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DIRECTION

No. 42/2021 Date :- 09/08/2021

Subject :- Examination leading to the Degree of B.E./ B.Text.E. /B.Tech. (Chem.Engg.) (Four Year Degree
Course.. Semester Pattern) (C.B.C.S)) in the Faculty of Science & Technology, Direction 2021.

Whereas, Direction No. 29 of 2010 in respect of the Examination leading to the Degree of B.E./ B.Text.E. /B.Tech.
(Chem.Engg.) (Four Y ear Degree Course .. Semester Pattern) (C.B.C.S.) in the Faculty of Engineering & Technology, Direction, 2010 of
B.E. /B.Text. E.(Common to all branches) as per Credit Grade System in the Faculty of Engineering & Technology
was in existence up to the session 2018-19 and abrogated stage wise vide Direction No. 26 /2019,

AND

Whereas, Direction Nos. 31/2011, 31/2012, 3/2013, 16/2014, 12/2016, 19/2016, 20/2016, 11/2017 and 37/2018
in respect of the Schemes of teaching & examination of Semesters |1l to VIII in the various branches of B.E. /B.Text.E.
/B.Tech. (Chem. Tech.) as per Credit Grade System in the Faculty of Engineering & Technology arein existence,

AND

Whereas, the Hon’ble Vice-Chancellor had constituted a Committee of all the Chairpersons of the Board of
Studies of Engineering & Technology under the Chairmanship of the Dean, Faculty of Science & Technology for
preparing of the Schemes of teaching & examination of Under Graduated Courses of Semester 111 to VIII of B.E.
/B.Text.E. / B.Tech. (Chem.Engg.) / B.Tech. (Chem.Tech.) as per the guidelines of A.I.C.T.E. Modd Curriculum to be
implemented from the session 2020-21 & onwards in phase wise manner,

AND

Whereas, the Committee in its series of meetings dtd. 6.6.2020, 22.6.2020 & 23.6.2020 has prepared, finalized
and recommended the Schemes of teaching & examination of the branches Civil Engg., Mechanical Engg., Electronics
& Teecommunication Engg., Computer Science & Engg. / Computer Engg., Electrical Engg., Electrical Engg.
(Electronics & Power), Electrical & Electronics Engg., Information Technology, Textile Engg., Chemical Engg.,
(C.B.C.S) of Semester 111 to VIII as per guidelines of AICTE Model Curriculum to the office to be implemented from
the session 2020-21 & onwards in phase wise manner,

AND

Whereas, the Hon’ble Vice-Chancellor had accepted and accorded approval to the schemes of teaching &
examination of Semester 111 to VIII of B.E. /B.Text.E. /B.Tech. (Chem.Engg.) on behalf of Faculty of Science &
Technology and Academic Council on 24.7.2020 to be implemented from the session 2020-21 & onwards in phase
wise manner,

AND
Whereas, the above Schemes of teaching & examinations of Semesters Semester 11l to VIII of B.E.
/B.Text.E./B.Tech.(Chem.Engg.) in the Faculty of Science & Technology are required to be regulated by the Ordinance
/Regulation,

AND

Whereas, at the time of considering the directions issued underSection 12 (8) of 12 of the Maharashtra Public
Universities Act, 2016, the Academic Council in its meeting held on 13.1.2020 vide item No. 04 has resoved as under :
Hereinafter, afresh Direction shall be issued by superceding earlier Direction if the relative legislation not be
made in a stipulated period.
AND

Wheress, earlier Direction Nos. 26/2019 and 8/2020 issued in this regard have already been lapsed,
And

Whereas, the existing direction No. 21/2020 regarding Examination leading to the Degree of B.E./ B.Text.E.
/B.Tech. (Chem.Engg.) (Four Year Degree Course. Semester Pattern) (C.B.C.S.) in the Faculty of Science &
Technology lapsed as per sub Section (8) of Section 12 of the Maharashtra Public Universities Act, 2016 and could not
be converted into Ordinance/ Regulation. Hence, now it isimperative to issue a fresh direction,

AND
Whereas, making the Ordinance /Regulation is a time consuming process,

Now, therefore, I, Dr. Vilas M. Bhale, Vice-Chancellor (Acting), Sant Gadge Baba Amravati University, in
exercise of powers conferred upon me under sub-section (8) of Section 12 of the Maharashtra Public Universities Act,
2016, do hereby direct as under :-
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(1) This Direction shall be called “Examination leading to the Degree of B.E./ B.Text.E. /B.Tech.
(Chem.Engg.) (Four Year Degree Course.Semester Pattern) (C.B.C.S)) in the Faculty of Science &
Technology, Direction, 2021”.

(2) ThisDirection shall come into force from the date of its issuance.

(3) Subject to the conditions prescribed by the Government from time to time, for admission to First
Year B.E./B.Text.E. / B.Tech. (Chem. Engg.) / B.Tech. (Chem. Tech.) Polymer (Plastic) Tech. courses the candidate
shall be considered dligible:

Passing 12th Standard examination of the Maharashtra State Board of Secondary and Higher Secondary Education,
with subjects:

1. English (Higher or Lower)

2. Modern Indian Language (Higher or Lower)

3. Mathematics and Statistics.

4. Chemistry.
5. Physics.
6. Any other optiona subject from out of thelist prescribed by the said Secondary and Higher Secondary
Education Board.
OR
i) English (Higher or lower)
i) Mathematics and Statistics.
iii) Chemigry
iv) Physics
v) Vocational subject (Defined by the said Board as a Technical Subject)
OR

An Examination recognised by the Sant Gadge Baba Amravati University as an equivalent to the above.

(4) Subject to the conditions prescribed by the Govt. from time to time for direct admission to the second Year B.E. /
B.Text.E. / B.Tech. (Chem. Engg.) / B.Tech. (Chem. Tech.) Polymer (Plastic) Tech. the candidates shall be considered
eligible :-

Passing Diploma in relevant branch in First Division, awarded by the Board of Technical Examination of Maharashtra
State, Mumbai.

OR
Any Diploma equivalent to the corresponding Diploma of the Board of Technical Examination of Maharashtra State,
Mumbai.

(5) (a) The Degree of Bachelor of Engineering shall be awarded to examinee who in accordance with the provisions of
this Direction qualifies for the award in any of the following branches.

i. Civil Engineering
ii. Mechanical Engineering
iii. Electrical Engineering (Electronics & Power)

iv. Electrical Engineering

vi. Electrical and Electronics Engineering.

Vii. Electronics and Telecommunication Engineering
viii. Computer Science & Engineering

iX. Information Technol ogy

X. Computer Engineering

Xi. Chemical Engineering

Xii. Textile Engineering

(b) The Degree of Bachelor of Textile Engineering shall be awarded to examinee, who qualifies in accordance
with the provisions of this Direction.

(c) The Degree of Bachelor of Technology (Chemical Engineering) shall be awarded to examinee who qualifies
in accordance with the provisions of this Direction.

(d) The Degree of Bachelor of Technology (Chemical Technology) Polymer (Plastic) Tech. shall be awarded to
examinee who qualifies in accordance with the provisions of this Direction.

(6) (i) There shall be eight semester examinations leading to the Degree of B.E./B.Text.E./B.Tech. (Chem. Engg.)
/B.Tech. (Chem. Tech.) Polymer (Plastic) Tech. (Firgt, Second, Third, Fourth, Fifth, Sixth, Seventh & Eight Semester)

(i) Thefirst & Second Semester Examinations shall be common for all the branches.
(iii) The procedure for bifurcation of the sudentsin Group - A & Group - B shall be as given in Appendix -B.

