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ACADEMIC REGULATIONS & SYLLABI (R15)
for
B.Tech (MECH) Third Year

 (Applicable for the batches admitted from the Academic Year 2017-2018 onwards)

               Part – A
ACADEMIC REGULATIONS (R15)

   Definitions of Key Words
Academic Year: An academic year is referred as the period consisting of two consecutive semesters with 16 weeks each of instructional period followed by both the semester exams.  

Course: A plan of study of a particular subject leading to an examination. All the courses need not carry the same weight. A course may be designed to comprise of lectures/ tutorials/ laboratory work/ field work/ outreach activities/ project work/ vocational training/ viva/ seminars/ assignments/ presentations etc. or a combination of some of these.
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Choice Based Credit System (CBCS): Choice Based Credit System (CBCS) is the programme in which the students have a choice to choose from the prescribed courses and can learn at their own pace and the entire assessment is graded-based on a credit system.
Credit Point: It is the product of Grade Point and Number of Credits for a course.

Credit: A unit by which the course work is measured. It determines the number of hours of instructions required per week. One credit is equivalent to one hour of teaching (lecture or tutorial) or two hours of practical work/ field work per week.

Cumulative Grade Point Average (CGPA): It is a measure of overall cumulative performance of a student of all the semesters. The CGPA is the ratio of total credit points secured by a student in various courses in all semesters and the sum of the total credits of all courses in all the semesters. It is expressed up to 2nd decimal place.

Grade Point: It is a numerical weight allotted to each letter Grade on a 10-point scale.

Letter Grade: It is an index of the performance of students in a said course. Grades are denoted by letters O, A+, A, B+, B, C, P and F.

Programme: An Educational Programme leading to the award of a Degree.

Semester: Each semester will consist of 16-18 weeks of academic work equivalent to 90 actual teaching days.
Semester Grade Point Average (SGPA): It is a measure of performance of the work done by the student in a semester. It is the ratio of total credit points secured by a student in various courses registered in a semester and the total course credits taken during that semester. It shall be expressed up to 2nd decimal place.

Transcript or Grade Card or Certificate: Based on the grades earned, a grade certificate shall be issued to all the registered students after every semester. The grade certificate will display the course details (code, title, number of credits, grade secured) along with SGPA of that semester and CGPA earned till that semester.

Types of Courses: The Courses in under B.Tech, program may be of three kind’s viz.,  Core, Elective and Mandatory.
a) Core Course:-

There may be a Core Course in every semester, and are to be compulsorily studied by a student and is essential requirement for a given Programme.

b) Elective Course:-

    Elective Course is a course which can be chosen by the students from a pool of subjects. In general, the elective course is, 

· Supportive to the discipline of study

· Providing an expanded scope of the course subjects

· Nurturing student’s proficiency/skill/Research.

· In case an elective is “Discipline centric” and is offered by the student’s department itself, the elective is called Professional elective.

· On the other hand, if the elective is offered by the other departments or if the choice is given to the students to choose from other disciplines, the elective is called an “Open Elective.”

c) Mandatory Courses (Non-Credit Courses)

AICTE considers that the Course work of certain subjects is essential and as such for the award of a B.Tech degree a pass in these subjects is made mandatory. Therefore, such types of courses are referred as mandatory courses. As the AICTE also feels that only a familiarity with the subject content of these courses is essential, only a pass in each of these courses is required. Therefore, these subjects are included in the curriculum as non-Credit courses.
ACADEMIC REGULATIONS FOR B. TECH. (REGULAR)

Applicable for the students of B. Tech. (Regular) from the Academic Year 2017-18 onwards.

1. Courses of Study:

The following Four year Bachelor of Technology (B.Tech.) Programmes under Choice Based Credit System (CBCS) are offered with effect from the Academic Year 2017-18 onwards:
	S. 
No.
	Branch
	 Branch      Code

	I
	Civil Engineering
	01

	II
	Electrical and Electronics Engineering
	02

	III
	Mechanical Engineering
	03

	IV
	Electronics and Communication Engineering
	04

	V
	Computer Science and Engineering
	05

	VI
	Information Technology
	12


2. Admission Procedure

2.1. Admissions will be done as per the norms prescribed by the Government of Telangana State.

2.2. The Government orders with regard to the admissions in vogue shall prevail.

2.3. The candidate should have passed the prescribed qualifying examination on the date of Admission.

3. Award of B. Tech. Degree

A student will be declared eligible for the award of B. Tech.  Degree if he/she fulfills the following academic requirements:

3.1 The candidate shall register for 192 credits and secure all the 192 credits by securing a minimum CGPA of 5.0.

3.2 The external examination in all the subjects shall be conducted at the end of each semester for all the eight semesters.
3.3 Students joining the B.Tech. Programme shall have to complete the programme within 8 years from the year of joining. Similarly, the students joining the B.Tech. Programme in the third semester directly through Lateral Entry Scheme (LES) shall have  to  complete the programme within 6 years from the year of joining otherwise they shall forfeit they will not be permitted to pursue their studies nor will be allowed to write the exams.

4. Course Structure:

4.1 The course shall be of four Academic year’s duration, each academic year having two semesters. Each semester shall have a minimum 16 weeks of instruction, with a minimum of 90 Instructional Days per Semester.

4.2 Credits:
Credits shall be assigned to each Subject/ Courses in a L: T: P: C (Lecture Periods: Tutorial Periods: Practical Periods: Credits) Structure, based on the following general pattern.

	Type of course
	Clock hour/week
	

	
	L
	T
	P
	C

	Theory
	1)
	04
	01
	-
	04

	
	2)
	03
	01
	-
	03

	
	3)
	02
	01
	-
	02

	Practical
	0
	0
	03
	02

	Drawing
	1)
	0
	04
	-
	02

	
	2)
	02
	02
	-
	03

	
	3)
	00
	06
	-
	03

	Mini project, Comprehensive Viva Voce Seminar, Major project
	-
	-
	-
	15


5. Attendance Requirements

5.1 A student is eligible to write the Semester End examinations only if he / she acquire a minimum of 75% of attendance in aggregate of all the subjects/Courses in that Semester.

5.2 Condonation for the shortage of attendance in aggregate up to 10% (65% and above and below 75%) in each semester may be granted on medical grounds with a documentary evidence approved by the Academic Committee.

5.3 A stipulated fee shall be payable towards condonation of attendance shortage.

5.4 Students, whose shortage of attendance is not condoned, are not eligible to write semester end examinations of that semester. Such students are detained and their registration for the examination stands cancelled.

5.5 A student detained due to shortage of attendance in a semester may seek re-admission into that semester, as and when offered, within four weeks from the date of the commencement of class work with the academic regulations of the batch into which he/she gets admitted.

5.6 A student will be promoted to the next semester if he/she satisfies the attendance requirement of the present semester.

5.7 For all mandatory, non credit courses offered in a semester, a “Satisfactory Participation Certificate” shall be issued to the student, only after securing 75% attendance in such course. Letter Grade shall be allotted for these courses.

      The courses offered in 8 semesters spread over 4 years have been classified into 8 categories under CBCS

	S.No.
	Subject categories
	No. of
Credits

	1
	Humanities and Social Sciences (HS) Subjects,

English, Management and the courses dealing with personality development
	15

	2
	Basic Sciences (BS) Subjects including Mathematics, Physics and Chemistry
	  30

	3
	Engineering Sciences (ES), Engg. Workshop, Drawing, Fundamentals of computer Science and courses dealing with the basics of Electrical / Electronics/ Mechanical engineering
	30

	4
	Professional  Core (PC) Subjects, Courses dealing with the concerned engineering branch
	81

	5
	Professional Elective (PE) Subjects. The students opt electives offered by the department
	12

	6
	Open Elective (OE) Subjects. Courses offered by the other braches representing technically important subjects from emerging areas.
	9

	7
	Project Work, Seminar and/ or Internship in Industry or elsewhere along with mini project.
	10+2+3

=15

	8
	Mandatory Courses (MC)
	nil

	Total  Number of credits
	192


B.Tech Year wise distribution of credits under CBCS

	S.No.
	Year
	Semester
	Credits
	Total

	1
	1st Year
	I
	25
	48

	
	
	II
	23
	

	2
	2nd Year
	I
	24
	48

	
	
	II
	24
	

	3
	3rd Year
	I
	24
	48

	
	
	II
	24
	

	4
	4th Year
	I
	24
	48

	
	
	II
	24
	

	Total No. of Credits
	192


6. Promotion regulations

6.1 A student shall be promoted from B.Tech., I Year to II Year only if he/she fulfills the academic requirements of securing 50% of total credits (24 credits out of 48 credits, upto I year II Semester), from all the examinations, whether or not the candidate takes  the examinations.

6.2 A student shall be promoted from B.Tech., II Year to III Year only if he/she fulfills the academic requirements of securing 50% of total credits (48 out of 96 credits, up to II year II semester, from all the examinations, whether or not the candidate takes the examinations.

6.3 A student shall be promoted from B.Tech., III year to IV year only if he/she fulfills the academic requirements of securing 50% of total credits (72 out of 144 credits) up to III year II semester), from all the examinations, whether or not the candidate takes  the examinations.
7. Minimum Academic Requirements

The following minimum academic requirements are to be satisfied in addition to the requirements mentioned in item no.5.

7.1 A student shall be deemed to have satisfied the minimum academic requirements and has earned the credits allotted to each theory/practical/design/drawing subject/project and secured not less than 35% marks in Semester End Examination (SEE), and minimum 40% of marks in the sum total of the internal evaluation and end examination taken together.

7.2 The student has to pass the failed course by appearing the supplementary examination as per the requirement for the award of degree.

7.3 Students, who fail to earn 192 credits as indicated in the course structure within eight academic years from the year of their admission, shall forfeit their seat in B. Tech. course and their admission stands cancelled.

7.4 A student shall register and put up minimum Attendance and earn all 192 Credits for the award of degree.
7.5 When a student is detained due to shortage of attendance in any semester, no Grade allotments or SGPA/CGPA calculations will be done for that entire Semester in which a student got detained.
7.6 When a Student is detained due to lack of Credits in any year, he may be readmitted after fulfillment of the Academic Requirements, with the Academic Regulations of the Batch into which he gets readmitted for readmitted candidates. If there are any Professional Electives / Open Electives, the same may also be re-registered if offered. However, if those Electives are not offered in later Semesters, then alternate Electives may be chosen from the SAME set of Elective Subjects offered under that category.
7.7 After securing 192 Credits as specified for the successful completion of the entire UGP, an exemption of 6 Credits (two subjects with 3 credits each) may be permitted to drop resulting in 186 Credits for UGP performance evaluation.  Accordingly, the performance of student in 186 Credits shall be taken into account for the calculation of ‘the final CGPA and shall be indicated in the Grade Card. However, the student’s performances in the earlier individual Semesters, with the corresponding SGPA for which already Grade Cards are given, will not be altered. Further, the optional drop out for such 6 Credits shall not be allowed for  i) Laboratory courses, ii)  Industrial Training/ Mini-Project, iii) Seminar, iv) Major Project v) Open electives.
7.8 A student is eligible to appear in the End Semester Examination in any Subject/ Course, but absent at it or failed (thereby failing to secure P Grade or above), may reappear for that subject/Course at the supplementary exam as and when the examinations are conducted. In such cases, his Continuous Internal Evaluation(CIE) assessed earlier for  that subject/Course will be carried over, and added to the marks to be obtained in the supplementary examinations, for evaluating the performance in that subject.

