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FOREWORD 
 

 
 The autonomy is conferred on MLR Institute of Technology by UGC, based on its performance as well 
as future commitment and competency to impart quality education. It is a mark of its ability to function 
independently in accordance with the set norms of the monitoring bodies like UGC and AICTE. It reflects 
the confidence of the UGC in the autonomous institution to uphold and maintain standards it expects to 
deliver on its own behalf and thus awards degrees on behalf of the college. Thus, an autonomous 
institution is given the freedom to have its own curriculum, examination system and 
monitoringmechanism, independent of the affiliating University but under its observance.  

 

MLR Institute of Technology is proud to win the credence of all the above bodies monitoring the quality 

in education and has gladly accepted the responsibility of sustaining, if not improving upon the standards 

and ethics for which it has been striving for more than a decade in reaching its present standing in the 

arena of contemporary technical education. As a follow up, statutory bodies like Academic Council and 

Boards of Studies are constituted with the guidance of the Governing Body of the College and 

recommendations of the JNTU Hyderabad to frame the regulations, course structure and syllabi under 

autonomous status.  

 

The autonomous regulations, course structure and syllabi have been prepared after prolonged and 

detailed interaction with several expertise solicited from academics, industry and research, in 

accordance with the vision and mission of the college in order to produce quality engineering graduates 

to the society.  

 

All the faculty, parents and students are requested to go through all the rules and regulations carefully. 

Any clarifications, if needed, are to be sought, at appropriate time with principal of the college, without 

presumptions, to avoid unwanted subsequent inconveniences and embarrassments. The Cooperation of 

all the stake holders is sought for the successful implementation of the autonomous system in the larger 

interests of the college and brighter prospects of engineering graduates.  
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B. Tech. - Regular Four Year Degree Program 

(For batches admitted from the academic year 2016 - 17) 

& 

B. Tech. - Lateral Entry Scheme 

(For batches admitted from the academic year 2017 - 18) 

 
 

For pursuing four year under graduate Bachelor Degree Programme of study in Engineering (B.Tech) 

offered by MLR Institute of Technology under Autonomous status is herein referred to as MLRIT 

(Autonomous): 

 

All the rules specified herein approved by the Academic Council will be in force and applicable to 

students admitted from the Academic Year 2016-17 onwards. Any reference to ñInstituteò or ñCollegeò in 

these rules and regulations shall stand for M L R Institute of Technology (Autonomous). 

 

All the rules and regulations, specified hereafter shall be read as a whole for the purpose of 

interpretation as and when a doubt arises, the interpretation of the Chairman, Academic Council is final. 

As per the requirements of statutory bodies, the Principal, M L R Institute of Technology shall be the 

chairman Academic Council.  

 

1.         ADMISSION  

1.1.   Admission into first year of four year B. Tech. degree Program of study in Engineering:  

1.1.1. Eligibility:  

A candidate seeking admission into the first year of four year B. Tech. degree Program should 

have: 

(i) Passed either Intermediate Public Examination (I.P.E) conducted by the Board of 

Intermediate Education, Telangana, with Mathematics, Physics and Chemistry as optional 

subjects or any equivalent examination recognized by Board of Intermediate Education, 

Telangana or a Diploma in Engineering in the relevant branch conducted by the Board of 

Technical Education, Telangana or equivalent Diploma recognized by Board of Technical 

Education for admission as per guidelines defined by the Regulatory bodies of Telangana State 

Council for Higher Education (TSCHE) and AICTE.  

(ii) Secured a rank in the EAMCET examination conducted by TSCHE for allotment of a seat by 

the Convener, EAMCET, for admission.  

1.1.2.  Admission Procedure:  

Admissions are made into the first year of four year B. Tech. Degree Program as per the 

stipulations of the TSCHE.  

(a) Category A seats are filled by the Convener, EAMCET.  

(b) Category B seats are filled by the Management.  

 

1.2. Admission into the second year of four year B. Tech. degree Program in Engineering  

1.2.1 Eligibility:  

A candidate seeking admission under lateral entry into the II year I Semester B. Tech. degree 

Program should have passed the qualifying exam (B.Sc. Mathematics or Diploma in concerned 

course) and based on the rank secured by the candidate at Engineering Common Entrance Test 

ECET (FDH) in accordance with the instructions received from the Convener, ECET and 

Government of Telangana.   

1.2.2  Admission Procedure:  

Admissions are made into the II year of four year B. Tech. degree Program through Convener, 

ECET (FDH) against the sanctioned strength in each Program of study as lateral entry students.  
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2. PROGRAMS OFFERED  

MLR Institute of Technology, an autonomous college affiliated to JNTUH, offers the following 

B. Tech. Programs of study leading to the award of B. Tech. degree under the autonomous 

scheme.   

1) B.Tech.-  Aeronautical Engineering 

2) B.Tech. - Computer Science and Engineering 

3) B.Tech. - Electronics and Communication Engineering 

4) B.Tech. - Information Technology 

5) B.Tech. - Mechanical Engineering 

 

3. DURATION OF THE PROGRAMS  

3.1 Normal Duration  

3.1.1 B. Tech. degree program extends over a period of four academic years leading to the Degree of 

Bachelor of Technology (B.Tech.) of the Jawaharlal Nehru Technological University Hyderabad.  

3.1.2  For students admitted under lateral entry scheme, B. Tech. degree program extends over a 

period of three academic years leading to the Degree of Bachelor of Technology (B. Tech.) of 

the Jawaharlal Nehru Technological University Hyderabad.  

 

3.2 Maximum Duration  

3.2.1  The maximum period within which a student must complete a full-time academic program is 8 

years for B. Tech. If a student fails to complete the academic program within the maximum 

duration as specified above, he shall forfeit the seat in B.Tech and his admission shall stand 

cancelled.  

3.2.2  For students admitted under lateral entry scheme in B. Tech. degree program, the maximum 

period within which a student must complete a full-time academic program is 6 years. If a 

student fails to complete the academic program within the maximum duration as specified 

above, he shall forfeit the seat in B.Tech and his admission shall stand cancelled.  

3.2.3  The period is reckoned from the academic year in which the student is admitted first time into the 

degree Program. 

 

4. AWARD OF B.Tech. DEGREE 

A student will be declared eligible for the award of the B. Tech. degree if he/she fulfils the 

following academic regulations: 

4.1 The candidate shall pursue a course of study for not less than four academic years and not more 

than eight years. 

4.2 The candidate shall register for 176 credits and secure 176 credits. 

 

5. PROGRAMME STRUCTURE 

5.1  UGC/AICTE  specified  Definitions/ Descriptions  are  adopted  appropriately  for  various  terms  

and  abbreviations  used  in  these Academic Regulations/ Norms,  which  are  listed  below. 

 

Semester Scheme:  

Each UGP is of 4 Academic Years (8 Semesters), each year divided into two semesters of 23 

weeks ( ²90 working days), each Semester having - óContinuous Internal Evaluation (CIE)ô and  

óSemester End Examination (SEE)ô. Choice Based Credit System (CBCS) and Credit Based 

Semester System (CBSS) as denoted by UGC, and Curriculum/Course Structure as suggested 

by AICTE are followed. 

5.1.2   The B.Tech. Programmes of MLR Institute of Technology are of semester pattern, with 8 

Semesters constituting 4 Academic Years, each Academic Year having TWO Semesters 

(First/Odd and Second/Even Semesters). Each Semester shall be of 22 Weeks duration 

(inclusive of Examinations), with a minimum of 90 Instructional Days per Semester. 
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5.1.3     Credit Courses:  

a) All Subjects/ Courses are to be registered by a student in a Semester to earn Credits. Credits  

shall be assigned to each Subject/ Course in a L: T: P: C (Lecture Periods: Tutorial Periods: 

Practical Periods : Credits) Structure,  based  on  the  following  general  pattern .. 

¶ One Credit - for  One hour/Week/Semester for Theory/Lecture (L)  Courses; and  

¶ One Credit - for Two hours/Week/Semester for Laboratory/Practical (P) Courses, Mini 

Project... 

Mandatory Courses like Technical seminars/Micro Project/EPICS/Certification Courses, 

Computational Mathematics (FOSS), Study Tour, Guest Lecture, Tutorials, etc., will not carry 

any Credits 

b) Contact Hours: Every student has to register for a set of course (subject) in each semester, 

with the total number of credits being limited by considering the permissible weekly contact 

hours - typically equal to 33 hours per week or equal to 40 periods per week (i.e. 1 hour = 60 

Minutes & 1 period = 50 Minutes); for this an average course load of 22 credits per semester 

including Mandatory Non-Credit courses also in some semester. 

5.1.4     Subject/ Course Classification: 

All Subjects/ Courses offered for the UGP are broadly classified as:  (a) Foundation Courses 

(FnC), (b) Core Courses (CoC), and (c) Elective Courses (EǎC).    

- Foundation Courses (FnC) are further categorized as: (i) H&S (Humanities and Social  

Sciences), (ii) BS (Basic Sciences), and (iii) ES (Engineering Sciences); 

- Core Courses (CoC) and Elective Courses (EǎC) are categorized as PS (Professional  

Subjects), which are further subdivided as ï (i) PC (Professional / Departmental Core) 

Subjects, (ii) PE (Professional/ Departmental  Electives), (iii) OE (Open Electives); and (iv)  

Project Works (PW);  

- Minor Courses (1 or 2 Credit Courses, belonging to HS/BS/ES/PC as per relevance); and  

       Mandatory Courses (MC - non-credit oriented). 

5.1.5  Course Nomenclature: 

The Curriculum Nomenclature or Course-Structure Grouping for the each of the UGP E&T 

(B.Tech. Degree Programmes), is as listed below (along with AICTE specified % Range of Total 

Credits). 

S. 

No. 

Broad  

Course 

Classification 

Course Group/ 

Category 
Course  Description 

Range  of 

Credits 

1) 

 

Foundation  

Courses 

(FnC) 

BS ï Basic 

Sciences 

Includes - Mathematics, Physics 

and Chemistry Subjects 
15%-20% 

2) 
ES -  Engineering 

Sciences 

Includes fundamental engineering 

subjects. 
15%-20% 

3) 

HS ï Humanities 

and  Social 

Sciences 

Includes subjects related to 

Humanities, Social Sciences and 

Management. 

5%-10% 

4) 
Core  Courses 

(CoC) 

PC ï 

Professional  

Core 

Includes core subjects related to 

the Parent Discipline/ Department/ 

Branch of Engg. 

30%-40% 

5) 

Elective 

Courses 

(EǎC) 

PE ï 

Professional 

Electives 

Includes Elective subjects related 

to the Parent Discipline / 

Department / Branch of Engg. 

10%-15% 

6) 
OE ï Open 

Electives 

Elective subjects which include 

inter-disciplinary subjects or 

subjects in an area outside the 

Parent Discipline/ Department / 

Branch of Engg. 

5%-10% 
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7) 

Core  Courses 

Project  Work 
B.Tech. Project or UG Project or 

UG Major Project. 

10%-15% 

8) 

Industrial 

Training/ Mini- 

Project 

Industrial Training/ Internship/ UG 

Mini-Project/ Mini-Project. 

9) Seminar 

Seminar / Colloquium based on 

core contents related to Parent 

Discipline/ Department/ Branch of 

Engg.   

10)  Minor  Courses 
1 or 2 Credit Courses (subset of 

HS) 
Included  

11)  
Mandatory 

Courses  (MC) 
Mandatory Courses (non-credit) - 

Total Credits for UGP (B. Tech.)Programme 
176 

(100%) 

 

6. COURSE  REGISTRATION   

6.1 A óFaculty Advisor or Counsellorô shall be assigned to each student, who advises him/her  about 

the UGP, its Course Structure and Curriculum, Choice/Option for Subjects/Courses,  based on 

his/her competence, progress, pre-requisites and interest. 

6.2 Academic Section of the College invites óRegistration Formsô from students prior (before the 

beginning of the Semester), ensuring óDATE and TIME Stampingô. The Registration Requests for 

any óCURRENT SEMESTERô shall be completed BEFORE the commencement of SEEs 

(Semester End Examinations) of the óPRECEDING SEMESTERô 

A Student can apply for Registration, which includes approval from his faculty advisor, and then 

should be submitted to the College Academic Section through the Head of Department (a copy 

of the same being retained with Head of Department, Faculty Advisor and the Student). 

6.4 A Student may be permitted to Register for his/her Subjects/Course of CHOICE with a typical 

total of 22 Credits per Semester (Minimum being 19C and Maximum being 25C, permitted 

deviation being± 17%), based on his PROGRESS and SGPA/CGPA, and completion of the 

óPRE-REQUISITESô as indicated for various Subjects/Courses, in the Department Course 

Structure and Syllabus contents.    

6.5 Choice for óadditional Subjects/Coursesô to reach the Maximum Permissible Limit of 25 Credits 

(above the typical 22 Credit norm) must be clearly indicated, which needs the specific approval 

and signature of the Faculty Advisor/Counsellor. 

6.6 If the Student submits ambiguous choices or multiple options or erroneous (incorrect) entries 

during Registration for the Subject(s)/Course(s) under a given/specified Course Group/ 

Category as listed in the Course Structure, only the first mentioned Subject/Course in that  

Category will be taken into consideration. 

6.7 Dropping of Subjects/Courses or changing of options may be permitted, ONLY AFTER  

obtaining prior approval from the Faculty Advisor (subject to retaining a minimum of 19 C),  

ówithin 15 Days of Timeô from the commencement of that Semester. Subject/Course Options 

exercised through Registration are final and CAN NOT be changed, and CAN NOT be inter-

changed; further, alternate choices will also not be considered. However, if the Subject/ Course 

that has already been listed for Registration (by the Head of Department) in a Semester could 

not be offered due to any unforeseen or unexpected reasons, then the Student shall be allowed 

to have alternate choice - either for a new Subject (subject to offering of such a Subject), or for 

another existing Subject (subject to availability of seats), which may be considered. Such 

alternate arrangements will be made by the Head of Department, with due notification and time-

framed schedule, within the FIRST WEEK from the commencement of Class-work for that 

Semester. 
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7. SUBJECTS/ COURSES  TO  BE  OFFERED  

7.1  A Subject/Course may be offered to the Students, IF ONLY a Minimum of 1/3 of Students 

register to the course.  

7.2  More than ONE TEACHER may offer the SAME SUBJECT (Lab/Practicalôs may be included 

with the corresponding Theory Subject in the same Semester) in any Semester. However, 

selection choice for students will be based on - óCGPA Basis Criterionô (i.e., the first focus shall 

be on early Registration in that Semester, and the second focus, if needed, will be on CGPA of 

the student).   

7.3  If more entries for Registration of a Subject come into picture, then the concerned Head of the 

Department shall take necessary decision, whether to offer such a Subject/Course for TWO (or 

multiple) SECTIONS or NOT . 

7.4  OPEN ELECTIVES will be offered by a department to the students of other departments. 

 

8.    ATTENDANCE REQUIREMENTS  

a. A student will be eligible to appear for the End Semester Examinations, if he acquires a 

minimum of 75% of attendance in aggregate of all the Subjects/Courses (excluding Mandatory 

or Non-Credit Courses) for that Semester. 

b. Condoning  of shortage of attendance in aggregate up to 10% (65% and above,  and below 

75%) in each Semester may be granted by the College Academic Committee on genuine  and 

valid grounds, based on the studentôs representation with supporting evidence by following the 

govt. rules in vogue. 

c. A stipulated fee shall be payable towards condoning of shortage of attendance. 

d. Shortage of Attendance below 65% in aggregate shall in NO case be condoned. 

e. A student shall not be promoted to the next semester unless he/she satisfies the attendance 

requirements of the current semester. The student may seek readmission for the semester 

when offered next. He / She shall not be allowed to register for the subjects of the semester 

while he/she is in detention. A student detained due to shortage of attendance, will have to 

repeat that semester when offered next. 

f. Students whose attendance is less than 75% are not entitled to get the scholarship / fee 

reimbursement in any case as per the TS Govt. Rules in force. 

 

9. ACADEMIC REQUIREMENTS FOR PROMOTION / COMPLETION OF REGULAR B.TECH 

PROGRAM COURSE STUDY    

9.1  A student shall be deemed to have satisfied the Academic Requirements and earned the 

Credits allotted to each Subject/Course, if he secures not less than 35% marks in the End 

Semester Examination, and a minimum of 40% of marks in the sum total of the CIE (Continuous 

Internal Evaluation) and SEE (Semester End Examination) taken together; in terms of Letter 

Grades, this implies securing P Grade or above in that Subject/Course. 

9.2 A student shall be deemed to have satisfied the Academic Requirements and earned the Credits 

allotted to - Industry oriented Mini-Project/Seminar, if he/she secures not less than 40% of the 

total marks (50 marks) to be awarded for each. The student would be treated as failed, if he/she 

- (i) does not submit a report on his Industry oriented Mini-Project, or does not make a 

presentation of the same before the Evaluation Committee as per the schedule, or (ii) does not 

present the Seminar as required in the IV year I/II Semester, or (iii) secures less than 40% of 

marks in Industry oriented Mini-Project/Seminar evaluations. He may reappear once for each of 

the above evaluations, when they are scheduled again; if he fails in such óone reappearanceô 

evaluation also, he has to reappear for the same in the next subsequent Semester, as per the 

schedule.  

9.3 A Student will not be promoted from I Year to II Year, unless he/she fulfils the Attendance 

requirements. 

9.4 A Student will not be promoted from II Year to III Year, unless he/she fulfils the Attendance and 

Academic Requirements and (i) secures a total of 44 Credits out of 88 Credits up to II Year II 

Semester from all the relevant regular and supplementary examinations. 
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9.5 A Student will not be promoted from III Year to IV Year, unless he/she fulfils the Attendance  and 

Academic Requirements and (i) secures a total of 66 Credits out of 132 Credits up to III Year 

II Semester, from all the regular and supplementary examinations. 

9.6  After securing the necessary 176 Credits as specified for the successful completion of the  

entire UGP, resulting in 176 Credits for UGP performance evaluation,  i.e., the  performance of 

the Student in these 176 Credits shall alone be taken into account for the calculation of óthe final 

CGPA. 

If a Student registers for some more óextra Subjectsô (in the parent Department or other 

Departments/Branches of Engg.) other than those listed Subjects totalling to 176 Credits as 

specified in the Course Structure of his Department, the performances in those óextra Subjectsô 

(although evaluated and graded using the same procedure as that of the required 176 Credits) 

will not be taken into account while calculating the SGPA and CGPA. For such óextra Subjectsô 

registered, % marks and Letter Grade alone will be indicated in the Grade Card, as a 

performance measure, subject to completion of the Attendance and Academic Requirements as 

stated in items 8 and 9.1-9.7.  

9.7 Students who fail to earn minimum of 176 Credits as per the Course Structure, and as indicated 

above, within 8 Academic Years from the Date of Commencement of their I Year shall forfeit 

their seats in B.Tech Programme and their admissions shall stand cancelled. 

When a Student is detained due to shortage of attendance/lack of credits in any Semester, he 

may be re-admitted into that Semester, as and when offered. However the regulations at the time 

of admissions hold good. 

 

10. EVALUATION  -  DISTRIBUTION AND  WEIGHTAGE OF MARKS   

10.1 The performance of a student in each Semester shall be evaluated Subject-wise (irrespective of 

Credits assigned) with a maximum of 100 marks for Theory. The B.Tech Project Work (Major 

Project) will be evaluated for 200 Marks. These evaluations shall be based on 25% CIE 

(Continuous Internal Evaluation) and 75% SEE (Semester End Examination), and a Letter 

Grade corresponding to the % marks obtained shall be given. 

10.2  For all Theory Subjects/Courses as mentioned above, the distribution shall be 25 marks for CIE, 

and 75 marks for the SEE. 

10.3   a) For Theory Subjects (inclusive of Minor Courses), during the Semester, there shall be 2 mid-   
              term examinations for 25 marks each. Each mid-term examination consists of one subjective  
              paper for 20 marks, and assignment for 5 marks for each subject.    

  

Question paper contains 2 Parts (Part-A and Part-B.)  The distribution of marks for PART-A and 
PART-B will be 5 marks & 15 marks respectively for UG programs.  
 

Pattern of the question paper is as follows:  
 PARTïA 
Consists of one compulsory question with five sub questions each carrying one mark.  For 
the I-Mid examinations the sub question would be from first 2 ½ units and for the II-Mid 
examination the sub question would be from the remaining 2 ½ units.  
 

PART-B 
Consists of five questions (out of which students have to answer three questions) carrying five 
marks each.  Each question there will be an ñeitherò ñorò choice (that means there will be two 
questions from each unit and the student should answer any one question). The questions can 
consist of sub questions also. 

 

b)  The first mid-term examination shall be conducted for the first 50% of the syllabus, and the    

   second mid-term examination shall be conducted for the remaining 50% of the syllabus.   

c) First Assignment should be submitted before the commencement of the first mid-term 

examinations, and the Second Assignment should be submitted before the commencement 

of the second mid-term examinations. The assignments shall be specified/given by the 

concerned subject teacher.   

d) If any candidate is absent for the MID term examination or those who want to improve their 

internal marks in any subject  can opt for Computer Based Test (CBT) as and when offered. 
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The CBT is a 45 minutes duration ONLINE exam consisting of 25 objective questions from the 

entire syllabus of the subject. The CBT can be taken after the payment of prescribed fee. 

10.4     For Practical Subjects, there shall be a Continuous Internal Evaluation (CIE) during the Semester 

for 25 internal marks, and 50 marks are assigned for Lab/Practical End Semester Examination 

(SEE). Out of the 25 marks for internals, day-to-day work in the laboratory shall be evaluated for 

15 marks; and for the remaining 10 marks - two internal practical tests (each of 10 marks) shall 

be conducted by the concerned laboratory teacher and the average of the two tests is taken into 

account. The SEE for Practicalôs shall be conducted at the end of the Semester by Two 

Examiners appointed by the Chief controller of examinations in consultation with the Head of the 

Department.  

10.5 For the Subjects having Design and/or Drawing, (such as Engineering Graphics, Engineering 

Drawing, Machine Drawing, Production Drawing Practice, and Estimation), the distribution shall 

be 25 marks for CIE (10 marks for day-to-day work and 15 marks for internal tests) and 75 

marks for SEE. There shall be two internal tests in a semester and the better of the two shall be 

considered for the award of marks for internal tests.     

10.6 Open Electives: Students can choose One Open Elective (OE-I) during V Semester, one (OE-

II) during VI Semester, and one (OE-III) in VII Semester, from the list of Open Electives given. 

However, Students cannot opt for an Open Elective Subject offered by their own (parent) 

Department, if it is already listed under any category of the Subjects offered by parent 

Department in any Semester.  

10.7 There shall be an industry-oriented Mini-Project, in collaboration with an industry of their 

specialization, to be taken up during the vacation after III year II Semester (VII Semester) 

examination. However, the mini-project and its report shall be evaluated in VII Semester. The 

industry oriented mini-project shall be submitted in a report form and presented before the 

committee. It shall be evaluated for 50 marks. The committee consists of an external examiner, 

head of the department, the supervisor of the mini-project and a senior faculty member of the 

department. There shall be no internal marks for industry-oriented mini-project. 

10.8 There shall be a Seminar Presentation in VIII Semester. For the Seminar, the student shall 

collect the information on a specialized topic, prepare a Technical Report and submit to the 

Department at the time of Seminar Presentation. The Seminar Presentation (along with the 

Technical Report) shall be evaluated for 50 marks for internal examinations. There shall be no 

SEE for seminar.  

10.9 There shall be a Comprehensive Viva in VI & VIII Semester and will be conducted SEE by 

through a test or a committee consisting of One External Examiner, Head of the Department and 

two Senior faculty members of the Department. The comprehensive viva is intended to assess 

the studentôs understanding of the subjects he/she studied during the B.Tech course of study. 

The Comprehensive Viva-Voce is evaluated for 50 marks by the committee. There shall be no 

CIE for Comprehensive Viva. 

10.11 Each Student shall start the Project Work during the VII Semester, as per the instructions of the 

Project Guide/Project Supervisor assigned by the Head of Department. Out of total 200 marks 

allotted for the Project Work 50 marks shall be for CIE (Continuous Internal Evaluation and 150 

marks for the SEE (End Semester Viva-voce Examination).   

10.12    In VIII semester a mid-course review is conducted by Head of the Department and the project 

supervisor 25 marks based on the studentôs progress. On completion of the project the second 

evaluation is conducted for award of internal marks for another 25 marks before the report is 

submitted making the total internal marks 50. The end semester examination shall be based on 

the report submitted and a viva-voce exam for 150 marks by committee comprising of the Head 

of the Department, project supervisor and an external examiner. A minimum of 40% of maximum 

marks shall be obtained to earn the corresponding credits. 

10.13.   End semester examination:  

a) Question paper contains 2 Parts (Part-A and Part-B) having the questions distributed equally 

among all units. 

b) The distribution of marks for PART-A and PART-B will be 25 marks & 50 marks respectively 

for UG programs. Pattern of the question paper is as follows: 
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PARTïA 

Consists of two questions which are compulsory. The first question consists of five sub-

questions one from each unit and carry 3 marks each. Second question consists of five sub-

questions one from each unit and carry 2 marks each. 

 

PART-B 

Consists of 5 questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub questions. Each question there will be an ñeitherò ñorò choice (that means there 

will be two questions from each unit and the student should answer any one question). 
 

10.14  For Mandatory Non-Credit Courses offered like Technical Seminar, Micro Project, EPICS, 

Certification, Computational Mathematics in a Semester, after securing ² 65% attendance and 

has secured  not less than 35% marks in the SEE, and a minimum of 40% of marks in the sum 

total of the CIE and SEE taken together in such a course, then the student is PASS and will be 

qualified for the award of the degree. No marks or Letter Grade shall be allotted for these 

courses/activities.However, for non credit courses óSatisfactoryô or ñUnsatisfactoryô shall be 

indicated instead of the letter grade and this will not be counted for the computation of 

SGPA/CGPA. 

 

11. AWARD OF DEGREE  

After a student has satisfied the requirement prescribed for the completion of the Program and is 

eligible for the award of B. Tech. Degree he shall be placed in one of the following four classes 

Shown in Table. 
 

Table: Declaration of Class based on CGPA (Cumulative Grade Point Average) 

Class Awarded Grade to be Secured 

First Class with Distinction CGPA Ó 7.75 

First Class Ó 6.75 to < 7.75 CGPA 

Second Class Ó 5.75 to < 6.75 CGPA 

Pass Class Ó 5.00 to < 5.75 CGPA 

FAIL CGPA  < 5 

 

a) First Class with Distinction will be awarded to those students who clear all the subjects in 

single attempt during his/her regular course of study. 

b) Improvement of Grades and Completion of the Course 

i) Candidates who have passed in a theory paper in a semester are allowed to appear for 

improvement only once in the next immediate instant exam for only one subject of his 

choice.  

ii) If candidate improves his/her grade, then his/her improved grade will be taken into 

consideration for the award of GPA only.  

iii)  The improved grade shall not be higher than A+.  Such improved grade will not be 

counted for the award of prizes/medals, Rank and Distinction.   

iv) If the candidate does not show improvement in the grade, his/her previous grade will be 

taken into consideration.   

v) Candidates will not be allowed to improve grade in the Comprehensive viva, Laboratory, 

Seminars and Project Work. There is no improvement examination in VIII semester. 

 

12.  LETTER GRADE AND GRADE POINT  

12.1 Marks will be awarded to indicate the performance of each student in each Theory Subject, or 

Lab/Practicalôs, or Seminar, or Project, or Mini-Project, Minor Course etc., based on the %marks 

obtained in CIE+SEE (Continuous Internal Evaluation + Semester End Examination, both taken 

together), and a corresponding Letter Grade shall be given. 
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12.2 As a measure of the studentôs performance, a 10-point Absolute Grading System using the 

following Letter Grades (UGC Guidelines) and corresponding percentage of marks shall be 

followed... 

%  of   Marks  Secured 
(Class Intervals) 

Letter  Grade 
(UGC Guidelines) 

Grade  Points 

80% and above 

( ²  80% ,   Ò 100% ) 

O   
(Outstanding) 

10 

Below 80%  but not less than  70% 

( ²  70% ,   <  80% ) 

A
+ 

(Excellent) 
9 

Below 70%  but not less than  60% 

( ²  60% ,   <  70% ) 

A 
(Very Good) 

8 

Below 60% but not less than  55% 

( ²  55% ,   <  60% ) 

B
+ 

(Good) 
7 

Below 55% but not less than  50% 

( ²  50% ,   <  55% ) 

B 
(above  Average) 

6 

Below 50% but not less than  45% 

( ²  45% ,   <  50% ) 

C 
(Average) 

5 

Below 45% but not less than  40% 

( ²  40% ,   <  45% ) 

P 
(Pass) 

4 

Below 40% 
( <  40% ) 

F 
(FAIL) 

0 

 

12.3 A student obtaining F Grade in any Subject shall be considered ófailedô and will be required to 

reappear as óSupplementary Candidateô in the End Semester Examination (SEE), as and when 

offered. In such cases, his Internal Marks (CIE Marks) in those Subject(s) will remain same as 

those he obtained earlier. 

12.4 A Letter Grade does not imply any specific % of Marks. 

12.5 In general, a student shall not be permitted to repeat any Subject/Course (s) only for the sake of 

óGrade Improvementô or óSGPA/CGPA Improvementô. However, he has to repeat all the 

Subjects/Courses pertaining to that Semester, when he is detained. 

12.6 A student earns Grade Point (GP) in each Subject/Course, on the basis of the Letter Grade 

obtained by him in that Subject/Course (excluding Mandatory non-credit Courses). Then the 

corresponding óCredit Pointsô (CP) are computed by multiplying the Grade Point with Credits for 

that particular Subject/Course.   

              Credit Points (CP)   = Grade Point (GP) x Credits é.  For a Course 

12.7 The Student passes the Subject/Course only when he gets GP ² 4 (P Grade or above). 

12.8 The Semester Grade Point Average (SGPA) is calculated by dividing the Sum of Credit Points 

(SCP) secured from ALL Subjects/Courses registered in a Semester, by the Total Number of 

Credits registered during that Semester. SGPA is rounded off to TWO Decimal Places. SGPA is 

thus computed as 

SGPA = {В Ἅἱ
Ἒ
ἱ= ἑἱ} / {В Ἅἱ

Ἒ
ἱ= } é. For each Semester, 

where óiô is the Subject indicator index (takes into account all Subjects in a Semester), óNô is the 

no. of Subjects óREGISTEREDô for the Semester (as specifically required and listed under the 

Course Structure of the parent Department), Ci  is the no. of Credits allotted to that ix Subject, 

and Gi  represents the Grade Points (GP) corresponding to the Letter Grade awarded for that i 

Subject. 

12.9 The Cumulative Grade Point Average (CGPA) is a measure of the overall cumulative 

performance of a student over all Semesters considered for registration. The CGPA is the ratio 

of the Total Credit Points secured by a student in ALL registered Courses in ALL Semesters, 

and the Total Number of Credits registered in ALL the Semesters. CGPA is rounded off to TWO 

Decimal Places. CGPA is thus computed from the I Year Second Semester onwards, at the end 

of each Semester, as per the formula 

CGPA   =   { В Ἅἲ
Ἑ
ἲ= ἑἲ } / { В Ἅἲ

Ἑ
ἲ=   } é for all S Semesters registered 

(i.e., up to and inclusive of S Semesters, S ² 2), 
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where óMô is the TOTAL no. of Subjects (as specifically required and listed under the Course 

Structure of the parent Department) the Student has óREGISTEREDô from the 1
st
 Semester 

onwards up to and inclusive of the Semester S (obviously M > N ), ójô is the Subject indicator 

index (takes into account all Subjects from 1 to S Semesters), Cj  is the no. of Credits allotted   to 

the jth Subject, and Gj  represents the Grade Points (GP) corresponding to the Letter Grade  

awarded  for that jth Subject. After registration and completion of I Year I Semester however, the 

SGPA of that Semester itself may be taken as the CGPA, as there are no cumulative effects. 

12.10 For Merit Ranking or Comparison Purposes or any other listing, ONLY the óROUNDED OFFô 

values of the CGPAs will be used. 

12.11   For Calculations listed in Item 12.6ï12.10, performance in failed Subjects/Courses (securing F 

Grade) will also be taken into account, and the Credits of such Subjects/Courses will also be 

included in the multiplications and summations. However, Mandatory Courses will not be taken 

into consideration. 
 

13. DECLARATION OF RESULTS 

a. Computation of SGPA and CGPA are done using the procedure listed in 12.6ï 2.10. 
 

14. WITH HOLDING OF RESULTS    

If the student has not paid fees to College at any stage, or has pending dues against his name 

due to any reason what so ever, or if any case of indiscipline is pending against him, the result of 

the student may be withheld, and he will not be allowed to go into the next higher Semester.  

The Award or issue of the Degree may also be withheld in such cases. 
 

15. SUPPLEMENTARY EXAMINATIONS 

Supplementary examinations will be conducted immediately after the declaration of the regular 

examinations results for those who absent or appeared and failed in regular examinations. Such 

candidates writing supplementary examinations may have to write more than one examination 

per day. 
 

16 TRANSCRIPTS 

After successful completion of prerequisite credits for the award of degree a Transcript 

containing performance of all academic years will be issued as a final record. Duplicate 

transcripts will also be issued if required after the payment of requisite fee and also as per norms 

in vogue. 
 

17 RULES OF DISCIPLINE 

17.1     Any attempt by any student to influence the teachers, Examiners, faculty and staff of controller   

of Examination for undue favours in the exams, and bribing them either for marks or attendance 

will be treated as malpractice cases and the student can be debarred from the college. 

17.2   When the student absents himself, he is treated as to have appeared and obtained zero marks in 

that subject(s) and grading is done accordingly. 

17.3  When the performance of the student in any subject(s) is cancelled as a punishment for 

indiscipline, he is awarded zero marks in that subject(s). 

17.4  When the studentôs answer book is confiscated for any kind of attempted or suspected malpractice 

the decision of the Examiner is final. 
 

18.     MALPRACTICE PREVENTION COMMITTEE  

A malpractice prevention committee shall be constituted to examine and punish the students who 

involve in malpractice / indiscipline in examinations. The committee shall consist of:  

a) Controller of examinations - Chairman 

b) Addl. Controller of examinations.-  Member Convenor 

c) Subject expert - member 

d)  Head of the department of which the student belongs to. - Member 

e) The invigilator concerned - member 

The committee shall conduct the meeting after taking explanation of the student and punishment 

will be awarded by following the malpractice rules meticulously. 
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  Any action on the part of candidate at the examination like trying to get undue advantage in the 

performance at examinations or trying to help another, or derive the same through unfair means 

is punishable according to the provisions contained hereunder. The involvement of the Staff who 

are in charge of conducting examinations, valuing examination papers and preparing / keeping 

records of documents relating to the examinations, in such acts (inclusive of providing incorrect 

or misleading information) that infringe upon the course of natural justice to one and all 

concerned at the examination shall be viewed seriously and will be recommended for 

appropriate punishment after thorough enquiry. 
 

19. TRANSITORY REGULATIONS     

Student who has discontinued for any reason, or has been detained for want of attendance or 

lack of required credits as specified, or who has failed after having undergone the Degree 

Programme, may be considered eligible for readmission to the same  Subjects/Courses (or 

equivalent Subjects/Courses, as the case may be), and same Professional Electives/Open 

Electives (or from set/category of Electives or equivalents suggested, as the case may be) as 

and when they are offered (within the time-frame of 8 years from the Date of Commencement of 

his I Year I Semester). 
 

20.  STUDENT TRANSFERS     

 There shall be no Branch transfers after the completion of Admission Process. 
 

21.  GRADUATION DAY  

The College shall have its own Annual Graduation Day for the award of Degrees issued by the 

University. 
 

22.  AWARD OF MEDALS  

 Institute will award Medals to the outstanding students who complete the entire course in the first 

attempt within the stipulated time. 
 

23.  SCOPE  

i) Where the words ñheò, ñhimò, ñhisò, occur in the write-up of regulations, they include ñsheò, 

ñherò. 

ii) Where the words ñSubjectò or ñSubjectsò, occur in these regulations, they also imply 

ñCourseò or ñCoursesò. 

iii) The Academic Regulations should be read as a whole, for the purpose of any interpretation. 

iv) In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the 

Chairman of the Academic Council is final. 

The Academic Council may change or amend the Academic Regulations, Course Structure 

or Syllabi at any time, and the changes or amendments made shall be applicable to all 

Students with effect from the dates notified by the Academic Council Authorities. 
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Academic Regulations for B. Tech. (Lateral Entry Scheme) 

(Effective for the students getting admitted into II year from the Academic Year 2016-2017 on wards) 

 

1. The Students have to acquire 132 credits from II to IV year of B.Tech Program (Regular) for the 

award of the degree. 

2. Students, who fail to fulfil the requirement for the award of the degree in 6 consecutive academic 

years from the year of admission, shall forfeit their seat. 

3. The same attendance regulations are to be adopted as that of B. Tech. (Regular) 

4. Promotion Rule: 

The student shall be promoted from third year to fourth year only if he fulfils the academic 

requirements of 44 out of 88 credits from all the exams conducted upto and including III year II 

semester regular examinations, whether the candidate takes the examinations or not.(Two 

regular and Two supplementary examinations of II year I semester; Two regular and one 

supplementary examinations of II year II semester; One regular and one supplementary 

examination of III year I semester; One regular examination of III year II semester. 

5. Award of Class: 

After the student has satisfied the requirements prescribed for the completion of the program 

and is eligible for the award of B. Tech. Degree he shall be placed in one of the following four 

classes: The marks obtained in the best 132 credits will be considered for the calculation of 

percentage and award of class shall be shown separately.  

6. All other regulations as applicable for B. Tech. Four-year degree course (Regular) will hold good 

for B.Tech (Lateral Entry Scheme). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AERONAUTICAL ENGINEERING 

MLR Institute of Technology-UG-Regulations & Syllabus-MLR16                                                  Page 13  

MALPRACTICES RULES- DISCIPLINARY ACTIONFOR /IMPROPER CONDUCT IN EXAMINATIONS 

S. 

No 
Nature of Malpractices/Improper Conduct Punishment 

1 (a) 

Possesses or keeps accessible in 

examination hall, any paper, note book, 

programmable calculators, Cell phones, 

pager, palm computers or any other form of 

material concerned with or related to the 

subject of the examination (theory or 

practical) in which he is appearing but has not 

made use of (material shall include any marks 

on the body of the candidate which can be 

used as an aid in the subject of the 

examination) 

Expulsion from the examination hall and 

cancellation of the performance in that subject 

only. 

(b) 

Gives assistance or guidance or receives it 

from any other candidate orally or by any 

other body language methods or 

communicates through cell phones with any 

candidate or persons in or outside the exam 

hall in respect of any matter. 

Expulsion from the examination hall and 

cancellation of the performance in that subject 

only of all the candidates involved. In case of 

an outsider, he will be handed over to the 

police and a case is registered against him. 

2 

Has copied in the examination hall from any 

paper, book, programmable calculators, palm 

computers or any other form of material 

relevant to the subject of the examination 

(theory or practical) in which the candidate is 

appearing. 

Expulsion from the examination hall and 

cancellation of the performance in that subject 

and all other subjects the candidate has 

already appeared including practical 

examinations and project work and shall not 

be permitted to appear for the remaining 

examinations of the subjects of that 

Semester/year. The Hall Ticket of the 

candidate is to be cancelled and sent to the 

Principal. 

3 
Impersonates any other candidate in 

connection with the examination. 

The candidate who has impersonated shall be 

expelled from examination hall. The candidate 

is also debarred and forfeits the seat. The 

performance of the original candidate who has 

been impersonated, shall be cancelled in all 

the subjects of the examination (including 

practicalôs and project work) already appeared 

and shall not be allowed to appear for 

examinations of the remaining subjects of that 

semester/year. The candidate is also 

debarred for two consecutive semesters from 

class work and all examinations. The 

continuation of the course by the candidate is 

subject to the academic regulations in 

connection with forfeiture of seat. If the 

imposter is an outsider, he will be handed 

over to the police and a case is registered 

against him. 
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4 

Smuggles in the Answer book or additional 

sheet or takes out or arranges to send out the 

question paper during the examination or 

answer book or additional sheet, during or 

after the examination. 

Expulsion from the examination hall and  

cancellation of performance in that subject 

and all the other  subjects the candidate has 

already appeared  including practical 

examinations and project work and shall not 

be permitted for the remaining examinations 

of the subjects of that semester/year. The 

candidate is also debarred for two 

consecutive semesters from class work and 

all examinations. The continuation of the 

course by the candidate is subject to the 

academic regulations in connection with 

forfeiture of seat. 

5 

Uses objectionable, abusive or offensive 

language in the answer paper or in letters to 

the examiners or writes to the examiner 

requesting him to award pass marks. 

Cancellation of the performance in that 

subject. 

6 

Refuses to obey the orders of the Addl. 

Controller of examinations / any officer on 

duty or misbehaves or creates disturbance of 

any kind in and around the examination hall 

or organizes a walk out or instigates others to 

walk out, or threatens the addl. Controller of 

examinations or any person on duty in or 

outside the examination hall of any injury to 

his person or to any of his relations whether 

by words, either spoken or written or by signs 

or by visible representation, assaults the addl. 

Controller of examinations, or any person on 

duty in or outside the examination hall or any 

of his relations, or indulges in any other act of 

misconduct or mischief which result in 

damage to or destruction of property in the 

examination hall or any part of the College 

campus or engages in any other act which in 

the opinion of the officer on duty amounts to 

use of unfair means or misconduct or has the 

tendency to disrupt the orderly conduct of the 

examination. 

In case of students of the college, they shall 

be expelled from examination halls and 

cancellation of their performance in that 

subject and all other subjects the candidate(s) 

has (have) already appeared and shall not be 

permitted to appear for the remaining 

examinations of the subjects of that 

semester/year. The candidates also are 

debarred and forfeit their seats. In case of 

outsiders, they will be handed over to the 

police and a police case is registered against 

them. 

7 

Leaves the exam hall taking away answer 

script or intentionally tears of the script or any 

part thereof inside or outside the examination 

hall. 

Expulsion from the examination hall and 

cancellation of performance in that subject 

and all the other subjects the candidate has 

already appeared including practical 

examinations and project work and shall not 

be permitted for the remaining examinations 

of the subjects of that semester/year. The 

candidate is also debarred for two 

consecutive semesters from class work and 

all examinations. The continuation of the 

course by the candidate is subject to the 

academic regulations in connection with 

forfeiture of seat. 
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8 
Possess any lethal weapon or firearm in the 

examination hall. 

Expulsion from the examination hall and 

cancellation of the performance in that subject 

and all other subjects the candidate has 

already appeared including practical 

examinations and project work and shall not 

be permitted for the remaining examinations 

of the subjects of that semester/year. The 

candidate is also debarred and forfeits the 

seat. 

9 

If student of the college, who is not a 

candidate for the particular examination or 

any person not connected with the college 

indulges in any malpractice or improper 

conduct mentioned in clause 6 to 8. 

Student of the colleges expulsion from the 

examination hall and cancellation of the 

performance in that subject and all other 

subjects the candidate has already appeared 

including practical examinations and project 

work and shall not be permitted for the 

remaining examinations of the subjects of that 

semester/year. The candidate is also 

debarred and forfeits the seat. Person(s)who 

do not belong to the College will be handed 

over to police and, a police case will be 

registered against them. 

10 
Comes in a drunken condition to the 

examination hall. 

Expulsion from the examination hall and 

cancellation of the performance in that subject 

and all other subjects the candidate has 

already appeared including practical 

examinations and project work and shall not 

be permitted for the remaining examinations 

of the subjects of that semester/year. 

11 

Copying detected on the basis of internal 

evidence, such as, during valuation or during 

special scrutiny. 

Cancellation of the performance in that 

subject and all other subjects the candidate 

has appeared including practical examinations 

and project work of that semester/year 

examinations. 