(7) Theperiod of Academic Session shall be such as may be notified by the University.
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(8) The main examination of first, third, fifth and seventh semester shall be held by the University in winter &
supplementary examination in summer every year. And main examination of second, fourth, sixth & eighth semester shall
be held in summer & the supplementary examination in winter every year.

(9) The Internal Assessment marks for theory should be based on Class Test and Attendance as follows:-

(a) Class Test Markswill be - 15
based upon two Class Tests.

(b) Attendance - Mark/s

75% to 80% -
81% to 85% -
86% to 90% -
91% to 95% -
96% to 100% -

b wWwNPEF

Wherever, if internal assessment marks are ‘ten (10)’ then it should be converted out of “20”.

(10) Subject to higher compliance with the provisions of this Direction & other Ordinances pertaining to Examination in
force from time to time, the applicant for admission, at the end of the course of study of a particular semester/session, to
an Examination specified in column (1) of thetable | below, shall be eigible to appesr if,

i) he/she satisfies with the conditions in the table and the provisions there under.
ii) he/she complies with the provisions of the ordinance pertaining to the Examination in general from timeto time.
iii) he/she has prosecuted aregular course of study in a college affiliated to the University.

iv) he/she hasin the opinion of the Principa shown satisfactory progressin his/her studies.

TABLE |
Name of Exam The student should ~ The Student should The student should
B.E./B.Text.E./ have passed have satisfactorily have passed the
B.Tech. (Chem. Exam. of completed the following
Engg.)/B.Tech. following semester examination
(Chem.Tech.)
Polymer (Plagtic) Tech.
1 2. 3. 4.
First Semester Xll standard e
Group A/Group B Examination
or equivalent
Second Semester ... | Semester
Group A/Group B Group A/Group B
Third Semester . Il Semester 2/3rd heads of
Group A/Group B | & Il Sem.
combined together
Fourth Semester .. Il Semester
Fifth Semester I & Il Sem. IV Semester 2/3rd heads of
I & 1V Sem.
combined together
Sixth Semester ... V Semester
Seventh & IV Sem. VI Semester 2/3rd heads of
Semester combined together V & VI Sem.
Eighth Semester ... VIl Semester ™

(11) An examinee who has passed 2/3 rd heads of passing shall be allowed to keep term in the next higher class.

Explanation:

(i) While calculating 2/3 rd heads of passing, fraction if any shall beignored

(i) For considering the heads of passing, every theory and every practical shall be considered as separate head of passing.

(12) The schemes of teaching & examinations shall be as provided under “Appendix-A” appended with this Direction.
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(13) The fees for each B.E./B.Text.E./B.Tech. (Chem. Engg.)/B.Tech. (Chem. Tech.) Polymer (Plastic) Tech. Examinations
(Theory & Practical) shall be as prescribed by University from time to time.

(14) The computation of Semester Grade Point Average (SGPA) and Cumulative Grade Point Average (CGPA) of an examinee
shall be done as given below :-

The marks will be given in all examinations which will include college assessment marks and the total marks for each Theory /
Practical shall be converted into Grades as per Tablell.

SGPA shall be calculated based on Grade Points corresponding to Grade as given in Table |1 and the Credits allotted to respective
Theory / Practical shown in the scheme for respective semester.

SGPA shall be computed for every semester and CGPA shall be computed only in V1II semester. The CGPA of VIII semester shall
be calculated based on SGPA of VIl and SGPA of VIII semester as per following computation :-

CiX Gi1+ CoX Go+ ....... + CnGn

SGPA = Cit Co+ ... +Cn

Where, Ci = Credit of individual Theory / Practical
Gi1= Corresponding Grade Point obtained in the respective Theory / Practical

(SGPA) vit X (Cr) v + (SGPA) viun X (Cr) vin

CGPA = (Cr) v+ (Cr) vin
Where, (SGPA) vi = SGPA of VII Semester
(Cr) v = Total Creditsfor VII Semester
(SGPA) vt = SGPA of VIII Semester
(Cr)vin = Total Creditsfor VIII Semester

CGPA equal to 6.00 and above shall be considered as equivalent to First Class which shall be mentioned on Grade Card of VIII
Semester as afoot note.

TABLE Il
THEORY
Grade Percentage of Marks Grade Points
AA 80 < Marks <100 10
AB 70< Marks< 80 9
BB 60 < Marks< 70 8
BC 55 < Marks< 60 7
CcC 50 < Marks<55 6
CD 45 < Marks< 50 5
DD 40 < Marks< 45 4
FF 00 < Marks< 40 0
Y4 Absent in Examination —
PRACTICAL
Grade Percentage of Marks Grade Points
AA 85 < Marks <100 10
AB 80< Marks< 85 9
BB 75< Marks< 80 8
BC 70< Marks< 75 7
CcC 65< Marks< 70 6
CD 60 < Marks< 65 5
DD 50 < Marks< 60 4
FF 00 < Marks< 50 0
Y4 Absent in Examination —

(15) (i) The scope of the subjects shall be asindicated in the syllabi.
(i) Themedium of instruction and examination shall be English.

(16) The Schemes of teaching & examination of Semester | & Il (Group A & B) of B.E. /B.Text. E./B.Tech.
(Chem.Engg.)/ B.Tech. (Chem. Tech.) (Polymer) (Plastic) Tech. had been already implemented from the session 2019-
2020 which was notified vide Direction No. 26/2019.
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(17) Asper A.I.C.T.E. Modd Curriculum, an Induction Program of three (3) weeks duration is mandatory to the students at the
start of the first semester.

(18) The Schemes of teaching & examination of Semester Il to VIII of B.E./ B.Text.E./ B.Tech. (Chem.Engg.)
(C.B.C.S) of the branches Civil Engg., Mechanical Engg., Electronics & Telecommunication Engg., Computer
Science & Engg., Computer Engg., Electrical Engg., Electrical Engg. (Electronics & Power), Electrical & Electronics
Engg., Information Technology, Textile Engg., Chemical Engg., (C.B.C.S.) as per A.l.C.T.E. Model Curriculum shall
be implemented in phase wise manner as under :

(i) For Semester 111 & 1V fromthesession - 2020-2021
(if) For Semester V & VI fromthesession - 2021-2022
(iii) For Semester VII & VIII from thesession - 2022-2023

(19) The Schemes of teaching & examination of Semester | & Il of B.E. / B.Text.E./ B.Tech. (Chemical Engg.)
(common to all branches) and Semester 111 to VIII of the branches Civil Engg., Mechanical Engg., Electronics &
Telecommunication Engg., Computer Science & Engg., Computer Engg., Electrical Engg., Electrical Engg.
(Electronics & Power), Electrical & Electronics Engg., Information Technology, Textile Engg., Chemical Engg.,
(C.B.C.S) as per A.I.C.T.E. Mode Curriculum shall be as per Appendices A,B,C,D,E,;F,G,H,I,JK and L appended

with this Direction.

(20) (i) The Semester wise chart regarding the workload and Credits as per A.I.C.T.E. Model Curriculum
guidelines for Engineering & Technology Courses for the Schemes of teaching & examination of Sem.