7.9 A student with a final CGPA (at the end of the UGP) < 5.00 will not be eligible for the Award of the Degree.

8 Evaluation - Distribution and weightage of Marks

8.1 The performance of a student in each semester shall be evaluated Subject-wise (irrespective of Credits assigned) for a maximum of 100 marks for Theory or Seminar or Drawing/Design or Industry Oriented Mini-Project or Minor Course, etc. For Practical’s a maximum of 75 Marks shall be evaluated. However 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 Examinations) and a Letter Grade corresponding to the % marks obtained shall be given.

8.2 For theory subjects the distribution shall be 25 marks for Continuous Internal Evaluation (CIE) and 75 marks for the Semester End- Examination (SEE).
8.3 For theory subjects, during the semester there shall be 2 midterm examinations. Each midterm examination will be conducted for 20 marks and consists of Part-A (Short Answer Questions) for 6 marks and Part-B (Long Answer Questions) for 14 marks with duration of 90 Minutes.  First midterm examination shall be conducted for 2.5 units of syllabus and second midterm Examination shall be conducted for remaining 2.5 units. The Average marks secured by a student in I and II Midterm examination are considered and shall be taken as the final marks secured by the student towards Continuous Internal Evaluation in the theory subject.

8.4 In case a few students are absent due to health reasons or any other unavoidable circumstances, or if the performance of some of the students is very poor, all such cases will be referred to a standing committee consisting of the Controller of examinations (Chairman), HoD of the concerned dept. and the Academic coordinator. On the recommendation of the committee, a makeup test will be conducted on payment of fee fixed by the examination branch. 
8.5 In order to improve the attendance and to encourage the students who are regular to the college, 5 marks in each subject will be given to the students as per the percentage of attendance shown in the table, 

Table: - Marks for attendance

	 S.No 
	 Percentage of attendance 
	 Marks to be 

  awarded 

	1. 
	Less than 75% 
	nil 

	2. 
	75% to 80% 
	3 

	3. 
	80% to 85% 
	4 

	4. 
	85%  and above 
	5 


8.6 The Semester End Examination will be conducted for 75 marks which consist of two parts viz. i). Part-A for 25 marks, ii). Part –B for 50 marks. Part-A is compulsory, which consists of ten questions (numbered from 1 to 10) two from each unit carrying 2/3 marks each. Part-B consists of five questions (numbered from 11 to 15) carrying 10 marks each. Each of these questions is from one unit and may contain sub-questions. For each question there will be an “either” “or” choice (i.e., there will be two questions from each unit and the student should answer any one question).

8.7 For practical subjects there shall be a continuous evaluation during the Semester for 25 marks. Out of the 25 marks for internal evaluation, day-to-day work in the laboratory shall be evaluated for 15 marks and internal practical examination shall be evaluated for 10 marks conducted by the concerned laboratory teacher.

8.8 The Practical End Semester Examination shall be conducted with an external examiner and the laboratory teacher for 50 marks. The external examiner shall be appointed by the Principal from the panel of examiners recommended by Chairman, Board of Studies in respective Branches.

8.9 For the subject having design and/ or drawing, (such as Engineering Graphics, Engineering Drawing, and Machine Drawing), the distribution shall be 25 marks for Internal Evaluation (5 marks for day-to-day work and 20 marks for internal tests) and 50 marks for Semester End Examination. There shall be one internal test in a semester and shall be considered for the award of marks for internal test.
8.10.  There shall be an industry-oriented mini-Project, to be taken up during the vacation after III year II Semester examination. However, the mini project and its report shall be evaluated in IV year I Semester at the time of practical exams. The industry oriented mini project shall be submitted in report form and should be presented before the committee, which shall be evaluated for 50 marks. The committee consists of an external examiner, Head of the department, the supervisor of mini project and a senior faculty member of the department. There shall be no internal marks for industry oriented mini project.
8.11.  There shall be a seminar presentation in IV year II Semester. For the seminar, the student shall collect the information on a specialized topic and prepare a technical report, showing his understanding of the topic, and submit it to the department. It shall be evaluated by the departmental committee consisting of Head of the Department, Seminar Supervisor and a Senior Faculty member. The seminar report shall be evaluated for 50 marks. There shall be no external examination for the seminar.
8.12 . There shall be a Comprehensive Viva-Voce in IV year II semester. The Comprehensive Viva-Voce will be conducted by a committee consisting of Head of the Department and two Senior Faculty members of the department and is evaluated for 100 marks. The Comprehensive Viva-Voce is intended to assess the students understanding of the subjects he studied during the B. Tech. course. There will be no External Examiner for the Comprehensive Viva-Voce.
8.13 . Out of a total of 200 marks for the major project work, 50 marks shall be for Internal Evaluation and 150 marks for the End Semester evaluation. The End Semester evaluation (viva-voce) shall be conducted by committee. The committee consists of an external examiner, Head of the Department, the supervisor of project and a senior faculty member of the department. The topics for industry oriented mini project, seminar and project work shall be different from each other. The evaluation of project work shall be conducted at the end of the IV year II Semester. The internal evaluation shall be on the basis of two seminars given by each student on the topic of his project.

8.14 . The Laboratory marks and the sessional marks awarded by the faculty are subject to scrutiny by the Institution whenever/wherever necessary. In such cases, the sessional and laboratory marks awarded by the teacher will be referred to a College Academic Committee. The Committee will arrive at a scaling factor and the marks will be scaled accordingly. The recommendations of the Committee are final and binding.  The laboratory records and internal test papers shall be preserved as per the University rules and produced before the Committees of the University as and when asked for.
8.15 Candidates shall be permitted to apply for recounting/revaluation of SEE scripts within the stipulated period with payment of prescribed fee.
9.0. Malpractice Rules
	S.No.
	Nature of Malpractices /Improper conduct during examinations
	Punishment

	
	If the candidate:
	

	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.

	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 practical’s 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 Semester end 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.



	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 Semester end 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.
	 Cancellation of the performance in that subject.

	6
	Refuses to obey the orders of the Chief Superintendent/Assistant Superintendent/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 officer-in charge 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 officer – in charge, 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 & 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 Semester examinations. The continuation of the course by the candidate is subject to the academic regulations in connection with forfeiture of seat.

	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 a student of the college, who is not a candidate for the particular examination or any person not connected with the examination or college indulges in any type of malpractice or improper conduct mentioned in clauses 6 to 8.
	Student of the college will be expelled from the examination hall and cancellation of the performance in that subject and all other subjects. If the candidate has already appeared including practical examinations and project work 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 him/her.

	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 the 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 head of Institute for further action for a suitable punishment.


All the cases pertaining to malpractices in examinations will be referred to a committee constituted by the Chief Controller of Examination and the committee will suggest action as per the guidelines mentioned above. 

10. Grading Procedure:

10.1. Marks will be awarded to indicate the performance of each student in each theory subject, or Lab/Practical, 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) as specified, and a corresponding Letter Grade shall be given.

10.2. As a measure of the student’s performance, a 10-point Absolute Grading System using the following Letter Grades and corresponding percentage of marks shall be followed.

	Letter     Grade
	Performance
	Grade Points
	% of marks Secured

(Class Intervals)

	O
	   Outstanding
	10
	Greater than or equal to 90%

	A+
	   Excellent
	9
	80% and less than 90%

	      A
	   Very Good
	8
	70% and less than 80%

	B+
	   Good
	7
	60% and less than 70%

	      B
	   Average
	6
	50% and less than 60%

	      C
	   Pass
	5
	40% and less than 50%

	      F
	   Fail
	0
	Below 40%

	Ab
	   Absent
	0
	  Absent 


10.3. A student obtaining F Grade in any subject shall be considered ‘Failed’ and will be required to reappear as ‘Supplementary Candidate’ 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.   
10.4. A Letter Grade does not imply any specific % of Marks.

10.5. In general, a student shall not be permitted to repeat any Subject/Course (s) only for the sake of ‘Grade Improvement’ or ‘SGPA/CGPA Improvement’. However, he has to repeat all the Subjects/Courses pertaining to that Semester, when he is detained.

10.6.   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 ‘Credit Points’ (CP) are computed by multiplying the Grade Point with Credits for that particular Subject/ course. Credit Points (CP) = Grade Point (GP) x Credits for a Course.

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

11. Registration/Dropping

11.1. Each student has to compulsorily register for course work at the beginning of each semester as per the schedule mentioned in the academic calendar. It is absolutely necessary for the student to register for courses in time.

11.2. The student has to register for a minimum of 20 credits and may register up to a maximum of 28 credits based on the advice of the Faculty Advisor. On an average, a student is expected to register for 24 credits.

11.3. A student at the end of II year II semester either having CGPA of ≥ 7.0 or having passed all previous courses in the first attempt with a minimum SGPA ≥ 5.0 is allowed to register for an additional course/ credits from the offered open electives.

11.4. A series of open Electives will be offered to the students of III year I & II sems. and IV year I sem., which can be registered by the students as and when the notifications are issued at the end of II year II sem. and III year II sem.  Prior permission for registration of open Electives as an additional course is compulsory.

11.5. A student would be allowed to register for an additional course only if he/she satisfies the prerequisites.

11.6. Departments will notify at the time of registration about the minimum number of students to be enrolled for a particular open elective to be offered.

11.7. Any student may be barred from registering for any course for specific reasons like disciplinary reasons or any other activities carried out by a student, which detrimental to the discipline of the college.

11.8. Dropping of Courses: Within four weeks after the commencement of the semester, the student may, in consultation with his / her faculty advisor, drop one or more courses without prejudice to the minimum number of credits. The dropped courses are not recorded in the Grade Card.

11.9. After Dropping, minimum credits registered shall be 20.

12.    Earning of Credits

A student shall be considered to have completed a Course successfully and earned the credits if he/she secures an acceptable letter grade in the range ‘O’ to ‘P’. Letter grade 'F' in any Course implies failure of the student in that Course and no credits earned.

13. Passing Standards:
13.1. A student shall be declared successful or ‘passed’ in a Semester, only when he gets a SGPA ≥ 5.00 (at the end of that particular Semester); and a student shall be declared successful or ‘passed’ in the entire UGP, only when he/she gets a CGPA ≥ 5.00; subject to the condition that he secures a GP ≥ 4 (P Grade or above) in every registered Subject/ Course in each Semester (during the entire UGP) for the Degree Award, as required.

13.2. (i) In spite of securing P Grade or above in some (or all) Subjects/ Courses in any Semester, if a Student receives a SGPA < 5.00 and/ or CGPA < 5.00 at the end of such a Semester, then he ‘may be allowed’ (on the ‘specific recommendations’ of the Head of the Department and subsequent approval from the Principal) to be promoted to the next year in the course.

(ii) If a student gets P grade or an SGPA is less than 5, is eligible to re appear for one or more of the same Subject(s)/ course(s) in which he has secured P Grade(s) in that Semester, at the Supplementary Examinations to be held in the next subsequent Semester(s). In such cases, his Internal Marks (CIE Marks) in those Subject(s) will remain same as those obtained earlier. In these considerations, the newly secured Letter Grades will be recorded and taken into account for calculation of SGPA and CGPA, only if there is an improvement.

13.3. A Student shall be declared successful or ‘passed’ in any Non-Credit Subject/ Course, if he secures a 40% marks or P grade in the end sem exam conducted by the college along with the other examinations.

