exchangers through 2 5 K4 | R, Q,F

practical observation

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam;)
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COURSE CONTENT
Exp Exp Name
No
1. Determination of Thermal Conductivity of a Metal by Steady State Method
2. Determination of Thermal Contact Conductance
3. (A) Inverse Square Law for Light Radiation. (B) Lamberts Cosine Law for Light
4. Study of a Free Convection of Fin/ Flat Plate/ Pipe Bundle
5. Force Convection Heat Transfer in a Flat Plate
6. Study of Heat Exchanger
7. Study of Thermal Radiation Unit.
8. Study of Heat Transfer by Radiation
SKILL MAPPING
No. Course Learning Outcome PROGRAM QUTCOMES (PO

1 12(3(4[5/6[7[8|9]| 10| 11| 12

COl1

Be able to follow the instructions
given in the lab manual and carry
out the experiments relating to heat
transfer processes.

CO2

Be able to complete a conduction,
convection or radiation experiment
and analyze the obtained results and
graph plot.

CO3

Be able to evaluate the performance
characteristics of different types of
heat exchangers through practical
observation

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Lecture 14

Practical 28
Total 42
Self-Directed Learning

Preparation of Lab Reports 15

Preparation of Lab Test 20

Preparation of Quiz 20
Formal Assessment

Continuous Assessment 14

Final Quiz 1
Total 112
TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method

COURSE SCHEDULE
Week 1 Determination of Thermal Conductivity of a Metal by Steady State Method
Week 2 Determination of Thermal Contact Conductance
Week 3 (A) Inverse Square Law for Light Radiation. (B) Lamberts Cosine Law for
Light
Week 4 Study of a Free Convection of Fin/ Flat Plate/ Pipe Bundle
Week 5 Review-1
Week 6 Lab Quiz-1
Week 7 Force Convection Heat Transfer in a Flat Plate
Week 8 Study of Heat Exchanger
Week 9 Study of Thermal Radiation Unit.
Week 10 Study of Heat Transfer by Radiation
Week 11 Review-2
Week 12 Lab Quiz-2
Week 13 Final Review
Week 14 Lab Viva
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ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy

Conduct Lab Test/ Class 259 CO 1 P1/Imitation
Performance ° CO2 P3/Precision
Report Writing/Programming 15% 88 g 235//13];53322
Mid Term Evaluation 20% cO3 C5/Evaluate

(exam/project/assignment)
Final Evaluation col, P1/Imitation,
(Exam/project/assignment) 30% oz, P3/Precision,
proJ g C03 C5/Evaluate
COl, P1/Imitation,
Viva Voce/ Presentation 10% CO2, P3/Precision,
C03 C5/Evaluate

Total Marks 100%

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

Affective Domain)

TEXT AND REFERENCE BOOKS

1. Principles of Heat Transfer - F. Kreith, Mark S. Bohn
2. Heat Transfer - Binay K. Dutta
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COURSE INFORMATION
Course Code AEAS 335 Lecture Contact Hours | 3.00
Course Title Applied Aerodynamics | Credit hours 3.00

PRE-REQUISITE

Fundamentals of Aeronautical Engineering,
Engineering Mechanics (Statics and Dynamics),
Mechanics of Solids

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course introduces the students with the fundamental principles of aerodynamics for
understanding stability and control, aircraft performance etc.

OBJECTIVES

1. To determine aerodynamic forces and moments on airfoil, wing and body of revolution in
subsonic flow.

2. To analyze boundary layer: velocity profile, thickness and friction coefficient.

To explain aspects of flight characteristics that relates to lift, drag, thrust and power.

4. To apply presented numerical implementations to basic elements of aircraft configurations.

(8]
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

COl1

Be able to determine
aerodynamic forces
and moments on
airfoil, wing and body
of revolution in
subsonic flow.

PO2

C3

K4

T, F, ASG.

CO2

Be able to analyze
boundary layer:
velocity profile,
thickness and friction
coefficient.

PO2

C4

K3

T, F, ASG.

CcOo3

Be able to explain
aspects of flight
characteristics that
relates to lift, drag,
thrust and power.

PO1

C2

K3

F, Mid
Term
Exam.

CO4

Be able to apply
presented numerical
implementations to
basic elements of
aircraft configurations

PO2

C3

P1,
P2

K4

T, F, ASG.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Inviscid flows

Models of fluid flow, continuity and momentum equations applied to inviscid flows, drag
momentum theory, concept of stream lines, stream tubes, streak line, path lines. Angular
velocity, strain and vorticity, potential theory applied to Inviscid flows, elementary flows, their
combination and applications. Solution of flows past bodies using Panel methods.

Theory of 2D airfoils: Kutta-Joukowski theorem, Kutta condition, Kelvin circulation theorem.
Classical thin airfoil theory. Types of flow separation and inviscid flow characteristics over a 2D
airfoil. Inviscid & incompressible flow over finite wings, Prandtl’s lifting line theory, lift
distribution over finite wings, effect of aspect ratio; Different types of drags.

Viscous Flows

Qualitative aspects of viscous flows, Navier-Stokes equations, modification N-S equation for
different flows, Exact solutions of N-S equations, Aerodynamic heating, Prandtl Boundary
Layer theory; Boundary Layer equations and their solutions. Skin friction and skin friction drag.

Laminar flow past flat plate. Concept free shear flows viz. jet, wake and mixing streams. Flow
past cylinder and spheres and their applications. Boundary layer separation and its effects. Flow
control techniques. Methods to reduce different types of drag. Introduction to turbulence, concept
of turbulence modeling, Prandtl mixing length theory.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
1121345167819 ]10]11]12

Be able to determine aerodynamic forces and
CO1 moments on airfoil, wing and body of 3
revolution in subsonic flow.

To analyze boundary layer: velocity profile,

coz thickness and friction coefficient.

Be able to explain aspects of flight
CO3 [haracteristics that relates to lift, drag, thrust |3
nd power.
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Be able to apply presented numerical
CO4 | implementations to basic elements of aircraft 3
configurations

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at

home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

(Week-1 Topic CT
Class-1 Review of fundamental aerodynamic concepts, classification flows
Class-2 Applied aerodynamics: acrodynamic coefficients, their magnitudes and .
variation
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Class-3 Review of vector relation gradient, divergence, curl, line integrals,
surface integrals and volume integrals
(Week-2
Class-4 Angular velocity, strain rate and vorticity of fluid flows
Class-5 Circulation, stream function and velocity potential
Class-6 Classification of rotational and irrotational flows, Fluid Stressed and
strain rates
(Week-3
Class-7 Flow analysis of Inviscid and incompressible flows, review of
Bernoulli’s equation and its applications
Class-8 Pressure coefficient and its variation on typical airfoils
Class-9 Elementary fluid flows. Derivation of equations of stream function
velocity potential and velocity for uniform flow
(Week-4
Class-10 Derivation of equations of stream function and velocity potential and
velocity for doublet flow and vortex flow.
Class-11 Analysis of flow past non-lifting cylinder
Class-12 Analysis of flow past lifting cylinder, Derivation of Kutta-Joukowski Mid
theory of lift. Term
Exam
(Week-5
Class-13 Discussion on airfoil nomenclature and their characteristics.
Class-14 [ntroduction to Classical thin airfoil theory .
Class-15 Kutta condition and Kelvin’s circulation theorem and starting vortex.
(Week-6
Class-16 Types of flow separation.
Class-17 [nviscid flow characteristics over a 2D airfoil.
Class-18 Inviscid flow characteristics over a finite airfoil.
(Week-7
Class-19 Lift distribution over finite wings. CT-2
Class-20 Different types of drags.
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Class-21 Effect of aspect ratio.

(Week-8

Class-22 Finite wing theory or Prandtl classical lifting line theory.

Class-23 Effect of aspect ratio and physical significance

Class-24 Elliptical lift distribution.

(Week-9

Class-25 Derivation of Navier Stokes equations: Continuity and Momentum
cquation

Class-26 Derivation of Navier Stokes equations: Energy equations and different
forms of N-S equation. Modification of N-S Equations for different types
of flow

Class-27 Solution method of N-S equation for simple problems: Parallel flows

(Week-10

Class-28 [ntroduction to Boundary layers. Properties of B-L properties.

Class-29 Derivation of Boundary layer equations

Class-30 Application of Boundary layer equations for laminar boundary layers and
interpretation of Laminar B- L properties

(Week 11 CT-3

Class-31 Modification N-S equation for different flows, Exact solutions of N-S
Equations

Class-32 Aerodynamic heating.

Class-33 Prandtl Boundary Layer theory

(Week 12

Class-34 Skin friction and skin friction drag.

Class-35 Laminar flow past flat plate

Class-36 Concept free shear flows viz. jet

(Week 13

Class-37 Flow past cylinder and spheres and their applications.

Class-38 Boundary layer separation and its effects.
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Class-39 Flow control techniques

(Week 14

Class-40 [ntroduction to turbulence
Class-41 Concept of turbulence modeling
Class-42 Prandtl mixing length theory

ASSESSMENT STRATEGY

Blooms
CO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2
20% CcO2
1-3
CO4 C3
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% CO3 C3
Col1 C2
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
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CO4

Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Mechanics of Fluids - Irving H. Shames

2. Mechanics of Fluids - B. S. Messy

3. Fundamentals of Aerodynamics - John D Anderson; McGrawhill.

4. Aerodynamics for Engineering Students —E.LL Houghton, P.W. Carpenter, S.H.
Collicot and D.T. Valentine; Elsevier.

5. Computational Fluid Mechanics and Heat Transfer - Anderson.
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COURSE INFORMATION
Course Code : AEAS 336 . Lecture Contact -1.50
. : Applied Aerodynamics Hours )
Course Title . . :0.75
Sessional Credit Hours

PRE-REQUISITE

Course Code: AEAS 335
Course Title: Applied Aerodynamics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course introduces the students with the fundamental principles of aerodynamics for
understanding stability and control, aircraft performance etc.

OBJECTIVE

1.

2.

3.

To understand the fundamental principles of incompressible and compressible fluid
mechanics and aerodynamics.
To explain the sources of friction, induced, wave, and pressure drag, flight characteristics that
relate to lift, drag, thrust and power.
To be able to perform calculations involving lift, drag in relation to various aspects of flight

and aircraft performance.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bloom’s IAssessment

No. Course Outcome PO Taxonomy CP CA KP Methods

Be able to demonstrate the

use of theoretical

characteristics of low speed|
COl1 jaerodynamics that can be Psychomotor/| P1,P2

implemented through the S o K6 R,Q,T,

wind tunnel operations. Precision IASG, F

Be able to analyze the

Pressure  and  velocity

distribution  along  the

irfoi i R,Q,T,F
CcO2 airfoil and cylinder. ) Ca P1.P3 4 , Q.T,

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT
Exp Exp Name
No
1. Experiment on theoretical characteristics of low speed aerodynamics that can be
implemented through the wind tunnel operations.
2. Experiment on pressure distribution around a symmetrical NACA 0012 airfoil with
pressure tapping.
3. Experiment on coefficient of drag for a right circular cylinder
4. Experiment on the performance of lift and drag characteristics of NACA-0012
airfoil.
SKILL MAPPING
No Course Learning Outcome PROGRAM OUTCOMES (PO
' 1 {23 |4[5(6|7[89 |10 11| 12
Be able to demonstrate the use of] 2

flow visualization techniques.

theoretical characteristics of low speed
COl |aerodynamics can be implemented
through the wind tunnel operations and|

CO2 fand cylinder.

Be able to analyze the Pressure and
velocity distribution along the airfoil

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 07
Practical 14
Total 21
Self-Directed Learning
Preparation of Lab Reports 10
Preparation of Lab Test 05
Preparation of presentation 5
Preparation of Quiz 05
Engagement in Group Projects 10
Formal Assessment
Continuous Assessment 07
Final Quiz 1
Total 64
TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method, Project
Based Method
COURSE SCHEDULE
Week 1 Experiment on pressure distribution around a symmetrical NACA 0012 airfoil with
ressure tapping.
Week 2 Experiment on pressure distribution around a symmetrical NACA 0012 airfoil with
ressure tapping.
Week 3 Experiment on theoretical characteristics of low speed aerodynamics can be
implemented through the wind tunnel operations and flow visualization
techniques.
Week 4 Experiment on coefficient of drag for a right circular cylinder
Week 5 Lab Test-1
Week 6 Experiment on the performance of lift and drag characteristics of NACA-0012
airfoil.
Week 7 Lab Quiz
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ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
Conduct Lab Test/ Class 25% o1 P3/Precision
Report Writing/Programming 15% 88 ; 125;218;22
Mid Term Evaluation 20% col C4/Analyse
(exam/project/assignment)
Final Evaluation o COl, ..
(Exam/project/assignment) 30% CO2 P3/Precision, C4/Analyse
Viva Voce/ Presentation 10% %%12’ P3/Precision, C4/Analyse
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Mechanics of Fluids - B. S. Messy
2. Fundamentals of Aerodynamics - John D Anderson; McGrawhill.
3. Computational Fluid Mechanics and Heat Transfer — Anderson
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COURSE INFORMATION
Course Code AEAS 307 Lecture Contact Hours | 3.0
Course Title Aircraft Loading and Credit hours 3.0

Structural Analysis

PRE-REQUISITE

Mechanics of Solids

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn and familiarize the basics of Aircrafts Structure and its components.

OBJECTIVES

1. To get introduction of design philosophies like damage tolerance, fail-safe principle.
To get ntroduction of the aircraft data requirements and description of the critical airloads
used in the design and analysis of aircraft structures.

3. To get introduction of the aero-elastic stability design constraint.

4. To get an verview of the role and lay-out of main structural members used in aircraft
structures.

5. To understand atigue failure consideration and its relation with design philosophies, fatigue

loads in aircraft operations and fatigue life analysis methods.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

Be able to define
fundamental concepts
in the analysis of
flight structures.

PO1

Cl

K3

T, F, ASG.

Be able to explain
the aero-elastic
stability design
constraint.

PO2

C2

K3

T, F, ASG.

Be able to apply the
theory of elasticity in
the solution  of
engineering problems
and apply energy
methods  in  the
analysis of statically
indeterminate
structures.

PO2

C3

P1,
P2,
P3

K4

T, F, Mid
Term
Exam.

Be able to analyze
the design and sizing
of aircraft structural
configurations
subjected to various
load combinations.

PO2

C4

P1,
P2

K4

T, F, ASG,
Mid Term
Exam.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Fundamental equations of elasticity and their applications, stress and deformation in elemental
structures/components; General equations and solution techniques; Energy methods in structural
analysis: Principles of virtual work and total potential and complementary energies.

Bending of beams with unsymmetrical cross-sections; Basic principles and theory of stressed-skin
structural analysis; Determination of direct stresses and shear flows in arbitrary thin-walled beams:
unsymmetrical sections, open and closed sections, tapered sections, continuous and idealized
sections.

The fundamental theory of plates, including in-plane and bending loads as well as buckling and
shear instabilities; Solution techniques for plate problems including Navier‘s solutions for
rectangular plates; Energy methods for plate bending and plate buckling. Analysis of common
aircraft components including fuselages, wings, skin-panels, spar, stringers, ribs, frames and
longerons.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
121 3 4 5| 6| 7| & 9 10| 11f 12

Be able to define fundamental concepts in the
analysis of flight structures.

COl 3

Be able to explain the aero-elastic stability| |3

design constraint.
CO2

Be able to apply the theory of elasticity in the
solution of engineering problems and apply

co3 energy methods in the analysis of statically 3
indeterminate structures.
Be able to analyze the design and sizing of
aircraft structural configurations subjected to
various load combinations. 3
CO4

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at

home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week Topic CT

Week-1 Theory of Elasticity

Class-1 Review of basic concepts: Stress, strain.

Class-2  [Stress-strain relationship : Hook’s law in 1-D and 3-D.

Class-3 Related Numerical.

Theory of Elasticity (cont’d) CT-1
Week-2

Class-4  [Strain-displacement relations.

Class-5  [Volumetric strain and determination of limiting value of Poisson’s
ratio.

Class-6 Related Numerical.
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Week-3 Conditions for Equilibrium and Two Dimensional Elasticity

Class-7  Derivation of equilibrium equations in Elasticity and related
numerical.

Class-8  Imtroduction to two dimensional elasticity and plane stress
condition.

Class-9  |Related Numerical.

Week-4 Two Dimensional Elasticity

Class-10  [Plane strain condition.

Class-11  [Solution of 2-D problems: Derivation of compatibility equations. | Mid

Class-12  [Related Numerical.

exam
Week-5  |Stress Function Formulation and Energy Methods in Structural
Analysis

Class-13  |Airy’s stress function.

Class-14  [Related Numerical.

Class-15  [Strain energy and complementary energy.

Week-6 Energy Methods in Structural Analysis

Class-16  [Expression for strain energy for a solid bar under various types of
loading.

Class-17  [Related Numerical.

Class-18 [Castigliano’s theorem and related numerical.

Week-7 Energy Methods in Structural Analysis (cont’d) and Beams

Class-19  Minimum potential energy method and related numerical.
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Class-20  [Types of beams and differential equation governing deflection of
beam.
Class-21  |Boundary conditions.
Week-8 Shearing stresses in beams
CT-2
Class-22  [Shear stress distribution and concept of shear flow.
Class-23  [Shear flow in I-section, Channel section and Split tube section.
Class-24  [Shear center and numerical related to shearing stresses in beams.
Week-9 Determination of direct stresses and shear flows in arbitrary
thin-walled beams
Class-25  |Unsymmetrical sections.
Class-26  |Open and closed sections.
Class-27  [Tapered sections, continuous and idealized sections.
Week-10 Plate Theory and Applications
Class-28  [Fundamental theory of plates, bending of thin plates.
Class-29  [Displacement, stress and strain field for thin plates.
Class-30  [Equilibrium equations for thin plates. CT-3
Week 11 Plate Theory and Applications (cont’d)
Class-31  [Solution techniques for plate problems including Navier’s solutions
for rectangular plates.
Class-32  [End conditions for plates
Class-33  [Related numerical.
Week 12 Plate Theory and Applications (cont’d)
Class-34  [Energy methods for plate bending.
Class-35  [Energy methods for plate bending.
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Class-36  |Related numerical.

Week 13

Analysis of common aircraft components

Class-37  |Analysis of fuselage.

Class-38  [Analysis of wings.

Class-39  [Analysis of skin-panels.

Week 14

Analysis of common aircraft components (cont’d)

Class-40  |Analysis of spar, stringers.

Class-41  |Analysis of ribs, frames and longerons.

Class-42  |Related numerical.

ASSESSMENT STRATEGY

RESTRICTED

Blooms
CcO
Components Grading Taxonomy
Col,
Class Test/ Assignment Cl, C2
20% CO2
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment €3
(Exam/Project) 10% C3,C4
CO4
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CO1 Cl
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Aircraft Structures for Engineering Students- T.H.G Megson
2. Aircraft Structure —David & Perez; Publisher — McGraw-Hill.
3. Strength of Materials (4th edition) — AndrewPytel, Ferdinand L. Singer.

4. Strength of Materials —Beer and Johnston.
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COURSE INFORMATION

Course Code
Course Title

AEAS 331
Materials Science and
Aerospace Materials

Lecture Contact Hours
Credit hours

3.0
3.0

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn the basic properties of different materials and to familiarize with the methods to produce
composite materials with new properties using the basic properties.

OBJECTIVES

1. To learn the basic scientific facts of Physics/ Chemistry disciplines about different
materials and their properties.
2. To use the knowledge of material science to provide solution to related engineering,
commercial problems.
3. To be able to evaluate the different materials and their properties and to select them rightly for
design and construction.
4. To understand the basic working principle of various methods involving the inspection of

materials.

5. To be able to ensure the safety of components with different materials from unwanted

decay/corrosion.
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COURSE OUTCOMES & GENERIC SKILLS

NO. | Course Outcome Corresponding Bloom’s CP | CA | KP | Assessment
PO Taxonomy Methods

COl | Be able to define POl Cl K3 | T/ ASG, F
modern materials
chemistry, materials
physics and energy
physics.

CO2 | Be able to explain PO2 C2 K3 | T/Mid
how to select Term
materials for design Exam,
and construction. F

CO3 | Be able to apply PO2 C3 K3 | T/Mid
the methods Term
required to inspect Exam,
material F
components using
different
approaches.

CO4 | Be able to analyze PO2 C4 K3 | T/ ASG, F
how to protect
materials from
unwanted/untimely
decay.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

a. Main Contents: Materials Science and Aerospace Materials
b. Detail Contents:

Elements Of Aerospace Materials

Elements of aerospace materials; Structure of solid materials, Atomic structure of materials,
crystal structure, miller indices, density, packing factor, space lattices, imperfection in
crystals, physical metallurgy, Phase diagram including the Fe-FeC3 equilibrium diagram,
general requirements of materials for aerospace applications.

Material Selection For Aerospace Applications

Mechanical behavior of materials; Linear and nonlinear elastic properties, Yielding, strain
hardening, fracture, Bauchinger‘s effect —Notch effect testing and flaw detection of materials
and components, creep and fatigue -Comparative study of metals, ceramics plastics and
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composites. Introduction to destructive and non-destructive tests.

Corrosion & Heat treatment

Corrosion & heat treatment of metals and alloys; Types of corrosion, effect of corrosion on
mechanical properties, stress corrosion cracking, Corrosion resistant materials used for space
vehicles, heat treatment of carbon steels, aluminum alloys, magnesium alloys and titanium
alloys, effect of alloying treatment, heat resistance alloys, tool and die steels, magnetic alloys.
Introduction to powder metallurgy, modern ceramic materials, cermet, glass ceramic, plastics
and rubber, carbon/carbon composites, fabrication processes involved in metal matrix
composites, shape memory alloys, applications in aerospace vehicle design, Basic concepts of
Nano-science and Nanotechnology.

High temperature materials

Characterization; classification, production and characteristics, methods and testing,
determination of mechanical and thermal properties of materials at elevated temperatures, super
alloys, high temperature material applications.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
1121 3| 4] 51 6| 71 & 9 10| 11| 12

Be able to define modern materials chemistry, 2
materials physics and energy physics.

COl

Be able to explain how to select
materials for design and construction.

CO2

Be able to apply the methods required to
CO2 inspect material components using different
approaches. 3

CO4 3
Be able to analyze how to protect materials
from unwanted/untimely decay.
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(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination
21
Formal Assessment 2
Continuous Assessment 3
Final Examination
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week 1 Elements Of Aerospace Materials CT1
Class 1 | Engineering Materials Modern Materials’ Needs
Class 2 | Modern Materials’ Needs Structure of Crystalline Solids

Class 3 | Structure of Crystalline Solids
Week 2 Elements Of Aerospace Materials (Continued)

Class 4 | Face-Centered & Body-Centered Cubic Crystal Structure
Imperfections in Solids
Class 5 | Hexagonal Close-Packed (HCP) Crystal Structure

Class 6 | Crystallographic Points, Directions, and Planes

Week 3 Elements Of Aerospace Materials

Class 7 | Equilibrium Diagram

Class 8 [ron-Carbon Diagram, Lead—Tin Phase Diagram, Copper—Silver
Phase Diagram

Class 9 Iron-Carbon Diagram, Lead—Tin Phase Diagram, Copper—Silver
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Phase Diagram

Week 4 Material Selection For Aerospace Applications Mid term
Class 10 | Material Selection Criteria
Class 11 | Material Types
Class 12 | Material Forms
Week 5 Corrosion And Heat Treatment Of Metals And Alloys
Class 13 | Corrosion of Metals and Its Prevention
Class 14 | Factors That Control the Corrosion Rate
Class 15 | How to Keep Aircraft Safe from corrosion
Week 6 Corrosion And Heat Treatment Of Metals And Alloys
Class 16 | Main objectives of heat treatment (heat treatment processes)
Class 17 | Types of Heat Treatment
Class 18 | Typical Design Guidelines in Heat Treatment
Week 7 Ceramics And Glass
Class 19 | Classification of Ceramics
Class 20 | General Properties of Ceramics
Class 21 | Common Ceramics
Week 8 Ceramics And Glass CT2
Class 22 | Shaping Methods for Glass
Class 23 | Glassworking Processes
Class 24 | Continue
Week 9 Processing Of Plastics
Class 25 | Types of Processing of Plastics
Class 26 | Extrusion, Lamination (Calendaring)
Class 27 | Thermoforming, Casting
Week 10 Processing Of Plastics
Class 28 | Molding
Class 29 | Expansion, Foaming
Class 30 | Spinning, Solid-Phase Forming
Week 11 Composite Materials
Class 31 | Introduction
Class 32 | Components of Composite Materials
Class 33 | Types and General Characteristics of Composite Materials
Week 12 Composite Materials
CT3
Class 34 | Polymer Matrix Composites (PMC)
Class 35 | Metal Matrix Composites (MMC) , Ceramic Matrix Composites
(CMCO)
Class 36 | Advantages & Disadvantages of Composites

139
RESTRICTED




RESTRICTED

Week Non-Destructive Testing (NDT)
13

Class 37 Introduction
Class 38 Uses of NDT Methods
Class 39 | NDT methods using time

Week 14 Non-Destructive Testing (NDT)
Class 40 Methods of NDT

Class 41 Continue

Class 42 Common Application of NDT

ASSESSMENT STRATEGY

Blooms
Cco
Components Grading Taxonomy
Col,
Class Test/ Assignment Cl1,C3
20% COo3
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment o2
(Exam/Project) 10% C2,C3
COo3
COo1 Cl
Final
Examination
(Section A & B) 60% CO2 C2
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CO3 C3

CO4 C4

Total Marks 100%

TEXT AND REFERENCE BOOKS:
1. Aircraft Materials and Processes- Titterton.G.; Pitman Publishing Co.

2. Introduction to Physical Metallurgy (2nd edition) -Sidney H Avner; Tata
McGraw — Hill Edition.

3. Engineering Materials, Their properties and Applications- Martin, J.W.;
Wykedham Publications (London) Ltd.
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COURSE INFORMATION
Lecture Contact
Course Code | : AEAS 332 Hours : 1.50
Course Title |: Materials Science and Credit Hours :0.75
Aerospace Materials
Sessional

PRE-REQUISITE

Course Code: AEAS 331
Course Title: Materials Science and Aerospace Materials

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The course provides the necessary knowledge about metallurgy and phase diagrams.

OBJECTIVE

1. To learn the basic classification of steel based on the percentage of Carbon present in it and
their properties.

2. To visualize the phase diagram of different types of steel in the microscope and analyze the
different regions.

3. To be able to explain the use of materials of different properties in order to make alloys of a
new property.

4. To gain knowledge about the heat treatment method used in making steel of different
properties
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COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Cone;pgndmg TE}(?)%Tnfy Cp | CA KP ﬁistis'(fgslem
Be able to perform the
task of metal specimen
preparation in order to Psychomotor/

COl (view the microstructure 5 ) ) K6 R,Q
under a light microscope. Manipulation
Be able to analyze the
phase diagram of different

cop [materials used in making of 2 C4 K3 R, Q
alloys.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Exp

Exp Name

Study of Crystal structure of different types of iron

Study of Phase diagram including the Fe-FeC3 equilibrium diagram

Study of Mechanical behavior of materials

Study of destructive and non-destructive tests

ARl B Bl B

alloys

Heat treatment of carbon steels, aluminum alloys, magnesium alloys and titanium

SKILL MAPPING

No.

Course Learning Outcome

PROGRAM OUTCOMES (PO

213 |4

5

6

7

8

9

10

11 ] 12

COl

microscope.

Be able to perform the task of metal
specimen preparation in order to
view the microstructure under a light

CO2

of alloys.