Il to VIl isasunder :

CHART

Sem. Theory Pract. Theory Pract. Semester Hours  Remarks
credits Credits Credits  week

I 4 4 15 5 20 25 Started from session 2019-20
I 4 4 15 5 20 25
" 5 4 16 4 20 26 ES 2T, O credit
v 5 4 18 4 22 26 ES 2T, 2 credits
\Y, 5 4 16 4 20 24 PE-1,0E-1
VI 5 4 16 4 20 24 PE-1,0E-1
VI 5 3 16 3+4 23 30 PE-2 or 3,
Project seminar - 8 hrs, 4 credits
VIl 4 2 12 2+6 20 28 PE-1o0r 2,
Project seminar 12hrs, 6 credits
Total 37 29 124 41 165

(i) The workload for the subject Environment Studies for Semester 111 & 1V (3ESO6 & 4ES06) which is
common for al branches in all the Faculties as per Ordinance No. 42/2005 is as : 2 theory in Il
semester with no credits, 2 theory in IV semester with 2 credits and examination at the end of 1V
semester at college level having distribution as : 80 (Max. marks for Theory) + 20 (Internal) = 100
(Total marks) — 40 (Minimum marks for passing)

(i) Open Electives (OE): Open Elective to be opted from the courses offered by other disciplines of
Engineering & Technology of the university / Massive Open learning Courses (MOOC) such as
SWAY AM pertaining to the profession.

(iv) Students completing foreign language course or completing minimum 4 weeks internship (Full time in
Vacations) or participating in sports at National / International level shall be exempted from O.E. in

the same/ adjacent semester.

(V) An Orientation Program of 15 hours duration /MOOC to be offered to the students during (a)V"Semester : Indian
Constitution (b) VI" Semester: Indian Traditional Knowledge.

(21) The Provisions of Ordinance No. 18 of 2001 in respect of an Ordinance to provide grace marks for passing in a Head of
passing and improvement of division (Higher Class) and getting digtinction in the subject and condonation of deficiency of marks
in a subject in all the Faculties prescribed by the Direction No. 15 of 2017 shall be applicable to each examination under this

Direction.

(22) An examinee who does not pass; or who fails to present himself/herself for the examination shall be eligible for re-admission
to the same examinati on/semester, on payment of fresh fees and such other fees as may be prescribed from time to time.
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(23) A candidate who could not complete a semester satisfactorily or who has failed will be digible for readmission to the same
semester.
However, re-admission to semester should be allowed only when aregular session is running for the particular semester.

(24) One who has passed the Final B.E./B.Text.E./B.Tech. (Chem. Engg.)/B.Tech. (Chem. Tech.) Polymer (Plastic) Tech.
examination of the University in one branch and who desiresto take B.E./B.Text.E./B.Tech.(Chem. Engg.)/ B.Tech. (Chem. Tech.)
Polymer (Plastic) Tech. Degree in another branch shall be admitted to the third Semester of that branch and shall be governed by
this Direction for all other purposes.

(25) After examinations the Board of Examination & Evaluation shall publish the result of the examinees as early as possible and
the branch wise merit list shall be notified as per Ordinance No.6.

(26) Notwithstanding anything to the contrary in this Direction, no one shall be admitted to any examination under this Direction,
if he/she has already passed the said examinations or an equivalent examinations of any statutory University.

(27) (i) The examinees who have passed in all the subjects prescribed for all the examinations of the particular branch shall be
eligible for award of the Degree of Bachelor of Engineering / Bachelor of Technology (Chemical Technology) Polymer (Plastic) in
the branch concerned, Bachelor of Textile Engineering and Bachelor of Technology (Chemical Engineering).

(ii) The Degree certificate in the prescribed form shall be signed by the Vice-Chancellor.

(28) The Guiddlines of the A.1.C.T.E. New Delhi and D.T.E., Govt. of Maharashtra, Mumbai shall be applicable from
time to time after having noted / approved by the Competent Authority.

(29) The provisions in existing Direction Nos. 31/2011, 31/2012, 3/2013, 16/2014, 12/2016, 11/2017 and 37/2018
snall stand only be applicable to the students of Semester 111 to VIII of the branches Civil Engg., Mechanical Engg.,
Production Engg., Electronics & Tdecommunication Engg., Electronics Engg., Instrumentation Engg., Computer
Science & Engg., Computer Engg., Electrical Engg., Electrical Engg. (Electronics & Power), Electrical Engg.
(Electrical & Power), Electrical & Electronics Engg., Information Technology, Textile Technology, Chemical Engg.,
Chemical Technology (Polymer) (Plastic) and Biomedical Engg. who have already sought their admissions as per its
provisions and shall stand abrogated after exhausting the chances given to the failure students of Old Course by the
University.

<d/-
Date :- 08/08/2021 (Dr.Vilas M. Bhae)
Vice-Chancellor (Acting)



Four Y ear Degree Course in Bachelor of Engineering Branch : B.E./B.Tech./B.Text. E.(Common to al the Branches) Appendix-A
Semester Pattern (Choice Based Credit system)
Semester :FIRST/ SECOND GROUP A
TEACHING SCHEME EXAMINATION SCHEME
HVE/)ILEJERKS/ g ,‘Q THEORY PRACTICAL
= =
aties 1T PR 8| | ommay | wamcs |MACUARS| | eaSie | wamARS | ror | patake
o | a8°© L i o| © (Hr) THEORY |\ ssESMENT MARKS MARKS
T PAPER EXTERNAL | INTERNAL

THEORY

01 1A1 Engineering M athematics| 3 1 _ 4 4 3 80 20 100 40 _ _ _ _
02 | 1A2 | Engineering Physics a4 | | _ | 4 4 3 80 20 100 40 B B B B
03 1A3 Engineering M echanics 3 1 _ 4 4 3 80 20 100 40 _ _ _ _
04 1A4 Computer Programming 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
PRACTICALS

05 1A5 Wor kshop Practice _ _ 4 4 2 _ _ _ _ _ 25 25 50 25
06 1A6 Engineering Physics Laboratory _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
07 1A7 Engineering M echanics Labor atory _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
08 1A8 Computer Programming L aboratory _ _ 2 2 1 _ _ _ _ _ 25 25 50 25

TOTAL 13 2 10 25 20 400 200
Note- An Induction Program of Three Weeks duration to be offered to the students at the start of First Year. TOTAL 600
Semester :FIRST/ SECOND GROUP B

THEORY

01 1B1 Engineering M athematics|1 3 1 _ 4 4 3 80 20 100 40 _ _ _ _
02 1B2 Engineering Chemistry 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
03 1B3 Basic Electrical Engineering 3 1 _ 4 4 3 80 20 100 40 _ _ _ _
04 1B4 Engineering Graphics 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
PRACTICALS

05 1B5 Egglcirst—:\tory Communication Skills ~ ~ 4 4 2 ~ ~ ~ ~ ~ 5 5 50 5
06 1B6 Engineering Chemistry L aboratory _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
07 1B7 Basic Electrical Engineering L aboratory _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
08 1B8 Engineering Graphics L aboratory _ _ 2 2 1 _ _ _ _ _ 25 25 50 25

TOTAL 13 2 10 25 20 400 200
TOTAL 600

Note- An Induction Program of Three Weeksduration to be offered to the students at the start of First Year.

I LVAVHNY Vdva 3IOoavO LINVS

TTZ -3NO 1dVvd - T20Z -341137VO ALISHIAINN
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Appendix - B

The procedure for bifurcation of the studentsin Group — A and Group-B of First Year Schemefor B.E./
B.Text.E./B.Tech. (Chem. Engg.) / B.Tech. (Chem. Tech.) Polymer (Plastic) Tech.

1)

2)

3)

4)

5)

6)

7)

8)

The sanctioned intake and / or the number of candidates admitted to first year Engineering shall
be divided into two groups as A and B in multiples of 60 preferably at the ingitute level.