13.4. After the completion of each Semester, a Grade Card or Grade Sheet (or Transcript) shall be issued to all the registered students of that semester, indicating the Letter Grades and Credits earned. It will show the details of the courses registered (Course Code, Title, No. of Credits, Grade Earned etc.), Credits earned, SGPA, and CGPA.
14. Eligibility for the award of B.Tech. Degree
A student shall be eligible for award of the B.Tech degree if he/she fulfils all the following Conditions:

14.1. The students should successfully complete all the components prescribed in the Programme of study to which he/ she is admitted.

14.2. The student should also obtain CGPA greater than or equal to 5.0. 

14.3. Not having any pending disciplinary action.
15. Evaluating of Grade Point Averages:

15.1. SGPA and CGPA the credit index can be used further for calculating the Semester Grade Point Average (SGPA) and the Cumulative Grade Point Average (CGPA), both of which being important performance indices of the student. While SGPA is equal to the credit index for a semester divided by the total number of credits registered by the student in that semester, CGPA gives the sum total of credit indices of all the previous semesters divided by the total number of credits registered in all these semesters. Thus, The Grade Point Average (GPA) will be calculated according to the formula:

where Ci = number of credits for the course i, Gi = grade points obtained by the student in the course.

15.2. Semester Grade Point Average (SGPA) is awarded to candidates considering all the courses of the semester. Zero grade points are also included in this computation. SGPA is rounded off to TWO Decimal Places.

SGPA will be computed as follows;
∑ [(Course credits) X (Grade points)] (for all Courses passed in that semester)

------------------------------------------------------------------------------------------------
∑ [(Course credits)] (for all courses registered in that semester)

15.3. To arrive at Cumulative Grade Point Average (CGPA), the formula is used considering the student’s performance in all the courses taken in all the semesters completed up to the particular point of time. CGPA is rounded off to TWO Decimal Places.

CGPA will be computed as follows:

 ∑ [(Course credits) X (Grade points)] (for all Courses passed up to that semester)

-----------------------------------------------------------------------------------------------
 ∑ [(Course credits)] (for all Courses registered until that semester)

CGPA is thus computed from the I Year First Semester onwards, at the end of each Semester, as per the above formula. However, the SGPA of I year I Semester itself may be taken as the CGPA, as there are no cumulative effects.

15.4. Illustrative Example:

An illustrative example given in below Table below indicates the use of the above two equations in calculating SGPA and CGPA, both of which facilitate the declaration of academic performance of a student, at the end of a semester and at the end of successive semesters respectively . Both of them shall be normally calculated up to the second decimal position, so that the CGPA, in particular, can be made use of in rank ordering the student's performance in a class. If two students get the same CGPA, the tie should be resolved by considering the number of times a student has obtained higher SGPA; But, if it is not resolved even at this stage, the number of times a student has obtained higher grades like O, A, B etc shall be taken into account in rank ordering of the students in a class.
	Year and Semester
	Course No.
	Credits
	Grade
	Grade

Points
	Credit

Points

	I Year I sem
	XX101
	5
	A
	8
	40

	I Year I sem
	XX102
	4
	F
	0
	00

	I Year I sem
	XX103
	3
	A+
	9
	27

	I Year I sem
	XX104
	4
	F
	0
	00

	I Year I sem
	XX105
	5
	C
	5
	25

	I Year I sem
	XX106
	5
	P
	4
	20

	Total
	
	26(18*)
	
	
	112

	SGPA = 112/26 = 4.31
CGPA = 4.31

	I Year II Sem
	XX107
	5
	B+
	7
	35

	I Year II Sem
	XX108
	4
	A
	8
	32

	I Year II Sem
	XX109
	3
	C
	5
	15

	I Year II Sem
	XX110
	5
	P
	4
	20

	I Year II Sem
	XX111
	4
	A+
	9
	36

	I Year II Sem
	XX112
	2
	F
	0
	00

	I Year II Sem
	Xx113
	2
	A
	8
	16

	Total
	
	25(23*)
	
	
	154

	SGPA = 154/25 = 6.16
CGPA = 266/51 = 5.22


*Total No. of credits excluding those with 'F'; this is particularly important to keep track of the number of credits earned by a student up to any semester.

16. Award of Class

16.1. After a 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:
	CGPA
	Class Awarded
	From the CGPA secured from 192 credits

	≥8.00
	First Class with Distinction
	

	≥6.50 - <8.00
	First Class
	

	≥5.50 - <6.50
	Second Class
	

	≥5.00 - <5.50
	Pass Class
	


16.2. The marks obtained in Internal Evaluation (IE) and Semester End Examination (SEE) will be shown in the memorandum of marks.

16.3. For the purpose of awarding first Class with Distinction (CGPA ≥ 8.0), the student must obtain the minimum required CGPA within 4 academic years or within 3 academic years in case of  Lateral Entry candidates by clearing all the courses.

16.4. Candidates detained/ prevented from writing the semester end examinations due to any reason in any semester are not eligible for the award of First Class with Distinction. Such candidate’s even if the CGPA ≥ 8.0 shall be placed in first class.
16.5. For the purpose of awarding First, Second and Pass Class, CGPA obtained in the examinations appeared within the maximum period allowed for the completion of course shall be considered as per the regulations.

16.6. A student with final CGPA (at the end of the UGP) < 5.00 will not be eligible for the   award of   the Degree.

16.7. The CGPA can be converted to equivalent percentage of marks by using the equation., % of Marks = (CGPA - 0.5) X 10.
17. Consolidated Grade Card

A consolidated grade card containing credits & grades obtained by the candidates will be issued after completion of the four years B. Tech Programme.
18. Withholding of Results 

If a student is having any indiscipline related issues pending, the result of the student will be withheld and will not be allowed to move into the next semester. His/ her degree will be withheld in such cases and the matter will be referred to the academic council for final decision.

19. Transitory Regulations

19.1. Discontinued, detained for attendance, detained for want of credits, or failed students are eligible for readmission as and when the course is offered during the subsequent academic year as per the college admission procedures.

19.2. Students on transfer from a non- autonomous or from an autonomous college shall complete all the courses of the concerned programme not covered in the earlier organization. However, he/she should take the remaining courses in the programme along with the other students.

19.3. There shall be no branch transfers after the cutoff date of admissions made in the B.Tech. I year.
20. Transcripts

After successful completion of the total programme of study, 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.

21. Supplementary Examinations

In addition to the Regular end semester examinations, Supplementary Examinations for the previous semesters will be conducted along with end sem. Examinations. A student can appear for any number of supplementary examinations till he/she clears all courses which he/she could not clear in the first attempt. However the maximum stipulated period cannot be relaxed under any circumstances.

22. Graduation Ceremony

23.1. The College shall have its own annual Graduation Ceremony for the award of degree to students completing the prescribed academic requirements in each case, in consultation with the University and by following the provisions in the Statute.

23.2. The College shall institute Prizes and Awards to meritorious students, for being given away   annually at the Graduation Ceremony.

24. Termination from the Program

The admission of a student to the program may be terminated and the student may be asked to leave the Institute in the following circumstances:

24.1. The student fails to satisfy the requirements of the program within the maximum period stipulated for that program.

24.2. The student fails to satisfy the norms of discipline specified by the institute from time to time.

25. Non-Credit Courses (Mandatory Courses)

25.1. Requirement of 75% attendance as per the college regulations is compulsory of completing the mandatory courses.

25.2. Specified number of Mandatory Courses among the designated ones is compulsory requirement for all the students for the award of B.Tech. Degree.

25.3. Although these courses do not carry any credits, performance in these subjects is evaluated following the procedure adopted for other subjects with the same marks. However, their performance will be indicated in the student’s memo of marks as Satisfactory/ Unsatisfactory.

25.4. Although mandatory courses are Non-Credit Course, all the students should secure a   minimum of 40% marks in the end sem. exam conducted by the college along with the other examinations for the award of B.Tech., degree.

26. Amendments

The Academic regulations here under are subject to amendments as may be made by the Academic Council of the College from time to time. Any or all such amendments will be effective from such date and to such batches of candidates (including those already undergoing the program) as may be decided by the Academic Council.

27. General

27.1. Wherever the words “he”, “him”, “his”, occur in the regulations, they include “she”,  “her”, “hers”.

27.2. The academic regulation should be read as a whole for the purpose of an interpretation.

27.3. In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the Academic Council is final.

27.4. The college may change the academic regulations, course structure & syllabi at any time. 

ACADEMIC REGULATIONS FOR B. TECH. (LATERAL ENTRY STUDENTS)
Applicable for the students admitted into II year B. Tech. (Lateral Entry Scheme) from the Academic Year 2016-17 and onwards.
1. Eligibility for award of B. Tech. Degree (LES)
1.1 The LES candidates shall pursue a course of study for not less than three academic years and not more than six academic years.
1.2 The candidate shall register for 144 credits and secure 144 credits by securing a minimum CGPA of 5.0 from the exams. of B.Tech. II to IV year for the award of B.Tech. Degree.
1.3 The  students,  who  fail to  fulfill the  requirement  for the  award  of the  degree  in  six Academic years from the year of admission, shall forfeit their seats. The attendance regulations of B. Tech. (Regular) shall be applicable to B.Tech. (LES).
2. Promotion Rule
2.1. A student shall be promoted from B.Tech., II Year to III Year if he/she gets at least a minimum of 24 out of 48 credits, up to II year II semester, from all the examinations, whether or not the candidate takes the examinations.
2.2. A student shall be promoted from III year to IV year if he/she gets a minimum of 48 out of 96 credits, up to III year II semester, from all the examinations, whether or not the candidate takes the examinations.
2.3. A student shall register and put up minimum attendance in all 144 credits and  

       earn all 144 credits to be eligible for the award of B.Tech degree.
2.4.  A student, who fails to earn 144 credits as indicated in the course structure  

    within six academic years, shall forfeit his/her admission in B.Tech. Course. 

3. Award of Class
A student, who satisfies all the requirements prescribed for the completion of the B.Tech. program, is eligible for the award of the said degree, in any one of the following four classes:

	CGPA
	Class Awarded
	From the CGPA secured from 144 credits

	≥8.00
	First Class with Distinction
	

	≥6.50 - <8.00
	First Class
	

	≥5.50 - <6.50
	Second Class
	

	≥5.00 - <5.50
	Pass Class
	


4. All the other regulations as applicable to B. Tech. 4-year degree course (Regular) will hold good for B.Tech. (Lateral Entry Scheme).

5. The malpractice rules and procedures for evaluating the SGPA and CGPA mentioned under points 9 - 27, are also applicable to the later entry students.