Be able to analyze the phase diagram
of different materials used in making

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 7

Practical 14
Total 21
Self-Directed Learning

Preparation of Lab Reports 5

Preparation of Lab Test 5

Preparation of presentation 5

Preparation of Quiz 5

Engagement in Group Projects 10
Formal Assessment

Continuous Assessment 7

Final Quiz 1
Total 59
TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method

COURSE SCHEDULE

Week 1 Study of Crystal structure of different types of iron
Week 2 Study of Phase diagram including the Fe-FeC3 equilibrium diagram
Week 3 Study of Mechanical behavior of materials
Week 4 Study of destructive and non-destructive tests
Week 5 Heat treatment of carbon steels, aluminum alloys, magnesium alloys and titanium
alloys
Week 6 Review
Week 7 Lab Quiz and Viva
144

RESTRICTED




RESTRICTED

ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
Conduct Lab Test/ Class 25% col P2/Manipulation
Performance
Report Writing/Programming 15% CO2 C4/Analyze
Mid Term Evaluation 20% COl1, P2/Manipulation,
(exam/project/assignment) ° CO2 C4/Analyze
Final Evaluation 30% COl1, P2/Manipulation,
(Exam/project/assignment) ° CO2 C4/Analyze
. . CO1 P2/Manipulation
0 s >
Viva Voce/ Presentation 10% CcO2 C4/Analyze
Total Marks 100%

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

Affective Domain)

TEXT AND REFERENCE BOOKS

1.

2.

Aircraft Materials and Processes- Titterton.G.; Pitman Publishing Co.

Introduction to Physical Metallurgy (2nd edition) -Sidney H Avner; Tata McGraw
— Hill Edition.

Engineering Materials, Their properties and Applications- Martin, J.W.;
Wykedham Publications (London) Ltd.

Composite Materials for Aircraft Structures (2nd edition)- Allan Baker, Stuart
Dutton, Donald Kelly; AIAA Education Series

Engineering Metallurgy (Part I & II) (6th edition) — Raymond A. Huggins; Viva
Books Private Ltd.

Materials Science and Engineering: An Introduction — W D Callister, Jr.; John
Wiley and Sons, Inc (4th edition) 1997

A Text Book of Nano-science and Nanotechnology- T.Pradeep; Tata McGraw
Hill.
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COURSE INFORMATION

Course Code
Course Title

: AEAS 338

Sessional

: Aerospace Propulsion

Lecture Contact
Hours
Credit Hours

: 1.50
:0.75

PRE-REQUISITE

Course Code: AEAS 337
Course Title: Aerospace Propulsion

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This sessional is intended to provide the students with a hands-on experience on the various
aspects of reciprocating and gas turbine engines as taught in the Aerospace Propulsion theory

course.
OBJECTIVE

1. To compare the structural layout of the Piston & Jet engines.

2. To practically observe the actual operation of a jet engine and match this with the theoretical
knowledge.

3. To be able to apply the theoretical knowledge of basic formulas concerning the jet engine.

4. To analyze how the flow property is changed by tweaking the dimensions of the compressor|
& turbine section (of a jet engine).

5. To be able to evaluate various parameters of the gas turbine cycle associated with a smalll

scale jet engine from the practical operation.

COURSE OUTCOMES & GENERIC SKILLS

No.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

IAssessment
Methods

COl1

Be able to solve for the
thrust & cycle efficiency of
a small scale jet enging
with the parameters|
obtained from the practical
operation.

Psychomotor/

Articulation

P1, P2

K6

R,Q, T, Pr

CO2

Be able to analyze the
dimensional  effects  of
compressor &  turbing
sections (of a jet engine) on
flow properties by plotting
graphs from obtained data.

C4

K4

R, Q, T, PR

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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TEACHING LEARNING STRATEGY

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

Lecture 7

Practical 14
Total 21
Self-Directed Learning

Preparation of Lab Reports 5

Preparation of Lab Test 5

Preparation of presentation 2

Preparation of Quiz 5

Engagement in Group Projects 10
Formal Assessment

Continuous Assessment 7

Final Quiz 1
Total 56

TEACHING METHODOLOGY

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

COURSE SCHEDULE
Week 1 Construction of a Typical Jet Engine (WP7C Jet Engine) of a Fighter Aircraft
Week 2 Dimensional Change of Compression Section and Effects
Week 3 Dimensional Change of Turbine Section and Effects
Week 4 Ground Operation of a CM-14 Jet Engine
Week 5 Construction of a Typical Radial Piston Engine (HUO SAI-7A Engine) of a Trainer
Aircraft
Week 6 Lab Test and Lab Quiz
Week 7 Presentation on Assigned Problems and Project Demonstration
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ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
CO1 P4/ Articulation
o
Conduct Lab Test/ Class Performance 25% CO D C4/Analyse
Report Writing/Programming 15% 88 ; P4é2rAtl§;111;1;0n
Mid Term Evaluation o
(exam/project/assignment) 20% CO2 C4/Analyse
Final Evaluation o COl, . .
(Exam/project/assignment) 30% CO2 P4/ Articulation, C4/Analyse
Viva Voce/ Presentation 10% %%12’ P4/ Articulation, C4/Analyse
Total Marks 100%

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

Domain)

TEXT AND REFERENCE BOOKS

1. Aircraft Gas Turbine Engine Technology (3rd edition) - Irwin E. Treager.
2. The Jet Engine - Rolls Royce Limited.
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COURSE INFORMATION

Course Code AEAS 315 Lecture Contact Hours | 3.00

Course Title Aircraft Stability and Credit hours 3.00
Control

PRE-REQUISITE

AEAS-335 (Applied Aerodynamics)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Demonstrate and Analyzing understanding of Stability (Static and Dynamic) and Controls of the
Aircraft and its use towards achievement of Stability

OBJECTIVES

—

To understand basic concept of Stability and Equilibrium

2. To understand the physics and derive mathematical expression for various components of
aircraft towards longitudinal, lateral and directional stability.

3. To predict the stability of aircraft using mathematical expressions.

4. To analyze the parameters (neutral point, variation c.g) and its implications on Stability.

5. To derive Equations of Rigid Aircraft Six Degree of Freedom of Motions.

6. To demonstrate Understand basic concept, Fundamental and components involved in Aircraft

Flight System Control (AFCS), Principle functioning of Autopilot and types of Autopilot
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

COl

Be able to
understand the basic
concept of Stability
and Equilibrium and
explain contribution
of various aircraft
components to
Longitudinal Stability

PO1

C2

K3

T, F,
ASG

CO2

Be able to analyze
Parameters like
variation of c.g, Power
effects on Neutral
Point and
demonstrate
understanding of
Lateral-Directional
Stability

PO2

C4

P1,
P2

K4

T, F, ASG

COo3

Be able to analyze the
six-degree equations
of motion of an
aircraft based on body
axis system.

PO2

C4

P1,
P2

K4

T, F, Mid
Term
Exam.

CO4

Be able to
understand the
Dynamic Modes,
AFCS and Principle
function of Autopilot
and its variants

PO1

C2

K3

T, F,
Mid
Term
Exam.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Importance and Significance of Flight Stability and Control: Stability and Equilibrium, Static
Longitudinal, Directional and Lateral stability with respect to the aircraft axis systems; Effect of
various wings design and secondary control surfaces; Origin of symmetric forces and moments;
Static and maneuvering longitudinal stability, equilibrium and control of rigid aircraft; Effects of
various major components on Static Stability, Critical flight conditions and controls requirement.

Dynamic Stability: The Axes Systems (Inertial, Body and Stability axes) and their
Transformations; Treatment of Aircraft Equations of motion / linearization; Aerodynamic load
effects of wings; Stability Derivatives; Aircraft Longitudinal Modes; Aircraft Longitudinal and
Lateral-directional Modes.

Introduction to Automatic Flight Control System: Introduction to Aircraft Flight Control
System (AFCS), Fundamentals of AFCS, Types of AFCS and Components of AFCS, Setup of
the flight control system, System Performance Specification: - Requirements on flying and
handling qualities and Parameters. Autopilot and its function, Types of Basic Autopilot Systems
: Basic Longitudinal Autopilot and Lateral Autopilot Systems

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
1121 3 4 5|1 6] 7 8 9| 10| 11| 12

Be able to understand the basic concept of 3
Stability and Equilibrium and explain
contribution of various aircraft components to
CO1 [Longitudinal Stability

Be able to analyze Parameters like
variation of c.g, Power effects on
CO2 |Neutral Point and demonstrate 2
understanding of Lateral-Directional
Stability
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Be able to analyze the six-degree equations of
motion of an aircraft based on body axis

CO3
System

Be able to understand the Dynamic Modes,
AFCS and Principle function of Autopilot and
its variants 2

CO4

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at home
Preparation for final examination 21

21

Formal Assessment
Continuous Assessment 2
Final Examination

(98]

Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week Topic CT
Week-1 Introduction to the Course
Class-1 Atmospheric Flight Mechanics and Earth Atmosphere
Class-2 Aircraft Components and Aircraft Nomenclature
Class-3 Basic Aerodynamics
Week-2 Equilibrium and Stability
CT-1

Class-4 Equilibrium and Stability
Class-5 Types of stability
Class-6 Static Vs Dynamic Stability
Week-3 Longitudinal Static Stick Fixed Stability
Class-7 Criterion for Stability and Contribution of Wing
Class-8 Horizontal Tail Contribution
Class-9 Wing plus Tail Contribution
Week-4 Longitudinal Stability and Neutral Point
Class-10 Static Margin and CG Limits
Class-11 Fuselage Contribution
Class-12 Powerplant Contribution
Week-5 Longitudinal Stability and Neutral Point (contd)

&

Longitudinal Control CT-2

Class-13 Power Effects on Neutral Point
Class-14 Elevator
Class-15 Stick Free Stability, Most Forward CG Location
Week-6 Longitudinal Control

&

Longitudinal Maneuverability
Class-16 Longitudinal Stick Force per “g”, Ground Effect
Class-17 Control requirement, Pull up Maneuver, Maneuver point
Class-18 Elevator per “g”, Maneuver point
Week-7 Lateral-Directional Static Stability & Control
Class-19 Lateral-Directional Stability Derivates, Fuselage/Vertical Fin
Contribution

Class-20 Roll Stability, Wing Sweep Effect, Rudder
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Class-21 Dihedral Effect, Various Contribution,
Week-8 Equations of Rigid Aircraft Six Degree of Freedom of
Motions
Class-22 Power Effect, Roll Control, Aileron and Tutorial
Class-23 Derivation of Translational Motion Equations CT-3
Class-24 Derivation of Angular Motion Equations
Week-9 Equations of Rigid Aircraft Six Degree of Freedom of
Motions (contd)
&

Perturbed(Linear) Aircraft Model
Class-25 Derivation of Various Forces and Moments
Class-26 Linearization of Equation
Class-27 Small Perturbation Method, Linearization of Equation
Week-10 Perturbed(Linear) Aircraft Model
Class-28 Aerodynamic Force and Moment Derivates
Class-29 Contribution of Aircraft Components to Aerodynamic Derivates
Class-30 Linear Model and Aircraft Dynamic Modes
Week-11 Longitudinal Dynamic Modes
Class-31 Short period, Phugoid (Lanchester’s Formulation)
Class-32 Short Period Mode Approximation
Class-33 Flying and handling Qualities, Cooper Harper Scale
Week-12 Lateral-Directional Dynamic Modes CT-4
Class-34 Pure Rolling Motion, Pure Yawing Motion, Spiral

Approximation
Class-35 Spiral Roll, Dutch Roll Mode Approximation
Class-36 Lateral Flying Qualities, Routh’s Stability Criterion
Lateral-Directional Dynamic Modes (contd)
Week-13 &
Aircraft Response to External Disturbances/Inputs

Class-37 Stability in Steady Roll Maneuver
Class-38 Wind Effect on Aircraft Pure Plunging Motion
Class-39 Wind Profiles, Longitudinal Mode, Response to Wind Shear
Week-14 Introduction to Aircraft Flight Control Systems
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Class-40 Aircraft Flight Control System and Augmentation
Class-41 Fundamentals of AFCS and Components of AFCS
Class-42 Autopilot, Types of Autopilot
ASSESSMENT STRATEGY
Blooms
CcoO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2,C4
20% CO2
1-3
CO4 C2
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
COo3
Mid-Term Assessment
(Exam/Project) 10% C4
CO1 C2
Final
Examination
(Section A & B) 60% CO2 C4
CO3 Cc4
CO4 C2
Total Marks 100%
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TEXT AND REFERENCE BOOKS:

AR

Flight Stability and Automatic Control — Robert C. Nelson

Automatic Flight Control — E. H. J. Pallett, Shawn Coyle

Fundamentals of Aerodynamics — John D. Anderson

Airplane Performance Stability and Control — Courtland D. Perkins and Robert E. Hage
Automatic Control of Aircraft and Missiles — John H. Blakelock

Dynamics of Flight: Stability and Control - Bernard Etkin, Lloyd Duff Reid
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COURSE INFORMATION
Course Code AEAS 317 Lecture Contact Hours | 4.00
Course Title Mechanics of Structure, | Credit hours 4.00

Structural Vibration and
Aero Elasticity

PRE-REQUISITE

Engineering Mechanics (Statics and Dynamics)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To provide with the knowledge of relative motion between the various parts of a machine, forces
which act on them and analysis of vibration. The knowledge of this subject is very essential for an
engineer in designing the various parts of a machine

OBJECTIVES

1. To introduce the approaches and mathematical models used in kinematic and dynamic
analysis of machinery.

To understand techniques for studying motion of machines and their components.

To give basic knowledge on kinematic and dynamic design of machinery.

To give basic knowledge on different types mechanical vibrations.

To be able to construct turning moment diagram.

A

To be able to calculate balancing mass and its position.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding

PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

COl1

Be able to apply
graphical and
analytical methods to
study the motion of a
planar mechanism.

PO1

C3

K4

T, F, ASG

CO2

Be able to analyze
simple mechanisms
and gear trains.

PO2

C4

K4

T, F, ASG

CcOo3

Be able to determine
the natural frequency
and period of simple
vibrating mechanical
systems and obtain
the analytical
solution for system’s
time response.

PO2

C3

K4

T, F, Mid
Term Exam

CO4

Be able to develop
mathematical model
of dynamic systems
with  single and
multi-degrees of
freedom.

PO2

C3

P1,
P2

K4

T, F, ASG,
Mid Term
Exam

CO5

Be able to explain
the concepts of
vibration  isolation,
rotating  imbalance
and aero elasticity.

PO1

C2

K3

F, ASG

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Mechanics of Structure

Mechanisms; Displacement, velocity and acceleration; Turning moment: inertia and kinetic

energy of reciprocating and rotating parts; Study of gears and gears trains; Static and dynamic

balancing: reciprocating and rotating parts.

158

RESTRICTED




RESTRICTED

Structural Vibration

Free vibrations with one and two degrees of freedom; Longitudinal, transverse and torsional
vibrations; Damped free and forced vibrations with single degrees of freedom; Whirling of shafts
and rotors; Vibration absorption and isolation; Vibration measuring instruments; Methods of
determining natural frequencies: matrix methods; Continuous systems: lateral vibrations of
beams; Introduction to Lagrangian methods.

Aero Elasticity

Introduction to aero elasticity, load distribution, concepts of divergence, control effectiveness and

reversal.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
1121 3| 4 5] 6| 7| 8 9 10 11| 12

Be able to apply graphical and analytical
methods to study the motion of a planar

COol . 3
mechanism.

o2 Be able'to analyze simple mechanisms and 3
gear trains.
Be able to determine the natural frequency

CO3 and period of simple vibrating mechanical 3

systems and obtain the analytical solution for
system’s time response.

Be able to develop mathematical model of
CO4 | dynamic systems with single and multi- 3
degrees of freedom.

Be able to explain the concepts of vibration
isolation, rotating imbalance and aero
CO5 | elasticity. 3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 56

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 56

Revision of the previous lecture at

home 28

Preparation for final examination 28
Formal Assessment

Continuous Assessment 3

Final Examination 3
Total 174

TEACHING METHODOLOGY

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

COURSE SCHEDULE

RESTRICTED

Week Topic CT
Week-1  |Kinematics of motion

Class 1 [Linear displacement, velocity and acceleration

Class-2 Properties of fluid

Class-3 Fluid Statics
Class-4 Numerical
Week-2 Simple Mechanisms CT-1
Class-5 Kinematic link or element, types of link
Class-6 Kinematic pair, classification of kinematic pairs
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Class-7 Kinematic chain, types of joints in a chain

Class-8 Mechanism

Week-3  |Velocity in Mechanisms (Instantaneous Centre Method)

Class-9 Methods for determining the velocity of a point on a link

Class-10 | Properties and number of Instantaneous centers in a mechanism

Class-11 Types and location of instantaneous centers

Class-12 | Method of locating instantaneous centers in a mechanism

Week 4 Velocity in Mechanisms (Relative Velocity Method)

Class 13 Relative velocity of two bodies moving in straight lines

Class 14 | Velocity of a point on a link

Class 15 | Velocities in a slider crank mechanism Mid
Class 16 | Rubbing velocity at a pin joint

Week 5 Gear Trains exam
Class 17 Introduction and types of gear trains

Class 18 | Simple and compound gear train
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Class 19 | Design of spur gears
Class 20 Epicyclic gear train CT-2
Week 6 Turning Moment Diagram and Flywheel

Turning moment diagram for a single cylinder double acting steam
Class 21  [Engine
Class 22 | Turning moment diagram for a four stroke cycle IC engine.

Fluctuation of energy, maximum fluctuation of energy and
Class 23 [coefficient of fluctuation of energy
Class 24 | Energy stored in a flywheel
Week 7 Balancing of rotating and reciprocating masses
Class 25 Balancing of rotating masses
Class 26 | Balancing of rotating masses
Class 27 | Balancing of reciprocating masses (cont’d)
Class 28 Balancing of reciprocating masses (cont’d)
Week-8 [Introduction to structural vibration

CT-3

Class 29 | Definition and causes of vibration
Class 30 Modeling of vibration and important terminologies
Class 31 Types of vibration
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Class 32 Concepts of resonance, degrees of freedom
Week 9 Determination of natural frequency and equations of motion
Class-33 | Natural frequency of free longitudinal vibration
Class 34 | Natural frequency of free transverse vibration
Class 35 Equations of motion of single degree of freedom systems
Class 36 | Equations of motion of multi degrees of freedom systems
Week 10 [Damped Free Vibration and Forced Underdamped Vibration
Class 37 | Damped Free Vibration
CT-4

Class 38 | Related numerical
Class 39 | Forced Underdamped Vibration
Class 40 Related numerical
Week 11 [ Vibration Isolation and Vibration Measuring Instruments
Class 41 Definition, types of vibration isolation and transmissibility ratio
Class 42 | Related numerical

Quantifying vibration level, considerations in choosing
Class 43  fcceleration, velocity or displacement parameters
Class 44 | Piezoelectric transducer
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Week 12
¢e Natural frequency of multi-degrees of freedom systems

Class 45 |Lagrange’s method

Class 46 | Numerical related to Lagrange’s method and Dunkerly’s formula.

Determination of natural frequency and mode shapes using Matrix
Class 47  Method

Class 48 Numerical related to matrix method

Week 13 Vibration of continuous media

Class 49 [[ransverse vibration of a string

Class 50 | Longitudinal vibration of a rod

Class 51 Torsional vibration of a shaft

Class 52 Lateral vibration of beams

Week 14 [ Aeroelasticity

Class 53 Introduction and types of aeroelasticity

Class 54 Static aeroelastic phenomenon

Class 55 | Dynamic aeroelastic phenomenon

Class 56 | Avoiding aeroelastic phenomena
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ASSESSMENT STRATEGY

RESTRICTED

Blooms
CcO
Components Grading Taxonomy
COl,
Class Test/ Assignment C3,C4
20% CO2
1-3
CO3
CO4 C3
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment o3,
(Exam/Project) 10% C3
CO4
Col1 C1
Final
Examination
(Section A & B) 60% CO2 C2
COo3 C3
CO4 Cc4
CO5s C5
Total Marks 100%
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TEXT AND REFERENCE BOOKS:

1. Theory of Machines (S. I. Units) — R. S. Khurmi, J. K. Gupta; Eurasia Publishing
House (Pvt.) Ltd.

2. Mechanical Vibration-Theory and Applications (2nd Edition) - Frances S Tse,
Ivan E Morse and R T Hinkle

3. Theory of Vibration with Application - William T Thomson
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COURSE INFORMATION
Course Code AEAS 319 Lecture Contact Hours | 3.0
Course Title Machine Design Credit hours 3.0

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To design, analysis and selection of commonly used mechanical components subject to static and
dynamic loads.

OBJECTIVES

l. To calculate various loads as applied to shaft, and specify appropriate design stresses for shatft.
2. To specify suitable keys and couplings for shaft and other type of machine elements.

3. To analyze and design spur gear, helical gear and bevel gear.

4. To analyze and design of sliding bearings.

5. To analyze and design of clutches, brakes, power screws and springs.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

Be able to define the
theories relating to
power screws, shaft,
keys, springs,
bearings, gears,
brakes and clutches.

PO1

Cl

K3

T, F, ASG.

Be able to explain
the design
requirements of
various engineering
machines.

PO2

C2

K3

T, F, ASG.

Be able to apply the
knowledge to design
such machines like
power screws, shaft,
keys, springs,
bearings, gears,
brakes and clutches.

PO3

C3

K4

T, F, Mid
Term
Exam.

Be able to analyze
the design
parameters of
various engineering
machines.

PO3

C4

P1,
P2

K4

T, F, ASG,
Mid Term
Exam.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Introduction to machine design. Design of basic machine elements like power screws, shaft and
hole systems, keys and couplings, rivets, springs, bearings, gears, brakes and clutches. Design
with composite materials.
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SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
31 4 51 6] 7| 8 9| 10f 11 12
Be able to define the theories relating to power
screws, shaft, keys, springs, bearings, gears,
brakes and clutches.
Col
3
Be able to explain the design
requirements of various engineering
machines.
CO2
Be able to apply the knowledge to design such
machines like power screws, shaft, keys,
CO3 . . 3
springs, bearings, gears, brakes and clutches.
Be able to analyze the design parameters of 3
various engineering machines.
CO4

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at

home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week Topic CT
Week-1 Simple Stresses in Machine Parts
Class-1 [Load, Stress, Strain, Tensile Stress and Strain, Compressive Stress
and
Class-2  [Strain, Young's Modulus or Modulus of Elasticity, Shear Stress and
Strain.
Class-3 Stress-strain Diagram, Working Stress, Factor of Safety.
CT-1
Week-2
Keys
Class-4  [Types of Keys, Sunk Keys, Saddle Keys, Tangent Keys, Round
Keys, Splines, Forces acting on a Sunk Key.
Class-5 Strength of a Sunk Key, Effect of Keyways.
Class-6 Mathematical Problems.
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Week-3 Shafts
Class-7  IMaterial Used for Shafts, Manufacturing of Shafts, Types of shafts,
Standard Sizes of Transmission Shafts.
Class-8 Stresses in Shafts, Maximum Permissible Working Stresses for
[Transmission Shafts, Design of Shafts, Shafts Subjected to
[Twisting Moment Only.
Class-9  Shafts Subjected to Bending Moment Only, Shafts Subjected to
Combined
Week-4 Shafts
Class-10  Igpafts Subjected to Fluctuating Loads, Shafts Subjected to Axial
[Load in addition to Combined Torsion and Bending Loads.
Class-11 Mid
Design of Shafts on the Basis of Rigidity.
Class-12  [Mathematical Problems.
exam
Week-5 Power Screws
Class-13 Types of Screw Threads used for Power Screws, Multiple Threads,
Torque, Required to Raise Load by Square Threaded Screws.
Torque Required to Lower Load by Square Threaded Screws,
Efficiency of Square Threaded Screws, Maximum Efficiency of
Class-14 Square Threaded Screws, Efficiency vs. Helix Angle.
Class-15 \Overhauling and Self-locking Screws, Efficiency of Self Locking
Screws, Coefficient of Friction, Acme or Trapezoidal Threads.
Week-6
Power Screws
Class-16  [Stresses in Power Screws.
Class-17  [Design of Screw Jack, Differential and Compound Screws.
Class-18  [Mathematical Problems.
Week-7 Springs
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Class-19  ITypes of Springs, Material for Helical Springs, Standard Size of
Spring, Wire, Terms used in Compression Springs.

Class-20 [End Connections for Compression Helical Springs, End
Connections for Tension Helical Springs, Stresses in Helical
Springs of Circular Wire.

Class-21  |Deflection of Helical Springs of Circular Wire, Eccentric Loading
of Springs.

Week-8 Springs

CT-2

Class-22  [Buckling of Compression Springs, Surge in Springs, Energy Stored
in Helical Springs of Circular Wire.

Class-23  [Stress and Deflection in Helical Springs of Non-circular Wire,
Helical Springs Subjected to Fatigue Loading.

Class-24  |Springs in Series, Springs in Parallel, Concentric or Composite
Springs, Helical Torsion Springs, Flat Spiral Springs.

Week-9 Clutchces

Class-25  [Types of Clutches, Positive Clutches, Friction Clutches.

Class-26 ~ [Material for Friction Surfaces, Considerations in Designing a
Friction Clutch, Types of Friction Clutches.

Class-27  [Single Disc or Plate Clutch, Design of a Disc or Plate Clutch,
Multiple Disc Clutch and Cone Clutch.

Week-10 Brakes

Class-28  |[Energy Absorbed by a Brake, Heat to be Dissipated during
Braking.

CT-3

Class-29  Materials for Brake Lining, Types of Brakes.

Class-30  [Single Block or Shoe Brake, Pivoted Block or Shoe Brake, Double
Block or Shoe Brake, Simple Band Brake, Differential Band Brake.

Week 11 Spur Gears

Class-31  [Friction Wheels, Advantages and Disadvantages of Gear Drives.

Class-32  [Classification of Gears, Terms used in Gears, Condition for
Constant Velocity Ratio of Gears—Law of Gearing.

Class-33  |[Forms of Teeth, Cycloidal Teeth, Involute Teeth, Comparison

Between Involute and Cycloidal Gears.

172
RESTRICTED




RESTRICTED

Week 12 Spur Gears

Class-34  [Systems of Gear Teeth, Standard Proportions of Gear Systems,
[nterference in Involute Gears.

Class-35  [Minimum Number of Teeth on the Pinion in order to Avoid
[nterference, Gear Materials, Design Considerations for a Gear
Drive.

Class-36 Beam Strength of Gear Teeth-Lewis Equation, Permissible
Working Stress for Gear Teeth in Lewis Equation, Dynamic Tooth
Load.

Week 13 Bearings

Class-37  [Classification of Bearings, Types of Sliding Contact Bearings,
Hydrodynamic Lubricated Bearings, Assumptions in
Hydrodynamic, Lubricated Bearings.

Class-38  [Important Factors for the Formation of Thick Oil Film in
Hydrodynamic Lubricated Bearings.

Class-39  |Wedge Film Journal Bearings, Squeeze Film Journal Bearings,
Properties of Sliding Contact Bearing Materials, Materials used for
Sliding Contact Bearings.

Week 14 Bearings

Class-40  |Properties of Lubricants, Terms used in Hydrodynamic Journal
Bearings, Bearing Characteristic Number and Bearing Modulus for
Journal Bearings, Coefficient of Friction for Journal Bearings

Class-41  [Mathematical Problems.

Class-42  |Review.
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ASSESSMENT STRATEGY
Blooms
Cco
Components Grading Taxonomy
Col,
Class Test/ Assignment ClL, C2
20% CO2
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment o3,
(Exam/Project) 10% C3,C4
CO4
CO1 C1
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
Cco4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. A Textbook of Machine Design - R.