Group-A candidates shall register for Group-A subjectsin first semester and Group-B candidates shall
register for Group-B subjectsin first semester.

The candidates shall be examined for their subjects from the respective groupsin first semester.

In the Second semester, candidates from Group-B shall register for subject of Group-A. Similarly, candidates from
Group-A shall register for subjects of Group-B.

The candidates shall be examined for their subjects from the other groupsin second semester.

Thus, at the end of thefirg year, al the subjects shall be studied by the candidates from both the
groups.

Themark list shall show only the group obtained in respective Semester, like First Semester Group- B,
First Semester Group-A.

The exercise on the part of the college shall be to ensure that the candidates fill up the examination
forms correctly according to the subjects group they have registered in both the semesters.

khkkkkhkkkhkkhkkk



Four Y ear Degree Course in Bachelor of Engineering Branch: CIVIL ENGINEERING

Semester Pattern (Choice Based Credit Grade System)

SEMESTER : THIRD

TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. | Subject Subject WEEK «
No. Code L 0
o = g = a) Duration Of Max. Marks | |nternal Min. Max. Marks Min.
2 5 | § . 2 ¢ Paper (Hr.) | TheoryPaper | Marks Total Passing Total Passng
3 5 = 2 O Marks Marks
4 e ) Int. Ext.
T
THEORY
01 3CEO1 Engineering Mathematics-111 3 1 - 4 3 80 20 100 40 - - - -
3CE02 _ s | - | -
02 Strength of Materiads 3 3 80 20 100 40 - - - -
03 3CEO3  [Building Construction & Engineering. 3 - | - 3 3 80 20 100 40 - - - -
Geology
04 3CEO4  [Transportation Engineering 3 - | - 3 3 80 20 100 40 - - - -
3CE05
05 Concrete Technology & RCC 3 _ _ 3 3 80 20 100 40 _ _ _ _
4ES06 . A
06 **Environmental Science 2 _ _ 2 _ _ _ _ _ _ ) ) ) )
PRACTICALS/DRAWING / DESIGN
3CEQ7 ;
07 Strength of Materids- lab _ _ 2 2 1 _ _ _ _ _ 5 5 50 5
08 3CEO8  |Building Construction & Engineering. ~ |, 5 L ~ ~ ~ ~ ~ - - 5 -
Geology-lab
3CE09 |7 tation Engineering-lab
09 ransportation Engineering B B ) ) 1 B B B B B - - - -
10 3CE10 Concrete Technology & RCC-lab -- -- 2 2 1 -- -- -- -- -- 25 25 50 25
Totall 17 | 1 | 8 26 20 - - - 500 - - - 200 -
Grand Total 700

Note: **The Examination of Mandatory Subject Environmental Science shall be conducted in 1V Semester as per Direction No. 20/2021.

I LVAVHNY Vdva 3IOoavO 1INVS

€TZ-3INO 1dVvd - T20Z -31137VvO ALISHIAINN




SEMESTER : FOURTH

TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
No Code ﬁ : ; ;
: H Duration Of Max. Marks [Internal Min. Max. Min.
= %) Paper (Hr.) Theory Paper |Marks Passing Marks Passing
o B 2 E Total Marks — — Total Marks
= o) B2 w : :
4 = a [80 o
— — o (- T O
THEORY
o1 | 4ceop |BuildingPlanning 3 |~ |- 3 3 4 80 20 100 40 - - - -
Designing & CAD
02 4CE02 Hydrology & Water Resource Engg. 3 - - 3 3 3 80 20 100 40 - - - -
03 | 4CEO3  |syrveying 3 _ 3 3 3 80 20 100 40 - - - -
04 | 4CEO4  |Geotechnical Engineering- | 3 - | - 3 3 3 80 20 100 40 - - - -
05 | 4CEOS |structural Analysis- | 3 1 | - 4 4 3 80 20 100 40 - - - -
4ES06 i ;
06 **Environmenta Science 2 N N 2 2 3 80 20 100 40 ) ) ) )
PRACTICALS/DRAWING / DESIGN
4CEQ7 i1di 7
07 Building Planning S R 2 1 - - - |- 5 | 25 50 25
Designing & CAD -lab
08 4CE08 Hydrology & Water Resource Engg. — - - 2 2 1 - - - - - 25 25 50 25
lab.
4CE09 ing —
09 Surveying - leb. N 2 1 - - - - - 5 | 25 50 25
4CE10  |Geotechnical Engineering- |- lab.
10 -- -- 2 2 1 -- -- -- -- -- 25 25 50 25
Total| 17 1 8 26 22 - - - 600 - - - 200 --
Grand Total 800

Note: **The Examination of Subject Environmental Science shall be conducted in 1V Semester as per Direction No. 20/2021.

I LVAVHNY Vdva 3IOavO 1INVS

VIZ-dANO 1dVd - T¢0C -31L137VO ALISHIAINN




SEMESTER : FIFTH

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duration Of Max. Marks |[Internal Min. Max. Min.
= 0 Paper (Hr.) Theory Paper |Marks Passing Marks Passing
o B % = Total Marks Total Marks
5 = x ) Int. Ext.
= ] < 2 L
o 5 Q [80 14
_ — o — I O
THEORY
01 5CEOL Design of Reinforced & Prestressed 3 1 - 4 4 3 80 20 100 40 - - - -
Concrete Structures
02 SCEO2  [surveying & Geomatics -] - 80 20 100 40 - - - -
03 SCEO3 [ Numerica Methods & Computer -] - 80 20 100 40 - - - -
Programming
5CE04
04 Professional Elective —| 3 - - 3 3 3 80 20 100 40 - - - -
05 SCEO5  [Open Elective-1 3 - | - 3 3 3 80 20 100 40 - - - -
PRACTICALS/ DRAWING / DESIGN
06 SCEO6  |Design of Reinforced & Prestressed - -] 2 2 1 - - - - - 25 25 50 25
Concrete Structures- lab
07 SCEQ7  |surveying & Geomatics -lab - - |2 2 1 - - - - - 25 25 50 25
08 SCEO8 [ Numerica Methods & Computer - | 2 2 1 - - - - - 25 25 50 25
Programming -1ab
5CE09 ) )
09 Professional Elective I -lab - - 2 2 1 - - - - - 25 25 50 25
15 1 8 24 20 -- -- -- 500 -- -- -- 200 --
Grand Total 700

Note : Open Elective— | to be opted from the Courses offered by the other Engineering & Technology courses from the College / Deptts. of the University.