Part – B

Course Structure & Syllabi

of 

B.Tech., III Year I Semester

Academic Calendar of II/III B.Tech (I & II Sem.) for the Academic Year, 2017-18

	II/III YEAR I SEMESTER
	Commencement of Class Work 12-06-2017

	
	From
	To
	Duration

	Registrations
	12.06.2017
	17.06.2017
	1 Week

	I Spell of Instruction
	19.06.2017
	14.08.2017
	 8 Weeks

	I Mid Examinations
	16.08.2017
	19.08.2017
	4 Days

	II Spell of Instruction
	21.08.2017
	23.09.2017
	5 Weeks

	Dussehra Holidays
	24.09.2017
	02.10.2017
	10 Days

	II Spell of Instruction Continuation
	03.10.2017
	21.10.2017
	3 Weeks

	II Mid Examinations
	23.10.2017
	26.10.2017
	4 Days

	Preparation & Practical Examinations
	27.10.2017
	04.11.2017
	10 Days

	III Mid Examinations 

( Lateral Entry/ Re-Admitted/Betterment) 
	06.11.2017
	09.11.2017
	4 Days

	End Semester Examinations
	13.11.2017
	25.11.2017
	2 Weeks

	Supply Exams
	27.11.2017
	09.12.2017
	2 Weeks

	II/III YEAR II SEMESTER
	Commencement of Class Work 11-12-2017

	I Spell of Instruction
	11.12.2017
	06.02.2018
	8 Weeks 3 Days

	I Mid Examinations
	07.02.2018
	10.02.2018
	4 Days

	II Spell of Instruction
	12.02.2018
	09.04.2018
	8 Weeks 

	II Mid Examinations
	10.04.2018
	13.04.2018
	4 Days

	Preparation and Practical Examinations
	16.04.2018
	21.04.2018
	1 Week

	End Semester  Examinations 
	23.04.2018
	05.05.2018
	2 Weeks

	Supplementary Examinations
	07.05.2018
	19.05.2018
	2 Weeks

	Summer Vacation
	14.05.2018
	09.6.2018
	3 Weeks


B.TECH MECH III YEAR COURSE STRUCTURE
	S.

No.
	Code
	Subject 
	L
	T/P/D
	Credits

	                     III Year I Semester 

	1
	A15317
	Design of Machine Members-I
	3
	1
	3

	2
	A15318
	Thermal Engineering-II
	3
	1
	3

	3
	A15319
	Dynamics of Machinery
	3
	1
	3

	4
	A15320
	Machine tools and Metrology
	3
	1
	3

	5
	A15321

A15322

A15323
	PROFESSIONAL  ELECTIVE – I

Automobile Engineering

Computational Fluid Dynamics

Welding Technology
	3
	1
	3

	6
	A15324
A15325
	OPEN ELECTIVE – I

Elements of  Mechanical Engineering

Industrial Engineering
	3
	1
	3

	7
	A15386
	Thermal Engineering lab
	-
	2
	2

	8
	A15387
	Metrology and machine Tools Lab
	-
	2
	2

	9
	MC-III
	Training and Placement Cell Course-I
	2
	-
	2

	
	
	Total Credits
	20
	10
	24

	                     III Year II Semester

	1
	A16326
	Design of Machine Members-II
	3
	1
	3

	2
	A16327
	Heat Transfer
	3
	1
	3

	3
	A16328
	Finite Element Methods
	3
	1
	3

	4
	A16018
	Managerial Economics and Financial Analysis
	3
	1
	3

	5
	A16329
A16330
A16331
	PROFESSIONAL  ELECTIVE – II

Refrigeration and Air Conditioning

Renewable Energy Sources

Tool Design
	3
	1
	3

	6
	A16332
A16333
	OPEN ELECTIVE – II

Basic Automobile Engineering

Material Science Engineering
	3
	1
	3

	7
	A16388
	Heat Transfer Lab
	-
	2
	2

	8
	A16090
	Advanced Communication Skills Lab
	-
	2
	2

	9
	MC-IV
	Training and Placement Cell Course-II
	2
	-
	2

	
	
	Total Credits
	20
	10
	24


III Year B. Tech. MECH - I Sem 



L       T / P / D      C

 





  
   3       1 / - /  -       3

(A15317) DESIGN OF MACHINE MEMBERS-I

NOTE:  Design Data books are not permitted in the Examinations. 

UNIT – I

INTRODUCTION: General considerations in the design of Engineering, Materials and their properties – selection – Manufacturing consideration in design.

STRESSES IN MACHINE MEMBERS: Simple stresses – Complex stresses – impact stresses – stress strain relations – static theories of failure – factor of safety – Design for strength and rigidity. The concept of stiffness in tension, bending, torsion and combined situations.

UNIT – II

STRESSES DUE TO FATIGUE LOADING: Stress concentration – Theoretical stress – Concentration factor – Fatigue stress concentration factor notch sensitivity – Design for fluctuating stresses – Endurance limit – Estimation of Endurance strength – Fatigue theories of failure – Goodman and Soderberg.

UNIT – III

RIVETED AND WELDED JOINTS: 

Riveted joints: Modes of failure of riveted joints – Strength equations – efficiency of riveted joints– eccentrically loaded riveted joints.

Welded joints: Design of Fillet welds – axial loads – Circular fillet welds – bending and torsion – eccentrically loaded joints. 

UNIT – IV

BOLTED JOINTS: Design of bolts with pre-stresses – Design of joints under eccentric loading – bolt of uniform strength, Cylinder cover joints. 
AXIALLY LOADED JOINTS: Keys, cotters And Knuckle joints: Design of keys-stresses in keys – Cottered joints-spigot and socket, sleeve and cotter, jib and cotter joints, Knuckle joints.

UNIT – V

DESIGN OF SHAFTS: Design of solid and hollow shafts for strength and rigidity – Design of shafts for complex loads – Shaft sizes – BIS code – Design of shaft for a gear and belt drives.

DESIGN OF SHAFT COUPLINGS: Rigid couplings – Muff, split muff and flange couplings, Flexible couplings – Pin – Bush coupling.

TEXT BOOKS:

1. Machine Design by Pandya & shah.

2. Mechanical Engineering Design by Bahi and Goel, Standard Publications.

REFERENCES:

1. Machine Design by V.Bandari, TMH Publishers

2. Machine Design by R.L.Norton, Mc Graw Hill

3. Machine design by Khurmi

4. Machine Design by S. MD Jalaluddin, Anuradha Publishers.

5. Design of Machine Elements by Kulkarni, Mc Graw Hill.

6. Machine Design, by T.V.Sundarajan Murthy and N,Shanmugam – Anuradha Publications.

7. Mech. Engg. Design / JE Shigley
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(A15318) THERMAL ENGINEERING – II

UNIT – I

BASIC CONCEPTS of RANKINE CYCLE: Schematic layout, Thermodynamic Analysis, Concept of Mean Temperature of Heat addition, Methods to improve cycle performance – Regeneration & reheating, Combustion, fuels and  combustion, concepts of heat of reaction, adiabatic flame temperature, stoichiometry, fuel gas analysis.

UNIT – II 

BOILERS: Classification – Working principles – with sketches including H.P Boilers – Mountings and Accessories – Working principles, Boiler horse power, equivalent evaporation, efficiency and heat balance – Draught, classification – Height of chimney for given draught and discharge, condition for maximum discharge, efficiency of chimney – artificial draught, induced and forced.

STEAM NOZZLES: Function of nozzle – applications – types, flow through nozzles, thermodynamic analysis– velocity of nozzle at exit-ideal and actual expansion in nozzle, condition for maximum discharge, critical pressure ratio, super saturated flow, degree of under cooling – Wilson line.

UNIT – III

STEAM TURBINES: Classification – impulse turbine, Mechanical details – velocity diagram – effect of friction – power developed, axial thrust, blade or diagram efficiency – condition for maximum efficiency.

De-Laval Turbine – its features, Methods to reduce rotor speed-velocity compounding and pressure compounding - impulse turbine.

REACTION TURBINE: Principle of operation, thermodynamic analysis of a stage, degree of reaction – velocity diagram – parson’s reaction turbine – condition for maximum efficiency.

UNIT – IV

STEAM CONDENSERS: Requirements of steam condensing plant – Classification of condensers – working principle of different types – vacuum efficiency and condenser efficiency – air leakage, sources and its affects air pump – cooling water requirement.

GAS TURBINES: Simple gas turbine plant – ideal cycle, essential components – parameters of performance – actual cycle – regeneration inter cooling and reheating – Closed and semi-closed cycles.

UNIT – V 
JET PROPULSION: Principle of operation – classification of jet propulsive engines – Working principles with schematic diagrams and representation on T-S diagram – Thrust, Thrust Power and Propulsion Efficiency – Turbo jet engines – Needs and demands met by Turbo jet – Schematic Diagram, Thermodynamic cycle, Performance Evaluation Thrust Augmentation – Methods.

ROCKETS: Application – Working Principle – Classification – Propellant Type – Thrust, Propulsive Efficiency – Specific impulse – solid and liquid propellant Rocket Engines.

TEXT BOOKS: 

1. Thermal Engineering / R.K Rajput / Lakshmi Publications

2. Gas Turbines – V. Ganesan / TMH

REFERENCES:

1. Thermodynamics and Heat Engines / R.Yadav / Central Book Depot.

2. Gas Turbines and Propulsive Systems – P. Khajuria & S.P.Dubey Dhanpatrai.

3. Gas Turbines / Cohen, Rogers and Saravana Muttoo / Addison Wesley – Longman.

4. Thermal Engineering – R.S.Khurmi / JS Gupta / S.Chand.

5.  Thermal Engineering – P.L Bellaney / Khanna publishers.

6. Thermal Engineering M.L. Mathur & Mehta / Jain Bros.
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(A15319) DYNAMICS OF MACHINERY

UNIT – I

PRECESSION: Gyroscopes, effect of precession motion on the stability of moving vehicles such as motor car, motor cycle, aero planes and ships.

STATIC AND DYNAMIC FORCE ANALYSIS OF PLANAR MECHANISMS: Introduction – Free Body Diagrams – Conditions for equilibrium – Two, three and four force Members – Inertia forces and D’ Alembert’s Principle – planar rotation about a fixed center.

UNIT – II 
CLUTCHES: Friction clutches – Single Disc or plate clutch, Multiple Disc clutch, Cone clutch, Centrifugal clutch.

BRAKES AND DYNAMOMETERS: Simple block brakes, internal expanding brake, band brake of vehicle, Dynamometers – absorption and transmission types. 

UNIT – III
TURNING MOMENT DIAGRAM AND FLY WHEELS: Turning moment – inertia Torque connecting rod angular velocity and acceleration, crank effort and torque diagrams – Fluctuation of energy – fly wheels and their design.

GOVERNERS: Watt, Porter and Proell governors, spring loaded governors – Hartnell and Hartung with auxiliary springs, Sensitiveness, isochronisms and hunting.

UNIT – IV
BALANCING: Balancing of rotating masses Single and multiple – single and different planes. Balancing of Reciprocating Masses, Primary and secondary balancing of reciprocating masses. Analytical and graphical methods – Unbalanced forces and couples –Multi cylinder in line and radial engines, balancing of locomotive.

UNIT – V
VIBRATION: Free Vibration of mass attached to vertical spring – Forced damped vibration, Vibration isolation & Transmissibility – Whirling of shafts, critical speeds, Torsional vibrations of two and three rotor systems.

TEXT BOOKS:
1. Theory of Machines by T. Beven, Pearson Education

2.  Theory of Machines by SS. Ratan, Mc Graw Hill.

REFERENCES:

1. Theory of machines and Mechanisms by P.L. Ballaney, Khanna publishers.

2. Kinematics and Dynamics of Machinery by R.L.Norton, Mc Graw Hill.

3. Theory of Machines, R.S.Khurmi
4. Theory of Machines, Shigley, Mc Graw Hill Publishers

5. Theory of Machines, Thomas Bevan, CBS Publishers

6. Theory of Machines,  R.K.Bansal (Lakshmi publications)

7. Mechanism and Machine Theory / JS Rao and RV Dukkipati / Newage
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(A15320) MACHINE TOOLS AND METROLOGY

UNIT – I

METAL CUTTING: Introduction, elements of cutting process – Geometry of single point tools. Chip formation and types of chips. 