12 

If any malpractice is detected which is not 

covered in the above clauses 1 to 11 shall be 

reported to the principal for further action to 

award suitable punishment. 
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COURSE STRUCTURE - MLR-16 

 I B.Tech.- I SEMESTER 

Course 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2HS01 
Differential equations 
and Applications 

BS 3 1 - 3 25 75 100 

A2HS06 Applied Physics-I BS 3 1 - 3 25 75 100 

A2HS09 Engineering Chemistry BS 3 1 - 3 25 75 100 

A2HS02 
Computational 
Methods & Integral 
Calculus 

BS 3 1 - 3 25 75 100 

A2CS01 
Computer 
Programming 

ES 3 1 - 3 25 75 100 

A2HS10 
Applied Physics and 
Engineering Chemistry 
Lab 

BS - - 3 2 25 50 75 

A2CS02 
Computer 
Programming using C 
Lab 

ES - - 3 2 25 50 75 

A2HS20 
IT and Engineering 
Workshop 

ES 1 - 3 3 25 50 75 

Total 16 05 9 22 200 525 725 

Mandatory Course (Non-Credit) 

A2HS18 
Technical Seminar & 
Computational 
Mathematics (FOSS) 

MC - - 2 - 25 50 75 

 

I B.Tech.-II SEMESTER 

Course 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2HS03 
Linear Algebra and 
Integral Transforms 

BS 3 1 - 3 25 75 100 

A2HS11 Technical English HS 3 - - 3 25 75 100 

A2HS07 Applied Physics-II ES 3 1 - 3 25 75 100 

A2ME01 
Engineering 
Mechanics 

ES 3 1 - 3 25 75 100 

A2CS04 Data Structures  ES 3 1 - 3 25 75 100 

A2HS12 
English  
Communication Skills 
Lab 

HS - - 3 2 25 50 75 

A2CS05 Data Structures Lab ES - - 3 2 25 50 75 

A2ME05 Engineering Drawing ES 1 1 3 3 25 
75 

 
100 

Total 16 5 9 22 200 550 750 

Mandatory Course (Non-Credit) 

A2HS19 
Technical Seminar-I 
(Micro Project/EPICS) 

MC - - 2 - 25 50 75 
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II B.Tech.- I SEMESTER 

Coure 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2AE01 
Introduction to 
Aerospace 
Engineering 

PC 3 1 - 3 25 75 100 

A2ME08 Mechanics of Solids ES 3 1 - 3 25 75 100 

A2AE02 Mechanics of Fluids ES 3 1 - 3 25 75 100 

A2ME10 Thermodynamics BS 3 1 - 3 25 75 100 

A2AE03 
Aircraft Production 
Technology 

ES 3 1 - 3 25 75 100 

A2AE04 
Aircraft Production 
Technology Lab-I 

ES - - 3 2 25 50 75 

A2AE05 
Strength of Materials 
and Fluid Mechanics 
Lab 

ES - - 3 3 25 50 75 

A2AE06 
CAD  Lab 
 

ES - - 3 2 25 50 75 

Total 15 05 9 22 200 525 725 

Mandatory Course (Non-Credit) 

A2HS16 Environmental Studies MC - 3 - - 25 50 75 

 

II B.Tech.- II SEMESTER 

Course 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2EC02 
Electrical &Electronics 
Engineering  

PC 3 1 - 3 25 75 100 

A2AE07 Aerodynamics-I PC 3 1 - 3 25 75 100 

A2AE08 Space Technology PC 3 1 - 3 25 75 100 

A2AE09 
Aerospace Vehicle 
Structures-I 

PC 3 1 - 3 25 75 100 

A2AE10 Flight Mechanics-I PC 3 - - 3 25 75 100 

A2EC04 Electrical & Electronics 
Engineering. Lab 

BS 1 - 3 3 25 50 75 

A2AE11 Aerodynamics Lab PC - - 3 2 25 50 75 

A2AE12 
Air Craft Production 
Technology ïII Lab 

ES - - 3 2 25 50 75 

Total 16 04 09 22 200 525 725 

Mandatory Course (Non-Credit) 

A2HS17 Gender Sensitization  MC - - 3 - 25 50 75 
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III B.Tech.- I SEMESTER 

Course 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2AE13 
Aerospace  
Propulsion - I 

PC 3 1 - 3 25 75 100 

A2AE14 Aerodynamics- II  PC 3 1 - 3 25 75 100 

A2AE15 Flight mechanics - II PC 3 1 - 3 25 75 100 

A2AE16 
Aerospace Vehicle 
Structures-II 

PC 3 1 - 3 25 75 100 

 OPEN ELECTIVE - I PC 3 1 - 3 25 75 100 

A2AE20 
Aircraft Interior design 
Lab 

PC 1 - 3 3 25 75 100 

A2AE21 
Propulsion  Lab and 
Flight Simulation Lab 

PC - - 3 2 25 50 75 

A2AE22 
Aerospace Vehicle 
Structures Lab 

PC - - 3 2 25 50 75 

Total 16 05 09 22 200 525 725 

Mandatory Course (Non-Credit)        

A2AE23 

Technical Seminar-
II(Micro 
Project/EPICS/Certific
ation)/Moocôs 

MC - - 2 0 25 50 75 

 

III B.Tech.- II SEMESTER 

Course 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2AE24 Flight Vehicle Design PC 3 1 - 3 25 75 100 

A2AE25 
Aerospace 
Propulsion - II 

PC 3 1 - 3 25 75 100 

A2ME32 Heat Transfer PC 3 1 - 3 25 75 100 

 OPEN ELECTIVE-II OE 3 1 - 3 25 75 100 

 
PROFESSIONAL 
ELECTIVE - I 

PE 3 1 - 3 25 75 100 

A2HS13 
Advanced English 
Communication Skills 
Lab 

HS 
- - 3 2 25 50 75 

A2AE34 
Flight Vehicle Design 
Lab 

PC - - 3 2 25 50 75 

A2ME41 Heat Transfer Lab PC - 1 3 2 25 50 75 

A2AE35 
Comprehensive Viva-
I 

CC - - 2 1 - 50 50 

Total 15 06 11 22 250 525 775 

Note: Industry Oriented Mini Project Carried out during summer vacation between III Year 

ï II SEM and IV year ï I SEM as evaluated in IV year-I SEM  
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IV B.Tech.- I SEMESTER 

 
Course 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2AE36 Aero Materials  HS 3 1 - 3 25 75 100 

A2AE37 
Computational Fluid 
Dynamics 

PC 3 1 - 3 25 75 100 

A2AE38 
Mechanical 
Vibrations and 
Structural Dynamics 

PC 3 1 - 3 25 75 100 

 OPEN ELECTIVE-III OE 3 - - 3 25 75 100 

 
PROFESSIONAL 
ELECTIVE - II 

PE 3 1 - 3 25 75 100 

A2AE46 
Computational 
Structural Analysis 
Lab 

PC - - 3 2 25 50 75 

A2AE47 
Computational Fluid 
Dynamics Lab 

PC - - 3 2 25 50 75 

A2 AE48 Aero Materials Lab PC - - 3 2 25 50 75 

  A2AE49 
Industry orientated 
Mini Project 

CC - - 2 1 - 50 50 

Total 15 04 11 22 200 575 775 

IV B.Tech.- II SEMESTER 

Course 
Code 

Course Title 
Course 

Area 

Hours per 
Week 

Credits 

Scheme of Examination 
Maximum Marks 

L T P 
Internal 

(CIE) 
External 

(SEE) 
Total 

A2HS15 
Management 
Science 

HS 3 1 - 3 25 75 100 

 
PROFESSIONAL 
ELECTIVE ï III 

PE 3 1 - 3 25 75 100 

 
PROFESSIONAL 
ELECTIVE ï IV 

PE 3 1 - 3 25 75 100 

A2AE57 
Comprehensive 
Viva-II 

CC - - - 1 - 50 50 

A2AE58 Project  CC - - 14 10 50 150 200 

A2AE59 Seminar CC - - 3 2 50 - 50 

Total 09 03 17 22 175 425 600 
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OPEN ELECTIVES:   ð     OE1 OE2 OE3 

A2AE17 Fabrication Processes  A2AE27 
Introduction to Aircraft 
Industry 

A2AE39 

Guidance and 
Control of 
Aerospace 
Vehicles 

A2AE18 
Fundamentals of 
Avionics 

A2AE28 
Non destructive 
Testing Methods 

A2AE40 
Wind tunnel 
Techniques 

A2AE19 
Introduction to Jets 
And Rockets 

A2AE29 
Fundamentals of Finite 
Element Methods 

A2AE41 
Introduction to 
Aerospace 
Technology 

PROFESSIONAL ELECTIVES 

PE1 PE2 

A2AE30 Space Mechanics A2AE42 Mechanisms and Machine Design 

A2AE31 Helicopter Engineering  A2ME40 Product Life Cycle Management 

A2AE32 Fatigue and Fracture Mechanics A2AE44 Operations Research 

A2AE33 Finite Element Method  A2AE45 Airport Management 

PE3 PE4 

A2AE49 Rockets and Missiles A2AE53 Experimental Stress Analysis 

A2AE50 Propellant Technology A2AE54 Turbo Machines 

A2AE51 Aero Elasticity A2AE55 Avionics and Flight control Systems  

A2AE52 
Advanced Computational Fluid 
Dynamics 

A2AE56 CAD/CAM 
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DIFFERENTIAL EQUATIONS & APPLICATIONS 
( Common to all Branches) 

 
I B. Tech -I Semester                       L   T   P  C 
Course Code: A2HS01       3    1   -   3

  

 

COURSE OVERVIEW: 

This course develops the theory of differential equations and indicating its applications. This 

course deals with more advanced Engineering Mathematics topics which provide students with 

the relevant mathematical tools required in the analysis of problems in engineering and 

scientific professions. Topics include the differential equations of first order and their applications, 

higher order linear differential equations and their applications, functions of single variable and 

their applications, partial differential equations, Fourier series. The mathematical skills derived 

from this course form a necessary base to analytical and design concepts encountered in 

the program. 

 

Prerequisite(s): Knowledge of differentiation and integration. 

COURSE OBJECTIVES: 

1. Get the knowledge of differential equations in mathematical modeling. 

2. To explain higher order differential equations and their applications in engineering problem 
solving. 

3. The modeling to mathematical problem and there by finds a solution using mathematical 
concepts. 

4. To develop alternative ways to solve a problem and systematic approach of a solution in real 
life. 

5. To gain experience of doing independent study and research. 
 

COURSE OUTCOMES: 

   Up on successful completion of this course, student will be able to: 

1. Specify standard methods for solving differential equations and their applications in 

geometrical and physical problems. 

2. Identify different types of higher order differential equations and their applications in 

engineering problem solving. 

3. Apply partial derivatives to study maxima and minima of functions of two variables 

4.  Apply partial differential equations to solve the linear and nonlinear partial differential 

equations. 

5. Have a fundamental understanding of Fourier series and able to give Fourier expansions 

of a given  

          Function. 

6.   Participate and succeed in competitive examinations like GATE, GRE.
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SYLLABUS 

 
UNIT-I                  (8 Lectures) 

DIFFERENTIAL EQUATIONS OF FIRST ORDER AND THEIR APPLICATIONS: Exact equations 
and equations reducible to exact form- Application of first order differential equations- Orthogonal 
trajectories- Newtonôs law of cooling ï Law of natural growth and decay. 
 

UNIT ï II                (10 Lectures)  
HIGHER ORDER LINEAR DIFFERENTIAL EQUATIONS AND THEIR APPLICATIONS: Linear 

differential equations of second and higher order with constant coefficients, Non-Homogeneous term of the 
type Q(x) = e

ax
, sinax, cosax, e

ax
v(x), x

n
V(x) ïEquations reducible to linear equations with constant 

coefficients- Cauchyôs homogeneous linear equation ï Legendreôs linear equation ï Method of variation of 
parameters ïApplications to Electrical Circuits and  Simple harmonic motion. 
 

UNIT-III                          (10 Lectures) 

PARTIAL DIFFERENTIATION: Introduction ï Limit ï Continuity ï Partial derivatives ï Partial 

derivatives of Higher orders ï Homogenous function ï Eulerôs theorem on Homogenous function ï 
Total Differential Coefficients. 

 
FUNCTIONS OF SEVERAL VARIABLES:  Jacobian ï Functional dependence ï Maxima and 

Minima of functions of two variables ï Lagrangeôs method of undetermined multipliers. 
 

UNIT ï IV                         (8 Lectures) 

 PARTIAL DIFFERENTIAL EQUATIONS: Formation of partial differential equation by elimination of 

arbitrary constants and arbitrary functions- Solutions of first order linear (Lagrange) equation and nonlinear 
(standard type) equations ï Equations reducible to standard forms. 
 

UNIT ï V                                                                                                                              (8 
Lectures)  
FOURIER SERIES: Determination of Fourier coefficients-Fourier series in an arbitrary interval-Fourier 

series of  even and odd functions-Half range Fourier sine and cosine expansions. 

 

TEXT BOOKS: 
  

1. A fist course in differential   equations with modeling application by dennis  G.Zill,  Cengage 

Learning 

2. Higher Engineering Mathematics by Dr.B.S.Grewal,  Khanna  publishers 

3. Advanced Engineering Mathematics by R K Jain & S R K Iyengar, Narosa Publishers 

 

 

REFERENCE BOOKS: 

 
1. Advanced  Engineering  Mathematics by E. Kreyszig, John Wiley & Sons Publisher. 

2. Engineering  Mathematics  by N.P.Balil, Lakshmi Publications. 

3. Advanced Engineering Mathematics by Michael Greenberg, pearson Education. 
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APPLIED PHYSICS-I 
(COMMON TO ALL BRANCHES) 

B. Tech: Aero-I Semester        L T P C 
Course Code:  A2HS06        3  1  - 3  
  
Prerequisites: Fundamentals in Physics and Mathematics. 
 

COURSE OBJECTIVES: This AP (Applied Physics) subject is common to CSE, ECE, MECH, 

AERO & IT branches of UG Engineering. At the end of the course the student is expected to  

1. Summarize the different types of errors. 
2. Describe the structures of crystals and   study of  different X-ray diffraction methods . 
3. Explain the origin of Electrical and Magnetic properties of various materials. 
4. Learn the properties of laser light and how it is used  in various  fields. 
5. Comparing the different types of imaging and its importance .  

 

COURSE OUTCOMES: 

 The student will be able to  

1. Justify the propagation of errors with different methods. 
2. Identify and describe crystal structures and   size of the unit cell  by diffraction methods. 
3. Classify various magnetic, dielectric materials and apply knowledge gained in various fields.  
4. Analyze why Laser light is more powerful than normal light and how it is used  as a surgical 

tool. 
5. Evaluate the advantages of imaging  techniques. 

 
 

SYLLABUS 
UNIT-I          ( 10 hours ) 

MEASUREMENTS AND ERRORS : Measurand, precision, accuracy, certainty, resolution; 

Errors - types and sources of errors (definitions and examples), Systematic error, Random 
error, Ambiguity error, Dynamic error, Drift, Noise.  
Data Analysis- Elements of statistics including precision and variance; Propagation of error 
with example of Wheatstone bridge, Graphical representation of scientific data.  
 

UNIT-II          ( 10 hours ) 

CRYSTAL STRUCTURES: Lattice points, Space lattice, Basis, Bravias lattice, unit cell and 

lattice parameters, Seven Crystal Systems with 14 Bravias lattices , Atomic Radius, Co-
ordination Number and Packing Factor of SC, BCC, FCC, Miller Indices, Inter planer spacing of 
Cubic crystal system. 
X-ray Diffraction: Braggôs Law, X-Ray diffraction methods: Laue Method, Powder Method-

Merits and demerits. 

UNIT ïIII         ( 14 hours ) 

DIELECTRIC PROPERTIES: Electric Dipole, Dipole Moment, Dielectric Constant, Polarizability, 

Electric      Susceptibility, Displacement Vector, Types of polarization: Electronic, Ionic and 

Orientation Polarizations and Calculation of  Polarizabilities (Electronic & Ionic) -Internal Fields in 

Solids, Clausius -Mossotti Equation, Piezo-electricity and Ferro- electricity.  

MAGNETIC PROPERTIES: Magnetic Permeability, Magnetic Field Intensity, Magnetic Field 

Induction, Intensity of Magnetization,  Magnetic Susceptibility, Origin of Magnetic Moment, Bohr 

Magnetron, Classification of Dia, Para and Ferro Magnetic Materials on the basis of Magnetic 

Moment,  Hysteresis Curve on the basis of Domain Theory of Ferro Magnetism, Soft and Hard 

Magnetic Materials,  Ferrites and their Applications.  
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UNIT ï IV          ( 10 hours ) 

FUNDAMENTALS OF LASER: characteristics of  Laser, Energy levels in atoms, radiation matter 

interaction, absorption of light, spontaneous emission of light, Stimulated emission of light , 

population of energy levels, Einstein A and B coefficients, Metastable state, population inversion, 

resonant cavity, excitation mechanisms, Lasing action. 

TYPES OF LASERS & APPLICATIONS: Solid State Laser: Ruby laser, Gas Laser: He-Ne 

Laser, Semiconductor Laser, Applications of Laser: Drilling, welding, micro machining, 

measurement of long distances, in CD write devices & printers, in Medicine as a surgical tool. 

 

UNIT ï V          ( 10 hours )                                                                

Optics: Interference ï coherence (spatial, temporal) in thin films of uniform thickness (derivation); 

Diffraction Grating ï use as a monochromator. 

 IMAGING TECHNIQUES: Imaging including importance, types of imaging (microscopes, 

telescopes, cameras etc.); Classification (visible, IR, electron, magnetic, UV/X-rays, gamma rays, 

microwaves); Comparative study of different types of imaging (with respect to magnification, 

resolution, image quality, applications). 

 

TEACHING METHODOLOGIES: 

1. Animation videos 
2. Assignments uploaded in website. 
3. Tutorial questions uploaded in website. 
4. Handbook uploaded in website 

 
 

PRESCRIBED BOOKS: 

1. Modern Engineering physics : S. Chandralingam, K. Vijayakumar, S Chand Co.  
2 .   Engineering Physics: P.K.Palanisamy, Scitech Publishers. 

3.    Engineering Physics: S.O.Pillai, New age International. 

4.    Eugene Hecht & A.R Ganesan (2009), Optics, Pearson 

5.    Bottaccini M.R, E.E. Merill, Instruments and Measurements, Bell and Howell 

 

REFERENCE BOOKS: 

1. Solid State Physics: Charles Kittel, Wiley & Sons (Asia) Pvt. Ltd. 

2. Fundamentals of physics:Halliday,Resnick,Walker. 

3. Francis A.Jenkins, Harvey E. White, Fundamentals of Optics, McGraw Hill 

     Note: The figures in parentheses indicate approximate number of expected hours of instruction. 
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ENGINEERING CHEMISTRY 
 

B. Tech: Aero-I Semester        L T P C 
Course Code:  A2HS09        3 1  -  3      
 

COURSE OVERVIEW:  

This course will involve minimum lecturing, content will be delivered through assigned reading and 

reinforced with large and small group discussions, as well as assigned in class (and occasional out of class) 

group activities. Water and its treatment for various purposes, engineering materials such as plastics, 

composites, ceramic, abrasives, their preparation, properties and applications, conventional and non-

conventional energy sources, nuclear, solar, various batteries, combustion calculations, corrosion and 

control of metallic materials.  

COURSE   OBJECTIVES:  

 
1. Discover the importance of electrical energy originated from chemical reactions articulate and utilize       
    corrosion prevention strategies and estimate corrosion behavior of materials and components.  
2.Describe the role of water as an engineering material in steam and power generation.  
3. Substantiate the utility of polymers in chemical and hardware industries. Inculcate knowledge of basic  
     construction materials with its vital role.  
4. Extrapolate the application of fuels in day to day life.  
5. Focus on the behavior of different alloys in metallurgy. Understand the concept of colloid and extrapolate  
    their applications in industry.  
 

COURSE OUTCOMES:  

 

Upon successful completion of this course, student will be able to:  

1. Extrapolate the knowledge of cell, electrode, cathode, anode, electrolysis, electromotive force and    

    reference  electrode including corrosion of metals.  

2.Under standing and Explore the engineering applications of polymeric materials, cement, lubricants and  

    refractories  

3. Interpret the vitality of phase rule in metallurgy.  

4. Summarize the application of colloids and nanoparticles on industry level in controlling pollution.  
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SYLLABUS 

UNIT ï I ELECTROCHEMISTRY: Introduction, Conductance-Specific, Equivalent and Molar 

conductance, effect of dilution on electrolytic conductance. EMF: Galvanic Cells, Nernst equation, numerical 

problems. Concept of concentration cells, electro chemical series-applications. BATTERIES: Primary cells ( 

dry cells) and secondary cells (lead-Acid cell, Ni-Cd cell). Applications of batteries. Fuel cells ï Hydrogen ï 

Oxygen fuel cell; Advantages and Applications. 

CORROSION AND ITS CONTROL: Introduction, causes of corrosion, theories of corrosion ï Chemical, 

Electrochemical corrosion. Corrosion control methods ï Cathodic protection, sacrificial anode, impressed 
current cathode. Surface coatings ï electroplating, metal cladding. Hot dipping (galvanization & tinning).  

UNITïII 
 WATER TREATMENT: Introduction to Hardness, causes, expression of hardness, units. Types of 

hardness. Boiler troubles ï Scale & sludges, Priming and foaming, caustic enbrittlement and boiler corrosion 
Treatment of water: Internal treatment(phosphate,colloidal,calgon and carbonate treatment) & External 
treatments: Lime- soda process, Ion exchange and Zeolite process. Desalination: Reverse osmosis and its 
significance. Numerical problems. 

UNITïIII  
ENGINEERING MATERIALS: HIGH POLYMERS: Introduction,Cassification of polymers. Plastics: 

Thermoplastics & Thermosets. Preparation, properties and engineering applications of plastics: Poly vinyl 
chloride, Teflon, Bakelite. Rubbers: Natural rubber and its vulcanization. Synthetic rubbers: Buna-S. Fibers: 
preparation, properties and applications of Polyester,Nylon. Conducting Polymers: mechanism of conduction 
in poly acetylene and applications of Conducting Polymers . 

MATERIALS CHEMISTRY: Lubricants: characteristics of a good lubricant, classification with examples of 

lubricants and mechanism of lubrication (thick film , thin film and extreme pressure). 
Nanotechnology: Origin of Nanotechnology, Nano Scale, Surface to Volume Ratio, Bottom-up Fabrication: 
Sol-gel Process; Top-down Fabrication: Chemical Vapor Deposition, Physical, Chemical and Optical 
properties of Nano materials, Characterization (SEM, TEM ,XRD), Applications. 

UNITïIV  
ENERGY SOURCES: Fuels: Classification fuels: Calorific value (LCV & HCV) and problems solid, liquid, 

gaseous fuels. Solid fuels: Coal- Its analysis by proximate and ultimate analysis. Liquid fuels: Petroleum  
and its refining. Gaseous fuels: Natural gas, LPG, CNG and their applications. Flue gas: Analysis of Flue 
gas by Orsatôs method. Combustion- problems 

UNITïV  

 
PHASE RULE: Gibbôs phase rule equation. Definition of Terms: Phase, Components and Degrees of 

Freedom. Significance and limitations of phase rule. Phase diagrams: One component system- Water 
system. Two component system- Silver- lead system.  

SURFACE CHEMISTRY: Adsorption: Types of adsorption. Adsorption isotherm: Langmuir adsorption 

isotherm, applications of adsorption. Colloids: Classification of colloids. Properties of colloids: Electrical & 
optical properties. Applications of colloids.  

TEXT BOOKS:  
1.  PC Jain & Monica Jain, (2008). Engineering Chemistry, Dhanpatrai Publishing Company.  

REFERENCE BOOKS:  

 
1. S.S Dara & Mukkanti, (2006). Engineering Chemistry, S. Chand & Co. New Delhi.  
2.  K.N Mishra, R.P Mani &B. Rama Devi(2009). Chemistry of Engineering Materials, CENGAGE.  
3.  J.C Kuriacase & J Raja ram (2004), Engineering Chemistry, Tata McGraw Hills Co. New Delhi.  
4. Engineering Chemistry by M Tirumala Chary & E. Laxminarayana (Second Edition), Scitech Publications, 
Chennai. 
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COMPUTATIONAL METHODS & INTEGRAL CALCULUS 

 

B. Tech-Aero-I Semester      L    T   P  C 
Course Code: A2HS02      3    1   -    3 

  
CourseOverview: 

Thecoursematterisdividedinto5chapterscoveringduly-recognizedareasoftheoryandstudy.This 

CoursedealswithmoreadvancedEngineeringMathematicsandStatisticstopicswhichprovidestudents 

with the relevant mathematical and statistical tools required in the analysis of problems in 

engineeringand scientific professions. The topics covered include probability, random variables and 

distributions,solutions of algebraic and transcendental equations, interpolation, curve fitting, 

numerical integration andnumerical solution of ordinary differential equations, Improper integration, 

multiple integrals and their applications, Vector integral theorems(Greenôs, Stokeôs and Gaussôs 

divergence theorems). The mathematical skills derived from this course forma necessary base to 

analytical and design concepts encountered in the programme. 

Prerequisite(s):NIL 

COURSEOBJECTIVES: 

1. Develop an understanding of the role of distributions inengineering. 

2. Acquaint students with the fundamental concepts of solving algebraic 
andtranscendental equations. 

3. Develop an understanding of the role of Numerical Analysis inengineering. 

4. To gain experience of doing independent study andresearch. 

COURSE OUTCOMES: 

Up on successful completion of this course, student will be ableto: 

1. Classify discrete and continuous distributionfunctions. 

2. Determine numerical solution of Non Linearequations. 

3. Discuss the Stability of a system ofequations. 

4. Demonstrate the use of curve fitting in correlation and regressionanalysis. 

5. Explain numerical differentiation andintegration. 

6. Examine numerical interpolation and approximation offunctions. 

7. Interpret errors in Numerical Methods. 

8. Evaluate double integrals by changing variables, changing order and triple integration to find 
the area and volume of given region. 

9. Apply Beta and Gamma functions to evaluate improper integrals. 

10. Apply Greenôs theorem to evaluate line integrals along simple closed contours on the plane, 
Stokeôs theorem to give physical interpretation of the curl of a vector field and 
Divergencetheorem to give physical interpretation of the divergence of a vectorfield. 
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SYLLABUS 
 

UNIT-I                                                                                                                                                        
                      (8 Lectures)  
ALGEBRAIC AND TRANSCENDENTAL EQUATIONS:  
Introduction ï Graphical interpretation of solution of equations. Bisection method - Regula-falsi method - 
Iteration method - Newton-Raphson method ï Solving system of non-homogeneous equations by L ï U 
decomposition method (Crouts method) ï Jacobiôs Method ï Gauss seidel iteration method.  
 

UNIT-II              (8 Lectures) 

INTERPOLATION: Finite differences: Forward, Backward and Central differences - Other difference 
operators and relations between them - Differences of a polynomial ï Missing terms - Newtonôs forward 
interpolation, Newtonôs backward interpolation, Gaussôs forward and backward interpolation formulae and 
Stirlingôs formula. Interpolation with unequal intervals ï Lagrangeôs interpolation. 
 
CURVE FITTING: Method of least squares - Fitting a straight line, second degree parabola and non-linear 
curves of the form y= a e 

b x
, y= a x 

b,
 y = a b 

x 
 by  the method of  least squares. 

 

UNIT-III                                                                                                                                                      
               (8 Lectures) 

NUMERICAL INTEGRATION :  

Newton-cotes quadrature formula - Trapezoidal rule - Simpsonôs one-third rule - Simpsonôs three-eighth rule. 
 
NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS: Taylorôs series method ï 

Picardôs method - Eulerôs - modified Eulerôs Method - Runge-Kutta method  
 

UNIT-IV                                                                                                                                                      
               (10 Lectures) 

IMPROPER INTEGRATION,MULTIPLE INTEGRALS & APPLICATION 
BETA AND GAMMA FUNCTIONS: Relation between them, their properties ï Evaluation of improper 

integrals using Gamma/Beta function. 

MULTIPLE INTEGRALS:  Double and triple integrals ï Change of order of integration-Change of 

variables in double integrals.Finding the area and volume of a region using double and triple integration 
 

UNIT-V                                                                                                                                                           
               (10 Lectures) 

VECTOR CALCULUS: Scalar and vector point functions - Gradient, divergence, curl and their related 

properties -Solenoidal and irrotational vector point functions - Scalar potential function - Laplacian operator - 
Line integral - work done - surface integrals - volume integral - Vector integral theorems - Greenôs theorem 
in a plane - Stokeôs theorem - Gauss divergence theorem (all theorem statements and their verification)  
 

TEXT BOOKS: 
  
Numerical Methods for Scientific and Engineering Computation by M.K. Jain, S.R.K.Iyengar and R.K. Jain, 
New Age International Publishers 
Higher Engineering Mathematics by Dr.B.S.Grewal,  Khanna  publishers. 

 
REFERENCE BOOKS: 
 
Introductory Methods of Numerical Analysis by S. S. Sastry, PHIL Learning Pvt.Ltd 

Advanced Engineering Mathematics by E. Kreyszig, John Wiley & Sons Publisher. 

Advanced Engineering Mathematics by Lawrence Turyn, CRC press 
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COMPUTER PROGRAMMING 
 

B. Tech-Aero-I Semester      L    T     P  C 
Course Code: A2CS01      3    1    -    3 

     
COURSE OBJECTIVES: 

1 Learn how to write modular, efficient and readable C programs 
2 Declare and manipulate single and multi-dimensional arrays of the C data types.  
3 Describe the techniques for creating program modules in C using functions and recursive functions.  
4 Create and manage derived data types and perform operations on files.  
5 Utilize pointers and dynamic memory allocation functions to efficiently solve problems  

 

COURSE OUTCOMES: 
Upon completion of the course, the students are expected to:  

1 Write, compile and debug programs in C language.  
2 Use different data types in a computer program.  
3 Design programs involving decision structures, loops, arrays and functions.  
4 Explain the difference between call by value and call by reference  
5 Understand the dynamics of memory by the use of pointers.  
6 Use different file operations to create/update basic data files. 

 
 

SYLLABUS 

UNIT-I 

INTRODUCTION TO THE C LANGUAGE ï Algorithm, Pseudo code, Flow chart, Background, C 

Programs, Identifiers, Data Types, Variables, Constants, Input / Output, Operators(Arithmetic, relational, 

logical, bitwise etc.), Expressions, Precedence and Associativity, Expression Evaluation, Type conversions, 

Statements- Selection Statements(making decisions) ï if and switch statements, Repetition statements ( 

loops)-while, for, do-while statements, Loop examples, other statements related to looping ï break, 

continue, goto, Simple C Program examples. 

UNIT-II 

FUNCTIONS- Introduction to Structured Programming, Functions- basics, user defined functions, inter 

function communication(call by value, call by reference), Standard functions, Storage classes-auto, register, 

static, extern, scope rules, arrays to functions, recursive functions, example C programs. 

Arraysï Basic concepts, one-dimensional arrays, two ï dimensional arrays, multidimensional arrays, C 

programming examples 

UNIT ï III 

POINTERSï Introduction (Basic Concepts), pointers to pointers, compatibility, Pointer Applications-Arrays 

and Pointers, Pointer Arithmetic, memory allocation functions, array of pointers, pointers to void, pointers to 

functions, command ïline arguments. 

STRINGS ï Concepts, C Strings, String Input / Output functions, string manipulation functions, string / data 

conversion, C program examples. 

UNIT-IV 

ENUMERATED, STRUCTURE, AND UNION TYPESï The Type Definition(typedef), Enumerated 

types, Structures ïDeclaration, initialization, accessing structures, operations on structures, Complex 

structures, structures and functions, Passing structures through pointers, self referential structures, unions, 

bit fields, C programming examples  
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UNIT-V 

INPUT AND OUTPUT ï Concept of a file, streams, text files and binary files, Differences between text 

and binary files, State of a file, Opening and Closing files, file input / output functions (standard library input / 

output functions for files), file status functions (error handling),Positioning functions, C program examples. 

TEXT BOOKS: 

1) Computer Science: A Structured Programming Approach Using C, B.A.Forouzan and R.F. Gilberg, 
Third Edition, Cengage Learning. 

2) The C Programming Language by Brian Kernighan and Dennis Ritchie 2nd edition  

 

REFERENCE BOOKS:  

1) Let Us C Yashavant kanetkar BPB. 

2) Absolute beginner's guide to C, Greg M. Perry, Edition 2,Publisher: Sams Pub., 1994. 
3) Computer Programming and Data Structures by E Balagurusamy, Tata McGraw Hill. 

 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



AERONAUTICAL ENGINEERING 

MLR Institute of Technology-UG-Regulations & Syllabus-MLR16                                                  Page 33  

APPLIED PHYSICS AND ENGINEERING CHEMISTRY LAB 
 

B.Tech.-Aero-I Semester       L    T   P  C 
Course Code: A2HS10          -   -   3   2 

APPLIED PHYSICS LAB 
COURSE OVERVIEW: 
Applied Physics laboratory course includes the experimental methods for the determination of the 
mechanical property (Rigidity modulus of a given material), frequency of an AC Signal, basic electronic 
circuits (LED, RC, LCR circuits), and to study characteristics of LASERS & Optical fiber (LASER 
wavelength, divergence, Numerical aperture of fiber, Losses in fibers) and Polarisation of light. And also 
about study of Hall effect , Planckô s constant. This interdisciplinary knowledge is designed for the 
continuous innovation occurring with technology. 
 

COURSE OBJECTIVES: 
 
The experiments are selected from various area of Physics like Physical Optics, Lasers, Fiber Optics, 
Mechanics, Electricity & Magnetism and Basic Electronics. 

1. To describe the rigidity modulus of given wire by using Torsional pendulum 
2. To impart knowledge of LED and SOLAR CELLS. 
3. To familiarize the propagation of laser light and how it is used for communication in Optical 

Communication network. 
4. To teach how to calculate energy gap of given semiconductor 
5. To describe Metling point of solids 
6. To describe the phenomenon of  Hall effect and Calculation of Plank Constant. 

 

COURSE OUTCOMES: 
Up on successful completion of this course, student will be able to: 

1. Identify elastic materials and modulus by its properties 
2. Select LED or SOLAR CELL for variety of applications 
3. Analyze energy gap of semiconductor, Resonance of LCR and Time Constant of RC circuits 
4. Analyze the wavelength of laser source using diffraction grating. 
5. Evaluate the magnetic field along the axis of a current carrying coil by using Stewart&Geeôs 

apparatus and Speed of light in glass 
6. Compare the interference phenomenon by using Newtonôs ring apparatus. 
7. Analyze how Haidinger fringes are used to measure thickness of given thin film 

 
LIST OF EXPERIMENTS: 
(Any 06 experiments compulsory) 

1. Error Analysis and Graph Drawing 
2. Study of V-I characteristics of an LED 
3. Determination of numerical aperture ï optical Fibers. 
4. Study of V-I characteristics of Solar Cell 
5. Determination of Energy gap of a given Semiconductor material 
6. Determination of rigidity modulus of the material of a given wire-Torsional  Pendulum 
7. Determination of wavelength of given laser source by using diffraction grating 
8. Study of variation of magnetic field along a circular current carrying conductor ï Stewart & Gee 

apparatus. 
9. Determine the radius of curvature of given convex lens by forming Newtonôs rings 
10. To calibrate a thermistor using a thermometer and using the calibrated thermistor as 
11. temperature sensor find the melting point of a given chemical compound 
12. To measure the value of Planckô s constant óhô 
13. To study Hall effect in extrinsic semiconducting samples and determine the type of Semiconductor 

and   density of majority charge carriers 
 

LABORATORY MANUAL: 

1. Laboratory Manual of Engineering Physics by Dr.Y.Aparna & Dr.K.Venkateswara Rao (V.G.S 
Publishers) 

2. Solar photovoltaics ï Technology Fundamentals system:  A  manual for Technics, Trainers & 
Engineers 2013 
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ENGINEERING CHEMISTRY LAB 
 

COURSE OVERVIEW:  
Although engineers are not expected to carry out chemical analysis by themselves it is absolutely essential 
for them to have appreciation regarding the principles, applications, merits and limitations of the modern 
techniques of instrumental chemical analysis. The objective of few instrumental techniques, namely, pH 
metry, potentiometry, conductometry is to inculcate the knowledge of engineering chemistry discipline. The 
experiments on ion selective electrodes are proved to be vital in engineering applications on industrial level.   

 
COURSE OBJECTIVES:  

1 Determination of strength of a solution Conduct metrically. 
2 Determination of strength of a solution Potentiometrically  
3 Determination of Hardness of water. 
4  Determination of Surface Tension and Viscosity of liquids. 
Synthesis of organic compound. 

 
COURSE OUTCOMES:  

Up on successful completion of this course, student will be able to:  
1 Understand the advantages of Conductometry and Potentiometry.  
2  Handle sophisticated instruments, to interpret the results and to calculate other  

parameters.  
3 Correlate the impurities with hardness of water.  
4 Analyze the importance of temperature for Viscosity and Surface Tension.  

Know to maintain different reaction conditions to get maximum yield.  
 

LIST OF EXPERIMENTS:  
 
INSTRUMENTAL METHODS:  

1. CONDUCTOMETRY: 
 a. Conductometric titration of strong acid Vs strong base.  

 b. Conduct metric titration of mixture of acids Vs strong base.  

2. POTENTIOMETRY: 
 a. Potentiometric titration of strong acid Vs strong base.  
 b. Potentiometric titration of weak acid Vs strong base.  

3. COMPLEXOMETRY: 
 a. Estimation of hardness of water by EDTA method.  

4. PHYSICAL PROPERTIES: 
 a. Determination of viscosity of sample oil by Ostwaldôs viscometer 
 b. Determination Surface Tension of lubricants 

5. ORGANIC SYNTHESIS: 
 a. Preparation of organic compounds Aspirin  
 

DEMONSTRATION EXPERIMENTS   
 1. Preparation of Thiokol rubber 
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COMPUTER PROGRAMMING USING C LAB 
 

B. Tech-Aero-I Semester         L    T   P  C 
Course Code: A2CS02             --  3    2 

 

COURSE OBJECTIVES  

1. Gain a working knowledge of C programming to write modular, efficient and readable C programs by 
Identifying the structural elements and layout of C source code.  

2. Declare and manipulate single and multi-dimensional arrays of the C data types and derived data 
types like structures, unions.  

3. Use functions from the portable C library and to describe the techniques for creating program 
modules using functions and recursive functions. 

4. Manipulate character strings in C programs. Utilize pointers to efficiently solve problems. 
5. Allocate memory to variables dynamically and Perform operations on text and binary files.  

 

COURSE OUTCOMES:  

Upon completion of the course, the students are expected to:  

1. Understand the basic terminology used in computer programming and to write, compile and debug 
programs in C language.  

2. Design programs involving decision structures, loops ,arrays and functions.  
3. Understand the dynamics of memory by the use of pointers.  
4. Use different file operations to create/update basic data files.  

 

EXPERIMENTS 

WEEK 1  

a. Basic Linux commands  
b. Write C programs to implement basic arithmetic operations ï sum, average, product, difference, quotient 
and remainder of given numbers etc.  

WEEK 2 

a. Write a C program to find largest and smallest of given numbers. 

b. Write a C program to find roots of a quadratic equation.  

WEEK 3 

a. Write a C program to find the grade of a student 
a. Write a C program which takes two integer operands and one operator form the user(+,-,*,/,% use switch) 

WEEK4 

a. Write a C program to find Sum of individual digits of given integer 
b. Write a C program to generate first n terms of Fibonacci series 
c. Write a C program to generate prime numbers between 1 and n 

WEEK 5 

a. Write a C program to calculate sum of series  SUM=1-x
2
/2! +x

4
/4!-x

6
/6!+x

8
/8!-x

10
/10! 

b. Write a C program to generate Pascal's triangle 

WEEK 6 

a. Write a C program to find the factorial of a given integer using recursion and non recursion 
b. Write a C program to find GCD of given integers using recursion and non recursion 

WEEK 7 

a. Write a C program to find largest and smallest number in a list of integers 
b. Write a C program to find Addition of Two Matrices 
c. Write a C program to find Multiplication of Two Matrices 
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WEEK 8 

a.Write a C program to print 2-D array using pointers 
b.Write a C program to allocate memory dynamically using memory allocation functions (malloc, calloc, 
realloc, free) 

WEEK 9 

 Write C Program that uses functions to perform the following operations: 
a)    i)insert  sub-string into  main string from  given pos. 
       ii) Delete n Characters from a given position in given string. 
b) Check whether the given string is a palindrome or not 

WEEK 10 

a) Write a C program to copy one file to another 
b) Write a C program to reverse first n characters in file(file name  and  n specified on command line) 

WEEK 11 

a) Write a C program to display the contents of a file 
b) Write a C program to merge two files into a third file 
 

WEEK 12 

Write a C program that uses functions to perform following operations on complex numbers  a) read b)write 
c)add d)multiply  (Use structure to represent complex number) 

TEXT BOOKS:  

1. C programming and Data Structures, P. Padmanabham, Third Edition, BS Publications  

2. Computer Programming inC, V. Rajaraman, PHI Publishers.  

3. C Programming, E.Balagurusamy, 3rd edition, TMH Publishers.  
4. Mastering C, K.R. Venugopaland S.R. Prasad, TMH Publishers. 
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IT WORKSHOP & ENGINEERING WORKSHOP 
 

B. Tech-Aero-I Semester          L    T   P    C 
Course Code: A2HS20         1     --  3    3 

 
IT WORKSHOP 

LIST OF EXPERIMENTS: 
 
1. PC HARDWARE:  

 

TASK 1 --- Identifying Computer peripherals and its functions. 
TASK 2 ---Assembling and Disassembling of PC  

  
1. Make comparative study of motherboards.   
2. Observe and study various cables and connectors.  
3. Study various cards used in a system viz. LAN card, Network Interface Card etc.   
4. Study on various drives viz. CD Drive, Floppy Drive. 
5. Study on hard disk viz.SSD,HDD.  
6. To remove, study and replace CD ROM drive.   
7. To Study on various types of printers viz. Dot Matrix, Laser, InkJet,etc.  
8. To study parts of keyboard and mouse.   
9. To assemble a PC.  

 

TASK---3:Every Student should individually install MS Windows on the personal computer. Lab 

Instructor should verify the installation and follow it up with a VIVA. 
 

TASK ---4: Every student should install Linux on a computer. That computer should have windows 

installed. The system should be configured as dual boot with both Windows and Linux. Lab 
Instructor should verify the installation and follow it up with a VIVA. 

 
  

2. INTERNET & WORLD WIDE WEB:  

 

TASK 5-Orientation & Connectivity Boot Camp: Students should get connected to their Local Area 
Networkand access the Internet. In the process they configure the TCP/IP setting. Finally students 
should demonstrate, to the instructor, how to access the websites and email. If there is no internet 
connectivity preparations need to be made by the instructors to simulate the WWW on the LAN.  

 
TASK 6- Web Browsers, Surfing the Web: Students customize their web browsers with the LAN 
proxysettings, bookmarks, search toolbars and pop up blockers. Also, plug-ins like Macromedia Flash 
and JRE for applets should be configured.  

 

TASK 7- Search Engines & Netiquette: Students should know what search engines are and how to 
use thesearch engines. A few topics would be given to the students for which they need to search on 
Google. This should be demonstrated to the instructors.  

 

TASK 8- Cyber Hygiene: Students would be exposed to the various threats on the internet and would 
beasked to configure their computer to be safe on the internet. They need to first install an antivirus 
software, configure their personal firewall and windows update on their computer. Then they need to 
customize their browsers to block pop ups, block active x downloads to avoid viruses and/or worms.  
 

3. MICROSOFT OFFICE  
MS WORD  

 
TASK 9 AND 10ï Word Orientation: Wordï Accessing, overview of toolbars, saving files, Using  

MS EXCEL  
 

Task 11 and 12 - Excel Orientation : Excel ïAccessing, overview of toolbars, saving excel files, Using 
help andresources, Gridlines, Format Cells, Summation, auto fill, Formatting Text, Cell Referencing, 
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Formulae in excel  
 

ï average, standard deviation, Charts, Renaming and Inserting worksheets, Hyper linking, Count 
function, LOOKUP/VLOOKUP, Split cells, freeze panes, group and outline, Sorting, Boolean and 
logical operators, Conditional formatting, Pivot Tables, Interactive Buttons, Importing Data, Data 
Protection, Data Validation  

 

MS POWER POINT 
 

Task 13 and 14 - PPT Orientation, Slide Layouts, Inserting Text, Word Art, Formatting Text, Bullets 
andNumbering, Auto Shapes, Lines and Arrows, Hyperlinks, Inserting ïImages, Clip Art, Audio, 
Video, Objects, Tables and Charts, Master Layouts (slide, template, and notes), Types of views 
(basic, presentation, slide slotter, notes etc), Inserting ï Background, textures, Design Templates, 
Hidden slides, Auto content wizard, Slide Transition, Custom Animation, Auto Rehearsing. 

 
REFERENCE BOOKS: 
1. Vikas Gupta (2008), Comdex Hardware and Networking Course Kit, DreamTech press, New Delhi, 

India.  
2. Sumitabha Das (2008), UNIX concepts and applications, 4

th
 Edition, Tata McGraw Hill, New Delhi, 

India. 
 

ENGINEERING WORKSHOP 

 
At least two exercises from each trade  
  
1. TRADES FOR EXERCISES: 
  

 Week -1: Carpentry exercises-1 

Week-2: Carpentry exercises-2 
Week-3: Fitting exercises-1 
Week-4: Fitting exercises-2 
Week-5: House wiring exercises-1 and exercises-2 
Week-6: Tin smithy exercises-1 and exercises-2 
Week-7: Foundry exercises-1 and exercises-2   

 

2. DEMONSTRATION TRADES: 
  
a. Black Smithy  
b. Welding  
c. Plumbing 

 
TEXT BOOKS: 
 

1. H. S. Bawa (2007), Workshop Practice, Tata McGraw-Hill Publishing Company Limited, New Delhi. 
2. A. Rajendra Prasad, P. M. M. S. Sarma (2002), Workshop Practice, Sree Sai Publication, New Delhi. 

 

REFERENCE BOOKS: 
 

1. K. Jeyachandran, S. Natarajan, S. Balasubramanian (2007), A Primer on Engineering Practices 
Laboratory, Anuradha Publications, New Delhi. 

 
2   T. Jeyapoovan, M. Saravanapandian, S. Pranitha (2006), Engineering Practices Lab Manual,  
     VikasPublishing House Private Limited, New Delhi. 
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TECHNICAL SEMINAR & COMPUTATIONAL MATHEMATICS 
(FOSS) 

B. Tech-Aero-I Semester       L    T   P  C 
Course Code: A2HS18         -   -    -   2 

 
OBJECTIVE: 

Seminar is an important component of learning in an Engineering College, where the student gets 

acquainted with preparing a report & presentation on a topic. 

 

PERIODICITY / FREQUENCY OF EVALUATION   : Twice 

 

PARAMETERS OF EVALUATION: 

1. The seminar shall have topic allotted and approved by the faculty.  

2. The seminar is evaluated for 25 marks for internal and 25 marks for external.  

3. The students shall be required to submit the rough drafts of the seminar outputs within one 

week of the commencement of the class work. 

4. Faculty shall make suggestions for modification in the rough draft. The final draft shall be 

presented by the student within a week thereafter. 

5. Presentation schedules will be prepared by Department in line with the academic calendar. 

 

THE SEMINARS SHALL BE EVALUATED IN TWO STAGES AS FOLLOWS: 

 

A. ROUGH DRAFT 

 

In this stage, the student should collect information from various sources on the topic and collate 

them in a systematic manner. He/ She may take the help of the concerned faculty. 

The report should be typed in ñMS-Wordò file with ñcalibriò font, with font size of 16 for main heading, 

14 for sub-headings and 11 for the body text. The contents should also be arranged in Power Point 

Presentation with relevant diagrams, pictures and illustrations. It should normally contain 10 to 15 

slides, consisting of the followings: 

 

1. Topic, name of the student & faculty 1 Slide 

2. List of contents 1 Slide 

3. Introduction 1Slides 

4. Descriptions of the topic (point-wise) 6 - 10 Slides 

5. Conclusion 1 - 2 Slides 

6. References/Bibliography 1 Slide 

 

The soft copy of the rough draft of the seminar presentation in MS Power Point format along with the 

draft report should be submitted to the concerned faculty, with a copy to the concerned HOD within 

stipulated time The evaluation of the rough draft shall generally be based upon the following. 
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1 Punctuality in submission of rough draft 2 

2 Dress Code 3 

3 Resources from which the seminar have been based 2 

4 Report , and content of Presentation 5 

5 Depth of the students knowledge in the subject 5 

6 Reception from Questions 5 

7 Time Management, Classroom Dynamic 3 

 Total Marks 25 

 

After evaluation of the first draft the supervisor shall suggest further reading, additional work and 

fine tuning, to improve the quality of the seminar work. 

 

Within 7 days of the submission of the rough draft, the students are to submit the final draft 

incorporating the suggestions made by the faculty. 

 

B. PRESENTATION: (EXTERNAL ) 
 

After finalization of the final draft, the students shall be allotted dates for presentation (in the 

designated seminar classes) and they shall then present it in presence students, HOD, Incharge, 

faculties of the department and at least one faculty from some department / other department. 

 

The student shall submit 3 copies of the Report neatly bound along with 2 soft copies of the PPT in 

DVD medium. The students shall also distribute the title and abstract of the seminar in hard copy to 

the audience. The final presentation has to be delivered with 18-25 slides. 

 

The evaluation of the Presentation shall generally be based upon the following. 

 

1. Contents 5 Marks 

2. Delivery 5 Marks 

3. Relevance and interest the topic creates 5 Marks 

4. Ability to involve the spectators 5 Marks 

5. Question answer session 5 Marks 

 Total 25 Marks 

 

4. WHO WILL EVALUATE? 
The presentation of the seminar topics shall be made before an internal evaluation committee comprising 

the Head of the Department or his/her nominee, seminar supervisor and a senior faculty of the department / 

other department. 
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I B.TECH II SEMESTER  

 SYLLABUS  
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LINEAR ALGEBRA & INTEGRAL TRANSFORMS 
 

B.Tech.-Aero-II Semester        L    T   P  C 
Course Code: A2HS03        3   1    -   3 

 

COURSE OVERVIEW: 

This course focus on basic areas of theory and more advanced Engineering Mathematics 

topics which provide students with the relevant mathematical tools required in the analysis of 

problems in Engineering and scientific professions. The topics covered include solutions for 

linear systems, Eigen values and Eigen vectors, linear transformation, Laplace transforms, 

Application of partial differential equations, Fourier Transforms. The mathematical skills derived 

from this course form a necessary base to analytical and design concepts encountered in the 

program 

Prerequisite(s): 

¶ NIL 

COURSE OBJECTIVES: 

1. Learn concepts of matrix algebra, methods of solving system of linear equations and 
determine eigen values and eigen vectors of a matrix 

2. Understand how the eigen values and eigen vectors of Hermitian, Unitary and 
Normal matrices differ from those of general matrices. 