5CEO04 & 5CEQ9 Prof. Electivel : (i) Highway Construction & Management (ii) Repairs & Rehabilitation of Structures (iii) Sustainable Construction Methodsiv) Watershed Engg. & Management

5CEOQ5: Open Electivel : (i) Basic to Building Construction (ii) Disaster Management (iii) Soft Skills and Interpersonal Communication
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SEMESTER : SIXTH

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
No. Code il : : :
- m Duration Of Max. Marks [Internal Min. Max. Min.
= %) Paper (Hr.) Theory Paper [Marks Passing Marks Passing
o B 2 E Total Marks — — Total Marks
2 o) B2 w : :
@ 5 Q (80 14
_ — o — T O
THEORY
01 6CEOL Design of Steel Structures 3 1 - 4 4 3 80 20 100 40 - - - -
6CEQ2
02 Environmental Engineering - | 3 - - 3 3 3 80 20 100 40 - - - -
6CEO3 i i
03 Fluid Mechanics 3 | - |- 3 3 3 80 20 100 40 - - - -
04 | 6CEO4 |prof. Elective- Il 3| - |- 3 3 3 80 20 100 40 - - - -
6CEO5 )
05 Open Elective - 1 3 -- -- 3 3 3 80 20 100 40 -- -- -- --
PRACTICALS/ DRAWING / DESIGN
06 6CEO6 | Design of Sted Structures-ab. - - |2 2 1 - - - - - 25 25 50 25
6CEQ7
07 Environmental Engineering — I-lab - - 2 2 1 - -- -- -- -- 25 25 50 25
08 | 6CEO8 |Fuid Mechanicslab. - - |2 2 1 - - - - - 25 25 50 25
6CE09
09 Mini Project -- -- 2 2 1 -- -- -- -- -- 25 25 50 25
Total| 15 1 8 24 20 - - - 500 - - - 200 --
Grand Total 700

Note : i) Open Elective— Il to be opted from the Courses offered by the other Engineering & Technology courses from the College / Deptts. of the University.
i) Students need to do compulsory Two (2) weeks Internship after 6" Semester and that shall be monitored by allotted Final year Project Guides.

(v) Traffic Engineering & Management

6CEO04 : PE (1) : (i) Advanced Construction Materias (ii) Geographic Information Systems & Science (iii) Masonry Structures (iv) Solid & Hazardous Waste Management

6CEQO5: OE (I1) : (i) Environmental Management (ii) Human Resource Development & Organizational Behavior (iii) Introduction to Earthquake Engineering
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SEMESTER : SEVENTH

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duratio Max. Internal Min. Max. Marks Min.
2 |n n Of Marks Marks Passing Passing
o ] 2 E Paper Theory Total Marks I = Total Marks
2 <] ® D |W Hr. Paper ' '
3 5 (2 530 |x (Hr) ®
_ — o I |O
THEORY
. _ 3 __ __ __ _ __ _—
01 7CEOL Structural Analysis- |1 3 3 3 80 20 100 40
02 7CEO2  [Geotechnical Engineering - I1 3 - | - 3 3 3 80 20 100 40 - - - -
7CEOQ3
03 Hydraulic Engineering 3 - - 3 3 3 80 20 100 40 - - - -
04 7CEO4  |Environmental Engineering -l 3 - | - 3 3 3 80 20 100 40 - - - -
7CEQ05 oS
05 Professiondl 3| - | - 3 3 3 80 20 100 40 - : - .
Elective- 111 -
PRACTICALS/ DRAWING / DESIGN
06 7CE06  [Computational Structure Analysis—lab. | = | - | 2 2 1 - - - - - 25 25 50 25
07 7CEO7  |Geotechnical Engineering - I1- 1ab. - - | 2 2 1 - - - - - 25 25 50 25
7CEO8 ) o
08 Environmental Engineering —11- lab. - - 2 2 1 - - - - - 25 25 50 25
09 | 7CE09 | project & Seminar I 8 4 - - - - - 50 - 50 25
Totall 15 | 0 | 14 29 22 - -- -- 500 -- -- - 200 -
Grand Total 700

7CEOQ5 Prof Elect. 111 : (i) Analysis & Design of Structures for Earthquake & Wind (ii) Environmental Impact Assessment & Life Cycle (iii) Pavement Design (iv) Water Power Engineering
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SEMESTER : EIGHT

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duration Max. [Internal Min. Max. Marks Min.
= n Of Paper Marks |Marks Passing Total | Passing
o ] 2 = (Hr)) Theory Total Marks Marks
5 5 =5 a Paper Int. Ext.
3 5 |2 |80 74
— — o — I O
THEORY
. . 3 __ __ __ __ _—
01 8CEOL Construction Project Management 3 3 3 80 20 100 40
02 8CEO2 | Construction Economics & Estimating - Costing 3 - 3 3 3 80 20 100 40 - - - -
8CEO03 e ;
03 Professiondl Hlective- IV 3 | - 3 3 3 80 20 100 40 - - - .
8CE04 - i
04 Professiondl Elective-V 3 | - 3 3 3 80 20 100 40 - - - .
PRACTICALS/ DRAWING / DESIGN
8CEO05 ) . N , -
05 Construction Economics & Estimating — Costing — - - 2 2 1 - - _ - - 25 25 50 25
lab.
8CEO06 ) _ -
06 Professional Elective- IV — lab. - - 2 2 1 - - _ - - 25 25 50 25
07 8CEQ7  |Project & Seminar - —- | 12 12 6 - - - - - 75 75 150 75
Total 12 0 16 28 20 -- -- -- 400 -- -- -- 250 .
Grand Total 650

8CEOQ3 : Prof. Elect IV: (i) Advanced Design of Stedl Structures (ii) Advanced Pre-stressed Concrete Structures (iii) Advanced Water Treatment (iv) Industrial Waste Water Treatment
(v) Structural Analysis by Matrix Methods

8CEO04 : Prof Elect V : (i) Advanced Geotechnical Engineering (ii) Advanced Structural Analysis (iii) Advanced Design of RCC Structures (iv)Advanced Waste Water Engineering
(v) Construction Equipment & Machinery (vi) Finite Element Methods
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Four Y ear Degree Course in Bachelor of Engineering Branch: MECHANICAL ENGINEERING
Semester Pattern (Choice Based Credit Grade System)

SEMESTER : THIRD

TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. Subject Subject WEEK «
No. Code m (IQ
o | = g3 a) Duration Of Max.Marks | Internal Min. Max. Marks Min.
= 5 | § - 2 o Paper (Hr.) Theory Paper [ Marks Total Passing Total Passng
3 5 = 2 O Marks Marks
4 e g Int. Ext.
THEORY
01 3MEO1 Mathematics-111 3 1 -- 4 4 3 80 20 100 40 -- -- -- --
3MEO2 _
02 Manufacturing Processes 3 - - 3 3 3 80 20 100 40 - - - -
03 SMEO3 | Mechanics of Materias 3 - | - 3 3 3 80 20 100 40 - - - -
04 3MEO4 | Engineering Thermodynamics 3 - | - 3 3 3 80 20 100 40 - - - -
3MEO05 i i
05 Huid Mechanics 3 | - |- 3 3 3 80 20 100 40 - - - -
4ES06 g !
06 **Environmental Studies 2 _ _ 2 _ _ _ _ _ _ ) ) ) )
PRACTICALS/ DRAWING / DESIGN
3MEO7 _
07 Manufacturing Processes- | ab. - - 2 2 1 - - - - - 25 25 50 25
3MEO8 | Mechanics of Materids- lab .
08 echanies o Mdenars S 2 1 - - - - - 5 | 25 50 25
3MEOQ9
09 Fluid Mechanics- | ab. - - 2 2 1 - - - - - 25 25 50 25
10 SME10 | Machine Drawing- lab. - - |2 2 1 - - - - - 25 25 50 25
Total| 17 1 8 26 20 - - - 500 -- -- -- 200 --
Grand Total 700

Note: **The Examination of the Subject Environmental Studiesshall be conducted in IV Semester as per Direction No. 20/2021.
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SEMESTER : FOURTH