ENGINE LATHE: Principle of working, types of lathe, specifications.Taper turning– Lathe attachments. Capstan and Turret lathe – Single spindle and multi-spindle automatic lathes – tool layouts.

UNIT – II

DRILLING AND BORING MACHINES: Principles of working, specifications, types, operations performed; twist drill. Types of Boring machines and applications. Shaping, slotting and planing machines - Principles of working – machining time calculations.

UNIT – III
MILLING MACHINES: Principles of working – Types of milling machines –  Geometry of milling cutters – methods of indexing. 

GRINDING: Theory of grinding – classification of grinding machines. Types of abrasives, bonds. Selection of a grinding wheel. Lapping, honing, comparison and Constructional features, machining time calculations

UNIT – IV

LIMITS, FITS AND TOLERANCES: Unilateral and bilateral tolerance system, hole and shaft basis system. Interchangeability and selective assembly.

LIMIT GAUGES :  Taylor’s principle, Design of GO and NO GO gauges

Measurement of angles, Bevel protractor, Sine bar.

UNIT – V

SURFACE ROUGHNESS MEASUREMENT: Roughness, Waviness. CLA, RMS, Rz Values. Methods of measurement of surface finish, Talysurf. Screw thread measurement, Gear measurement; Machine Tool Alignment Tests on lathe, milling and drilling machines.

COORDINATE MEASURING MACHINES: Types and Applications of CMM. 

TEXT BOOKS:

1. Engineering Metrology / I C Gupta./ Danpath Rai

2. Engineering Metrology / R.K. Jain / Khanna Publishers

3. Principles of Machine Tools, Bhattacharya A and Sen.G.C. New Central Book Agency.

4. Production Technology by R.K. Jain and S.C. Gupta.

REFERENCE BOOKS:

1. Production Technology by H.M.T. (Hindustan Machine Tools)

2. BIS  Standards on Limits & Fits, Surface Finish, Machine Tool Alignment etc.
3. Fundamentals of Dimensional  Metrology 4e / Connie Dotson / Thomson 
4. Workshop Technology – Vol.-II, B.S. Raghui Vamsi
5. Elements of Work Shop Technology – Vol. II, Hajra Choudry, Media Promoters.
6. Fundamentals of Metal Machining and Machine Tools, Geofrey Boothroyd, McGraw Hill
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(A15321) AUTOMOBILE ENGINEERING

(PROFESSIONAL ELECTIVE-I)

UNIT – I 

INTRODUCTION ABOUT EVOLUTION OF MODERN AUTOMOBILES- Components of four wheeler automobile – rear wheel drive, front wheel drive, 4 wheel drive – types of automobile engines.

ENGINE LUBRICATION SYSTEM: Splash and pressure lubrication systems, Lubrication Systems.

COOLING SYSTEM: Cooling requirements, Air cooling, Liquid cooling, Thermo, Water and forced lubrication system—Radiators- Types- Cooling fans- Water pump—Thermostat—Evaporating cooling- Pressure cooling.

UNIT--II

S.I. ENGINES: Fuel supply systems, Mechanical and electrical fuel pump – filters – carburetor – types – air filters – petrol injection. M.P.F.I system
C.I. ENGINES: Requirements of diesel injection systems, types of injection systems, Common Rail Diesel injection- fuel pump, nozzle, spray formation, injection timing.

UNIT – III

IGNITION SYSTEM: Function of an ignition system, battery ignition system, auto transformer, Magneto coil ignition system, electronic ignition system, spark advance and retard mechanism.

ELECTRICAL SYSTEM: Charging circuit, generator, current – voltage regulator – starting system, bendix drive mechanism solenoid switch, lighting system, Horn, Wiper, fuel gauge – oil pressure gauge, engine temperature indicator etc.

UNIT – IV

TRANSMISSION SYSTEM: Clutches, principle, types, cone clutch, single plate clutch, multi plate clutch, magnetic and centrifugal clutches, fluid fly wheel – gear boxes, types, sliding mesh, construct mesh, synchromesh gear boxes, epicyclic gear box, over drive, torque converter. Propeller shaft – Hotch- Kiss drive, Torque tube drive, universal joint, differential, gear axles – types – wheels and tyres.

SUSPENSION SYSTEM: Objects of suspension systems – rigid axle suspension system, torsion bar, shock absorber, independent suspension system. Chassis-Types-Body of automobile

UNIT – V

STEERING SYSTEM: Steering geometry – camber, castor, King pin rake, combined angle toe-in, center point steering. Steering gears – types, steering linkages. 

BRAKING SYSTEM: Mechanical brake system, Hydraulic brake system, Disc and Drum type Brakes- Master cylinder, wheel cylinder, Requirements of brake fluid, Pneumatic and vacuum brakes.

EMISSION FROM AUTOMOBILES – Pollution standards National and international – Pollution control – Techniques. Noise pollution and controls.
TEXT BOOKS:

1. Automobile Engineering ,Vol. 1 & Vol. 2/ Kripal Singh

2. Automobile Engineering , Vol. 1 & Vol. 2 ,by K.M Gupta, Umesh publication

3. Automobile Engineering / William Crouse, TMHILL Publishers.

4. A systems Approach to Automobile Technology, Jack Erjavec, YESSDEE Publishers Pvt. Ltd. New Delhi.

REFERENCES:

1. Automotive Mechanics / G.B.S.Narang

2.  Automotive Mechanics / Heitner

3. Automotive Engines / Srinivasan

4. Automobile Engineering – K.K Ramalingam / Scitech Publications

5. Automotive Engineering / Newton steeds & Garrett. 
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(A15322) COMPUTATIONAL FLUID DYNAMICS

UNIT – I

ELEMENTARY DETAILS IN NUMERICAL TECHNIQUES: Number system and errors, representation of integers, fractions, floating point arithmetic, loss of significance and error propagation, condition for instability, computational methods for error estimation, convergence of sequences.

APPLIED NUMERICAL METHODS: Solution of a system of simultaneous Linear Algebraic Equations, iterative schemes of Matrix inversion, Direct methods for Matrix inversion, Direct methods for banded matrices.

UNIT – II

Finite Difference Applications in Heat conduction and convection – Heat conduction, steady heat conduction in a rectangular geometry, transient heat conduction, finite difference application in convective heat transfer, closure.

UNIT – III

Finite Differences, discretization, consistency, stability and Fundamentals of fluid flow modeling, introduction, elementary finite difference quotients, implementation aspects of finite – difference equations, consistency, explicit and implicit methods.

UNIT – IV

Introduction to first order wave equation, stability of hyperbolic and elliptic equations, fundamentals of fluid flow modeling, conservative property, the upwind scheme.

Review of Equations Governing fluid flow and heat transfer, introduction, conservation of mass, Newton’s second law of motion, expanded forms of  Navier – stokes equations, conservation of energy principle, special forms of the Navier stokes equations.

UNIT – V

Steady flow, dimensionless form of Momentum and energy equations, Stokes equation, conservative body force fields, stream function – Vorticity formulation.

FINITE VOLUME METHOD: Approximation of surface integrals, volume integrals, interpolation and differentiation practices, upwind interpolation, linear interpolation and quadratic interpolation.

TEXT BOOKS:

1. Numerical heat transfer and fluid flow/Suhas V.Patankar Hema shava Publishers coporation & Mc Graw Hill.

2. Computational fluid flow and heat transfer/Muralidharan Narosa Publications

REFERENCES:

1. Computational Fluid Dynamics; Basics with applications John D. Anderson/Mc Graw Hill.

2. Fundamentals of Computational Fluid Dynamics – Tapan K. Sengupta / Universities Press. 

III Year B. Tech. MECH - I Sem 
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(A15323) WELDING TECHNOLOGY

UNIT I

INTRODUCING- Welding as a Production Process its advantages and limitations. Gas Welding Process, Types of fuels, Actylene, Indane, Butane, etc. Gas welding equipment, Gas welding technique. Electric arc welding Manual metal arc welding Power suplies, cables and other accessories for arc welding, Welding technique atomic, hydrogen welding, Thermit welding, soldering, Brazing and braze welding.

UNIT II

SPECIAL WELDING PROCESSES – Power sources, equipments and accessories, application, limitation and other characteristics of: (a) Gas tungsten arfc (TIG) welding (b) Gas metal arc (MIG) welding (c) Submerged arc welding (d) Electro slag welding processes. Resistance welding processes- principle- Types (spot, seam, projection, flash), Equipment required for each application.

UNIT III

MODERN WELDING PROCESSES – Electron beam welding, plasma arc welding, Friction welding, Explosive welding, Ultrasonic welding, Stud welding, Under water welding, Diffusion bonding, Cold welding, Welding of dissimilar metals.

UNIT IV

WELDMENT TESTING- Defects in welding in various processes-Causes and remidies; Destructive testing of weldments – strength, hardness, ductility, fatigue, creep properties etc. Non-destructive testing of weldments; Ultrasonic dye penetrant, magnetic particle inspection. X ray testing procedures and identification of defects – case studies. Weld thermal cycle – Redidual stressed distortion in welding stress relieving techniques.

UNIT V

Weldability, Automation and Design in Welding-Weldability definition. Temperature Distribution in welding – heat affected zone weldability of steel, cast iron. Aluminum, Pre heating and post heating of weldments. Estimation of transition tempareture. Automation in welding – Seam tracking vision and arc sencing welding robots. Design opf weldments- Welding symbols positions of welding joint and groove design. Weld stress – Calculations – Design of weld size.

TEXT/REFERENCE BOOKS:

1. Abbott,J & smith, K.M. Welding technology; Texas State Technical College Publishing.

2. Radhakrishnan. V.M. welding Technology and Design, New age International Pub. Ltd.,

3. Little R.L. , Welding Technology Tata Mcgraw – hill

4. Partmer R.S. Welding Process and Technology, Khanna Publishers.

5. Lancaster J.F., Metallurgy of Welding, Georgy Allen Unwin.

6. “AWS Welding hand Book”, Volume 1 to 4, AWS

III Year B. Tech. MECH - I Sem 
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(A15386) THERMAL ENGINEERING LAB

            PERFORM ANY 10 OUT OF THE 12 EXERCISES

1. I.C. Engines valve / Port Timing Diagrams.

2. I.C. Engines Performance test ( 4 – Stroke Diesel Engines)

3. I.C. Engines Performance test on 2 – stroke petrol.

4. Evaluate of engine friction by conducting Morse test on 4 stroke Multi cylinder petrol engine.

5. Evaluate of engine friction by conducting motoring / retardation test on 4 stroke diesel engine.

6. Heat balance on IC Engines.

7. Determination of A/F Ratio and volumetric efficiency on IC ENGINES.

8. Determination of Economical speed test for fixed load on 4-stroke engine.

9. Determine optimum cooling water temperature on IC engine.

10. Disassembly / assembly of engines.

11. Performance test on reciprocating air-compressor unit.

12. Study of boilers.

III Year B. Tech. MECH - I Sem 
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(A15387) METROLOGY AND MACHINE TOOLS LAB

SECTION – A:

1. Measurement of lengths, heights, diameters by vernier calipers, micrometers etc.

2. Measurement of bores by internal micrometers and dial bore indicators.

3. Use of gear teeth, vernier calipers and checking the chordal addendum and choral height of spur gear.

4. Machine tool alignment test on the lathe.

5. Tool maker’s microscope.

6. Angle and taper measurements by Bevel protractor & sine bars.

7. Use of spirit level in finding the flatness of surface plate.

8. Thread measurement by two wire / three wire method or Tool makers’ microscope.

SECTION – B

1. Introduction of general purpose machines – Lathe, Drilling machine, Milling machine, shaper.

2. Planning machine, slotting machine, cylindrical grinder, surface grinder and tool and cutter grinder.

3. Step turning and taper turning on lathe machine.

4. Thread cutting and knurling on lathe machine.

5. Drilling and tapping

6. Shaping and planning

7. Slotting

8. Milling

9. Cylindrical surface grinding

Part – C

Syllabi of 

B.Tech., III Year II Semester 

III Year B. Tech. MECH - II Sem 
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(A16327) DESIGN OF MACHINE MEMBERS – II

NOTE:  Design Data books are permitted in the Examinations. 