S. Khurmi, J. K. Gupta.

2. Fundamentals of Machine Component Design - Robert C Juvinall.

3. Design of Machine Elements (4th Ed) - Virgil Moring Faires.

4. Mechanical Engineering Design (7th Edition) - Joseph E Shigley, Charles R Mischke &

Richard G Budynas
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COURSE INFORMATION

Course Code AEAS 325 Lecture Contact Hours | 3.00

Course Title Computational Fluid Credit hours 3.00
Dynamics

PRE-REQUISITE

Fundamentals of Aeronautical Engineering,
Engineering Mechanics (Statics and Dynamics),
Mechanics of Solids

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course introduces the students with the fundamental principles of Computational Fluid Dynamics
(CFD) for understanding fluid flow and fluid properties based on computational method.

OBJECTIVES

1. To explain the methods of fluid flow analysis i.e. theoretical, experimental and computational.

2. To describe the concept potential theory and its application to incompressible and inviscid
flows.

3. To apply the numerical methods for solution of flow situations.

4. To describe implications errors and stability analysis of numerical methods.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to explain
the methods of fluid
flow analysis 1i.e.
theoretical,
experimental  and
computational.

PO1

C2

K3

T, F, ASG.

CO2

Be able to describe
the concept potential
theory and  its
application to
incompressible and
inviscid flows.

PO1

C2

K3

T, F, ASG.

CO3

Be able to apply the
numerical methods
for solution of flow
situations.

PO2

C3

P1,
P2,
P3

K4

F, Mid Term
Exam.

CO4

Be able to Analyze
implications errors
and stability
analysis of
numerical methods.

PO2

C4

P1,
P2,
P3

K4

T, F, ASG.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Introduction to computational fluid dynamics and its application. Review of governing
equations, their forms (conservative and non-conservative formulations) and variants. Boundary
conditions. Classification of Partial Differential Equations and their effects on CFD problem
setup and solutions.

Concept of equation discretization using finite difference methods, Explicit and implicit
methods of formulations and solutions. Domain discretization. Algebraic grid generations,
stretched grids, staggered grids, elliptic grid generation techniques.

CFD techniques for Finite Difference Methods; Lax-Wendroff technique, MacCormack’s
Technique, under relaxation and over relaxation techniques. Errors, Consistency and stability
analysis, numerical dispersion and artificial viscosity.

Finite volume techniques for diffusion problems, convection-diffusion problems. Algorithms for
pressure- velocity coupling in steady flows (SIMPLE, SIMPLER, SIMPLEC, PISO). Solution of
discretized equations (TDMA, point iterative, line iterative and ADI techniques). Concept of
turbulence models. Post processing techniques in CFD.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
1121341567189 10]11]12

Be able to explain the methods of fluid flow
CO1 pnalysis 1.e. theoretical, experimental and 3
computational.

Be able to describe the concept potential
CO2 theory and its application to incompressible 3
and inviscid flows.

Be able to apply the numerical methods for

co3 solution of flow situations.
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Be able to analyze implications errors and

Co4 stability analysis of numerical methods.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at home
Preparation for final examination 21
21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

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

178
RESTRICTED




RESTRICTED

COURSE SCHEDULE

(Week-1 Topic CT

Class-1 [Introduction to computational fluid dynamics

Class-2 Review of governing equations, their forms (conservative and non-

conservative)

Class-3 Boundary Conditions

Week-2 CT-1

Class-4 Classification of Partial Differential Equations and

Class-5 Lift and drag, Flow over airfoils.

Class-6 Effects of Partial Differential Equations on CFD problem setup and

solutions.

(Week-3

Class-7 Explicit methods of formulations and solutions

Class-8 [Domain discretization

Class-9 Algebraic grid generations

(Week-4

Class-10 [mplicit methods of formulations and solutions

Class-11 [Domain discretization

Class-12 Algebraic grid generations
Mid

(Week-5 Term
Exam

Class-13 stretched grids

Class-14 staggered grids

Class-15 elliptic grid

(Week-6

Class-16 CFD techniques for Finite Difference Methods

Class-17 Lax-Wendroff technique

Class-18 MacCormack’s Technique,

(Week-7 CT-2
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Class-19 Consistency and stability analysis

Class-20 Numerical dispersion and artificial viscosity.
Class-21 Errors

(Week-8

Class-22 Finite volume techniques

Class-23 [nstrumentation, Introduction to the cockpit and its instruments.
Class-24 under relaxation techniques

(Week-9

Class-25 Convection-diffusion problems

Class-26 Solved out examples

Class-27 Solved out examples

(Week-10

Class-28 SIMPLE

Class-29 SIMPLER

Class-30 SIMPLEC, PISO

(Week 11

Class-31 Discretization equations

Class-32 Black box and its functions. CT-3
Class-33 point iterative

(Week 12

Class-34 Discretization techniques

Class-35 TDMA

Class-36 Stages of flight, Heading, drift angle, Math.
(Week 13

Class-37 [Turbulence flow

Class-38 Turbulence flow modeling

Class-39 [Turbulence flow modeling using CFD techniques
(Week 14
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Class-40 Post processing techniques in CFD.
Class-41 Post processing techniques in CFD.
Class-42 Revision class

ASSESSMENT STRATEGY

Blooms
CcO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2
20% CO2
1-3
CO4 C3
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% CO3 C3
COol1 C2
Final
Examination
(Section A & B) 60% CO2 C2
COo3 C3
CO4 C3
Total Marks 100%
181
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TEXT AND REFERENCE BOOKS:

Computational Fluid Dynamics — John D. Anderson.
. An Introduction to Computational Fluid Dynamics: The Finite Volume Method — H. Versteeg
. Fundamentals of Aerodynamics - John D Anderson; McGrawhill.
. Aerodynamics for Engineering Students —E.L. Houghton, P.W. Carpenter, S.H. Collicot and
D.T. Valentine; Elsevier.
5. Computational Fluid Mechanics and Heat Transfer - Pletcher.

AW -

182
RESTRICTED



RESTRICTED

COURSE INFORMATION

Course Code |- AEAS 326

Course Title

: Computational Fluid
Dynamics Sessional

Lecture Contact
Hours
Credit Hours

: 1.50
:0.75

PRE-REQUISITE

Course Code: AEAS 325
Course Title: Computational Fluid Dynamics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course introduces the students with the fundamental principles of Computational Fluid Dynamics
(CFD) for understanding fluid flow and fluid properties based on computational method.

OBJECTIVE

1.

2.
3.

To place CFD in the context of a useful design tool for industry and a vital research tool for]

fluid research.

To familiarize students with the basic steps and algorithms associated with CFD.
To develop practical expertise of solving CFD problems with MATLAB and a commercial

CFD code, ANSYS CFX.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bloom’s IAssessment
No. Course Outcome PO Taxonomy CP CA KP Methods
Be able to
demonstrate practical
physical problems in
COl1 | computational domain 5 Psychomotor/ K6 R, Q,
with ANSYS software. - T
Precision ’
ASG
Be able to integrate the
solution and interpretation|
of the obtained result from
CFD  analysis  using K6 R, Q,
CO2 | ANSYS and MATLAB. 5 PsychC;motor P1I;13’2 Pr, F
Articulation

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT

Exp

Exp Name

Introduction to CFD and ANSYS CFX

Numerical solution of parabolic equation using FDM

Defining a CFD problem and creating geometry and mesh

Flow over a cylinder using ANSYS- FLUENT

Flow over an aerofoil using ANSYS -FLUENT

ARl Bl ol e

Post Processing — analysis of results; validation and verification

SKILL MAPPING

No.

PROGRAM OUTCOMES (PO

Course Learning Outcome

1123

4

5

6

7

8

9110 | 11 | 12

COl1

Be able to demonstrate practical
physical problems in computational
domain with ANSYS software.

CO2

Be able to integrate the solution and|
interpretation of the obtained result
from CFD analysis using ANSYS and
MATLAB.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 7
Practical 14
Total 21
Self-Directed Learning
Preparation of Lab Reports 5
Preparation of Lab Test 5
Preparation of presentation 10
Preparation of Quiz 5
Engagement in Group Projects 10
Formal Assessment
Continuous Assessment 6
Final Quiz 1
Total 63
TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method, Project
Based Method
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COURSE SCHEDULE
Week 1 Introduction to CFD and ANSYS CFX
Week 2 Numerical solution of parabolic equation using FDM
Week 3 - Defining a CFD problem and creating geometry and mesh
- Flow over a cylinder using ANSYS- FLUENT
Week 4 Mid Term Evaluation
Week 5 Flow over an aerofoil using ANSYS -FLUENT
Week 6 Post Processing — analysis of results; validation and verification
Week 7 Lab Quiz + Viva
ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
CO1 P3/Precision
o
Conduct Lab Test/ Class Performance 25% CO2 P4/ Articulation
. . CO1 P3/Precision
Report Writing/P 9
PO HHngTTTogramiming 15% CO2 P4/Articulation
Mid Term Evaluation 20% col P3/Precision
(exam/project/assignment)
Final Evaluation o . .
(Exam/project/assignment) 30% CO2 P4/Articulation
Viva Voce/ Presentation 10% CO2 P4/Articulation
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A =
Affective Domain)

TEXT AND REFERENCE BOOKS

1. Computational Fluid Dynamics: A Practical Approach 3rd Edition by Jiyuan Tu
2. Computational Fluid Dynamics 1st Edition by John Anderson.
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COURSE INFORMATION

Course Code AEAS 437 Lecture Contact Hours | 3.00

Course Title Aerospace Vehicle Credit hours 3.00
Design

PRE-REQUISITE

Aeronautical Engineering Drawing-I, Aeronautical Engineering Drawing II, Applied Aerodynamics,
Aerospace Propulsion, Aircraft Loading and Structure Analysis, Aerospace Vehicle Stability and

Control.

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach students the methodology and decision making involved in the process of designing aircraft.

OBJECTIVES
1. To describe an aircraft design phase like conceptual, preliminary and detail.
2. To generate a first estimation of the new aircraft weight.
3. To analyze the critical performance parameters for the new aircraft.
4. To generate the configuration layout for the new aircraft.
5. To understand the detail design phase and analyzing the wing design, tail design, fuselage

design, and propulsion system design.
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COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding Bloom’s CP | CA | KP | Assessment
PO Taxonomy Methods

COl. | Be able to understand PO1 C2 K3 | T,F,
the concept of design of ASG
an aerospace Ssystem,
mission, or vehicle.

CO2. | Be able to apply the PO2 C3 P1, K3 | T, F, ASG
conceptual design P2,
phase, design layout P3,
and design analysis for P4,
various  types  and P6
categories of aircraft,
requirement of
teamwork and
engineering projects.

CO3. | Be able to analyze the PO2 C4 P1, K4 | T, Mid
preliminary design P2 Term
phase and find out the Exam,
Max take-of weight F
(MTOW), wing area &
engine sizing.

CO4. | Be able to evaluate the PO3 C5 P1, K4 |T,F
different design P2

parameters like wing,
tail, fuselage, landing
gear, and propulsion
system.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Introduction to conceptual design; Design layout and design analysis - various types and categories
of aircraft, requirement of teamwork for complex engineering projects. Aircraft design methods;
Techniques for selecting, sizing and stressing components; Regulatory requirements for
certification; Off-design requirements; Construction tolerances.

Aircraft preliminary design; Configuration design - performance, propulsion, weight and balance;
Aerodynamics design — lift, drag, stability and control, structures and loads; Structural design —
payload considerations, center of gravity requirements and materials; Philosophies of design and
analysis.

Aircraft detailed design; System design —System design procedures; Systems integration; Test
procedures; Fatigue and damage tolerance; the art of design and trade studies. Investigation of a
typical aircraft configuration; Component layout; Alternate configurations; weight penalties or
gains; requirements for ancillary equipment. Engine and propeller selection.

SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
112 | 3| 4 5|1 6] 7] § 9 10| 11f 12
CO1 3

Be able to understand the concept of design
of an aerospace system, mission, or vehicle.

CO2 [Be able to apply the conceptual design phase,
design layout and design analysis for various

types and categories of aircraft, requirement of | (5
teamwork and engineering projects.

CO3 |Be able to analyze the preliminary design
phase and find out the Max take-of weight
MTOW), wing area & engine sizing. 3
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Be able to evaluate the different design
parameters like wing, tail, fuselage, landing
CO4 |gear, and propulsion system. 3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at
home 21
Preparation for final examination 21

Formal Assessment
Continuous Assessment 2
Final Examination

(98]

Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE
Week Topic CT

Week-1 Introduction

Class-1 [ntroduction to Design

Class-2 Engineering Design

Class-3 Feasibility Analysis

CT-1

Week-2 Systems Engineering Approach
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Class-4 Fundamentals of Systems Engineering
Class-5 Design Requirements
Class-6 Design Review, Evaluation, and Feedback
Week-3 Aircraft Conceptual Design
Class-7 Primary Functions of Aircraft Components
Class-8 Aircraft Configuration Alternatives
Class-9 Aircraft Classification and Design Constraints
Week-4 Preliminary Design
Class-10  [Maximum Take-Off Weight Estimation
Class-11  [Wing Area and Engine Sizing
Class-12  |[Design Examples &Problems Mid
Term
Wing Design exam
Week-5
Class-13  [Airfoil Section
Class-14  [Airfoil Section
Class-14  |[High-Lift Device
Week-6 Wing Design
Class-16  |[High-Lift Device
Class-17  [Wing Design Steps
Class-18  [Wing Design Steps
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Week-7 Tail Design
Class-19  [Tail Configuration
Class-20  [Tail Configuration
Class-21  [Horizontal Tail Parameters
Week-8 Tail Design

CT-2
Class-22  [Horizontal Tail Parameters
Class-23  [Vertical Tail Design
Class-24  [Vertical Tail Design
Week-9 Fuselage Design
Class-25  [Cockpit Design
Class-26  [Optimum Length-to-Diameter Ratio
Class-27  [Fuselage Design Steps
Week-10 Propulsion System Design
Class-28  [Engine Type Selection
Class-29  [Engine Installation

CT-3
Class-30  [Engine Performance
Week 11 Landing Gear Design
Class-31  [Landing Gear Configuration
Class-32  [Landing Gear Geometry
Class-33  |[Landing Gear and Aircraft Centre of Gravity
Week 12 Weight of Components
Class-34  [Sensitivity of Weight Calculation
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Class-35  [Aircraft Major Components

Class-36  [Weight Calculation Technique

Week 13 Aircraft Weight Distribution

Class-37  |Aircraft Centre of Gravity Calculation

Class-38  [Centre of Gravity Range

Class-39  [Weight Distribution Technique

Week 14 Design of Control Surfaces

Class-40  |Aileron Design

Class-41  [Elevator Design

Class-42  [Rudder Design

ASSESSMENT STRATEGY
Blooms
CcO
Components Grading Taxonomy
CO1,
Class Test/ Assignment C2,C3
20% CO2
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment o2
(Exam/Project) 10% C3C4
CO3
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I
CO1 C2
Final
Examination
(Section A & B) 60% CO2 C3
CO3 C4
CO4 C5
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Aircraft Design: A systems of Engineering Approach- Mohammad H. Saddaey
2. Aircraft Design: A Conceptual Approach - Raymer, 3rd Ed; AIAA Virginia, 1999.
3. Airplane Design: John Roskam, Parts
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COURSE INFORMATION

Course Code |: AEAS 438 . . Lecture Contact £3.00

Course Title |: Aerospace Vehicle Design | Hours - 1.50
Sessional Credit Hours o

PRE-REQUISITE

Course Code: AEAS 437
Course Title: Aerospace Vehicle Design

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To apply all the design phases & structural layout for aircraft design.

OBJECTIVE
1. To describe an aircraft design phase like conceptual, preliminary and detail.
2. To generate a first estimation of the new aircraft weight.
3. To analyze the critical performance parameters for the new aircraft.
4. To generate the configuration layout for the new aircratft.
5. To understand the detail design phase and analyzing the wing design, tail design, fuselage

design, and propulsion system design.
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COURSE OUTCOMES & GENERIC SKILLS

No.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

IAssessment
Methods

COl

Be able to apply the

conceptual design phase,
design layout and design
analysis for various types
and categories of aircraft,
requirement of teamwork
and engineering projects.

C3

K3

R,QT

CO2

Be able to analyze the
preliminary design phase
and find out the Max take-
of weight MTOW), wing
area & engine sizing.

C4

K4

R,Q,T

CcOo3

Be able to design the
various aircraft’s
components like wing, tail,
fuselage, landing gear, and
propulsion system.

Psychomo
tor
/Neutraliz
ation

P1, P2,
P3

K5

Pr

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT
Exp Exp Name
No
1. Conceptual design report, depending on the mission profile:
e Development of system operational requirement,
e Selection of configuration from different alternative using Figure of Merit.
2. Preliminary design report:
e Numerical problems on maximum take-off weight estimation, wing area
&engine sizing.
3. Detail design report:
e Wing design: Selection of aero foil, determination of wing parameters using
Geometric and Trigonometric method.
e Tail design: determination of tail parameters.
e Fuselage Design: determination of fuselage parameters
e Propulsion System Design: determination of propulsion system parameters
e Landing Gear Design: determination of landing gear parameters
e Weight of Components & Weight Distribution: Estimation of component’s
weight and distribution of center if gravity
4. Individual project on specified Aircraft Design.
SKILL MAPPING

No.

PROGRAM OUTCOMES (PO

Course Learning Outcome TT213 1415161718191 101 11

12

Be able to apply the conceptual design
phase, design layout and design

COl analysis for various types and 3
categories of aircraft, requirement of
teamwork and engineering projects.

Be able to analyze the preliminary
design phase and find out the Max
COZ fake-of weight (MTOW), wing area & 3
engine sizing.

CO3

Be able to design the various aircraft’s 3
components like wing, tail, fuselage,
landing gear, and propulsion system.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 14

Practical 28
Total 42
Self-Directed Learning

Preparation of Lab Reports 30

Preparation of presentation

. C . 05

Engagement in Individual Design 30
Formal Assessment

Continuous Assessment 05
Total 112
TEACHING METHODOLOGY

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

Based Method

COURSE SCHEDULE

Week 1 Introduction to design sessional and providing mission profiles
Week 2 Conceptual design phase

Week 3 Conceptual design phase

Week 4 Preliminary design phase

Week 5 Preliminary design phase

Week 6 Preliminary design phase

Week 7 Detail design phase

Week 8 Detail design phase

Week 9 Detail design phase

Week 10 Detail design phase

Week 11 Detail design phase

Week 12 Detail design phase

Week 13 Individual project on specified Aircraft Design.
Week 14 Individual project on specified Aircraft Design.
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ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
Conduct Lab Test/ Class 259 CO1 C3/Apply
Performance ’ CO2 C4/Analyse
CO1 C3/Apply
Report Writing 25% CO2 C4/Analyse
CO3 P5/ Neutralization
Final Evaluation 30% ggé’ C3/Apply, C4/Analyse,
(Exam/project/assignment) ° o 3’ P5/ Neutralization
COl,
Viva Voce/ Presentation 20% CO2, C3/Apply. C4/.Ane.11yse,
C03 P5/ Neutralization
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective
Domain)

TEXT AND REFERENCE BOOKS

1. Aircraft Design: A systems of Engineering Approach- Mohammad H. Sadraey
2. Aircraft Design: A Conceptual Approach - Raymer, 3rd Ed; AIAA Virginia, 1999.
3. Airplane Design: John Roskam, Parts
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COURSE INFORMATION

Course Code AEAS 439 Lecture Contact 3.0

Course Title Rotordynamics and Hours 3.0
Aircraft Performance | Credit hours

PRE-REQUISITE

Applied Aerodynamics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn the Rotor dynamics and aircraft performance

OBJECTIVES

1. To explain the blade momentum and element theory for lift generation in

helicopters.

2. To explain the performance of helicopter in different phases of flight.

3. To explain the performance of fixed wing aircraft.
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COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding Bloom’s CP CA |KP Assessment
PO Taxonomy Methods
CO1 | Beable to develop the PO1 C3 K3 |T,F

basic concepts of
momentum theory as
applied to rotary wing
aircraft.

CO2 | Be able to understand PO2 C2 K3 |T,F
blade element theory and
different performance
parameters and factors
influencing these

performance.
CO3 | Be able to analyze the PO2 C4 P1, K4 | Mid Term
components of drag for P2 Exam, F,

fixed wing aircraft and
engine performance.

CO4 | Beable to analyze PO2 C4 K4 |T,F
performance of an fixed
wing

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

a. Main Contents: Helicopter dynamics, Helicopter and Fixed Wing Aircraft performance
b. Detail Contents:

Performance of Fixed-Wing Aircraft: Introduction, the aircraft and its environment, weight performance,
Aerodynamic performance, Engine performance. Flight envelopes, take-off and landing, climb and gliding,
cruise performance; Maneuver performance.

Rotary-Wing Aircraft Performance: Introduction to rotor dynamics, momentum theory, Vertical climb
and descent, Autorotation, Ground effect, Rotor mechanisms, Introduction to rotor aerodynamics and
aerodynamic design, Rotorcraft performance, rotorcraft in vertical and forward flight, rotorcraft maneuver,
Rotorcraft mission analysis, V/STOL performance; Noise performance.
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SKILL MAPPING

No.

PROGRAM OUTCOMES (PO)

Course Outcome

31 4 5] 6] 7| 8§ 9| 10f 11

12

CO1

Be able to develop the basic concepts of
momentum theory as applied to rotary wing
aircraft.

CO2

Be able to understand blade element
theory and different performance
parameters and factors influencing these
erformance in helicopter.

CO3

Be able to analyze the components of
drag for fixed wing aircraft and engine
erformance.

CO4

Be able to analyze performance of an fixed
wing

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42
Practical / Tutorial / Studio i
Student-Centred Learning i
Self-Directed Learning
Non-face-to-face learning 4
Revision of the previous lecture at 21
home 71
Preparation for final examination
Formal Assessment
Continuous Assessment
Final Examination 4
3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE:

Week Topic CT
Week 1 Introduction to Helicopter dynamics
Class 1 Helicopter History and advantages of helicopters over fixed wing aircraft
Class 2 Helicopter configurations, their working principles
Class 3 Basic control mechanisms of helicopter, degrees of freedom and pilot
controls
Week 2 Momentum theory in Rotor dynamics
Class 4 Introduction to momentum theory as applied to rotor dynamics. CT1
Simplifying assumptions
Class 5 Analysis of vertical flight: Hover using momentum theory
Class 6 Dependence of parameters for hover flight
Week 3 Momentum theory application to Rotor dynamics: Vertical Flight
Class 7 Analysis of vertical flight: Climb using momentum theory
Class 8 Analysis of vertical flight: Climb using momentum theory
Class 9 Analysis of vertical flight: Descending flight using momentum theory
Week 4 Momentum theory application to Rotor dynamics: Vertical Flight
Class 10 Applicability of momentum theory and discussion turbulent wake state and
windmill braking
Class 11 Auto rotation and Ideal auto rotation
Class 12 In ground effect and out of ground effect. Brown out and vortex structures
of vertical flight
Week 5 Blade elementary theory and non-uniform flows
Class 13 Application of Blade elementary theory for vertical flight.
Class 14 Correlation between pilot pitch input and variation in thrust coefficient,
power coefficient
Class 15 Introduction to non-uniform flows
Week 6 Forward flight concept and Helicopter performance
Class 16 Introduction to forward flight and its dynamics, construction of articulated
blades. Practical exposure to
Class 17 Analysis of forward flight using momentum theory blade elementary CT2
theory, induced power in forward flight
Class 18 Performance of Helicopter in vertical flight: hover, climb and descend

flights;
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Week 7 Helicopter performance and stability analysis
Class 19 Helicopter performance in forward flight, limiting factors of forward
speed.
Class 20 Static stability analysis of helicopters
Class 21 Longitudinal and lateral dynamic stability analysis for helicopters
Week 8 Introduction to Aircraft Performance
Class 22 Aviation history (Pre Wright era, Era of Strut & Wire Biplanes)
Class 23 Aviation history (Era mature Propeller Driven Airplane, Era of Jet
Propelled Airplane)
. . . CT-3
Class 24 Unconventional Designs (Innovative Concepts)
Week 9 Aerodynamics of the Airplane
Class 25 Aerodynamic Centre
Class 26 Lift and Drag Buildup
Class 27 Drag Polar
Week 10 Engine Performance
Class 28 Thrust and Efficiency
Class 29 Variation of power and specific fuel consumption with velocity and
altitude.
Class 30 Variation of thrust and specific fuel consumption with velocity and
altitude.
Airplane Performance: Steady
Week 11 Flight
Class 31 Equations of motion for steady and level flight.
Class 32 Thrust required
Class 33 Aerodynamic relations associated with Maximum
CL/Cp, C1**/Cp,CL"?/Cp
Airplane Performance: Steady
Week 12 Flight
Class 34 Thrust available and the maximum velocity of propeller driven aircraft.
Class 35 Thrust available and the maximum velocity of jet propelled aircraft.
Class 36 Power required and power available .
Airplane Performance: Steady
Week 13 Flight
CT4
Class 37 Rate of climb, time to climb.
Class 38 Service Ceiling & Absolute ceiling.
Class 39 Range and Endurance.
Week 14 Airplane Performance: Accelerated Flight
Class 40 Level Turn, Pull up and pull down maneuver.
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Class 41 V-n Diagram and energy cocept.

Class 42 Takeoff and landing performance.

ASSESSMENT STRATEGY

Blooms
CO
Components Grading Taxonomy

COl1

Class Test/ Assignment C3
20%
1-3
CO2, CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment

(Exam/Project) 10% C4

CO3
CO1 C3

Final Examination
(Section A & B) 60% CO2 C4
CO3 C4
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Performance of Fixed and Rotary Wing Aircraft - Antonio Filippone
2. Aerodynamics of the helicopter - Alfred Gessow/ Garry C. Myers Jr.
3. Basic Helicopter Aerodynamics - John Seddon/Simon Newman.
4. The Art of the Helicopter - John Watkinson.
5. Aircraft Performance and Design - John D. Anderson; WCB McGrawhill.

204
RESTRICTED




RESTRICTED

COURSE INFORMATION

Course Code AEAS 447 Lecture Contact Hours | 3.00
Course Title Space Engineering Credit hours 3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To prepare students with a better understanding concerning the motion of spacecraft.

OBJECTIVES

AW~

Inspect the basic concepts of Orbital Mechanics.
Explain Space Environment.
Explain Space Laws and Legislative Issues.
Apply basics of Orbital Mechanics to Satellite Operations & Rocket Launching
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COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding | Bloom’s | CP | CA | KP | Assessment
PO Taxonomy Methods

CO1 | Be able to inspect PO2 C4 K4 | T, F, ASG.
the basic concepts of
Orbital Mechanics.

CO2 | Be able to explain PO1 C2 K3 | T, F, ASG.
Space Environment.

CO3 | Be able to explain PO1 C2 K3 | F, Mid Term
Space Laws and Exam.
Legislative Issues.

CO4 | Be able to apply PO2 C3 P1, K4 | T,F, ASG.
basic of Orbital P2
Mechanics to
Satellite Operations
& Rocket Launching

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Introduction: Space environment, types of spacecraft, present-day satellites and launch vehicles.

Orbital mechanics: Two-body Problem, Kepler's laws, geometry of orbits, Kepler's equation,
classical orbital elements, orbit determination from initial conditions, position and velocity
prediction from orbital elements. Satellite operations: Geostationary orbit, Hohmann transfer,
inclination change maneuvers, launch windows for rendezvous missions, perturbation effects due
to earth oblateness, sun synchronous orbits.