3. Know the basic properties of standard partial differential equations to solve 
engineering problems 

4. Determine the Fourier Transforms of a given function. 
5. Analyze the characteristics and properties of Fourier transforms 

 

COURSE OUTCOMES: 

After completing this course, the student will be able to: 

1. Use elementary transformations to reduce matrices to echelon form, normal form and 
hence find their rank. 

2. Make use of echelon forms in finding the solution of system of linear equations. 

3. Compute eigen values and eigen vectors of square matrices. Reduce the quadratic form to 
canonical form. 

4. Apply Laplace transform to solve differential equations which will be converted  
a. toalgebraic equatin. 

5. Determine Fourier transform, Fourier sine and cosine transform of a function 

6. Apply partial differential equations to solve engineering problems 
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SYLLABUS 

UNIT ï I                                                              
               (10 Lectures)  

THEORY OF MATRICES:Real matrices: Symmetric-skew-symmetric and orthogonal matrices ï

Complex matrices: Hermitian, Skew ïHermitian and Unitary matrices ïElementary row and 

column transformations ïElementary matrix-Finding rank of a matrix by reducing to Echelon 

form and Normal form-Finding the inverse of a matrix using elementary row/column 

transformations (Gauss-Jordan method)-Consistency of system of linear equations 

(homogeneous and non-homogeneous) using the rank of a matrix ïSolving m n and n n linear 

system of equations by Gauss Elimination-Cayley-Hamilton Theorem (Statement and 

verification)-Finding inverse and powers of a matrix by Cayley-Hamilton Theorem 

UNIT ï II               (10 Lectures)   
LINEAR TRANSFORMATIONS: Linear dependence and independence of vectors ïLinear 
Transformation, orthogonal transformation-Eigen values and Eigen vectors of a matrix-properties 
of eigen values and eigen vectors of real and complex matrices- Diagonalization of a matrix. 
Quadratic forms up to three variables-Rank, Index, Signature and Nature of Quadratic form-
Reduction of a Quadratic form to canonical form using linear and orthogonal transformations. 

UNIT ï III               (10 Lectures) 
LAPLACE TRANSFORM AND ITS APPLICATIONS TO ORDINARY DIFFERENTIAL 
EQUATIONS: Laplace transforms of elementary functions- First shifting theorem - Change of 
scale property ï Multiplication by tn- Division by t ï Laplace transforms of derivatives and integrals 
ï Unit step function ï Second shifting theorem ï Periodic function ï Evaluation of integrals by 
Laplace transforms ï Inverse Laplace transforms- Method of partial fractions ï Other methods of 
finding inverse transforms ï Convolution theorem ï Applications of Laplace transforms to ordinary 
differential equations. 
 
UNIT ï IV                 (8 Lectures) 
FOURIER TRANSFOREMS: Fourier integral theorem (statement)-Fourier sine and cosine 
integrals ïFourier transforms ïFourier sine and cosine transforms-properties- Inverse 
transforms-Finite Fourier transforms ï Parsevalôs Identity. 
 
UNIT ï V                 (8 Lectures)  
SECOND ORDER PARTIAL DIFFERENTIAL EQUATIONS AND APPLICATIONS:Method of 
separation of variables for second order equations-Applications of Partial differential equations- 
one dimensional wave equation, Heat equation. 

  
TEXT BOOKS:  

1. Higher Engineering Mathematics by Dr.B.S.Grewal,  Khanna  publishers. 
2. Engineering  mathematics Vol ïI by Garg and  Guptha,  person  publishers  
3. Advanced Engineering Mathematics by R K Jain& S R K Iyengar,Narosa 

Publishers 
 
REFERENCE BOOKS: 
 

1. Advanced Engineering  Mathematics by E. Kreyszig, John Wiley & Sons Publisher. 
2. Engineering  Mathematics by N.P.Balil, Lakshmi Publications. 
3. Advanced Engineering Mathematics by Michael Greenberg, pearson Education.  
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TECHNICAL ENGLISH 
B.Tech-Aero-II Semester        L    T   P  C 
Course Code: A2HS11        3   1    -   3 

COURSE OVERVIEW:  
The basic idea behind offering this certificate course as a subject at the undergraduate 

level is to acquaint students with a language held by common consent to be the most popular 
language and predictably the most used in countries across the globe. The lessons included as 
part of syllabus, aim to take the nuances of English to students as it reveals its strengths and 
complexity when used to perform a variety of functions. For prospective engineers, nothing could 
be more useful or productive than being able to reach out to the world of technology and business 
through grammar, vocabulary, collocations besides letter-writing, advertisements, posters, 
technical presentations, report writing, seminars etc. Teachers of English have a special role to 
play in polishing and honing the linguistic skills of engineers in the making, through a variety of 
tasks, assignments and role plays that bring alive the language in the classroom and prepare 
students for the world of work. The mission of taking the language to students is achieved from 
teaching texts that are rich in vocabulary and grammar, texts that teach learners how to 
contextualize, situate meaning amidst ambiguity and learn the art of being able to persuade, 
compel, cajole, complain, narrate, describe etc. through recourse to a range of devices- linguistic 
and literary- on offer. Besides, the course has in mind the task of preparing students to fulfill basic 
functions with language that come their way during the course of study, such as being able to 
compose email effectively in precise writing, essay writing , prepare technical reports/papers, write 
effective business ,formal and job application letters etc. 

 

COURSE OBJECTIVES: 

On completion of this course, the students will be able to: 

1. talk about business subjects 

2. understand charts and graphs 

3. Write short business emails, reports and make notes on simple topics. 

4. Follow short telephone conversations. 

5. Follow simple presentations/demonstrations. 

6. Exchange straightforward opinions and make requests. 

7. offer advice and state routine requirements 
 

COURSE OUTCOMES: 
 
Up on successful completion of this course, student will be able to: 
 

1. Acquire the use of grammar effectively (vocabulary and so on) through extensive coursework 
on writing reports and reading comprehensions, articles, essays, general discussion etc.  

2. To bring an awareness among the future entrepreneurs about the risks in the running 
enterprises. 

3. To inculcate profound knowledge through BEC for practical, everyday use in business.  
4. Assess the skills of writing business letters in various situations and generate skills of writing 

business letters, essays and memos.   
5. Categorize the various structures of reports and compose to use them in the professional 

scenario
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SYLLABUS  
(Common to All) 

 
     

UNIT ï I 
                         (Lectures ï 10)  
Grammar : Introduction to Grammar, Parts of Speech 
Vocabulary : Technical Vocabulary 
Listening : Listening for specific information in short, long conversations and 
monologues. 
Speaking : Conversation between students in pairs and groups, general interaction and  
                               social language.   
Reading  : Reading for the Main idea, finding specific information, reading for 
detail,  
                             Reading and transferring information, Understanding the attitudes.  
Writing : Writing short messages that include certain information. 
 

UNIT ï II                                                                                                                                            
                                                                                                                            (Lectures ï10) 

Grammar : Sentence and Sentence Construction 
Vocabulary : Homophones, Homographs, Homonyms 
 Listening        : Listening for Gist and detailed meaning and to identify the attitudes 
and opinions of the speakers  
Speaking : Mini-presentations on a business theme by organizing a larger unit of 
discourse  
                               & Giving information and expressing opinions.  
Reading  : Reading for Opinion and writerôs purpose, Reading for interpreting the visual  
                               information, reading for gist.  
Writing : Writing a longer piece of correspondence based on another text. 
 
 
UNIT - III          (Lectures ï 10)
    
Grammar : Verb - Tense  
Vocabulary : Word Formation ï prefix and suffix. 
Listening        : Answering multiple choice questions on short conversations or monologues.
  
Speaking        : Two-way conversation between the candidates followed by further prompting  
                          from the interlocutor. 
Reading  : Reading for inference and Global meaning, Understanding Vocabulary and  
                          grammar in a short text 
Writing : Writing for functional/ communicative task- e.g. Re-arranging appointments,  
                          asking for permission, giving instructions. 
 

UNIT - IV               (Lectures ï 10) 

                                                                                                                                
   

Grammar : Voice and Reported speech 
Vocabulary : Synonyms and Antonyms. 
Listening        : Listening for completing notes based on conversation on a monologue.  
Speaking        : Expressing opinions, Agreeing and Disagreeing, Talking about oneself,ones  
                          current situations and plans. 
Reading  : Reading for understanding short, real world messages etc, 
Writing : Writing for apologizing and offering compensation, making or altering  
                           reservations. 
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UNIT ï V                                                                                         (Lectures ï 08)  
Grammar : Concord, Modal Auxiliary, Question Tags.   
 
Vocabulary : Business Vocabulary. 
 
Listening         : Listening for answering multiple choice questions on a longer  
                                       conversation or interview. 
Speaking          : Giving ones opinion on business situations, talking about some  
                                      prompts for an  extended period of time & Discussion with a business  
                                      situation with a partner. 
Reading  : Reading for detailed comprehension of detailed material; Skimming and  
                              Scanning. 
Writing : Writing to deal with requests, giving information about a product. 
 
 

REFERENCE BOOKS: 

1.  Business Benchmark - Norman Whitby 
2.  Business results ï Intermediate ï John Hughes, John Newton 

            3.   Web References: www.cambridgeenglish.org 
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APPLIED PHYSICS-II 
(COMMON TO ALL BRANCHES) 

B. Tech: Aero-II Semester        L T P C 
Course Code:  A2HS07        3  1 - 3  
 
Prerequisites: Fundamentals in Physics and Mathematics. 
 

COURSE OBJECTIVES: This AP (Applied Physics) subject is common to CSE, ECE, 
MECH, AERO & IT branches of UG Engineering. At the end of the course the student is 

expected to: 

1. Learn  the behavior of  matter waves and  applications of Schrodinger wave  
equations 
Periodic Potential Energy of Electron.   

2. Explain the  classification  of semiconductors and design of LED,LCD Solar cell  
3. Discuss the different types of optical fibers how it is used for communication in 

optical fiber networks. 
4. Explain the engineering applications of ultrasonics and how super conductors are 

used in transmission lines. 
5. Describe the basics of quantum teleportation. 

 

COURSE OUTCOMES: 
 The student will be able to  

1. Prove that energies of  electron is quantized when particle is moving in a potential 
box. 

2. Analyze the type of semiconductors and   construction of LCD with different 
material.  

3.  Justifying the optical fiber is more advantage than cables and optical fiber in  
sensor  application. 

4. Analyze the engineering applications of ultrasonics.   
5. Analyze the impossibility of faster than light transfer of information.   

 
 

  



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 48 
 

SYLLABUS 
 

UNIT-I          ( 12 hours ) 

QUANTUM MECHANICS: Waves and Particles, de Broglie Hypothesis, Matter 
Waves, Davisson and Germerôs Experiment, Heisenbergôs Uncertainty Principle, 
Schrodingerôs Time Independent Wave Equation-Physical Significance of the wave 
Function, Particle in One Dimensional Potential Box. 

BAND THEORY OF SOLIDS: Fermi-Dirac Statistics (Qualitative treatment), Electron 

in a periodic potential, Bloch theorem, Kronig ïPenny Model (Qualitative treatment), 

Origin of Energy Band formation in Solids, Classification of Materials into Conductors, 

Semiconductors & Insulators, Effective mass of an Electron.  

UNIT-II         ( 12 hours ) 

SEMICONDUCTOR PHYSICS: Intrinsic and Extrinsic Semiconductors, Fermi 
Level, Fermi level in Intrinsic and Extrinsic Semiconductors, Direct and Indirect 
Band gap semiconductors, Hall Effect and Applications. 

PHYSICS OF SEMICONDUCTOR DEVICES: LED materials, Construction and 

Working of LED, Advantages and Disadvantages. LCD-Characteristics of LCD, Action 

of LCD display device. Solar Cells-Photovoltaic effect, Efficiency Issues, Solar 

materials, Advantages of Solar Cells.  

UNIT ïIII          ( 10 hours ) 

FUNDAMENTALS OF FIBER OPTICS: Structure and Principle of Optical Fiber, 

Acceptance Angle, Numerical Aperture, Types of Optical Fibers (SMSI, MMSI, MMGI), 

Attenuation in Optical Fibers, Optical fiber Communication System with block diagram. 

FIBER OPTICS SENSORS: Classification of Optical sensors, Pressure or 

Temperature Sensors and Displacement Sensors, Liquid level Sensors. 

UNIT ï IV         ( 12 hours ) 

ULTRASONICS: Introduction-prodection of Ultrasonic waves-piezoelectric and 

magnetostriction method, properties and Detection of Ultrasonic waves, Engineering 

applications of Ultrasonics (Non-destrictive testing,cavitation,measurement of gauge). 

SUPERCONDUCTIVITY: Zero resistance, Critical temperature Tc ,Perfect 

diamagnetism, Meissner effect, Critical field Hc, Type I and Type II superconductors, 

Cooper pairs and formation of superconducting gap at Fermi level, Electron-Phonon 

interaction and BCS theory, Applications ï Superconducting magnets, Transmission 

lines. 

UNIT ï V         ( 10 hours ) 

QUANTUM COMPUTATION: Idea of qubit and examples of single qubit logic gates ï 

classical bits, Qubit as a two level system; Bloch vector representation of state of 

qubit; 
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CLASSICAL CRYPTOGRAPHY: Introduction to cryptography, Vermam cipher; Public 

key cryptosystem; The RSA protocol; Comments on   No cloning theorem; BB84 

protocol, Quantum Teleportation ï Basic Idea;  

TEACHING METHODOLOGIES: 

1. Animation videos 
2. Assignments uploaded in website. 
3. Tutorial questions upoloaed in website. 
4. Handbook uploaded in website. 

 

PRESCRIBED BOOKS: 

1. Modern Engineering physics : S. Chandralingam, K. Vijayakumar, S Chand Co.  
2. Engineering Physics: P.K.Palanisamy, Scitech Publishers. 
3. Engineering Physics: S.O.Pillai, New age International. 
4. Nielsen M. A., I. L Chung, Quantum Computation & Quantum Information, 

Cambridge Univ. Press 
 

REFERENCE BOOKS: 

        1.  Solid State Physics: Charles Kittel, Wiley & Sons (Asia) Pvt. Ltd. 

        2. Fundamentals of physics:Halliday,Resnick,Walker. 

        3. Engineering Physics ï By V Rajendran, Mc Graw Hill Edn. 

        4. Solar Photovoltaics ï Fundamentals, Technologies and Applications 3rd Edition, 

 PHI 

5. Modern Engineering Physics ï By S.L Gupta & Sanjeev Gupta, Dhanpat Rai 

Publications.  

6. Principles of Quantum computation and Information ï By G. Benenti, G. Casati, G. 

Strini,  World scientific. 

 

Note: The figures in parentheses indicate approximate number of expected hours of 

instruction.,  
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ENGINEERING MECHANICS 
 

B.Tech-Aero-II Semester        L    T   P  C 
Course Code: A2ME01         3     1   -  3 

 

COURSE OVERVIEW: 
 

The course engineering mechanics is the study of forces that act on various bodies and the resultant 

motion that those bodies experience. The subject provides basic principle require to design any 

component subjected to various systems of forces. The centroid and center of gravity of lines, area and 

volumes of plane and composite figures are included.  The area moments of inertia and mass moment 

of inertia is introduced to know the effect of crass section of the component on strength.  

COURSE OBJECTIVES: 
 
1. Prepare the students to work comfortably with basic engineering mechanics concepts required for 

analyzing static structures 
2. Enhance the student ability to identify an appropriate structural system to studying a given problem 

and isolate it from its environment. 
3. Give students practice in model the problem using good free-body diagrams and accurate 

equilibrium equations 
4. Identify and model various types of loading and support conditions that act on structural systems. 
5. Understand the meaning of centre of gravity (mass)/centroids and moments of Inertia.  
6. To prepare the students for higher level courses such as courses in Mechanics of Solids, 

Mechanical Design and Structural Analysis. 
 

COURSE OUTCOMES:  
 
1. Student will be able to solve problems dealing with forces in a plane or in space and equivalent 

force systems.   

2. Student will be able to determine intensity of friction in various circumferences.  

3. Student will understand and know how to find and use centroid and centre of gravity. 

4. Student will understand and know how to use area moments of inertia and mass moment of inertia 

5. Students will understand and apply the virtual work principle to various applications. 
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SYLLABUS 
 

UNIT - I 
 
INTRODUCTION TO ENGINEERING MECHANICS: Basic concepts, systems of forces: coplanar 
concurrent forces -components in space ï resultant ï moment of force and its application ï couples and 
resultant of force systems. 

 
EQUILIBRIUM OF SYSTEMS OF FORCES:free body diagrams, equations of equilibrium of 
coplanar systems and spatialsystems for concurrent forces. 

 

UNIT - II 
 
FRICTION:Types of Friction ï Limiting Friction ï Laws of Friction ï angle of repose, equilibrium body 
laying on roughinclined plane ï ladder friction - wedge friction. 
 

UNIT - III 
 
CENTROID AND CENTER OF GRAVITY: Centroids of lines ï centroids of area - centroids of 
composite figures theoremsof pappus - centre of gravity of bodies ï centroids of volumes centre of 
gravity of composite bodies. 
 
UNIT - IV 
 
AREA MOMENTS OF INERTIA: Introduction definition of moment of inertia ï polar moment of 
inertia, radius ofgyration - transfer theorems for moment of inertia ï moments of inertia by integration ï 
movements of inertia of composite figures, products of inertia, transfer formula for product of inertia. 

 

MASS MOMENT OF INERTIA: Introduction, moment of inertia of masses ï radius of gyration - 
transfer formula formass moments of inertia ï mass moments of inertia by integration - mass moment 
of inertia of composite bodies. 

 

UNIT - V 
 
VIRTUAL WORK: Introduction ï principle of virtual work ï applications ï beams, lifting machines, 
simple framedstructures (ladder problems). 
 

TEXT BOOKS: 
  
1.    R.S. Khurmi (2009), Engineering Mechanics,S. Chand & Company Limited, New Delhi. 
2. S. S. Bhavikatti, J. G. Rajasekharappa (2006), Engineering Mechanics, New Age International, 

India. 

 

REFERENCES BOOKS: 
  
1. Timoshenko & Young (2007), Engineering Mechanics, Mc Graw Hill, India. 
2. A.R. Tayal (2009), Engineering Mechanics, Umesh Publications, New Delhi. 
3. K.L Kumar (2009), Engineering Mechanics, Tata Mc Graw Hill, New Delhi. 
4. Irving. H. Shames (1999), Engineering Mechanics, Prentice-Hall, India. 
5. Fedinand L. Singer (1998), Engineering Mechanics, Harper ï Collins Publishers, New Delhi. 

 

 

 

 

 

 

 



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 52 
 

DATA STRUCTURES  
B.Tech -Aero-II Semester         L    T   P  C 
Course Code: A2CS04        3    1    -  3 

COURSE OBJECTIVES:  
 

1 To teach efficient storage mechanisms of data for an easy access.  
2 To design and implementation of various basic and advanced data structures.  
3 To introduce various techniques for representation of the data in the real world.  
4 To develop application using data structures.  
5 To improve the logical ability  
 

COURSE OUTCOMES:  
Upon completion of the course, the students are expected to:  

1. Student will be able to choose appropriate data structure as applied to specified problem  
Definition.  

2. Student will be able to handle operations like searching, insertion, deletion, traversing  
3. Mechanism etc. onvarious data structures.  
4. Students will be able to apply concepts learned in various domains like DBMS, compiler  
5. construction etc.  
6. Students will be able to use linear and non-linear data structures like stacks, queues, linked List.  

 

SYLLABUS 
UNIT-I  
Time and space complexity, Data Structures ï Introduction to Data Structures, abstract data types, 
Linear list ï singly linked list implementation, insertion, deletion and searching operations on linear list, 
circular linked list implementation, Double linked list implementation, insertion, deletion and searching 
operations. Applications of linked lists.  

UNIT ïII  
Stacks-Operations, array and linked representations of stacks, stack applications-infix to postfix 
conversion, postfix expression evaluation, recursion implementation.  
 

UNIT-III  
Queues-operations, array and linked representations. Circular Queue operations, Dequeues, 
applications of queues.  
 

UNIT-IV  
Searching and Sorting ï Sorting- selection sort, bubble sort, insertion sort, quick sort, merge sort, shell 
sort, radix sort, Searching-linear and binary search methods, comparison of sorting and searching 
methods. 
 

UNIT-V  
Trees ï Definitions, tree representation, properties of trees, Binary tree, Binary tree representation, 
binary tree properties, binary tree traversals, binary tree implementation, applications of trees.  
 

TEXT BOOKS:  
1. Data structures, Algorithms and Applications in C++, S.Sahni, University Press (India) Pvt.Ltd, 2nd 
edition, Universities Press Orient Longman Pvt. Ltd.  
2. Data structures and Algorithms in C++, Michael T.Goodrich, R.Tamassia and Mount, Wiley student 
edition, John Wiley and Sons.  
 

REFERENCE BOOKS:  
1. Data Structures Using C (Paperback) by Aaron M. Tenenbaum 
2.C Programming& Data Structures, B.A.Forouzan and R.F. Gilberg,Third Edition, Cengage Learning. 
3. C& Data structures ï P. Padmanabham, Third Edition, B.S. Publications.  
4. Data Structures using C ï A.M.Tanenbaum, Y.Langsam, and M.J. Augenstein, Pearson Education  
5. C Programming & Data Structures, E. Balagurusamy, TMH.  
6. C Programming & Data Structures, P. Dey, M Ghosh R Thereja, Oxford University Press  
7. C& Data structures ï E V Prasad and N B Venkateswarlu, S. Chand&Co. 
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ENGLISH COMMUNICATION SKILLS LAB 
 

B. Tech -Aero-II Semester        L    T   P  C 
Course Code: A2HS12        -    -    3  2 

COURSE OBJECTIVES:  
 
English- being the foremost global language has its domination in internationally sensitive domains 
such as science and technology, business and commercial relation, education and diplomatic 
relationships, politics and administration and so on. It is the language of corporate India, a passport for 
better career, better pay, and advanced knowledge and for communication with the entire world. In 
higher education, English is the prevalent prestigious language. Careers in any area of business 
communication or within the government, or in science and technology require fluency in English. It is 
certainly considered instrumental in terms of having access to information from all over the world as a 
key factor for professional success. With the number of foreign investors flocking to India and the 
growth of outsourcing, English has come to play a key role for the transactions in written form in 
professional relationships between foreign and Indian companies. Hence in the existing world of 
cutthroat completion, it is vital to the students pursuing Engineering course to have a command not only 
on the academic skills but also on communication skills. The basic idea behind offering English as a 
practical subject at the undergraduate level is to acquaint students with a language that enjoys currency 
as a lingua franca of the globe. For prospective engineers nothing could be more useful or productive 
than being able to reach out to the world of technology. In the ELCS lab the students are trained in 
Communicative English Skills, phonetics, word accent, word stress, rhythm and intonation, making 
effective oral presentations- both extempore and Prepared- seminars, group discussions, presenting 
techniques of writing, role play, telephonic skills, asking and giving directions, information transfer , 
debates, description of person, place, objects etc; . The lab encourages students to work in a group, 
engage in peer-reviews and inculcate team spirit through various exercises on grammar, vocabulary, 
listening and pronunciation games, etc. 
 

COURSE OBJECTIVES: 
1. To facilitate computer-aided multi-media instruction enabling individualized and independent 

language learning  
2. To sensitize the students to the nuances of English speech sounds, word accent, intonation and 

rhythm  
3. To bring about a consistent accent and intelligibility in their pronunciation of English by providing 

an opportunity for practice in speaking  
4. To improve the fluency in spoken English and neutralize mother tongue influence  
5. To train students to use language appropriately for interviews, group discussion and public 

speaking.  
6. To enhance the communication skills of the students 

 

SUPPORTED OBJECTIVES: 

Upon successful completion of this course, student will be able to: 
1 To expose the students to a variety of self-instructional and learner-friendly modes of language 

learning.  
2 To help the students to cultivate the habit of reading passages from the computer monitor, thus 

provides them the required facility to face computer-based competitive exams such as GRE, 

TOEFL, GMAT etc.  

3 To enable them to learn better pronunciation through stress or word accent, intonation, and 
rhythm.  

4 To train them to face interviews with confidence and enable them to prepare resume with cover 
letter.  

5 To motivate them to use language effectively. 
6 To prepare them to use communicative language and participate in public speaking.   
7 To initiate them into greater use of the computer in power point presentation preparation, report 

writing and email writing etc. 
8.   To expose the Students to participate in group discussions, debates with ease. 
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COURSE OUTCOMES: 
 
The following outcomes are achieved: 

1. Learners learn how to pronounce words using the rules they have been taught.   
2. Students learn the importance of speaking English using rhythm and intonation.   
3. Students learn to overcome stage fear and make presentations with ease.   
4. Students learn to use right words and phrases in keeping the demands of occasion. 
5. Students learn to face different types of interviews with confidence.   
6. Students learn to participate in group discussions.   
7. Students learn to distinguish informal speech from formal speech through role plays.  

 
8. Students learn to use the telephone etiquettes.  
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SYLLABUS 
 

1 Computer Assisted Language Learning (CALL) Lab   
2 Interactive Communication Skills (ICS) Lab  

 
The following course content is prescribed for the English Language Communication Skills Lab 

 

EXERCISE ï I  
CALL Lab:Introduction to Phoneticsïclassification of consonant sounds and vowel sounds-speech 
organs 

 
ICS Lab:Ice-Breaking activity & JAM Session 

 

EXERCISE ï II 
 

CALL Lab:Introduction to Syllable-classification of syllable-consonant clusters-minimal pairs 
 

ICS Lab:telephone etiquettes&Situational dialogues 

 

EXERCISE - III  
CALL Lab: Introduction to Word accent or Stress-stress shift-rules of word stress 

 
ICS Lab:describing objects/people/places & Group discussion 

 

EXERCISE ï IV  
CALL Lab:Introduction to Intonation-functions of intonation-tone groups 

 
ICS Lab: Skit 
 

EXERCISE ï V  
CALL Lab: past tense marker(-ed) rules-plural marker(-s) rules-órô pronunciation rules 

 
ICS Lab:Giving directions & Extempore- Public Speaking  

 

SUGGESTED SOFTWARE: 
 

1. K-Van solutions Software with CD  
2. The Rosetta stone English library.   
3. Clarity pronunciation power ïpart I.   
4. Oxford advanced learnerôs compass, 7th Edition.   
5. Learning to speak English -4 CDs.   
6. Vocabulary in use, Michael McCarthy, felicity oôden, Cambridge.   
7. Murphyôs English grammar, Cambridge with CD.  

 
 
 

 
REFERENCE BOOKS: 
  

1. Suresh Kumar. E. & Sreehari P.A (2007), Handbook for English Language Laboratories,   
2. Cambridge University Press India Pvt. Ltd, New Delhi.   
3. Mandal S. K (2006),Effective Communication & Public Speaking , Jaico Publishing House, New 

Delhi.   
4. Grant Taylor (2004), English Conversation Practice, Tata McGraw Hill, New Delhi.  

 
5. Balasubramanian .T (2000), A text book of English Phonetics for Indian Student, MacMillan 

Publishers, India.  
 

6. Kamalesh Sadanand, Susheela Punitha (2008), Spoken English: A foundation Course: Parts 1 
& 2, New Delhi, Orient Longman Pvt. Ltd  

 



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 56 
 

DATA STRUCTURES LAB 
 

B. Tech-Aero-II Semester        L    T   P  C 
Course Code: A2CS05        -    -    3  2 

 

COURSE OBJECTIVES:  
 
1. To develop skills to design and analyze simple linear and nonlinear data Structures  
2. To Strengthen the ability to identify and apply the suitable data structure for the given real world 
problem  
3. To Gain knowledge in practical applications of data structures  
 

COURSE OUTCOMES:  
 
Upon completion of the course, the students are expected to:  
1. Be able to design and analyze the time and space efficiency of the data structure  
2. Be capable to identity the appropriate data structure for given problem  
3. Have practical knowledge on  the application of data structures 
 

WEEK1: 
1. Write a program for creation, Search and Traversal of Single Linked List  
2. Write a program to perform insertion and deletion operations in Single Linked List  

 

WEEK2: 
1. Write a program to merge two single linked lists. 
2.Write a program to compare two single linked lists 

 

WEEK3: 
1. Write a program for creation, Search and Traversal of Circular Linked List. 
2. Write a program to perform insertion and deletion operations in Circular Linked List  

 

WEEK4: 
1. Write a program for creation, Search and Traversal of Double Linked List 
2. Write a program to perform insertion and deletion operations in Double Linked List 

 

WEEK5: 
1.Write a program to implement stack using Arrays  
2.Write a program to implement stack using Linked List  

 

WEEK6: 
1. Write a program to convert infix expression to postfix expression using stack 
2. Write a program to evaluate postfix expression 

 

WEEK7: 
1. Write a program to implement Linear queue using Array  
2.Write a program to implement Linear queue using Linked List  

 

WEEK8: 
1.Write a program to implement insertions and deletions in a circular Queue  
2.Write a program to perform search and count operations in a circular queue  

 

WEEK9: 
1.Write a program to implement insertions and deletions in a Deque using array 
2. Write a program to perform search and count operations in a circular queue using linked list 

 

WEEK10: 
Write a program to implement the following 



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 57 
 

a) Linear search   b) Binary Search  
 

 
WEEK11: 

Write a program to implement the following 
a) Bubble sort      b) Insertion sort     c) Selection sort  

 

WEEK12: 
Write a program to implement the following 
a) Merge sort    b)Quick sort  

 
 
 

 REFERENCE BOOKS:  
 
 1. Reema Thareja (2014), Data Structures Using C, 2nd Edition, Oxford University Press  
     India.  
 2. Debasis, Samanta (2012),Classic Data Structures, 2nd Edition, Prentice Hall of India.   
 3. Horowitz, Ellis, Sahni, Sartaj, Anderson-Freed, Susan (2008), Fundamentals of Data  
    Structure in C, 2nd Edition, University Press, India.  
 4. Richard F. Gilberg, Behrouz A. Forouzan (2012), Data Structures: A Pseudo code  
 approach with C, 2nd Edition, CENGAGE Learning, India. 
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ENGINEERING DRAWING 
 

B. Tech-Aero-II Semester        L    T   P  C 
Course Code: A2ME05        1    1   3  2 

 
 

COURSE OVERVIEW:  
One of the best ways to communicate one's ideas is through some form of picture or drawing. 

This is especially true for the engineer. An engineering drawing course focuses on usage of drawing 
instruments, lettering, construction of geometric shapes, etc. Students study use of dimensioning, 
shapes and angles or views of such drawings. Dimensions feature prominently, with focus on 
interpretation, importance and accurate reflection of dimensions in engineering 
drawing. Other areas of study in this course may include projected views, pictorial projections and 
development of surfaces. This course also gives basic concepts for studying machine drawing, building 
drawing, circuit drawings etc.. 
 
 

COURSE OBJECTIVES:  
 

The objectives of the course are to enable the student; 
1. To have the knowledge of interpretation of dimensions of different quadrant projections. 
2. To understand the basic principles of engineering drawing 
3. To have the knowledge of generating the pictorial views 
4. To understand intricate details of components through sections and to develop its surfaces 

 

COURSE OUTCOMES:    
 
At the end of the course the student will be able to:  
 

Ability to discuss the conventions and methods of engineering drawing 

1. Ability to demonstrate drafting practices, visualization and projection skills useful for 

conveying ideas, design and production of components and assemblies in engineering 

Applications. 

2. Ability to perform basic sketching techniques of engineering components 

3. Ability to draw the orthographic and pictorial views of a given engineering component 

4. Ability to increasingly use architectural and engineering scales 
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SYLLABUS 
 

UNIT - I 
 
INTRODUCTION TO ENGINEERING DRAWING: Principles of engineering graphics and their 
significance ï drawinginstruments and their use ï conventions in drawing ï lettering ï BIS conventions. 
Dimensioning rules, geometrical construction.  
 

CURVES USED IN ENGINEERING PRACTICE AND THEIR CONSTRUCTIONS: Conic 

Sections, Special Curves-Cycloids, Epicycloids, Hypocycloids.  

 

UNIT - II 
   
 
ORTHOGRAPHIC PROJECTION IN FIRST ANGLE PROJECTION ONLY: Principlesof orthographic 
projections ï conventions ï first and third angle projections. Projections of points and lines inclined to 
both the planes.  
 

UNIT - III 
 
PROJECTIONS OF PLANES AND SOLIDS: Projections of regular planes, inclined to both planes. 
Projections of regularsolids inclined to both planes.  
  
UNIT ï IV 
 
DEVELOPMENT OF SURFACES:Development of surfaces of right, regular solids ï development of 
prisms, cylinders,pyramids, cones and their parts.  
 

UNIT ï V 
ISOMETRIC PROJECTIONS: Principles of Isometric Projections-Isometric Scale- Isometric Views- 

Conventions-Plane Figures, Simple and Compound Solids. 
 

TRANSFORMATION OF PROJECTIONS: Conversion of isometric Views to Orthographic Views. 

Conversion of Orthographic views to isometric projections vice-versa. 
 

TEXT BOOKS:  
1. Engineering Drawing- Basant Agarwal, TMH 
2. D. M. Kulkarni, A. P. Rastogi, and A. K. Sarkar (2009), Engineering Graphics with AutoCAD, PHI 

Learning Private Limited, New Delhi. 

3. Jolhe, Dhananjay (2006), Engineering Drawing: With an Introduction to CAD, Tata Mc Graw Hill, 

India. 

 

REFERENCE BOOKS: 
 
2. N. D. Bhat (2006), Engineering Drawing, Charotar Publications, New Delhi. 
3. Venugopal (2010), Engineering Drawing and Graphics, 2

nd
 edition, New Age Publications, New 

Delhi. 
4. Johle (2009), Engineering Drawing, Tata Mc Graw Hill, New Delhi, India.  
5. Trymbaka Murthy (2007), Computer Aided Engineering Drawing, I.K. International Publishers, 

New Delhi. 
6. R.B. Choudary (2005), Engineering graphicswith AutoCAD, Anuradha Publishers, New Delhi. 
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TECHNICAL SEMINAR-I (MICRO PROJECT/EPICS) 
 

B. Tech-Aero-II Semester       L    T    P  C 
Course Code: A2HS19       -      -   2  - 

 

OBJECTIVE: 
Seminar is an important component of learning in an Engineering College, where the student 

gets acquainted with preparing a report & presentation on a topic. 

 

PERIODICITY / FREQUENCY OF EVALUATION   : Twice 

 

PARAMETERS OF EVALUATION: 

 

1. The seminar shall have topic allotted and approved by the faculty.  

2. The seminar is evaluated for 25 marks for internal and 25 marks for external.  

3. The students shall be required to submit the rough drafts of the seminar outputs within one 

week of the commencement of the class work. 

4. Faculty shall make suggestions for modification in the rough draft. The final draft shall be 

presented by the student within a week thereafter. 

5. Presentation schedules will be prepared by Department in line with the academic calendar. 

 

THE SEMINARS SHALL BE EVALUATED IN TWO STAGES AS FOLLOWS: 

 

B. ROUGH DRAFT 

 

In this stage, the student should collect information from various sources on the topic and 

collate them in a systematic manner. He/ She may take the help of the concerned faculty. 

 

The report should be typed in ñMS-Wordò file with ñcalibriò font, with font size of 16 for main 

heading, 14 for sub-headings and 11 for the body text. The contents should also be arranged in 

Power Point Presentation with relevant diagrams, pictures and illustrations. It should normally 

contain 10 to 15 slides, consisting of the followings: 

 

1. Topic, name of the student & faculty 1 Slide 

2. List of contents 1 Slide 

3. Introduction 1Slides 

4. Descriptions of the topic (point-wise) 6 - 10 Slides 

5. Conclusion 1 - 2 Slides 

6. References/Bibliography 1 Slide 

 

The soft copy of the rough draft of the seminar presentation in MS Power Point format along 

with the draft report should be submitted to the concerned faculty, with a copy to the concerned 

HOD within stipulated time. 
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The evaluation of the rough draft shall generally be based upon the following. 

 

 

1 Punctuality in submission of rough draft 2 

2 Dress Code 3 

3 Resources from which the seminar have been based 2 

4 Report , and content of Presentation 5 

5 Depth of the students knowledge in the subject 5 

6 Reception from Questions 5 

7 Time Management, Classroom Dynamic 3 

 Total Marks 25 

 

After evaluation of the first draft the supervisor shall suggest further reading, additional work 

and fine tuning, to improve the quality of the seminar work. 

 

Within 7 days of the submission of the rough draft, the students are to submit the final draft 

incorporating the suggestions made by the faculty. 

 

C. PRESENTATION: (EXTERNAL ) 

 

After finalization of the final draft, the students shall be allotted dates for presentation (in the 

designated seminar classes) and they shall then present it in presence students, HOD, 

Incharge, faculties of the department and at least one faculty from some department / other 

department. 

 

The student shall submit 3 copies of the Report neatly bound along with 2 soft copies of the 

PPT in DVD medium. The students shall also distribute the title and abstract of the seminar in 

hard copy to the audience. The final presentation has to be delivered with 18-25 slides. 

 

The evaluation of the Presentation shall generally be based upon the following. 

 

1. Contents 5 Marks 

2. Delivery 5 Marks 

3. Relevance and interest the topic creates 5 Marks 

4. Ability to involve the spectators 5 Marks 

5. Question answer session 5 Marks 

 Total 25 Marks 

 

 

5. WHO WILL EVALUATE? 

The presentation of the seminar topics shall be made before an internal evaluation committee 

comprising the Head of the Department or his/her nominee, seminar supervisor and a senior 

faculty of the department / other department. 
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INTRODUCTION TO AEROSPACE ENGINEERING 
 

II B. Tech -I Semester                       L   T   P C 
Course Code: A2AE01       3    1   -   3  
 
COURSE OVERVIEW: 

Introduction to Aerospace engineering subject is essential for all aeronautical engineers who 

start up their career in aeronautical engineering. It gives the concepts of First aeronautical engineers, 

physical fundamental quantities and the standard atmosphere, the performance of the airplane, basic 

aerodynamics and basics of propulsion, space flight and aerodynamic shapes of airfoil and wings. The 

first step in the design process is the identification, classification and understanding the concept of 

aerospace. These concepts play a crucial role in the present aerospace industry and through 

understanding of these topics will be help to the airplane industry. This course provides theoretical as 

well as practical basis for understanding the concepts of aerospace engineering. 

COURSE OBJECTIVES: 

The main objective of the subject is to study the basic concepts on history, space environment, 

aerodynamics, propulsion and structures. The student should be able to know the basic principles for 

the aircraft to fly and the components of the aircraft. The student should be able to distinguish between 

the aerodynamics, propulsion systems and flight mechanics of the aircraft. To meet the challenge of 

ensuring excellence in engineering education, the issue of quality needs to be addressed, debated and 

taken forward in a systematic manner. The major emphasis of accreditation process is to measure the 

outcomes of the program that is being accredited. So, all students understand the depth and approach 

of course to be taught through this question bank, which will enhance learnerôs learning process. 

1. Describe the History of aeronautical engineers 
2. Understand the Standard atmosphere 
3. Apply the Basic aerodynamics 
4. Examine the Structures and materials 
5. Develop the Aerodynamics shapes 
6. Explain the Elements of airplane performance 
7. Integrate the Propulsion systems of the aircraft  
8. Explain the Space flight (Astronautics) dynamics 
9. Develop the design from the given specifications 

 

COURSE OUTCOMES: 

Students should able  

1. Compare the atmosphere conditions of different altitudes for spacecraft system 
2. Analyze how lift, drag and thrust are generated and understand which components constitute 

them 
3. Analyze the flight performance parameters with respective stability condition 
4. Distinguish the different systems used in a satellite mission 
5. Design lighter than air vehicle using Catia software 
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SYLLABUS 
UNIT ï I 
HISTORY OF FLIGHT- THE AEROSPACE ENVIRONMENT:Balloons and dirigibles, heavier 

than air aircraft, commercial air transport, introduction of jet aircraft, helicopters, missiles, conquest of 
space, commercial use of space, exploring solar system and beyond. Earthôs atmosphere, the 
temperature extremes of space, laws of gravitation, low earth orbit, microgravity, benefits of 
microgravity. The near earth radiative environment. The magnetosphere. Environmental impact on 
spacecraft. Meteoroids and micrometeoroids, space debris. Planetary environments. 
 

UNIT ï II 
AERODYNAMICS AND FLIGHT VEHICLE PROPULSION:Anatomy of the airplane, helicopter, 

launch vehicles and missiles, space vehicles. Static forces and moments on the vehicle. Understanding 
engineering models. Aerodynamics of wings and bodies. Generation of lift. Sources of drag. Force and 
moment coefficients, centre of pressure. Thrust for flight, the propeller, the jet engine, rocket engines- 
description, principles of operation. Governing equations. 
 

UNIT- III 
FLIGHT VEHICLE PERFORMANCE AND STABILITY:Performance parameters. Performance in 

steady flight, cruise, climb, range, endurance; accelerated flight- symmetric manoeuvres, turns, 
sideslips, take off and landing. Flight vehicle stability- longitudinal, lateral and directional- static, 
dynamic; trim, control. Handling qualities of airplanes. 
 

UNIT- IV 
SATELLITE SYSTEMS ENGINEERING- HUMAN SPACE EXPLORATION: Satellite missions, 

an operational satellite system, elements of satellite, satellite subsystems. Satellite structures, 
mechanisms and materials. Power systems. Communication and telemetry. Thermal control. Attitude 
determination and control. Propulsion and station keeping. Space missions. Mission objectives. Case 
studies. Human space flight missions- goals, historical background. The Soviet and US missions. The 
Mercury, Gemini, Apollo (manned flight to the moon), Skylab, Apollo-Soyuz, Space Shuttle. 
International Space Station, extravehicular activity. 
 

UNIT ï V 
INTRODUCTION TO ENGINEERING DESIGN, AIR TRANSPORTATION: Design as a 

critical component of engineering education- as a skill- the process, design thinking, design drawing. 
Design for mission, performance and safety requirements. Concurrent engineering. Computer aided 
engineering, design project. Example: the lighter-than ï air vehicle student design project at MIT. Air 
Transportation Systems- civil, military- objectives- principal constituents- the vehicle, the ground 
facilities, the organization- role. Regulation- national and international. Indian effort- civil and military- in 
the field of Aerospace Engineering. 

 
TEXT BOOKS 

1. Newman, D., InteractiveAerospace Engineering and Design, (with software and reference 
material on CD),McGraw-Hill, 2002, ISBN 0-07-112254-0. 
2. Anderson, J.D., Introduction to Flight, fifth edition, Tata McGraw-Hill, 2007, ISBN: 0-07-
006082-4. 
 

REFERENCES: 
1. Numerous references cited in Newmanôs book. 
2. Barnard, R. H. and Philpot, D.R., Aircraft Flight, 3rd edition,Pearson, 2004,ISBN: 81-297-
0783-7. 
3. Hirst, M., The Air Transport System, Woodhead Publishing Ltd,Cambridge, England, 2008 
4. Swatton, P.J., Flight Planning, Blackwell Publisher. 
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MECHANICS OF SOLIDS 
(Common to ME & AE)  

II B. Tech -I Semester                       L   T   P  C 
Course Code: A2ME08       3    1   -   3  

 
 

COURSE OVERVIEW: 

The study of Mechanics of solids often refers to various methods of calculating the stresses and 

strains in structural members, such as beams, columns, and shafts. The methods employed to predict 

the response of a structure under loading and its susceptibility to various failure modes takes into 

account the properties of the materials such as its yield strength, ultimate strength, Young's modulus, 

and Poisson's ratio. The stresses and strains that are develop within a mechanical member must be 

calculated in order to assess the load capacity of that member. This requires a complete description of 

the geometry of the member, its constraints, the loads applied to the member and the properties of the 

material of which the member is composed.  

II.COURSE OBJECTIVES: 

The objective is to learn the fundamental concepts of stress, strain, and deformation of solids with 
applications to bars, beams, and columns. Detailed study of engineering properties of materials is also 
of interest. Fundamentals of applying equilibrium, compatibility, and force-deformation relationships to 
structural elements are emphasized. The students are introduced to advanced concepts of flexibility 
and stiffness method of structural analysis. The course builds on the fundamental concepts of 
engineering mechanics course .The students will:  

This course will advance the studentsô development of the following broad capabilities:  

1. Students will be able to understand basic concepts of stress, strain and their relations based on 
linear elasticity. Material behaviors due to different types of loading will be discussed. 

2. Students will be able to understand and know how to calculate stresses and deformation of a bar 
due to an axial loading under uniform and non-uniform conditions. 

3. Students will understand how to develop shear-moment diagrams of a beam and find the 
maximum moment/shear and their locations 

4. Students will understand how to calculate normal and shear stresses 
 

III.COURSE OUTCOMES:  

Students should able  

1. Apply the concept of stress and strain to analyse and design structural members 

2. Develop the shear force and bending moment diagrams for different beams subjected to various 

loads. 

3. Determine the bending stress and develop the shear stress distribution across various beam 

sections. 

4. Determine the principle stresses and deflection of beams. 

5. Design the circular shafts and analyze the thin cylinders. 

 

  

https://en.wikipedia.org/wiki/Yield_strength
https://en.wikipedia.org/wiki/Ultimate_strength
https://en.wikipedia.org/wiki/Young's_modulus
https://en.wikipedia.org/wiki/Poisson's_ratio
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SYLLABUS 
UNIT - I 

SIMPLE STRESSES AND STRAINS: Elasticity and plasticity, Types of stresses and strains, 
Hookeôs law stress, straindiagram for mild steel, Working stress, Factor of safety, Lateral strain, 
Poissonôs ratio and volumetric strain, Elastic module and the relationship between them, Bars of varying 
section, composite bars, Temperature stresses. Strain energy, Resilience - Gradual, Sudden, Impact 
and Shock loadings. 

UNIT - II 

SHEAR FORCE AND BENDING MOMENT: Definition of beam, Types of beams, Concept of shear 
force and bendingmoment, Relation between Shear Force and Bending Moment. and rate of loading at 
a section of a beam. Shear Force and Bending Moment diagrams for cantilever simply supported and 
overhanging beams subjected to point loads, U.D.L., uniformly varying loads and combination of these 
loads, Point of contra flexure. 

UNIT - III 

FLEXURAL STRESSES:Theory of simple bending, Assumptions, Derivation of bending equation:    
M/ I = f/y = E/RNeutral axis, Determination bending stresses, section modulus of rectangular and 
circular sections (Solid and Hollow), I, T, Angle and Channel sections, Design of simple beam sections. 

SHEAR STRESSES:Derivation of formula, Shear stress distribution across various beams sections 
like rectangular,circular, I, T, angle sections. 

UNIT - IV 

PRINCIPAL STRESSES AND STRAINS:Introduction - Stresses on an inclined section of a bar 
under axial loading - compound stresses - Normal and tangential stresses on an inclined plane for 
biaxial stresses - Two perpendicular normal stresses accompanied by a state of simple shear - Mohr's 
circle of stresses - Principle stresses and strains - Analytical and graphical solutions. 

DEFLECTION OF BEAMS: Bending into a circular arc slope, deflection and radius of curvature, 
Differential equation forthe elastic line of a beam, Double integration and Macaulayôs methods, 
Determination of slope and deflection for cantilever and simply supported beams subjected to point 
loads. 

UNIT - V  

TORSION OF CIRCULAR SHAFTS: Theory of pure torsion - derivation of Torsion eqautions: T/J = 
q/r = N/L - Assumptions made in the theory of pure torsion - Torsional moment of resistence - Polar 
section modulus - Power transmitted by shafts  

THIN CYLINDERS:Thin seamless cylindrical shells, Derivation of formula for longitudinal and 
circumferential stresseshoop, longitudinal and volumetric strains, changes in dia, and volume of thin 
cylinders, Riveted boiler shells, Thin spherical shells. 