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
No Code ﬁ : ; ;
- H Duration Of Max. Marks |[Internal Min. Max. Min.
= %) Paper (Hr.) Theory Paper |Marks Passing Marks Passing
o B 2 E Total Marks — — Total Marks
2 o) B2 w ' '
3 = Q |80 o
_ — o ~ T O
THEORY
o1 | ameor |Maenia Scence 3 | - | - 3 3 3 80 20 100 40 - - -
02 4MEOZ | Energy Conversion - | 3 1 | - 4 4 3 80 20 100 40 - - - -
03 AMEO3 | Manufacturing Technology 3 - | - 3 3 3 80 20 100 40 - - - -
04 4MEO4 | Basic Electrical Drives & Control 3 [ - |- 3 3 3 80 20 100 40 - - - -
05 4AMEO5  |Hydraulic & Pneumatic Systems 3 - | - 3 3 3 80 20 100 40 - - - -
4ES06 7 i
06 **Environmental Studies 2 N N 2 2 3 80 20 100 40 ) ) ) )
PRACTICALS/ DRAWING / DESIGN
AMEOQ7 ; ;
07 Materidl Science-lab S R 2 1 - - - |- 5 | 25 50 25
08 4MEO8 | Manufacturing Technol ogy-lab - - |2 2 1 - - - - - 25 25 50 25
AMEQ09 ; i i -
09 Basic Electrica Drives & Contral -lab N N 5 5 1 N N N N N 25 25 50 25
AMEIL0 | Hydraulic & Pneumatic Systems-lab
10 - -2 2 1 - - - - - 25 25 50 25
Total| 17 1 8 26 22 -- -- -- 600 -- -- -- 200 --
Total 800

Note: **The Examination of Mandatory Subject Environmental Science shall be conducted in 1V Semester as per Direction No. 20/2021.
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SEMESTER: FIFTH

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duration Of Max. Marks |[Internal Min. Max. Min.
= 0 Paper (Hr.) Theory Paper |Marks Passing Marks Passing
o B % = Total Marks Total Marks
5 = x ) Int. Ext.
= ] < 2 L
o 5 Q [80 14
_ — o — I O
THEORY
01 5MEO1 Heat Transfer -- -- 80 20 100 40 -- -- -- --
02 SMEO2  [Metrology & Quality Control -] - 80 20 100 40 - - - -
03 SMEO3  [Kinematics of Machines 1| - 4 80 20 100 40 - - - -
5MEO4
04 M easurement Systems 3 - - 3 3 3 80 20 100 40 - - - -
05 SMEO5  Open Elective - | (OE-I) 3 -] - 3 3 3 80 20 100 40 - - - -
PRACTICALS/ DRAWING / DESIGN
06 SMEQO6  [Heat Transfer- lab. - -] 2 2 1 - - - - - 25 25 50 25
07 SMEQ7 | Metrology & Quality Control- lab. - - |2 2 1 - - - - - 25 25 50 25
08 SMEO8  |Kinematics of Machines- lab. - ~ | 2 2 1 - - - - - 25 25 50 25
5MEOQ9
09 Measurement Systems | ab. - - | 2 2 1 - - - - - 25 25 50 25
Total| 15 1 8 24 20 -- -- -- 500 -- -- -- 200 --
Grand Total 700

Open Elective— | (For other Disciplines) : (i) Production Management

(if) Manufacturing Techniques

An Orientation Program of 15 Hours duration / MOOCs on Advanced Courses line Machine learning, 3-D Printing, Virtual Reality, Supply Chain Management, Numerical Computation for Mechanical Engineers,

Bio-mechanics, Fundamentals of nano-Engineering, Micro-El ectro M echanical Systems, Nano-to-Macro Transport Processes, Fundamentals of Photo V oltai cs,Machine Tools etc. be offered during V semester.

Open Elective-l to be opted from the University’s faculty of Engineering & Technology offered inter-disciplinary courses or MOOCSs courses pertaining to the Engineering Profession.
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SEMESTER : SIXTH
TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
No. Code il : : :
- m Duration Of Max. Marks [Internal Min. Max. Min.
= %) Paper (Hr.) Theory Paper [Marks Passing Marks Passing
o | 2 E Total Marks — — Total Marks
2 <] < 2 [} . .
8 |5 Q (80 14
_ — o — T O
THEORY
01 6MEQOL |Design of Machine Elements 3 - - 3 3 3 80 20 100 40 - - - -
6MEQ2
02 Dynamics of Machines 3 1 - 4 4 3 80 20 100 40 - - - -
6MEO3  ear
03 Control System Engineering 3 _ _ 3 3 3 80 20 100 40 - - - -
04 | 6MEO4 |prof. Elective- | 3| - | - 3 3 3 80 20 100 40 - - - -
6MEQS )
05 Open Elective - | 3 -- -- 3 3 3 80 20 100 40 -- -- -- --
PRACTICALS/ DRAWING / DESIGN
06 | 6MEO6 |Design of Machine Elements- lab. -1 - |2 2 1 - - - - - 25 25 50 25
6MEQ7
07 Dynamics of Machines- |ab. - - 2 2 1 - - - - - 25 25 50 25
08 | 6MEO8 |prof. Elective- I - lab. - - |2 2 1 - - - - - 25 25 50 25
6MEO09
09 Research kills - lab. -- -- 2 2 1 -- -- -- -- -- 25 25 50 25
Totall| 15| 1 8 24 20 - - - 500 - - - 200 --
Grand Total| 700

An Orientation Program of 15 Hours duration / MOOCs on Entrepreneurship Devel opment to be offered during VI Semester.

6MEQ4: Prof. Elect. (1) : (i) Tool Engineering (ii) Non- Conventional Energy Sources (iii) Computer Aided Design & Simulation

6M EQ5: Open Elect. (11) [For other Disciplines] : (i) Non- Conventional Energy Sources (ii) Automobile Engineering

Open Elective-11 to be opted from the University’s faculty of Engineering & Technology offered inter-disciplinary courses or MOOCS courses pertaining to the Engineering Profession.
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SEMESTER : SEVENTH

TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duration Max. |Internal Min. Max. Marks Min.
= %) Of Paper Marks |Marks Passing Passing
o ] 2 = (Hr)) Theory Total Marks Total Marks
5 5 =5 a Paper Int. Ext.
3 5 |2 |80 |
— — o — T O
THEORY
01 7MEO1 Mechatronics -- -- 3 80 20 100 40 -- -- -- -
02 | 7MEQO2  |Productivity Techniques - | - 3 80 20 100 40 - - - -
7MEQO3
03 Industrial Management & Costing 3 - - 3 3 3 80 20 100 40 - - - -
04 | 7"MEO4  |Energy Conversion - Il 3 - | - 3 3 3 80 20 100 40 - - - -
7TMEO05 — i
05 Professional Blective- Il 3 | - | -] 3 3 3 80 20 100 40 - - - .
PRACTICALS/ DRAWING / DESIGN
06 | 7MEO6 |Mechatronics-lab. - - - - - - - 25 25 50 25
07 7MEQ7 | Energy Conversion — II- lab. - - 1 - - - - - 25 25 50 25
7TMEO8 — i _
08 Professional Elective- Il —lab. . _ 2 2 1 _ _ _ _ _ o5 o5 50 o5
09 | "MEO |Technical Seminar & Project S e I 8 4 - - - - - 50 - 50 25
Total|] 15 0| 14 29 22 -- -- -- 500 -- -- -- 200 -
Grand Total 700
7TMEQ5: Prof. Elect.-l1 : (i) Computer Integrated Manufacturing (i) Robotics (iii) Artificial Intelligence
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SEMESTER : EIGHT

TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duration Max. |Internal Min. Max. Marks Min.
= n Of Paper Marks |Marks Passing Total | Passing
o ] 2 = (Hr)) Theory Total Marks Marks
5 5 =5 a Paper Int. Ext.
o 5 |2 |80 14
_ — o — I O
THEORY
01 8MEOQOL |Operation Research Techniques - 3 80 20 100 40 - - - -
02 8MEQ2  [|.C. Engines - 3 80 20 100 40 - - - -
8MEO3 i -
03 Professional Elective-11 3 _ 3 3 3 80 20 100 40 _ _ _ N
8MEO4 ocq i
04 Professional Blective- IV 3 | - 3 3 3 80 20 100 40 - - - .
PRACTICALS/DRAWING / DESIGN
8MEO05 i -
05 I.C. Engines- lab. - | -] 2 2 1 - - - - - 25 25 50| 25
8MEO6 ; -
06 Prof. Elective-IV —lab. - - 2 2 1 - - _ -- - 25 25 50 25
07 | 8MEO7 |project - - 12 12 6 75 75 50| 7°
Totall 12 | - | 16 28 20 - - - 400 - - - 250| -
Grand Total 650
8MEOQ3 Prof. Elect. —I11 : (i) Automobile Engineering (ii) Production Planning & Control (iii) Product Design

8MEOQ4 : Prof. Elect. 1V: (i) Design of Transmission Systems (ii) Refrigeration & Air Conditioning (iii) Finite Element Analysis
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Four Y ear Degree Course in Bachelor of Engineering Branch: COMPUTER SCIENCE & ENGINEERING
Semester Pattern (Choice Based Credit Grade System)

SEMESTER : THIRD

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subject Subject WEEK «
No. Code w (IQ
© = g = &) Duration Of | Max. Marks| |nternal Min. Max. Marks Min.
5 = |8 = 2 2 Paper (Hr.) Theory Marks Total Passing Total Passing
8 % o 2 O Paper Marks Marks
4 e g Int. Ext.
THEORY
01 3KS01  [Mathematics 1l 3 1 | - 4 4 3 80 20 100 40 - - - -
3KS02 Discrete Structure & Graph Theory
02 3 [ - |- 3 3 3 80 20 100 40 - - - -
03 3KS03 Object Oriented Programming 3 - - 3 80 20 100 40 - - - -
3 3
04 3KS04 3 —- | - 3 80 20 100 40 - - - -
Data Structures 3 3
3KS05
05 Analog & Digital Electronics 3 - | - 3 3 3 80 20 100 40 - - - -
4ES06
06 Environmental Studies * 2 - | - 2 0 - - - - - - - - -
PRACTICALS/ DRAWING / DESIGN
3KS06 Object Oriented Programming Jawa-
07 N atJ) od 9 - -2 2 1 - - - - - 25 25 50 25
3KS07
08 - -] 2 2 1 - - - - - 25 25 50 25
Data Structures Lab
3KS08
09 lAnalog & Digital Electronics Lab - - 2 2 1 - - - - - 25 25 50 25
10 3KS09  [Cskill-Lab | (#) - - 2 1 - - - - - 25 25 50 o5
Totall 17 | 1 | 8 26 20 - - - 500 - - - 200 -
Total 700

Note: **The Examination of the Subject Environmental Science shall be conducted in IV Semester as per Direction No. 20/2021.
#C Skill Lab | - based on technology like -Python/Django etc. to be decided by Individual Dept. of respective College.
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SEMESTER : FOURTH

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK 9
No. Code m Duration Of Max. Marks |[Internal Min. Max. Min.
= %) Paper (Hr.) Theory Paper |Marks Passing Marks Passing
o © 2 = Total Marks Total Marks
5 = Ia) Int. Ext.
g |2 |e |82 |
_ — o — I O
THEORY
01 4KS01 3 -- -- 3 3 3 80 20 100 40 -- -- -- --
Artificia Intelligence
4KS02 - - - - - -
02 Data Communication & Networking 3 3 3 3 80 20 100 40
03 4K S03 i - - - -
Operating System 3 -- -- 3 3 3 80 20 100 40
04 4KS04 f\1icroprocessor & Assembly Lang. Prog.| 3 - | - 3 3 3 80 20 100 40 - - - -
05 4KS05 Theory of Computation 3 1 -- 4 4 3 80 20 100 40 - - - -
4ES06 80 20 100 40
06 Environmental Studies * 2 - | - 2 2 3 - . . .
PRACTICALS/ DRAWING / DESIGN
4K'S06
07 Data Communication & Networking Lab| - - 2 2 1 - - - - - 25 25 50 25
4K S07 - - - - - - -
08 Operating System Lab 2 2 1 25 25 50 25
4K'S08 :
09 E/I a:t():roprr & Assembly Lang. Prog,| __ _ 2 2 1 _ _ _ _ _ 25 25 50 25
4KS09
10 C Skill-Lab Il (#) - - 2 2 1 - - - - - 25 25 50 25
Total| 17 1 8 26 22 - - - 600 - - - 200 -
Total 800

Note: **The Examination of Mandatory Subject Environmental Science shall be conducted in 1V Semester as per Direction No. 20/2021.

# C Skill Lab 11 - based on technology like -PHP, Web Technology, Raspberry Pi/Ardino, etc. to be decided by Individual Dept. of respective College.
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SEMESTER: FIFTH

TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
. . WEEK
Sr. Subj ect Subject ~
No. Code m Duration Of Max. Marks [Internal Min. Max. Min.
= %) Paper (Hr.) Theory Paper [Marks Passing Marks Passing
o o ) = Total Marks Total Marks
5 = @ [a) Int. Ext.
= ] < 2 L
3 5 Q [80 74
_ — o — I O
THEORY
01 sksol  [Patabase Management Systems 4 -- -- 4 4 3 80 20 100 40 -- -- -- --
02 S5KS02  [Compiler Design 3 - | - 80 20 100 40 - - - -
03 SKS03  |Computer Architecture & Organization 3 - | - 80 20 100 40 - - - -
5K S04 ) )
04 Professional Elective —I (PE-I) * 3 - - 3 3 3 80 20 100 40 - - - -
05 SKS05 [ Open Elective - I (OE-I) ** 3 -] - 3 3 3 80 20 100 40 - - - -
PRACTICALS/DRAWING / DESIGN
06 5Kksog  |Patabase Management Systems- Lab (@) [~ - | 2 2 1 - - - - - 25 25 50 25
07 5KS07  |compiler Design Lab - - | 2 2 1 - - - - - 25 25 50 25
08 5KS08  [Emerging Tech. Lab-| - | - ]2 2 1 - - - - - 25 25 50 25
5K S09
09 . -- -- 2 2 1 -- -- -- -- -- 25 25 50 25
C Skill Lab 111 (*)
Total| 16 0 8 24 20 -- -- -- 500 -- -- -- 200 --
Total 700

Prof. Elect | (*) : i) Cognitive Technologies
(i) Data Science and Stetistics
(iii)Internet of Things
(iv)Introduction to Cyber Security

* C Sill Lab 111 - based on technology like - Angular & React, Express, Node,js etc.
to be decided by Individual Dept. of respective College

(@ Practicalsusing Mongo DB,MySQL
: IBM Watson, Microsoft Cognitive Toolkit , Tensor Flow, Apache System ML,

Open Elect : | (**) (i) Fund. of Fin. & Acctg.
(ii) Prin. of Marketing for Engg.
(iii)Entrepreneurship

Emerging Technology Lab# 1 : Al
Caffe, Open NN, Torch, Neuroph
DS : R, Python, Cassandra, Apache Hadoop
loT : Arduino, DeviceHive, Kaa, Home Assi stant
CS : Kali Linux, Open VPN, NMAP, Metasploit Framework