Attitude dynamics and control: Rotation matrices, Euler angles, attitude kinematics, Euler's
equations for rotational dynamics, torque free motion of asymmetric and axisymmetric rigid
bodies, effect of energy dissipation on stability of rotational motion, attitude control of spinning
and non-spinning satellites.

Basic properties of the electro-magnetic environment in space; Basic Space Law and legislative
issues; The Outer Space Treaty; The Space Activities Act Standards.

Introduction to rocket launching: Rocket equation, multi-staging, parallel staging, optimal
staging, sensitivity ratios, vertical ascent trajectories, gravity turn trajectories.

Introduction to satellite system: Types of satellite, Satellite components. Satellite link design;
uplink & downlink. Satellite constellation. Dilution of precision, Satellite Receivers:
characteristics, error. Receiver Autonomous Integrity Monitoring. Introduction to systems
engineering approach.
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SKILL MAPPING

No.

Course Outcome

PROGRAM OUTCOMES (PO)

3(415(6|7(8]9]10

11

12

CO1

Be able to inspect the basic concepts of
Orbital Mechanics.

CO2 [Be able to explain Space Environment.

CO3
[ssues.

Be able to explain Space Laws and Legislative

CO4

Be able to apply basic of Orbital Mechanics
to Satellite Operations & Rocket Launching

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at

home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

(Week-1 Topic CT
Class-1 [Two-body Problem, Kepler's laws.
Class-2 Geometry of orbits, Kepler's equation, classical orbital elements.
Class-3 Orbit determination from initial conditions, position and velocity
prediction from orbital elements.
(Week-2 CT-1
Class-4 The Outer Space Treaty.
Class-5 [The Outer Space Treaty.
Class-6 The Space Activities Act Standards.
(Week-3
Class-7 Different types of orbits.
Mid
Class-8 [nternational Space Station. Term
[Exam
Class-9 Hohmann transfer.
(Week-4
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Class-10 Inplipation change maneuvers, launch windows for rendezvous
missions.

Class-11 Perturbation effects due to earth oblateness.

Class-12 Sun synchronous orbit and Molniya orbit.

(Week-5

Class-13 Rotation matrices & Euler angles.

Class-14 Euler's equations for rotational dynamics.

Class-15 Torque free motion of asymmetric rigid bodies.

(Week-6

Class-16 [Torque free motion of axisymmetric rigid bodies.

Class-17 Attitude control of spinning satellites.

Class-18 Attitude control of non-spinning satellites.

(Week-7

Class-19 Radiation Environment & Plasma Environment.

Class-20 Neutral Environment & Particulate Environment.

Class-21 Sunspot, solar wind, corona, Solar Prominences, Solar Flares.

(Week-8 CT-2

Class-22 Structure of Sun and Earth.

Class-23 Magnetic field of Sun and Earth.

Class-24 Causes of Earth’s magnetic field.

(Week-9

Class-25 Mechanical structure.

Class-26 Propulsion subsystem

Class-27 Propulsion subsystem CT-3

(Week-10

Class-28 Attitude and orbit control subsystem.

Class-29 Payload subsystem.
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Class-30 Antenna subsystem.

(Week 11

Class-31 [Thermal control subsystem.

Class-32 Power supply subsystem.

Class-33 [Telemetry, tracking and command (TT&C) subsystem.

(Week 12

Class-34 Rocket equation.

Class-35 Multi-staging, parallel staging, optimal staging and sensitivity
ratios.

Class-36 Vertical ascent trajectories, gravity turn trajectories.

(Week 13

Class-37 Emergence of system engineering and history.

Class-38 Definition, Examples & Elements

Class-39 Motivation for system engineering, Function of system engineering

(Week 14

Class-40 Life cycle of a system. Focus and principles of system engineering.

Class-41 [Vee Model, contribution, system engineer’s responsibility.

Class-42 System engineering processes & System managements.
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ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
Col1
Class Test/ Assignment C3
20% CcO2 C2
1-3
COo3 Cl
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% CO4 C3
CO1 C3
Final
Examination
(Section A & B) 60% CO2 C2
CO3 Cl
CO4 C3
Total Marks 100%
211
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TEXT AND REFERENCE BOOKS:

NN N kW —

. Elements of Spacecraft Design - Charles D. Brown

. Satellite Technology Principles and Applications - Anil K. Maini and Varshaagrawal
. Space Mission Analysis and Design - Wiley J. Larson and James R. Wertz

. Spacecraft Systems Engineering- Peter Fortescue, John Stark and Graham Swinerd

. Digital Satellite Communications - Tri T. Ha; McGraw-Hill International.

. Satellite Communications- Dennis Roddy; McGraw-Hill TELECOM.

. Satellite Communications - T. Pratt, C. Bostian, J. Allnut; John Wiley & Sons Inc
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COURSE INFORMATION
Course Code AEAS 407 Lecture Contact Hours | 3.00
Course Title Turbomachinery Credit hours 3.00

PRE-REQUISITE

AEAS-207 (Thermodynamics), AEAS-301 (Heat Transfer), AEAS-337 (Aerospace propulsion)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about the details of turbomachines and working principles

OBJECTIVES
1. To know the classification and applications of different turbo machines.
2. To develop the basic concepts of thermodynamic analysis of diffusers, nozzles.

3. To analyze the Thermodynamic and Aerodynamic of flow through Axial and Radial Flow
Compressors and Turbines.

4. To demonstrate understanding of instabilities in compressor operations and methods to arrest
instabilities.

5. To identify performance parameters influencing the operation of turbo machines

213
RESTRICTED




RESTRICTED

COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding

Bloom’s
PO Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to demonstrate
understanding of
turbomachines and
analyze
aerothermodynamic
process of Nozzle and
Stator and its
significance

PO1 C4

K3

T, F, ASG

CO2

Be able to predict of
Performance of
turbomachines by
Dimensional Analysis
techniques, analyze
aerodynamic forces on
blades by understanding
flow through Cascades
and examine
Aerothermodynamic
analysis of flow through
Axial Flow Compressors

PO2 Co

P1,
P2

K4

T, F, ASG

CO3

Be able to examine
Aerothermodynamic
analysis of flow through
Axial Flow Turbines and
Analyse parameters
affecting performance of
Axial Flow Compressors

PO2 C4

P1,
P2

K4

T, F, Mid
Term Exam

CO4

Be able to examine
Aerothermodynamic
analysis of flow through
Centrifugal Compressors
and Radial Turbines and
also Predict design and
Off design performance
of Gas Turbines and
Demonstrate
understanding of
Aerothermodynamic
coupling of components

PO2 C6

P1,
P2,
P3

K4

T,F,
Mid Term
Exam

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Mechanics and thermodynamics of diffusers, nozzles, compressors and turbines; Dimensional
Analysis, Energy Transfer in turbo-machines, Stage dynamics and performance of axial flow
compressor and turbine, centrifugal compressors and radial turbines, stage velocity triangles.
Theories of cascades. Axial compressor and turbine blade design considerations. Prediction of
design and off design performance of Gas Turbines; Gas turbine component matching; Transient
behavior of Gas turbines.

SKILL MAPPING

Course Outcome

PROGRAM OUTCOMES

(PO)

10

11

12

COl

Be able to demonstrate understanding of
turbomachines and analyze
herothermodynamic process of Nozzle and
Stator and its significance

CO2

Be able to predict of Performance of
turbomachines by Dimensional Analysis
techniques, analyze aerodynamic forces on
blades by understanding flow through
Cascades and examine Aerothermodynamic
analysis of flow through Axial Flow
Compressors

CO3

Be able to examine Aerothermodynamic
analysis of flow through Axial Flow Turbines
and Analyze parameters affecting
performance of Axial Flow Compressors

CO4

Be able to examine Aerothermodynamic
analysis of flow through Centrifugal
Compressors and Radial Turbines and also
[Predict design and Off design performance of
Gas Turbines and Demonstrate
understanding of Aerothermodynamic
coupling of components

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level
of matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at

home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week Topic CcT
Week-1 Introduction to Turbo-machines
Class-1 Historical review of evolution of turbo-machines
Class-2 Introduction to Turbo-machines, classification of turbo-
machines
Class-3 Essential Components and advantages of turbo-machines over
positive displacement machines
CT-1
Week-2 Thermodynamic laws
Class-4 Review of thermodynamic laws
Class-5 Thermodynamic analysis of flow through nozzles for large
pressure ratios and small pressure ratios
Class-6 Thermodynamic analysis of flow through diffusers for large
pressure ratios and small pressure ratios
Week-3 Introduction to aerodynamics analysis
Class-7 Work and efficiency definitions of turbines and compressors

216
RESTRICTED




RESTRICTED

Class-8 Discussion on stage efficiencies, polytrophic efficiencies applied
to turbine and compressors

Class-9 Introduction to aerodynamics analysis of flow through the turbo-
machines

Week-4 Dimensional analysis

Class-10 Introduction to Dimensional analysis, Buckingham’s m -theorem

Class-11 Dimensional analysis applied to incompressible and
compressible turbo- machines

Class-12 Performance characteristics of turbines, compressors, fans and
blowers

Week-5 2D Flow Through Cascades

Class-13 Introduction to 2D flow through cascades

Class-14 Aerodynamic analysis of compressor and turbine cascade and
efficiency of cascades

Class-15 Performance of cascades CT-=2

Week-6 Axial flow compressor

Class-16 Thermodynamic analysis of axial flow compressor. Multi-
staging effects and its analysis. Infinitesimal staging and its
effects. Stage-wise performance analysis

Class-17 Variation of thermodynamic properties of air in multistage
CoOmpressors

Class-18 Performance of axial flow compressors, Flow coefficient, degree
of reaction, diffusion etc.

Week-7 Velocity Triangles

Class-19 Discussions on velocity triangles, work done by compressor,
change in properties across the compressor stages

Class-20 Efficiencies of axial flow compressors.

Class-21 Performance of axial flow compressors, Flow coefficient,
degree of reaction, diffusion etc.

Surge

Week-8

Class-22 Axial flow compressor losses and its effects

Class-23 Unstable operations of axial flow compressor

Class-24 Rotating stall and Surge. Detection of onset of rotating stall and
surge

Week-9 Axial Flow Turbines

Class-25 Thermodynamic analysis of axial flow turbines

Class-26 Aerodynamic analysis of axial flow turbines

Class-27 Multi-staging and multi pooling requirements of turbines
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Week-10 Stage velocity triangles

Class-28 Stage velocity triangles.

Class-29 Effect of degree of reaction and velocity triangles for different CT-3
values of degree of reactions

Class-30 Losses and efficiencies of axial flow turbines

Week-11 Performance

Class-31 Performance of axial flow turbines

Class-32 Introduction of centrifugal and radial machines

Class-33 Enthalpy and conservation of Enthalpy across rotors

Week-12 Centrifugal compressors

Class-34 Comparison of centrifugal compressors with axial flow
compressors, advantages and applications

Class-35 Velocity triangles, analysis of work, efficiencies. Variation of
fluid property in centrifugal compressors

Class-36 Comparison of radial turbines with axial turbines, advantages
and applications

CT-4

Week-13 Radial Flow Turbines

Class-37 Velocity triangles, work done, efficiency of radial flow turbines.
Various Configurations and constructions of radial flow turbines

Class-38 Axial compressor and turbine blade design considerations

Class-39 Blade cooling techniques in turbines

Week-14 Design Performance

Class-40 Prediction of design and off design performance of Gas Turbines

Class-41 Gas turbine component matching

Class-42 Transient behavior of Gas turbines
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ASSESSMENT STRATEGY

Blooms
Cco
Components Grading Taxonomy
Col,
Class Test/ Assignment C4, Co
20% CO2
1-3
CO4 Co6
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment
(Exam/Project) 10% CO2,
COo3 C4, Co
CO1 C4
Final
Examination
(Section A & B) 60% CO2 Co6
CO3 C4
CO4 C6
Total Marks 100%
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TEXT AND REFERENCE BOOKS:

N

AN

. Mechanics and Thermodynamics of Propulsion - Hill & Peterson.

Fluid Mechanics, Thermodynamics of Turbo-machinery - S L Dixon; Pergamon
Press, 1966.

Fundamentals of Turbomachinery- BK Venkanna

Gas Turbine Theory-H Cohen, GFC Rogers, HIH Saravanamuttoo

Principles of Turbo-machinery - Seppo A. Korpela; WILEY Publications.
Turbines Compressors and Fans-S M Yahya.
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COURSE INFORMATION

Course Code |- AEAS 408 Lecture Contact - 1.50

. Hours
Course Title |: Turbomachinery Sessional | Credit Hours $0.75

PRE-REQUISITE

Course Code: AEAS 407
Course Title: Turbomachinery

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To apply the theoretical knowledge of different types of compressors and turbines in practical cases.

OBJECTIVE

1. To determine the thermodynamic properties of flow inside the diffusers, nozzles,

compressors and turbines.

thermodynamics hold.

3. To determine the performance of different types of compressors and turbines.

2. To compile and analyze the various properties of flow and check whether the laws of

4. To analyze the design considerations required for different types of working conditions.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s Assessment

No. Course Outcome PO Taxonomy Cp | CA KP  Methods
Be able to Demonstrate
understanding of
INomenclature of Blades, Psvchomotor/

CO1 thermodynamics and 5 Y Ké6 | Pr,R,Q,
aerothermodynamics of Precision T, F
turbomachines.

Be able to Analyze Stage

Velocity triangles of

Compressor and Turbine, C4 &

Predict performance of K6 Pr.,R,Q

co2 Turbomachines and able to > Psychomotor/ P1P’13)2 T, F
demonstrate energy transfer| Precision ’
in turbomachines

Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
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COURSE CONTENT
Exp Exp Name
No
1. Determination of pressure and temperature of the flow inside compressors and
turbines
2. Determination of the performance of different types of compressors and turbines.
3. Representation of stage velocity triangles calculated from different parameters
4. Predict performance of turbomachines and Calculation of energy transfer in turbo-
machines
SKILL MAPPING
. PROGRAM OUTCOMES (P
No. Course Learning Outcome 06 OUTCOMES (PO

1 12(3|4[5(6|7[89 |10 11| 12

Be able to Demonstrate understanding of]
INomenclature of Blades, thermodynamics|

CO1 fand  aerothermodynamics of  turbo 2
machines.
Be able to Analyze Stage Velocity 3

triangles of Compressor and Turbine,
CQO2 | Predict performance of Turbo machines
and able to demonstrate energy transfer|
in turbo machines

Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 07
Practical 14
Total 21
Self-Directed Learning
Preparation of Lab Reports 05
Preparation of Lab Test 10
Preparation of presentation 05
Preparation of Quiz 05
Engagement in Group Projects 10
Formal Assessment
Continuous Assessment 07
Final Quiz 1
Total 66
TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method, Project
Based Method
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COURSE SCHEDULE
Week 1 Familiarization with types of turbomachines and Construction of turbomachines.
Week 2 Thermodynamic Cycle Analysis of Axial Flow Compressors and Turbines
Week 3 Aerothermodynamic Analysis of Axial Flow Compressors and Turbines.
Week 4 Familiarization with Wind Tunnel Set-up for Cascade flow
Analyse the Stage Velocity triangles of Axial Flow Compressors and Turbines
Week 5 Perform experiment in 2D Wind Tunnel for Compressor Blade Rows.
Perform experiment in 2D Wind Tunnel for Turbine Blade Rows
Week 6 Lab Quiz
Week 7 Presentation on Assigned Problems

ASSESSMENT STRATEGY

Components Grading CO Blooms Taxonomy
CO1 C4, P3
0 )
Conduct Lab Test/ Class Performance 35% CO2 C4. P3
cor | CHRImbes
. . o
Report Writing/Programming 15% C4. P3/Precision &
CO2
Analyse
Mid Term Evaluation 20% col P4/ Articulation
(exam/project/assignment)
. . . . COl1 P3/Precision
0 > >
Final Evaluation (Exam/project/assignment) 20% CO2 C4/Analyse,
. . COl1 P3/Precision
0 > >
Viva Voce/ Presentation 10% CO2 C4/Analyse,
Total Marks 100%

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

Domain)

TEXT AND REFERENCE BOOKS

1.
2.

SNk w

Mechanics and Thermodynamics of Propulsion - Hill & Peterson.

Fluid Mechanics, Thermodynamics of Turbo-machinery - S L Dixon; Pergamon Press,

1966.

Fundamentals of Turbomachinery- BK Venkanna
Gas Turbine Theory-H Cohen, GFC Rogers, HIH Saravanamuttoo

Principles of Turbo-machinery - Seppo A. Korpela; WILEY Publications.

Turbines Compressors and Fans-S M Yahya.
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COURSE INFORMATION

Course Code AEAS 413 Lecture Contact Hours | 3.00

Course Title High Speed Credit hours 3.00
Aerodynamics

PRE-REQUISITE

Fundamentals of Aeronautical Engineering
Engineering Mechanics (Statics and Dynamics)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To introduce the theories of compressible flow involving subsonic and supersonic cases.

OBJECTIVES
1. To define the fundamental aspects of compressible flow.
2. To solve simple problems related to shock and expansion (Prandtl-Meyer) waves phenomena.
3. To solve simple problems related to adiabatic flow
4. To design and perform the experimental work related to water table experiments.
5. To evaluate and perform the CFD simulations works related to compressible
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

COl

Be able to explain
the concept of
compressible flow
involving subsonic
and supersonic cases.

PO2

C2

K3

T, F, ASG

CO2

Be able to explain
the mechanism of
formation of sound
wave and shock
wave and their effect
on the compressible
flow involving
change of pressure,
temperature,

velocity, entropy etc.

PO1

C2

P1,
P2

K3

Mid Term
Exam, F

CO3

Be able to analyze
the influence of
normal shock,
oblique shock and
expansion wave on
compressible flow.

PO2

C4

P1,
P2

K4

Mid Term
Exam, T, F

CO4

Be able to evaluate
the change of
properties of
compressible  flow
due to stationary and
moving shock
waves.

PO2

C5

Pl,
P2

K4

T,F

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Basic equations of compressible flow, wave propagation in compressible media; velocity of
sound, subsonic and supersonic flows, Mach number, isentropic flow, stagnation properties, flow
through convergent-divergent nozzle.
Normal shock waves, oblique shock and expansion waves, Prandatl-Mayer expansion fans, shock
expansion theory, linearized flow theory.
Flow with friction and heat transfer, moving shock wave, shock tube flow, transonic flow, and
measurements in compressible flow.

SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
31 4 5[ 6] 7| 8§ 9] 10( 11| 12
CO1 [Be able to explain the concept of compressible

flow involving subsonic and supersonic cases.

CO2

Be able to explain the mechanism of
formation of sound wave and shock wave and
their effect on the compressible flow involving
change of pressure, temperature, velocity,
entropy etc. 3

CO3

Be able to analyze the influence of normal
shock, oblique shock and expansion wave on
compressible flow.

CO4

Be able to evaluate the change of properties of
compressible flow due to stationary and
moving shock waves.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at

home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Class-4  |Aspects of subsonic flow,

Class-5  [Aspects of supersonic flow: shock wave

Class-6  [Types of flow: subsonic, supersonic and hypersonic.

Week Topic CT
Week-1  [Basic equations of compressible flow
Class-1 Bernoulli’s Equation, Low-speed wind tunnel.
Class-2  [Pitot tube: measurement of airspeed, pressure coefficient.
Class-3  [Governing equation for Inviscid, Compressible flow.
Week-2 Subsonic and supersonic flows CT-1

Week-3  [Compressibility
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Class-7  |Definition of total (stagnation) condition.

Class-8  [Speed of sound

Class-9  [Sound formation and propagation in air.

Week-4  [Stagnation properties

Class-10  [Special forms of Energy equation

Class-11  |Prandlt-Glauert compressibility correction

Class-12  |Drag divergence mach number, critical mach number. Mid
exam

Week-5  |Flow through convergent-divergent nozzle

Class-13  |Governing Equation for Quasi-one-dimensional flow.

Class-14  [Nozzle flows, diffusers, subsonic wind tunnel, CD nozzle.

Class-15  [Supersonic wind tunnel and related math.

Week-6  [Normal shock waves

Class-16  [The basic normal shock equations.

Class-17  [Calculation of normal shock waves.

Class-18  |Related mathematics.

Week-7  |Oblique shock and expansion waves

Class-19  [Oblique shock relations

Class-20  [Supersonic flow over wedges and cones.
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Class-21  |Detached shock wave in front of a blunt body

Week-8 |Prandatl-Mayer expansion waves CT-2

Class-22  |Prandatl-Mayer expansion waves

Class-23  [Continue

Class-24  Mathematical problem.

Week-9 [Shock expansion theory

Class-25  [Shock expansion theory: application to supersonic airfoils

Class-26  [Continue

Class-27  [Mathematical problem

Week-10 [Linearized flow theory

Class-28  |Derivation of the Linearized Supersonic pressure coefficient
formula

Class-29  |Application to supersonic airfoils

Class-30  [Super critical airfoils and related problems

Week 11  [Flow with friction and heat transfer 13

Class-31  [Explain basic equations and formulae

Class-32  [Mathematical problem solve

Class-33  [Mathematical problem solve

Week 12 [Moving shock wave

Class-34  [Introduction to moving shock wave

Class-35  |[Equations of moving shock wave

Class-36  [Shock tube flow

Week 13  [Types of flow
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Class-37  [Transonic flow
Class-38  [Subsonic flow
Class-39  [Supersonic flow
Week 14  [Measurements in compressible flow
Class-40  |[Equations of motion for compressible flow
Class-41  |Energy equation for compressible flow
Class-42  |Problem solving and review
ASSESSMENT STRATEGY
Blooms
CcO
Components Grading Taxonomy
Col,
Class Test/ Assignment C2,C4
20% COo3
1-3
CO4 C5
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid-Term Assessment o2
(Exam/Project) 10% C2,C4
COo3
COo1 CO1
Final
Examination
(Section A & B) 60% CO2 CO2
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CO3

CO3

CO4

CO4

Total Marks

100%

TEXT AND REFERENCE BOOKS:

1.

Fundamentals of Aerodynamics- John D. Anderson; McGraw Hill.

2. Aerodynamics for Engineering Students, 5th Edition-E. L. Houghton & P. W.

Carpenter

Gas Dynamics, 3rd Edition-James E. A. John and Theo G. Keith
Gas Dynamics- E. Rathakrishna
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COURSE INFORMATION

Course Code
Course Title

: AE 300
: Industrial Training

Lecture Contact
Hours
Credit Hours

: 8 weeks

: 1.00

PRE-REQUISITE

Student should complete all courses up to 3rd Year, 2nd Semester

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To provide the experience for the students regarding industrial environment and organization
as well as the functionality of the engineers in industries.

OBJECTIVE
1. To be able to practice the responsibility of becoming an engineer in the profession of
engineering.
2. To be able to able to instill communication skill in engineering which include daily
interaction with working environment and technical writing.
3. To be able to involve and experience the true working environment of the engineer.
4. To be able to work in a team.
S. To be able to manage a project within a given time frame.
6. To be able to effectively communicate solution to problems (oral, visual, written).
COURSE OUTCOMES & GENERIC SKILLS
No. Course Outcome Corre;[g)ndlng Bl(;om CP | CA KP f/[sestis;:irslem
Taxono
my
Present the practical
COl  lexperience. in the industrial
sector of maintenance, .
. . . . Affective/
planning, engineering service 10 Pr,R
and alrcraft‘ Inspection Valuing
through written documents
and oral presentation
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CO2 [Recognize the structure and Affective/ Pr,R
management of an Receiving
industry/organization to apply 9
this knowledge in the
individual’s professional life.
CO3 |Internalize the industrial A1,A2, Pr, R
training knowledge further in 12 Affective/ A3
project or research work. Characterisa
-tion by
value

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ;
Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam;
Bloom’s Taxonomy: C-Cognitive, P- Psychomotor and A-Affective)

SKILL MAPPING

No.

Course Learning Outcome

PROGRAM OUTCOMES (PO

2134

5

6

7

81 9

10

11| 12

COl

Present the practical experience. in
the industrial sector of maintenance,
planning, engineering service and
aircraft inspection through written
documents and oral presentation

2

CO2

Recognize the structure and
management of an
industry/organization to apply this
knowledge in the individual’s
professional life.

CO3

Internalize the industrial training
knowledge further in project or
research work.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING METHODOLOGY
Lecture followed by practical experiments and discussion, Co-operative and Collaborative Method, Project
Based Method
COURSE SCHEDULE
Week 1 Industrial Visit & Training
Week 2 [ndustrial Visit & Training
Week 3 Industrial Visit & Training
Week 4 Test for Industrial Performance, Presentation & Viva
ASSESSMENT STRATEGY
Components Grading CO Blooms Taxonomy
Attendance 10%
Industrial Performance, CO1 Affective/Valuing
Observation and Presentation CO 2 Affective/Receivin
90% . £
Affective/Characterization by
CO3
value
Total Marks 100%

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

Domain)

TEXT AND REFERENCE BOOKS

As per the type of core work of the assigned industry.
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COURSE INFORMATION

Course Code | : AEAS 400 Lecture Contact Hours :12.00

Course Title | : Final Year Design and | Credit Hours :6.00
Research Project

PRE-REQUISITE

Courses learned up to Level-3

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn and grow research capability by analysing previous research work related to area of
interest. Theoretical Knowledge gained studying up to level three can be further enhanced by
analytical as well as research work on the field of individual interest making a group of students of
similar field of interest. Learn to develop hardware solution for a real time industry related
problem through working in a team.

OBJECTIVE

1. To learn more in-depth knowledge of the major subject/field of study, including deeper insight

into current research and development work.

To contribute to research and development work.

3. To use a holistic view to critically, independently and creatively identify, formulate and deal
with complex issues.

4. To plan and use adequate methods to conduct qualified tasks in given frameworks and to

evaluate the work.

To create, analyse and critically evaluate different technical/architectural solutions.

To critically and systematically integrate knowledge.

7. To provide design experience to the students through teamwork and familiarize them
with the project management methodology

8. To provide the ability to understand and redefine a given engineering problem, and the
ability to develop a conceptual design

9. To provide students the ability to communicate effectively

N

AN
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| LEARNING OUTCOMES & GENERIC SKILLS

Corresp Bloom’s Assessm
No. Course Outcomes onding Taxonom Cp | CA KP ent
PO No. Y Methods
Identify a problem requiring an
CO1 Aeropautlcal engineering baspd PO3 Cognitive/ K3 APW.R
solution and develop ability to give Analyze
solution.
Analyze a problem, and identify, Psychomo
formulate techniques and use the tor/Articul | P1, PW
CO2 | project management skill, appropriate PO5 ation, & | P2, K6 ’
. ! . . APW
computing and engineering tools for Cognitive/ | P4
obtaining its solution. Analyze
Seek professional, ethical,
environmental and social impacts of .
: ! h Affective/ | P1, | A4, PW,
CO3 | the des1gn project or thesis work |  PO9 Valuing | P6 | AS APW
along with cooperation of team
members
Handle academic knowledge through
independent studies of relevant Psychomo
literat dt ltivate the abilit tor/Articul | P1, T, Mid
CO4 | lrerature, and to cultivate the ablilty | pq 1) ation, & | P5,| AS K8 Term
to evaluate and briefly account for .
. Cognitive/ | P7 Exam
the central elements in a large
. Evaluate
literature base.
Solve a practical problem by a Cognitive/
systematic use of an appropriate Create
choice of theory and methodologies .
. . Affective/ | P1, | Al, PR.,R,
COS5 | and Present the design project results | PO10 .
. . Characteri | P3 | A2 ASG,F
or thesis results through written .
X zation by
technical documents and oral
) Value
presentations

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ; Q —
Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam, PW-Practical Work, APW-
Analysis of Previous Work)
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COURSE CONTENT

Course Contents:
Students may choose to write alone or in groups of up to 4 students.
Types of thesis:

Students can choose topics containing theoretical, empirical and/or practical aspects. But
irrespective of the topic chosen, the use of relevant theory and literature is fundamental to the
thesis.