TEXT BOOKS: 

1. Ramamrutham. S (2012), Strength of materials, 17
th
 edition, Dhanpat Rai Publications, New 

Delhi, India.  
2. Timoshenko. S (2004), Strength of materials, 3

rd
 edition, CBS Publishers, New Delhi, India.  

 

REFERENCE BOOKS: 

1. Ryder G. H (2007), Strength of materials, 3
rd

 edition, Macmillan, New Delhi, India.  
2. Bhavikathi S. S (2008), Strength of materials, 3

rd
 edition, Vikas Publishing House, New Delhi, 

India.  
3. Dr. Bansal R. K (2007), Strength of materials, 10

th
 edition, Laxmi Publications, Hyderabad, India.  
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MECHANICS OF FLUIDS 
 

II B. Tech- I Semester        L   T   P  C 
Course Code:  A2AE02      3    1   -   3  
 

COURSE OVERVIEW: 
The aim of this course is to introduce basic principles of fluid mechanics and it is further extended to 
cover the application of fluid mechanics by the inclusion of fluid machinery. Nowadays the principles of 
fluid mechanics find wide applications in many situations. The course deals with the fluid machinery, 
like turbines, pumps in general and in power stations. This course also deals with the large variety of 
fluids such as air, water, steam, etc; however the major emphasis is given for the study of water 
 

COURSE OBJECTIVES: 
 

1. To understand the basic principles of fluid mechanics 

2. To identify various types of flows 

3. To identify the appropriate flow meter for various applications. 

4. To understand boundary layer concepts  

5. To understand the behaviour of ccompressible and incompressible flows 

 

COURSE OUTCOMES: 
 
Students should able  

1. Determine the fluid properties for different types of fluids 

2. Evaluate the flow depends upon itôs flow property 

3. Choose the appropriate notch for the real-time applications 

4. Estimate the type of flow such as laminar and turbulent flows 

5. Choose the type of flows such as compressible or in compressible to determine the effect of 

compressibility on flow properties 
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SYLLABUS 
UNIT - I 
 
FLUID PROPERTIES AND FLUID STATICS:Density, Specific weight, Specific gravity, 
viscosity, Vapour pressure,compressibility, Surface tension Pressure at a point, Pascalôs law, pressure 
variation with temperature, density and altitude. Hydro static law, Piezometer, Simple and differential 
manometers, pressure gauges, total pressure and center of pressure plane, vertical and inclined 
surfaces. Buoyancy and stability of floating bodies. 

 

UNIT - II 
 
FLUID KINEMATICS:  
 
Stream line, path line, streak line, stream tube, classification of flows, steady, unsteady,uniform, non-
uniform, laminar, turbulent, rotational, irrotational flows, one, two and three dimensional flows, 
Continuity equation in 3D flow, stream function, velocity potential function. 

 
FLUID DYNAMICS:  
Surface and Body forces, Eulerôs and Bernoulliôs equation derivation, Navier stokes 
equation(explanation only), Momentum equation - applications, Vortex Free and Forced. Forced vortex 
with free surface. 
 

UNIT - III 
 
SIMILITUDE AND FLOW MEASUREMENT:Flow through venturimeter and orifice meter, flow 
through notches andweirs Viscometers hot weir anenomometers, pitot tube flow through nozzles, 
Characteristics of real fluids. 
 
REYNOLDS EXPERIMENT:Darcyôs equation, Minor losses - pipes in series, pipes in parallel, total 
energy line andhydraulic gradient line, numerical problems. 

 

UNIT - IV 
 
BOUNDARY LAYER CONCEPTS: Definition, thicknesses, characteristics along thin plate, laminar and 
turbulent layers(No Derivation) boundary layer in transition, separation of boundary layer submerged 
objects drag and lift. 
 
 

UNIT - V 
 
FLOW OF COMPRESSIBLE FLUID: 
Introduction, Thermodynamic relations, basic equations of compressible flow,Velocity of sound wave in 
a fluid for isothermal and adiabatic process, Mach number and its applications, Mac angle propagation 
of pressure waves and stagnation properties. 

 
TEXT BOOKS:  
1. P. N. Modi, S. M. Seth (2011), Hydraulics and fluid mechanics including hydraulic machines, 18

th
 

revised edition Standard Book House, India.  
2. Yumus A. Cengel, John M. Cimbala (2010), Fluid Mechanics (SI Units), 2

nd
 edition, Tata McGraw 

hill education  
(P) Ltd, New Delhi, India.  

 
REFERENCE BOOKS:  
1. R. K. Bansal (2011), A Textbook of Fluid Mechanics and Hydraulic Machines, 10

th
 edition, Laxmi 

Publications, New Delhi, India.   
2. Frank M. White (2011), Fluid Mechanics, 7

th
 edition, Tata McGraw Hill, New Delhi, India.  

3. John F. Dauglas (2005), Fluid Mechanics, 5
th
 edition, Pearson Education Limited, New Delhi,  

4. India.  
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THERMODYNAMICS 
(Common to ME & AE)  

 
II B. Tech- I Semester       L   T   P  C 
Course Code: A2ME10       3    1   -   3 

 
COURSE OVERVIEW:        

      Thermodynamics is the field of physics that deals with the relationship between heat and 
work in a substance during a thermodynamic process. Specifically, thermodynamics focuses largely on 
how a heat transfer is related to various energy changes within a physical system undergoing a 
thermodynamic process. Such processes usually result in work being done by the system and are 
guided by the laws of thermodynamics.viz Laws of Thermodynamics: Zeroth Law of Thermodynamics-
Two systems each in thermal equilibrium with a third system are in thermal equilibrium to each other. 
First Law of Thermodynamics - The change in the energy of a system is the amount of energy added to 
the system minus the energy spent doing work. Second Law of Thermodynamics - It is impossible for a 
process to have as its sole result the transfer of heat from a cooler body to a hotter one. Third Law of 
Thermodynamics - It is impossible to reduce any system to absolute zero in a finite series of operations. 
This means that a perfectly efficient heat engine cannot be created. Power cycles and refrigeration 
cycle based on thermodynamic system is studied. 

COURSE OBJECTIVES:  
1 To get the basic concepts of thermodynamics, temperature measurement, first law and also    

ability to determine the heat , work in various flow & non-flow processes. 
2 To gain the knowledge about second law of thermodynamics and determine the change in 

entropy, availability in various processes. 
3 To get the knowledge various phases of pure substance and calculate its properties using steam 

tables and to determine properties of perfect gases in various processes. 
4 To develop to learn the concepts of  mixture of gases and to calculate the property values  

` during a  any process. 

5 To get the knowledge about the working of different types of cycles and their performance 
 

COURSE OUTCOMES: 
Students should able to 

1.Apply first law of thermodynamics to real time applications 

2. Evaluate the performance parameters of energy transfers 

3. Evaluate the properties of gases during phase changes 

4. Compare the process parameters in mixture of gases 

5. Distinguish the processes of various power cycles 
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SYLLABUS 
  

UNIT - I 
 
INTRODUCTION: Basic Concepts:System, Control Volume, Surrounding, Boundaries, Universe, 
Types of Systems,Macroscopic and Microscopic viewpoints, Concept of Continuum, Thermodynamic 
Equilibrium, State, Property, Process, Cycle, Reversibility, Quasi static Process, Irreversible Process, 
Causes of Irreversibility, various flow and non flow process Energy in State and in Transition, Types, 
Work and Heat, Point and Path function. Zero

th
 Law of Thermodynamics, Concept of quality of 

Temperature, Principles of Thermometry, Reference Points, Const. Volume gas Thermometer, Scales 
of Temperature, Ideal Gas Scale, PMMI - Jouleôs Experiments, First law of Thermodynamics, 
Corollaries First law applied to a Process, applied to a flow system, Steady Flow Energy Equation. 

 

UNIT - II 
 
LIMITATIONS OF THE FIRST LAW:Thermal Reservoir, Heat Engine, Heat pump, Parameters of 
performance, SecondLaw of Thermodynamics, Kelvin Planck and Clausius Statements and their 
Equivalence / Corollaries, PMM of Second kind, Carnotôs principle, Carnot cycle and its specialties, 
Thermodynamic scale of Temperature, Clausius Inequality, Entropy, Principle of Entropy Increase, 
Availability and Irreversibility, Thermodynamic Potentials, Gibbs and Helmholtz Functions, Maxwell 
Relations, Elementary Treatment of the Third Law of Thermodynamics. 

 

UNIT - III 
 
PURE SUBSTANCES: P-V-T- surfaces, T-S and h-s diagrams, Mollier Charts, Phase 
Transformations, Triple point atcritical state properties during change of phase, Dryness Fraction. 
Mollier charts, Various Thermodynamic processes and energy Transfer, Steam Calorimetry. 

 

PERFECT GAS LAWS: Equation of State, specific and Universal Gas constants, Throttling and Free 
ExpansionProcesses, Deviations from perfect Gas Model, Vander Waals Equation of State. 
 

UNIT - IV 
 
MIXTURES OF PERFECT GASES: Mole Fraction, Mass friction Gravimetric and volumetric 
Analysis, Daltonôs Law ofpartial pressure, Avogadroôs Laws of additive volumes, Mole fraction , Volume 
fraction and partial pressure, Equivalent Gas const and Molecular Internal Energy, Enthalpy, sp. Heats 
and Entropy of Mixture of perfect Gases and Vapour, Atmospheric air. 

 

UNIT - V 
 
POWER CYCLES:Otto, Diesel, Dual Combustion cycles, Description and representation on P-V and 
T-S diagram,Thermal Efficiency, Mean Effective Pressures on Air standard basis, comparison of 
Cycles. Introduction to Brayton cycle and Bell Coleman cycle. 

 
TEXT BOOKS: 
1. P. K. Nag (2008), Engineering Thermodynamics, 3

rd
 edition, Tata McGraw-Hill, New Delhi, India.  

2. Yunus Cengel, Boles (2011), Thermodynamics - An Engineering Approach, 7
th
 edition, Tata 

McGraw-Hill, New Delhi, India.  

 
REFERENCE BOOKS  
1. J. B. Jones, R. E. Dugan (2009), Engineering Thermodynamics, 1

st
 edition, Prentice Hall of India 

Learning, New Delhi, India.   
2. Y. V. C. Rao (2009), An introduction to Thermodynamics, Revised Edition, Universities Press, 

Hyderabad, India.   
3. K. Ramakrishna (2011), Engineering Thermodynamics, 2

nd
 edition, Anuradha Publishers, India. 
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AIRCRAFT PRODUCTION TECHNOLOGY 
 

II B. Tech- I Semester       L   T   P  C 
Course Code: A2AE03       3   1   -   3 
   
COURSE OVERVIEW: 
 The subject aircraft production technology mainly deals with material science and different 
manufacturing process. Under this subject covers classification and comparison of manufacturing 
process general principles of various casting, sand casting, die- casting, centrifugal casting investment 
casting shell moulding types welding bonding techniques principles and equipments used in the arc 
welding gas welding, Thermit welding, and recent advanced and welding technology. The general 
principles, working and types-lathe, shaper, milling machines, grinding machines, drilling machines, 
CNC machining. Sheet metal forming, sheet metal operation and shearing, bending corrections are 
used for bending in a single plane and various NDT methods. 
 

COURSE OBJECTIVES:  
Upon the completion of course students should understand:  

1. The main aim of the course is to introduce students about Structure of various Metals andHeat 
treatment of various Alloys, principles and practices of modern aircraft manufacturing. Specific 
manufacturing processes are addressed as they relate to the production of major aircraft 
components made of conventional metals as well as fibre reinforced plastic composites. 

2. Emphasis is given to process capabilities and limits, tooling considerations, materials 
requirements and constraints, economics of production and design producibility 

3. Introduction to Manufacturing Technology is a broad exploratory course that introduces students 
to the manufacturing industry 

4. Though handsπon activities students will learn how manufactures use technology to change raw 

materials into finished products 

5. The courses also introduce students to the principles and practices of modern aircraft 
manufacturing. Specific manufacturing processes are addressed as they relate to the production 
of major aircraft components made of conventional metals as well as fibre reinforced plastic 
composites. 

6. Emphasis is given to process capabilities and limits, tooling considerations, materials 
requirements and constraints, economics of production and design producibility 

7. Introduction to Manufacturing Technology is a broad exploratory course that introduces students 
to the manufacturing industry 

8. Though handsπon activities students will learn how manufactures use technology to change raw 

materials into finished products 
 

COURSE OUTCOMES: 

Students should able to  

1.Compare between primary shaping and joining processes 

2. Analyze the working of various material removing techniques by conventional machining processes 

3. Compare the working of various material removing techniques by unconventional machining 

processes 

4. Analyze the various heat treatment technique used in aerospace industries 

5. Determine the methods used to identify the manufacturing defects 
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SYLLABUS 
UNIT ð I 
 

CASTING & WELDING: General principles of various Casting Processes - Sand casting, die-casting, 

centrifugal casting, investment casting and shell molding types. 

Principles and equipment used in arc welding, as welding, resistance welding, Laser welding , Electron 

Beam welding, Soldering and brazing techniques. 

 
UNIT ï II 
MACHINING AND FORMING: General Principles (with schematic diagram only) of working and 

types-lathe, shaper, milling machines, grinding, drilling m/c, CNC machining. 

Sheet metal operations-shearing, punching, super plastic forming and diffusion bonding. Bending, 

Automation in bend forming and different operations in bending like stretch forming, spinning, drawing 

etc. 

 

UNIT- III 
UNCONVENTIONAL MACHINING:Principles of working and applications of abrasive jet machining, 

ultrasonic machining, electric discharge machining, electro chemical machining, laser beam, electron 

beam and plasma arc machining. 

 

UNIT-IV 
HEAT TREATMENT AND SURFACE FINISHING: Heat treatment of Aluminum alloys, titanium 

alloys, steels, case hardening, Initial stresses and the stress alleviation procedures. Corrosion 

prevention, protective treatment for aluminum alloys, steels, anodizing of titanium alloys, organic 

coating, and thermal spray coatings. 

 

UNIT ð V 
JIGS & FIXTURES:Jigs, fixtures, stages of assembly, types and equipment for riveted joints, bolted 

joints (only). Aircraft Tooling Concepts. 

NDT and Other Inspection Techniques: Dye Penetrant Test, X - ray, magnetic particle and ultrasonic 

testing. Acoustic holography. 

 
TEXT BOOKS : 
1. Introduction to Physical Metallurgy, Sidney H. Avener. 
2. Kalpakjian serope (2011), Manufacturing Engineering and Technology, 5

th
 edition, Pearson 

Education, New Delhi, India. 
3. Manufacturing Technology, P.N. Rao,TMH ,R.K.Jain 
 
REFERENCES:  
 
1. Material Science and Metallurgy, kodgire. 
2. Science of Engineering Materials, Agarwal  
3. Materials Science and Engineering, William and collister. 
4. Manufacturing Technology, Kalpak Jain, Pearson education 
5. Production Technology, R.K. Jain 
6. Process and materials of manufacturing ïLindberg, PE 
7. Keshu S. C, Ganapathy K. K (2012), Air craft production techniques, E-book, Interline Publishing  
    House, Bangalore. 
8. P. C. Sharma (2011), Manufacturing Technology - I & II, 1

st
 edition, S. Chand & Company Ltd. New  

    Delhi 
 
 

  



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 73 
 

AIRCRAFT PRODUCTION TECHNOLOGY LAB-I 
 

 
II B. Tech- I Semester       L   T   P   C 
Course Code: A2AE04                  -    -   3   2  

 

COURSE OVERVIEW: 
The main purpose of this Lab is to provide students a practical feel of the Lectures they have 

studied in their credit course related to aircraft production technology. The lab aircraft production 

technology mainly deals with different types of manufacturing processes involved in aircraft industries. 

 

COURSE OBJECTIVES: 

The course should enable the student: 

 

1. To understand and study the various manufacturing process in aircraft industries. 

2. To understand and perform various operation on conventional machines. 

3. To understand and prepare the various types of patterns. 

4. To understand and perform various operation on moulding process. 

5. To understand and perform various welding processes used in industry. 

6. To understand and study the various materials and their structures 

 

COURSE OUTCOMES: 

The students should be able to: 

1. Prepare various types of patterns used in sand casting 
2. Preparation of sand mould by using various patterns 
3. Manufacturing of a products by using various die casting methods 
4. Manufacturing of a products by using various joining techniques 
5. Analyse micro structure of ferrous and non ferrous material 
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SYLLABUS 
LIST OF EXPERIMENTS: 

 
1. Preparation of Pattern making  
2. Preparation mould cavity using single piece pattern 
3. Preparation mould cavity using split pattern 
4. Injection molding process 
5. Blow molding process 
6. Preparation of butt joint using arc welding 
7. Preparation of lap joint using arc welding 
8. Preparation of butt joint using gas welding 
9. Mechanical press working  
10. Spot welding, soldering & brazing  
11. TIG welding 
12. Plasma arc cutting 
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STRENGTH OF MATERIALS AND FLUID MECHANICS LAB   
 

II B. Tech- I Semester       L   T   P  C 
Course Code: A2AE05       -     -   3   2  
 

COURSE OVERVIEW: 
This lab is run in conjunction with the theory course (MECHANICS OF SOLIDS  and 

MECHANICS OF FLUIDS). It is an introductory course where flow behaviour, fluid forces and analysis 

tools are introduced. Intricate flow phenomena such as separations and transition to turbulence are 

demonstrated. Experimental setups such as flow through a tube.also the basic concepts of stress, 

strain and their relations based on linear elasticity ,shear stresses on circular cross-section ofa shaft. 

The lab runs closely with the lectures in such a way that experiments support the text covered in the 

class room. 

 

COURSE OBJECTIVES: 
1. Students will be able to understand the basic concepts of stress, strain and their relations 

based on linear elasticity. Material behaviors due to different types of loading will be discussed 
2. Students will be able to understand and know how to calculate stresses and deformation of a 

bar due to an axial loading under uniform . 
3. Students will understand how to test of stiffness of the linear springs of the various materials. 
4. Students will understand how to calculate shear stresses on circular cross-section ofa shaft. 

5. Students will understand impact test of a mild steel materials under impact load.  
6. To compare the results of analytical models introduced in lecture to the actual behavior of real 

fluid flows 
7. To discuss and practice standard measurement techniques of fluid mechanics and their 

applications 
8. To demonstrate the boundary layer profile 

9. To describe the  flow parameters. 
 

 

 

COURSE OUTCOMES: 

Students should able to 

1. Recognise the concept of one and two dimensional simple and compound stress and strain 

2. Determine the torsion in circular members 

3. Estimate impact load on materials under different loading conditions. 

4. Determine stiffness of the linear springs. 

5. Understand the properties of fluid along with pressure measurement techniques 

6. Analyse flows through pipes and open channels. 

7. Recognise the concept of laminar and turbulent flow 

 
LIST OF EXPERIMENTS: 
 
MOS LAB 

1. Direct tension test  
2. Bending test on Simple supported beam 
3. Bending test on Cantilever beam 
4. Maxwell reciprocal theorem  
5. Torsion test  
6. Hardness test by using Brinellós hardness test  
7. Hardness test by using Rockwell hardness test 
8. Test on springs 
9. Impact test 
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MOF LAB 
 

1 Calibration of Venturi meter  
2 Calibration of Orifice meter  
3 Determination of Coefficient of discharge for a small orifice by a constant head method. 
4 Determination of Coefficient of discharge for an external mouthpiece by variable head method.  
5 Calibration of contracted Rectangular Notch  
6 Calibration of contracted Triangular Notch  
7 Determination of Coefficient of loss of head in a sudden contraction and friction factor. 
8 Verification of Bernoulliôs equation. 
9 Impact of jets on vanes.  

 
 
 

EQUIPMENT NEEDED: 
 

1. UTM  with load Vs Elongation graphical attachment and provision for Bending and sheering 
along with accessories and end grips 

2. Deflection test rig  
3. Torsion testing Machine 
4. Hardness testing Machine ( Brinnel and Rockwell) 
5. Impact Testing Machine  
6. Spring testing Machine. 
7. Venturi meter test rig 
8. Test rig for Flow over notch 
9. Pipe friction apparatus 
10. Bernoulliôs apparatus 
11. Test rig for Orifice meter 
12. Mouthpiece apparatus. 
13. jets on vanes test rig 
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CAD LAB 
 

II B. Tech- I Semester       L   T   P  C 
Course Code: A2AE06       1    3   -   2 

 

COURSEOVERVIEW: 
 
The main purpose of this lab is to introduce students the overview of the drawing and  design process. 
The course covers basic principles of design process of an aircraft and the related details of all design 
techniques. After completion of the course the student gains adequate knowledge to design all the 
different parts of an aircraft. 

COURSE OBJECTIVES: 

1. To draw various machine components in drawing lab. 

2. To draw various individual components, sub-assemblies and main assemblies in drawing lab. 

3. Discuss the importance of design process and studying the different phases of designing 
process involved in the design. 

4. Understand the Integrated product development and principles of baseline design cost  

5. Understand the design of aircraft concepts. 

6. To design various aircraft components by using Auto-Cad software 
 

COURSE OUTCOMES: 

Students should able to 

1 Understand the importance of  drawing and design process and phases involved in the design 
process. 

2 Ability to draw various individual components, sub-assemblies and main assemblies in 
drawing lab. 

3 Ability to draw various orthographics and isometric projections in drawing sheets. 
4 Ability to develop and understand Basic Concepts of aircraft 
5  Ability to draw various orthographics and isometric projections of an aircraft components by 

using auto-cad software. 

 
Note: 40% Course Work should be done on Drawing Board & 60% Course Work should be done by 
computer. 
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SYLLABUS 
UNIT - I  
      Machine Drawing conventions Need for Drawings conventions ï Introduction to ISI - conventions. 

1 Conventional representation of material, common machine elements and parts such as screws, 
nuts, bolts, keys, gears, webs, ribs. 

 
2 Types of sections ï Selection planes and drawing of section and auxiliary sectional views. 

Parts not usually sectioned.  
3 Methods of dimensioning, general rules for sizes and placement of dimensions for holes, 

centers, curved and Tapered features  
4 Title boxes, their, their size, location and details- common abbreviations and their liberal usage.  
5 Types of drawing ï working drawing for machine parts 

 
 

UNIT - II 
 
Drawing of Machine Elements and simple parts. Section of views, additional views for the following 
machine elements and parts with every drawing proportions. 

1 Popular forms of screw threads, bolts, set screws and bolted joints.  
2 Keys, cottered joint and knuckle joint  
3 Riveted joints for plates 
4 Shaft coupling, spigot and socket pipe joint 
5 Journal, pivot, collar and foot step bearing 
6 Welded joints and welding symbols 

 

 

UNIT - III  
Following simple Aircraft assembly drawings only. 

 
1 Different types of trusses wings fuselage including ribs, strangers, skin, brackets. 
2 Different elements of fuselage structure, bulk head, rings (frame) long, brackets. 
3 Different types of fuselage 
4 Landing gear basic elements, structural brackets, wheel, shook absorber and Hydraulic cylinder 
5 Connecting rod aero piston engine 

 
 

TEXT BOOKS: 
 
1. Daniel P. Raaymer,Aircraft Design a Conceptual Approach, 3

rd
 edition. 

2. N. D. Bhat, V. M. Panchal (2012), Machine drawing, 50
th
 edition, Charotar publication House. 

 

 
REFERENCE BOOKS: 
  
1. K. L. Narayana, P. Kannaiah, Venkata Reddy,Machine Drawing, New Age publication. 
 
EQUIPMENT NEEDED: 
1. Drawing Boards   
2. AutoCAD & its equalent 
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ENVIRONMENTAL STUDIES  
 
II B. Tech- I Semester       L   T   P  C 
Course Code: A2HS16       -    3    -   - 

 

COURSE OVERVIEW:  
Environmental study is interconnected; interrelated and interdependent subject. Hence, it is 
multidisciplinary in nature. The present course is framed by expert committee of UGC under the 
direction of Honorable Supreme Court to be as a core module syllabus for all branches of higher 
education and to be implemented in all universities over India. The course is designed to create 
environmental awareness and consciousness among the present generation to become environmental 
responsible citizens. The course description is: multidisciplinary nature of environmental studies, 
Natural Resources: Renewable and nonrenewable resources; Ecosystems; Biodiversity and its 
conservation; Environmental Pollution; Social Issues and the Environment; Human Population and the 
Environment; pollution control acts and Field Work. The course is divided into five chapters for 
convenience of academic teaching followed by field visits. 
 

COURSE OBJECTIVES:  
1. Determine the Natural resources on which the structure of development is raised for sustainability 

of the society through equitable maintenance of natural resources.  
2. Illustrate about biodiversity that raises an appreciation and deeper understanding of species, 

ecosystems and also the interconnectedness of the living world and thereby avoids the 
mismanagement, misuse and destruction of biodiversity. 

3. Summarize a methodology for identification, assessment and quantification of global 
environmental issues in order to create awareness about the international conventions for 
mitigating global environmental problems.  

4. Sustainable development that aims to meet raising human needs of the present and future 
generations through preserving the environment. 

5. Outline green environmental issue provides an opportunity to overcome the current global 
environmental issues by implementing modern techniques like CDM, green building, green 
computing etc. 

 
 

COURSE OUCOMES:  
The students should able to 
 

1. Classify ecosystem and construct various ecological pyramids. 
2. Distinguish between resources of renewable and non renewable origin and justify the need for 

conservation of natural resources 
3. Identify the various families of biodiversity. 
4. Classify pollution and also to identify various natural and anthropogenic sources of pollution. 
5. Support eco-friendly projects and recommend environmental protection measures. 
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SYLLABUS 
UNIT - I 
 
ENVIRONMENTAL SCIENCE INTRODUCTION AND NATURAL RESOURCES: 
Introduction:Multidisciplinary nature ofenvironmental studies: definition, scope and importance, need for 
public awareness. Natural Resources: Renewable and non-renewable resources .Natural resources 
and associated problems. Forest Resources: Use and over - exploitation, deforestation, timber 
extraction, mining, dams and other effects on forest and tribal people. WaterResources: Use and over 
utilization of surface and ground water, floods, drought, conflicts over water, dams-benefitsand 
problems. Mineral Resources: Use and exploitation, environmental effects of extracting and using 
mineral resources. Food Resources: World food problems, changes caused by agriculture and 
overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, Organic 
farming and Food miles. Energy Resources: Growing energy needs, renewable and non-renewable 
energy sources, use of alternate energy sources, Case studies.Land Resources: Land as a resource, 
land degradation, man induced landslides, soil erosion and desertification. Role ofan individual in 
conservation of natural resources. Equitable use of resources for sustainable lifestyles. 
 
 

UNIT - II 
 
ECOSYSTEM AND BIODIVERSITY: Ecosystems:Concept of an ecosystem, structure and function 
of an ecosystem,producers, consumers and decomposers. Energy flow in the ecosystem - ecological 
succession, food chains, food webs and ecological pyramids. Introduction, types, characteristic 
features, structure and function of the following ecosystem: forest ecosystem, grassland ecosystem, 
desert ecosystem, aquatic ecosystems (ponds, streams, lakes, rivers, oceans and estuaries). 
Biodiversity and Its Conservation: Introduction - definition: genetic, species and ecosystem diversity, 
value of biodiversity- consumptive use, productive use, social, ethical, aesthetic and option values. 
Biodiversity at global, national and local levels. India as mega diversity nation, hot-sports of biodiversity, 
threats to biodiversity- habitat loss, poaching of wildlife, man -wildlife conflicts. Endangered and 
endemic species of India. Conservation of biodiversity- in-situ and ex-situ conservation of biodiversity. 
 
 

UNIT - III 
 
ENVIRONMENTAL POLLUTION, GLOBAL ENVIRONMENTAL ISSUES AND CONTROL 
MEASURES: EnvironmentalPollution: definition, cause, effects and control measures of air pollution, 
water pollution, soil pollution, marinepollution, noise pollution, thermal pollution and nuclear hazards. 
Solid Waste Management: Causes, effects and control measures of urban and industrial wastes. Role 
of an individual in prevention of pollution, pollution case studies. Disaster Management: Floods, 
earthquake, cyclone and landslides. E-waste and plastic waste - recycling and reuse. Social Issues and 
the Environment: From unsustainable to sustainable development, urban problems related to energy. 
Water Conservation: Rain water harvesting, watershed management, resettlement and rehabilitation of 
people; its problems and concerns, case studies, climate change, global warming, acid rain, ozone 
layer depletion, nuclear accidents and holocaust, case Studies, wasteland reclamation. 
 
 

UNIT - IV 
 
GREEN ENVIRONMENTAL ISSUES:Introduction, Clean development mechanism, Carbon foot 
printing, Carbon credits,Carbon sequestration, Polluter pay principle. Green building, practices, 
approaches to green computing, Nanotechnology IS014000. Role of Information Technology in 
environment and human health, case studies. 
 

UNIT - V  
ENVIRONMENTAL  ETHICS,  ENVIRONMENTAL  IMPACT  ASSESMENT  &  ROLE  OF  
NGOs:  Environmental  Ethics:Environment protection act, air (prevention and control of pollution) 

act, water (prevention and control of pollution) act, wildlife protection act, forest conservation act, issues 
involved in enforcement of environmental, legislation, public awareness. Environmental Impact 
Assesment: Conceptual facts of EIA, baseline date acquisition, planning and management of impact 
studies, operational aspects of EIA, methods for impact identification, prediction of impacts(air, water, 
noise, soil, biological and socio-economics), environmental management plan, role of NGOs in creating 
awareness among people regarding environmental issues. 
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TEXT BOOKS:  
1. Benny Joseph (2005), Environmental Studies, Tata McGraw Hill Publishing Company Limited, 

New Delhi. 
 
2. Erach Bharucha (2005), Textbook of Environmental Studies for Undergraduate Courses, 

Universities Press, Hyderabad. 
 
 

REFERENCE BOOKS: 
 
1. Anji Reddy. M (2007), Textbook of Environmental Sciences and Technology, BS Publications, 

Hyderabad. 
2. Rajagopalan. R (2009), Environmental Studies, Oxford University Press, New Delhi. 
3. Anubha Kaushik (2006), Perspectives in Environmental Science, 3rd Edition, New age 

international, New Delhi. 
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II B.TECH II SEMESTER  

 SYLLABUS  
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ELECTRICAL & ELECTRONICS ENGINEERING 
 
 

II B. Tech- II Semester       L   T   P  C 
Course Code: A2EC02       3    1   -   3 

   
 

COURSE OVERVIEW:  
This is a basic course for all Engineering students of first Year. The objective is to make them familiar 
with basic principles of Electrical Engineering. The course addresses the underlying concepts & 
methods behind Electrical Engineering. The course is present a problem oriented introductory 
knowledge of the Fundamentals of Electrical Engineering and to focus on the study of basic electrical 
parameters, basic principles, different types of electrical circuit and  methods to solve electrical circuit.   
 

PREREQUISITE(S): NIL 
 

COURSE OBJECTIVES:  
1. Describe basic fundamentals of Electric Circuits, their components and the mathematical tools 

used to represent and analyze Electrical circuits.  
2. Develop fundamentals, including Ohmôs law, Kirchoffôs laws and be able to solve for currents, 

voltages and power in complex circuits.  
3. Demonstrate to write and solve loop current and node voltage equations for arbitrary DC, AC 

networks including resistors, capacitors, inductors, dependent and independent sources.  
4. Extrapolate the concept of magnetic circuit, Faradayôs laws and analyze the series and parallel 

magnetic circuits.    
5. Summarize various two port network parameters and their relations and develop the design 

and analysis of basic DC and AC circuits with network topologies.  
 

COURSE OUTCOMES:  
1. Define basic electrical concepts, including electric charge, current, electrical potential,   

electrical Power and energy. 
2. Distinguish the relationship of voltage and current in resistors, capacitors, inductors, and mutual 

Inductors.  
3. Differentiate circuits with ideal, independent, and controlled voltage and current sources and 
able to apply Kirchhoffôs voltage and current laws to the analysis of electric circuits.  

4. Illustrate to apply concepts of electric network topology, nodes, branches, and loops to solve 
circuit problems, including the use of computer simulation.  

5. Emphasize on basic laws and techniques to develop a working knowledge of the methods of 
analysis used.  

6. Interpret to solve series and parallel magnetic circuits  
7. Design various two port network parameters and relations between them 
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SYLLABUS 

UNIT I 

ELECTRICAL CIRCUITS  
Basic definitions-Ohmôs Law ï Kirchhoffôs Laws ï simple problems. types of elements, types of sources, 
resistive networks, inductive networks, capacitive networks, series & parallel circuits, star to delta and 
delta to star transformations. 

 

UNIT II  

DC MACHINES   
 Principle of Operation of DC Motor, types of DC motor, Losses and Torque equation , DC Generator 
construction and working  Principle, EMF Equation,  working principle and Construction  of transformer. 

 

UNIT III  

AC MACHINES & INSTRUMENTS 
Principle of operation of 3-phase induction motor, slip and torque Equation, principle of operation of 3-
phase Alternator. Basic principle of indicating instruments, permanent magnet moving coil and  moving 
iron instruments.  

 

UNIT IV 

SEMICONDUCTOR DEVICES 
Characteristics of PN Junction Diode ï Zener Effect ï Zener Diode and its Characteristics. Rectifiers, 
Half wave, Full wave and bridge Rectifiers ï filters capacitor, inductor-Voltage Regulation.  

 

UNIT V 

TRANSISTOR  

Bipolar Junction Transistor ï CB, CE, CC Configurations and Characteristics ï Transistor Amplifier. 

 
TEXT BOOKS 
 
1. Basic Electrical Engineering by M.S.Naidu and S.Kamakshaiah TMH 
2. Electronic Devices and circuits by J.Millman, C.C.Halkias and Satyabrata Jit 2ed., 

 

REFERENCES 

 
1. Muthusubramanian R, Salivahanan S and Muraleedharan K A, ñBasic Electrical, Electronics and 
Computer Engineeringò,Tata McGraw Hill, Second Edition, (2006). 
2. Nagsarkar T K and Sukhija M S, ñBasics of Electrical Engineeringò, Oxford press (2005). 
3. Mehta V K, ñPrinciples of Electronicsò, S.Chand & Company Ltd, (1994). 
4. Mahmood Nahvi and Joseph A. Edminister, ñElectric Circuitsò, Schaumô Outline Series, McGraw Hill, 
(2002). 
 

 

 

 
 
 

 
 



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 85 
 

AERODYNAMICS-I  
 

II B. Tech- II Semester        L   T   P  C 
Course Code: A2AE07        3    1   -   3 

 

COURSE OVERVIEW 

This course extends fluid mechanic concepts from Unified Engineering to the aerodynamic 
performance of wings and bodies in sub/supersonic regimes. Course generally has four parts subsonic 
potential flows, including source/vortex panel methods; viscous flows, including laminar and turbulent 
boundary layers; aerodynamics of airfoils and wings, including thin airfoil theory, lifting line theory, and 
panel method/interacting boundary layer methods; aerodynamics of the propellers and their blade 
geometry. Course material varies each year depending upon the focus of the design problem. 
 

COURSE OBJECTIVES 
 

The Course has a set of learning objectives which you should always keep in your thoughts as the 
semester progresses. The entire course is structured to (hopefully) help the students achieve the 
following objectives 

1 Understand the theoretical concepts underlying the development of lift, drag, and movement 
forces on aeronautical vehicle 

2 Be able to visualize the flow around objects and physically understand the concepts of path 
lines, streamlines, and vorticity 

3 Understand the concept of superposition of elementary flows for linear incompressible flow 
4 Analyze the characteristics of airfoil geometries and planform shapes to assist in determining 

aircraft performance 
5 Be equipped to evaluate new lift-enhancement or drag-reduction devices and appreciate the 

directions and promise of upcoming developments in aerodynamic technology 
6 Determine basic aerodynamic characteristics of propeller 

 

COURSE OUTCOMES 
The student will be able to 

1. Determine the flow similarities over different bodies like airfoil, cylinder and sphere 
2. Explain the elementary flows with respective compressible and irrational flows. 
3. Determine classical thin airfoil theory for symmetric and cambered airfoil section in an 

incompressible flow condition 
4. Compare the flow over a arbitrary bodies over cylinder and sphere with respect to non-lifting 

and lifting flows 
5. Explain the flow visualization techniques over an symmetrical and cambered airfoil by using PIV 

and hot wire anemometers 
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SYLLABUS 
UNIT - I 

 
BASICS: Aerodynamics and its importance, flow field, fundamental aerodynamic variablesFlow 
Similarity ï Reynolds number and Mach number as similarity parameters, Necessity of Flow 
Similarities, Dimensional Analysis, Aerodynamic forces and moments, Force and moment components 
andcoefficients, Pressure distribution on an airfoil, Estimation of lift, Drag and pitching moment 
coefficient from the pressure distribution.  

 

UNIT - II 
 
ELEMENTARY FLOWS: Velocity Potential and Stream function for 2-D incompressible flow and 
importance, Incompressible flow condition, Governing equation for irrotational, incompressible 
flow:Laplaceôs equation, Boundary conditions. Elementary flows. Combination of uniform flow with a 
Source and Sink, Doublet. Flow over a circular cylinder, Vortex flow. Circulation, Kutta-Joukowski 
theorem. Lifting flow over a starting vortex. 

 

UNIT - III 
 
INCOMPRESSIBLE FLOW OVER AIRFOILS:The vortex filament and vortex sheet. Kelvin 
circulation theorem, The complex potential function and conformal transformation, The Kutta-Zhukovsky 
transformation. Kutta condition. Lift on the Zhukovsky airfoil section. 

 
THIN AIRFOIL THEORY: Classical thin airfoil theory for symmetric and cambered airfoil sections. 
Comparison oftheoretical and experimental results. Limitations of thin airfoil theory. 
 
INCOMPRESSIBLE FLOW OVER FINITE WINGS:, Biot-Savart law and Helmholtzôs theorems, 
Prandtlsclassical lifting line theory: Downwash and induced drag. Elliptical and modified elliptical lift 
distribution. Lift distribution on wings. Limitations of Prandtlôs lifting line theory.  
 
 

UNIT - IV 
 
EXTENDED LIFTING LINE THEORY: Extended lifting line theory- lifting surface theory, vortex 
lattice method for wings.Lift, drag and moment characteristics of complete airplane. 
 
SOURCE PANEL METHOD:Source panel method, non-lifting flow over an arbitrary bodies, potential 
flow over acircular cylinder. 
 
VORTEX PANEL METHOD:Vortex panel methods, Lifting flow over an arbitrary body, flow over a 

symmetrical airfoil 

 

UNIT - V 
 
AERODYNAMIC CHARACTERISTICS OF AIRFOILS AND WINGS:Introduction to airfoils- 

nomenclature, Types of Airfoils- NACA Series and their applications, Laminar flow airfoils, Low 
Reynolds number airfoils, airfoil characteristics for propeller, compressor and turbine blades . Criteria 
for Selection of Airfoils. Introduction to Wind tunnels- approaches for solution of Fluid Dynamic 
problems velocity and pressure measurement, flow visualization techniques- PIV, Hot wire 
Anemometers, Smoke Testing  
 

TEXT BOOKS: 
1. Anderson J .D.(2011), Fundamental of Aerodynamics, 5

th
 edition, McGraw-Hill International 

Edition, New York 
2. E. L. Houghton, P.W. Carpenter (2010), Aerodynamics for Engineering Students, 5

th
 edition, 

Elsevier, New York. 
 

REFERENCE BOOKS:  
1. Clancy L. J. (2006), Aerodynamics, Sterling book house, New Delhi. 
2. Louis M. Milne-Thomson (2011), Theoretical Aerodynamics, Imported Edition, Dover 

Publications, USA. 
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SPACE TECHNOLOGY 

  
II B. Tech- II Semester        L   T   P  C 
Course Code: A2AE08        3    1   -   3 
 
 

COURSE OBJECTIVE:  
Space technology is the technology that is related to the entering and the retrieving objects or life forms 
from space. ñEvery dayò technologies such as weather forecasting, remote sensing, GPS system, 
satellite television, and some long distance communication systems critically rely on the space 
infrastructure. The science of astronomy and earth sciences most notably benefit from space 
technology. Space technology mainly deals with space mission-types, fundamentals of Rocket 
Propulsion, Flight Mechanics of the Rockets and Missiles, Atmospheric Re-Entry, fundamentals of 
orbital Mechanics, Orbital Maneuver, Satellite Attitude Dynamics, Spacecraft Power and 
Communications 
 

COURSE OBJECTIVES: 
 
Upon completion of the course, students should understand the following: 

1. Space mission types 
2. Fundamentals of Rocket Propulsion 
3. Flight Mechanics of the Rockets and Missiles 
4. Fundamentals of orbital Mechanics 
5. Atmospheric Re-Entry 
6. Orbital Maneuver 
7. Satellite Attitude Dynamics 
8. Spacecraft Power and Communications 

 

COURSE OUTCOMES  
The student will be able to 

 
1. Categorize space missions 
2. Compare the working of solid and liquid propellant rockets 
3. Identify suitable trajectory for the re-entry vehicle 
4. Analyze the transfer method of a spacecraft from one orbit to another 
5. Apply various mechanisms for attitude control of satellite and space crafts 
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SYLLABUS 

 

UNIT - I  
INTRODUCTION: Space Mission, Types, Space Environment, Launch Vehicle Selection. 

 

UNIT - II 
 
FUNDAMENTALS OF ROCKET PROPULSION:Introduction to rocket propulsion, fundamentals of 
solid propellantrockets, Fundamentals of liquid propellant rockets. Rocket equation. 
 

UNIT - III 
 
ASCENT FLIGHT MECHANICS OF ROCKETS AND MISSILES:Two-dimensional trajectories of 
rockets and missiles. Multi-stage rockets, Vehicle sizing. Two stage Multi-stage Rockets, Trade-off 
Ratios-Single Stage to Orbit, Sounding Rocket-Aerospace Plane, Gravity Turn Trajectories-Impact point 
calculation, Injection conditions, Flight dispersions. 

 

ATMOSPHERIC REENTRY:Introduction, Steep Ballistic Reentry, Ballistic Orbital Reentry, Skip 
Reentry, ñDouble- DipòReentry, Aero-braking, Lifting Body Reentry. 
 

UNIT - IV 
 
FUNDAMENTALS OF ORBITAL MECHANICS: Two-body motion-Circular, elliptic, hyperbolic, 
and parabolic orbits. BasicOrbital Elements, Ground Trace. 

 

ORBITAL MANEUVERS:In-Plane Orbit changes, Hohmann Transfer, Bielliptical Transfer, Plane 
Changes, CombinedManeuvers, Propulsion for Maneuvers. 
 

UNIT - V 
 
SATELLITE ATTITUDE DYNAMICS:Torque free Axi-symmetric rigid body, Attitude Control for 
Spinning Spacecraft.Attitude Control for Non-spinning Spacecraft. The Yo-Yo Mechanism, Gravity, 
Gradient Satellite. Dual Spin Spacecraft, Attitude Determination. 

 
SPACECRAFT POWER AND COMMUNICATION SYSTEMS: Spacecraft Power, 

Telecommunications. 

 
TEXT BOOKS: 
 
1. W. E. Wiesel (2010), Spaceflight Dynamics, 3

rd
 edition, McGraw-Hill, New Delhi. 

 
REFERENCE BOOKS 
: 
1. J. Sellers (2005), Understanding Space: An Introduction to Astronautics, 3

rd
 edition, McGraw- Hill, 

New Delhi. 
2. Francis J. Hale (1994), Introduction to Space Flight, 1

st
 edition, Prentice-Hall, New York. 

3. D. Brown Charles (1998), Spacecraft Mission Design, 2
nd

 edition, AIAA Education Series, USA. 
4. Meyer Rudolph X (1999), Elements of Space Technology for Aerospace Engineers, Academic 

Press, New York. 
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AEROSPACE VEHICLE STRUCTRE ï I 
  

II B. Tech- II Semester       L   T   P  C 
Course Code: A2AE09       3    1   -   3 
 

COURSE OVERVIEW:  
The main aim of the course is to introduce the students to the structural components used in 

the aircrafts or aerospace vehicles. The course imparts the knowledge of evolution of the aircraft 
structures over a period of time. It gives a brief idea on the mechanics of solids  The components and 
working of the engines and various parameters which affect the performance of the engine are 
discussed with the students. it introduces the parameters required to design the propulsion unit. 

 

COURSE OBJECTIVES: 
 
Upon the completion of course students should understand 

1. Indeterminate structures and order of redundancy and matrix methods of redundant analysis 
utilizing equilibrium equations  

2. Compatibility conditions singularity method for uniform beams with various boundary and 
support conditions (props, hinges and fixities) subjected to distributed  

3. Discrete loads 
4. Beams with elastic supports and initial curvature 
5. Eulerôs formula for critical loads of column 
6. Direct application of energy principles to beams and trusses 
7. Semi Monocoque and Monocoque structures, approximate method for box beams  
8. Shear flow in single and multi-cell Monocoque and semi Monocoque box beams subject to 

torsion 
 

COURSE OUTCOMES: 

 

The student will be able to 

1. Develop the mathematical model for a physical structure subjected to external loads applied on 
it.   

2. Calculate the degree of redundancy for statically determinate and indeterminate beam structure  
3. Determine the curved deflection due to forces and moments on an aircraft fuselage structure 
4. Illustrate the stresses and strains in members subjected to combined loading and apply the 

theories of failure for static loading  
5. Estimate the buckling load equations for different boundary conditions of the columns  
6. Analyze the shear flow distribution in an aircraft structures like wings & fuselage  
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SYLLABUS 

UNIT - I 
 
INTRODUCTION TOTHEORY OF ELASTICITY:Introduction To Aircraft Structional 
Components,Equilibrium and Compatibility conditions for elastic solids, 2D elasticity equations forplane 
stress, plane strain and generalized plane strain causes Airyôs stress function. Simple problems in 
plane stress/plane strain stresses and strains on arbitrary planes and transformations. Concept of 
principle planes,stress and Strains, Construction of Mohrôs circle 

 

UNIT ï II 
 
REDUNDANT STRUCTURES: Analysis of statically determinate structure and Indeterminate 
structure, order of redundancy , Introduction to redundant analysis,use of free body diagrams to explain 
compatibility and redundant analysis principles, Singularity method for uniform beams with various 
boundary and support conditions (props, hinges and fixities) subjected to distributed / desecrate loads 
(including moment).moment area method analysis of various types of beams, three moment equation 
(clayprons theorem ) of a continuous beams 

 

UNIT ï III 
BEAMS WITH ELASTIC SUPPORTS AND INITIAL CURVATURE: Direct solution of 

beams on elastic foundation, deflection of beams, Equation of equilibrium for curved beam and 

deflection of typical curved beams (Bulkhead sections on Fuselage) 

THEORIES OF FAILURE: Introduction ï Various theories of failure - Maximum Principal Stress 

Theory, MaximumPrincipal Strain Theory, Strain Energy and Shear Strain Energy Theory (Von Mises 
Theory) and facture modes 

 

UNIT ï IV 
STABILITY OF COLUMNS: Stability of structural systems, Models of instability of columns. Eulerôs 
formula for critical loads of column.end conditions of a column ,Slenderness ratio, Effect of boundary 
conditions on mode shapes and critical loads. Column with initial curvature, effect of eccentricity Long, 
Medium and short column ranges. Rankine and Johnsonós formulae. Effect of intermediate supports. 
Concept of beam column.  
 

UNIT ï V 
ENERGY PRINCIPLES AND METHODS: Introduction to energy principle and methods. Principle 
of virtual Displacementsand principle of Virtual Force Castiglianoôs theromes, maxwellôs reciprocal 
theorem and unit load method.  
 
SHEAR FLOW IN CLOSED SECTIONS:Bredt- Batho formula. Single and multi-cell closed box 
structures. Semimonocoque and moncoque structures. Approximate method for box beams. Shear flow 
in single and multicell monocoque and semi monocoque box beams subject to torsion. 