UNIT – I

SLIDING CONTACT BEARINGS: Types of Journal bearings – basic modes of Lubrication – Bearing construction – bearing design – bearing materials – Selection of lubricants.

ROLLING CONTACT BEARINGS: Types of rolling contact bearings – selection of bearing type – selection of bearing life – Design for cyclic loads and speeds – Static and dynamic loading of ball & roller bearings.

UNIT – II

DESIGN OF IC ENGINE PARTS: Design of Connecting Rod; Thrust in connecting rod – stress due to whipping action on connecting rod ends –Pistons, Forces acting on piston – Construction, Design and proportions of piston, Cylinder, Cylinder liners.

UNIT – III

DESIGN OF BELT AND ROPE DRIVES: Transmission of power by Belt and Rope drives, Transmission efficiencies, Belts – Flat and V types – Ropes – Pulleys for belt and rope drives.

MECHANICAL SPRINGS: Stresses and deflections of helical springs – Extension – compression springs – Springs for fatigue loading – natural frequency of helical springs – Energy storage capacity – helical torsion springs.

UNIT – IV

DESIGN OF SPUR AND HELICAL GEAR DRIVES: Spur and Helical gears – Load concentration factor – Dynamic load factor, Surface compressive strength – Bending strength – Design analysis of Spur and Helical gears –check for plastic deformation, Check for dynamic and wear considerations.

UNIT – V

DESIGN OF BEVEL GEAR DRIVES: Bevel gears – Load concentration factor – Dynamic load factor, Surface compressive strength – Bending strength – Design analysis of Bevel gears –check for plastic deformation, Check for dynamic and wear considerations.

DESIGN OF POWER SCREWS: Design of screw, Square ACME, Buttress screws, design of nut. 

TEXT BOOKS:

1. Machine Design by Pandya & shah.

2. Mechanical Engineering Design by Bahi and Goel, Standard Publications.

REFERENCES:

1. Machine Design by V.Bandari, TMH Publishers

2. Machine Design by R.L.Norton, Mc Graw Hill

3. Machine design by Khurmi

4. Machine Design by S. MD Jalaluddin, Anuradha Publishers.

5. Design of Machine Elements by Kulkarni, Mc Graw Hill.

6. Machine Design, by T.V.Sundarajan Murthy and N,Shanmugam – Anuradha Publications.

7. Mech. Engg. Design / JE Shigley

III Year B. Tech. MECH - II Sem                                                      L       T / P / D     C
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(A16328) HEAT TRANSFER

UNIT – I

INTRODUCTION: Modes and mechanisms of heat transfer – Basic laws of heat transfer – General discussion about applications of heat transfer.

CONDUCTION HEAT TRANSFER: Fourier rate equation – General heat conduction equation in Cartesian, Cylindrical and Spherical coordinates.

SIMPLIFICATION AND FORMS OF THE FIELD EQUATION – steady, unsteady and periodic heat transfer – initial and boundary conditions.

UNIT – II

ONE DIMENSIONAL STEADY STATE CONDUCTION HEAT TRANSFER: Homogeneous slabs, hollow cylinders and spheres – overall heat transfer coefficient – electrical analogy – Critical radius of insulation.

Variable thermal conductivity – systems with heat sources or Heat generation, Extended surface (Fins) Heat Transfer – Long Fin, Fin with insulated tip and short Fin, Application to error measurement of temperature.

ONE DIMENSIONAL TRANSIENT CONDUCTION HEAT TRANSFER: Systems with negligible internal resistance – Significance of Biot and Fourier Numbers – Chart solutions of transient conduction systems – Concept of Functional body.

UNIT – III

CONVECTIVE HEAT TRANSFER: Classification of systems based on causation of flow, condition of flow, medium of flow – Dimensional analysis as a tool for experimental investigation – Buckingham Pi Theorem and method , application for developing semi – empirical non – dimensional correlation for convection heat transfer – Significance of non – dimensional numbers – Concepts of Continuity, Momentum and Energy equations.

FORCED CONVECTION: EXTERNAL FLOWS: Concepts about hydrodynamic and thermal boundary layer and use of empirical correlations for convective heat transfer - Flat plates and cylinders.

INTERNAL FLOWS: Concepts of hydrodynamic and thermal entry lengths – Division of internal flow based on this – Use of empirical relations for Horizontal Pipe Flow and annulus flow.

FREE CONVECTION: Development of Hydrodynamic and thermal boundary layer along a vertical plate – Use of empirical relations for Vertical plates and pipes.

UNIT – IV

BOILING AND CONDENSATION: Boiling - Pool boiling – Regimes Calculations on Nucleate boiling, Critical Heat flux and Film boiling.

Condensation: Film wise and drop wise condensation on vertical and horizontal cylinders using empirical correlations.

HEAT EXCHANGERS: Classification of heat exchangers – overall heat transfer Coefficient and fouling factor – Concepts of LMTD and NTU methods – Problems using LMTD and NTU methods.

UNIT – V

RADIATION HEAT TRANSFER: Emission characteristics and laws of black-body radiation – irradiation – total and monochromatic quantities – laws of Planck, Wien, Kirchoff, Lambert, Stefen 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. Fundamentals of Engg. Heat and Mass Transfer / R.C. SACHDEVA / New Age International.

2. Heat Transfer – P.K.Nag / TMH

REFERENCE BOOKS:

1. Heat Transfer / HOLMAN / TMH

2. Heat Transfer – Ghoshdastidar – Oxford University Press – II Edition

3. Heat and Mass Transfer – Cengel – McGraw Hill.

4. Heat and Mass Transfer – R.K.Rajput – S.Chand & Company Ltd.

5. Heat and Mass Transfer – Christopher A Long / Pearson Education.

6. Heat and Mass Transfer – D. S Kumar / S.K.Kataria & Sons

7. Heat and Mass Transfer – Kondandaraman

8. Fundamentals of Heat Transfer & Mass Transfer – incropera & Dewitt / John Wiley Pub.

NOTE: HEAT AND MASS TRANSFER DATA BOOK IS PERMITTED.

III Year B. Tech. MECH - II Sem 
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(A16329) FINITE ELEMENT METHODS

UNIT – I

INTRODUCTION TO FEM: Basic concepts, Historical back ground, application of FEM, general description, comparison of FEM with other methods. Basic equations of elasticity, Stress Strain and strain displacement relations. Rayleigh Ritz method, weighted residual methods.

UNIT – II

ONE DIMENSIONAL PROBLEMS: Stiffness equations for a axial bar element in local co-ordinates using Potential Energy approach and Virtual energy principle Finite element analysis of uniform, stepped and tapered bars subjected to mechanical and thermal loads Assembly of Global stiffness matrix and load vector Quadratic shape functions properties of stiffness matrix.

UNIT – III

ANALYSIS OF TRUSSES: Stiffness equations for a truss bar element oriented in 2D plane Finite Element Analysis of Trusses Plane Truss and space Truss elements methods of assembly.

ANALYSIS OF BEAMS: Hermite shape functions Element stiffness matrix Load vector Problems.

UNIT – IV

2-D STRUCTURAL PROBLEMS: CST Stiffness matrix and load vector Isoparametric element representation Shape functions convergence requirements problems.

Two dimensional four noded isoparametric elements Numerical integration Finite element modeling of Axisymmetric solids subjected to Axisymmetric loading with triangular elements – Introduction to 3 D problems with Tetrahedron Brick elements.

UNIT – V

ANALYSIS OF HEAT TRANSFER PROBLEMS: 1D Heat conduction 1D fin elements 2D heat conduction analysis of thin plates Composite slabs problems.

DYNAMIC ANALYSIS: Dynamic equations Lumped and consistent mass matrices Eigen Values and Eigen Vectors mode shapes modal analysis for bars and beams.

TEXT BOOKS:

1. The finite element methods in Engineering S.S.Rao Elsevier 4th edition.

2. Introduction to finite elements in engineering Tirupathi K. Chandrupatla and Ashok D. Belagundu.

REFERENCES:

1. Finite Element Methods/ Alavala/ TMH

2. An introduction to Finite Element Methods J.N. Reddy Mc Grawhill.

3. The Finite element method in engineering science O.C. Zienkoitz, McGrawhill.

4. Concepts and applications of finite element analysis Robert Cook Wiley.

5. Introduction of Finite Element Analysis S. Md. Jalaludeen Anuradh publications.    

III Year B. Tech. MECH - II Sem 
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(A16330) REFRIGERATION AND AIR CONDITIONING

(PROFESSIONAL ELECTIVE –II)

UNIT – I
INTRODUCTION TO REFRIGERATION: Necessity and applications Unit of refrigeration and C.O.P. Mechanical Refrigeration Types of Ideal cycle of refrigeration.

AIR REFRIGERATION: Bell Coleman cycle and Brayton Cycle, Open and Dense air systems Actual air refrigeration system Refrigeration needs of Air crafts Air systems Actual Air refrigeration system Refrigeration needs of Air crafts Application of Air Refrigeration, Justification Types of systems Problems.

UNIT – II

VAPOUR COMPRESSION REFRIGERATION: Working principle and essential components of the plant Simple Vapour compression refrigeration cycle COP Representation of cycle on T-S and p-h charts effect of sub cooling and super heating cycle analysis Actual cycle Influence of various parameters on system performance Use of p-h charts Problems.

UNIT III: 

SYSTEM COMPONENTS: Compressors General classification comparison Advantages and Disadvantages. Condensers classification Working Principles, Evaporators classification Working Principles, Expansion devices Types Working Principles, Refrigerants Desirable properties common refrigerants used Nomenclature Ozone Depletion Global Warming Azeotropes and Zeotropes.
UNIT IV:

VAPOR ABSORPTION SYSTEM: Calculation of max COP description and working of NH3 water system Li Br system. Principle of operation Three Fluid absorption system, salient features.

STEAM JET REFRIGERATION SYSTEM: Working Principle and Basic Components, Principle and operation of (i) Thermoelectric refrigerator (ii) Vortex tube or Hilsch tube.

UNIT – V:

INTRODUCTION TO AIR CONDITIONING: Psychometric Properties & Processes Sensible and latent heat loads Characterization Need for Ventilation, Consideration of Infiltration – Load concepts of RSHF, ASHF, ESHF and ADP.

CONCEPT OF HUMAN COMFORT AND EFFECTIVE TEMPERATURE: Comfort Air conditioning Industrial air conditioning and Requirements Air conditioning Load Calculations.

AIR CONDITIONING SYSTEMS: Classification of equipment, cooling, heating humidification and dehumidification, filters, grills and registers, deodorants, fans and blowers. Heat Pump – Heat sources – different heat pump circuits – Applications.