An empirical paper: The idea is to gather knowledge on a specific topic and to relate theory to
empirical observations, e.g. by using existing data, by using questionnaires or experiments.

A case study: A case study approach involves an analysis of a specific occurrence or process
in an actual company or another type of organization. The purpose of a case study is to provide
descriptions, analyses and suggested solutions to problems in relation to the case in hand. Case
studies will involve the use of quantitative and/or qualitative methods for data collection.

A theoretical paper: This type of thesis builds on a theoretical model or a generic problem.
Often a theoretical thesis is based on existing literature studies in which a theoretical problem
is analyzed. This type of thesis is the least common.

No type of thesis is superior to others and no topics guarantee a high grade. The grade is based
solely on whether the topic is thoroughly analyzed, the results clearly presented and whether
you are able to demonstrate your knowledge of current theories and analyses, competent
application of methods as well as independent critical judgment.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112(1314(5]6|7|81]9]1 11 | 12
0

Identify a problem requiring an
Aeronautical engineering based
solution and develop ability to give
solution.

COl

Analyze a problem, and identify,
formulate techniques and use the
project management skill,
appropriate computing and
engineering tools for obtaining its
solution.

CO2

Seek professional, ethical,
environmental and social impacts of
CO3 | the design project or thesis work 3
along with cooperation of team
members
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Handle  academic  knowledge
through independent studies of
relevant literature, and to cultivate
the ability to evaluate and briefly
account for the central elements in a
large literature base.

CO4

Solve a practical problem by a
systematic use of an appropriate
choice of theory and methodologies
COS5 | and Present the design project
results or thesis results through
written technical documents and

oral presentations

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning
Lecture

42

Practical / Tutorial / Studio

Student-Centred Learning 42
Self-Directed Learning

Research Work under the supervision of Supervisor 84

Project work/Simulation practice at Lab 42

Preparation of Thesis Paper 42

Formal Assessment

Continuous Assessment 8

Final Presentation 3
Total 221
TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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ASSESSMENT STRATEGY
ASSESSMENT STRATEGY
Components Grading O Blooms Taxonomy
CO1 Cognitive/Analyze
Lab CO 2 Psychomot.o'r/Artlculatlon,
articipation 20% & Cognitive/Analyze
P CO 3 Affective/Valuing
and Report - -
Continuo CO4 Psychomotor/Articulation,
on & Cognitive/Evaluate
us CO1 Cognitive/Analyze
Assessme Labtest-1 Psychomotor/Articulation
t (40% ’ 0 ’
nt (40%) Labtest-2 30% €O2 & Cognitive/Analyze
CO3 Affective/Valuing
Proiect and Cognitive/Create,
) : 25% CO5 Affective/Characterization
Presentation
by Value
CO1 Cognitive/Analyze
. Psychomotor/Articulation
o i
Lab Quiz 25% cO2 & Cognitive/Analyze
CO3 Affective/Valuing
Total Marks 100%

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

Domain)

REFERENCE BOOKS

As reviewed by different students or group of students

***Petails of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.2 Elective Courses (Aerospace Discipline)

COURSE INFORMATION

Course Code

Course Title

AEAS 337

Aerospace
Propulsion

Lecture Contact Hours

Credit hours

3.00

3.00

PRE-REQUISITE

AEAS-207 (Thermodynamics), AEAS-301 (Heat Transfer)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about the fundamentals of air breathing and non-air breathing engines and their
different components.

OBJECTIVES

1. To demonstrate understanding of contemporary propulsion systems used in both air
breathing and non-air breathing aircrafts. Classify Engine, Heat Engines, Air Breathing
and Non —Air Breathing Engines.

2. To apply and analyze thermodynamics to assess the thermodynamic process
occurring in various components of a gas engine which include inlets, fans,
compressors, combustion chambers, turbines, afterburners and nozzles and how they

interact with each other.

3. To demonstrate understanding of design variables affecting the performance of
each component of an aero engine.

4. To demonstrate understanding basic aspects of rocket propulsion, propellants,

rocket staging and dynamics.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course
Outcome

Corresponding

PO

Bloom’s

Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to
demonstrate
understanding of
Gas Turbine
Engines and
analyze
Thermodynamic
Process of Ideal
and Real Cycle

PO1

c4

K3

T, F, ASG

CO2

Be able to
explain function
and construction
of various
components of
Gas Turbine
Engine and their
Significance.

PO1

C2

K3

T, F, ASG

CcOo3

Be able to
demonstrate
Understanding
of Variation
types of
Propelling
Nozzles and
basic aspects
related to Rocket
Propulsion and
its Propellants

PO1

C2

K3

T, F, Mid

Term Exam

CO4

Be able to apply
Basic aspects of
Rocket
Propulsion and
understand
Rocket Staging
and Impact of
Drag on Staging.

PO2

C3

K4

T,F,
Mid Term

Exam
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Classification of
IC engines,
understand
operation of
Piston Engines,
its construction
and Performance
parameters

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project; Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Fundamentals of air breathing engines; Operating principles of piston engines, thermal
efficiency calculations, classification of piston engines, illustration of working of gas
turbine engine, the thrust equation, factors affecting thrust, effect of pressure, velocity and
temperature changes of air entering compressor, Propeller theory.

Inlets, nozzles and combustion chambers for jet engines ; Internal flow and Stall in
subsonic inlets — relation between minimum area ratio and eternal deceleration ratio,
diffuser performance, supersonic inlets, shock swallowing by area variation, real flow in
nozzles and nozzle efficiency, losses in nozzles, equilibrium flow and frozen flow in
nozzles, two phase flow in nozzles, ejector and variable area nozzles, interaction of nozzle
flow with adjacent surfaces, thrust reversal, classification of combustion chambers,
combustion chamber performance, flame stabilization.

Propulsion unit requirements for subsonic and supersonic flight. Compressors,
combustion systems, turbines and after burner. Gas turbine cycles for aircraft propulsion;
turbojet, turbofan, turbo shaft engines. Efficiency of components; Off-design
considerations; Selection of materials for aero-engine. Aero-thermochemistry of Fuels and
Propellants. Methods of thrust augmentation, Aero engine control.

Rocket propulsion and rocket propellants; liquid and solid rocket propulsion systems,
nozzle design, rocket performance; Dynamics of rocket flight, orbital velocity; Staging;
Future developments; Minimization of noise and pollution; Sub-orbital propulsion systems;
Ram jet; Scram-jets; Hybrid engines.
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SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
31 4 5| 6] 7| 8 9 10| 11} 12
COl [Be able to demonstrate understanding of Gas

Turbine Engines and analyze Thermodynamic
Process of Ideal and Real Cycle

CO2

Be able to explain function and construction
of various components of Gas Turbine Engine
and their Significance

CO3

Be able to demonstrate understanding of
Variation types of Propelling Nozzles and
basic aspects related to Rocket Propulsion and
its Propellants

CO4

Be able to apply Basic aspects of Rocket
Propulsion and understand Rocket Staging
and Impact of Drag on Staging. Classification
of IC engines, understand operation of Piston
Engines, its construction and Performance
parameters

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

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

Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42

Revision of the previous lecture at
home 21

Preparation for final examination 21

Formal Assessment

2
Continuous Assessment
3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week Topic CT
Week-1 Introduction to Course
Class-1 Classification of Air Breathing and Non-Air Breathing Engines
Class-2 Compare Air Breathing and Non-Air Breathing Engines
Class-3 Performance Characteristics of Gas Turbine Engine
Week-2 Thermodynamic Analysis: Gas Turbine Engine
(Ideal Cycle Performance) CT-1
Class-4 Ideal Cycle Performance Analysis for Aircraft Propulsion:
Turbojet, Turbo shaft, Turbofan engines
Class-5 Analysis of Thermodynamic Processes: Cycle Components and
Component Performance
Class-6 Tutorial-1
Week-3 Thermodynamic Analysis: Gas Turbine Engine
(Real Cycle Performance)
Class-7 Real Cycle Performance Analysis for Aircraft Propulsion:
Turbojet, Turbo shaft, Turbofan engines
Class-8 Methods of Augmenting Efficiency of Gas Turbine Engine
Class-9 Tutorial-2
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Week-4 Intake and Intake System

Class-10 Purpose of Air Intake and Types of Air Intakes

Class-11 Aerothermodynamic Analysis of Subsonic and Supersonic
Intakes

Class-12 Performance Analysis of Air Intake

Week-5 Compressors

Class-13 Classification of Compressors, Merit & Demerit of Each type

Class-14 Compressor operation, Performance, Construction CT-2

Class-15 Vector Analysis of Airflow through Axial Flow Compressors
and Compressor Flow Instability

Week-6 Combustion Chamber

Class-16 Introduction to combustion chamber

Class-17 Classification of combustion chambers

Class-18 Combustion chamber performance and Flame stabilization

Week-7 Turbine

Class-19 Turbine operation and Types of Turbines

Class-20 Turbine Construction and Performance

Class-21 Thrust Equation and Factors Affecting Thrust

Week-8 Exhaust Ducts or Propelling Nozzle
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Class-22 Real flow in nozzles and nozzle efficiency, losses in nozzles.
Class-23 Equilibrium flow and frozen flow in nozzles, two phase flow in
nozzles
Class-24 Ejector and variable area nozzles and Thrust Reversal
Week-9 Ram jet, Scram-jets, Pulse jet and Rocket
CT-3

Class-25 Ram jet engine
Class-26 Scram-jet engine
Class-27 | Pulsejet engine
Week-10 Rocket
Class-28 Rocket propulsion and rocket propellants
Class-29 Liquid and solid rocket propulsion systems
Class-30 Nozzle design and Rocket Performance
Week-11 Rocket (contd)

&

Thrust Control Method

Class-31 Rocket Staging and Effect of Drag on Staging
Class-32 Methods of thrust augmentation
Class-33 Thrust Reverser
Week-12 Thrust Control Method (contd)

&
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Component Design, Material and Fuel
Class-34 Aeroengine Control CT-4
Class-35 Efficiency of components and Off-design considerations
Class-36 Selection of materials for aero-engine
Week-13 Component Design, Material and Fuel
&
Piston Engines
Class-37 Aero-thermochemistry of Fuels and Propellants
Class-38 Classification of IC Engines
Class-39 Operating Principles of Piston Engine and Construction of
Week-14 Piston Engines
Class-40 Classification of Piston Engines
Class-41 Thermodynamic Analysis of Cycle, Performance Factors
Class-42 Tutorial
ASSESSMENT STRATEGY
Blooms
CcO
Components Grading Taxonomy
Col,
Class Test/ Assignment
20% CO2 C4,C2
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1-3
CO4 C3
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
. CO2,
Mid Term Assessment
(Exam/Project) 10% C2,C2
CO3
CO1 C4
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C2
CO4 C3
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Mechanics and thermodynamics of propulsion - Hill and Peterson, 2nd edition;
Addison; Wesley, NY, 1992.

2. Gas Turbine Theory-H Cohen, GFC Rogers, HIH Saravanamuttoo

3. Rocket propulsion elements (6th edition) - George P Sutton, Oscar Biblarz, John;
Wiley, NY, 1992.

4. Aero thermodynamics of Aircraft Engine Components- Oates, G.C.; AIAA
Education Series

5. Aircraft Gas Turbine Engine Technology (3rd edition) - Treager.

6. The Jet Engine - Rolls Royce Limited.
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COURSE INFORMATION
Course Code AEAS 419 Lecture Contact Hours 3.0
Course Title Maintenance Credit hours 3.0
Management and
Repair of Aircraft

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn the vocabulary, practice and technologies of Aircraft Maintenance Management.

OBJECTIVES

1. To understand the basic function of an organization/industry and associated role of an
aircraft maintenance engineer.

2. To study the concept, benefits, policies, performance indicators, methods and techniques
of different maintenance programs for proactive and cost-effective approaches of aircraft
maintenance.

3. To apply aircraft maintenance principles, procedures and airworthiness regulations to
aircraft maintenance management.

4. To develop decision-making methodologies for components, systems and/ or processes
to meet specified requirements, including innovative approaches to synthesis alternative
solutions, concepts and procedures.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s

Taxonomy

Cp

CA

KP

Assessment
Methods

COl1

Be able to define
the basic function
of Aviation
Industry from an
Aircraft
Maintenance
Engineers
Perspective

PO1

C1

K3

T/ ASG, F

CO2

Be able to
illustrate concepts,
policies and
practices of
Aircraft
Maintenance
Programs.

PO1

C2

K3

T/Mid

Term
Exam,

CcOo3

Be able to apply
aircraft
maintenance
principles,
procedures and
airworthiness
regulations to
aircraft
maintenance
management.

PO1

C3

K3

T/Mid

Term
Exam,

CO4

Be able to develop
processes and
frameworks for
Aircraft
Maintenance
Management.

PO2

C4

K3

T/ ASG, F
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(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project

Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Maintenance management principles and techniques

maintenance strategies, repair/replacement decision making, condition monitoring,
maintenance management information systems; damage assessment techniques;

Types of aircraft maintenance

Maintenance requirements for various aircraft components; Aero-engine maintenance;
Engine overhaul, component life, lubrication, patches and repairs, serviceability of
components.

Logistics concepts

Statistics of reliability, availability, maintainability, reparability, life-cycle costing, logistic
support analysis and supply support factors.

Repair of Structures

Practical issues in maintenance and repair of structures and systems, details of maintenance
scheduling activities; Advanced methods of maintenance and repair;

Non Destructive Testing in Aircraft Maintenance

Application of NDI for manufacture and maintenance of structural components in aircraft
industry. Different structural failure modes and analysis the causes of failure;

Aircraft accident investigation and prevention.
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SKILL MAPPING

Course Outcome

PROGRAM OUTCOMES (PO)

31 4 5|1 6] 7| 8 9| 10

11

12

COl

Be able to define the basic function of
Aviation Industry from an Aircraft
Maintenance Engineers Perspective

Programs.

CO2

Be able to illustrate concepts, policies
and practices of Aircraft Maintenance

CO2

management.

Be able to apply aircraft maintenance
principles, procedures and airworthiness
regulations to aircraft maintenance

CO4

Be able to develop processes and frameworks
for Aircraft Maintenance Management.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

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

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at 21
home
Preparation for final examination 5

Formal Assessment
Continuous Assessment 2
Final Examination 3

Total 131

TEACHING METHODOLOGY

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

Lecture Schedule:

Week 1 | Introduction of an organization

Class 1 Organization Structure

Class 2 Role of different directorates

Class 3 Role of different directorates

Week 2 | Introduction to aircraft maintenance

Class 4 Definition of aircraft maintenance and activities.
Class 5 Aircraft maintenance history and objective

CT 1/
AGS, F
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Class 6 Aircraft maintenance history and objective
Week 3 | Aircraft Maintenance Strategies
Class 7 Maintenance Strategies, working assumption and mathematical
model
Class 8 Conditional Maintenance Models
Class 9 Conditional Maintenance Models
Week 4 | Maintenance Management Information Systems Mid
Class 10 Functions of Maintenance Management Information Systems Term
Class 11 MMIS Structure, MMIS module (Equipment management
module, work order control module)
Class 12 MMIS module (Crafts management module, material supply and
control module, performance reporting module, maintenance
reporting)
Week 5 | Aircraft Maintenance Management
Class 13 Primary functions of aircraft maintenance.
Class 14 Secondary functions of aircraft maintenance
Class 15 Local Factors of aircraft maintenance (Geographical situation,
size of plant)
Week 6 | FMEA (Failure Mode and Effect Analysis)
Class 16 Definition, benefits and activities of FMEA
Class 17 Factors affecting FMEA, Tasks and Process pf FMEA
Class 18 Evaluation criteria of FMEA with necessary examples.
Week 7 | FADEC (Full Authority Digital Engine Control System)
Class 19 Definition of FADEC, Digital electronic control, design
requirement of
Class 20 Requirement of FADEC, Location of FADEC.
Class 21 Operation and advantages of FADEC
Week 8 Health Monitoring Paradigms CT2
Class 22 Taxonomy of maintenance philosophies
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Class 23 Corrective and Emergency Maintenance

Class 24 Preventive and Predictive maintenance (Condition based and
reliability- based maintenance)

Week 9 Patches and Repair

Class 25 Lap or scab Patch, Flush Patch

Class 26 Open and closed skin area repair

Class 27 Design of a patch of different area (pressurized, unpressurized)

Week 10 | Patches and Repair

Class 28 Installation procedure of Rivets

Class 29 Stresses applied to Rivet, Rivet spacing, Edge Distance of Rivet

Class 30 Rivet Pitch, Traverse Pitch, and Rivet Layout Example

Week 11 | NDT (Nondestructive Testing) CT3

Class 31 Definition of NDT, Different types of NDT

Class 32 Visual Inspection, Borescope and Liquid Penetrant Inspection

Class 33 Eddy Current Inspection, Ultrasonic Inspection

Week 12 | NDT (Nondestructive Testing)

Class 34 Acoustic Emission Inspection, Magnetic Particle Inspection

Class 35 Radiographic Inspection, Inspection of Composites

Class 36 Advantages and disadvantages of NDT

Week 13 | Aircraft Accident Investigation

Class 37 Aspects of the Investigation, Group Investigation, Onsite
Investigation

Class 38 Precautionary measures for Investigation, Initial survey of site

Class 39 Evidence collection, Photographs, Wreckage Distribution,
Examination of Aircraft Structure, Power plant, Systems and
Maintenance Investigation

Week 14 | Life Cycle Costing

Class 40 Definition, Objective of Maintenance and Maintenance Cost

Class 41 Maintenance Efficiency, Availability Performance and
Productivity

Class 42 Procedures for reducing maintenance failures
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ASSESSMENT STRATEGY
Blooms
CcoO
Components Grading Taxonomy
Col,
Class Test/ Assignment ClL,C3
20% CO3
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid Term Assessment o2
(Exam/Project) 10% C2,C3
COo3
CO1 C1
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Aircraft Production Technology and Management - S C Keshu and KK Ganapathi;
Interline Publishing.
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2. Aircraft Maintenance and Repair — kroes; Watkins Delp, McGraw Hill.
3. Aircraft Construction, Repair and Inspection - JOE Christy; Sterling Book House.
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COURSE INFORMATION

Course Code AEAS 421 Lecture Contact Hours | 3.00
Course Title Aviation Safety Credit hours 3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about aviation safety procedures and necessary arrangements.
OBJECTIVES

1. To gain knowledge about various types of safety management programs;
2. To understand the human factors in aviation;

3. To learn about risk management and emergency planning;

4. To gain knowledge about accident prevention strategies;

5. To analyze aircraft incidents and accidents in flight for human error.

COURSE OUTCOMES & GENERIC SKILLS

NO. Course Corresponding

Outcome PO

Bloom’s CP CA

Taxonomy

KP

Assessment
Methods

COl | Be able to POl
explain safety
management
programs

C2

K3

T,F

CO2 | Be able to plan PO1
for risk
management and
emergency
situation.

C3

K3

T,F
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CO3 | Be able to PO2 C4 K3 | T,F, ASG
analyze aircraft
incidents and
accidents in
flight for human
error.

CO4 | Be able to PO6 C5 K7 | T/ASG, F
recommend
proactive safety
systems for
significant real-
life aviation
industry

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project , Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Safety in aviation including aircrew, aircraft, maintenance, management operations and
airspace with an emphasis on human performance; Safety management programs.

Human factors in aviation, relationship between the safety and efficiency of an aviation system
and the people, tasks, environment and technology - human behavior, information processing,
time management and situational awareness; Judgment, decision making, the senses, human
error, automation, risk management, and emergency planning.

Role of proactive safety systems — crew resource management, safety culture, operational
reporting systems, safety audits, attitudinal and behavioral assessment and other metrics.
[lustrate safety concepts, accident prevention strategies, safety culture and safety program
evaluation methodology; Practical analysis of aircraft incidents and accidents in flight safety.
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SKILL MAPPING

No. Course Outcome

PROGRAM OUTCOMES (PO)

31 4 51 6] 7| § 9 10| 11 12

CO1 [Be able to explain safety management
programs

CO2 [Be able to plan for risk management and
emergency situation.

CO3 [Be able to analyze aircraft incidents and
accidents in flight for human error.

CO4 [Be able to recommend proactive safety
systems for significant real-life aviation
industry

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42
Practical / Tutorial / Studio -
Student-Centered Learning -
Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at home
Preparation for final examination 21
21
Formal Assessment
Continuous Assessment 2
Final Examination :
Total 131
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TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week 1 Safety in aviation CT
Class-1 Safety in aviation including aircrew, aircraft
Class-2 Safety in aviation including maintenance
Class 3 Safety in aviation including management operations and airspace
CT-1
Week 2 [Human performance
Class-4 emphasis on human performance
Class-5 Safety issues
Class-6 Safety management programs
Week-3  [Human factors in aviation
Class-7 Human factors in aviation
Relationship between the safety and efficiency of an aviation
Class-8 system
Class-9  [relationship between the safety and efficiency of the people
Week-4
Class-10  fenvironment and technology - human behavior

262
RESTRICTED




RESTRICTED

Continue
Class-11
Class-12  [Information processing
Mid
WeekS  STIMULI exam
Class 13 [time management and situational awareness
Class 14  |Human limitations
Class 15  |[Human senses
Week 6  [Decision Making
Class 16  |{Judgment
Class 17  |Decision making
Class 18  |Continue
Week-7
Class-19  [Human error
Class-20  [Continue
Class-21  [Error due to the senses
Week 8 isk management
CT-2
Class 22 |automation
Class 23 [classification of risk
Class 24 |risk management
Week 9 mergency planning
Class 25  |Introduction
Class 26  [classification of emergency situation CT-3
Class 27  [Emergency planning
Week 10

|Role of proactive safety systems
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Class 28  |Details about Protective safety system

Class 29  [crew resource management

Class 30 [safety culture

Week 11  [Role of proactive safety systems

Class 31  |operational reporting systems

Class 32 [safety audits

Class 33 |Attitudinal and behavioral assessment and other metrics.
Week 12 [Safety concepts

Class 34  [Safety concepts

Class 35  [Continue

Class 36 |Analogy of safety concept.

Week 13  [Accident prevention strategies

Class 37  [Case study of different accidents

Class 38  [TCAS system

Class 39  [safety culture and safety program evaluation methodology
Week 14  [Practical analysis

Class 40  |Practical analysis of aircraft incidents and accidents in flight safety.
Class 41  [Continue

Class 42  |[Review
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ASSESSMENT STRATEGY
Blooms
CcoO
Components Grading Taxonomy
Col,
Class Test/ Assignment C2,C3
20% CO2
1-3
CO2 C3
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid Term Assessment coz.
(Exam/Project) 10% C3,C4
COo3
Co1 C2
Final
Examination
(Section A & B) 60% CO2 C3
COo3 C4
CO4 C5
Total Marks 100%
TEXT AND REFERENCE BOOKS:
1. Hand notes provided - the teacher / instructor.

2. Flight safety Journal/ manuals from BAF.
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COURSE INFORMATION

Course Code AEAS 423 Lecture Contact Hours | 3.00

Course Title Aerospace Credit hours 3.00
Management

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about how the aviation sector and related areas are coordinated and organized.

OBJECTIVES

1. To learn the basic knowledge about the airline management incorporating flight

mechanics and aircraft handling.

2. To analyze the various human factors involving the aircraft flight operations.
3. To ensure the flight safety by actively considering the effect of contemporary flight

regulations.

4. To analyze the associated risk and reliability in relation to airworthiness standards.
5. To incorporate emergency procedure management and risk management, accident
investigation and dispatch reliability management
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding

PO

Bloom’s

Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to understand
the fundamental
technical aspects of
flight mechanics and
safety management for
aviation

PO1

C2

K3

T,F

CO2

Be able to explain
flight separation for
military and civil
aircrafts

PO1

C2

K3

T,F

CO3

Be able to plan for
technical crew,
scheduling as well as
military and civil
operations

PO2

C3

K4

T, F, ASG

CO4

Be able to recommend
proactive safety
systems for significant
real-life aviation
industry

PO6

C5

K7

T/ASG, F

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Introduction to aerospace management; Principles and practice of aviation, air traffic services
and airline management incorporating flight mechanics and aircraft handling; Analysis of airline
operations; Basic human factors and systematic safety issues involving aircraft accident case;
Classification and use of civil and military airspace; Aspects of flight separation, aircraft
performance and basic meteorology.

Civil aviation activities include engineering and maintenance, technical crew planning and
scheduling; Airport and airfield planning for military and civil operations, operations control
issues; Aviation regulations and safety; Flight safety and airworthiness standards; Risk and
reliability management; Certification procedures and standards; Emergency procedure
management and risk management, accident investigation and dispatch reliability management.

SKILL MAPPING

PROGRAM OUTCOMES
(PO)

No. Course Outcome

CO1 Be able to understand the fundamental
technical aspects of flight mechanics and 3
safety management for aviation

CO2 Be able to explain flight separation for
military and civil aircrafts

CO3 Be able to plan for technical crew,
scheduling as well as military and civil 3
operations

CO4 Be able to recommend proactive safety
systems for significant real-life aviation 2
industry

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level
of matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

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

Student-Centered Learning -

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21

Formal Assessment

2
Continuous Assessment
3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

'Week 1

Introduction to aerospace management

Class 1

Aerospace management

Class 2

Principles and practice of aviation

Class 3

Air traffic services

'Week 2

Airline management

Class 4

Airline management incorporating flight mechanics

Class 5

Continue

Class 6

Airline management incorporating aircraft handling

Week 3

Human factors in aviation

CT-1

Class 7

Human factors in aviation

Class 8

Relationship between the safety and efficiency of an aviation system

Class 9

Relationship between the safety and efficiency of the people

Week 4

Airline operations

Class 10

Airline operations

Class 11

Continue

Class 12

Basic human factors and systematic safety issues involving aircraft

accident case

Week 5

Flight separation

Class 13

Class 14

Classification and use of civil and military airspace

Aspects of flight separation

Mid

Exam

Class 15

Continue
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Week 6 Aircraft performance
Class 16 |Aircraft performance regarding flight mechanics
Class 17 [Continue
Class 18 [Continue

Week 7 Basic meteorology
Class 19 |Weather condition
Class 20 |Different meteorology
Class 21 [Continue

Week 8 Civil aviation activities
Class 22 [Civil aviation activities
Class 23 [Civil aviation activities including engineering
Class 24 |Risk management CT-2

Week 9 Civil aviation maintenance
Class 25 [Introduction
Class 26 [Maintenance of aircraft components
Class 27 |[Emergency planning
Week 10 Technical crew planning
Class 28 [Technical crew planning and scheduling
Class 29 [Crew resource management
Class 30 [Safety culture
Week 11| Airport and airfield planning for military and civil operations
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Class 31

Airport planning for military operations

Class 32

Airfield planning for military operations

Class 33

Airport planning for civil operations

Week 12

Airport and airfield planning for military and civil operations

Class 34

Airfield planning for civil operations

Class 35

Continue

CT-3

Class 36

Operations control issues

Week
13

Aviation regulations and safety

Class 37

Aviation regulations and safety

Class 38

Flight safety and airworthiness standards

Class 39

Risk and reliability management

Week
14

Management

Class 40

Emergency procedure management and risk management,

Class 41

Accident investigation and dispatch reliability management.