 
TEXT BOOKS: 
1. Megson T. H. G (2012), Aircraft Structures for Engineering Students, 5

th
 edition, Elsevier, New 

York. 
2. Strenght of Materials by R.K Rajput S.chand publishers. 

 
REFRENCE BOOKS: 
 
1. Irving Herman Shames, Clive L. Dym (2003), Energy and finite element methods structural 

analysis, McGraw Hill, New Delhi, India. 
2. B. C. Punmia (2011), Theory of Structures, 13

th
 edition, Laxmi Publications Ltd, Hyderabad. 

3. Donaldson B. K (2008), Analysis of Aircraft Structures an introduction to Aeronautical Structures 
Analysis, 2

nd
 edition, Cambridge University Press, USA. 
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FLIGHT MECHANICS ï I 
 

II B. Tech- II Semester       L   T   P  C 
Course Code: A2AE10       3    1   -   3 

    
COURSE OVERVIEW: 

            Flight mechanics deals with the interaction between vehicles and the atmosphere. Problems in 
this area include producing more efficient designs, improving the control systems for aircraft, reducing 
aircraft vibration and noise, etc. The course will cover the applications of basic aerodynamics to aircraft 
and missile performance, power and thrust, stability and control and compressibility effects. We assume 
a basic understanding of fluid dynamics and flight vehicle performance. We will cover the development 
of the equations of motion, aircraft static and dynamic stability, aircraft response to atmospheric 
disturbances, inertial coupling, and an introduction to classical feedback control and autopilots Aircraft 
stability and static equilibrium including the effect of components, aircraft control surfaces and devices, 
and trimmed equilibrium condition and its effect on performance. 

COURSE OBJECTIVE: 

Upon the completion of course students should understand 
 

1. Demonstrate competence in evaluating lift and drag of airplanes, and installed thrust of their 
engines 

2. To familiarize with the concepts of Flight performance 
3. To understand the parameters effecting the performance 
4. To familiarize with the concept of Stability and control of Aircraft 
5. To familiarize with the concept of dynamic stability of Aircraft 
6. Ability to understand and apply the governing equations related to longitudinal and lateral static 

stability and control of an aircraft 
7. Education and training of the students on: 
8.    Effects of the aerodynamic design, center of gravity location and moments of inertia on  

static and dynamic stability and control of an aircraft 
  9.    Dynamic modes of an aircraft 

 

COURSE OUTCOMES: 

The student will be able to 

1. Compare and contrast between the performance parameters for civil transport and military 
aircrafts 

2. Apply flight mechanics analytical concepts and aircraft performance data to the preliminary 
design of a new aircraft to meet defined  

3. performance requirements 
4. Evaluate the performance of an aircraft during its climb and descend 
5. Evaluate the factors effecting the take-off and landing performance of the aircraft 
6. Calculate the range and endurance of a fixed-wing aircraft with either a jet or a propeller-driven 

propulsion system in straight and level flight and analyze the various types of cruise techniques 
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SYLLABUS 
UNIT - I 
 
INTROUDUCTION TO AIRCRAFT PERFORMANCE:The role and design mission of an aircraft 
specification of theperformance requirements and mission profile. Importance of performance analysis, 
estimation and measurements and operations safety and economy. Scheduled performance and 
operational performance of aircraft. The standards Atmosphere. Off - standards and design 
atmosphere. Measurements of air data. Air data computers. 
 

UNIT - II 
 
THE FORCE SYSTEM OF THE AIRCRFT: Equations of motion for performance the aircraft force 
system. The lift force,side forces the drag force. Total airplane drag- drag estimation drag reduction 
methods. The propulsive forces the thrust producing engine, power and specific fuel consumption with 
altitude and flight speed. The minimum drag speed, minimum power speed. Aerodynamic relationships 
foe a parabolic drag polar. 

 
CIRUISE PERFORMANCE: The maximum minimum speeds in level flight range and endurance of 
aircraft with thrustproducing engines, and with power producing engines. Cruise techniques: constant 
angle of attack, constant Match number, constant Match number methods, comparison of performance. 
The effect alternative fuel flow laws, the effect of weight, altitude and temperature on cruise 
performance. Cruise performance of aircraft with mixed power plants. 

 
UNIT - III 
 
CLIMB AND DESCENT PEROFRMANCE: Importance of climb and descent performance, safety 
considerations. Climband descent techniques, generalized performance analysis for thrust producing, 
power producing and mixed power plants, maximum climb gradient, climb rate. Energy height and 
specific excess power, energy methods for optimal climbs, minimum time climbs, minimum fuel climbs, 
Measurements of climb performance. Descent performance in aircraft operations. Effect of wind on 
climb and decent performance. 
 
AIRCRAFT MANOEUVRE PERFORMANCE:The general equations of accelerated motion of 
aircraft maneuverenvelope, significance. Longitudinal aircraft maneuver, the pull ï up maneuver, 
Lateral maneuvers, turn performance, instantaneous turns and sustained turns, specific excess power, 
the energy turns. The maneuver aircraft maneuver performance. 

 
UNIT - IV 
 
AIRCRAFT PEROFRMACE MESUREMENTS AND DATA HANDLING: Purpose of 
performance measurements in flight.Flight testing Principle performance variables weight, altitude and 
ambient temperature (WAT). Parametric performance data analysis. Dimensional analysis. 
Measurements data reduction. The equivalent weight method. Correction to cruise climb take ï off and 
landing performance for weight and temperature. 
 
SAFTEY REQUIRMENTS TAKE-OFF AND LANDING PERFORANCE PLANNING: Flight 
safety criteria. Performanceclassification civil. Flight plans, performance planning and fuel planning 
Estimation of take off distances. The effect on the take ï off distance, of weight wind runaway 
conditions, ground effect. Take off performance safety factors. Estimation of landing distances, the 
discontinued landing baulked landing air safety procedures and requirements on performance. Fuel 
planning fuel requirements trip fuel, environment effects reserves, tinkering. 
 

UNIT - V 
 
THE APPLICATION OF PERFORMANCE DATA: The performance summary for fleet selection 
the block performance,payload ï range diagram. Route analysis and optimization. Operational analysis 
procedure. Operational performance data for flight planning, take off field performance runaway 
correction chart, aircraft datum performance (WAT) chart, determination of the maximum takeoff weight 
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TEXT BOOKS:  
1. Eshelby M. E (2000), Aircraft performance: Theory and Practice, AIAA  Education Series, USA. 
 
2. Brandt S. A. et al (2004), Introduction to Aeronautics: A Design perspective, 2nd edition, AIAA 

Education Series, USA. 
3. Anderson J. D. (2011), Aircraft Performance and Design, international edition, McGraw Hill, New 

Delhi. 

 
REFERNCE BOOKS: 
 
1. Dole C. E. (2010), Flight Theory and Aerodynamics; a practical Guide for Operational Safety, 

Wiley India Ltd, New Delhi, India. 
2. Mc Cormic B. W.( 2010), Aerodynamics, Aeronautics and Flight Mechanics, 2

nd
 edition, Wiley India 

Ltd. India 
3.     Raymer D. P (2006), Aircraft Design: A Conceptual Approach, 4

th
  Edition, AIAA Education Series,  

        USA 
4     Yethout (2003),Introduction to Aircraft Flight Mechanics, AIAA Education Series, USA 
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ELECTRICAL AND ELECTRONICS ENGINEERING LAB 
  

  

II B. Tech- II Semester       L   T   P  C 

Course Code: A2EC04       -     -   3   2  
 
 
COURSE OVERVIEW: 
 

The significance of the Electrical and Electronics Engineering Lab is renowned in the various 

fields of engineering applications. For an aeronautical Engineer, it is obligatory to have the practical 

ideas about the Electrical and Electronics Engineering. By this perspective we have introduced a 

Laboratory manual cum Observation for Electrical and Electronics Engineering Lab. The manual uses 

the plan, cogent and simple language to explain the fundamental aspects of Electrical and Electronics 

Engineering in practical. The manual prepared very carefully with our level best. It gives all the steps in 

executing an experiment. 

 

 

COURSE OBJECTIVES 
1. The theoretical concepts of KVL and KCL, Diode, Transistor are verified experimentally 
2. The performance of A.C and D.C  machines are studied practically 
3. The efficiency and regulation of Transformer are determined experimentally 
4. The fundamentals of A.C. and D.C supply are studied practically. 
 

COURSE OUTCOMES 
 

1. Analyze basic concepts to electric circuits. 
2. Apply electrical fundamentals to real time applications. 
3. Apply electronics components to electronics circuits. 
4. Create circuits containing basic electrical elements. 
5. Apply electrical and electronics engineering concepts to real time applications 

  

SYLLABUS 
 

SECTION A: ELECTRICAL ENGINEERING: 

1. Verification of KCL and KVL. 
2.   Magnetization characteristics of D.C. Shunt generator. 
3. Speed control of DC motor. 
4. Swinburneôs Test on DC shunt machine. 
5. Brake test on DC shunt motor. 
6. OC and SC tests on Single-phase transformer. 
7. Brake test on 3-phase Induction motor. 
8. Regulation by an alternator by synchronous impedance method. 
 

SECTION B: ELECTRONICS ENGINEERING: 
1. PN Junction Diode Characteristics (Forward bias, Reverse bias) 
2. Transistor CE Characteristics (Input and Output) 
3. Study of CRO. 
4. Class A Power Amplifier 
5. Zener Diode Characteristics 
6. Transistor CE Characteristics 
7. Rectifier without Filters (Full wave &Half wave) 
8. Rectifier with Filters (Full wave & half wave). 
Note: Total 12 experiments are to be conducted. 
(Six experiments from PART-A, Six experiments from PART-B) 
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AERODYNAMICS LAB 

II B. Tech- II Semester       L   T   P  C 

Course Code: A2AE11       -    -    3  2 

 

COURSE OVERVIEW: 

The main purpose of this Lab is to provide students a practical feel of the Lectures they have studied in 
their credit course related to Fluid Mechanics, Aerodynamics have a feel about various performance 
parameters. 

COURSE OBJECTIVES: 

The course should enable the student: 

1. To understand and study the operation of subsonic wind tunnel. 

2. To study experimentally the pressure distribution of circular, symmetric and cambered airfoil 

3. To study Flow visualization studies in low speed flow over airfoil with different angle of 
incidence and over cylinder 

4. To determine the drag coefficient for a Cylinder. 

5. They can analyse the performance of axial and centrifugal compressors. 
 

COURSE OUTCOMES: 

The students should be able to: 
1. Evaluate the pressure distribution over different aerodynamic shapes 
2. Apply the flow visualization techniques over different aerodynamic bodies 
3. Determine the efficiency of axial and centrifugal compressor 
4. Determine the efficiency of blower 

5. Predict the aerodynamic forces 
 

 

SYLLABUS 

LIST OF EXPERIMENTS 

1. Calibration of subsonic wind tunnel. 
2. Pressure distribution over smooth and rough cylinder. 
3. Pressure distribution over symmetric airfoils. 
4. Pressure distribution over cambered airfoils  
5.Flow visualization studies in low speed flows over sphere. 
6. Flow over a flat plate at different angles of incidence. 
7. Flow visualization studies in low speed flows over cylinders. 
8. Flow visualization studies in low speed flows over airfoil with different angle of incidence. 
9. Fluid flow studies using a blower. 
10.  Drags of different bodies. 
11. Performance of Axial flow compressor. 
12. Performance of Centrifugal flow compressor.  
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AIRCRAFT PRODUCTION TECHNOLOGY LAB-II 
 

 
II B. Tech- II Semester       L   T   P  C 
Course Code: A2AE12         -    -    3   2 
 

COURSE OVERVIEW: 
The main purpose of this Lab is to provide students a practical feel of the Lectures they have 

studied in their credit course related to aircraft production technology. The lab aircraft production 

technology mainly deals with different types of manufacturing processes involved in aircraft industries. 

 

COURSE OBJECTIVES: 
The course should enable the student: 

1. To understand and study the various manufacturing process in aircraft industries. 

2. To understand and perform various operation on conventional machines. 

3. To understand and perform various welding processes used in industry. 

4. To understand and study the various codes used in CNC machine. 

5. To understand and perform various operation on CNC machine. 

6. To understand and study about aircraft wood gluing techniques.  

 

 

COURSE OUTCOMES: 
The students should be able to: 

1. Operate conventional machines to remove material with single point cutting tools like lathe, 
shaping, planning and slotting. 

2. Operate conventional machines to remove material with multi point cutting tools like milling, 
drilling, etc 

3. Perform surface finishing using surface grinding machines 
4. Develop codes for producing required part using CNC lathe and CNC milling 
5. Create a riveted joint as per design specification 
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SYLLABUS 
LIST OF EXPERIMENTS: 

 
 

1. Lathe operations   (facing, plain turning, step turning, taper turning, grooving, knurling, threading) 
2. Milling (step and plain milling) 
3. Drilling and tapping 
4. Shaping  (making U grooves) 
5. Planning  
6. Slotting (making slots on pulleys) 
7. Surface grinding 
8. CNC  lathe  

I. Facing 
II. Step turning 
III. Taper turning 
IV. Multiple turning  

9. CNC  milling  
I. Plain milling 
II. Step milling 
III. End milling 

10. Preparation of Riveted Joints 
 

 

REFERENCE BOOKS: 
 
 
1. Keshu S. C, Ganapathy K. K (2011), Air craft production techniques, E-book, Interline Publishing 

House, New York, USA. 
2. Kalpakajian Serope (2011), Manufacturing Engineering and Technology, 5

th
 edition, Pearson 

Education, London. 
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GENDER SENSITIZATION LAB 
 
 

II B. Tech- II Semester       L   T   P  C 
Course Code: A2HS17        -    -    3   - 
 

OBJECTIVES OF THE COURSE 

1. To develop students' sensibility with regard to issues of gender in contemporary India. 
2. To provide a critical perspective on the socialization of men and women.  
3. To introduce students to information  about some key biological aspects of genders. 
4. To expose the students to debates on the politics and economics of work. 
5. To help students reflect critically on gender violence.  
6. To expose students to more egalitarian interactions between men and women.  

 

COURSE OUTCOMES 

1. Develop a better understanding of important issues related to gender in contemporary India. 
2. Sensitized to basic dimensions of the biological, sociological, psychological and legal aspects 

of gender 
3. Attain a finer grasp of how gender discrimination works in our society and how to counter it 
4. Develop a sense of appreciation of women in all walks of life. 
5. Men and Women students and professionals will be better equipped to work and live together 

as equals. 
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SYLLABUS 

UNIT-I 

UNDERSTANDING GENDER: 
 Gender: Why Should We Study It? (Towards a World of Equals: Unit -1)  
Socialization: Making Women, Making Men (Towards a World of Equals: Unit -2) 
Introduction. Preparing for Womanhood. Growing up Male. First lessons in Caste. Different 
Masculinities. 
 Just Relationships: Being Together as Equals (Towards a World of Equals: Unit -12)  
Mary Kom and ()tiler. Love and Acid just do not Mix. Love Letters. Mothers and Fathers, Further 
Reading: Rosa Parks-The Brave Heart.  
 

UNIT ð II 
GENDER AND BIOLOGY:  
Missing Women: Sex Selection and Its Consequences (Towards a World of Equals: Unit -4) Declining 
Sex Ratio. Demographic Consequences. Gender Spectrum: Beyond the Binary (Towards a World of 
Equals: Unit -10) Two or Many? Struggles with Discrimination. Additional Reading: Our Bodies, Our 
Health (Towards a World of Equals:Unit -13)  
 

UNIT ð III 

GENDER AND LABOUR: Housework: the Invisible Labour (Towards a World of Equals: Unit -3) "My 

Mother doesn't Work." "Share the Load." Women's Work: Its Politics and Economics (Towards a World 
of Equals: Unit -7)  
Fact and Fiction. Unrecognized and Unaccounted work. Further Reading: Wages and Conditions of 
Work.  

UNIT ð IV 

ISSUES OF VIOLENCE: 
 Sexual Harassment: Say Nol (Towards a World of Equals: Unit -6) Sexual Harassment, not Eve-

teasing- Coping with Everyday Harassment- Further Reading: "Chupulu". Domestic Violence: Speaking 

Out (Towards a World of Equals: Unit -8) Is Home a Safe Place? -When Women Unite [Film). 

Rebuilding Lives. Further Reading: New Forums for Justice. Thinking about Sexual Violence (Towards 

a World of Equals: Unit -11) Blaming the Victim-"I Fought for my Life...." - Further Reading: The Caste 

Face of Violence.  

UNIT ð V 

GENDER STUDIES:  

Knowledge: Through the Lens of Gender (Towards a World of Equals: Unit -5) Point of View. Gender 
and the Structure of Knowledge. Further Reading: Unacknowledged Women Artists o Telangana. 
Whose History? Questions for Historians and Others (Towards a World of Equals: Unit -9) Reclaiming a 
Past. Writing other Histories. Further Reading: Missing Pages from Modern Telangana History.  
Essential Reading: All the Units in the Textbook, "Towards a World of Equals: A Bilingual Textbook on 

Gender" written by A.Suneetha, Uma Bhrugubanda, Dugglrala Vasanta, Rama Melkote, Vasudha 

Nagaraj, Asma Rasheed, Gogu Shyamala, Deepa Sreenivas and Susie Tharu.  

Note: Since it is Interdisciplinary Course, Resource Persons can be drawn from the fields of English 

Literature or Sociology or Political Science or any other qualified faculty who has expertise in this field.  

 

REFERENCE BOOKS:  

1 Sen, Arnartya. 'More than One Million Women are Missing." New York Review of Books 37.20 
(20 December 1990). Print. We Were Making History..' Life Stories of Women in the Telangana 
People's Struggle. New Delhi:  Kali for Women, 1989.  

2 Tripti Lahiri. "By the Numbers: Where Indian Women Work." Women's Studies Journal (14  
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3 November 2012)Available online at: http:// blogs.wsj.com/ India real time/2012111/14/by ðthe-
numbers-whereIndian-women- work/> 

4 K. Satyanarayana and Susie Tharu (Ed.) Steel Nibs Are Sprouting: New Dalit Writing From 
South India Dossier 2: Telugu And Kannada http://harpercollins.co.in/BookDetail.aso?Book 
Code=3732 

5 Virnala. "Vantillu    (The Kitchen)", Women Writing in India: 600 BC to the Present. Volume II: 
The 20th Century Ed. Susie Tharu and K. Lalita.Delhi: Oxford University Press,1995. 599-601. 

6 Shatrughna, Veena et al. Women's Work and its Impact on Child Health and Nutrition, 
Hyderabad,  

7 National Institute of Nutrition, Indian  Council of Medical Research. 1993. 
8 Stree Shakti Sanghatana. "We Were Making       History ....' Life Stories of   Women in 

tTelangana People's Struggle. New Delhi: Kali for Women, 1989.  
9 Mernon, Nivedita. Seeing like a  Feminist. New Delhi: Zubaan-Penguin Books, 2012 
10 Jayaprabha, A. "Chupulu (Stares)". Women Writing in India: 6008C to the Present. Volume II: 

The  20th Century Ed. Susie Tharu and K. Lalita. Delhi: Oxford University Press, 1995. 596-
597.Javeed, Shayan and Anupam Manuhaar. "Women and Wage Discrimination in India: A 
Critical  
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AEROSPACE PROPULSION ï I 
 

III B. Tech- I Semester       L   T   P  C 
Course Code: A2AE13          3    1   -   3  
 

COURSEOVERVIEW: 
 

This course introduces the principles of Propulsion is a means of creating force leading to movement. A 

Propulsion system has a source of mechanical power (some type of engine or motor, muscles), and 

some means of using this power to generate force, such as wheel and axles, propellers, a propulsive 

nozzle, wings, fins or legs. As an Aerospace Propulsion specialist, you'll ensure our engines are in first 

rate operational condition. You'll know the engines inside and out and work on the flight line, in a shop 

or in a test facility. This course is presented to students by power point projections, lecture notes, 

course handouts, Assignments, Objective and subjective tests.  

COURSE OBJECTIVES: 

1. Identify the basic components of Engines in Aircraft and its types. 

2. Describe the factors involved in Design, Development and Construction of Gas Turbine 

Engines 

3. Discuss the Advancements in Gas Turbine Engines , Compressors  

4. Explore the various methods involved in Design of Gas Turbine Engines 

5. Discuss Thermodynamic relation involved in Design of Gas Turbine Engines 

  COURSE OUTCOMES: 

The students should able to 

1. Analyze principles of various engines and thermodynamic cycles 

2. Analyze the characteristics of turbine and nozzles 

3. Examine the various types of inlets and principle of axial flow compressors 

4. Evaluate the performance of combustion chamber 

5. Analyze the characteristics and performance of various types of jet engines. 

 
 

 
  



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 103 
 

SYLLABUS 

UNIT - I 
 
Engines, Types Introduction to IC Engines Types of Reciprocating Engine (SI, CI), Piston Engine 
Thermodynamic Cycles, Piston Rings, Crank Casing, Rotation Mechanisms. Airbreathing 
Engines, types Working of Gas Turbine Engine, Cycle Representation  
 
Fundamentals Of Gas Turbine: EnginesThermodynamic Cycle of Gas Turbine Engine, Industrial Gas 
turbines, Types Advantages, Disadvantages Application to Industry Based, Aerospace Thrust, TSFC, 
SFC, Mass Flow rate Numerical Problems on Gas Turbine Basic Cycle, CI Engine, SI Engine  

 

UNIT ï II 
 

AIR BREATHING ENGINES FOR AIRPLANES,  

Characteristics of turboprop, turbojet, Turbofan, Performance parameters characteristics ThrustSingle 
Two-Shaft Turbojet & Turbo-prop, Turbofan Engines. Engine Design Operations. Engine - Design Point 
Operations. Principles, Aerothermodynamic Process involved in  Turbo& Ram Air engines and 
Pulsejets in Aircraft propulsion.  Ideal Cycle Analysis for Turbojet Engine, Turbofan Engine, Turboprop 
Engine, Real Analysis for Turbojet Engine, Turbofan Engine, Turbo Prop Engine. Numerical Problems. 
 
 
UNIT-III  
 
INLETS & COMPRESSORS 
 
Subsonic Inlets, Flow Characteristics, Governing Equations of Inlets,Stall in Subsonic inlets,. Relation 
between minimum area ratio and external deceleration ratio. Diffuser performance. Supersonic Inlets, 
Inlet Guide Vanes, Characteristics of IGVôs 
Axial Flow Compressors: Elementary theory of axial flow compressor, Velocity triangles, Degree of 
reaction. Flow through an Axial flow Compressor stage; Losses in axial flow compressor 
stage;Compressor blade design. Losses and Blade Single and Multi-stage Axial compressor 
characteristics HPC,LPC Design. 
 

UNIT-IV  
 
COMBUSTION CHAMBER, BURNERS AND PERFORMANCE:  
Classification of combustion process, important factors affecting combustion chamber design, 
Combustion chamber performance.Combustor liner materials and thermal barrier coatings. Thermo-
chemistry of combustion, Chemical Equilibrium, Premixed Flame and flame stabilization, Jet Diffusion 
flame and droplet combustion, Flame Propagation,Chemical composition of Fuels in Aviation, BioFuels, 
Advanced Combustion Chemistry (Numerical problems on fuel compositions)Burners, Types of 
Burners, Materials for Combustion Chamber, Thermal Conduction, Convection,  Heating & Cooling 
methodologies Performance Sensitivity, Flame Tube Cooling, Flame Stabilization. Use of Flame 
Holders, Afterburners Ignition methods for GT afterburners 
 

UNIT ï V 
 
TURBINES & NOZZLES 
Axial Flow Turbines: Introduction; Turbine stage; Turbine Blade 2-D (cascade) analysis Work Done; 
Degree of Reaction; Losses and Efficiency; Flow Passage; Subsonic, transonic and supersonic 
turbines, Multi-staging of Turbine, Turbine Cooling; Turbine Blade design& Profiles, Airfoil Data and 
Profile construction. Radial Turbine: Introduction; Thermodynamics and Aerodynamics of radial 
turbines; Radial Turbine Characteristics; Losses and efficiency; Design of radial turbineNumerical 
Problems 
Nozzles:Nozzle Types, Nozzle Throat Conditions.Nozzle Efficiency, Losses In Nozzles. Nozzle 
Expansion Process Ejector And Variable Area Nozzles, Thrust Reversal thrust Vectoring, Noise 
reduction methods. 
 

 

 

 

 



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 104 
 

TEXT BOOKS: 
  
1. Ahmed F EL Sayed 2008 ñAircraft Propulsion and Gas Turbine Enginesò, CRC Press LLC 
2. Ronald D. Flack (2010), Fundamentals of Jet Propulsion with Application, Cambridge University 

Press, USA. 
3. H. I. H. Saravanamuttoo, Cohen H. Rogers (2009), Gas Turbine Theory, 6

th
 edition, Pearson 

Education, New Delhi, India. 
4. V. Ganesan (2010), Gas Turbines, Tata McGraw-Hill, New Delhi, India. 
 

REFERENCE BOOKS: 
 
1. Oates G. C (1986), AeroThermodyanamics of Aircraft Engine Components, AIAA Education 

Series, USA. 
2. Rolls- Royce (2005),Jet Engine, 6

th
 edition, Rolls - Royce Ltd, USA. 

3. A. S. Burack (2011), Gas Turbines and Jet and Rocket Propulsion, Goldberg Press, New York. 
4. Saeed Farokhi (2009), Aircraft Propulsion, 2

nd
 edition, John Wiley, USA. 
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AERODYNAMICS-II 
  

III B. Tech- I Semester       L   T   P  C 
Course Code: A2AE14      ` 3    1   -   3  
 

COURSE OVERVIEW: 

The course is designed as a core course for the undergraduate students of Aerospace engineering 

and contains the basic material essential for a foundation of compressible flow aerodynamics. The 

course introduces the fundamental concepts and principles of compressible flow and intends to provide 

the necessary background for advanced studies on the subject. A number of application problems are 

incorporated to illustrate the concepts. The course covers the general principles and essentials of 

compressible flow, the flow equations, one-dimensional gas dynamics, wave motion and waves in 

supersonic flow, flow in ducts, small-perturbation theory, method of characteristics and similarity rules. 

The exercises included in the course are intended to demonstrate the use of the course material and to 

outline additional equations and results. Even though the course is prepared mainly for the use of 

undergraduate students in aerospace engineering, it will also be useful to graduate students, teachers 

and practicing engineers and scientists.  

COURSE OBJECTIVES: 
  
The course introduces basic aspects of the aerodynamics which are involved in solving a Flow Problem 
using Numerical Methods. The Course shall impart knowledge of following aspects to the students.  

1. Formulate and apply appropriate aerodynamic models to predict the forces on and performance 
of realistic three-dimensional configurations;  

2. Assess the applicability of aerodynamic models to predict the forces on and performance of 
realistic three-dimensional configurations and estimate the errors resulting from their 
application;  

3. Perform a computational and experimental aerodynamic analysis and design together with 
members of a team.  

4. The student will learn about varied pheonomena involving compressible flows . 
5. He/she will learn to do elementary calculations using normal shocks tables, oblique shock 

charts,parndtl-meyer function tables as a preparation toward design of high spees aircrafts and 
high speed wind tunnel 

 

COURSE OUTCOMES: 
 
At the end of the course the students are able to 

1. Formulate governing equations for the given flow conditions based on governing law 
2. Evaluate the flow inside the nozzle 
3. Compare the experimental and computation methods in solving the flow problems 
4. Analyse the aerodynamics characteristics of bodies in hypersonic flows 
5. Evaluate the aerodynamics characteristics of bodies in supersonic flows such as oblique 

shocks and expansion waves 
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SYLLABUS 
UNIT - I 
 
ONE DIMENSIONAL FLOWS:Compressibility, Review of Fundamentals: Concepts from Fluid 
Mechanics, Basic Thermodynamic Relations. Velocity of sound. Mach number,flow regimes. Governing 
equations of inviscid compressible flow. Continuity, Momentum and Energy equations in Integral and 
Differential form. Stagnation conditions. 

 

UNIT - II 
 

FLOW THROUGH NOZZLES: Flow Through a nozzle: Convergent Nozzles, CD Nozzles, Exit 

Pressure variation vs Stagnation pressure variation. Chocked flow conditions. Normalshock. Under and 

over expansion conditions. Flow through diffusers, wave reflections from a free boundary. Description 

of supersonic wind tunnels and rocket engine. Flow with Friction, Friction choking,Flow with heat 

addition, Thermal choking. 
 

 
UNIT - III 
 
OBLIQUE SHOCKS AND EXPANSION WAVES:Oblique shock relations. Supersonic, Mach 
number  relations strong and weak shocksolutions / Shock flow over a wedge polar. Regular reflection 
from a solid boundary. Intersections of shock wave. Expansion waves. Prandtl ï Meyer Expansion. 

 

SUBSONIC COMPRESSIBLE FLOW OVER AIRFOIL: Introduction, Velocity potential equation, 
Transonic smallperturbation equation, Prandtl-Glauert compressibility corrections, Critical Mach 
number, Drag divergence Mach number, Area rule, Supercritical airfoil. 

 

UNIT - IV 
 
SUPERSONIC FLOW:Linearized supersonic flow, Linearized supersonic flow over airfoil and wings. 
Shock Expansiontheory. Detached shock. Axi-symmetrical flows, flow past slender bodies of revolution, 
conical flows, Numerical integration procedure. 

 

HYPERSONIC FLOWS: Qualitative aspects of hypersonic flow. Newtonian theory. Flat plate at an 
angle of attack.Hypersonic shock wave relations. Lift and drag of wings at hypersonic speeds. Recent 
advances in hypersonic flows and testing techniques. 

 

UNIT - V 
 
FLOW MEASUREMENTS AND MODEL TESTING: Non dimensional parameters andIInumbers 

Similarity of flows.Model testing in wind tunnels. Pressure, Velocity measurements,Force 
measurements, Wind tunnel balances. Scale effects andcorrections, wall interferences, induced drag 
and other computations/corrections.Experimental Methods,Shock Tube, Supersonic Wind tunnel, Flow 
visualization, Supersonic Probes.,Methods of characteristics. Design of nozzles, External flow around 
bodies,Experimental characteristics of airfoils in compressible flow. 

 
TEXT BOOKS: 
1. Anderson J .D (2004), Modern Compressible Fluid Flow, 3

rd
 Edition, McGraw-Hill International 

Edition, New York 
2.   Rathakrishnan E.E. (2010), Gas Dynamics, 3

rd
 Edition, Prentice Hall of India, New Delhi. 

 
RFFERENCE BOOKS: 
1. Anderson J .D. (2011), Fundamental of Aerodynamics, 5

th
 edition, McGraw-Hill, New Delhi. 

2. Hodge B. K, Koenig K (1995), Compressible Fluid Dynamics with Computer Application, 1
st
 

edition, Prentice Hall, New York. 
3. Clancy L. J. (2006), Aerodynamics, Sterling Publishers, New Delhi. 
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FLIGHT MECHANICS ï II 
 

III B. Tech- I Semester       L   T   P  C 
Course Code: A2AE15       3    1   -   3 

  
COURSE DESCRIPTION: 

Flight mechanics deals with the interaction between vehicles and the atmosphere. Problems in this 

area include producing more efficient designs, improving the control systems for aircraft, reducing 

aircraft vibration and noise, etc. The course covers aircraft performance during take-off, climb, level 

flight and landing. Aircraft stability and static equilibrium including the effect of components, aircraft 

control surfaces and devices, and trimmed equilibrium condition and its effect on performance. 

COURSE EDUCATIONAL OBJECTIVE: 

Upon the completion of course students should understand: 
 

1. Ability to calculate airplane performance for steady and accelerated flights 
2. Ability to understand the aircraft trim analysis. Importance of the neutral point, maneuver 

point etc. 
3. Ability to distinguish between stick fixed and stick free stability conditions 
4. Ability to illustrate how an aircraft can maintain static and dynamic stability 
5. Ability to assess if a particular aircraft configuration is statically stable, and suggest design 

changes needed to affect the static stability of an aircraft 

COURSE OUTCOMES: 
The students should able to 

1. Calculate airplane performance for steady and accelerated flights 
2. Analysis the aircraft trim analysis. importance of the neutral point, maneuver point etc. 
3. Distinguish between stick fixed and stick free stability conditions 
4. Illustrate how an aircraft can maintain static and dynamic stability 
5. Assess if a particular aircraft configuration is statically stable, and suggest design changes 

needed to affect the static stability of an aircraft 
 

SYLLABUS 
UNIT - I 
 
INTRODUCTION: Degree of freedom of a system, Static and dynamic stability. Need for stability in an 
airplanes.Purpose of controls, inherently and marginally stable airplanes. 

 

EQUATIONS OF MOTION:Equations of motion of a rigid body. Inertial forces and moments. 
Equations of motion offlight vehicles. Aerodynamic forces and moments. Decoupling of longitudinal and 
lateral-directional equations. Linearization of equations. 

 

UNIT - II 
 
AERODYNAMIC STABILITY DERIVATIVES: Aerodynamic stability and control derivatives. 
Relation to geometry, flightconfiguration. Effects of power, compressibility and flexibility. 
 

UNIT - III 
 
STATIC LONGITUDINAL STABILITY - CONTROL FREE:Effects of releasing the elevator. Hinge 
moment coefficients,Control forces to trim. Control free neutral point - Trim tabs. Aerodynamic 
balancing of control surfaces. Means of augmentation of control. 

 

MANEUVER STABILITY:Contribution of pitch damping to pitching moment of flight vehicle, Effect on 
trim andstability. Control deflections and control forces for trim in symmetric maneuvers and 
coordinated turns. Control deflection and force gradients. Control fixed and control free maneuver 
stability. Maneuver points. Maneuver margins. 
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UNIT - I V 
 
STATIC LONGITUDINAL STABILITY AND CONTROL - CONTROL FIXED: Stick Fixed: Basic 
equilibrium equation, Stabilitycriterion, Contribution of wing and tail and elevator to pitching moments. 
Effect of fuselage and nacelles, Effects of center of gravity location, Power effects Stabilizer setting and 
center of gravity location, Elevator power, Elevator to trim . Trim gradients. Control fixed static stability, 
Control fixed neutral point. Stability margins. 

 

UNIT - V 
 
STATIC LATERAL AND DIRECTIONAL STABILITY AND CONTROL: Dihedral effect, 
Coupling between rolling and yawingmoment, Adverse yaw, Aileron power, Aileron reversal. Weather 
cocking effects, Rudder power. Lateral and directional stability- definition. Control surface deflections in 
steady sideslips, rolls and turns one engine inoperative conditions, Rudder lock. 

 

DYNAMIC STABILITY AND RESPONSE TO CONTROL: Solutions to the stability quadratic of 
the linearised equations ofmotion. The principal modes. Phugoid , Short Period Dutch Roll and Spiral 
modes, Further approximations. Restricted degrees of motion. Solutions. Response to controls. Auto 
rotation and spin. 
 
 
TEXT BOOKS: 
 
1. Houghton E. L, Carruthers N. B. (2010), Aerodynamics for Engineering Students, 5

th
 edition, 

Elsevier, USA. 
2. Mc. Cormic B. W. (2010), Aerodynamics, Aeronautics and Flight Mechanics, Wiley India Pvt. Ltd, 

USA. 
 
 

REFERENCE BOOKS: 
  
1. Perkins C. D, Robert Hage E (2003), Airplane Performance, Stability and Control, Wiley Toppan, 

USA. 
2. Nelson R. C (2007), Flight Stability and Automatic Control, SIE edition, McGraw Hill, New York. 
3. T. R. Yechout, S. L. Morns (2003), Introduction to Aircraft Flight Mechanics, AIAA Publishers, 

USA. 
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AEROSPACE VEHICLE STRUCTURES ï II 
 

III B. Tech- I Semester       L   T   P  C 
Course Code: A2AE16       3    1   -   3 

 
COURSE OVER VIEW  

Aerospace vehicle structures is the subject which deals with axial compressive load diffusion in 

stiffened panels, Axial load flow diagrams, load diffusion in thin walled panels, Stability of stiffened 

panels, shear flow in open sections, shear flow in closed section, stress analysis of wing and fuselage, 

Introduction to fatigue. By understanding these concepts the students will be able to design new 

components for an aircraft.  

COURSE OBJECTIVES 
The purpose of this subject is to provide the students with the theoretical background and 
engineering applications. 
 

1 Identify the various elements of stiffened panels and types of mechanical loads systems like 
transverse, longitudinal and torsional  

2 Analyze the problem of thin rectangular plates subject to bending, twisting, distributed 
transverse load  

3 Describe various terms of Buckling of thin plates- elastic, inelastic, experimental determination 
of critical load for a flat plate, local instability,  

4 Describe how the Shear loaded thin walled beams- general stress, strain and displacement 
relationships  

5 Define shear flow ,Warping  
6 Analyze and , effect on the analysis of thin walled beams under bending ,Structural idealization- 

principal assumptions, idealization of panel 

 

COURSE OUTCOMES: 
At the end of the course the students are able to: 

 

1. Determination of critical load for a flat plate 
2. Formulate the failure stresses in plates and stiffened panels 
3. Derive stress, strain and displacement relationships for thin walled open and closed section 

beams 
4. Analyze the effect of thin-walled beams under various loading conditions 
5. Analyze the stresses in wing, fuselage and its components 
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SYLLABUS 
 
 

UNIT-I 
THIN PLATE THEORY, STRUCTURAL INSTABILITY:  Analysis of thin rectangular plates subject 

to bending, twisting, distributed transveres load, combined bending and in-plane loading-thin plates 

having small initial curvature,energy methods ofanalysis. 

Buckling of thin plates-elastic, inelastic, experimental determination of critical load for a flat plate,local 

instability, Tension field beams- complete diagonal tension, incomplete diagonal tension. 

UNIT-II 
BENDING, SHEAR AND TORSION OF THIN WALLED BEAMS: Unsymmetrical bending-

resolution of bending moments, direct stress distribution,position of neutral axis.Deflections due to 

bending-approximations for thin walled sections,temperature effects. 

Shear loaded thin Walled beams-general sterss, strain and displacement relationships, direct stress, 

shearcentre, twist and warping. 

Torsion of beams of closed section-displacements associated with BredtBatho shear flow. Torsion of 

open section beams.warping of cross section conditions for zero wraping. Bending, shear, torsion of 

combined open and closed section beams 

UNIT-III 
STRUCTURAL LDEALISATION OF THIN WALLED BEAMS: Structural idealization-

principal assumptions, idealization of panel, effect on the analysis of thin Walled beams Under bending, 
shear, torsion loading-application to determining deflection. 
 

UNIT-IV 
STRUCTURAL AND LOADING DISCONTINUITIES IN THIN WALLED BEAMS: Closed 

section beams-shear stress distribution of a closed section beam built in at one end under 
bending,shear and torsion loads.open section beams-I Section beam Subjected to torsion, torsion of 
beam of arbitrary section, torsion bending constant, distributed torque loading-extension of theory for 
general systems of loading.shear lag-effect of shearing strains in beams-redistributed of bending 
stresses due to restraining of Warping, limitation of elementary bending theory, effect of accounting for 
shear lag on the estimated strength.  
 

UNIT-V 
STRESS ANALYSIS OF AIRCRAFT COMPONENTS- WING, FUSELAGE: Wing spars and 

box beams-tapered wing spar, open and closed section beams, beams having variable Stringer 
areas.Wings-Three-boom shell in bending, torsion, shear, tapered wings, deflections, cut-outs in wings. 
Bending, shear, torsion, cut-outs in fuselages, fuselage farmes and wing ribs-principles of stiffener/ web 
construction, fuselage farmes,wing ribs. 

 
TEXT BOOKS: 
 
1. Megson T. H. G (2012), Aircraft Structures for Engineering Students, 5

th
 edition, Elsevier, USA. 

2. David J. Perry (2011), Aircraft Structures, 2
nd

 Edition, McGraw- Hill, New Delhi. 
 
REFRENCE BOOKS: 
 
 
1. Irving Herman Shames, Clive L.Dym(2003), Energy and finite element methods structural 

analysis,McGraw-Hill, New Delhi. 
2. B. C. Punmia (2011), Theory of Structures, 13

th
 edition, Laxmi Publication, Hyderabad. 

3. Donaldson B. K.(2008), Analysis of Aircraft Structures An introduction to Aeronautical Structures 
Analysis, 2

nd
Edition, Cambridge University Press, USA. 
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AIRCRAFT INTERIOR DESIGN LAB 
 

III B. Tech-I Semester       L   T   P C 
Course Code: A2AE20        -   -    3  2 

 

COURSE OVERVIEW: 

The main purpose of this lab is to introduce students the overview of the drawing and  design process. 
The course covers basic principles of design process of an aircraft and the related details of all design 
techniques. After completion of the course the student gains adequate knowledge to design all the 
different parts of an aircraft. 

COURSE OBJECTIVES: 

1. To design various Aircraft interior components in lab. 

2. To design various individual components, sub-assemblies and main assemblies in lab. 

3. Discuss the importance of design process and studying the different phases of designing 
process involved in the design. 

4. Understand the design of aircraft concepts. 

5. To design various aircraft components by using Catia V5 software 
 

COURSE OUTCOMES: 

The students should able to 

1. Understand the importance of drawing and design process and phases involved in the design 
process 

2. Design various individual components, sub-assemblies and main assemblies in design lab 
3. Design various orthographic and isometric projections in drawing sheets 
4. Design and develop aircraft interior components 
5. Develop the basic concepts of aircraft interiors 

 
List of Experiments for Interior Design of Aircraft 
 

1 Aircraft Seating Design Arrangements (General Class) (2D) 
2 Aircraft Seating Design Arrangements (Business Class) (2D) 
3 Aircraft Single Aisle Design(2D) 
4 Aircraft Twin Aisle Design(2D) 
5 Aircraft Seat Design (3D- Business Class) 
6 Aircraft Seat Design (3D- First Class) 
7 Design of Laptop Tray Sizing for Seating in Civil Aircrafts. 
8 Design of Window for Civil Aircraft 
9 Design of Wind Shield for Fighter Aircraft(Select any one airplane) 
10 Design of Wind shield for Passenger Aircraft(Select any one Airplane) 
11 Design of Hand cuffs height from surface in Civil Aircraft 
12 Design of Joystick(Spacing) in Fighter Aircraft 

 
Softwares Required 

a. CATIA & its equalent 
b. AutoCAD  (2D Drawings) & its equalent 
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PROPULSION LAB AND FLIGHT SIMULATION LAB 

 

III B. Tech- I Semester       L   T   P  C 
Course Code: A2AE21       -     -   3   2 
 

COURSE OVERVIEW: 

The main purpose of this Lab is to provide students a practical feel of the Lectures they have studied in 

their credit course related to Fluid Mechanics, thermodynamics and Propulsion.Have a feel about 

various performance parameters. 

Demonstration and application of the Flight control and Avionics concepts that have been presented in 
this Course.  

 

COURSE OBJECTIVES: 

1. For understanding the principles of propulsion, the sources of propulsive forces will be 

considered.  

2. Fundamental performance parameters for air breathing propulsion systems and rockets will be 

explored. 

3. To understand the basic principles and their components of a 2-stroke and 4-stroke engines. 
4. To know the performance parameters of petrol and desiel engines. 
5. To know the characteristics of fuels 
6. Integrate avionics instruments and analyze their functioning.  
7. Use analog and digital instruments. 
8. Analyze various communication and navigation aids. 
9. Design avionics, flight dynamics and navigation instruments. 

   

 
COURSE OUTCOMES: 

The students should be able to: 

1. Analyze the working principle, components and their functions of 2-s, 4-s piston engine and jet 
engines. 

2. Calculate the dynamic and static engine balancing and analyze the calorific value of major fuels. 
3. Understand the application of various experimental fluid mechanics correlations in engineering 

calculations especially in heat transfer area. 
4. Analyse the performance of an aircraft under various operating conditions. 
5. Improve the aspect of stability and control of an aircraft. 
6. Analyse the static and dynamic response of aircraft for both voluntary and involuntarychanges 

in flight conditions. 
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SYLLABUS 

PROPULSION LAB 

1 Study of piston engine (Valve Timing) 
2 Study of piston engine (Port Timing Diagram) 
3 Stripping of a piston engine, visual inspection and reasoning for common troubles and trouble  

shooting 
4 Performance of piston engine 2-stroke 
5 Performance of piston engine 4-stroke 
6 Heat Balance Test on piston engine   
7 Engine Balancing 
8 Characterization of Aviation fuels (SOLID) (BOMB CALORIMETER) 
9 Study of an aircraft piston engine.(Includes study of assembly of sub systems, various  

components, their functions and operating Principles) 
10 Study of an aircraft jet engine (Includes study of assembly of sub systems, various components,      

their functions and operating principles) 

 

FLIGHT SIMULATION LAB 

1. The ñSixò Pack 

2. Construction :VSI  

3. Conceptualization : Primary flight display 

4. Relative system, Inertial reference system, absolute system(GPS) 

5. Navigation  

6. VHF range, VHF data link, ACARS 

7. ADS-B, Radar, Weather Radar 

8. Autopilot-Heading, Fly-BY-Wire  

 
 

EQUIPMENT NEEDED 
1. 2-S piston engine cut section 
2. 4-S piston engine cut section  
3. Heat Engine Test Rig. 
4. Balancing test Rig 
5. Calorimeter apparatus 
6. Piston Engine 
7. Aircraft jet engine  
8. Desktop Simulation setup 
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AEROSPACE VECHILE STRUCTURES LAB 
  

III B. Tech- I Semester       L   T   P  C 
Course Code: A2AE22       -     -   3   2 
 

COURSE OVERVIEW: 
 
Demonstration and application of the concepts that have been presented in this Course. Fabrication 
techniques and the design and construction of a structural component will be emphasized 
 

COURSE OBJECTIVES 
 
At the end of this  labcourse, the student will  be able to  
 
1 Install strain gauges correctly on a structure and apply appropriate electronics to measure strain    

With the   gauges. 
2 Experimentally determine the load-displacement behavior of common aerospace thin-walled  

structures. 
3 Design and construct a force measurement device based upon strain measurements. 
4 Fabricate orthotropic composite materials and predict their material properties. 
5 Identify design features of aerospace structures, and calculate load factors and margins of safety; 
6 Analyze the behavior of thin-walled beams subjected to combined loads, including bending, 

torsion, and shear; 
7 analyze the stability of structural elements and determine critical buckling loads; and 
8 Develop structural finite element models and use them to predict structural deformations and 

stresses under external loads. 
 

COURSE OUTCOMES: 
 
At the end of the course the students are able to: 

1. Classify types of shear loads acting on beam 
2. Estimate crippling load acting on short and long column. 
3. Determine surface flaws as well as internal flaws using ndt techniques 
4. Analyze the various strain pressure using thin walled pressure vessel 
5. Determine the failures on riveted plates using UTM 
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SYLLABUS 
LIST OF EXPERIMENTS: 

 
1. Tensile testing using universal Testing Machine  
 
2. Bending tests: Deflection of beams for various end conditions. Verification of Maxwellôs and 

Castiglianos theorems  
3. Compression tests on long and short columns, Critical buckling loads.  
4. Test on riveted joints. 
5. Test using NDT inspection method. 
 
6. Thin walled cylinders subjected to internal pressure. 
7. Shear centre of an open sections beam 
8. Shear center of a closed section beam 
9. Vibrations testing 

i) Free longitudinal vibrations 
ii)Forced vibrations 
iii)Torsional vibrations 

 
 
 

 
TEXT BOOKS: 
 
1. Megson T. H. G (2012), Aircraft Structures for Engineering Students, 5

th
 edition, Elsevier, USA. 

2. David J. Perry (2011), Aircraft Structures, 2
nd

 Edition, McGraw- Hill, New Delhi. 
 