TEXT BOOKS:

1. Refrigeration and Air Conditioning / CP Arora / TMH.

2. A Course in Refrigeration and Air conditioning / SC Arora & Domkundwar / Dhanpatrai

REFERENCES:

1. Refrigeration and Air Conditioning/ Manohar Prasad/ New Age.

2. Principles of Refrigeration Dossat/ Pearson Education.

3. Refrigeration and Air Conditioning P.L. Bellaney

4. Basic Refrigeration and Air Conditioning Ananthanarayanan / TMH.

5. Refrigeration and Air Conditioning R.S. Khurmi & J.K Gupta S.Chand Eurasia Publishing House (P) Ltd.

III Year B. Tech. MECH - II Sem 
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(A16331) RENEWABLE ENERGY SOURCES

(PROFESSIONAL ELECTIVE –II)
UNIT – I

PRINCIPLES OF SOLAR RADIATION: Role and potential of new and renewable source, the solar energy option, Environmental impact of solar power, physics of the sun, the solar constant, extraterrestrial and terrestrial solar radiation, solar radiation on titled surface, instruments for measuring solar radiation and sun shine, solar radiation data.

UNIT – II

SOLAR ENERGY COLLECTION: Flat plate and concentrating collectors, classification of concentrating collectors, orientation and thermal analysis, advanced collectors.

SOLAR ENERGY STORAGE AND APPLICATIONS: Different methods, Sensible, latent heat and stratified storage, solar pondsm Solar Applications – solar heating / cooling technique, solar distillation and drying, photovoltaic energy conversion.

UNIT – III

WIND ENERGY: Sources and potentials, horizontal and vertical axis windmills, performance characteristics, Betz criteria.

BIO-MASS: Principles of Bio-Conversion, Anaerobic. aerobic digestion, types of Bio-gas digesters, gas yield, combustion characteristics of bio-gas, utilization for cooking I.C.Engine operation and economic aspects. 

UNIT – IV

GEO THERMAL ENERGY: Resources, types of wells, methods of harnessing the energy, potential in India. 

OCEAN ENERGY: OTEC, Principles utilization, setting of OTEC plants, thermodynamic cycles, Tidal and wave energy, Potential and conversion techniques, mini – hydel power plants and their economics.

UNIT – V

DIRECT ENERGY CONVERSION: Need for DEC, Carnot Cycle, Limitations, principles of DEC, Thermo – electric generators, seebeck, peltier and joule – Thomson effects, Figure of merit, materials, applications, MHD generators, principle, dissociation and ionization, hall effect, magnetic flux, MHD accelerator, MHD Engine, power generation systems, electron gas dynamic conversion, economic aspects, Fuel cells, principles, faraday’s law’s, thermodynamic aspects, selection of fuels and operating conditions.

TEXT BOOKS:

1. Renewable energy resources / Tiwari and Ghosal / Narosa.

2. Non – Conventional Energy Sources / G.D.Rai.

REFERENCES:

1. Renewable Energy Sources / Twidell & Weir

2. Solar Energy / Sukhatme

3. Solar Power Engineering / B.S Magal Frank Kreith & J.F Kreith.

4. Principles of solar Energy / Frank Krieth & John F. K reider.

5. Non-Conventional Energy / Ashok V.Desai / Wiley Eastern

6. Non-Conventional Energy Systems/ K.Mittal / Wheeler

7. Renewable Energy Technologies / Ramesh & Kumar / Narosa

III Year B. Tech. MECH - II Sem 
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(A16332) TOOL DESIGN

(PROFESSIONAL ELECTIVE –II)

UNIT - I 

DESIGN OF CUTTING TOOLS: Metal cutting process - Selection of tool materials - Design of single point and multipoint cutting tool - Form tools, Drills, Milling cutters, broaches and chip breakers – Problems on design of single point cutting tools only.

UNIT - II 

LOCATING AND CLAMPING METHODS: Basic Principles of Location - Locating methods and devices - Principles of clamping - Mechanical, Pneumatic and Hydraulic actuation - Clamping force analysis – Simple Design problems.

UNIT - III 

DESIGN OF JIGS: Types of drill jigs - General considerations in the design of drill jigs - Drill bushings - Types, methods of construction - Simple designs of Plate, Channel, Boxes, Post, Angle plate, Turnovers and Pot Jigs.

UNIT - IV 

DESIGN OF FIXTURES: Design principles - Types of fixtures - Fixtures for machine tools: Lathe, Milling, Boring, Broaching and grinding - Assembly fixtures - Inspection and Welding fixtures.

UNIT - V 

DESIGN OF DIES: Press tools - Fundamentals of die-cutting operations - Cutting action in punch and die operations - Die clearance - Blanking and Piercing Die construction – Pilots - Strippers and

Pressure Pads - Press work materials - Strip layout - Design of simple progressive and compound die sets - Forging Die – Flow lines, parting lines, open and close die forging; Materials for die block.

TEXT BOOKS:

1. Donaldson C., Lecain G.H. and Goold V.C. (2007), Tool Design, 3rd edition, Tata McGraw-Hill Publishing Company Ltd., New Delhi.

REFERENCES:

1. Joshi P. H., (2004) Jigs and Fixtures, 2nd Edition, Tata McGraw-Hill Publishing Company Ltd., New Delhi.

2. Edward G. Hoffman (2004) Jigs and Fixtures Design, Thomson - Delmar Learning Series, Singapore.

3. Jeff Lantrip, David A. Smith and John G. Nee, (2003) Fundamentals of Tool Design, 5th Edition, Society of Manufacturing Engineers.

III Year B. Tech. MECH - II Sem 
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(A16388) HEAT TRANSFER LAB

(Consider Performance in Any 12)

1. Composite Slab Apparatus – 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 in 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. Emissive apparatus.

11. Stefan Boltzman Apparatus.

12. Critical Heat flux apparatus.

13. Study of heat pipe and its demonstration.

14. Study of two – Phase flow.

Part – D

     OPEN ELECTIVES
     &

   GENERAL SUBJECTS 
OPEN ELECTIVES

Introduction
The B.Tech course structure under CBCS consists of 4 Professional Electives and 3 open electives. Each professional elective offered by the students own department gives a choice of three to four courses out of which the student is to select one course. Similarly under open elective system, the student is offered one course each in 3 semesters viz., 3/1, 3/2 & 4/1 with 3 credits.  
The six engg. and along with MBA depts. of the college have been divided into four groups 
Group- I - ECE & EEE     

Group –II - CSE & IT 
Group –III - Mechanical & Civil 
Group –IV- MBA 

Under CBCS, a student from a particular group cannot opt the courses offered by that particular group.  
Details of the Courses offered by different Groups -1

Courses offered by Group -1 Departments 

ECE

III Year – I Semester
1. Introduction to Microcontrollers & Applications 
2. Basic Electronics & Instrumentation

III Year – II Semester
1. Fundamentals of Embedded Systems 
2. Principles of Communications 
EEE

III Year – I Semester
1. Non Conventional Energy Sources  

2. Energy Management 
III Year – II Semester
1. Principles of Electrical Power Utilization  

2. Energy Auditing &Conservation 
Courses offered by Group-2 Departments
CSE/IT
III Year – I Semester
1. Java Programming 
2. Operating Systems 
III Year – II Semester
1. Database Management Systems 
2. Software Engineering 
Courses offered by Group-3 Departments
MECH

I Semester
1. Elements of Mechanical Engineering 
2. Industrial Engineering 
II Semester
1. Basic Automobile Engineering  
2. Material Science and Engineering 
CIVIL

I Semester
1. Remote Sensing and GIS 
2. Smart City  

II Semester

1. Green Building 
2. Environmental Pollution and Control Methods  

Courses offered by Group-4 Department
MBA

I Semester
Total engineering Quality Management 
II Semester
Basics of Banking and Capital Market 
L       T / P / D      C
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS
PRE REQUISITES:
· Probability and statistics

· Operation research

· Mathematics-I

· Environmental studies

Course Objectives: To enable the student to understand, with a practical insight, 

· The importance of certain basic issues governing the business operations namely demand and supply, production function, cost analysis, 

· analysis of markets, forms of  business organizations, 

· Significance of capital budgeting and financial accounting and financial analysis.

UNIT –I:
Introduction to Managerial Economics& Demand Analysis:
Definition, Nature and Scope of Managerial Economics. Demand Analysis: Demand Determinants, Law of Demand and its exceptions. Elasticity of Demand: Definition, Types, Measurement and Significance of Elasticity of Demand. Demand Forecasting, Factors governing demand forecasting, methods of demand forecasting.

UNIT –II:
Production & Cost Analysis:

Production Function – Isoquants and Isocosts, MRTS, Least Cost Combination of Inputs, Cobb-Douglas Production function, Laws of Returns, Internal and External Economies of Scale. Cost Analysis: Cost concepts (Opportunity cost vs outlay costs, Fixed, variable and semi variable costs, marginal cost vs average cost, out of pocket vs book cost, imputed cost, implicit & explicit cost, incremental and decremental cost, sunk vs future cost, separable and joint costs)  Break-even Analysis (BEA)-Determination of Break-Even Point (simple problems) - Managerial Significance.

UNIT –III:
Markets & New Economic Environment:
Types of competition and Markets, Features of Perfect competition, Monopoly and Monopolistic Competition. Price-Output Determination in case of Perfect Competition and Monopoly. Pricing: Objectives and Policies of Pricing. Methods of Pricing. Business: Features and evaluation of different forms of Business Organization: Sole Proprietorship, Partnership, Joint Stock Company, Public Enterprises and their types, New Economic Environment: Changing Business Environment in Post-liberalization scenario.
UNIT-IV:  Introduction to Financial Accounting & Financial Analysis:
Accounting concepts and Conventions Double-Entry Book Keeping, Journal, Ledger, Trial Balance- Final Accounts (Trading Account, Profit and Loss Account and Balance Sheet with simple adjustments).Financial Analysis: Analysis and Interpretation of Liquidity Ratios (current ratio, quick ratio), Activity Ratios(inventory turnover ratio, debtors turnover ratio), and Capital structure Ratios( debt equity ratio, interest coverage ratio) and Profitability ratios( gross profit ratio, net profit ratio, operating profit ratio, P/E ratio, EPS). Du Pont Chart.

UNIT –V: Capital and its significance, Types of Capital, Estimation of Fixed and Working capital requirements, Methods and sources of raising capital, Capital Budgeting: features of capital budgeting proposals, Methods of Capital Budgeting: Payback Method, Accounting Rate of Return (ARR), Net Present Value Method (simple problems), IRR and PI method. 
Outcomes: At the end of the course the students is expected

· To understand and enhance the knowledge regarding managerial economics concepts and obtaining optimal solutions. 

· To get an idea of analysis of firm’s financial position with the techniques of financial analysis and ratio analysis.

TEXT BOOKS:
1. Aryasri: Managerial Economics and Financial Analysis, TMH, 2012. 

2. Vijay Kumar & Appa Rao, Managerial Economics & Financial Analysis, Cengage 2011. 

3. J.V.Prabhakar Rao & P.V.Rao, Managerial Economics & Financial Analysis, Maruthi Publishers, 2011. 

REFERENCE BOOKS:
1. Ambrish Gupta, Financial Accounting for Management, Pearson Education, New Delhi.2012. 