Class 42

Review
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ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2,C2
20% CO2
1-3
CO2 C2
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid Term Assessment €Oz
(Exam/Project) 10% C2,C3
Cco3
Col1 C2
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
CO4 C5
Total Marks 100%
TEXT AND REFERENCE BOOKS:
1. Hand notes provided - the teacher / instructor.

2. Flight safety Journal/ manuals from BAF.
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COURSE INFORMATION
Course Code AEAS 443 Lecture Contact Hours | 3.0
Course Title Pressurization and Air | Credit hours 3.0

Conditioning Systems

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about the pressurization and air conditioning system in an aircraft.

OBJECTIVES

1. To learn the fundamental principles of pressurization and air conditioning.
2. To understand basic pressurization and air conditioning systems and their equipment.

3. To familiarize with Aerospace applications of pressurization and air conditioning
systems.

4. To understand load calculations and perform basic design of pressurization and air
conditioning systems.
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COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding Bloom’s | CP | CA | KP | Assessment
PO Methods
Taxonomy
CO1 | Be able to define PO1 Cl K3 | T/ ASG,F
the working
principles of
pressurization and
air conditioning.
CO2 | Be able to explain PO2 C2 K3 | T/Mid
the components of
pressurization and Term
air conditioning Exam,
systems. F
CO3 | Be able to solve the PO2 C3 P1, K4 | T/Mid
critical problems of P2
pressurization and Term
air conditioning Exam,
systems.
F
CO4 | Be able to analyze PO2 C4 K4 | T/ ASG, F

the critical
components of
pressurization and
air conditioning
systems.

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

a) Main Contents: Pressurization and air conditioning system
b) Detail Contents:
Pressurization

Concept of pressurization and its applications in the cockpit; Study of pressurization system
and different components related to cockpit pressurization.

Refrigeration

Concept of refrigeration and its applications; Different refrigeration methods; Analysis of vapor
compression refrigeration, absorption refrigeration and air-cycle refrigeration systems;
Refrigerants; Refrigeration equipment: compressors, condensers, evaporators, expansion devices,
other control and safety devices; Multi-evaporator, multi-compressor systems; Low temperature
refrigeration.

Air conditioning

Concept of air conditioning and its uses; Cooling load calculation; Psychometric analysis; Air
conditioning systems; Air distribution systems; Duct design methods; Air conditioning
equipment; Application criteria; Control systems.

Fire Hazard

Fire hazard and firefighting equipment.

SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
112 3] 4 5| 6] 7| 8§ 9 10| 11| 12

Be able to define the working principles of P

pressurization and air conditioning.
Col

Be able to explain the components of

pressurization and air conditioning

Systems. B
Co2
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CO3 |Be able to solve the critical problems of
pressurization and air conditioning systems. s

co4 [Be able to analyze the critical components of h
pressurization and air conditioning systems.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level
of matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -

Student-Centered Learning

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at 21
home

Preparation for final examination

21
Formal Assessment 2
Continuous Assessment 3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week-1 Topic CT
Class-1 Concept of pressurization
Class-2 Pressurization applications in the cockpit
Class-3 Pressurization applications in the cabin
Study of pressurization system CT1
Week-2
Class-4 Study of pressurization system
Class-5 Different components
Class-6 Cockpit pressurization
Week-3  [Refrigeration
Class-7 Concept of refrigeration and its applications
Class-8 Different refrigeration methods
Class-9 Continue
Week-4  [Vapor compression refrigeration
Class-10  [Analysis of vapor compression refrigeration
Class-11 Continue
Class-12  |Absorption refrigeration and air-cycle refrigeration systems Mid Exam
[Refrigerants
Week-5
Class-13 Classification and use of Refrigerants
Class-14  [Refrigeration equipment
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Class-15  [Continue
Week-6  [Refrigeration equipment
Class-16  |[Compressors
Class-17

Condensers
Class-18  |[Evaporators
Week-7

[Refrigeration equipment
Class-19  [Expansion devices
Class-20  [Other control and safety devices
Class-21  [Continue
Week-8  [Refrigeration equipment

CT2
Class-22  [Multi-evaporator
Class-23  [Multi-compressor systems
Class-24  [Low temperature refrigeration
Week-9  |Air conditioning
Class-25  [Introduction
Class-26  [Concept of air conditioning and its uses
CT3

Class-27  (Continue
Week-10  |Cooling load calculation
Class-28  [Mathematical problem
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Class-29  [Cooling load calculation of different air conditioning cycle
Class-30  [Continue

Week 11 [Psychometric analysis

Class-31  [Psychometric analysis

Class-32  [Psychometric chart interpolation

Class-33  Mathematical problem related Psychometric analysis
Week 12 |Air conditioning systems

Class-34  [Air conditioning systems

Class-35  [Continue

Class-36  |Air distribution

Week 13 |Air distribution systems

Class-37  [Duct design methods

Class-38  |Air conditioning equipment

Class-39  [Application criteria

Week 14 |Fire hazard Management

Class-40  [Fire hazard and firefighting equipment

Class-41  [Continue.

Class-42  [Review

ASSESSMENT STRATEGY

Blooms
CcoO
Components Grading Taxonomy
Col,
Class Test/ Assignment C1,C3
20% CO3
Continuous Assessment 1-3 CO4 C4
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(40%) Class Performance 5%
Class Attendance 5%
CO 2,
Mid Term Assessment
(Exam/Project) 10% C2,C3
CO3
CO1 Cl1
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. 1.Modern Refrigeration and Air-conditioning — A D. Althause, C. H. Turnquist,
A.F. Bracciano; The Goodheant Wilcox Company, Inc. 1982.

2. Heating cooling of Building, Design for Efficiency —J. F. Kreidev, A. Raldl;
McGraw-Hill International Edition, 1994.
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COURSE INFORMATION

Course Code AEAS 427 Lecture Contact Hours | 3.00

Course Title Noise Control and Credit hours 3.00
Vibration

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about aviation safety procedures and necessary arrangements.

OBJECTIVES

1. To gain knowledge about sound transmission, its level and effect on human health.

2. To understand the mathematical perspective of sound/vibration propagation.

3. To evaluate various properties in relation to controlling noise.

4. To understand about how vibration from vibrating machinery affects the surrounding

environment.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding

PO

Bloom’s

Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to
understand the
mathematical
perspective of
sound/vibration
propagation

POl

C2

K3

T,F

CO2

Be able to evaluate
various properties in
relation to controlling
noise.

PO2

C5

K3

T,F

CO3

Be able to list
different preventive
measures to cancel
out harmful
vibrations in aircraft
and helicopters.

PO1

Cl

K4

T/ASG, F

CO4

Be able to assess the
effects of vibrating
machinery to
surrounding
environment.

PO2

C5

K4

T, F, ASG

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Sound waves; Sound sources; Sound transmission through walls and structures; sound pressure level,
psychological response to sound; threshold of hearing and threshold of pain, maximum permissible
levels of sound exposure; Sound transmission inside the aircraft; Mechanism of sound absorption;
Sound control inside the aircraft.

Physical acoustics: The wave equation, solution of the wave equation, comparison with vibration
having finite degrees of freedom; Acoustics of large and small rooms; Mechanism of sound absorption;
Design of silencers.

Noise attenuation and control; Statistical properties of noise; response of systems to noise, correlation
functions and transfer; Frequency response functions.

Vibration isolation, machine foundation design; Generation of vibration in machines, acceptable levels
and methods of control; Vibration absorption; Random vibration; Beam and plate vibrations; Radiation
of sound from vibrating machinery

Importance of vibration in aircraft and helicopters; Vibration identification and preventive measures in
aircraft and helicopters

SKILL MAPPING
No. | Course Outcome PROGRAM OUTCOMES
(PO)
112 [3|4/5/6/7|8 9 10| 11|12
COl1 | Understand the mathematical perspective of 3
sound/vibration propagation
CO2 | Evaluate various properties in relation to )
controlling noise.
CO3 | List different preventive measures to cancel
out harmful vibrations in aircraft and 3
helicopters.
CO4 | Assess the effects of vibrating machinery to )
surrounding environment.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

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

Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42

Revision of the previous lecture at
home 21

Preparation for final examination 21

Formal Assessment

2
Continuous Assessment
3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week 1 Sound waves
Class 1 Sound sources
Sound transmission through walls and
Class 2 structure
Class 3 sound pressure level
Week 2 psychological response to sound
Class 4 threshold of hearing
Class 5 threshold of pain
Class 6 maximum permissible levels of sound exposure CT1
Week 3 Sound transmission inside the aircraft
Class 7 Mechanism of sound absorption
Class 8 Sound control inside the aircraft
Class 9 Continue
Week 4 Physical acoustics
Class 10 [The wave equation
Class 11 solution of the wave equation
Class 12 Continue
Week 5 Vibration and degrees of freedom
Class 13 comparison with vibration having finite degrees of freedom i
i
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Exam

Class 14 Acoustics of large and small rooms
Class 15 Continue

Week 6 Sound absorption
Class 16 Mechanism of sound absorption
Class 17 Design of silencers
Class 18 Continue

Week 7 Noise
Class 19 [Noise attenuation and control
Class 20 Statistical properties of noise
Class 21 Continue

Week 8 Systems to noise
Class 22 response of systems to noise CT2
Class 23 Continue
Class 24 correlation functions and transfer

Week 9 Frequency response
Class 25 Frequency response functions.
Class 26 Continue
Class 27 Continue

Week 10 Vibration isolation

287
RESTRICTED




RESTRICTED

CT 3

Class 28 [ntroduction to vibration isolation
Class 29 machine foundation design
Class 30 Generation of vibration in machines
Week 11 Vibration levels and methods of control
Class 31 acceptable levels and methods of control
Class 32 Vibration absorption
Class 33 Random vibration control
Week 12 Vibrations on Bodies
Class 34 Beam and plate vibrations
Class 35 Radiation of sound from vibrating machinery.
Class 36 Continue
Week 13 Vibration in aircraft and helicopters
Class 37 [mportance of vibration in helicopters
Class 38 [mportance of vibration in aircraft
Class 39 Continue
Week 14 Vibration identification and prevention
Class 40 Vibration identification systems
Class 41 Preventive measures in aircraft and helicopters.
Class 42 Review of whole Syllabus
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ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2,C5
20% CO2
1-3
CO2 C5
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
CO2,
Mid Term Assessment
(Exam/Project) 10% Cs5, Cl
CO3
COl C2
Final
Examination
(Section A & B) 60% CcO2 C5
CO3 Cl
CO4 Cs5
Total Marks 100%
TEXT AND REFERENCE BOOKS:
1. Fundamentals of Noise and Vibration — F. J. Fahy, J. G. Walker; Spon Press; 1998.
2. Active control of Noise and Vibration — Colin Snyder Hansen — C. H. Hansen,
Scott Snyder; Spon Press, 15t edition, 1996.
3. Mechanical Vibrations (3rd edition) - Singiresu S Rao; Addison-Wesley,

Massachusetts, 1995
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COURSE INFORMATION

Course Code

Course Title

AEAS 429

Rotorcraft Performance

Lecture Contact Hours

Credit hours

3.00

3.00

PRE-REQUISITE

Thermodynamics

Aerospace Propulsion

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn the various factors in designing the different components of the aircraft.

OBJECTIVES

1. To Gain knowledge about various types rotorcraft flight conditions.

2. To Understand the performance of rotors and engines in the presence of a helicopter fuselage and

other rotors

3. To Evaluate various control settings and actuator forces for trim in hover, forward and climbing

flight.

4. To Gain knowledge about various types of flight tests in relation to rotorcrafts.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s

Taxonomy

CP

CA

KP

Assessment
Methods

COl1

Be able to
understand various
types of rotorcraft
flight conditions.

POl

C2

K3

T, F

CO2

Be able to
understand the
performance of
rotors and engines in
the presence of a
helicopter fuselage
and other rotors.

PO1

C2

K3

T,F

CO3

Be able to evaluate
various control
settings and actuator
forces for trim in
hover, forward and
climbing flight.

PO2

C5

K3

T, F, ASG

CO4

Be able to analyze
various types of
flight tests in relation
to rotorcrafts and
know about design
components of
rotorcrafts
considering fail safe
and safe life
concepts.

PO1

C4

K7

T/ASG, F

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Examine the performance of rotorcraft in hover, forward and climbing flight; Methods for
estimating the performance of rotors and engines in the presence of a helicopter fuselage and other
rotors; Calculate the control settings and actuator forces for trim in hover, forward and climbing
flight at various centre of gravity locations for a real helicopter.

Helicopter dynamics and proceeds to derive stability augmentation and flight control system
design; Rotorcraft flight test engineering including the use of dimensional analysis; Design

regulations and considerations relating to rotor induced vibration, ground resonance and fatigue;
Emphasis on design for crash worthiness; Fail safe and safe life concepts.

SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
112 3| 4] 51 6] 7| & 9] 10| 11] 12
COl1

Be able to understand various types of
rotorcraft flight conditions.

CO2 [Be able to understand the performance of
rotors and engines in the presence of a
helicopter fuselage and other rotors. 2

CO3 [Be able to evaluate various control settings
and actuator forces for trim in hover, forward
and climbing flight. 3

CO4 [Be able to analyze various types of flight tests
in relation to rotorcrafts and know about
design components of rotorcrafts considering
fail safe and safe life concepts.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level
of matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

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

Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42

Revision of the previous lecture at
home 21

Preparation for final examination 21

Formal Assessment

2
Continuous Assessment
3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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(COURSE SCHEDULE
Week 1 Performance of rotorcraft in hover
Class 1 Examine the performance of rotorcraft in hover
CT1
Class 2 Continue
Class 3 Continue
Week 2 Forward and climbing flight
Class 4 Forward flight
Class 5 Climbing flight
Class 6 Continue
Week 3 Methods for estimating the performance of rotors in the presence of a
helicopter fuselage and other rotors
Class 7 Methods for estimating the performance of rotors in the presence of a helicopter
fuselage
Class 8 Continue
Class 9 Methods for estimating the performance of rotors in the presence of other rotors
Week 4 Methods for estimating the performance of engines in the presence of a
helicopter fuselage and other rotors
Methods for estimating the performance of engines in the presence of a
Class 10 helicopter
fuselage
Class 11 Continue
Class 12 Methods for estimating the performance of engines in the presence other rotors
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Week 5 Control settings and actuator forces for trim in hover
Mid
term

Class 13 Calculate the control settings and actuator forces for trim in hover
Class 14 Continue
Class 15 Continue

Week 6 Control settings and actuator forces for trim inforward flight
Class 16 Calculate the control settings and actuator forces for trim in forward flight
Class 17 Continue
Class 18 Continue

Week 7 Control settings and actuator forces for trim in climbing flight
Class 19 Calculate the Control settings and actuator forces for trim in climbing flight
Class 20 Continue
Class 21 Continue

Week 8 Helicopter dynamics

CT2

Class 22 [ntroduction to Helicopter dynamics
Class 23 Continue
Class 24 Continue

Week 9 Stability augmentation and flight control system design
Class 25 Derivation of stability augmentation and flight control system design
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Class 26 Continue
Class 27 Continue
Week 10 Rotorcraft flight test
Class 28 Rotorcraft flight test engineering
Class 29 Continue
Class 30 Use of dimensional analysis CT3
Week 11 Design regulations and considerations relating to rotor induced vibration
Class 31 [ntroduction
Class 32 Design regulations and considerations
Class 33 Continue
Week 12 Design regulations and considerations relating to ground resonance
Class 34 [ntroduction
Class 35 Design regulations and considerations
Class 36 Continue
Week 13 Design regulations and considerations relating to rotor induced fatigue
Class 37 [ntroduction
Class 38 Design regulations and considerations
Class 39 Continue
Week 14 Emphasis on design for crash worthiness
Class 40 Emphasis on design for crash worthiness
Class 41 Continue
Class 42 Fail safe and safe life concepts
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ASSESSMENT STRATEGY

Blooms
CO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2
20% CO2
1-3 COo4
C2,C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid Term Assessment o3,
(Exam/Project) 10% C4,C5
CO4
COo1 C2
Final Examination
(Section A & B) 60% CO2 C2
CO3 C5
COo4 C4
Total Marks 100%
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TEXT AND REFERENCE BOOKS:

1. Rotary Wing aerodynamics - W.Z. Stepniewski and C.N. Keys; Dover
Publications.

2. Theory of Flight (AP 3456A) - Royal Air Force Manual.

3. Helicopter Flight Dynamics - Gareth D. Padfield.
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COURSE INFORMATION
Course Code AEAS 431 Lecture Contact Hours | 3.00
Course Title Weapon Engineering Credit hours 3.00

PRE-REQUISITE

AEAS 103 (Fundamentals of Aeronautical Engineering), AEAV 203 (Electronics-I),

AEAS 337 (Aerospace Propulsion)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course is an Elective course but mandatory for the military student officers. This course
is offered to impart knowledge on Properties, performance of explosives & explosive train
used in weapon system, Warhead technologies, features of Fuses/Safety/arming devices,
Theory of propulsion, Principles of missile flight & guidance, Precision guided munitions etc.

OBJECTIVES

1. To understand properties, performance, features of explosives used in weapon system.
2. To understand and analyze anatomy of high explosive & warhead technology

3. To understand working principle of arming devices and analyze theory of propulsion

applicable in weapon engineering.

4. To analyze missile flight dynamics and missile guidance techniques.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO Taxonomy

Bloom’s

Cp

CA

KP

Assessment
Methods

COl1

Be able to
understand
development,
properties,
performance,

features of
explosives used in

weapon system.

PO1 C2

K3

T, ASG, F

CO2

Be able to
understand and
analyze anatomy of
high
Warhead technology,
structural design &
modeling of warhead

explosive,

& its classification to
be applied in weapon
engineering.

PO2 C2,C4

K3

Mid Term
Exam, T, F

COo3

Be able to
understand

Mechanical/

Electrical fuses used
in land service, aerial
weapons; also to
analyze theory of
propulsion applicable
in weapon
engineering.

PO1 C2,C4

K4

Mid Term
Exam, T, F

CO4

Be able to analyze
aerodynamics of
slender bodies,
wings, principles of
missile flight, missile
guidance phases/
techniques,

PO2 C4

K4

ASG, T, F
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Electronic  warfare
techniques.

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

Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Properties & Performance of explosives: Heat & temperature of explosion, oxygen balance,
Pressure of explosion, Power Index, brisance, related tests, detonation velocity, Explosive train.

Features of explosives : Compatibility, stability and their measuring tests, Sensitivity and
sensitiveness of explosives.

Classification of Explosives : Initiator, Booster, Main filling, compound explosives, UN Hazard
division and hazard classification.

Safe Storage of Explosives : Concept of Quantity distances, Traverses in explosive storage area.

Warhead technology : Anatomy of high explosive blast, warhead geometry, structural design &
modeling.

Classification of warheads : Blast warhead, Shaped charged warhead, Kinetic Energy Rod and
fragmentation warheads.

Fuzes, Safety/arming devices : Impact, Delay, Air burst, Proximity, Hydrostatic Fuses,
Construction and working of different Fuses.

Theory of propulsion : Specific impulse, Classification of propellants, Gun/Rocket propellants,
Solid, Liquid and hybrid propellants, Cryogenic propellants, Additives used in propellant.

Principles of missile flight & guidance : Components of a guided missile, Types of guided
missile, Missile guidance phases, techniques. Homing guidance, Command guidance, Inertial
Guidance, Terrain Correlation Matching (TERCOM), INS aided with GPS guidance technique.
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SKILL MAPPING

CO

Course Outcome Lists

Program Outcome Lists

01

02

03

04

05

06

07

08

09

10

11

12

COl

Be able to
development,

understand

properties,
performance, features of
explosives used

system.

in  weapon

CO2

Be able to understand and
analyze anatomy of high
explosive, Warhead technology,
structural design & modeling
along with its classification to
be applied in
engineering.

weapon

CO3

Be able to understand
Mechanical/ Electrical fuzes
used in land service, aerial
weapons; also to analyze theory
of propulsion applicable in
weapon engineering.

CO4

Be able to analyze
aerodynamics of slender bodies,
wings, principles of missile
flight, missile
phases/techniques,
Guided Munitions, Electronic
warfare techniques.

guidance
Precision

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -

Student-Centered Learning

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at 21
home
21
Preparation for final examination
Formal Assessment 2
Continuous Assessment 3

Final Examination

Total

131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

WEEK-1 TOPIC CT/MID
Class 1 History & development of military explosives, Chemistry of
explosives, nature of explosions.
Class 2 Factors affecting explosion process, related definitions, application
of explosives (military & industrial engineering).
Class 3 Properties of explosives, Classification of explosives used in
weapon system.
WEEK-2
Class 4 | Performance of explosives, heat & temperature of explosion, oxygen
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balance, Pressure of explosion.

Class 5 Power Index, brisance, related tests, rate of burning, detonation CT-1
velocity & pressure.
Class 6 Explosion process, Explosive train.
WEEK-3
Class 7 Features of explosives — compatibility, stability and their measuring
tests.
Class 8 Sensitivity and sensitiveness of explosives, factors affecting
sensitivity of explosives.
Class 9 | Video demonstration on explosive science, generation of shock
wave etc.
WEEK-4
Class 10 | Initiator, Booster explosives; properties, relative comparison &
examples.
Class 11 | Bursting, mixed, plastic explosives; properties, relative comparison
& examples.
Class 12 | UN International classification of dangerous goods, Hazard division
and hazard classification.
WEEK-5
Class 13 | UN International Explosive Storage Compatibility groups and
compatibility of explosives
MID
Class 14 | Concept of Quantity distances for safe storage and operation, Term
Class 15 | Traverses in explosive storage area for safe storage of explosives;
Types of traverses.
WEEK-6
Class 16 | Warhead technology, anatomy of high explosive blast.
Class 17 | Weapon shape considerations; warhead geometry.
Class 18 | Blast analysis, structural design & modeling.
WEEK-7
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Class 19 | Classification of warheads, Blast warhead

Class 20 | Shaped charged warhead, Monroe Effect, Hollow charge principles.

Class 21 | Kinetic Energy Rod and fragmentation warheads.

WEEK-8

Class 22 | Fuzes, initiators, safety/arming devices used in weapon engineering.

Class 23 | Impact, Delay, Air burst, Proximity, Hydrostatic Fuzes.

Class 24 | Construction and working of Pistol with single safety.

WEEK-9

Class 25 | Construction and working of typical Fuze with more than one safety.

Class 26 | Construction and working of M-6 Mechanical nose fuze used in CT-2
Mortar weapon.

Class 27 | Construction and working of Fuze AMV-AE-2 Mechanical impact
Fuze with electrical initiating device used in Aircraft bomb.

WEEK-10

Class 28 | Theory of propulsion, Specific impulse, Parts & Types of propulsion
system.

Class 29 | Classification of propellants, Gun/Rocket propellants,  Solid,
Homogeneous, Heterogeneous propellants

Class 30 | Liquid and hybrid propellants, Cryogenic propellants.

WEEK-11

Class 31 | Additives added in the solid propellants, Stabilisers, Plasticisers,
Moderants, lubricants etc.

Class 32 | Aerodynamics and dynamics of slender bodies and wings;
Construction & functioning of typical rocket, Spin and fin
stabilization.

Class 33 | Principles of missile flight & guidance; Components of a guided
missile,

WEEK-12
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Class 34 | Types of guided missile on the basis of Target, launching method,
guidance, trajectory, acrodynamics etc.
Class 35 | Missile guidance phases, Command guidance techniques.
Class 36 | Missile guidance-Homing guidance techniques; Active Homing
Guidance system.
WEEK-13 T3
Class 37 | Semi-active Homing Guidance, Passive Homing Guidance system.
Class 38 | Inertial Guidance techniques, Inertial Navigation System (INS),
Advantages, disadvantages.
Class 39 | Advanced guidance and sensor systems, Terrain Correlation
Matching (TERCOM) technique, INS aided with GPS technique.
WEEK-14
Class 40 | Precision Guided Munitions (PGM), Electro-Optical/TV Guided
system, Laser guided system etc.
Class 41 | Basics of Electronic warfare techniques.
Class 42 | Revisions of the course contents.
ASSESSMENT STRATEGY
Blooms
Components
Grading CO Taxonomy
CO1 C2
Class Test/ Assignment
20% COo3 C2,C4
1-3
CO4 C4
Continuous Assessment Class Performance 5%
(40%)
Class Attendance 5%
Mid Term Assessment 0
(Exam/Project) 10% €o2 €2, C4
Final Examination (Section A & B) 60% CO1 C2
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CO2 C2,C4
CO3 C2,C4
CO4 C4

Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Brassey’s Series Book on Explosives, Propellants and Pyrotechnics—A Bailey, S.G. Murray
2. Explosive Engineering—P. W Cooper.

3. Conventional Warhead Systems Physics and Engineering Design — R. M. Lloyd

4. Guided missiles — T.V. Karthikeyan and A.K. Kapoor

5. Missile Guidance and Control systems—George M Siouris.

6. Recommendations on Transport of Dangerous Goods — United Nations Orange Book
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COURSE INFORMATION

Course Code AEAS 435 Lecture Contact Hours | 3.00

Course Title Aircraft Structural Credit hours 3.00
Design

PRE-REQUISITE

Aerospace Vehicle Stability and Control

Mechanics of Structure, Structural Vibrations and Aero Elasticity

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn the various factors in designing the different components of the aircraft.

OBJECTIVES

1.To learn what an engineer should consider as a responsibility during the design phase of
an aircraft.

2.To be able to explain the contemporary requirements and trends for designing various
components of an aircraft.

3.To be able to evaluate the different types of loads acting on the aircraft and their possible
effect in its structural integrity.

4.To evaluate the advantages and disadvantages of basic contemporary configurations of
different aircraft components.

5.To be able to ensure the safety of designed components based on structural integrity.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s

Taxonomy

Cp

CA

KP

Assessment
Methods

COl1

Be able to
understand an
engineer's
responsibility in
relation to designing
various components
of an aircraft.

POl C2

K3

T,F

CO2

Be able to
understand the basic
contemporary factors
for designing various
components of an
aircraft.

PO1

K3

T,F

CcOo3

Be able to evaluate
various types of
loads acting on the
aircraft.

PO2

P1,
P2

K3

T, F, ASG

CO4

Be able to analyze
about various
contemporary
configurations of
different aircraft
components.

PO2

K4

T/ASG, F

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Introduction to Aircraft Structural Design;

Design for Manufacturing: Engineer's Responsibility, Producibility, Maintainability, Tooling,
Other Considerations

Aircraft Loads: Review of Aero-elasticity, Flight Maneuvers, Wing Design Loads, Empennage
Loads, Fuselage Loads, Propulsion Loads, Landing Gear Loads, Miscellaneous Loads, and
Example of an Airplane Load Calculation

Buckling and Stability of Structures: Columns and Beam Columns, Crippling Stress, Buckling of
Thin Sheets, Thin Skin-Stringer Panel — Compression, Skin-Stringer Panel — General, Integrally
Stiffened Panel,

Wing Design: Wing Box Structure, Wing Box Design, Wing Covers, Spars, Ribs and Bulkheads,
Wing Root Joints, Variable Swept Wings, Wing Fuel Tank Design, Wing Leading and Trailing
Edges, Wing Control Surfaces, Fixed Leading and Trailing Edges, Design Considerations

Empennage Design: Horizontal Stabilizer, Vertical Stabilizer (Fin), Elevator and Rudder
Fuselage Design: Introduction, Fuselage Configuration, Fuselage Detail Design, Forward
Fuselage, Wing and Fuselage Intersection, Stabilizer and Aft Fuselage Intersection, Fuselage
Opening

Landing Gear: Introduction, Development and Arrangements, Stowage and Retraction, Selection
of Shock Absorbers, Wheels and Brakes

Engine Mounts: Propeller-Driven Engine Mounts, Inlet of Jet Engine (Fighter), Wing-Pod
(Pylon) Mounts, Rear Fuselage Mount and Tail Mount, Fuselage Mount (for Fighters)
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SKILL MAPPING
PROGRAM OUTCOMES (PO)
No. Course Outcome
3| 4 5] 6] 7| § 9] 10| 11] 12
CO1 [Be able to understand an engineer's

responsibility in relation to designing various
components of an aircraft.