 

REFRENCE BOOKS: 
 
 
1. Irving Herman Shames, Clive L. Dym (2003), Energy and finite element methods structural 

analysis,McGraw Hill, New Delhi. 
2. B. C. Punmia (2011), Theory of Structures, 13

th
 edition, Laxmi Publications, New Delhi.  

3. Donaldson B. K (2008), Analysis of Aircraft Structures An introduction to Aeronautical Structures 
Analysis, 2

nd
 edition, Cambridge University Press, London. 

 
EQUIPMENT NEEDED: 
 
1. UTM ï 20 / 40 Tons. 
2. Shear center Test rig 
3. NDT Equipment 

a. Ultrasonic apparatus 
b. Magnetic Particle test rig 
c. Dye penetration test  

4. Vibration test rig. 
5. Deflection test rig  
6. Column test rig 
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TECHNICAL SEMINAR-II / MICRO PROJECT/EPICS/ 
CERTIFICATION/MOOCôS 

 

III B.Tech - I Semester       L   T   P  C 
Course Code: A2AE23       -     -   2   - 
 

OBJECTIVE: 
Seminar is an important component of learning in an Engineering College, where the student 

gets acquainted with preparing a report & presentation on a topic. 

 

COURSE OUTCOMES: 
 

1. Analyze the difference between gestures and body language 
2. Evaluate the public speaking skills 
3. Differentiate between communication skills and presentation skill 

 

PERIODICITY / FREQUENCY OF EVALUATION   : Twice 

 

PARAMETERS OF EVALUATION: 
 

1 The seminar shall have topic allotted and approved by the faculty.  

2 The seminar is evaluated for 25 marks for internal and 25 marks for external.  

3 The students shall be required to submit the rough drafts of the seminar outputs within one 

week of the commencement of the class work. 

4 Faculty shall make suggestions for modification in the rough draft. The final draft shall be 

presented by the student within a week thereafter. 

5 Presentation schedules will be prepared by Department in line with the academic calendar. 

 

THE SEMINARS SHALL BE EVALUATED IN TWO STAGES AS FOLLOWS: 

 

C. ROUGH DRAFT 

 

In this stage, the student should collect information from various sources on the topic and 

collate them in a systematic manner. He/ She may take the help of the concerned faculty. 

 

The report should be typed in ñMS-Wordò file with ñcalibriò font, with font size of 16 for main 

heading, 14 for sub-headings and 11 for the body text. The contents should also be arranged in 

Power Point Presentation with relevant diagrams, pictures and illustrations. It should normally 

contain 10 to 15 slides, consisting of the followings: 

 

1. Topic, name of the student & faculty 1 Slide 

2. List of contents 1 Slide 

3. Introduction 1Slides 

4. Descriptions of the topic (point-wise) 6 - 10 Slides 

5. Conclusion 1 - 2 Slides 

6. References/Bibliography 1 Slide 

 

The soft copy of the rough draft of the seminar presentation in MS Power Point format along 
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with the draft report should be submitted to the concerned faculty, with a copy to the concerned 

HOD within stipulated time. 

 

 

 
The evaluation of the rough draft shall generally be based upon the following. 

 

1 Punctuality in submission of rough draft 2 

2 Dress Code 3 

3 Resources from which the seminar have been based 2 

4 Report , and content of Presentation 5 

5 Depth of the students knowledge in the subject 5 

6 Reception from Questions 5 

7 Time Management, Classroom Dynamic 3 

 Total Marks 25 

 

After evaluation of the first draft the supervisor shall suggest further reading, additional work 

and fine tuning, to improve the quality of the seminar work. 

Within 7 days of the submission of the rough draft, the students are to submit the final draft 

incorporating the suggestions made by the faculty. 

 

D. PRESENTATION: (EXTERNAL ) 

 

After finalization of the final draft, the students shall be allotted dates for presentation (in the 

designated seminar classes) and they shall then present it in presence students, HOD, 

Incharge, faculties of the department and at least one faculty from some department / other 

department. The student shall submit 3 copies of the Report neatly bound along with 2 soft 

copies of the PPT in DVD medium. The students shall also distribute the title and abstract of 

the seminar in hard copy to the audience. The final presentation has to be delivered with 18-25 

slides.The evaluation of the Presentation shall generally be based upon the following. 

 

1. Contents 5 Marks 

2. Delivery 5 Marks 

3. Relevance and interest the topic creates 5 Marks 

4. Ability to involve the spectators 5 Marks 

5. Question answer session 5 Marks 

 Total 25 Marks 

 

6. WHO WILL EVALUATE? 

The presentation of the seminar topics shall be made before an internal evaluation committee 

comprising the Head of the Department or his/her nominee, seminar supervisor and a senior 

faculty of the department / other department. 
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FLIGHT VEHICLE DESIGN  
 

III B. Tech-II Semester       L   T   P  C 
Course Code: A2AE24       3    1   -   3 
 

 
I. COURSEOVERVIEW: 

 

The aim is to introduce students the overview of the design process. The course covers basic 

principles of conceptual design process of an aircraft and the related details of all design 

techniques. After completion of the course the student gains adequate knowledge to design all the 

different phase of an aircraft design. 

 

II. COURSE OBJECTIVES: 

1. Discuss the importance of conceptual design process and studying the different phases of 

designing process involved in the design. 

2. Understand the Integrated product development and principles of baseline designï stability 

&control, performance and constraint analysis  

3. Analyze cost estimation, parametric analysis, optimization, refined sizing & trade studies  

4. Understand the design of unique aircraft concepts. 

5. Demonstrate on direct energy conversion and their principles.  

6. Understand the designing process how a aircraft production company does.  

7. Discuss the trade design and trade studies of the different types of aircrafts. 

 

III.   COURSE OUTCOMES: 

The students ahould able to 

1. Define the design process and compare the designing process involved in the design of 
different aircraft's  

2. To distinguish the different types of aerodynamic geometries and determine the initial sizing 
weight estimations for fixed engine and rubber engine. 

3. To apply the basic concepts of propulsion systems, fuel systems and landing gear system to 
determine the lift curve slope; maximum lift coefficient and complete drag build up.  

4. To analyze the integrated product development, cost estimation, parametric analysis, 
optimization, refined sizing and principles of baseline design such as stability & control, 
performance and constraint analysis 

5. To design an DC ï 1, DC ï 2, DC- 3 aircraft airfoil geometry by using different design 
techniques like lofting, conic lofting, flat warp lofting 
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SYLLABUS 

 

UNIT ï I 
 
OVERVIEW OF THE DESIGN PROCESS, SIZING FROM A CONCEPTUAL SKETCH: 
Phases of aircraft design. Aircraftconceptual design process, project brief / request for proposal, 
problem definition, information retrieval, aircraft requirements, configuration options. Integrated product 
development and aircraft design. The initial conceptual sketches, L / D estimation. Initial takeoff weight 
build-up, empty weight estimation, historical trends, fuel fraction estimation, mission profiles, mission 
segment weight fractions. 
 

UNIT ï II 
 
 
AIRFOIL AND GEOMETRY SELECTION, THRUST TO WEIGHT RATIO, WING LOADING: 
Airfoil selection, airfoil design,design lift coefficient, stall, airfoil thickness ratio and other airfoil 
considerations. Wing geometry and wing vertical location, wing tip shapes. Tail geometry and 
arrangements. Thrust to weight ratio, statistical estimation, thrust matching. Wing loading performance 
constraints. Selection of thrust-to-weight ratio and wing loading. 

 

INITIAL SIZING AND CONFIGURATION LAYOUT, CREW STATION, PASSENGERS AND 
PAYLOAD: Sizing with fixedengine and with rubber engine. Geometry sizing of fuselage, wing, tail, 
control surfaces. Development of configuration lay out from conceptual sketch. The inboard profile 
drawing, wetted area, volume distribution and fuel volume plots. Lofting- definition, significance and 
methods, flat wrap lofting. Special consideration in configuration lay out. Isobar tailoring, Sears-Haack 
volume distribution, structural load paths. Radar, IR, visual detectability, aural signature. Considerations 
of vulnerability, crashworthiness, producibility, maintainability. Fuselage design, crew station, 
passenger compartment, cargo provisions, weapons carriage, gun installation. 
 

UNIT ï III 
 
PROPULSION AND FUEL SYSTEM INTEGRATION, LANDING GEAR AND SUBSYSTEMS: 
Propulsion selection, jet engineintegration, engine dimensions, inlet geometry, inlet location, capture 
area calculation, boundary layer diverters, nozzle integration, engine cooling provisions, engine size 
estimation. Fuel system design and integration. Landing gear arrangements, guidelines for lay out. 
Shock absorbersïtypes, sizing, stroke determination, gear load factors. Gear retraction geometry. 
Aircraft subsystems, significance to configuration lay out. The baseline design layout and report of initial 
specifications. 

 

BASELINE DESIGN ANALYSIS- AERODYNAMICS & PROPULSION, STRUCTURES & 
WEIGHT AND BALANCE: Estimationof lift curve slope, maximum lift coefficient, complete drag build 
up. Installed performance of an engine, installed thrust methodology, net propulsive force, part power 
operation. Aircraft loads, categories: maneuver, gust, inertial, power plant, landing gear loads. Limit 
loads, the V, n diagram. Air load distribution on lifting surfaces. Review of methods of structural 
analysis. Material selection. Weights and moments statistical group estimation method, centre of gravity 
excursion control. 
 

UNIT ï IV 
 
BASELINE DESIGN - STABILITY AND CONTROL, PERFORMANCE AND CONSTRAINT 
ANALYSIS:Estimation of staticpitch stability, velocity stability and trim. Estimation of stability and 
control derivatives. Static lateral, directional stability and trim. Estimation of aircraft dynamical 
characteristics, handling qualities. Cooper ï Harper scale, relation to aircraft dynamic characteristics. 
Performance analysis and constraint analysisï steady level flight, minimum thrust required for level 
flight, range and loiter endurance. Steady climbing and descending flight, best angle and rate of climb, 
time to climb and fuel to climb. Level turning flight, instantaneous turn rate, sustained turn rate. Energy 
maneuverability methods of optimal climb trajectories and turns. The aircraft operating envelope. Take 
off analysis, Balanced field length. Landing analysis. Fighter performance measures of merit. Effects of 
wind on aircraft performance. Initial technical report of baseline design analysis and evaluation. Refined 
baseline design and report of specifications. 
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COST ESTIMATION, PARAMETRIC ANALYSIS, OPTIMISATION, REFINED SIZING AND 
TRADE STUDIES:Elements of lifecycle cost, cost estimating method, RDT&E and production costs, 
operation and maintenance costs, fuel and oil costs, crew salaries, maintenance expenses, 
depreciation. Cost measures of merit. Aircraft and airline economics, DOC and IOC, airline revenue, 
breakeven analysis, investment cost analysis. Parametric analysis and optimisation. Refined 
conceptual sizing methods. Sizing matrix plot and carpet plot. Trade studies, design trades, 
requirement trades, growth sensitivities. Multivariable design optimization methods. Measures of merit. 
Determination of final baseline design configuration, preparation of type specification report. 

 
UNIT - V 
 
CASE STUDIES AND DESIGN OF UNIQUE AIRCRAFT CONCEPTS:Design of the DC ï 1, DC 
ï 2, DC- 3 aircraft, Boeing B-47 and 707, General Dynamics F-16, SR-71 Blackbird, Northrop-
Grumman B-2 Stealth Bomber. A survey of the Indian aircraft design effort. Design of VTOL aircraft, 
helicopters, hypersonic vehicles, delta and double delta wings, forward swept wings, uninhabited air 
vehicles. 
 

TEXT BOOKS: 
1. Raymer, Daniel P. (2006), Aircraft Design: A Conceptual Approach, 4

th
 edition, AIAA Educational 

Series, USA. 
2. J. F. Marchman, L. R. Jenkinson (2003), Aircraft Design Projects for Engineering students, AIAA 

Publishers, USA.  
3. Ajoy Kumar Kunda (2010), Aircraft Design, Cambridge University Press, UK. 
 
 

REFERENCE BOOKS: 

 
1. Torenbeek E. (1986), Synthesis of Subsonic Airplane Design, Delft University Press, New York. 
 
2. Bruhn. E. H (1973), Analysis and Design of Flight Vehicles Structures, New Edition, Jacobs 

Publishing House, USA.  
3. Scheler E. E, Dunn L.G (1963), Airplane Structural Analysis and Design, John Wiley & Sons, 

USA.  
4. D. Howe (2005), Aircraft conceptual Design Synthesis,John Wiley & Sons Publishers, USA. 
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AEROSPACE PROPULSION ï II 
  

III B.Tech-II Semester       L   T   P  C 
Course Code: A2AE25       3    1   -   3 
 

COURSEOVERVIEW: 
 

The course are to develop an understanding of how air-breathing engines and chemical rockets 

produce thrust; an ability to do overall engine performance analysis calculations; an ability to carry out 

performance calculations for individual engine components; an ability to carry out performance analysis 

for chemical rockets; an understanding of elementary overall engine design considerations. Aerospace 

propulsion-IIis the subject which deals with engines which are used in travelling at higher mach 

regimes. It introduces the students the advanced concepts of propulsions such as ram jet engines, 

scram jet engines and rocket engine. This course provides both theoretical and problematic nature of 

the subject which includes advanced topics like electric propulsion, nuclear propulsion, combustion 

stability in rockets , flutter, buffering , etc. 

COURSE OBJECTIVES: 

1. Understand Basic concepts of  gas turbine theories 

2. Explaining Physics behind nuclear propulsion 

3. Identify performance parameters of solid and liquid propulsion system  

4. Applications of propellant in various engineering discipline  

5. Manipulating Equation based on Behavior of different types of propellantsôs and its impact on 

rocket performance 

6. Describe Various types of propellants 

7. List out Types of propellants and Needs of thrust generation  

8. List out Various techniques employed in ASP to solve Performance of rocket engines.   

COURSE OUTCOMES: 

The students ahould able to 

1. Analyze the basic concepts about planets and orbits 
2. Determine rocket launching principle  and concept of nozzles 
3. Determine the selection criterion of various propellants. 
4. Examine the configuration of propellants and thrust chamber performance. 
5. Analyze the combustion instability in rockets and principles of electrical rockets. 
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SYLLABUS 
UNIT - I 
 
BACKGROUND AND REQUIREMENTS 
Introduction, Motion of bodies in space, parameters describing motion of bodies, frame of reference 

Impulse, force, universal law for gravitational force, motion in rotating frame of reference, pseudo-

centrifugal force Orbits, orbit velocities, orbital period, geosynchronous and geostationary orbits, 

eccentricity and inclination, polar, sun-synchronous and other orbits Energy requirements for orbit, 

escape velocity, orbital and suborbital flight, state of weightlessness under free fall. 

UNIT - II  
ROCKET PRINCIPLE: Means of achieving orbit, Motion of a sled initially at rest Motion of giant 

squids, Rocket principle and Rocket equation Mass ratio of rocket, desirable parameters to achieve 

high velocities, propulsive efficiency Performance parameters of a rocket, staging and clustering, 

classification of rockets. 

NOZZLES : Rocket nozzles: Expansion of gases from high pressure chamber, efflux velocity, shape of 

nozzle Convergent divergent nozzle, choking, variation of parameters in nozzle Expansion ratio of 

nozzles, Performance loss in nozzles Under-expanded and over-expanded nozzles, flow 

separation,Contour nozzles, adapted nozzles and unconventional nozzles,mass flow rates and 

characteristic velocities Thrust developed by a rocket, thrust coefficient, vacuum and sea level specific 

impulse, efficiencies and thrust correction factor. 

 

UNIT - III 
 
CHEMICAL PROPELLANTS :Chemical propellants: Choice from considerations of molecular mass, 

specific heats, specific heat ratios, temperature and pressure Choice of chemical propellants: heats of 

formation, moles and mixture ratio; choice of mixture ratio Calculation of heat of combustion, 

temperature, molecular mass and rocket performance parameters Solid propellants: Double base, 

composite, composite modified double base and nitramine propellants Liquid propellants; Energy 

content and classification, Earth storable and space storable propellants, hypergolic and other features, 

hybrid propellants Influence of dissociation on propellant performance, frozen and equilibrium analysis. 

 

UNIT ï IV 
 
SOLID PROPELLANT ROCKETS: Solid propellant rockets: burn rate of double base and 
composite propellants, parameters influencing burn rates Choice of burn rates for stable 
operation Propellant grain configurations: design of solid propellant rocket Ignition of solid propellant 
rockets, ignition problems and solutions Characteristic burn times and action times of solid propellant 
rockets, variation of burn rates with rocket size, erosive burning, components of solid propellant rocket 

LIQUID PROPELLANT ROCKETS: Introduction to liquid propellant rockets, propellant feed 

systems, cycles of operation, gas generator, topping/staged combustion cycle, expander and other 
cycles, factors influencing choice of cycle Thrust chamber, injector types, combustion chamber 
Calculation of efficiency of liquid propellant rockets from non uniform distribution of propellants and 
incomplete vaporization, characteristic length of chamber Cooling of thrust chamber and nozzle 
Performance and choice of feed system cycle, Choice of parameters for liquid propellant rockets Turbo-
pumps for liquid propellant rockets. 
 
 
UNIT ï V 
COMBUSTION INSTABILITY IN ROCKETS :Combustion instability in rockets; illustration through 

examples, bulk and wave modes of instability Modeling of bulk mode of instability in solid and liquid 
propellant rockets.  
ELECTRICAL ROCKETS 
Electrical rockets: electrical and magnetic fields, electro-thermal, arc-jet, electrostatic and 

electromagnetic thrusters Gridded ion thrusters, neutralization and thrust limitations, Hall effect 

thrusters Choice of parameters for electrical thrusters, specific mass and optimum efflux velocity, 

Current trends in electrical rockets. 
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TEXT BOOKS: 

1. Hill, P. G. and Peterson, C.R., Mechanics and thermodynamics of propulsion, 2nd ed., 

Reading, Massachusetts: Addison Wesley Publishing Company,, 1992. 

2. Sutton, G. P. and Biblarj, O. Rocket propulsion elements, 7th Ed., New York: Wiley Intescience 

Pulications, 2001. 

3. Mukunda, H. S., Understanding aerospace propulsion, Bangalore: Interline Publishing, 2004. 

4. Ramamurthi, K., Rocket Propulsion, Macmillan (in press) 2009 
 

REFERENCE BOOKS:  

1. Timnat, Y. M., Advanced chemical rocket propulsion, London: Academic Press,,1987. 

2. Shapiro, A. H., The dynamics and thermodynamics of compressible fluid flow, vol. 1, New York: 

John Wiley and Sons Inc., 1953. 

3. E. Stulinger, Electric propulsion development, Progress in Astronautics and Aeronautics, vol. 9, 

Academic Press, New York, 1963. 

4. M. Barrere, A. Jaumotte, B.J. Veubeke and J. Vanderkerckhove, Rocket Propulsion, Elsevier 

Publishing Company, Amsterdam, 1960. 
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HEAT TRANSFER 
 

IV B. Tech-I Semester       L   T   P C 
Course Code:A10332       3   1   -   3 
  
COURSE OVER VIEW: 

Heat flows across temperature differences. There are three modes of heat transfer: conduction, 

radiation, and convection. Conduction and radiation are fundamental physical mechanisms, while 

convection is really conduction as affected by fluid flow.Conduction is an exchange of energy by direct 

interaction between molecules of a substance containing temperature differences. It occurs in gases, 

liquids, or solids and has a strong basis in the molecular kinetic theory of physics.Radiation is a transfer 

of thermal energy in the form of electromagnetic waves emitted by atomic and subatomic agitation at 

the surface of a body. Like all electromagnetic waves (light, X-rays, microwaves), thermal radiation 

travels at the speed of light, passing most easily through a vacuum or a nearly "transparent" gas such 

as oxygen or nitrogen. Liquids, "participating" gases such as carbon dioxide and water vapor, and 

glasses transmit only a portion of incident radiation. Most other solids are essentially opaque to 

radiation. The analysis of thermal radiation has a strong theoretical basis in physics, beginning with the 

work of Maxwell and of Planck.Convection may be described as conduction in a fluid as enhanced by 

the motion of the fluid. It may not be a truly independent mode, but convection is the most heavily 

studied problem in heat transfer: More than three-quarters of all published heat transfer papers deal 

with convection. This is because convection is a difficult subject, being strongly influenced by geometry, 

turbulence, and fluid properties. 

 

COURSE OBJECTIVES: 

1. Understand heat transfer fundamentals, and apply them to engineering problem solving 

2. Understand and practice heat transfer measurements in laboratories, and compare 

measurements with theories. 

3. Use Excel for data analyses and engineering plots, and use Word for technical report writing 

4. Consider experimental design issues for heat transfer laboratories 

 

COURSE OUTCOMES: 
The students ahould able to 

1. Distinguish modes of  heat transfer, categorize the heat transfer problems 
2. Perform the LMTD & NTU analysis to the heat exchanger problems, to analyze and design the 

boiling heat transfer problems 
3. Design the one dimensional transient heat conduction system 
4. Estimate the rate of heat transfer heat transfer coefficients for forced and free convection heat 

transfer  
5. Derive the equation for temperature distribution in fins, to estimate the rate of heat transfer 

through conduction through slabs, cylindrical and spherical surface objects 
 
 

  

http://www.jhu.edu/virtlab/heat/rad_des.htm
http://www.jhu.edu/virtlab/heat/conv_des.htm
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SYLLABUS 
 

UNIT - I 
 
INTRODUCTION:Modes and mechanisms of heat transfer, Basic laws of heat transfer, Applications 
of heat transfer.General three dimensional heat conduction equations in Cartesian, Cylindrical and 
Spherical coordinates. Different forms of general equation, Steady state and Transient heat transfer, 
Initial and boundary conditions. 

 

UNIT - II 
 
CONDUCTION HEAT TRANSFER: One dimensional steady state heat conduction through 
Homogeneous slabs, hollowcylinders and spheres, Overall heat transfer coefficient, Electrical analogy, 
Critical radius of insulation. Systems with variable thermal conductivity and Systems with internal heat 
generation. Extended surfaces (Fins) , Long, Short and insulated tips. 

 
ONE DIMENSIONAL TRANSIENT HEAT CONDUCTION: Systems with negligible internal 
resistance, Significance of Biotand Fourier Numbers, Chart solutions of transient conduction systems 

 

UNIT - III 
 
CONVECTIVE HEAT TRANSFER: Concepts of Continuity, Momentum and Energy Equations. 
Dimensional analysis-Buckinghamôs Pi Theorem - Application for developing non-dimensional 
correlation for convective heat transfer. 

 

FORCED CONVECTION: External Flows, Concepts of hydrodynamic and thermal boundary layer 
and use of empiricalcorrelations for Flat plates and Cylinders. Internal Flows, Concepts about 
Hydrodynamic and Thermal Entry Lengths, use of empirical correlations for Horizontal Pipe Flow and 
annulus flow. 

 
FREE CONVECTION: Development of Hydrodynamic and thermal boundary layer along a vertical 
plate , Use ofempirical relations for Vertical plates and pipes. 

 

UNIT - IV 
 
BOILING AND CONDENSATION: Regimes of Pool boiling and Flow boiling, Critical heat flux, 
Calculations on NucleateBoiling. Film wise and drop wise condensation, Nusseltôs theory of 
condensation on a vertical plate - Film condensation on vertical and horizontal cylinders using empirical 
correlations. 

 

HEAT EXCHANGERS: Classification of heat exchangers, overall heat transfer Coefficient and 
fouling factor, Concepts ofLMTD and NTU methods, Problems using LMTD and NTU methods. 
 

UNIT - V 
 
RADIATION HEAT TRANSFER: Emission characteristics , Laws of black-body radiation, Irradiation 
,Total andmonochromatic quantities , Laws of Planck, Wien, Kirchhoff, Lambert, Stefan and Boltzmann 
, Heat exchange between two black bodies , concepts of shape factor , Emissivity ,heat exchange 
between grey bodies , radiation shields ,electrical analogy for radiation networks. 
 
TEXT BOOKS: 
  
1. Yunus A. Cengel (2012), Heat Transfer a Practical Approach, 4

th
 edition, Tata McGraw hill 

education (P) Ltd, New Delhi, India.   
2. R. C. Sachdeva (2012), Fundamentals of Engineering, Heat and Man Transfer, 3

rd
 edition, New 

Age, New Delhi, India.  
 
REFERENCE BOOKS: 
 
1. Holman (2012), Heat Transfer (SI Units), 10

th
 edition, Tata McGraw hill education (P) Ltd, New 

Delhi, India.  
2. P. S. Ghoshdastidar (2012), Heat Transfer, 2

nd
 edition, Oxford University Press, New Delhi, India.  

3. Incropera, Dewitt (2012), Fundamentals of Heat Transfer, 6
th
 edition, John Wiley, UK.  
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SPACE MECHANICS  
(PROFESSIONAL ELECTIVE -I) 

  
III B. Tech-II Semester       L   T   P C 
Course Code: A2AE30       3    1   -  3 
  
COURSE OBJECTIVE  
In space mechanics, satellites have become increasingly important in our daily lives. We are lost with 
the GPS application on our cell phones or the weather channelsô minute-to-minute forecast. We 
connect with each other across oceans and mountains with the click of the mouse. We explore the far 
reaches of the space and detect pollution in our own atmosphere.The subject enables the student to 
understand the concept of reference frames and coordinate systems, general n-body problems, two-
body problems, launching of satellite, satellite orbits, interplanetary trajectories , special and general 
perturbations, ballistic missile trajectory, trajectory geometry, low thrust trajectory, constant radial thrust 
acceleration, constant tangential thrust, linearization of the equation of motion. 
 

COURSE EDUCATIONAL OBJECTIVES 

Upon completion of the course, students should be able to understand the following: 

1. Know about the reference frames and coordinate system 
2. Have knowledge about launching of the satellite 
3. Know the basic idea about the interplanetary missions and the paths in which the space craft 

shall move 
4. Basic idea of the ballistic trajectories 
5. Acceleration using constant radial thrust acceleration 
6. Know the general trajectory geometry 
7. Understand the low-thrust trajectories 

 

COURSE OUTCOMES  

 
This course uses lectures, assignments and home works to the students. The teaching methods include 

regular class work, Problem solving, technical quiz, and seminars to enable the students: 

1. Should get the basic idea of reference frames and coordinate systems 

2. Should know to solve General n-body problems 

3. Should know to solve General 2-body problems 

4. Ballistic missile trajectories 

5. Planning of space missions  

6. Planning of the simulation experiments 

7. Low thrust and radial thrust acceleration 

8. Have knowledge on special and general perturbations 
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SYLLABUS 
UNIT - I 
 
BASIC CONCEPTS: The solar system, Reference frames and coordinate systems, The celestial 
sphere, The ecliptic,Motion of vernal equinox, Sidereal time, Solar Time, Standard Time, The earthôs 
atmosphere 

 

THE GENERAL N-BODY PROBLEM:The many body problem, Lagrange-Jacobi identity. The 
circular restricted three-body problem, Libration points, Relative Motion in the N-body problem 
 

UNIT - II 
 
THE TWO-BODY PROBLEM:Equations of motion-General characteristics of motion for different 
orbits-Relationsbetween position and time for different orbits, Expansions in elliptic motion, Orbital 
Elements. Relation between orbital elements and position and velocity. 

 

THE LAUNCHING OF A SATELLITE: Launch vehicle ascent trajectories, General aspects of 
satellite injection.Dependence of orbital parameters on in-plane injection parameters, Launch vehicle 
performances, Orbit deviations due to injection errors 

UNIT - III 
 
PERTURBED SATELLITE ORBITS: Special and general perturbations- Cowellôs Method, Enckeôs 
method. Method ofvariations of orbital elements, General perturbations approach 

 
INTERPLANETARY TRAJECTORIES:Two-dimensional interplanetary trajectories, Fast 
interplanetary trajectories, Threedimensional interplanetary trajectories. Launch of interplanetary 
spacecraft. Trajectory about the target planet 

 
UNIT - IV 
 
BALLISTIC MISSILE TRAJECTORIES: The boost phase, the ballistic phase, Trajectory geometry, 
optimal flights. Time offlight, Re-entry phase. The position of the impact point, Influence coefficients. 

 

UNIT - V 
 
LOW-THRUST TRAJECTORIES: Equations of Motion. Constant radial thrust acceleration, 
Constant tangential thrust(Characteristics of the motion>), Linearization of the equations of motion, 
Performance analysis. 

 

TEXT BOOKS: 
 
1. J. W. Cornelisse (1979), Rocket Propulsion and Spaceflight Dynamics, Pitman Publishing, 

London. 
2. William E. Wiesel (2010), Spaceflight Dynamics, 3

rd
 edition, McGraw-Hill, New Delhi. 

 

REFERENCE BOOKS: 
 
1. Charles D. Brown (1998), Spacecraft Mission Design, 2

nd
 Edition, AIAA Education Series, USA. 

2. Vladimir A. Chobotov (2002), Orbital Mechanics, 3
rd

 Edition, AIAA Education Series, USA. 
3. David A. Vellado (2007), Fundamentals of Astrodynamics and Applications, 3

rd
 Edition, Springer, 

Germany. 
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HELICOPTER ENGINEERING  
(PROFESSIONAL ELECTIVE - I) 

 
IV B.Tech.-II Semester       L   T   P C 
Course Code: A2AE31       3    1   -  3 
  
COURSE OVERVIEW:  
 
This course is mainly about rotary-wing aerodynamics, with applications to helicopters. The unique 
features of a helicopter are caused by the rotor. In a forward flight, the advancing side of the rotor will 
experience different loads as the retreating side of the rotor, and thus the blades must be allowed to 
flap and to feather. We are going to discuss three ways to estimate the relationship among thrust, 
powerrequirement, and payload: Momentum theory, Blade element theory, and Vortex theory. 
 
 

COURSE OBJECTIVES: 
  
Upon the completion of course students should understand 
 
1. To relate the fundamental concepts of subsonic and supersonic aerodynamics to  
2. helicopter analysis. 
3. To relate the principles of flight mechanics to helicopter analysis 
4. To describe the principles of propulsion system design  
5. To understand the working principles and operation of Helicopter 
6. To analyze the design and operation of military rotorcraft. 
7. To analyze the performance of various types of propulsion units fitted to modern rotorcraft 
8. To understand the working and Operation of VTOLS 
9. To understand the working and Operation of STOLS  

 
COURSE OUTCOMES: 
 
The students should able to 
  
1. Distinguish the working characteristics of rotors and flight controllers for flights. 
2. Evaluating the blade element theory and profile induced power estimation. 
3. Analyze the stability and coefficient of performance of forward flight 
4. Calculate the power requirement for jet machines and drag of hovercraft on land and water. 
5. Determine the performance analysis of VTOL and STOL aircraft. 
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SYLLABUS 
UNIT - I 
 
ELEMENTS OF HELICOPTER AERODYNAMICS:Configurations based on torque reaction, Jet 
rotors and compound helicopters. 
 

ROTOR CONTROL: Methods of control, Collective and cyclic pitch changes, Lead-lag and flapping 

hinges. 

 

UNIT - II  
IDEAL ROTOR THEORY:Hovering performances, Momentum and simple blade element theories. 

 

ROTOR PERFORMANCE: Figures of merit, Profile and induced power estimation, Constant chord 
and ideal twist rotors. 

 

UNIT - III 
 
POWER ESTIMATES: Induced, Profile and Parasite power requirements in forward flight, 
Performances curves with effects of altitude. 

 

STABILITY AND TRIM:Preliminary ideas on helicopter stability. 

 
UNIT - IV 
 
LIFT AND CONTROL OF V/S TOL AIRCRAFT: Various configuration, Propeller, Rotor ducted fan 
and jet lift, Tilt wing and vectored thrust, Performances of VTOL and STOL aircraft in hover, Transition 
and Forward motion. 
 

UNIT - V 
 
GROUND EFFECT MACHINES: Types, Hover height, Lift augmentation and power calculations for 
plenum chamber and peripheral jet machines. Drag of hovercraft on land and water. Applications of 
hovercraft. 
 

TEXT BOOKS: 
1. Johnson Wayne (2011), Helicopter Theory, 1

st
 edition, Sterling Publishing House, New York. 

2. McCormick B. W. (2010), Aerodynamics, Aeronautics and Flight Mechanics, 2
nd

 edition, Wiley 
India Ltd, New Delhi, India. 

 
REFERENCES BOOKS: 
 

1. Alfred Gessow, Garry C. Myers (2007), Aerodynamics of Helicopter, 2
nd

 edition, F. Ungar Pub. 
Co, New York. 

2. McCormick B.W. (1998), Aerodynamics of V/STOL Flight, Dover Publications, USA.  
3. John M. Seddon (2011), Basic Helicopter Aerodynamics, John Wiley & Sons, USA. 
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FATIGUE AND FRACTURE MECHANICS 
(PROFESSIONAL ELECTIVE - I) 

 
 

III B. Tech-II Semester       L   T   P  C 
Course Code: A2AE32        3    1   -   3 
 

 
COURSE OVERVIEW: 

            The main purpose of this subject is to make students know the importance of Fatigue and 

Fracture Mechanics in Various disciplines of Mechanical engineering Science. Study of Fatigue Crack 

Characteristics and Fracture analysis by different Mathematical models. 

COURSE OBJECTIVES: 

The Main objective of this  course is to  

1 Provide the basic knowledge on  the mechanics of elastic and Plastic deformation, 
2 Creep, Fracture and fatigue failure, as applied to metals, composites,  
3 CeramicsProvide a thorough introduction to the principles of fracture mechanics. 
4 Provide practical examples of the application of fracture mechanics to design and Life 

prediction  
 

COURSE OUTCOMES: 

The students should able to 

1. Predict material failure for the combination of applied stress 

2. Identify and exemplify the basic fatigue mechanisms and apply that knowledge to failure 
analysis 

3. Predict lifetimes for fatigue and environmentally assisted cracking 

4. Apply stress analysis to calculate the crack driving force in linear and nonlinear materials and 
formulate appropriate fracture criteria for stationary and growing cracks  

5. Evaluate well defined fracture mechanics problems for both linear and nonlinear materials 
subjected to both monotonic and cyclic loading 
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SYLLABUS 

UNIT - I 
 
FATIGUE OF STRUCTURES: S-N Curves, Endurance limit, Effect of mean stress, Notches and 
stress concentrations,Neuberôs stress concentration factors, Plastic stress concentration factor, 
Notched S-N curves. 

 

DESIGN OF COMPONENTS: Goodman, Gerber and Soderberg relations and diagrams, Modified 
Goodman Diagram,Design of components subjected to axial, bending, torsion loads and combination of 
them. 
 

UNIT - II 
 
STATISTICAL ASPECTS OF FATIGUE BEHAVIOUR:Low cycle and high cycle fatigue, Coffin 
Mansonôs relation, Transitionlife, cyclic strain hardening and softening. 

 

LOAD ASPECTS: Analysis of load histories, Cycle counting techniques, Cumulative damage, Minerôs 
theory, othertheories. 
 

 

UNIT - III 
 
PHYSICAL ASPECTS OF FATIGUE:Phase in fatigue life, Crack initiation, Crack growth, Final 
fracture, Dislocations,Fatigue fracture surfaces. 

 

FRACTURE MECHANICS: Strength of cracked bodies, Potential energy and surface energy, 
Griffithôs theory, Irwin-Orwin extension of Griffithôs theory to ductile materials. 
 

UNIT - IV 
 
STRESS ANALYSIS: Stress analysis of cracked bodies, Effect of thickness on fracture toughness, 
Stress intensity factorsfor typical geometries. Introduction of finite element approach for crack 
propagation studies. 
 

UNIT - V 
 
FATIGUE DESIGN AND TESTING:Safe life and fail-safe design philosophies, Importance of 
fracture mechanics inaerospace structure, Application to  
 structures. 
 

TEXT BOOKS:  
1. J. F. Knott (1983), Fundamentals of Fracture Mechanics, Butter Worth & Co., Publishers Ltd., 

London. 
2. C. G. Sih (1989) Mechanics of Fracture, Vol. I, Sijthoff and Noordhoff International Publishing 

Co., Netherlands. 

 

REFERENCE BOOKS:  
1. W. Barrois, E. L. Ripley (1983), Fatigue of Aircraft Structures, Pergamum Pres., Oxford, USA. 
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FINITE ELEMENT METHOD 
     (PROFESSIONAL ELECTIVE - I) 

 
 

III B. Tech-II Semester       L   T   P  C 
Course Code: A2AE33       3    1   -   3 
 
  

COURSE OVERVIEW: 
 
The aim of this course is to introduce basic principles of Numerical methods and it is further extended to 
cover the application of finite element method by the inclusion of 1D bar elements truss elements beam 
elements 2D elements like CST, ring elements. Nowadays the principles of finite element method find 
wide applications in many engineering fields like mechanical engineering, aerospace, civil engineering, 
nuclear engineering, bio mechanics etc. The course deals with the Raleigh-ritz (PMPE) and galerkin 
approaches. The objective of the course is determined structural deformations strains element stress 
and heat transfer problems. 
 

COURSE OBJECTIVES: 
 

The objectives of the course are to enable the student; 
1. Introduction of Finite Element Method (FEM) which is one of the Numerical Methods with 

which solutions can be obtained for problems with complex geometries, material properties 
and boundaryconditions.  

2. Utility of FEM as Engineering solution tool to problems (both vector and scalar) involving 
various fields for Design Analysis and Optimization.  

3. Development of Mathematical Model (Governed by Differential equations) for physical 
problems and concept of discretization of continuum.  

4. Ability to understand, to improve or refine the approximate solution by spending more 
computational effort by using higher interpolation continuities unlike expensive experimental 
methods / exact solutions. 

 

COURSE OUTCOMES: 
The students should able to 
 

1. Develop elastic equations, formulate and solve the axially loaded bar structures using FEM. 
2. Apply finite element method to truss and beam analysis. 
3. Implement finite element method to solve two dimensional problems and apply numerical 

integration to one and two dimensional problems. 
4. Apply FEM to dynamic analysis of one dimensional bars and beams. 
5. Solve and analyze heat transfer problems using FEM. 
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SYLLABUS 
UNIT - I 
 
INTRODUCTION TO FEM: Basic concept, historical background, application of FEM, general 
description, comparison ofFEM with other methods. Basic equations of elasticity, Stress, strain 
relations, Strain, Displacement relations. 

 
ONE DIMENSIONAL PROBLEM: Finite element modeling coordinates and shape functions. 
Potential Energy approach:Assembly of Global stiffness matrix and load vector. Finite element 
equations, Treatment of boundary conditions, Quadratic shape functions. 

 

UNIT - II  
ANALYSIS OF TRUSSES: Stiffness Matrix for plane truss and space truss elements, stress 

calculations. 

 

ANALYSIS OF BEAMS: Hermite shape functions-Element stiffness matrix for two nodes, two 
degrees of freedom pernode beam element, load vector, deflection, stresses. 

 

UNIT ï III 
 
 
2-D PROBLEMS: CST-Stiffness matrix and load vector, Isoparametric element representation, Shape 
functions,convergence requirements, Problems. 
FINITE ELEMENT MODELLINGof Axisymmetric solids subjected to Axisymmetric loading with 
triangular elements.Two dimensional four noded isoparametric elements and numerical integration. 
 

UNIT - IV 
 
STEADY STATE HEAT TRANSFER ANALYSIS: one dimensional analysis of a fin and two 
dimensional analysis of thinplate. Analysis of a uniform shaft subjected to torsion. 

 

UNIT - V 
 
DYNAMIC ANALYSIS:Formulation of finite element model, element matrices, Lumped and 
consistent mass matrices-evaluation of Eigen values and Eigen vectors for a stepped bar and a beam. 
 
TEXT BOOKS:  
1. R. Tirupathi Chandrapatla (2011), Introduction to Finite Elements in Engineering, 4

rd
 edition, 

Pearson Education, India.   
2. S. S. Rao (2012), The Finite Element Methods in Engineering, 5

th
 edition, Elsevier, USA.  

3. V. David. Hutton (2010), Fundamentals of finite elements analysis, 1
st
 edition, Tata McGraw-Hill 

education (P) Ltd, New Delhi, India.  
 
REFERENCE BOOKS:  
1. Chennakesava R. Alavala (2009), Finite elements methods, 1

st
 edition, second reprint, Prentice 

Hall of India publishers, New Delhi, India.  
2. J. N. Reddy (2010), Anintroduction to Finite Element Method, 3

rd
 edition, Tata McGraw hill 

education (P) Ltd, New Delhi, India.   
3. Kenneth H. Huebner, Donald L. Dewhirst, Douglas E. Smith , Ted G. Byrom (2009), The Finite 

Element Methodfor Engineers, 3
rd

edition, John Wiley & sons (ASIA) Pvt. Ltd., New York. 
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ADVANCED ENGLISH COMMUNICATION SKILLS LAB  
 

III B. Tech-II Semester       L   T   P  C 
Course Code: A2HS13        -   -    3  2 
  

COURSE OVERVIEW 
 
The English Language Lab is considered essential at 3 rd year level. At this stage the students need to 
prepare themselves for their careers which may require them to listen to, read, speak and write in 
English both for their professional and interpersonal communication in the globalised context. The 
proposed course should be an integrated theory and lab course to enable students to use ógoodô 
English and perform the following:   Gather ideas and information, to organise ideas relevantly and 
coherently. Engage in debates. Participate in group discussions. Face interviews. Write 
project/research reports/technical reports.  Make oral presentations. Write formal letters. Transfer 
information from non-verbal to verbal texts and vice versa. To take part in social and professional 
communication.  
 

COURSE OBJECTIVES: 
 

1. This Lab focuses on using computer-aided multimedia instruction for language development to 
meet the following targets:  

2. To improve the studentsô fluency in English, through a well-developed vocabulary and enable 
them 

3. To listen to English spoken at normal conversational speed by educated English speakers  
4. Respond appropriately in different socio-cultural and professional contexts.  

 

COURSE OUT COMES 

The students should able to 

1. Better perception of nuances of English language through audio- visual experience. 
2. Neutralization of accent for intelligibility. 
3. Participate in group activities. 
4. Speaking skills with clarity and confidence which in turn enhances their employability 
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SYLLABUS 
 

The following course content is prescribed for the Advanced Communication Skills Lab: 

FUNCTIONAL ENGLISH - starting a conversation ï responding appropriately and relevantly ï using 

the right body language ï role play in different situations.  
 

VOCABULARY BUILDING ï synonyms and antonyms, word roots, one-word substitutes,    prefixes 

andsuffixes, study of word origin, analogy, idioms and phrases.  
 

READING COMPREHENSION ï reading for facts, guessing meanings from context, scanning, 

skimming, inferring meaning, Critical reading.  
 

WRITING SKILLS ï structure and presentation of different types of writing ï Resume writing /         

e-correspondence/Technical report writing/Portfolio writing ï planning for writing ï research 
abilities/data collection/organizing data/tools/analysis ï improving oneôs writing.  
 

GROUP DISCUSSION ï dynamics of group discussion, intervention, summarizing, modulation of 

voice, body language, relevance, fluency and coherence.  
 

PRESENTATION SKILLS ï Oral presentations (individual and group) through JAM 

sessions/seminarsand written presentations through posters/projects/reports/PPTs/e- 
Mails/assignments etc.  
 

INTERVIEW SKILLS ï concept and process, pre-interview planning, opening strategies, answering 

strategies, interview through tele and video-conferencing. 

MINIMUM REQUIREMENT: 
 

The English Language Lab shall have two parts:  
1 The Computer aided Language Lab for 60 students with 60 systems, one master console, 

LAN facility and English language software for self- study by learners.  
2 The Communication Skills Lab with movable chairs and audio-visual aids with a P.A System, 

T. V., a digital stereo ïaudio & video system and camcorder etc.  

SYSTEM REQUIREMENT (HARDWARE COMPONENT): 
 
Computer network with Lan with minimum 60 multimedia systems with the following specifications:  
1 P ï IV Processor 
2 Speed ï 2.8 GHZ 
3 RAM ï 512 MB Minimum 
4 Hard Disk ï 80 GB 
5 IHeadphones of High quality 

 

SUGGESTED SOFTWARE: 
     The software consisting of the prescribed topics elaborated above should  be procured and used. 
 

SUGGESTED SOFTWARE: 
1 Clarity Pronunciation Power ï part II 
2 Oxford Advanced Learnerôs Compass, 7th Edition 
3 DELTAôs key to the Next Generation TOEFL Test: Advanced Skill Practice. 
4 Lingua TOEFL CBT Insider, by Dreamtech  
5 TOEFL & GRE( KAPLAN, AARCO & BARRONS, USA, Cracking GRE by CLIFFS) 
6 The following software from ótrain2success.comô  

  Preparing for being interviewed, 
1 Positive Thinking,  
2 Interviewing Skills,  
3 Telephone Skills, 
4 Time Management 
5 Team Building, 
6 Decision making 
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ENGLISH IN MIND, Herbert Puchta and Jeff Stranks with Meredith Levy, Cambridge 

 

BOOKS RECOMMENDED: 

1 TECHNICAL COMMUNICATION by Meenakshi Raman & Sangeeta Sharma, Oxford 

University Press2009. 

2 ADVANCED COMMUNICATION SKILLS LABORATORY MANUAL by Sudha 

Rani, D, Pearson Education2011.  

3 ENGLISH LANGUAGE COMMUNICATION: A Reader cum Lab Manual Dr A 

Ramakrishna Rao,Dr GNatanam & Prof SA Sankaranarayanan, Anuradha Publications, 
Chennai 2008.  

4 English Vocabulary in Use series, Cambridge University Press 2008. 

5 MANAGEMENT SHAPERS SERIESby Universities Press(India)Pvt Ltd., Himayatnagar, 

Hyderabad 2008. 

6 COMMUNICATION SKILLSby Leena Sen, PHI Learning Pvt Ltd., New Delhi, 2009. 

7 Handbook for Technical Writing by David A McMurrey & Joanne Buckely CENGAGE 
Learning 2008. 

8 JOB HUNTING  by Colm Downes,Cambridge University Press 2008. 

9 MASTER PUBLIC SPEAKINGby Anne Nicholls, JAICO Publishing House, 2006. 

10 ENGLISH FOR TECHNICAL COMMUNICATION FOR ENGINEERING STUDENTS, Aysha     
       Vishwamohan, Tata Mc Graw-Hil 2009. 
11 Books on TOEFL/GRE/GMAT/CAT/IELTS by Barronôs/DELTA/Cambridge University Press. 
12 INTERNATIONAL ENGLISH FOR CALL CENTRES by Barry Tomalin and Suhashini Thomas, 

Macmillan Publishers, 2009. 
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FLIGHT VEHICLE DESIGN LAB 
 

III B. Tech-II Semester       L   T   P C 
Course Code: A2AE34       -    -    3  2 

  
COURSE OVERVIEW:           
 
Introduction to the problem of performance analysis in aerospace engineering. Aircraft performance in 
gliding, climbing, level, and turning flight. Calculation of vehicle take-off and landing distance, range and 
endurance. Elementary performance design problems. Design process including specifications, 
configurations, trades, and design drivers.  
 

1. To educate students to master a deeper working knowledge of the technical fundamentals 

2. To educate future engineers to lead in the creation and operation of new products/systems 

3. To educate future researchers to understand the importance and strategic value of their work 

4. This course will provide an integrated education that provides experiential learning through a rich 

oũering of team based design, build, and operate projects; both in the classroom and a state of the 

art Learning Laboratory. 
 