2. H. Craig Peterson & W. Cris Lewis, Managerial Economics, Pearson, 2012. 

3. Lipsey & Chrystel, Economics, Oxford University Press, 2012 

4. Domnick Salvatore: Managerial Economics in a Global Economy, Thomson, 2012. 

5. Narayanaswamy: Financial Accounting—A Managerial Perspective, Pearson, 2012. 

6. S.N.Maheswari & S.K. Maheswari, Financial Accounting, Vikas, 2012. 

7. Truet and Truet: Managerial Economics: Analysis, Problems and Cases, Wiley, 2012. 

8. Dwivedi: Managerial Economics, Vikas, 2012. 

9. Kasi Reddy, Saraswathi, MEFA, PHI Learning, 2012. 
10. Shailaja & Usha : MEFA, University Press, 2012.
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ADVANCED COMMUNICATION SKILLS (ACS) LAB

(Common to all branches)

The introduction of the Advanced Communication Skills Lab is considered essential at 3rd 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 a laboratory course to enable students to use ‘good’ English and perform the following:
· Gathering ideas and information to organize ideas relevantly and coherently.

· Engaging in debates.

· Participating in group discussions.

· Facing interviews.

· Writing project/research reports/technical reports.

· Making oral presentations.

· Writing formal letters.

· Transferring information from non-verbal to verbal texts and vice-versa.

Objectives:

This Lab focuses on using multi-media instruction for language development to meet the following targets:

· To improve the students’ fluency in English, through a well-developed vocabulary and enable them to listen to English spoken at normal conversational speed by educational English speakers and respond appropriately in different socio-cultural and professional contexts.
Syllabus:
The following course content to conduct the activities is prescribed for the Advanced Communication Skills (ACS) lab:

1. Activities on Fundamentals of inter-personal Communication and Building Vocabulary – Starting a conversation – responding appropriately and relevantly – using the right body language  - Role Play in different situations & Discourse Skills – using visuals – Synonyms and antonyms, word roots, one word substitutes, prefixes and suffixes, study of word origin, business vocabulary, analogy, idioms and phrases, collocations & usage of vocabulary.
2. Activities on Reading Comprehension – General Vs Local comprehension, reading for facts, guessing meanings from context, scanning, skimming, inferring meaning, critical reading & effective googling.
3. Activities on Writing Skills – Structure and presentation of different types of writing – letter writing/ Resume writing/ e-correspondence/ Technical report writing / Portfolio writing – planning for writing – improving one’s writing.
4. Activities on Presentation Skills – Oral presentations (individual and group) through JAM sessions/seminars/PPTs and written presentations through posters/projects/reports/e-mails/assignments etc.
5. Activities on Group Discussion and interview Skills – Dynamics of group discussion, intervention, summarizing, modulation of voice, body language, relevance, fluency and organization of ideas and rubrics for evaluation. Concept and process, pre-interview planning, opening strategies, answering strategies, interview through tele-conference & video – conference and Mock Interviews.
Books Recommended:

1. Technical Communication by Meenakshi Raman & Sangeeta Sharma, Oxford University 2009.

2. Advanced Communication Skills Laboratory Manual by Sudha Rani, D. Pearson Education 2011.

3. Technical Communication by Paul V. Anderson. 2007. Cengage Learning pvt. Ltd. New Delhi.

4. Business and Professional Communication: Keys for Workplace Excellence. Kelly M. Quintanilla & Shawn T. Wahl. Sage South Asia Edition. Sage Publications. 2011.

5. The Basics of Communication: A Relational Perspective. Steve Duck & David T. Mc Mahan. Sage South Asia Edition. Sage Publications. 2012.

6. English Vocabulary in Use series, Cambridge University Press. 2009

7. Management Shapers Series by Universities Press (India) Pvt. Ltd. Himayatnagar, Hyderabad. 2008.

8. Handbook for Technical Communication by David A. McMurrey & Joanna Buckley. 2012. Cengage Learning.

9. Communication Skills by Leena Sen.PHI Learning Pvt. Ltd. New Delhi. 2009.

10. Handbook for Technical Writing by David A McMurrey & Joanna Buckley Cengage Learning. 2008.

11. Job Hunting by Colm Downess, Cambridge University Press 2008.

12. Master Public Speaking by Anne Nicholls, JAICO Publishing House, 2006.

13. English for Technical Communication for Engineering Students, Aysha Vishwamohan, Tata Mc Graw-Hill. 2009.

14. Books on TOEFL/GRE/GMAT/ICAT/IELTS by Barron’s/DELTA/Cambridge University Press.

15. International English for Call Centres by Barry Tomalin and Suhashini Thomas Macmillan Publishers. 2009.
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PERSONALITY DEVELOPMENT AND BEHAVIOURAL SKILLS

Course Objectives

· To enable students to communicate with outside and peer group members in an effective manner.

· To enable the students to give better presentation and explanation on their projects, posters and assignments - this makes them industry ready.

· To perform better during Campus Recruitment and various interviews they face in their career.

Course Outcomes

     At the end of the course a student is expected:

· To communicate with more confidence using better spoken and written English

· To give better presentation and explanation with the use of digital inventions 

· To perform well during Campus Drives and different Interviews

Course Outcomes
Unit – I  
Personality Development: Definition - Various Aspects of Personality Development - Behavioural Traits. Importance of Soft skills-Soft skills for a future Entrepreneur - Qualities of a good leader - Stress Management - Success stories.

Unit – II

Non Verbal Communication: Kinesics Haptics Proxemics Vocalics Oculesics Body Language in Interviews. 

Unit - III 

Team Dynamics: Different Types of Teams-role of an individual - Communicating as a group or team leader - Individual Presentations/Team Presentation. Case Studies: Project Presentations.

UNIT-IV

Technical Report Writing: Formats - Effective Resume Preparation - Covering Letter - Statement of Purpose (SoP).
UNIT-V

Role of Multimedia in Communication: Communication in a Digital Edge (Video Conference Etc.) 

E-Correspondence: Recent Trends in Professional Communication - Social Networking: Importance, Effects. 

Blogging: Creating of Blogs - Technical and Non – technical blogs – Success Stories and Case Studies. 

Reference Books
1. Barun, K Mitra, Personality Development and Soft Skills, Oxford University Press, 2nd Edition, 2016. 

2. Gopalaswamy Ramesh, the Ace of Soft Skills: Attitude, Communication and Etiquette for Success, Pearson Education, 2013.

3. Krishna Mohan & Meera Banerji, Developing Communication Skills, Macmillan India Ltd, 2008. 

4. Krishna Mohan & Meenakshi Raman, Effective English Communication, Tata McGraw-Hill Publishing Company Ltd, 2008.

5. Arati Gurav, 50 Mantra’s of Personality Development, Buzzingstock Publishing House, 2013.

6. P. Kiranmai Dutt & Geetha Rajeevan, Basic Communication Skills, Cambridge University Pvt.      Ltd2007.

7. S.C. Sood, Mita Bose, Naresh Jain, Developing Language Skills, Manohar Publications, 2007, T.M. Farhathullah, Communication Skills for Technical Students, Orient Longman Pvt Ltd, 2002.
L   T  P  C

2   0  0  2
QUANTITATIVE METHODS & LOGICAL REASONING
Course Objectives:

1. The objective of this course is to enhance the problem solving skills in the areas of ‘Quantitative Aptitude’ and ‘Reasoning’ which will enable the students to better preparation for Campus Placements and competitive examinations. 
2. To improve the logical thinking and mathematical ability of the students.

Course Outcomes: 


At the end of the completion of the course a student is expected  

1. To solve basic and complex mathematical problems in short time.

2. To perform well in various competitive exams and placement drives.

Quantitative Aptitude and Reasoning:

Unit – I
1. Number System:

Speed math’s, Numbers, Factors, prime & Co primes, LCM & HCF, Divisibility rules, finding unit place digit and last two digits of an expression

2. Simple Equations:
Definition of Linear equation, word problems 

3. Ratio, Proportion and Variations:

Definition of ratio, ratio of Proportion, Comparison of ratios, Compound ratio, Direct and indirect proportion

4. Percentages:
Converting fractions and decimal into percentages, successive percentage, populations, expenditure and savings  
5. Profit and loss:

Relation between Cost price and selling price, Discount and Marked price, Gain or Loss percentages on selling price

6. Simple and Compound Interest:

Problems on interest (I), amount (A), Principal (P) and rate of interest(R)

Difference between the simple interest and compound interest for 2 and 3 years.

Unit-II

1. Partnership:
Relation between partners, period of investment and shares

2. Averages and Ages:

Average of different groups, change in averages by Adding, deleting and Replacement of objects, problems on ages.

3. Allegation and mixtures:

Allegation rule, Mean value of the mixture, Replacement of equal amount of quantity.

Time and Work:

Men and Days, Work and Wages, pipes and cisterns, hours and work, Alternate day’s concept, 

Time and Distance:

Difference between the average and Relative speeds, reaching the destination late and early, Stoppage time per hour, time and distance between two moving bodies

Trains, Boats and Streams:

Train crossing man, same and opposite directions, Speed of boat and stream,

Unit-III

1. Progressions:

Arithmetic, Geometric and Harmonic Progressions, Arithmetic Mean, Geometric Mean and Harmonic Mean and their relations.

2. Quadratic Equations:
General form of Quadratic equation, finding the roots of Quadratic equation, Nature of the Roots.

3. Mensurations:             

2D geometry- perimeter, areas, 3D geometry - surface areas, volumes 

4. Permutation and Combination:

Fundamental rules, problems on permutations & combinations.
5. Probability
Definition of probability, notations and formulae, problems on probability.
6. Data Interpretation and Data Sufficiency: 

Tabular and Pie-charts, Bar and Line graphs, Introduction to data sufficiency, problems on data sufficiency. 

Unit-IV

1. Deductions:

Statements and conclusions using Venn diagram and Syllogism method

2. Connectives:

Definition of simple and compound statements, Implications and negations for compound statements.

3. Series completion:

Number series, Alphabet series, letter series.

4. Coding and Decoding:  

Letter coding, Number coding, Number to letter coding, Matrix coding, Substitution, Mixed letter coding, Mixed number coding, Deciphering individual letter codes by analysis.

5. Analytical Reasoning Puzzles:

Problems on Linear, Double line-up and Circular arrangements, Selections and Comparisons.

6. Blood Relations:

Defining the various relations among the members of a family, Solving Blood Relation Puzzles by using symbols and notations. Problems on Coded relations.

Unit-V

1. Direction sense test:

Sort of directions in puzzles distance between two points, problems on shadows, Application of triangular triplets. 

2. Clocks:
Relation between minute-hour hands, angle vs time, exceptional cases in clocks

3. Calendars:

Definition of a Leap Year, Finding the Odd days, Finding the day of any random calendar date, repetition of calendar years.
4. Cubes and Dices:

Finding the minimum and maximum number of identical pieces and cuts, painting of  cubes and cuts, problems on dice.

5. Venn diagrams:

Circular representation of given words, Geometrical representation of certain class, set theory based problems.

6. Number, Ranking and Time sequence test:

Number test, Ranking test, Time sequence test.
Text Books:

1. GL Barrons, Mc Graw Hills, Thorpe’s verbal reasoning, LSAT Material

2. R S Agarwal, S.chand, ‘A modern approach to logical reasoning’

3. R S Agarwal, S.Chand, ‘Quantitative Aptitude’

Reference Books:

1. Quantitative Aptitude-G.L BARRONS

2. Quantitative Aptitude-Abhijit Guha Mc Graw Hills.

3. Quantitative Aptitude-U.Mohan Rao SCITECH.
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