CO2

Be able to understand the basic contemporary
factors for designing various components of an
aircraft.

CO3

Be able to evaluate various types of loads
acting on the aircraft.

CO4

Be able to analyze about various contemporary
configurations of different aircraft
components.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at 21

home

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

3
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Final Examination

Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week 1 Introduction to Aircraft Structural Design
Class 1 Design for Manufacturing
Class 2 Engineer's Responsibility,
Class 3 Producibility, Maintainability, Tooling, Other Considerations

Week 2 Aircraft Loads
Class 4 Review of Aero-elasticity

CT1

Class 5 Flight Maneuvers
Class 6 Continue

Week 3 Aircraft Loads (Continued)
Class 7 Wing Design Loads, Empennage Loads
Class 8 Continue
Class 9 Fuselage Loads, Propulsion Loads
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Week 4 Aircraft Loads (Continued)
Class 10 [Landing Gear Loads, Miscellaneous Loads
Class 11 Continue
Class 12 Example of an Airplane Load Calculation
Week S Buckling and Stability of Structures
Mid
Class 13 Columns and Beam Columns term
Class 14 Crippling Stress
Class 15 Buckling of Thin Sheets
Week 6 Buckling and Stability of Structures (Continued)
Class 16 Thin Skin-Stringer Panel — Compression
Class 17 Continue
Class 18 Continue
Week 7 Buckling and Stability of Structures (Continued)
Class 19 Skin-Stringer Panel — General
Class 20 [ntegrally Stiffened Panel
Class 21 Continue
Week 8 Wing Design
CT2
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Class 22 Wing Box Structure, Wing Box Design
Class 23 Wing Covers, Spars, Ribs and Bulkheads
Class 24 Wing Root Joints, Variable Swept Wings
Week 9 Wing Design (Continued)
Class 25 Wing Fuel Tank Design
Class 26 Continue
Class 27 Wing Leading and Trailing Edges
Week 10 Wing Design (Continued)
Class 28 Wing Control Surfaces
Class 29 Fixed Leading and Trailing Edges
Class 30 Design Considerations
Week 11 Empennage Design
Class 31 Horizontal Stabilizer
Class 32 Vertical Stabilizer (Fin)
Class 33 Elevator and Rudder
Week 12 Fuselage Design
Class 34 [ntroduction, Fuselage Configuration
Class 35 Fuselage Detail Design, Forward Fuselage, Wing and Fuselage Intersection | CT 3
Class 36 Stabilizer and Aft Fuselage Intersection, Fuselage Opening
Week 13 Landing Gear
Class 37 [ntroduction, Development and Arrangements
Class 38 Stowage and Retraction, Selection of Shock Absorbers
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Class 39 Wheels and Brakes

Week 14 Engine Mounts
Class 40 Propeller-Driven Engine Mounts, Inlet of Jet Engine (Fighter)
Class 41 Wing-Pod (Pylon) Mounts, Rear Fuselage Mount and Tail Mount
Class 42 Fuselage Mount (for Fighters)

ASSESSMENT STRATEGY

RESTRICTED

Blooms
CO
Components Grading Taxonomy
COl,
Class Test/ Assignment C2
20% CcO2
1-3 CO4
C2,C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
CO 3,
Mid Term Assessment
(Exam/Project) 10% C4,C5
CO4
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CO1 C2
Final Examination
(Section A & B) 60% CO2 C2
CO3 C5
CO4 c4
Total Marks 100%
TEXT AND REFERENCE BOOKS:
1. Hand notes provided - the teacher / instructor.

2. Flight safety Journal/ manuals from BAF.
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COURSE INFORMATION
Course Code AEAS 455 Lecture Contact Hours 3.0
Course Title Human Performance Credit hours 3.0

and Limitations

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about Human Performance and Limitations in order to improve Safety Standards.

OBJECTIVES

1. To learn about some historic aircraft accidents and associated Human Factors
. To understand the factors affecting Human Performance.
3. Understanding how Engineers work as a Part of the technical and Social
Ecosystem.
4. To identify potential risks and hazards and improve Safety Standards.

COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome | Corresponding Bloom’s | CP | CA | KP | Assessment
PO Taxonomy Methods
CO1 | Be able to define the PO1 Cl K3 | T/ ASG, F
limitations of human
performance and the
associated factors
CO2 | Be able to relate PO2 C2 K3 | T/MidTerm
human factors with Exam,
errors in the
workplace. F
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CO3 | Be able to organize PO1 C3 K3 | T/Mid
work environment
. Term Exam,
and scenarios to
identify hazards and F
safety risks.
CO4 | Be able to analyze PO2 C4 K3 | T/ ASG,F

work processes for
mitigation of
Hazards and
Improve Safety.

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

Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Fundamental Human Factors Concept: Understand the term human factor, the need take
human factors into account, incidents attributable to human factors/human error, human factors
applications in aviation operations.

Human performance and limitation: Vision, Hearing, Information and protection, memory,
claustrophobia and physical access.

Social Psychology & Responsibilities: Individual and group, motivation and de-motivation, peer
pressure, culture issues, team working, management, supervision and leadership.

Factors affecting performance: Fitness/health, Stress: domestic and works related, time pressure
and deadline, workload, overload, sleep and fatigue, shift work, alcohol, medication, drug use, use
of psychoactive, substances, restriction on exercising privileges of license/ authorization under
influence psychoactive substance(reference ANO D.3)

Physical Environment, Management and Organization: Noise and fumes, illumination,
climate and temperature, motion and vibration, working environment, management*s
contribution to safety, allocation of resources, safe and unsafe organization.

Takes: physical work, repetitive tasks, visual inspection, and complex systems.
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Communication: Within and between teams, work logging and recording, keeping up to date
currency, dissemination of information, terms and organizational issues in aircraft maintenance.

Human Error: Error models including the SHEL and Reason models, and theories, Murphy‘s
law, human error in aircraft maintenance inspection including selected case studies, implications
of error, error prevention considerations and strategies, avoiding and managing errors.

Hazards in workplace: Recognizing and avoiding hazards, dealing with emergencies.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
12 3 4 5 6| 7| & 9 10| 11f 12

Be able to define the limitations of human
performance and the associated factors

CO1 1

Be able to relate human factors with
errors in the workplace.

CO2 2

Be able to organize work environment and

co2 scenarios to identify hazards and safety risks.

Be able to analyze work processes for
CO4 |mitigation of Hazards and Improve Safety.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning 42

Lecture -
Practical / Tutorial / Studio -

Student-Centered Learning

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at 21
home

Preparation for final examination

21
Formal Assessment 2
Continuous Assessment 3

Final Examination

Total

131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week 1

Chapter 01-FUNDAMENTALS OF HUMAN FACTORS

Class 1

1.1 MEANING OF HUMAN FACTORS
1.2 SCOPE OF HUMAN FACTORS AND ERROR MANAGEMENT

1.3 HUMAN FACTORS MODELS

Class 2

1.4 HUMAN FACTORS IN AVIATION
1.5 ORIGINS OF HUMAN FACTORS IN AVIATION

1.6 THE RELATIONSHIP BETWEEN HUMAN FACTORS AND
ERGONOMICS.

Class 3

1.7 THE IMPORTANCE OF HUMAN INPUT INTO AIRCRAFT

CT
1/ASG, F
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MAINTENANCE ACTIVITIES

1.8 THE IMPORTANCE OF AN EFFECTIVE HUMAN FACTORS
PROGRAM IN A MAINTENANCE ORGANISATION.

1.9 AN INTEGRATED APPROACH TO HUMAN FACTORS AND
SAFETY

Week 2

Chapter 1 and Chapter 2
INCIDENTS ATTRIBUTABLE TO HUMAN FACTORS/
ERRORS

Class 4

1.10 THE COST EFFECTIVENESS OF IMPLEMENTING HF
ROGRAMS IN ORGANISATIONS.

1.11 REGULATORY ASPECTS OF HUMAN FACTORS IN
AVIATION

ENGINEERING

1.12 THE IMPORTANCE OF TRAINING IN REDUCING
MAINTENANCE ERRORS

Class 5

2.0 INTRODUCTION

2.1 HUMAN FACTORS BEHIND ACCIDENTS/INCIDENTS: SOME
STATISTICS

Class 6

2.2 AN OUTLINE OF INCIDENTS/ACCIDENTS ATTRIBUTABLE
TO HUMAN FACTORS / HUMAN ERRORS

2.3 APPRECIATION OF HUMAN FACTORS BEHIND
ACCIDENTS AND INCIDENTS

Week 3

Chapter-3

HUMAN PERFORMANCE & LIMITATIONS

Class 7

3.0 INTRODUCTION

3.1 HUMAN IN THE HF MODEL

3.2 HUMAN PERFORMANCE AS PART OF THE MAINTENANCE

ENGINEERING SYSTEM

Class 8

3.3 VISION
3.4 HEARING

3.3 LISTENING PROCESS

Class 9

3.6 INFORMATION PROCESSING

3.7 CLAUSTROPHOBIA, PHYSICAL ACCESS AND FEAR OF
HEIGHTS

3.8 PERFORMANCE SHAPING FACTORS
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Week 4 | Chapter 4
SOCIAL PSYCHOLOGY
Class 10 | 4.1 INTRODUCTION
4.2 THE SOCIAL ENVIRONMENT
4.3 RESPONSIBILITY: INDIVIDUAL AND GROUP
Class 11 | 4.4 MOTIVATION AND DE MOTIVATION
4.5 PEER PRESSURE
Class 12 | 4.6 CULTURE ISSUES
4.7 TEAM WORKING
Week 5 | Chapter 4 and Chapter 5
FACTORS AFFECTING PERFORMANCE
Class 13 | 4.8 MANAGEMENT, SUPERVISION AND LEADERSHIP
4.9 MAINTENANCE RESOURCE MANAGEMENT (MRM) Mid
Class 14 | 5.0 INTRODUCTION Exam, F
5.1 FITNESS AND HEALTH
Class 15 | 5.2 STRESS: DOMESTIC AND WORK RELATED
5.3 TIME PRESSURE AND DEADLINES
Week 6 | Chapter S and Chapter 6
PHYSICAL ENVIRONMENT
Class 16 | 5.4 WORKLOAD-OVERLOAD AND UNDERLOAD
5.5 SLEEP, FATIGUE AND SHIFT WORK
5.6 ALCOHOL, MEDICATION AND DRUG ABUSE
Class 17 | 6.0 INTRODUCTION
6.1 NOISE
Class 18 | 6.2 FUMES
6.3 ILLUMINASION
Week 7 | Chapter 6
PHYSICAL ENVIRONMENT
Class 19 | 6.4 CLIMATES AND TEMPERATURE
Class 20 | 6.5 MOTION AND VIBRATION
Class 21 | 6.6 WORKING ENVIRONMENT
Week 8 | Chapter 7
TASKS
Class 22 | 7.0 INTRODUCTION CT 2/
7.1 PHYSICAL WORK ASG, F
Class 23 | 7.2 REPETITIVE TASKS
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7.3 VISUAL INSPECTION

Class 24

7.4 COMPLEX SYSTEMS

Week 9

Chapter 8

COMMUNICATION

Class 25

8.0 INTRODUCTION

8.1 PROCESS OF COMMUNICATION

Class 26

8.2 MODES OF COMMUNICATION

Class 27

8.3 COMMUNICATION WITHIN AND BETWEEN TEAMS

Week 10

Chapter 8

COMMUNICATION

Class 28

8.4 COMMUNICATION PROBLEMS

Class 29

8.5 WORK LOGGING AND RECORDING

Class 30

8.6 KEEPING UP-TO-DATE

Week 11

Chapter 8 and Chapter 9

HUMAN ERROR

Class 31

8.7 DISSEMINATION OF INFORMATION

Class 32

9.0 INTRODUCTION

9.1 ERROR MODELS AND THEORIES

Class 33

9.2 TYPES OF ERROR IN MAINTENANCE TASKS 9.4 AVOIDING
AND MANAGING ERRORS

Week 12

Chapter 9

HUMAN ERROR

Class 34

9.3 IMPLICATIONS OF ERRORS (i. e. ACCIDENTS)

Class 35

9.4 AVOIDING AND MANAGING ERRORS

Class 36

Continue.

Week 13

Chapter 10

HAZARDS IN WORKPLACE

Class 37

10.0 INTRODUCTIONS

10.1 POTENTIAL HAZARDS IN AIRCRAFT MAINTENANCE
ENGINEERING

Class 38

10.2 RELEVANT LEGISLATION AND THE MAINTENANCE
ORGANISATION’S RESPONSIBILITIES

CT 3/
ASG, F
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Class 39 | 10.3 ENGINEER'S INDIVIDUAL RESPONSIBILITIES
10.4 DEALING WITH EMERGENCIES

Week 14 | Chapter 11

SITUATION AWARENESS

Class 40 | 11.0 INTRODUCTION

Class 41 | 11.1 SITUATION AWARENESS IN WORKPLACE

Class 42 | Review of whole Syllabus

ASSESSMENT STRATEGY
Blooms
Cco
Components Grading Taxonomy
Col,
Class Test/ Assignment CL,C3
20% COo3
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid Term Assessment €O
(Exam/Project) 10% C2,C3
COo3
Final CO1 C1
Examination
(Section A & B) 60% CO2 C2

324
RESTRICTED



RESTRICTED

CO3 C3

CO4 C4

Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Human Factors for Aviation Maintenance - An EASA Part 66/147 approved manual on
Human Factors; Aircraft Technical Book Co.

2. Human Performance and Limitations - Trevor Thom

3. Human Performance and Limitations in Aviation — R. D. Campbell, Michael Bagshaw
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COURSE INFORMATION

Course Code AEAS 457 Lecture Contact Hours | 3.00

Course Title Airworthiness Credit hours 3.00
Legislation

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about whole aircraft licensing and certifications.

OBJECTIVES

1. To Know about the legislative and regulatory framework of national and
international aviation authorities and the relationship between them.

2. To Understand the role of Part-66 and Part-145 guidance material and their use in
complying with the airworthiness requirements and maintenance regulations of
EASA.

3. To Understand aircraft operation and certification requirements and the associated
documentation.

4. To Analyze the applicable National and International requirements and the EASA
Part-M regulation for the continued airworthiness and maintenance of aircraft.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s

Taxonomy

CP

CA

KP

Assessment
Methods

COl

Be able to define the
legislative and
regulatory framework
of national and
international aviation
authorities and the
relationship between
them.

PO1

Cl

K3

T.F

CO2

Be able to explain
the role of Part-66
Part-145
guidance material and
their i
complying with the
airworthiness

and

use m

requirements and
maintenance

regulations of EASA

PO1

C2

K3

T, F, Mid
Term Exam

CO3

Be able to explain
aircraft operation,
certification
requirements and the
associated
documentation.

PO1

C2

K3

Mid Term
Exam, F

CO4

Be able to analyze

the applicable
National and
International
requirements and the
EASA Part-M
regulation for the
continued
airworthiness and
maintenance of
aircraft.

PO2

C4

K3

T.F

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Aircraft Maintenance Engineers License: Civil Aviation Rules 1984 PART I, Air Navigation
Orders & Sections, Responsibilities: by the need to fly aircraft in a satisfactory condition i. e.
Common, civil, constitutional law, Penalties under statutory law and resulting from civil law
suits, Categories - which parts of the aircraft, Area and extent of limitations and privileges
within Categories, Overlap of Category applicability, Relevant Airworthiness Notices
(e.g.5,11and 36) .

Certifications: Civil Aviation Rules 1984 PART VIM, Certificate of Compliance: Maintenance
Release; Fitness for Fight; Duplicate inspections, Contributory certifications and reliance on.

Aircraft Log Books: Civil Aviation Rules 1984 PART VI, CAAB Approval: Light
Aircraft, large aircraft,

Worksheets: Aircraft Maintenance Log, Data to be entered in log books, Condition reports;
e.g., investigations, NDT and other inspections, Maintenance checks and inspections, Cross-
reference to other files, records of other documentation and persons.

Aircraft Maintenance Log: Aircraft Maintenance Log - Air Operator's Certificate requirements.

Aircraft Maintenance: Type Certification, Weight Schedule, External and Internal Markings
and Signs, National and Registration, Cabin Warning Placards, Doors and Exits. Certificate of
Airworthiness Categories, Purposes of Flight, Flight Manual, Certificate of Registration, Air
Operators Certificates, Radio Station License and Approval, Change of ownership, Maintenance
Organization, Maintenance Schedule, General Engineering Manual, Stores Systems, Release of
Parts.

Civil Aviation Rules: 1984 part VIII, Reportable Defects, Reportable Accidents,

Air Navigation Orders: Maintenance Requirements, Airworthiness Notice,

Airworthiness Directives: Bangladesh and Foreign.
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SKILL MAPPING

Course Outcome

PROGRAM OUTCOMES (PO)

31 4 5|1 6] 7| 8 9| 10

11

12

COl

Be able to define the legislative and regulatory
framework of national and international
aviation authorities and the relationship
between them.

CO2

Be able to explain the role of Part-66 and Part-
145 guidance material and their use in
complying with the airworthiness requirements
and maintenance regulations of EASA

CO3

Be able to explain aircraft operation,
certification requirements and the associated
documentation.

CO4

Be able to analyze the applicable National
and International requirements and the EASA
Part-M regulation for the continued
airworthiness and maintenance of aircraft.

3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42
Practical / Tutorial / Studio -
Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination

21
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Formal Assessment
2
Continuous Assessment
3
Final Examination
Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE

Week

Topic CT
Week-1 [Part A- AIRWORTHINESS CERTIFICATION
Class-1 Chapter-A.1, A2, A3, A4
Class-2 Chapter-A.5, A.6, A.7, A.8
Class-3 Chapter-A.9, A.10, A.11

CT-1
Week-2  [PART B - MAINTENANCE DIRECTIONS
Class-4 Chapter- B.1 to B.8
Class-5 Chapter- B.9 to B.16
Class-6 Chapter- B.17 to B.22
[PART C - CERTIFICATE OF APPROVAL- ORGANISATIONS

Week-3 AND INDIVIDUALS
Class-7 Chapter- C.1, C.2, C.3
Class-8 Chapter- C.4, C.5
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Class-9 Chapter- C.6, C.7, C.8
ART D - LICENSING AIRCRAFT MAINTENANCE
Week-4 NGINEERS CHAPTER
Class-10  [Chapter- D.1, D.2
Class-11  [Chapter- D.3, D.4
Class-12  [Chapter- D.5, D.6, D.7 Mid
[PART E - AIRCRAFT EQUIPMENT exam
Week-5
Class-13 Chapter- E.1, E.2, E.3
Class-14  [Chapter- E4,E.5
Class-15  [Chapter- E.6, E.7
ART F- AIRWORTHINESS AND OPERATIONS
Week-6 IRECTIONS
Class-16  [Chapter- E.§, E.9
Class-17  [Chapter- E.10, E.11, E.12
Class-18  [Chapter- F.1
Week-7  [PART M- Continuing Airworthiness Requirements
Chapter 1: Regulations & Acceptable Means of Compliance (Section
Class-19 |A)
Chapter 2: Procedures for Competent Authority & Acceptable Means
of
Class-20  [Compliance (Section B)
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Class-21  [Chapter 3: Appendices to the Regulation
Week-8  [PART M- Continuing Airworthiness Requirements
CT-2

Class-22  [Chapter 4: Appendices to AMCs
Class-23  [Chapter 5: Opt-Outs

Part 66- Chapter 1: Regulations& Acceptable Means of Compliance
Class-24 Section A)
Week-9 ART 66- Aircraft Maintenance Licence

ART 145- Approved Maintenance Organization

Class-25  (Chapter 2: Procedures for Competent Authority & Acceptable Means

of Compliance (Section B)
Class-26  [Part 145-Chapter 1: Regulations & Acceptable Means of Compliance

Section A)

Class-27  [Chapter 2: Procedures for Competent Authority & Acceptable Means

of Compliance (Section B)
Week-10  [PART 147- Approved Maintenance Training Organisations
Class-28  [Chapter 1: Regulations
Class-29  [Chapter 2: Acceptable Means of Compliance to Part-147

CT-3

Class-30  [Chapter 3: Guidance Material to Part-147

Chapter 4: National Variants
Week 11  |[CAR 84
Class-31  [PART I- PERSONNEL LICENSING.
Class-32  [PART I- PERSONNEL LICENSING.
Class-33  [PART I- PERSONNEL LICENSING.
Week 12 |[CAR 84
Class-34 PART II- RULES OF THE AIR
Class-35  [PART III- AVIATION METEORLOGY

PART IV- AERONAUTICAL CHARTS
PART V- UNITS OF MEASUREMENT
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PART VI- OPERATION OF AIRCRAFT
Class-36  |PART VII- REGISTRATION AND MARKING OF AIRCRAFT

PART VIII- AIRWORTHINESS REQUIREMENTS
Week 13 |CAR 84
Class-37  |PART IX- FACILITATION

PART X- AERONAUTICAL TELECOMMUNICATIONS

PART XI- AIR TRAFFIC SERVICES
Class-38  |PART XII- SEARCH AND RESCUE

PART XIV- AERODROMES AND AIRPORTS
Class-39  [PART XV- AERONAUTICAL INFORMATION SERVICES

PART XVI- AIRCRAFT NOISE

PART XVII- SAFEGUARD AGAINST ACTS OF UNLAWFUL

INTERFERENCE
Week 14  |CAR 84
Class-40  |Part XVIIIA- SAFE TRANSPORTATION OF DANGEROUS

GOODS BY AIR

PART XVIII- AIR TRANSPORT SERVICES
Class-41 PRELIMINARY
Class-42  [Review of whole syllabus

ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
COl,
Class Test/ Assignment ClL, C2
20% CO2
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
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Class Attendance 5%
CO 2,
Mid Term Assessment
(Exam/Project) 10% C2
CO3
CO1 Cl
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C2
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. ANO (Air Navigation Order)
2. CAR (Civil Aviation Rules) 1984
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COURSE INFORMATION

Course Code AEAS 459 Lecture Contact Hours | 3.00

Course Title Entrepreneurship Credit hours 3.00
Development

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn how to Start, Organize and successfully Manage a new Business Venture.

OBJECTIVES

4,

To be able to learn and apply skills and managerial quality needed for entrepreneurship.
To use the knowledge of market research to investigate the opportunities to nurture a new

business idea.

To be able to plan effectively for financial and human resource development in order to
solidify the newly started business.
To be able to analyze Business Performance.

COURSE OUTCOMES & GENERIC SKILLS

NO. | Course Outcome | Corresponding PO | Bloom’s CP | CA | KP | Assessment
Taxonomy Methods
COl1 | Be able to PO1 C2 K3 | T/ ASG, F
demonstrate
understanding  of
Entrepreneurial
Concepts and its
roles in Business
CO2 | Be able to apply PO2 C3 K3 | T/Mid
Market  research
knowledge to Term Exam,
investigate  new
opportunities  of F
Business.
CO3 | Be able to plan PO2 C3 K3 | T/ Mid
Financial and
Operational Term Exam,
framework of F
business
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CO4 | Be able to analyze PO2 C4 K3 | T/ ASG, F
business
performance by
using managerial
skills.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Entrepreneurship: definition and importance and its role; Characteristics and skills of
entrepreneurs; Entrepreneurial process; Self-assessment; Managers, leader, innovators and
entrepreneurs.

Small Business: nature and importance, methods for generating ideas, creativity process, product
planning and development process; Merger, acquisition & joint venture; Business plan; Marketing
plan; Market research; Financial plan; Organizational and human resource plan; Production plan;
Financing the business, Managing early operations and growth.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome
12314 5[ 6] 7| 8§ 9 10 11 12

Be able to demonstrate understanding of
Entrepreneurial Concepts and its roles in
Business.

COl 1

CO2 [Be able to apply Market research knowledge| p
to investigate new opportunities of Business.

CO3 Be able to plan Financial and Operational| p
framework of business
Be able to analyze business performance by
CO4 [using managerial skills. 2

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at 21
home
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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Lecture Schedule

Week 1

Entrepreneurship

Class 1

definition and importance and its role; Characteristics and skills of
entrepreneurs; Entrepreneurial process; Self-assessment; Managers, leader,
innovators and entrepreneurs.

Class 2

importance

Class 3

importance

Week 2

Entrepreneurship

Class 4

importance

Class 5

roles

Class 6

roles

Week 3

Entrepreneurship

Class 7

entrepreneurs

Class 8

Characteristics

Class 9

Characteristics

CT
1/ASG,

Week 4

Entrepreneurship

Class 10

Skills

Class 11

Skills

Class 12

Entrepreneurial process

Week 5

Entrepreneurship

Class 13

Entrepreneurial process

Class 14

Entrepreneurial process

Class 15

Self-assessment

Week 6

Entrepreneurship

Class 16

Self-assessment

Class 17

Managers, leader, innovators and entrepreneurs.

Mid
Term,

Class 18

Managers, leader, innovators and entrepreneurs.

Week 7

Small Business

Class 19

nature and importance

Class 20

methods for generating ideas

Class 21

creativity process

Week 8

Small Business

Class 22

product planning and development process

Class 23

roduct planning and development process

Class 24

Merger

CT
2/ASG,
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Week 9 Small Business
Class 25 Jacquisition & joint venture
Class 26 |Business plan
Class 27 [Business plan
Week 10 Market research
Class 28 |Market research
Class 29 [Market research
Class 30 [Financial plan
Week 11 Financial plan
Class 31 |Financial plan
Class 32 |Organizational and human resource plan
Class 33 [Organizational and human resource plan
Week 12 Financing the business
Class 34 Production plan CT 3,
Class 35 |Production plan F
Class 36 |Production plan
Week 13 Financing the business
Class 37 |Financing the business
Class 38 [|Financing the business
Class 39 [Financing the business
Week 14 Managing early operations and growth.
Class 40 [Managing early operations and growth.
Class 41 |Managing early operations and growth.
Class 42 |Managing early operations and growth.
ASSESSMENT STRATEGY
Blooms
CcoO
Components Grading Taxonomy
Col,
Class Test/ Assignment C1,C3
20% COo3
1-3
CO4 C4
Continuous Assessment
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(40%) Class Performance 5%
Class Attendance 5%
CO 2,
Mid Term Assessment
(Exam/Project) 10% C2,C3
CO3
CO1 Cl
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Entrepreneurship 6th Edition; Robert D. Hisrich, Michael P Peters, Dean AShepherd.

2. Entrepreneurship Strategies and Resources 3rd Edition; Marc J. Dollinger —Pearson
Education.
3. New Venture Creation: Entrepreneurship for the 21st Century 5th Edition;Jeffrey A.

Timmons — McGraw Hill.
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COURSE INFORMATION
Course Code AEAS 461 Lecture Contact Hours | 3.00
Credit hours 3.00
Course Title Advanced Materials
Processing
Technologies

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn about Advanced Materials Processing Technologies.

OBJECTIVES
1. To understand the common failure mechanisms of engineering materials.
2. To Study the internal structure of each major class of engineering material.
3. To understand the principal concerns of common materials processing techniques.
4. To Analyze and identify machining requirements.

COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding | Bloom’s CP CA | KP | Assessment

PO Taxonomy Methods
CO1 | Be able to explain PO1 C2 K3 | T,F, ASG
the common
mechanisms by

which  engineering
materials fail

CO2 | Be able to explain PO1 C2 K3 T,F
the general internal
structure of each
major  class  of
engineering material

CO3 | Be able to identify PO1 C3 K3 | T,F, ASG
the principal
concerns of common
materials processing
techniques
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CO4 | Be able to analyze
and identify
machining
requirements.

PO2 C4

K4

T,F

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Overview of Advanced Materials Processing Technologies: Outline of advanced materials

processing techniques: Precision Materials Removal Processes; Precision Forming; Microwave

Technology; Advanced Surface Engineering Processes; Joining Technologies.

Precision Removal Processes: Ultra-precision machining, theories, principles and applications.

Micro Electro-discharge machining. Physio-chemical machining, Surface Metrology of machined
components.

Laser Materials Processing: Fundamentals of industrial lasers. Laser materials interaction theories.
Laser processing for various industries such as metals, non-metals, photovoltaic, bio-medical
applications.

Nontraditional Machining: Principles, equipment, process variables and applications — surface
engineering — concept of CIM and FMS — additive manufacturing — advanced manufacturing
techniques.

SKILL MAPPING

PROGRAM OUTCOMES (PO)
No. Course Outcome
1123145 6] 7 8§ 9 10 11 12
Be able to explain the common mechanisms
by which engineering materials fail
Col1
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Be able to explain the general internal
structure of each major class of engineering

co2 material

Be able to identify the principal concerns of|
CO3 [common materials processing techniques 2

Be able to analyze common mechanisms and
identify machining requirements.

CO4

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination
21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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Lecture Schedule

Week 1 Overview of Advanced Materials Processing Technologies
Class 1 Advanced Materials
Class 2 Materials Processing
Class 3 Materials Processing
Week 2 Advanced Materials Processing Technologies
Class 4 Materials Processing Technologies
CTUl
Class 5 [Outline ASG, F
Class 6 Precision Materials Removal Processes
Week 3 Materials Processing Technologies
Class 7 Precision Materials Removal Processes
Class 8 Precision Forming
Class 9 Precision Forming
Week 4 Microwave Technology
Class 10  Microwave Technology
Class 11 ~ [Microwave Technology
Class 12 Microwave Technology
Week 5 Advanced Surface Engineering Processes
Class 13 Advanced Surface Engineering Processes
Class 14 Advanced Surface Engineering Processes
Class 15 Advanced Surface Engineering Processes
Week 6 Joining Technologies Mid
Term, F
Class 16 Precision Removal Processes
Class 17 Ultra-precision machining
Class 18 Ultra-precision machining
Week 7 Laser Materials Processing
Class 19 Fundamentals of industrial lasers.
Class 20 Fundamentals of industrial lasers
Class 21 Fundamentals of industrial lasers
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Week § Laser Materials Processing
Class 22 [_aser materials interaction theories.
Class 23 Laser materials interaction theories.
Class 24 [_aser materials interaction theories.
Week 9 Laser Materials Processing
CT 2/ASG,

Class 25 Laser processing for various industries -metal F
Class 26 Laser processing for various industries- non metal
Class 27 Laser processing for various industries-photovolatic

Week 10 Laser Materials Processing
Class 28 Laser processing for various industries
Class 29 bio-medical applications.
Class 30 bio-medical applications.

Week 11 Nontraditional Machining
Class 31 . Principles, equipment, process variables and applications — surface

engineering — concept of CIM and FMS — additive manufacturing — advanced
manufacturing techniques.

Class 32 Continue
Class 33 Continue

Week 12 Nontraditional Machining
Class 34 |Principles, equipment
Class 35 rocess variables and applications —
Class 36 |surface engineering
Week 13 Nontraditional Machining
Class 37  [concept of CIM and FMS
Class 38 jadditive manufacturing
Class 39  jadditive manufacturing CT 3,F

Week 14 Nontraditional Machining
Class 40  |Advanced manufacturing techniques.
Class 41  |Advanced manufacturing techniques.
Class 42 |Advanced manufacturing techniques.
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ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
Col,
Class Test/ Assignment C1,C3
20% COo3
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid Term Assessment o2
(Exam/Project) 10% C2,C3
COo3
CO1 C1
Final Examination CO2 C2
60%
(Section A & B) CO3 C3
CO4 C4
Total Marks 100%
TEXT AND REFERENCE BOOKS:
1. Aerospace Materials Handbook- Editors: Sam Zhang, Dongliang Zhao
2. Manufacturing Technology for Aerospace Structural Materials- F.C. Campbell;

Elsevier
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COURSE INFORMATION

Course Code AEAS 463 Lecture Contact Hours | 3.0

Course Title Fluid Power and Credit hours 3.0
Control

PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn and familiarize the details of fluid power and control.

OBJECTIVES

1. To understand the role of hydraulic and pneumatic system.

2. To analyze hydraulic and pneumatic system and identify basic components.

3. To trace and describe the flow of energy in a fluidic system.

4. To be able to use and analyze technical documentation such as datasheets, function

diagrams and pneumatic and hydraulic circuit diagrams.

5. To perform and be familiar with troubleshooting techniques of pneumatic and hydraulic

systems.

6. To understand and perform work in accordance with fluid power safety rules and

procedures
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COURSE OUTCOMES & GENERIC SKILLS

NO. Course Outcome Corresponding Bloom’s CP |CA | KP | Assessment
PO Methods
Taxonomy

COl | Be able to define POl Cl K3 | T/ ASG, F
hydraulic and
pneumatic system

CO2 | Be able to explain the PO2 C2 K3 | T/Mid
basic components of
hydraulic and Term
pneumatic system Exam,

F

CO3 | Be able to apply the PO2 C3 P1, K4 | T/Mid
concepts of hydraulic P2
and pneumatic systems Term
to commercial and Exam,
industrial aspects. F

CO4 | Be able to analyze PO2 C4 K4 | T/ ASG, F
how to troubleshoot
the hydraulic and
pneumatic systems

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

a. Main Contents: Fluid Power and Control
b. Detail Contents:

Hvdraulic Systems

Introduction to Fluid Power, properties of Hydraulic Fluids, Energy, Power and Frictional
losses in Hydraulic Systems, Pumps, Valves, Hydraulic Conductors and Fittings, Auxiliary
Hydraulic Devices, Hydraulic Circuit Design and Analysis.

Pneumatic Systems

Introduction to pneumatics, Pneumatic logic control, Pneumatic Circuits and Applications, Basic
Electrical Controls for Fluid Power Circuits. Compressors, Air preparation, Valves and

actuators.

SKILL MAPPING

PROGRAM OUTCOMES (PO)
No. Course Outcome
11 2] 3[ 4 5| 6] 7| 8 9 10| 11| 12

Be able to define hydraulic and pneumatic 2

System
Col1

Be able to explain the basic

components of hydraulic and pneumatic

System 3
CO2
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Be able to apply the concepts of hydraulic and
pneumatic systems to commercial and

Co2 | }
industrial aspects.

Be able to analyze how to troubleshoot the
CO4 hydraulic and pneumatic systems

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centered Learning -
Self-Directed Learning

Non-face-to-face learning 42

Revision of the previous lecture at

home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination :
Total 131
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TEACHING METHODOLOGY

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

COURSE SCHEDULE
Week 1 Introduction to Fluid Power
Class 1 Fluid Power
Class 2 [Types of fluid
Class 3 Application
Week 2 Hydraulic Fluid
Class 4 [ntroduction
Class 5 Application
Class 6 Properties
Week 3 Hydraulic Fluid
Class 7 losses in Hydraulic Systems
Class 8 Energy loss
CT-1
Class 9 Continue
Week 4 Hydraulic Fluid
Class 10 Power loss
Class 11 Continue
Class 12 Continue
Week 5 Hydraulic system
Class 13 [ntroduction
Class 14 Working Principles Mid
Class 15 Applications Term Exam
Week 6  |[Hydraulic Components
Class 16 Hydraulic Pump
Class 17 Continue
Class 18 Hydraulic valves
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Week 7 Hydraulic Components

Class 19  |Hydraulic Conductors and fittings
CT-2

Class 20  [Continue
Class 21  [Numerical

Week 8 Hydraulic Devices
Class 22 |Auxiliary Hydraulic Devices
Class 23 [Continue
Class 24  [Continue

Week 9 Hydraulic Circuit
Class 25 [Design
Class 26  [Continue
Class 27  |Analysis

Week 10 Hydraulic Circuit
Class 28  |Numerical problems
Class 29 [Continue
Class 30  [Continue

Week 11 Introduction to pneumatics
Class 31  [Pneumatic logic control
Class 32 |Pneumatic logic control
Class 33 [Numerical

Week 12 Pneumatic Circuits
Class 34  [Introduction
Class 35  [Applications
Class 36  [Continue

CT-3

Week 13 Basic Electrical Controls for Fluid Power Circuit
Class 37 |Description
Class 38  |Analysis
Class 39  [Continue

Week 14 Applications
Class 40  [Compressors
Class 41  |Air preparation
Class 42  [Valves and actuators
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ASSESSMENT STRATEGY

Blooms
CcoO
Components Grading Taxonomy
Col,
Class Test/ Assignment ClL,C3
20% CO3
1-3
CO4 C4
Continuous Assessment
(40%) Class Performance 5%
Class Attendance 5%
Mid Term Assessment o2
(Exam/Project) 10% C2,C3
COo3
CO1 C1
Final
Examination
(Section A & B) 60% CO2 C2
CO3 C3
CO4 C4
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Mechanics and thermodynamics of propulsion - Hill and Peterson, 2nd edition;
Addison; Wesley, NY, 1992.

2. Gas Turbine Theory-H Cohen, GFC Rogers, HIH Saravanamuttoo
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Rocket propulsion elements (6th edition) - George P Sutton, Oscar Biblarz, John;
Wiley, NY, 1992.

Aero thermodynamics of Aircraft Engine Components- Oates, G.C.; AIAA
Education Series

Aircraft Gas Turbine Engine Technology (3rd edition) - Treager.
The Jet Engine - Rolls Royce Limited.
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COURSE INFORMATION

Course Code AEAS 449 Lecture Contact Hours 3.0
Course Title Space Engineering 11 Credit hours 3.0
PRE-REQUISITE

Space Engineering

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To formulate engineering views about space missions, architecture of spacecraft and evaluation

and cost estimation of space mission.

OBJECTIVES

1. To identify the critical aspects of the objectives of space mission.

2. To acquire skills for designing space mission architecture.

3. To develop consciousness of launch and space environments.

4. To carry out systematic and analytic mission evaluation and cost estimation.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s

Taxonomy

Cp

CA

KP

Assessment
Methods

COl

Be able to describe
theories and tools about
the space missions and
systems.

POl

C2

K3

T, F, ASG.

CO2

Be able to identify how
the elements of a space
mission work and the
key trades that lead to a
successful mission.

PO1

C2

K3

T, F, ASG.

COo3

Be able to apply systems
engineering processes to
develop

conceptual designs for
space missions and
systems.

PO2

C3

P1,
P2

K4

F, Mid
Term
Exam.

CO4

Be able to select
appropriate spacecraft
architecture and
understand their effect on
spacecraft and payload
design and performance.

POl

C2

K4

T, F, ASG.

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

Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Basic mission objectives, principles and practical methods for mission design and
operations in depth, initial requirements definition, operations concept development,
architecture trade-offs, payload design, bus sizing, subsystem definition, system
manufacturing, verification and operations, launch & space environments, ascent/entry,
launch system services, derived requirements and critical interfaces, induced environments,
spacecraft architecture definition, payload design, derived & allocated requirements,
functional architecture, current technologies subsystem design (power, adcs/gnc, comm,
propulsion, cdh, thermal, structures/configuration), system realization, mission evaluation,
technical risk assessment and cost estimation.

SKILL MAPPING

PROGRAM OUTCOMES
(PO)

No. Course Outcome

Be able to describe theories and tools 3
Col1 .

about the space missions and systems.

Be able to identify how the elements of a

space mission work and the key trades that
CO2 [lead to a successful mission. 3

Be able to apply systems engineering
CO2 processes to develop conceptual designs
for space missions and systems.

Be able to select appropriate spacecraft 3
architecture and understand their effect on
CO4 spacecraft and payload design and
performance.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low
level of matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

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

Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42

Revision of the previous lecture at
home 21

Preparation for final examination 21

Formal Assessment

2
Continuous Assessment
3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE
Week-1 Topic CT
Class-1 Basic mission objectives.
Class-2 Principles and practical methods for mission design.
Class-3 Operations in depth.
Week-2 CT-1
Class-4 [nitial requirements definition.
Class-5 Operations concept development.
Class-6 Architecture trade-offs.
Week-3
Class-7 Payload design.
Class-8 Bus sizing.
Class-9 Subsystem definition.
Week-4
Class-10 System manufacturing.
Class-11 Verification and operations.
Class-12 [Launch & space environments.
Mid Term
Week-5 -
Class-13 Ascent/entry, launch system services.
Class-14 Ascent/entry, launch system services.
Class-15 Ascent/entry, launch system services.
Week-6
Class-16 Derived requirements and critical interfaces.
Class-17 Derived requirements and critical interfaces.
Class-18 Derived requirements and critical interfaces.
Week-7 CT-2
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Class-19 Radiation environment & plasma environment.

Class-20 [nduced environments

Class-21 [nduced environments

Week-8

Class-22 [nduced environments.

Class-23 Spacecraft architecture definition.

Class-24 Spacecraft architecture definition.

Week-9

Class-25 Payload design, derived & allocated requirements.

Class-26 Payload design, derived & allocated requirements.

Class-27 Payload design, derived & allocated requirements.

Week-10

Class-28 Functional architecture.

Class-29 Functional architecture.

Class-30 Functional architecture.

Week 11

Class-31 Current technologies subsystem design (power, adcs/gnc, comm).
Class-32 Current technologies subsystem design (power, adcs/gnc, comm). .
Class-33 Current technologies subsystem design (power, adcs/gnc, comm).
Week 12

Class-34 Propulsion, cdh.

Class-35 Thermal structures/configuration.

Class-36 System realization.

Week 13

Class-37 Mission evaluation.

Class-38 Technical risk assessment.

Class-39 Cost estimation.
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Week 14
Class-40 Review
Class-41 Review
Class-42 Review
ASSESSMENT STRATEGY
Components Grading Taxonomy
Col C2
Class Test/ Assignment cO2 C2
1-3
Continuous Assessment 20% Co3 C3
(40%) Class Performance 5%
Class Attendance 5%
) CO4
Mid Term Assessment
(Exam/Project) 10% CO3 C2,C3
CO1 C2
CO2 C2
Final Examination
CO3 C3
(Section A & B)
60% CO4 C2
Total Marks 100%

TEXT AND REFERENCE BOOKS:

1. Elements of Spacecraft Design - Charles D. Brown

2. Satellite Technology Principles and Applications - Anil K. Maini and Varshaagrawal

3. Space Mission Analysis and Design - Wiley J. Larson and James R. Wertz

4. Spacecraft Systems Engineering- Peter Fortescue, John Stark and Graham Swinerd
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5.1.3 Core and Specialized Courses Offered by Avionics Discipline

COURSE INFORMATION
Course Code AEAYV 203 Lecture Contact Hours | 3.00
Course Title Electronics-I Credit hours 3.00

PRE-REQUISITE

Electrical Circuit Analysis-I
Electrical Circuit Analysis-II

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This subject is classified under the Applied Technology group and intended to teach the students the
concepts, principles and working of basic electronic circuits. It is targeted to provide a basic
foundation for technology areas like communication systems, industrial electronics as well as
instrumentation, control systems and electronic circuit design.

OBJECTIVES

1.To provide an introduction to modemn electronic circuit design and to introduce students to the
concepts and simple principles of active semiconducting devices (diodes, bipolar and FET transistors,
and display devices)

2. To discuss their implementation in a number of basic electronic circuits, i.e. amplifiers (single

device, differential and op-amp), voltage regulators and power supplies.
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COURSE OUTCOMES & GENERIC SKILLS

NO.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

Cp

CA

KP

Assessment
Methods

CO1

Be able to explain
the operation of
semiconductor
diodes, transistors
and operational
amplifiers in order
to design basic
circuits

PO1

C2

T, F, ASG

CO2

Be able to compare
and analyze the
characteristics of
different types of
diodes, transistors
and operational
amplifiers

PO1

C4

T, F, Mid
Term Exam

CO3

Be able to apply
semiconductor
diodes, BJT, JFET,
MOSFET and
operational
amplifiers to solve
real world
problems.

PO1

C3

T, F, ASG

CO4

Be able to identify,
analyze and solve
mathematical and
practical problems
of electronic circuits

PO2

C4

P1,
P2

K4

T, F

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)
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COURSE CONTENTS

Semiconductor diode, equivalent circuits; P-N junction as a circuit element: Intrinsic and extrinsic
semiconductors, operational principle of p-n junction diode, contact potential, current-voltage
characteristics of a diode; Diode circuits: Half wave and full wave rectifiers, rectifiers with filter
capacitor, characteristics of a zener diode, zener shunt regulator, clamping and clipping circuits. Bipolar
junction transistor (BJT): BJT characteristics and regions of operation, BJT as an amplifier. Single stage
mid-band frequency BJT amplifier circuits: Voltage and current gain, input and output impedance of a
common base, common emitter and common collector amplifier circuits.

Introduction to Metal-oxide-semiconductor field-effect-transistor (MOSFET) and Junction field-effect-
transistor (JFET)

Operational amplifiers (Op-Amp): Properties of ideal Op-Amps, non-inverting and inverting amplifiers,
inverting integrators, differentiator, weighted summer and other applications of Op-Amp circuits,
effects of finite open loop gain and bandwidth on circuit perfformance, logic signal operation of Op-
Amp, dc imperfections.

SKILL MAPPING

PROGRAM OUTCOMES (PO)

No. Course OQutcome 11213lal5]l6!l71819 10 |11] 12

Be able to explain the operation of

semiconductor diodes, transistors and
CO1 | operational amplifiers in order to design basic | 3
circuits

Be able to compare and analyze the
CO2 | characteristics of different types of diodes, 3
transistors and operational amplifiers

Be able to apply semiconductor diodes, BJT,
CO3 | JFET, MOSFET and operational amplifiers to | 3
solve real world problems.

Be able to identify, analyze and solve
CO4 | mathematical and practical problems of
electronic circuits 3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)
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TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at
home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week-1 Topic CT
Class-1 The Bohr Model of Atom, Electrons and Shells, Valence Electrons,

Insulators, Conductors, Semiconductors
Class-2 Construction of semiconductors, current in semiconductors, electron

and hole current
Class-3 Continued
Week-2 CT-1
Class-4 Intrinsic and Extrinsic materials, p-type and n-type semiconductor,

Majority and Minority Carriers
Class-5 p-n junction, Formation of Depletion Region, Barrier Potential
Class-6 Energy Diagram of P-N Junction and Depletion Region
Week-3
Class-7 Forward bias and Reverse Bias Diode

Reverse Current and Reverse Breakdown Voltage, V-1 Characteristic
Class-8 for Forward Bias and Reverse Bias Diode Mid

exam
Solving Numerical Problems, Temperature Effect on Diode, Ideal vs

Practical Diode, DC and AC Resistance of Diode, Diode Equivalent
Class-9 Circuit
Week-4
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Class-10 Load Line Analysis
Class-11 Diode in series and parallel circuits and related numerical problems
Class-12 Half wave and Full wave Rectifier,
Week-5
Class-13 Clipper and Clapper Circuit
Class-14 Clipper and Clapper Circuit(Cont.)
Class-15 Clipper and Clapper Circuit(Cont.)
Week-6
Class-16 | Construction and operation of Transistor

Common-base Transistor, Transistor Amplifying Action, Common
Class-17  |[Emitter Configuration

Common Emitter Operation, Limits of Operation, Solving Numerical
Class-18  |Problems
Week-7

Operating Point of a Transistor, Fixed bias Configuration, Forward

Class-19  [Bias of Base-Emitter, Collector-Emitter Loop
Class-20 Transistor Saturation, Load-line Analysis, Emitter bias Configuration,

[Base-emitter Loop, Collector-emitter Loop, Saturation Level, Load line
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A nalysis

Class-21 Collector Feedback Configuration, Emitter follower Configuration
Week-8
Class-22 Field effect transistor (FETSs), Classification
CT-2
Class-23 Construction and operating principle of MOSFETS
Class-24 Current-Voltage Characteristics of MOSFETs
Week-9
Class-25 Current-Voltage Characteristics of MOSFETs(Continued)
Class-26 ID VS VDS equation derivation
Class-27 MOSFET Symbol, analysis of electronic circuit to determine RS and
[RD
Week-10
CT-3
Class-28 Analysis of electronic circuit to determine RS and RD (Continued)
Class-29 Analysis of electronic circuit to determine RS and RD (Continued)
Class-30 Maths to determine RD
Week 11
Class-31 Maths to determine RD, Current mirror
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Class-32 CMOS construction, operation

Class-33 Maths related to CMOS

Week 12

Class-34  Small signal operation and Models (hybrid-nt, hybrid-T)

Class-35 Common-source(CS) amplifier (Circuit, Small signal equivalent
Circuit, advantage, disadvantage, Comparison)

Class-36 Common drain(CD) amplifier (Circuit, Small signal equivalent
Circuit, advantage, disadvantage, Comparison), Source follower/Buffer

Week 13

Class-37 Small signal equivalent circuit of MOSFETSs

Class-38 Derivation of gain, Impedance

Class-39 Math related to gain, Impedance

Week 14

Class-40 Transistor biasing

Class-41 Construction and Operation of JFET

Class-42 Construction and Operation of JFET (Continuation)
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ASSESSMENT STRATEGY
Blooms
CO
Components Grading Taxonomy
Co1,
C1, C2
CO3
Class Test/ Assignment | 20%
1-3 CO4 C3
Continuous Assessment
(40%) Class Performance 5%,
Class Attendance 5%
Mid-Term Assessment COo3 C2
(Exam/project) 10%
CO2 C4
Cco1 C1
CO2 C4
Final Examination (Section A & B) 60 %
COo3 C2
CO4 C3
Total Marks 100 %

TEXT AND REFERENCE BOOKS:

R

Hill.

Microelectronic Circuits — Adel S. Sedra&Keneth C. Smith; Oxford University Press.
Electronic Devices and Circuit Theory - R.L Boylsted; Prentice Hall of India Private Ltd.
Semi Conductor Circuit Approximation - Albert P Malvino; Tata McGraw- Hill.
Electronic Devices and Circuits — Jacob Millman& Christos C. Halkias; Tata McGraw-

5. Micro-Electronic Circuit Analysis and Design- Donald A. Neamen; McGraw-Hill
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COURSE INFORMATION

Course Code AEAYV 201 Lecture Contact Hours 3.00

Course Title Electrical Circuit Credit hours 3.00
Analysis-II

PRE-REQUISITE

Electrical Circuit Analysis(DC Circuits)-I

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course is provided to impart knowledge on concepts and application of different types of 1-Phase,
3-Phase AC Circuit, Passive Filters, Magnetically coupled circuits etc.
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OBJECTIVES

1. To leam phase and amplitude information of RLC Circuits, to be adept in to solve problems
involving series and parallel AC circuits.

2. To understand and analyze different types of passive filters and features of magnetically coupled
circuits.

3. To understand the basics of 3-phase circuits and apply the acquired knowledge of for calculating
voltage, current, power in 3-phase circuits.

COURSE OUTCOMES & GENERIC SKILLS

NO. | Course Outcome | Corresponding Bloom’s | CP | CA | KP | Assessment
PO Taxonomy Methods

CO1 | Be able to
understand the
basic  definitions,
phase and
amplitude P1,
information of PO1 2 P2
RLC Circuits and
ability to solve
series and parallel
AC circuits.

3 T, F, ASG

CO2 | Be able to apply
the knowledge of
AC circuits . to POI1 c3 3 T, F, Mid Term
solve various Exam
engineering
problems.

CO3 | Be able to
understand and P1,
analyze different PO2 €2, ¢4 P2
types of passive

3 T, F, ASG
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filters and features
of magnetically
coupled circuits.

CO4 | Be able to apply
the knowledge of

3-phase.cmcu1ts for PO2 C3 P1, 3 T, F, ASG
calculating voltage, P2

current, power (P,

Q and S).

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project
Q — Quiz; ASG — Assignment; F — Final Exam)

COURSE CONTENTS

Sinusoidal functions

Instantaneous current, voltage, power, Effective current and voltage, average power, Phases and
complex quantities, impedance, real and reactive power, power factor.

Single-phase AC circuits

Series and parallel RL, RC and RLC circuits, nodal and mesh analysis, application of network theorems
in A C circuits, circuits with non-sinusoidal excitations, transients in ac circuits.

Resonance in AC circuits, Passive Filters

Series and parallel resonance, Low pass filter, High pass filter, Band pass filter, Band stop filter.

Magnetically coupled circuits

Mutual Inductance, Energy in a Coupled Circuit & its Numerical analysis, Linear Transformers.

Three phase circuits

Impedance, Voltage, Current of three phase circuit, Y-Y Connection, Y-A Connection, A-Y Connection,
A-A Connection & their Numerical Analysis, Power Calculation (P, Q,S etc) of three phase circuit.
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SKILL MAPPING

CO

Course Outcome Lists

Program Outcome Lists

01

02

03

04

05

06

07

08

09

10

11

12

CO1

Be able to understand the
basic definitions, phase and
amplitude information of
RLC Circuits and ability to
solve series and parallel AC
circuits

CO2

Be able to apply the
knowledge of AC circuits to
solve various engineering
problems

CO3

Be able to understand and
analyze different types of
passive filters and features
of magnetically coupled
circuits.

CO4

Be able to apply the
knowledge of  3-phase
circuits for calculating
voltage, current, power (P,
Q and S).

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level of

matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning 42
Lecture -
Practical / Tutorial / Studio -
Student-Centered Leaming

Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous lecture at 21
home
Preparation for final examination 21

Formal Assessment 2
Continuous Assessment 3
Final Examination

Total 131

TEACHING METHODOLOGY

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

COURSE SCHEDULE
WEEK-1 TOPIC CT/MTD
Class 1 Faraday’s law of electromagnetic induction; Lenz’s law
Class 2 Alternating voltage generation
Class 3 Application of AC voltage in aircraft
WEEK-2
Class 4 Details of Sinusoidal functions & its different terminology
Class 5 Effective voltage & current CT-1
Class 6 Average value
WEEK-3
Class 7 Phase relation and complex quantities
Class 8 Phase relation and complex quantities
Class 9 Impedance function
WEEK-4
Class 10 Impedance & phase calculation
Class 11 Impedance & phase calculation MID TERM
Class 12 Impedance & phase calculation
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WEEK-5
Class 13 Impedance, phase, power, average power & energy
calculation
Class 14 Impedance, phase, power, average power & energy
calculation
Class 15 Impedance, phase, power, average power & energy
calculation
WEEK-6
Class 16 Analysis of single-phase AC circuits
Class 17 Superposition theorem, Nodal and mesh analysis
Class 18 Application of network theorems in AC circuits
WEEK-7
Class 19 Introduction to Resonant circuits
Class 20 Series Resonance in A C circuits
Class 21 Application of resonance
WEEK-8
Class 22 Basics of Passive filter
Class 23 Low pass filter
Class 24 High pass filter
WEEK-9
Class 25 Band pass filter CT-2
Class 26 Band stop filter
Class 27 Cont