COURSE OBJECTIVES:  

The students should able to 

1. Ability to distinguish and understand the design phases of an aircraft 
2. Ability to analysis and estimate of different types of aircraft 
3. Ability to develop layout sketch of different aircraft 
4. Ability to calculate total takeoff weight and other sub categories of weights for an aircraft 
5. Ability evaluate the sensitivity analysis of design parameters 
6. Ability to calculate performance characteristics of an aircraft 

7. Ability to estimate sizing of an aircraft 
 

COURSE OUTCOMES:  
 
The students should able to 

1. Distinguish and understand the design phases of an aircraft 
2. Analyze and estimate of different types of aircraft 
3. Develop layout sketch of different aircraft 
4. Calculate total takeoff weight and other sub categories of weights for an aircraft 
5. Evaluate the sensitivity analysis of design parameters 
6. Estimate sizing of an aircraft 
7. Calculate performance characteristics of an aircraft 
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SYLLABUS 
FLIGHT VEHICLE DESIGN LAB 
 

 

1 Objectives Requirements of the vehicle  

2 Conceptual Sketch and first estimate of weight  

3 Initial Sizing  

4 Fuselage and control surfaces  

5 Configuration layout.  

6 Performance and stability Estimate  

7 Load estimates  

8 design of naca 4 digit aerofoil  

9 induced drag estimation 

10 fixed engine sizing 

11 trade off study on fixed engine sizing 

12 fuselage design 

13 cost analysis for anti-submarine warfare aircraft 

 

 
Softwares Required 

i) MS Office-Excel & its equalent 
ii) MATLAB 
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HEAT TRANSFER LAB 
 
III B. Tech-II Semester       L   T   P C 
Course Code: A2ME41        -   1  3  2 
 

 

COURSE OVER VIEW: 

 
Heat flows across temperature differences. There are three modes of heat transfer: conduction, 
radiation, and convection. Conduction and radiation are fundamental physical mechanisms, while 
convection is really conduction as affected by fluid flow.Conduction is an exchange of energy by direct 
interaction between molecules of a substance containing temperature differences. It occurs in gases, 
liquids, or solids and has a strong basis in the molecular kinetic theory of physics. 
 
Radiation is a transfer of thermal energy in the form of electromagnetic waves emitted by atomic and 
subatomic agitation at the surface of a body. Like all electromagnetic waves (light, X-rays, microwaves), 
thermal radiation travels at the speed of light, passing most easily through a vacuum or a nearly 
"transparent" gas such as oxygen or nitrogen. Liquids, "participating" gases such as carbon dioxide and 
water vapor, and glasses transmit only a portion of incident radiation. Most other solids are essentially 
opaque to radiation. The analysis of thermal radiation has a strong theoretical basis in physics, 
beginning with the work of Maxwell and of Planck. 
 
Convection may be described as conduction in a fluid as enhanced by the motion of the fluid. It may not 
be a truly independent mode, but convection is the most heavily studied problem in heat transfer: More 
than three-quarters of all published heat transfer papers deal with convection. This is because 
convection is a difficult subject, being strongly influenced by geometry, turbulence, and fluid properties. 

 

COURSE OBJECTIVES: 

 
1. Understand heat transfer fundamentals, and apply them to engineering problems. 
2. Understanding practical heat transfer measurements in laboratories, and compare 

measurements with theories 
3. Use Excel for data analyses and engineering plots, and use word for technical report writing 
4. Consider experimental design issues for heat transfer laboratories 

 

COURSE OUTCOMES 

The students should able to 

1. To define the various modes of heat transfer with basics laws and application of conduction 
heat transfer correlations in engineering field 

2. To distinguish the modes of heat transfer conduction, convection, radiation, heat exchangers, 
different condensations. 

3. To calculate the rate of heat transfer ,properties of modes of heat transfer, LMTD, NTU values 
4. To analyze the concepts of LMTD, NTU, different regimes in boiling curve, different types of 

condensation, free convection and forced convection 
5. To justify the when we use forced or free convection in different condition to justify the when we 

use LMTD and NTU in heat exchangers 
 

  

http://www.jhu.edu/virtlab/heat/rad_des.htm
http://www.jhu.edu/virtlab/heat/conv_des.htm
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SYLLABUS 

LIST OF EXPERIMENTS: 
 
Minimum twelve experiments from the following: 
 
1. Composite Slab Apparatus ï Overall heat transfer co-efficient.   
2. Heat transfer through lagged pipe.   
3. Heat Transfer through a Concentric Sphere   
4. Thermal Conductivity of given metal rod.   
5. Heat transfer through pin-fin  
6. Experiment on Transient Heat Conduction   
7. Heat transfer in forced convection apparatus.   
8. Heat transfer in natural convection  
9. Parallel and counter flow heat exchanger.   
10. Emissivity apparatus.   
11. Stefan Boltzmann Apparatus.   
12. Critical Heat flux apparatus.   
13. Study of heat pipe and its demonstration.   
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  AERO MATERIALS 
 
IV B. Tech-I Semester       L   T   P C 
Course Code: A2AE36       3   1   -   3 
 
 

Course Overview 
This course is designed for building foundational knowledge in composites. It introduces the concept of: 
(1) Characterization and application of composite, (2) the methods of composite strengthening, and (3) 
production routes and performance of composites. 
 

Course Objectives  

I.  An ability to identify the properties of fiber and matrix materials used in commercial composites, as      
    well as some common manufacturing techniques. 
II. An ability to predict the elastic properties of both long and short fiber composites based  on the        
    constituent properties.  
III. An ability to rotate stress, strain and stiffness tensors using ideas from matrix algebra. 

Course Outcomes 

The student will be able to 

1.  identify and explain the types of composite materials and their characteristic features 
2. understand the differences in the strengthening mechanism of composite and its corresponding  
3.  effect on performance and application;  
4. understand and explain the methods employed in composite fabrication; 
5. learn simple micromechanics and failure modes of composites. 
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SYLLABUS 

 

UNIT: I  

METALLIC AIRCRAFT MATERIALS: Physical properties- chemical properties ïmechanical 

properties of materials-ferrous metals ïalloy steels - non ferrous metals- Aluminum and Aluminum 

Alloys- Magnesium and Magnesium Alloys- Titanium and Titanium Alloys-applications in aircraft and 

aerospace engineering- Copper and Copper Alloys 

UNIT-II  
INTRODUCTION TO COMPOSITE MATERIALS: Introduction, classification, polymer matrix 

composites, metal matrix composites, ceramic matrix composites, carbon-carbon composites, fiber, 
reinforced composites and nature-made composites and applications. 
REINFORCEMENTS: Fibers Glass, Silica, Kevlar, carbon, boron, silicon carbide, and born carbide, 
fibres. Particulate composites, Polymer composites, Thermoplastics,Thermosetts, Metal matrix and 
ceramic composites.  
 

UNITðIII  
MANUFACTURING METHODS: Autoclave, tape production, moulding methods, filament winding, 

man lay up, pultrusion, RTM, Stirr casting.  
 

UNITðIV  
MACROMECHANICAL ANALYSIS OF A LAMINA: introduction, definitions: stress, strain, Elastic 

Moduli, strain Energy. Hooke's Law for different types of materials, Hooks Law for a two dimensional 
unidirectional lamina, plane stress assumption, reduction of Hooks Law in three dimensions to two 
dimensions, relationship of compliance and stiffness matrix to engineering elastic constants of a lamina.  

UNIT ðV  
MICROMECHANICAL ANALYSIS OF A LAMINA: Introduction, Volume and Mass Fractions, 

Density, and Void Content, Evaluation of the Four Elastic Moduli, Strength of Materials Approach, Semi 
Empirical Models Elasticity Approach, Elastic Moduli of Lamina with Transversely Isotropic Fibers, 
Ultimate Strengths of a Unidirectional Lamina, Coefficients of Thermal Expansion, Coefficients of 
Moisture Expansion .  
 
TEXT BOOKS 

1. Engineering Material by  
2. Engineering Mechanics of Composite materials by Issac and M Daniel 
3. R.M Jones, Mechanics of composite Materials, McGraw Hill Company, New York, 1975 

 

REFERENCE BOOKS 
 
1. D.Agarwal and L. Broutman, Analysis and performance of fibre Composites, Wikley- interscience.  
2. L.R Calcote, Analysis of Laminated Composite Structuresm Van Nostrand Rainfold, New York, 1969 
3.Mechanics of Composite Materials, Mukhopadhyay 
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COMPUTATIONAL FLUID DYNAMICS 
 

  
IV B. Tech-I Semester       L   T   P C 
Course Code: A2AE37       3   1   -   3 
 

COURSE OVERVIEW: 

This course provides an introduction to finite-difference (FD) and finite volume (FV) methods in 
CFD. The course is divided into three parts. Part 1 reviews the building blocks needed to develop, 
analyze, and implement CFD, including methods for initial and boundary-value problems, methods for 
linear and nonlinear algebraic equations, classification and properties of partial differential equations 
(PDEs), and the equations that govern fluid mechanics, heat transfer, and combustion problem and 
their underlying assumptions. Part 2 presents FD and FV methods in a step-by-step manner, showing 
how the building blocks are assembled and their limitations. These include mapping of coordinate 
systems, grid generation, FD and FV operators, and methods of analysis for consistency, stability, 
convergence, and errors such as conservation, transportive, dissipation, dispersion, aliasing, and lack 
of monotonicity and positivity. Part 3 shows how FD and FV methods are applied to the Euler and the 
Navier-Stokes equations for compressible and incompressible flows with focus on boundary conditions, 
verification and validation issues, and uncertainty quantification 

COURSE OBJECTIVES 

The course introduces basic aspects of the Computational Fluid Dynamics (CFD) which are involved in 

solving a Flow Problem using Numerical Methods. The Course shall impart knowledge of following 

aspects to the students. 

 

1 Understand Basic Philosophy & ideas of CFD 
2 Explaining Physics behind the Governing Equation 
3 Identify Governing equations of Fluid Dynamics 
4 Applications of CFD in various engineering discipline 
5 Manipulating  Governing Equation based on Behavior of different types of PDEôs and its impact on 

CFD 
6 Describe Various Methods to discretize  partial differential equation 
7 List out Types of grids and Needs of Grid generation  
8 List out Various techniques employed in  CFD to solve Governing equation 

COURSE OUTCOMES 

The students should able to 

1. Describe the major theories, approaches and methodologies used in CFD 
2. Apply CFD methods (e.g. boundary conditions, turbulence modeling etc.) in commercial cfd codes 

and describe the limitations on accuracy 
3. Apply CFD analysis to real engineering designs 
4. Use finite difference and finite volume methods in CFD modeling 
5. Generate and optimize the numerical mesh 
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SYLLABUS 
 

UNIT - I 
 
BASICS:Introduction to computational fluid dynamics, Research tool, Design Tool, Finite control 
volume, infinitesimalfluid element, substantial derivatives, divergence of Velocity. 

 

GOVERNING EQUATIONS OF FLUID DYNAMICS: The continuity equation, the momentum 
equation, the energyequation, physical boundary conditions. 
 

UNIT - II 
 
SHOCK FITTING AND SHOCK CAPTURING:Form of Governing equation suited for CFD. 
Conservation form,Non Conservation forms, shockfitting and shock capturing. 

 

IMPACT OF PARTIAL DIFFERENTIAL EQAUTIONS ON CFD: Introduction, Classification of 
Quasi-Linear Partialdifferential equation, The Eigen value method, General behavior of different classes 
of Partial differential equation, elliptic, parabolic and hyperbolic. 

 
UNIT - III 
 
DISCRETIZATION:Introduction, Finite differences, difference equations, Explicit and implicit 
approaches, Errors andan analysis of stability. 

 

TRANSFORMATIONS: Introduction, transformation of the governing partial differential equations, 
Matrices and theJacobian of transformation. 
 

UNIT - IV 
 
GRID GENERATIONS - I: Grid Generation techniques, Elliptic Grid Generator, Simply connected 
domain, doublyconnected domain. 
 

UNIT - V 
 
GRID GENERATIONS - II: Coordinate system control, Grid Point clustering, Introduction to 
Hyperbolic Grid Generationtechniques and parabolic grid generator. 
 
TEXT BOOKS: 
1. T. J. Chung (2010), Computational Fluid Dynamics, 2

nd
 edition, Cambridge University Press, 

Cambridge, UK. 
2. John D. Anderson (2010), Computational Fluid Dynamics, McGraw Hill, New Delhi.  
3. John C. Tannehill, Richard H. Pletcher (1997), Computational Fluid Mechanics and Heat 

transfer, 2
nd

 edition, Taylor & Francis Group, New York. 
 
REFERENCE BOOKS: 
 
1. Ronnie Anderson (2012), Computational Fluid Dynamics for Engineers, Cambridge University 

Press, Cambridge, UK. 
 
2. Jean-Jacques Chattot (2010), Computational aerodynamics and fluid dynamics an introduction, 

Springer, Germany. 
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MECHANICAL VIBRATIONS AND STRUCTURAL DYNAMICS 
 

IV B. Tech-I Semester       L   T   P C 
Course Code: A2AE38       3   1   -   3 
 

Course overview:  
 

The purpose of this subject is to provide the students with the theoretical background and 
engineering applications of the theory of vibrations of mechanical systems. It is divided into two parts. 
Modeling and Analysis, is devoted to this solution of these engineering problems that can be 
approximated by means of the linear models. Experimental Investigation, describes the laboratory work 
recommended for this course.Mechanical Vibration of One-Degree-Of-Freedom Linear System 
illustrates modeling and analysis of these engineering problems that can be approximated by means of 
the one degree of freedom system. Information included in this subject as a part of the first year subject 
Mechanics. Where already conveyed to the students and is not to be lectured during this course. 
However, since this knowledge is essential for a proper understanding of the following material, 
students should study it in their own time. 
 

COURSE OBJECTIVE: 
Upon the completion of course students should understand: 

1. Analysis of one-degree-of-freedom system 
2. Free vibrations 
3. Forced vibrations 
4. Damped vibrations 
5. Engineering applications 
6. Analysis of two degree of freedom 
7. Balancing of rotors 
8. Dynamic absorber of vibrations 
9. Analysis of multi degree of freedom of the systems 
10. vibration of continuous systems  
11. Analysis of continuous systems 
12. Analysis of strings, rods and shafts 
13. Analysis of continuous beams 

 

COURSE OUTCOMES: 
The students should able to 

1. Analyze the problem and estimate the governing equation of motion 
2. apply linear mathematical models of real-life engineering systems 
3. Determine vibratory responses of single degree of freedom and multi-degree of freedom 

systems to the harmonic, periodic and non-periodic excitation 
4. Develop mathematical model of dynamic systems with multiple degrees of freedom 
5. Develop the mathematical model of dynamic systems with a single degree of freedom, 
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SYLLABUS 

  

UNIT - I 
INTRODUCTION:Simple harmonic motion, terminology, Newtonôs Law, DôAlembertôs Prinicple, 
Resonance,Introduction to mechanism of damping. Damped and Undamped oscillations. Degrees of 
freedom. Various mechanisms of damping. Equivalent stiffness concept , vibration isolation 

 

SINGLE DEGREE OF FREEDOM SYSTEMS:Free vibrations, free damped vibrations, forced 
vibrations with and withoutdamping. Support excitation and vibration measuring instruments. Amplitude 
and Phase response diagrams. Applications of single degree of freedom systems 

 

UNIT - II 
 
MULTI DEGREE OF FREEDOM SYSTEMS:Two / Three degree of freedom systems, static and 
dynamic coupling,vibration absorbers, Principal coordinates, Principal modes, Othogonality conditions  
VIBRATION OF CONTINUOUS SYSTEMS 
Introduction to Hamiltonôs Principle  Longitudinal vibration, lateral vibration, torsional vibration of shafts, 
dynamical equations of equilibrium of elastic bodies, natural frequencies and modeshapes 
determination. 

 

UNIT - III 
 
DETERMINATION OFNATURAL FREQUENCIES AND MODE SHAPES:Determining natural 
frequencies and mode shape. Natural Vibrations of solid continua. Determination ofEigen Values and 
Eigen modes. 

 

ROTATING SHAFTS:Natural frequency of rotating shafts Whirling of shafts. Dynamic balancing of 
rotating shafts. Dynamicdampers. 
 

UNIT - IV 
 
APPROXIMATE METHODS FOR FREQUENCY:Introduction to approximate methods for 
frequency analysis RayleighRitz method for vibration analysis. Diagonalization of stiffness, mass and 
damping matrices using orthogonality conditions. 

 

UNIT - V 
 
MATRICES FOR DYNAMIC ANALYSIS: Introduction to Matrices for dynamic analysis, 
Kinematically consistent Loadsystems and determination of [K], [M], [C] and [I] matrices.  
 

INTRODUCTIONTOTHEORY OF AEROELASTICSTABILITY 
Aeroelasticandinertialcoupling,Collarôstriangle.Staticanddynamicaeroelasticphenomena.Aeroelaticinstab
ilitiesandtheirprevention.Wingdivergence,controlreversalandwingflutter,flutterspeed.Aeroelastictailoring. 

 
TEXT BOOKS: 
1. R. W. Clough and Penzien (2010), Dynamics of Structures, 2

nd
 edition, McGraw Hill, New Delhi. 

2. S. S. Rao (2011), Mechanical Vibrations, 5
th
 edition, Prentice Hall of India, New Delhi. 

3. J. S. Rao, Gupta K. (2002), Theory and practice of Mechanical vibrations, Wiley Eastern Ltd, 
USA. 
 

 
REFERENCE BOOKS:  
1. Fug Y. C. (2008), An Introduction to Theory of Aeroelasticity, Dover Publications, US  

Timoshenko S (2011), Vibration Problems in Engineering, 2
nd

 edition, Oxford city press, USA 
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MECHANISMS AND MACHINE DESIGN 
    (PROFESSIONAL ELECTIVE - II) 

 

III B.Tech.-II Semester       L   T   P  C 
Course Code: A2AE42           3    1   -   3 

 
 

  
COURSEOVERVIEW: 
 
 Aeronautical devices are designed to have mobility to perform certain functions. The theory behind the 
study of mechanisms leads us to design machines by understanding the relationship between the 
geometry and the movement of various parts of machine. This course will provide the knowledge on 
how to analyze the motions of mechanisms and design mechanisms to give required movement. This 
includes relative motion analysis and design of gears, gear trains, cams, linkages and gyroscopes by 
simultaneous graphical and analytical analysis of position, velocity, and acceleration of links in a 
machine. 

 
COURSEOBJECTIVES: 
 
1. The primary objective of the course is to study the basic concepts about machines and   
mechanisms.   
2. The other objective of the course is to study the kinematic analysis of mechanisms. 
3. The next object is to understand the Acceleration diagram for a given mechanism, Kleins 
construction, Coriolis acceleration, determination of Carioles component of acceleration.  
4. The focus is on to plane motion of body, the objective is to know the gyroscopic motion-precession 5. 
The object is to know the cams and followers. Also to know the Simple harmonic motion and uniform 
acceleration. Maximum velocity and Maximum acceleration during out ward and return strokes in all the 
above three cases.  
6. The object is to know the Davis steering gear, Ackermanôs steering gear, Velocity ratio, Hooks joint- 
Single and double hooks joint, Universal coupling and its applications. Four bar Mechanism, Fraud stein 
equation, Precession point synthesis, Chebyshevôs method, Structural error 
 

COURSEOUTCOMES: 
 
The students should able to 

1. Analyze the forces and motion of complex mechanisms 
2. Analyze the mechanism for velocity and acceleration 
3. Evaluate the gyroscopic effect of engine on various vehicles 
4. Evaluate and design a machine or a machine element such as gears, couplings etc. for the 

required constraints 
5. Analyze the motion and design a cam based on required motion of follower 
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SYLLABUS 

UNIT - I 
 
MECHANISMS:Elements of links, Classification Rigid link, flexible and fluid link. Types of kinematic 
pairs, sliding,turning, rolling, screw and spherical pairs, Lower ad higher pairs, Closed and open pairs. 
Constrained motion, completely, partially or successfully constrained and incompletely constrained. 

 

MACHINES:Mechanism and machines, Classification of machines, Kinematic chain, Inversion of 
mechanism, Inversionof quadratic cycle, Chain: single and double slider crank chains.  

 
UNIT - II 
 
KINEMATICS:Velocity and acceleration. Determination of velocity and accelerationdiagrams, 
Graphical method. Application of relative velocity method four bar chain. 

 

ANALYSIS OF MECHANISMS: Analysis of slider crank chain for displacement, Velocity and 
acceleration of sliding.Acceleration diagram for a given mechanism, Kleins construction, Coriolis 
acceleration, Determination of Coriolis component of acceleration. 

 

UNIT - III 
 
PLANE MOTION OF BODY: Instantaneous center of rotation. Three centers in line theorem. 
Graphical determination of instantaneous center, diagrams for simple mechanisms and determination of 
angular velocity of points and links. 
 
PRECISSION: Effect of Precission on Stability of moving vehicles such as Aero planes and ships. 
 

UNIT - IV 
 
CAMS: Definition of cam and followers. Types of followers and cams, Terminology, Types of 
followermotion. Uniform velocity, Simple harmonic motion and uniform acceleration. Maximum velocity 
and Maximum acceleration during out ward and return strokes in all the above three cases. 
 

ANALYSIS OF MOTION OF FOLLOWERS: Roller follower, Circular cam with straight, concave 

and convex flanks. 
 

UNIT - V 
 
DESIGN OF MACHINE ELEMENTS:Principles of mechanical design, dimensional tolerances, fits. 
Design of commonmachine elements springs, shafts, Universal coupling. 
 
GEARS AND GEAR TRAINS: Introduction to gears-types, Law of gearing, classification ofHelical, 
Bevel and worm gears: Simple and reverted gear train, epicyclic gear trains-velocity ratio or train value 
 
TEXT BOOKS:  
1. Dr Jagdish Lal, J. M. Shaw (2003), Theory of Mechanisms and Machines, Metropolitan Book Co-

Ltd, New Delhi. 
2. P. L. Ballaney (2003), Theory of Machines and Mechanisms, Khanna Publisher, New Delhi. 
 
REFERENCE BOOKS: 
 
1. Amithab Ghosh, Asok Kumar Malik (2001), Theory of Mechanisms and machines, East West 

Press Private Limited, New Delhi.  
2. J. E. Shigley, Charles, R. Mischke (2009), Theory of Machines and Mechanisms, Tata McGraw 

Hill, New Delhi 
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         PRODUCT LIFE CYCLE MANAGEMENT  
(PROFESSIONAL ELECTIVE - II)  

  

IV B. Tech-I Semester       L   T   P C 
Course Code: A2ME40       3   1   -   3 

  

SYLLABUS 
UNIT-I  

INTRODUCTION TO PRODUCT LIFE CYCLE MANAGEMENT (PLM): definition, PLM Lifecycle 

model, Threads of PLM, Need for PLM, Opportunities and benefits of PLM, Views, Components and 

Phases of PLM, PLM feasibility study, PLM visioning. 

UNIT-II 

PLM CONCEPTS, PROCESSES AND WORKFLOW:  characteristics of plm, Environment driving 

PLM,PLM Elements, Drivers of PLM, Conceptualization, Design, Development, Validation, Production, 

Support of PLM. 

UNIT-III 

PRODUCT DATA MANAGEMENT (PDM) PROCESS AND WORKFLOW : PDM systems and 

importance, reason for implementing a PDM system, financial justification of PDM implementation. 

Versioning, check-in and checkout, views, Metadata, Lifecycle, and workflow. Applied problems and 

solution on PDM processes and workflow. 

UNIT-IV 

COLLABORATIVE PRODUCT DEVELOPMENT : Engineering vaulting, product reuse, smart parts, 

engineering change management, Bill of materials and process consistency, Digital mock-up and 

prototype development, design for environment, virtual testing and validation, marketing collateral. 

UNIT-V 

PRODUCT MODELLING : Product Modeling - Definition of concepts - Fundamental issues - Role of 

Process chains and product models -Types of product models - model standardization efforts-types of 

process chains - Industrial demands. 

TEXT BOOKS: 

1. Grieves, Michael. Product Lifecycle Management, McGraw-Hill, 2006. ISBN 0071452303 

2. Saaksvuori Antti / Immonen Anselmie, product Life Cycle Management Springer,Dreamtech,3-

540-25731-4 

REFERENCE BOOKS: 

1. Stark, John. Product Lifecycle Management: Paradigm for 21st Century Product Realisation, 

Springer-Verlag, 2004. ISBN 1852338105 

2. Fabio Giudice, Guido La Rosa, Product Design for the environment-A life cycle approach, Taylor 

& Francis 2006 
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OPERATIONS RESEARCH 

(PROFESSIONAL ELECTIVE-II) 
 

IV B.Tech.-I Semester       L   T   P C 
Course Code: A2AE44       3   1   -   3 

 
COURSE OVERVIEW: 

Operation Research facilitates the comparison of every possible alternatives (courses of action or 
acts) to know the potential outcomes, permits examination of the sensitivity of the solution to 
changes or errors in numerical values, and encourage rational decision-making based on the best 
available approaches or techniques. 
 

COURSE OBJECTIVES: 
 
The objectives of the course are to enable the student; 

1. Explain optimum utilization of resources, effort and implement the decision effectively.  
2. Understand scientific systematic approach involved and provide a good intellectual support for 

decision making. 
3. Discuss substantial experience in taking timely management decisions and for corrective 

measures. 
4. Analyzing the behaviour of the system for the purpose of improving its performance. 
5. Demonstrate reliability of solution obtained from a model depends on the validity of the model 

in representing the real systems.  
Generate solutions for the problems, what method should be adopted so that the total cost is 6.  
minimum or total profit maximum. 
 

COURSE OUTCOMES: 
 
The students should able to 

1. Understand the different linear programming problem techniques which have a broad 
experience in finding the optimum profit. 

2. Illustrate the need of dynamic programming and apply the knowledge of the course in solving 
industrial problems. 

3. Analyze and synthesize the best suitable mathematical model depending upon the problem for 
solving managerial problems in industry. 

4. Categorize the characteristics of game theory and determine the optimal strategies. 
5. Reconstruct towards the modelling and evaluation of solutions for the dynamic problems. 
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SYLLABUS 
UNIT - I 
 
INTRODUCTION TO OPERATIONS RESEARCH: Basics definition, scope, objectives, phases, 
models and limitations of Operations Research. Linear Programming Problem, Formulation and 
Graphical solution of Linear Programming Problem. Simplex Method, Artificial variables Techniques, big 
-M method, two -phase simplex method, degeneracy and unbound solutions. 

 

UNIT - II 
 
TRANSPORTATION PROBLEM:Formulation, solution, unbalanced Transportation problem. 
Finding basic feasiblesolutions, North-West corner rule, least cost method and Vogelôs approximation 
method. Optimality test - MODI method. 

 

ASSIGNMENT MODEL: Formulation, Hungarian method for optimal solution, solving unbalanced 
problem, Travelingsalesman problem as assignment problem. 
 

UNIT - III 
 
SEQUENCING MODELS: Solution of Sequencing Problem, Processing n Jobs through two 
machines, Processing n Jobs through three machines, Processing two Jobs through m machines, 
Processing n Jobs through m Machines. 

 

QUEUING THEORY: Introduction, Single Channel, Poisson arrivals, exponential service times with 
infinite population and finite population models. 

 

UNIT - IV 
 
REPLACEMENT MODELS: Replacement of Items that Deteriorate whose maintenance costs 
increase with time without change in the money value, Replacement of items that fail suddenly, 
individual replacement policy, group replacement policy. 

 

INVENTORY MODELS: Inventory costs, Models with deterministic demand model: (a) Demand rate 
uniform and production rate infinite, (b) Demand rate non-uniform and production rate infinite, (c) 
Demand rate uniform and production rate finite. 
 

UNIT - V 
 
GAME THEORY:Competitive game, rectangular game, saddle point, minimax (maximin) method of 
optimal strategies,value of the game. Solution of games with saddle points, dominance principle, 
Rectangular games without saddle point, mixed strategy for 2 X 2 games. 
 
DYNAMIC PROGRAMMING:Characteristics of dynamic programming, Dynamic programming 
approach for priority management employment smoothening, Capital budgeting, Stage Coach/Shortest 
Path, cargo loading and Reliability problems. 
 
TEXT BOOKS: 
1. A. M. Natarajan, P. Balasubramani, A. Tamilarasi (2006), Operations Research, Pearson 

Education, India.  
2. S. D. Shama (2009), Operation Research, Tata McGraw Hill, New Delhi.  
 
REFERENCE BOOKS: 
1. J. K. Sharma (2007), Operations Research ï Theory and Applications, 3

rd
 edition, Macmillan 

India Ltd, India.  
2. R. Panneerselvam (2008), Operations Research, 2

nd
 edition, Prentice Hall of India, India.  

3. F. S. Hillier, G. J. Lieberman (2007), Introduction to Operations Research, 8
th
 edition, Tata 

McGraw Hill, New Delhi, India.  
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AIRPORT MANAGEMENT 
(PROFESSIONAL ELECTIVE - II) 

IV B. Tech-I Semester       L   T   P C 
Course Code: A2AE45       3   1   -   3 

 
COURSE OVERVIEW: 

 In this course the student can learn all the information about the airport planning,organizing and 
governed rules and access for an international and domestic airports. 

COURSE OBJECTIVES: 

1. Airport management and its acitivities studied 
2. Airline management and its types 
3. Role of a airport airport hubs 
4. International and domestic airports 
5. Airtrafic control methods  
6. Planning and management of an airport  
7. Role of a manager in a airport 

COURSE OUTCOMES: 

The students should able to 

1. Analyze the various rules, ownership structures, components & facilities located on airfields at 
airports 

2. Analyze various enhancements in air traffic control, airport terminal and ground access 

3. Analyze the methods involved in airport security and ARFF and safety inspection programs 

4. Compare the revenue strategies and pricing of airport facilities & services for airport financial 

management 

5. Analyze the airport capacity and delay 
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SYLLABUS 

UNIT - I 
 
AIRPORTS AND AIRPORT SYSTEMS: Introduction, Airport Management on an international level, 
Rules that governairport management, Airport ownership and organization, Airport organization chart, 
Airport manager and public relations. 

 

THE AIRFIELD: Components of an airport, the airfield, Navigation aids (NAVAIDS) located on 
airfields, Air trafficControl and surveillance facilities located on the airfield, Weather reporting facilities 
located on airfields, security infrastructure on airfields. 

 

UNIT - II 
 
AIRSPACE AND AIR TRAFFIC CONTROL: Air traffic control management and operating 
infrastructure, Basics of airtraffic control. Current and future enhancements to air traffic control. 

 

AIRPORT TERMINALS AND GROUND ACCESS: Historical development of airport terminals, 
Components of airportterminal, Airport ground access. 
 

UNIT - III 
 
AIRPORT OPERATIONS MANAGEMENT:Pavement management-Aircraft rescue and fire fighting 
(ARFF) Snow and icecontrol, Safety inspection programs, Bird and wildlife hazard management. 

 

AIRPORT SECURITY: Transportation Security Administration-Security at commercial service 
airports, Security atgeneral aviation airports. 

 
UNIT - IV  
AIRPORT FINACIAL MANAGEMENT: Airport financial accounting-Revenue strategies at 
commercial airports, Pricing ofair port facilities and services, Variation in the sources of operating 
revenues. Rise in airport financial burdens, Air port funding, Airport financing, Private Investment, Sale 
of air port. 

 

UNIT - V 
 
AIRPORT CAPACITY AND DELAY:Defining capacity, Factors effecting capacity and delay, 
Estimating capacity,Simulation Models. Defining delay, Analytical estimates of delay: queuing diagram, 
Approaches to reducing delay, Administrative and demand management. 

 
TEXT BOOKS:  
1. Alexander T. Wells, John G. Wensveen (2008), Air Transportation: A Management 

Perspective, 8
th
 edition, Ashgate Publishing, New Delhi.  

2. Alexander T. Wells and Seth B. Young (2011), Airport Planning and Management, 6
th
 edition, 

McGraw-Hill, New Delhi. 
 
REFRENCE BOOKS: 
 
1. Amedeo Odoni, Peter Belobaba and Tom Reynolds(2012), Airport Systems: Planning, Design 

andManagement,2
nd

 Edition, McGraw Hill, New Delhi  
2. Richard D Neufville (2012), Airport Systems: Planning, Design and Management, 2

nd
 edition, 

McGraw Hill, New Delhi. 
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COMPUTATAIONAL STRUCTURE ANALYSYS LAB 
  

IV B. Tech-I Semester       L   T   P C 
Course Code: A2AE46        -   -    3  2 
 

COURSEOVERVIEW: 

The aim is to introduce students the overview of the design and analysis of aircraft structural 
components. The course covers basic design process of an aircraft and the related analysis . 
After completion of the course the student gains adequate knowledge to design and analysis of 
all the different components of an aircraft. 

 

COURSE OBJECTIVES: 

The students should able to 

1. To study and analyze  the Bending of uniform cantilever beam 
2. To study and analyze  the design of open and close sections. 
3. To study and analyze  the Statically indeterminate trusses 
4. To study and analyze  the  design of wing box sections, discuss about Ansys tool  
5. To study and analyze  the shear and torsion analysis of an open and closed sections. 
6. To study and analyze  the model  analysis on an open and closed sections 

 

COURSE OUTCOMES: 

 

The students should able to 

1. Understand the basic features of ANSYS software tools. 
2. Analyze the torsion and shear stress for a section beams 
3. Analyze and design the various models in ANSYS. 
4. Understand the different types design methodologies in CATIA 

5. Analyze and design of fuselage and wing box 
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SYLLABUS 

List of the experiments 
1. Introduction to ANSYS. 
2. Bending of uniform cantilever beam. 
3. Compressive strength of rectangular stiffened plane panels of uniform cross-section 
4. Shear of stiffened thin walled open and closed sections. 
5. Torsion of stiffened thin walled open and closed sections. 
6. Statically indeterminate trusses 
7. Free vibrations over an open and closed sections-determination of natural frequencies and 

mode shapes. 

8. Tapered wing box beams 
9. 3 dimensional landing gear trusses 
10. Fuselage bulkheads. 

 
 
Softwares Required 

a. ANSYS & its equalent 
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COMPUTATIONAL FLUID DYNAMICS (CFD) LAB 
 

 
IV B. Tech-I Semester       L   T   P C 
Course Code: A2AE47        -   -    3 2 
 

COURSE OVERVIEW 

Computational Aerodynamics LAB is one of the important subjects included in the fourth year of B. 

Tech curriculum. This lab includes the practical application of the theories studied in Computational 

Aerodynamics in third year of the curriculum. 

The Computational Aerodynamics Lab Curriculum requires the understanding and practice of ANSYS 

FLUENT and MATLAB Commercial Software packages. The Fluid dynamics analysis will be performed 

using the ANSYS Fluent Software and the Code development experiments will be performed using the 

MATLAB software  

COURSE OBJECTIVES:  

The objective of the module are  
1. To study and analyze the internal and external aerodynamic properties over various 

aerodynamic profiles using commercial software packages.   
2. To develop a Matlab code to analyze the behavior of the governing equations of Aerodynamics, 

Thermodynamics, Heat transfer,  Aerospace Propulsion etc., and to generate different types of 
the grids over an Aerodynamic profile.. 

 

COURSE OUTCOME 

The students should able to 

1. Understanding modeling of geometries in computational tools 
2. analyze internal and external flow using various geometries 
3. Develop a code for solution for the one-dimensional wave equation using explicit method of lax 
4. Generation of the algebraic grids and elliptic grids using MATLAB using ANSYS FLUENT 
5. Evaluate supersonic flow over axi-symmetric bodies 
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SYLLABUS 

LIST OF EXPERIMENTS  

1 Introduction Computational process and Computational Software Package 
2 Modeling of Basic Geometries using sketcher in workbench 
3 Laminar Flow through Pipe 
4 Flow Over A Flat Plate 
5 Supersonic Flow Over A Wedge 
6 Flow Past Over A Cylinder 
7 Flow Over An Airfoil 
8 Flow over Wing  
9 Supersonic flow over Axi-Symmetric Bodies 
10 Solution for the One Dimensional Wave Equation Using Explicit Method Of Lax (Code 

Development) 
11 Solution For The One Dimensional Transient Heat Conduction Equation Using Explicit Method 

(Code Development) 
12 Generation of The Algebraic Grids (Code Development) 
13 Generation of the Elliptic Grids (Code Development) 

 
 

Softwares Required 
a. MAT LAB  & its equalent   
b. ANSYS & its equalent 
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AERO MATERIALS LAB 
 

 
IV B. Tech-I Semester       L   T   P C 
Course Code: A2MAE48        -   -    3 2 

  

COURSE OBJECTIVES: 

Students learn the fabrication processes of different composite materials and the mechanical 

characterization of these materials. 

 

COURSE OUTCOMES: 

1. Able to prepare composite materials. 
2. Able to identify mechanical properties of composites. 
3. Able to analyze surface and internal defects of composite materials. 
4. Able to prepare polymer, metal matrix and ceramic matrix based composites.  
5. Able to perform metallographic study of polymer, metal matrix and ceramic matrix based 

composites. 

 

LIST OF EXPERIMENTS 

1. Weaving of fiber reinforced polymer composites with various fiber orientations. 

2. Preparation of fiber reinforced polymer composites using hand-lay-up technique. 

3. Specimen preparation and micro structural study of polymer based composites. 

4. Evaluation of flexural properties of polymer based composites.  

5. Determine the hardness of fiber reinforced polymers. 

6. Impact test study of polymer based composite materials. 

7. Identifying location of voids and flaws in polymer composites using Ultrasonic Machine. 

8. Preparation of metal matrix composites using stir casting machine. 

9. Determine the mechanical properties of metal matrix composites. 

10. Specimen preparation for metallographic examination   

11. Study of microstructure of non- ferrous metals 

12. Study of microstructure of mild steel 

 
Note: Ten experiments should be performed. 
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IV B.TECH II SEMESTER  

 SYLLABUS  
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 MANAGEMENT SCIENCE 
  

IV B. Tech-II Semester       L   T   P C 
Course Code: A2HS15       3   1   -   2 
 

COURSE OVERVIEW: 

 It is the scientific study of employees, workplaces, and organizations. Industrial and organizational 
psychologists contribute to an organization's success by improving the workplace and the performance, 
satisfaction and well-being of its people. An Industrial Management conducts research on employee 
behaviors and attitudes, and how these can be improved through hiring practices, training programs, 
feedback, and management systems. Industrial Management also help organizations transition among 
periods of change and development. Industrial and organizational psychology is related to 
organizational behavior and human capital 
 

COURSE OBJECTIVES: 

 1. Familiarize & obtain Knowledge with the process of management and to provide basic insights into 
management practices. 

 2. Understand the structure & Designing of an Organization. 
 3. Knowledge on the aspects of Production.  
4. Analyze the market and the strategies involved in Marketing. 
 5. Knowledge on concepts related to Human Resources. 
 6. Understand the techniques used in Project Management. 
 7. Familiarize with strategies used for analysis of an Organization. 
 8. Understand the Contemporary Management Issues.  
9. Familiarize with the management skills which can be applied in the Organizational context to achieve 

Organizational goals. 
 

COURSE OUTCOMES: 

The students should able to 

1 Exercise critical thinking to propose, communicate, and implement, action plan that address 
opportunities and issues 

2 Identify and utilize ethical and legal standards in psychology while taking into account all 
relevant stakeholders 

3 Observe and recognize behaviors in organizational settings to aid in predicting outcomes 
4 Appreciate the importance of time management, planning, and communication in completing a 

group project 
5 Integrate knowledge of the key theories across the disciplines of public administration 
6 Compare various perspectives across organizational environments and the role of manager in 

core management and public policy disciplines 
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SYLLABUS 

UNIT - I: 

INTRODUCTION TO MANAGEMENT AND ORGANIZATION: Concepts of Management and 

organization- nature, importance and Functions of Management, Systems Approach to Management - 
Taylor's Scientific Management Theory- Fayal's Principles of Management- Maslow's theory of 
Hierarchy of Human Needs- Douglas McGregor's Theory X and Theory Y - Hertzberg Two Factor 
Theory of Motivation - Leadership Styles, Social responsibilities of Management, Designing 
Organizational Structures: Basic concepts related to Organization - Departmentation and 
Decentralization, Types and Evaluation of mechanistic and organic structures of organization and 
suitability. 

UNIT - II: 
OPERATIONS AND MARKETING MANAGEMENT: Principles and Types of Plant Layout-

Methods of Production(Job, batch and Mass Production), Work Study - Basic procedure involved in 
Method Study and Work Measurement - Business Process Reengineering(BPR) - Statistical Quality 
Control: control charts for Variables and Attributes (simple Problems) and Acceptance Sampling, TQM, 
Six Sigma, Deming's contribution to quality, Objectives of Inventory control, EOQ, ABC Analysis, 
Purchase Procedure, Stores Management and Store Records - JIT System, Supply Chain 
Management, Functions of Marketing, Marketing Mix, and Marketing Strategies based on Product Life 
Cycle, Channels of distribution. 
 

UNIT - III: 
HUMAN RESOURCES MANAGEMENT(HRM): Concepts of HRM, HRD and Personnel 

Management and Industrial Relations (PMIR), HRM vs PMIR, Basic functions of HR Manager: 
Manpower planning, Recruitment, Selection, Training and Development, Placement, Wage and Salary 
Administration, Promotion, Transfer, Separation, Performance Appraisal, Grievance Handling and 
Welfare Administration, Job Evaluation and Merit Rating - Capability Maturity Model (CMM) Levels - 
Performance Management System. 

 
UNIT - IV: 
PROJECT MANAGEMENT (PERT/ CPM): Network Analysis, Programme Evaluation and Review 

Technique (PERT), Critical Path Method (CPM), Identifying critical path, Probability of Completing the 
project within given time, Project Cost Analysis, Project Crashing (simple problems). 
 

UNIT - V: 
STRATEGIC MANAGEMENT AND CONTEMPORARY STRATEGIC ISSUES: Mission, Goals, 

Objectives, Policy, Strategy, Programmes, Elements of Corporate Planning Process, Environmental 
Scanning, Value Chain Analysis, SWOT Analysis, Steps in Strategy Formulation and Implementation, 
Generic Strategy alternatives. Bench Marking and Balanced Score Card as Contemporary Business 
Strategies. 
 
TEXT BOOKS: 

1. Aryasri :Management Science, TMH, 2004. 
2. Stoner, Freeman, Gilbert, Management, 6th Ed, Pearson Education, New Delhi, 2004. 

 
REFERENCES : 

1. Kotler Philip & Keller Kevin Lane: Marketing Mangement 12/e, PHI, 2005 
2. Koontz & Weihrich:Essentials of Management, 6/e, TMH, 2005 
3. Thomas N.Duening & John M.IvancevichManagement ð Principles and Guidelines, 
Biztantra,2003. 
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ROCKETS AND MISSILES  
(PROFESSIONAL ELECTIVE - III) 

 

IV B. Tech-II Semester         L   T   P C 
Course Code:A2AE49        3   1   -   3 

 

COURSE OVERVIEW: 

This course is to develop and understand the aerodynamics of rocket using different propellant, 

trajectory and launching systems and aerodynamics of missile. In this course, you could be able to 

understand application of guidance systems for different missile and weapon. this course could gives 

the brief discussion of  staging of rockets and separation of rockets and missile and includes  attitude 

control and turning of rockets and missile.   

COURSE OBJECTIVE: 

1. Ability to understand the Fundamentals of rocket and missile systems, functions and disciplines 
2. Ability to understand the  full spectrum of rocket systems, application  and technologies 
3. Ability to understand the Differences in technology uses for guided systems used for missile  
4. Fundamentals and uses of solid, liquid and hybrid rocket systems 
5. Differences between systems built as weapons and those built for commerce 

COURSE OUTCOMES: 

The students should able to 

1. Interpret new technology for staging of rockets and missiles.  
2. Develop methods for altitude control.  
3. Identify material for nozzle of rockets and missiles.  
4. Analyse the missile guidance system. 
5. Determine 2-D motion rocket equation  
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SYLLABUS 

UNIT - I 
 
SOLID PROPELLANT ROCKET SYSTEMS:Ignition system in rockets, Types of igniters, Igniter 
design considerations,Combustion system of solid rockets. 

 

LIQUID PROPELLANT ROCKET SYSTEMS:Design consideration of liquid rocket combustion 
chamber, injector,propellant feed lines, valves, propellant tank outlet and helium pressurized and 
turbine feed systems, Propellant slosh , Propellant hammer, Geysering effect in cryogenic rocket 
engines. 

 
UNIT - II 
 
AERODYNAMICS OF ROCKETS AND MISSILES:Airframe components of rockets and missiles, 
Forces acting on a missilewhile passing through atmosphere, Classification of missiles. Method of 
describing aerodynamic forces and moments, Lateral aerodynamic moment, Lateral damping moment 
and longitudinal moment of a rocket-Lift and drag forces, Drag estimation, Body upwash and downwash 
in missiles, Rocket dispersion. 

 

UNIT - III 
 
TWO-DIMENSIONAL ROCKET MOTION IN VACUUM:Equations of motion, Rocket Motion in 
free space (Tsiokovskyôsequation, Rocket Parameters, Burnout range), Rocket Motion in a 
homogeneous gravitational field (Vertical flight, Constant Pitch angle, Gravity turns). 

 

MULTI-STAGE ROCKET:Nomenclature of the multi-stage rocket, Ideal Velocity of the multi-stage 
rocket, Verticalascent in a homogeneous gravitational field and in vacuum (Burnout velocity- 
Culmination altitude-Vertical ascent of a two-stage rocket). 
 

UNIT - IV 
 
ATTITUDE CONTROL OF ROCKETS AND MISSILES: Rocket thrust vector control, Methods of 
thrust vector control,Thrust magnitude control, Thrust Termination. 
 

SEPARATION SYSTEMS FOR ROCKETS AND MISSILES:Stage separation dynamics, 

Separation techniques. 

 

UNIT - V 
 
MATERIALS FOR ROCKETS AND MISSILES:Criteria for Selection of materials for rockets and 
missiles, Choice ofmaterials at cryogenic temperatures, extremely high temperatures. Requirement of 
materials for thermal protection and pressure vessels. 

 
TEXT BOOKS:  
1. Martin J. L. Turner (2008), Rocket and Spacecraft Propulsion principles, practice and new 

developments, 3
rd

 edition, Springer, USA.  
2. Sutton G.P. (2010), Rocket Propulsion Elements, John Wiley / BSP Books, USA. 
3. Cornelissse J. W. (1980), Rocket Propulsion and Space Dynamics, Pitman Publishing, London. 
 
REFERENCE BOOKS:  
1. S. S. Chin (1982), Missile Configuration Design, McGraw- Hill, New Delhi. 
2. Bong Wie (2008), Space Vehicle Dynamics and Control, AIAA Educatioal Series, USA.  
3. Earl R Parker (1998), Materials for Missiles and Spacecraft, McGraw Hill, New Delhi. 
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PROPELLANT TECHNOLOGY  
(PROFESSIONAL ELECTIVE - III) 

  
IV B.Tech.-II Semester        L   T   P C 
Course Code: A2AE50        3   1   -   3 

 
COURSE OVERVIEW: 

This course is to understand the various types of propellants for rockets and aircraft. in this course, 

various types of propellant are highlighted like cryogenic fuels, solid and liquid fuels and theory behind 

them .these fuels are validated by propellant testing and you could come across the problems like 

ullage and sloshing etc . 

COURSE OBJECTIVE: 

1. Provide the skills required for a rewarding career in the field of propulsion and power. 
2. Meet employer requirements for graduates within power and propulsion industries. 
3. Demonstrate a working knowledge and critical awareness of gas turbine performance, analysis 

techniques, and component design and associated technologies. 
4. Explain, differentiate and critically discuss the underpinning concepts and theories for a wide 

range of areas of gas turbine engineering and associated applications. 
5. Be able to discern, select and apply appropriate analysis techniques in the assessment of 

particular aspects of gas turbine engineering. 

COURSE OUTCOMES: 

The students should able to 

1. Exemplify the testing procedure of liquid fuels used in aviation sector. 
2. Classify the major types of solid propellant and their major parameters governing it. 
3. Comprehend and illustrate the basic challengesinvolved in the usage and storage of cryogenic 
propellants. 
4. Understand and examine major types of liquid propellants used in chemical rocket. 
5. Relate the significance of propellant testing and their associated parameters. 
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SYLLABUS 

UNIT - I 
 
LIQUID FUELS: Properties and tests for petroleum products, Motor gasoline, Aviation gasoline, 
Aviation turbine fuels,Requirements of aviation fuels of kerosene type and high flash point type, 
Requirements for fuel oils. 
 
UNIT - II 
 
SOLID PROPELLANTS - I: Single base propellants, Double base propellants, Composite 
propellants, CMBD propellants,Metallized composite propellants. Introduction to different fuels and 
oxidizers of composite propellants. Brief introduction to composite theory of composite and double base 
propellants. 

 

UNIT - III 
 
CRYOGENIC PROPELLANTS - I: Introduction to cryogenic propellants, Liquid hydrogen, liquid 
oxygen, liquid nitrogenand liquid nitrogen and liquid helium and their properties. 

 

THEORY:Behind the production of low temperature, Expansion engine, Cascade process, Joule 
Thompson effect,Magnetic effect, Ortho and para H2, Helium 4 and Helium 3. Ideal cycles and 
efficiency of cryo systems, Storing of cryogenic propellants, Cryogenic loading problems. 
 
UNIT - IV 
 
LIQUID PROPELLANTS - I: Various liquid propellants and their properties, Monopropellants and 
bipropellant system,concept of ullage, Ignition studies of liquid propellants. Propellant loading 
tolerances, inventory, Volume versus mass loading. Loading measurement and control, Outage control. 

 

UNIT - V 
 
PROPELLANT TESTING:Laboratory testing, Arc Image Furnace, Ignitability studies. Differential 
Thermal Analysis,Thermo-gravimetric analysis, Particle size measurement Micro-merograph, Strand 
burner tests impulse bomb, Performance estimation. 

 
TEXT BOOKS: 
1. Cornelissse J. W. (1980), Rocket Propulsion and Space Dynamics, Pitman Publishing, London. 

 
REFERENCE BOOKS:  
1. Shutton, G. P. (2010),Rocket Propulsion Elements, John Wiley / BSP Books, USA. 
2. Samir Sarkar (2009),Fuels and Combustion, 3

rd
 edition, Universities Press /CRC Press, New 

York. 
3. Mathur M, Sharma R. P. (2010), Gas Turbine and Jet and Rocket Propulsion, Standard 

Publishers, New Delhi. 
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AERO ELASTICITY  
(PROFESSIONAL ELECTIVE -III) 

 

IV B. Tech-II Semester       L   T   P C 
Course Code: A2AE51       3    1   - 3 
 

COURSE OVERVIEW 

 The course is based on a problem setting where an elastic wind-tunnel model is utilized for 

learning of aeroelastic phenomena and development of aeroelastic analysis. Emphasis is put on the 

analysis of aeroelastic deformation, divergence, flutter and control surface efficiency, based on finite 

element analysis and potential flow methods. In order to create a natural and creative learning 

environment, the course is based on a peer learning approach. You will therefore belong to a student 

team that meets regularly to discuss around selected parts of the literature, and decide on topics that 

need further attention in the course. The technical work mainly consists of the development of an 

aeroelastic analysis  in Matlab that should be compared with experimental results from wind tunnel 

testing.  Finally, you are challenged to perform and document a preliminary aeroelastic analysis of an 

airframe. 

COURSE OBJECTIVES: 

 The overall objectives of the course are that you should be able to: 
 

1 This course will address issues related to the mutual interaction of elastic, inertial, and 
aerodynamic forces with emphasis on aeronautical applications. 

2 Understand  how the aeroelastic phenomena flutter, divergence and aileron reversal arise and 
how they affect aircraft performance, 

3 Formulate aeroelastic equations of motion and use therse to derive fundamental relations for 
aero elastic analysis, 

4 Perform a preliminary aeroelastic analysis of a slender wing structure in low-speed airflow and 
under what circumstances an aeroelastic analysis can be expected to produce useful results.  

COURSE OUTCOMES: 

The students should able to 

1. Identify the aeroelastic phenomena flutter, divergence and aileron reversal arise and how they 
affect aircraft performance,coller triangle 

2. Demonstrate a basic understanding of modern numerical methods and the state-of-the-art in 
structural dynamics and aeroelasticity. 

3. Differentiate between static aeroelasticity and dynamic aeroelasticity 

4. Develop equation of motion for linear motion and rotary motion 

5. Analyze the wing flutter, under the over damping and critical damping conditions 

6. Build confidence for self learning needed for aircrafts, automobiles failures due to 
vibrationeffect. 
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SYLLABUS 

UNIT ï I 
 
 
INTRODUCTION: Introduction to Aero elasticity COLLARS Triangle, Aerodynamics and interactions 
of Structural andInertial forces Static and Dynamic Aero Elasticity Phenomena. Simple Two 
dimensional idealization of flow, String Theory, Fredholm Integral equations of Second Kind Exact 
Solutions for simple rectangular wings. 
 
 

UNIT ï II 
ANLAYTICAL METHODS: Formulations of Structural Dynamics Equation and Coupling effects for 
panels and plates,generalized coordinates, Lagrangeôs Equations of motion Hamiltonôs Principle 
Orthogonality conditions. Static Aero elastic Studies Divergences, control reversal, Aileron reversal 
speed, Aileron efficiency, lift distribution, Rigid and elastic wings. 

 

UNIT ï III 
 
EXPERIMENTAL ANALYSIS: Non-dimensional Parameters, stiffness criteria, dynamic mass 
balancing, modelexperiments and dimensional similarity, flutter analysis. 

 
EQUATIONS OF AERO ELASTIC: Formulation of Aero elastic Equations for a Typical Section, 
Quasi Steady Aerodynamicderivatives, modal equations Galerkins method of analysis. 
 

UNIT - IV 
 
FLUTTER: Stability of motion of Continua Torsion flexure flutter, Solution of flutter determinant, method 
ofdetermining the classical flutter speed, Flutter Prevention and control. 
 

UNIT - V 
 
AERO ELASTICITY APPLICATIONS:Application of Aero Elasticity in Engineering Problems, 
Galloping of transmissionlines, flow induces vibrations of tall slender structures and suspension 
Budges. 
 
TEXT BOOKS:  
1. Dewey H. Hodges, G. Alvin Pierce (2011), Introduction to Structural Dynamics and Aero 

Elasticity, 2
nd

 edition, Cambridge University Press, UK.  
2. Fung Y. C. (2008), An introduction to the Theory of Aero Elasticity, Dover Publications, USA. 
3. Jan R. Wright (2008), Introduction to Aircraft Aero Elasticity and Loads, John Wiley, USA. 

 
REFERENCE BOOKS:  
1. Raymond L. Bisplinghoff, Holt Ashely (2002), Principles of Aeroelasticity, Drovers Publications, 

USA. 
 
2. Adamu Yebi (2010), Vibration Analysis of Cracked Composite Aircraft Wing Modeled as Shell, 

VMD Verlag, New Delhi. 
3. E. H. Dwell (1995), A Modern Course in Aero elasticity, Springer Publishers, Germany. 
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ADVANCED COMPUTATIONAL FLUID DYNAMICS  
(PROFESSIONAL ELECTIVE - III) 

 
  

IV B. Tech-II Semester        L   T   P C 
Course Code: A2AE52        3    1   -  3 
  
COURSE OVERVIEW:  
 
This course will provide core knowledge of the fundamentals of CFD for engineers, and an introduction 

to the methods and analysis techniques used in CFD. It also provides an introduction to the use of 
commercial CFD codes to analyze flow and heat transfer in problems of practical engineering interest. 
The emphasis of the course is on the use of CFD as a virtual fluid laboratory. By studying a variety of 
flow situations students will develop a better intuition of fluid mechanics more quickly than is possible 
with traditional analytical approaches. At the end of the course you will understand the process of 
developing a geometrical model of the flow, applying appropriate boundary conditions, specifying 
solution parameters, and visualizing and analyzing the results.Through the course study, you will also 
become conscious of the limitations of CFD and develop an appreciation for the factors limiting the 
accuracy of CFD solutions. Many commercial CFD packages are simply too easy to use. This 
represents a great danger as a CFD user without proper knowledge could obtain results which are 
incorrect. This course will give you a proper background for using commercial CFD packages. 
 

COURSE OBJECTIVES:  

Course aims to provide students with the necessary skills to use commercial Computational Fluid 
Dynamics packages and to carry out research in the area of Computational Fluid Dynamics. 

The Course shall impart knowledge of following aspects to the students. 

1. Develop an understanding of   
ü Major Theories 
ü Approaches and  
ü Methodologies used in CFD;  

2. Apply CFD methods (e.g. boundary conditions, turbulence modeling etc.) in using commercial 
3. Understand the philosophy of Panel Techniques 
4. Develop CFD Codes to design A Supersonic Nozzle 
5. Apply CFD analysis to real engineering designs and solve Boundary Layer Problems 
6. Solve simple problems involvingé  
ü quasi one-dimensional isentropic flow with area variations  
ü unsteady one dimensional flow  
ü one dimensional flow with heat addition  
ü one dimensional flow with friction  
ü linearized theory 

             With particular emphasis on applications involving  
ü nozzles (analysis and design)  
ü airfoils  

.COURSE OUTCOMES: 
The students are able to 
1. Develop an understanding of numerical methods involved in computational fluid dynamics.   
2. Apply method of characteristics for solving various problems of CFD. 
3. Determine time dependent methods to solve computational fluid problems. 
4. Apply time dependent methods to solve Boundary Layer Problems  
5. Solve numerical methods involving transonic flows. 
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SYLLABUS 

UNIT - I 
 
PANEL METHODS: Introduction to panel method, Basic aspects of uniform source and vortex flows, 
Source panelmethod, Non-lifting flows over arbitrary two-dimensional bodies. 

 

VORTEX PANEL METHOD: Vortex panel method Lifting flows over arbitrary two-dimensional 

bodies. 

 

UNIT - II 
 
METHOD OF CHARACTERISTICS: Introduction to numerical techniques for steady supersonic 
flows, Philosophy ofmethod of characteristics. Determination of characteristic lines, Two-dimensional 
irrotational flow. Determination of the compatibility equation and unit processes. Regions of influence 
and Domains of dependence. 

 

APPLICATIONS OF METHOD OF CHARACTERISTICS: Supersonic nozzle design using 
method of characteristics,Description of Mc Cormackôs predictors - Corrector techniques. 

 

UNIT - III 
 
TIME DEPENDENT METHODS - I: Stability of Solution, Explicit time dependent methods: Euler, 
Backward Euler, Onestep trapezoidal, Backward differencing, methods, Leap Frog method. 

 

TIME DEPENDENT METHODS - II: Description of Lax-Wendroff Scheme and Mac Cormackôs two-
step predictor -Corrector method. Description of time split methods and Approximate factorization 
schemes. 
 

UNIT - IV 
 
BOUNDARY LAYER EQUATION:Introduction to boundary layer equations and their solutions. 
Description of theboundary layer equations. Transformation of boundary layer equations and the 
numerical solution method. Choice of discretization model and the generalized Crank- Nicholson 
Scheme. Discretization of boundary layer equations and illustration of solutions of a tridiagonal system 
of linear algebraic equations. 

 

UNIT - V 
 
TRANSONIC RELAXATION METHOD: Theoretical aspects of transonic flows, Small Perturbation 
flows, Transonic smallperturbation equations, Central and Backward difference schemes, Shock 
capturing vs. shock fitting techniques: Conservation vs. non conservation forms of governing equations, 
Line relaxation techniques. 
 
  



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 172 
 

TEXT BOOKS: 
1. T. J. Chung (2010), Computational Fluid Dynamics, 2

nd
 edition, Cambridge University Press, 

USA. 
2. John D. Anderson (2010), Computational Fluid Dynamics, McGraw Hill, New Delhi.  
3. John C. Tannehill, Richard H. Pletcher (1997), Computational Fluid Mechanics and Heat 

transfer, 2
nd

 edition, Taylor & Francis Group, New York. 
 
REFERENCE BOOKS:  
1. Ronnie Anderson (2012),Computational Fluid Dynamics for Engineers, Cambridge University 

Press, USA. 
 
2. Jean-Jacques Chattot (2010),Computational aerodynamics and fluid dynamics an introduction, 

Springer, Germany. 
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EXPERIMENTAL STRESS ANALYSIS  
(PROFESSIONAL ELECTIVE - IV) 

 
IV B. Tech-II Semester        L   T   P C 
Course Code: A2AE53        3   1   -  3 
 

COURSE OVER VIEW 
Overview of experimental stress analysis, Stress analysis ï Analytical, Numerical and Experimental 

approaches, Specific domain of these approaches, Advantages and disadvantages. 

 

COURSE OBJECTIVES 
The course covers the basic concepts of the  analysis and  at the end of the couse students will be able 
to   

1 Explain the basic aspects of experimental stress analysis that includes exhaustive treatment of 
the most versatile techniques like photo elasticity and strain gauges  

2 Impart a  brief introduction to the emerging techniques like digital image correlation. 
3 Demonstrate the fundamental aspects of six different experimental techniques  
4 Undestand the Moiré, Brittle Coatings, Holography, Speckle Methods, Thermoplastic Stress 

Analysis and Caustics techniques 
 

COURSE OUTCOMES: 
The students are able to 

1. Understand the basic concepts of experimental stress analysis 
2. Demonstrate the principles of major types of extensometers 
3. Apply the knowledge of Strain gauges in aeronautical domain 
4. Understand the principles of Rosette analysis and fringe techniques 
5. Understand NDT techniques used in the structural analysis   
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SYLLABUS 

UNIT - I  
MEASUREMENTS: Basic principles, Accuracy, Sensitivity, Range Measurements, Errors. 

 

EXTENSOMETERS:Mechanical, Optical, Acoustical and Electrical extensometers and their use, 
Advantage anddisadvantage. 

 

UNIT - II 
 
STRAIN GAUGE - PRINCIPLES:Principles and operation of electrical strain gauge, Requirement, 
Type and their uses,Material for strain gauge, Calibration, Cross sensitivity, Rosette Analysis. 

 

STRAIN GAUGE - STRAIN MEASUREMENT: Wheatstone bridge and potentiometer circuits for 
static and dynamicstrain measurements, Strain indicator. 
 

UNIT - III 
PHOTOELASTICITY: Two dimensional Photo elasticity, Concept of Light, Photo, elastic effects, 

Stress and optic law. 

 
FRINGE INTERPOLATION TECHNIQUES: Interpretation of fringe pattern, Compensation and 
separation techniques,Photo elastic material. 
 

UNIT - IV 
 
NON-DESTRUCTIVE TESTING - I: Fundamentals of Non Destructive Testing, Radiography, 
Ultrasonic Inspection,Ultrasonic C-Scan, Magnetic particles Inspection, Fluorescent penetrant 
technique, Eddy current testing, Acoustic Emission Technique. 
 

UNIT - V 
 
NON-DESTRUCTIVE TESTING - II: Fundamentals of brittle coating methods, Introduction to Moiré 
Techniques,Holography, Thermography. 

 
TEXT BOOKS: 
1. Daily J. W, Riley W. F (2005), Experimental Stress Analysis, 4

th
 edition, McGraw- Hill, New Delhi. 

2. Thomas G. Beckwith, Maragoni, Lienhard (2009), Mechanical Measurements, 6
th
 edition, 

Pearson Education, New Delhi. 
 

 
REFERENCE BOOKS: 

1. Sadhu Singh (2009), Experimental stress Analysis, 3
rd

 edition, Khanna Publications, New Delhi. 

2. L S Srinath (1984),Experimental Stress Analysis, 2
nd

 edition, Tata McGraw-Hill, New Delhi. 

3. Prasad (2011), Non- Destructive Test and Evaluation of Materials, 1
st
 edition, Tata McGraw-Hill, 

New Delhi. 

3. R. Halmshaw (1991), Non-Destructive Testing, 2
nd

 edition, Edward Arnold, New York 

 



AERONAUTICAL ENGINEERING 
 

MLR Institute of Technology- UG-Autonomous-RegulationsïMLR-16 Page 175 
 

TURBO MACHINES 
(PROFESSIONAL ELECTIVE-IV) 

IV B.Tech.-I Semester       L   T   P C 
Course Code: A2AE54       3   1   -   3 

 
Course overview:  
 

The aero-, hydro- and thermodynamic terminology and equations relevant for all these machines are 

taught and discussed extensively in this course. The fundamental theory is explained in an interactive 

and animated way. The theory of operating turbomachines at design and off-design conditions is 

discussed and applied on practical problems. The process of preliminary design is taught and linked to 

the underlying theory. Calculations and laboratory exercises are performed with the aim to understand 

the physical relationship between the aero- and thermodynamics of the machine. Throughout the 

course, a great weight is put to have the practical applications linked to the underlying theory and by 

this lay out a solid foundation for further studies in this field.  

 

COURSE OBJECTIVE: 

 
1. The course aims at giving an overview of different types of turbomachinery used for energy 

transformation, such as pumps, fans, compressors, as well as hydraulic, steam and gas-turbines.  

2. It will focus on applications in power generation, transport, refrigeration and the built environment. 

3. Teach students how to apply various understandings from other courses 

4. Provide students with opportunities to apply basic flow equations 

5. How to compare and chose machines for various operations. 

 

COURSE OUTCOMES: 

At the end of the course the students are able to: 

1. Explain the working principles of turbo machines and apply it to various types of machines 

2. Determine the performance parameters in turbo machinery stages operating at design and 
offdesign conditions 

3. Exemplify the importance of gas dynamics in turbo machinery. 

4. Explain the working principle of turbines, compressor and nozzles and know their application 
range 

5. Perform the preliminary design of turbo machines (pumps, compressors, turbines) on a 1-D 
basis 

6. Determine the off-design behaviour of turbines and compressors and relate it to changes in the 
velocity triangles 
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SYLLABUS 

 
UNIT-I: 
 

FUNDAMENTALS OF TURBO MACHINES: Classifications, Applications, Thermodynamic 

analysis, 
Isentropic flow. Energy transfer. Efficiencies, Static and Stagnation conditions, Continuity equations, 
Euler's flow through variable cross sectional areas, Unsteady flow in turbo machines 
 

UNIT -II: 
STEAM NOZZLES: Convergent and Convergent-Divergent nozzles, Energy Balance, Effect of back 

pressure of analysis. Designs of nozzles.Steam Turbines: Impulse turbines, Compounding, Work done 
and Velocity triangle, Efficiencies,Constant reactions, Blading, Design of blade passages, Angle and 
height, Secondary flow. Leakagelosses, Thermodynamic analysis of steam turbines. 
 

UNIT-III: 
GAS DYNAMICS: Fundamental thermodynamic concepts, isentropic conditions, mach numbers and 

area, Velocity relations, Dynamic Pressure, Normal shock relation for perfect gas. Super sonic flow, 
oblique shock waves. Normal shock recoveries, Detached shocks, Aerofoil theory.Centrifugal 
compressor: Types, Velocity triangles and efficiencies, Blade passage design,Diffuserand pressure 
recovery. Slip factor, Stanitz and Stodolas formula's, Effect of inlet machnumbers, Pre whirl, 
Performance 
 

UNIT-IV: 
AXIAL FLOW COMPRESSORS: Flow Analysis, Work and velocity triangles, Efficiencies, 

Thermodynamic analysis. Stage pressure rise, Degree of reaction, Stage Loading, General design, 
Effect of velocity, Incidence, PerformanceCascade Analysis: Geometrical and terminology. Blade 
forces, Efficiencies, Losses, Free end forced vortex,Vortex Blades. 
 

UNIT-V: 
 
AXIAL FLOW GAS TURBINES:  

Work done, Velocity triangle and efficiencies, Thermodynamic flowanalysis, Degree of reaction, 
Zweifels relation, Design cascade analysis, Soderberg,Hawthrone, Ainley, Correlations, Secondary 
flow, Free vortex blade, Blade angles for variable, degree of reaction, Actuator disc, Theory, Stress in 
blades, Blade assembling, Material andcooling of blades, Performances, Matching of compressors and 
turbines, Off design performance ratios. 
 
REFERENCES: 
1. Principles of Turbo Machines/DG Shepherd / Macmillan 
2. Fundamentals of Turbomachinery/William W Perg/John Wiley & Sons 
3. Element of Gas Dynamics/Yahya/TMH 
4. Principles of Jet Propulsion and Gas Turbine/NJ Zucrow/John Wiley & Sons/Newyork 
5. Turbines, Pumps, Compressors/Yahya/TMH 
6. Practice on Turbo Machines/ G.Gopal Krishnan &D.Prithviraj/ Sci Tech Publishers, Chennai 
7. Theory and practice of Steam Turbines/ WJ Kearton/ELBS Pitman/London 
8. Gas Turbines Theory and Practice/Zucrow/John Wiley & Sons/Newyork9. Element of Gas  
Dynamics/Liepeman and Roshkow/ Dover Publications 
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AVIONICS AND FLIGHT CONTROL SYSTEMS 
(PROFESSIONAL ELECTIVE -IV) 

  
IV B. Tech-II Semester       L   T   P C 
Course Code: A2AE55        3   1   -  3 
 
  
COURSE OVERVIEW: 

Avionics subject is essential for all aeronautical engineers who start up their career in flying. It 

gives the concepts of principles of avionics, systems used for the control of flight, systems used for 

locating the aircraft and the auto pilot systems. These concepts play a crucial role in the present 

aerospace industry and through understanding of these topics will be help to the airplane industry. This 

course provides theoretical knowledge of the communication, navigation and positioning systems used 

in aircraft for understanding the concepts of aerospace engineering. 

COURSE OBJECTIVES: 
The main objective of the subject is to make the students understand:  

1. the basics of avionics 
2. the technology of flight decks 
3. theradio and communication systems. 
4. The landing and positioning systems 
5. Basic theoty of control system 
6. the concept of auto pilot and flight control systems  

 

COURSE OUTCOMES: 
The students should able to 

1. Compare and contrast avionics systems between the civil and military aircrafts 

2. Illustrate the various types of navigation systems used in aircraft 

3. Develop the transfer function of the feedback control systems 

4. The modern era of flight control system 

5. Analyze the time response and stability criteria for an aircraft 
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SYLLABUS 

UNIT - I  
BASICS:Basic principles of Avionics, Typical avionics sub system in civil/ military aircraft and space 

vehicles. 

 

FLIGHT DECK AND DISPLAY SYSTEMS: Flight deck display technologies, CRT, LED, LCD, 
Touch screen, Head up display,Electronic instrumentation systems. 
 

UNIT - II 
 
AUDIO AND COMMUNICATION SYSTEMS: Aircraft audio systems, basic audio transmitter and 
receiver principles, VHFcommunication system, UHF communication systems.  
RANGING AND LANDING SYSTEMS:VHF Omnirange, VOR receiver principles, distance maturity 
equipment, principlesof operation, Instrument landing system, localizer and glide slope. 
 

POSITIONG SYSTEM:Global positioning system principles, triangulation, position accuracy, 

applications in aviation. 

UNIT -III 
 
BASICS IN CONTROL SYSTEM AND TRANSFER FUNCTION:Introduction of Control Systems 
, Various types of systems(Open Loop and closed loop) and their differences- Classification and Feed-
Back Characteristics of control system-Effects of feedback. Mathematical models ï Differential 
equations, Translational and Rotational mechanical systems. Transfer Function of DC Servo motor - AC 
Servo motor- Synchro transmitter and Receiver. 
 
REPRESENTATION OF TRANSFER FUNCTION AND CONTROL DESIGN 
TECHNIQUES:Block diagram representation ofsystems considering electrical systems as examples. 
Block diagram algebra ï Representation by Signal flow graph - Reduction using Masonôs gain formula. 
Compensation techniques ï Lag, Lead, Lead-Lag Controllers design, PID Controllers. 

 
UNIT - IV 
 
TIME RESPONSE ANALYSIS: Standard test signals - Time response of first order systems ï 
Characteristic Equation ofFeedback control systems, Transient response of second order systems - 
Time domain specifications ï Steady state response - Steady state errors and error constants ï Effects 
of proportional derivative, proportional integral systems. 

 

STABILITY ANALYSIS: The concept of stability ï Routhôs stability criterion ï qualitative stability and 
conditionalstability ï limitations of Routhôs stability. The root locus concept - construction of root loci-
effects of adding poles and zeros to G(s)H(s) on the root loci. 

 
UNIT - V 
 
AUTO FLIGHT SYSTEM:Automatic flight control systems fly by wire and fly by light technologies, 
flight directorsystems, flight management systems. Integrated Data transfer methodology by use of 
MILS - STD - 1553/ ARINC - 429. 

 
 

 
TEXT BOOKS: 
1. N. S. Nagaraja(1996),Elements of electronic navigation, 2

nd
 edition, Tata McGraw Hill, New Delhi.  

2. Janes W. Wasson, Jeppesen Sandersen(1994), Avionic systems Operation and maintenance, 
Sterling Book House, Mumbai. 

3. Banjamin C. Kuo, Automatic Control System ( Ninth Edition) 
 
REFERENCE BOOKS: 
1. Albert Hel Frick (2010),Principle of Avionics, 6

th
 edition, Avionics Communications Inc, India. 

2. E. H. J. Pallet (2010), Aircraft Instrumentation and Integrated systems, Pearson Education, New 
Delhi. 

3. J. Powell (1998), Aircraft Radio Systems, Pitman publishers, London. 
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CAD / CAM  
(PROFESSIONAL ELECTIVE -IV)  

 

IV B.Tech.-II Semester       L   T   P C 
Course Code: A2AE56        3   1   - 3 
 

I.COURSE OVERVIEW: 

 
CAD/CAM subject is to study various aspects of computer aided design and computer aided 
manufacturing. The students are able to understand various designs and purpose them in the various 
fields of applications. The student would able to create part programming using cnc software in this 
course. The student learns how to apply group technology and to plan about material as per master 
schedule plan. This course provides theoretical as well as practical basis for understanding the 
concepts of computer aided design and computer aided manufacturing. 
 

II.COURSE OBJECTIVES: 
 
Know the basic idea about the computers in industrial manufacturing  
1. Know about computer aided graphics   
2. Have knowledge about geometric modelling   
3. Know about drafting and modelling  

 

III.COURSE OUTCOMES: 

 
The students should able to  
1. Analyze  the major working processes in product cycle 
2. Compare the major commands used for solid modelling 
3. Compare the difference between NC machines and CNC machines 
4. Analyze  the major inspection techniques used in manufacturing process 
5. Compare the major types of manufacturing systems 
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SYLLABUS 
 

UNIT - I 
 
Computers in Industrial Manufacturing, Product cycle, CAD / CAM Hardware, Basic structure, CPU, 
Memory types, input devices, display devices, hard copy devices, storage devices. 

 

COMPUTER GRAPHICS: Raster scan graphics coordinate system, database structure for graphics 
modeling,transformation of geometry, 3D transformations, mathematics of projections, clipping, hidden 
surface removal. 
 

UNIT - II 
 
GEOMETRIC MODELING: Requirements, geometric models, geometric construction models, curve 
representationmethods, surface representation methods, modeling facilities desired. 

 
DRAFTING AND MODELING SYSTEMS:Basic geometric commands, layers, display control 
commands, editing,dimensioning, solid modeling. 
 
UNIT - III 
 
NUMERICAL CONTROL: NC, NC modes, NC elements, NC machine tools, structure of CNC 
machine tools, features ofMachining center, turning center, CNC Part Programming: fundamentals, 
manual part programming methods, Computer Aided Part Programming. 

 
GROUP TECH:Part family, coding and classification, production flow analysis, advantages and 
limitations, ComputerAided Processes Planning, Retrieval type and Generative type. 
 

UNIT - IV 
 
COMPUTER AIDED QUALITY CONTROL: Terminology in quality control, the computer in QC, 
contact inspectionmethods, non contact inspection methods-optical, non contact inspection methods-
non optical, computer aided testing, integration of CAQC with CAD/CAM. 

 

UNIT - V 
 
COMPUTER INTEGRATED MANUFACTURING SYSTEMS: Types of Manufacturing systems, 
Machine tools and relatedequipment, material handling systems, computer control systems, human 
labor in the manufacturing systems, CIMS benefits. 

 

 
TEXT BOOKS: 
 
1. A. Zimmers, P. Groover (2010), CAD / CAM, 3 

rd
 edition, Prentice Hall of India, New Delhi.  

2. Ibrahim Zeid(2011), CAD / CAM Theory and Practice, 4
th
 edition, Tata McGraw Hill education (P) 

Ltd, New Delhi, India.  
 

 
REFERENCE BOOKS: 
  
1. P. Groover(2011), Automation, Production systems and Computer integrated Manufacturing, 3

rd
 

edition, Pearson Publications, India.   
2. Radhakrishnan, Subramanian (2009),CAD / CAM / CIM, New Age Inetrnational Pvt. Ltd, New 

Delhi, India.  
Alavala, C. R (2012),CAD/CAM: Concepts and Applications, 1

st
 edition, Prentice Hall of India, New  

         Delhi, India. 
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Databases 
A2CS57 

Elements of Cloud 
Computing 

A2CS60 Soft Computing 

A2CS55 
Software Engineering 

Principles 
A2CS58 

Computer 
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Operating Systems 

A2CS61 
Problem solving 
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FUNDAMENTALS OF DATABASES 
(OPEN ELECTIVE ï I) 

 

III B. Tech. - I Semester L T P C 

Course Code: A2CS54 3 - - 3 
 

COURSE OVERVIEW:  
This course introduces the core principles and techniques required in the design and implementation of 
database systems. This introductory application-oriented course covers the relational database 
systems RDBMS - the predominant system for business, scientific and engineering applications at 
present. It includes Entity-Relational model, Normalization, Relational model, Relational algebra, and 
data access queries as well as an introduction to SQL. It also covers essential DBMS concepts such 
as: Transaction Processing, Concurrency Control and Recovery. It also provides students with 
theoretical knowledge and practical skills in the use of databases and database management systems 
in information technology applications. 
 

COURSE OBJECTIVES:  
1. Discuss the basic database concepts, applications, data models, schemas and instances. 
2. Design Entity Relationship model for a database.  
3. Demonstrate the use of constraints and relational algebra operations.  
4. Describe the basics of SQL and construct queries using SQL.  
5. Understand the importance of normalization in databases.  
6. Demonstrate the basic concepts of transaction processing and concurrency control. 
7. Understand the concepts of database storage structures and identify the access techniques.  
 

COURSE OUTCOMES:  
At the end of the course the students are able to: 
1. Able to design effective database schema for realistic applications. 
2. Design a database using ER modelling. 
3. Make use the basic concepts of database systems in database design. 
4. Apply SQL queries to interact with database. 
5. Apply normalization on database design to eliminate anomalies 

SYLLABUS 
 

UNIT - I 
INTRODUCTION TO DBMS: File Systems Organization - Sequential, Pointer, Indexed, Direct,- 

Data, Information, Database and DBMS- Purpose of Database System- File System Vs DBMS, 
Database applications, View of data- Data Abstraction, Instances and Schemas, Database System 
architecture- levels, users and DBA, Transaction Management-ACID Properties. 
 

UNIT - II 
DATABASE DESIGN: Introduction to Data base design, ER diagrams, Beyond ER Design, Entities, 

Attributes and Entity sets, Types of attributes, Relationships and Relationship sets, Additional features 
of ER Model, Conceptual Design with the ER Model, Case Studies on ER Model. 
 

UNIT - III 
LOGICAL DATABASE DESIGN: Relational Model-Introduction to Relational Model- Coddôs Rule, 

Integrity Constraint over Relations, Enforcing Integrity Constraints, Querying relational data, Logical 
database design, Introduction to Views-Destroying /altering tables and views. 
 

UNIT - IV 
STRUCTURED QUERY LANGUAGE (SQL): SQL Standards - Data types , DDL-DML-DCL-TCL, 

Form of Basic SQL Query - Examples of Basic SQL Queries, Introduction to Nested Queries, 
Correlated Nested Queries, Set - Comparison Operators, Aggregate Operators, NULL values - 
Comparison using Null values ï Logical connectives - AND. OR and NOT ,JOINS, Disallowing NULL 
values, Complex integrity  Constraints in SOL Triggers and Active Databases. 
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UNIT - V 
SCHEMA REFINEMENT: Introduction to Schema Refinement - Problems Caused by redundancy, 

Decompositions - Problem related to decomposition, Functional Dependencies - Reasoning about FDS, 
Normal Forms - FIRST, SECOND, THIRD Normal Forms - BCNF -Properties of Decompositions- Loss 
less join Decomposition, Dependency preserving Decomposition. 
 
TEXT BOOKS: 
 
1.  Data base Management Systems, Raghu Ramakrishnan, Johannes Gehrke, TMH, 3rd Edition, 

2003. 
2.  Data base System Concepts, A.Silberschatz, H.F. Korth, S.Sudarshan, McGraw hill, Vl edition, 

2006. 
 
REFERENCE BOOKS: 
 
1.  Database Systems, 6th edition, RamezElmasri, ShamkantB.Navathe, Pearson Education, 2013. 
2.  Introduction to Database Systems, C.J.Date, Pearson Education. 
3.  Fundamentals of Relational Database Management Systems, S.Sumathi, S.Esakkirajan, 

Springer. 
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SOFTWARE ENGINEERING PRINCIPLES 

(OPEN ELECTIVE ï I) 
 

III B. Tech. - I Semester L T P C 

Course Code: A2CS55 3 - - 3 
 

COURSE OVERVIEW:  
 
Software Engineering comprises the core principles consistent in software construction and 
maintenance: fundamental software processes and life-cycles, mathematical foundations of software 
engineering, requirements analysis, software engineering methodologies and standard notations, 
principles of software architecture and re-use, software quality frameworks and validation, software 
development, and maintenance environments and tools. An introduction to object-oriented software 
development process and design. 
 

COURSE OBJECTIVES:  
 

1. Be familiar with basic Software engineering methods and practices, and its applications. 
2. Master the implementation of software engineering layered technology and Process frame work.  
3. Be familiar with software measurement and software risks.  
4. Be familiar with software requirements and the SRS documents.  
5. Be familiar with role of project management including planning, scheduling, risk management.  
6. Master the implementation of different software architectural styles.  

 

COURSE OUTCOMES:  
Upon successful completion of the course, the student is able to  

 
1. Apply basic knowledge and understanding of the analysis, synthesis and design of complex systems. 
2. Apply software engineering principles and techniques. 
3. Design and evaluate large-scale software systems. 
4.. Explain the principles, tools and practices of IT project management. 
5. Apply the fundamental knowledge of science in emerging technologies. 
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SYLLABUS 
 

UNIT - I 
INTRODUCTION TO SOFTWARE ENGINEERING: The evolving role of software, Changing 

Nature of Software, Software myths. 

A GENERIC VIEW OF PROCESS: Software engineering- A layered technology, a process 

framework, The Capability Maturity Model Integration (CMMI), Process patterns, process assessment, 
personal and team process models. 
 

UNIT - II 
PROCESS MODELS: The waterfall model, Incremental process models, Evolutionary process 

models, The Unified process. 

SOFTWARE REQUIREMENTS: Functional and non-functional requirements, User requirements, 

System requirements, Interface specification, the software requirements document.  

REQUIREMENTS ENGINEERING PROCESS: Feasibility studies, Requirements elicitation and 

analysis, Requirements validation, Requirements management.  
 
 

UNIT - III 
SYSTEM MODELS: Context Models, Behavioral models, Data models, Object models, 

structured methods. 

DESIGN ENGINEERING: Design process and Design quality, Design concepts, the design model.  

CREATING AN ARCHITECTURAL DESIGN: Software architecture, Data design, Architectural 

styles and patterns, Architectural Design. 
 

UNIT- IV 
OBJECT-ORIENTED DESIGN: Objects and object classes, An Object-Oriented design process, 

Design evolution.  

PERFORMING USER INTERFACE DESIGN: Golden rules, User interface analysis and 

design, interface analysis, interface design steps, Design evaluation.  

TESTING STRATEGIES: A strategic approach to software testing, test strategies for conventional 

software, Black-Box and White-Box testing, Validation testing, System testing, the art of Debugging.  
 

UNIT-V 
RISK MANAGEMENT: Reactive vs. Proactive Risk strategies, software risks, Risk identification, 

Risk projection, Risk refinement, RMMM, RMMM Plan.  
Quality Management: Quality concepts, Software quality assurance, Software Reviews, 
Formal technical reviews, Statistical Software quality Assurance, Software reliability, The ISO 9000 
quality standards.  
 

TEXT BOOKS: 
1. Software Engineering a practitionerôs Approach, Roger S Pressman, 6th edition. McGraw-

Hill International Edition.  
2. Software Engineering, Ian Somerville, 7th edition, Pearson education. 

 

REFERENCE BOOKS: 
1. Software Engineering, A Precise Approach, Pankaj Jalote, Wiley India, 2010. 
2. Software Engineering: A Primer, Waman S Jawadekar, Tata McGraw-Hill, 2008 
3. Fundamentals of Software Engineering, Rajib Mall, PHI, 2005 
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CORE JAVA PROGRAMMING 
(OPEN ELECTIVE ï I) 

 

III B. Tech. - I Semester L T P C 

Course Code: A2CS56 3 - - 3 
 

COURSE OVERVIEW:  
This course explains the fundamental ideas behind the object oriented approach to programming. 
Knowledge of java helps to create the latest innovations in programming. Like the successful computer 
languages that came before, java is the blend of the best elements of its rich heritage combined with 
the innovative concepts required by its unique environment. This course involves OOP concepts, java 
basics, inheritance, polymorphism, interfaces, inner classes, packages, Exception handling, 
multithreading, collection framework, files, JDBC and GUI components. This course is presented to 
students by power point projections, course handouts, lecture notes, course handouts, assignments, 
objective and subjective tests. 
 

COURSE OBJECTIVES:  
1. Learning principles of object oriented programming paradigm including abstraction, 

encapsulation, inheritance and polymorphism. 
2. Understand fundamentals of programming such as variables, conditional and iterative 

execution, methods etc. 
3. Understand fundamentals of object-oriented programming in Java, including defining classes, 

invoking methods, using class libraries, etc. 
4. Learning the concept of inheritance to create new classes from existing one & Design the 

classes needed given a problem specification; 
5. Understand the concept of packages and interfaces. 
6. Learning how to detect exceptions and to handle strings &Implement the designed classes 

using the object oriented programming language 
7. Learn how to test, verify, and debug object-oriented programs; and Learning about 

multithreading and multitasking. 
8. Learn & demonstrate the concept of event handling, JDBC Connectivity used in GUI. 
9. Create Applications using object-oriented principles with concepts of JAVA  

 
COURSE OUTCOMES:  
 

1. Analyze the necessity for Object Oriented Programming paradigm over structured programming 
and become familiar with the fundamental concepts in OOP like encapsulation, Inheritance and 
Polymorphism 

2. Demonstrate an ability to design and develop java programs, analyze, and interpret object 
oriented data and report results. 

3. Demonstrate an ability to design an object oriented system, AWT components and multithreaded 
processes as per needs and specifications.. 

4. Demonstrate an ability to visualize and work on laboratory and multidisciplinary tasks like console 
and windows applications both for stand alone and Applets programs. 

5. Demonstrate skills to use latest object oriented programming language and software like java to 
analyze OOP problems 

6. Develop confidence for self education and ability for life-long learning needed for advanced java 
technologies 

7. Able to participate and succeed in competitive examinations like GATE, Engineering services, 
recruitment interviews etc. 
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SYLLABUS 
 

UNIT- I 
OOPS CONCEPTS- Data abstraction, encapsulation, inheritance, benefits of inheritance, 

polymorphisms, classes and objects, Procedural and objects oriented programming paradigms. 

JAVA PROGRAMMING- History of java, comments, data types, variables, constants, scope and life 

time of variables, operators, operator hierarchy, expression, type conversion and casting, enumerated 
types, control flow- block scope, condition statements, loops, break, and continue statements, simple 
java stand alone programs, arrays, console input and output, formatting output, constructors, methods, 
parameter passing, static fields and methods, access control, this reference, overloading methods and 
constructor, recursion, garbage collection, building strings, exploring string class.  

UNIT- II 
INHERITANCE- Inheritance hierarchies super and sub classes, member access rules, super 

keyword, preventing inheritance: final classes and methods, the Object class and its methods. 

POLYMORPHISM- dynamic binding, method overriding, abstract classes and methods. 
Interface- Interfaces vs. Abstract classes, defining an interface, implementing interfaces, accessing 
implementations through interfaces references, extending interface. 
Inner classes- Uses of inner classes, local inner classes, anonymous inner classes, static inner 
classes, examples. 

 
UNIT- III 
PACKAGES- Defining, Creation and Accessing a Packages, Understanding CLASSPATH, importing 

packages.   

EXCEPTION HANDLING- Dealing with errors, benefits of exception handling, the classification of 

exceptions- exception hierarchy, checked exceptions and unchecked exceptions, usage of try, catch, 
throw, throws and finally, re-throwing exceptions, exception specification, built in exceptions, creating 
own exception sub classes. 
 

UNIT- IV 
MULTITHREADING-    Difference between multiple processes and multiple threads, thread states, 

creating threads, interrupting threads, thread priorities, synchronizing threads, inter-thread 
communication, producer consumer pattern. 
Files- streams- byte streams, character streams, text input/output, binary input/output, random access 
file operation, File management using file class. 
 

UNIT- V 
GUI PROGRAMMING WITH JAVA- The AWT class hierarchy, Introduction to Swing, Swing 

vs.AWT, Hierarchy for Swing components, Containers- JFrame, JApplet, JDialog, JPanel, Overview of 
some swing components- JButton,JLabel, JTextField,JTextArea, simple swing applications, Layout 
management- Layout manager types- border, grid and flow. 

EVENT HANDLING- Events, Event sources, Event classes, Event Listeners, Relationship between 

Event sources and Listeners, Delegation event model, Examples: handling a button click, handling 
mouse events, Adapter classes. 
 

TEXT BOOKS: 
1.  Java Complete Reference- Herbert Schildt, TMH, 
 

REFERENCE BOOKS: 
1.  Java for Programmers, P.J.Deitel and H.M.Detiel, Pearson education (OR) 
 Java: How to Program, P.J.Deitel and H.M.Detiel, PHI 
2.  Object Oriented Programming through Java, P.Radha Krishna, Universities Press. 
3.  Thinking in Java, Bruce Eckel, Pearson Education. 
4.  Programming in Java, S.Malhotra and S.Choudhary, Oxford Univ. Press. 
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ELEMENTS OF CLOUD COMPUTING 
(OPEN ELECTIVE ï 2) 

 

III B. Tech.  - II Semester L T P C 

Course Code: A2CS57 3 - - 3 
 

COURSE OVERVIEW:  
 
The course is designed to give a practical introduction to modern distributed computing. It describes in 
detail two methods of accessing computing resource across the internet: Cloud computing. The course 
will also explain the relevance of these forms of computing to business models for enterprises that 
require large amounts of computation but do not necessarily wish to purchase and maintain large 
amounts of specialist computing systems. 
 

COURSE OBJECTIVES:  
 
The objectives of this course are to 
1. present the principles underlying the function of distributed systems and their extension to cloud 

computing and virtualization techniques 
2. create an awareness of the fundamental technical challenges in advanced distributed systems 

design and implementation; 
3. expose students to current technology used to build architectures to enhance distributed 

computing infrastructures with various computing principles and paradigms, including cloud 
computing; 

4. enhance studentsô understanding of key issues related to multi-level interoperability across a 
distributed infrastructure and across multiple heterogeneous and distributed resources in a 
dynamically changing computing environment; 

5. Expose students to past and current research issues in the field of distributed systems and new 
challenges in cloud computing. 

6. Provide experience in analyzing a distributed computing model and implementing typical 
algorithms used in distributed systems and distributed applications in cloud infrastructure. 

 

COURSE OUTCOMES:  
 
Student who successfully completes this course should be able to 
1. Understand the fundamental principles of distributed computing 
2. Understand how the distributed computing environments known as can be built from lower level 

services. 
3. Understand the importance of virtualization in distributed computing and how this has enabled 

the development of Cloud Computing 
4. Understand the business models that underlie Cloud Computing. 
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SYLLABUS 
 

UNIT - I 
Emergence of Cloud Computing, Global Nature of Cloud, and Cloud based service offerings, Benefits 
of Using Cloud Model, Key Characteristics of Cloud Computing, Challenges for the Cloud, 
Virtualization, Server Virtualization, Types of Cloud. 
 

UNIT - II 
The Evolution from the MSP model to Cloud, Infrastructure-as-a-service, Platform-as-a-service, 
Software-as-a-service, Cloud Data Center, Data Center Virtualization, Cloud Service Providers. 
 

UNIT ï III 
Service Oriented Architecture (SOA), SOA as a step towards Cloud Computing, Data Center-Based 
SOA, Role of Open source software in Data Centers. 
 

UNIT - IV 
Virtualization Practicum, Downloading SUN xVM Virtual Box, Installing SUN xVM Virtual Box, Adding 
Guest OS to Virtual Box, Adding a Linux-Based Guest Operating System to Virtual Box. 
 
 
 

UNIT ï V 
Cloud Security Challenges, Software-as-a-Service Security, Policies, Standards, and Guidelines, 
Security Monitoring and Incident Response, Security Architecture Design, Vulnerability Assessment, 
Virtual Machine Security.Common Standards in Cloud Computing, Open Cloud Consortium, Standards 
for Application Developers, and Standards for Messaging. 
 
TEXT BOOKS: 
 
1. Cloud Computing Implementation, Management and Security, John W. Rittinghouse, James F. 

Ransome, CRC PRESS. 
 

REFERENCE BOOKS: 
 
1. Anthony T. Velte, Toby J. Velte, Robert Elsenpeter (2010), Cloud Computing, A Practical 

Approach, McGraw Hill Edition, New Delhi. 
2. Cloud Computing Concepts, Techniques and Architecture by Thomas Erl, PRENTICE HALL 
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COMPUTER ORGANIZATION AND OPERATING SYSTEMS 
(OPEN ELECTIVE ï 2) 

 

III B. Tech. - II Semester L T P C 

Course Code: A2CS58 3 - - 3 
 

COURSE OVERVIEW:  

 
This course introduces the principles of computer organization and the basic operating system 
concepts. The course emphasizes on memory technology, memory hierarchy, virtual memory 
management, and I/O systems. It also deals with fundamental concepts of Operating system. The main 
objective of this course is to examine how a computer operates at the machine level and to provide in-
depth knowledge on hierarchy of memories. It provides essential knowledge that is needed from 
engineering professionals to measure a simple PC performance. This course is presented to students 
by power point projections, lecture notes, course handouts, Assignments, Objective and subjective 
tests. 
 

COURSE OBJECTIVES:  
 

1. To understand the basic structure and operation of a digital computer. 
2. To discuss in detail the operation of the arithmetic unit including the algorithms & 

implementation of fixed-point and floating-point addition, subtraction, multiplication & division. 
3. To study different ways of communicating with I/O devices and standard I/O interfaces. 
4. To study hierarchical memory system including cache memories and virtual memory. 
5. To demonstrate the knowledge of functions of operating system memory management 

scheduling, file system and interface, distributed systems, security and dead locks. 
6. To implement a significant portion of an Operating System 
 

COURSE OUTCOMES:  
 
Upon successful completion of the course, the student is able to  
 

1. Explain different types of Addressing modes  

2. Explain different synchronous and asynchronous data transfer techniques? 

3. Explain different I/O data transfer techniques with performance comparison?  

4. Outline various concepts and features of Operating systems. 

 

  