An Orientation Program of 15 hours duration /MOOC on | ndian Constitution to be offered to the students
during the Vth Semester
Open Elective | to be opted from the courses offered by other engineering technol ogy boards of the university /Massive
Open learning Courses (MOOC) such as SWAY AM pertaining to the profession
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SEMESTER : SIXTH
TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
No. Code i : ; ;
: m Duration Of Max. Marks [Internal Min. Max. Min.
= %) Paper (Hr.) Theory Paper [Marks Passing Marks Passing
o © 2 = Total Marks Total Marks
= g < a Int. Ext.
= w
3 5 Q (80 74
_ — o — T O
THEORY
01 6K SO1. Security Policy & Governance 3 - - 3 3 3 80 20 100 40 - - - -
6K S02
02 Design & Analysis of Algorithms 4 - - 4 4 3 80 20 100 40 - - - -
6KS03
03 Software Engg. 3 | - |- 3 3 3 80 20 100 40 - - - -
04 | 6KS04  |prof. Elective Il (PE-II) 3| - |- 3 3 3 80 20 100 40 - - - -
6K S05 ive - ;
05 Open Elective - 11 (OB-I1) 3 | - |- 3 3 3 80 20 100 40 - - - -
PRACTICALS/DRAWING / DESIGN
Design & Analysis of Algorithms- Lab. | -- - - - - - -
06 6K S06 g ¥ g 2 2 1 25 25 50 25
6KS07
07 Software Engg.  lab. S R 2 1 - - - - - 5 | 25 50 25
08 | 6KS08 |Emerging Tech. Lab-II S 2 1 - - - - - 25 25 50 25
6KS09 . 25 25 50 25
09 Cskill Lab IV (*) -- -- 2 2 1 -- -- -- -- --
Total| 16 0 8 24 20 - - - 500 - - - 200 --
Total 700
Prof. Elect 11 (*) : i) Natura Language Processing Open Elect : 11 (**) (i) Computationa Biology
(i) Big Data Analytics (ii) Cyber Law & Ethics

(iii)Sensors & Actuators

iv) Cryptography
FOSS Tools & Technology for Practicals:
Natural Language Toolkit (NLTK),SpaCy, PyTorch-NLP, Natural, Retext, Text Blob
KNIME, Spark, Neo4J, MongoDB, Hive, Storm
Devicehub, Zetta, Node-RED, Flutter, M2M Labs Mainspring
VeraCrypt, ModSecurity, AdBlocker, CheckShortURL, SPAMfighter, SpamBully

* C Skill Lab IV - based on technology like - DevOp to be decided by I ndividual Dept. of respective College

An Orientation Program of 15 hours duration /MOOC on | ndian Constitution to be offered to the students during the Vth Semester .

Open Elective |1 to be opted from the courses offered by other engineering technol ogy boards of the university /Massive Open learning Courses (MOOC) such as
SWAY AM pertaining to the profession

(iii) Intellectua Property Right
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SEMESTER : SEVENTH

TEACHING SCHEME

EXAMINATION SCHEME

HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duration Max. |Internal Min. Max. Marks Min.
= %) Of Paper Marks |Marks Passing Passing
o ] 2 = (Hr)) Theory Total Marks Total Marks
5 5 =5 a Paper Int. Ext.
3 5 |2 [BO |x
_ — o — T O
THEORY
01 7K SOL Social Science & Engineering Economics 3 - - 3 3 3 80 20 100 40 - - - -
02 7KS02 | Computer Graphics 3 - | - 3 3 3 80 20 100 40 - - - -
7KS03
03 Cloud Computing 4 - | - 4 4 3 80 20 100 40 - - - -
04 7KS04 | prof. Elective - 11 (PE-11) (*) 3 - | - 3 3 3 80 20 100 40 - - - -
7KS05 - i
05 Prof. Elect.- IV (PE-IV) (**) 3 | 3 3 3 80 20 100 0 . - - B
PRACTICALS/DRAWING / DESIGN
06 7K S06 Computer Graphics- Lab. - - 2 2 1 - - - - - 25 25 50 25
07 7KS07  [Emerging Tech. Lab-111 - - 2 2 1 - - - — - 2 > 50 25
7KS08 )
08 Emerging Tech. Lab-IV -- - 2 2 1 - - - - - 25 25 50 25
09 [ 7KS09 |«x project & Seminar - N 8 4 - - - - - - 50 50 25
Total| 16 0| 14 30 23 -- -- -- 500 -- -- -- 200 -
Total 700

Prof. Elect 111 (*) : (i) Robotics

(ii) Data Warehousing & Mining
(iii) Embedded Systems
iv) Digital Forensic

Prof. Elect : 1V (**) (i) Block Chain Fundamentds
(ii) Image Processing
(iii) Optimization Techniques

Emerging Technology Lab#V : Ethereum,Bigchain DB, Corda
OpenCV, Smple CV, Keras, Cdffe
Open Eaagles, Repast, Open Simulator
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SEMESTER: EIGHT

TEACHING SCHEME EXAMINATION SCHEME
HOURS/ THEORY PRACTICAL
Sr. Subj ect Subj ect WEEK
N
No. Code m Duration Max. [Internal Min. Max. Marks Min.
= n Of Paper Marks |Marks Passing Total | Passing
o ] 2 = (Hr)) Theory Total Marks Marks
3 5 =5 |8 Paper Int. Ext.
3 5 |2 |80 74
_ — o — I O
THEORY
01 gspy | Obiect Oriented Analysis & Design 3 - 3 3 3 80 20 100 40 - - - -
02 8KS02 | Professional Ethics & Management 3 - 3 3 3 80 20 100 40 - - - -
8KS03 ;
03 Prof. Elective-V (PE-V) 3 _ 3 3 3 80 20 100 40 - - - _
8KS04 1 :
04 Prof. Elective-VI (PE-VI) 3 _ 3 3 3 80 20 100 40 _ _ _ B
PRACTICALS/DRAWING / DESIGN
05 | 8KS05 |Emerging Tech. Lab-V - | -] 2 2 1 - - - - - 25 25 50 25
8KS02 ) -
06 Emerging Tech. Lab-VI - - 2 2 1 - - _ - - 25 25 50 25
07 8KS03 | Project & Seminar - - | 12 12 6 - - - - - 75 75 150 75
Total 12 -- 16 28 20 -- -- -- 400 -- -- -- 250 -
Total 650
Prof. Elect V (*) : (i) Virtud & Augmented Redity Prof. Elect : VI (**) (i) Distributed Ledger Technology
(if) Machine Learning and Al (if) Multimedia Computing
(iii) Wireless Sensor Networks (iii) Modeling & Simulation

iv) System & Software Security

Emerging Tech. Lab#V : i)Google's ARCore, AR.js, ARTodlKit,, Emerging Tech. Lab# VI : i) Hyperledger, HydraChain, MultiChain, Elements
DroidAR Brio, Adobe Aero
ii) R Studio, Orange, D3.js, Ggplot2, Jupyter Notebooks ii) Google Colab, GPUImage, Cuda, Aforge/Accord.NET
iii) Wireshark, Burp Suit, Nessus iii) OR-Tools, Locust.io, httperf, Apache IMeter, Siege
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L : Theory Lecture
T : Tutoria

P: Practica

D : Drawing/ Design

FOUR YEAR DEGREE COURSE IN BACHELOR OF TECHNOLOGY
BRANCH: CHEMICAL ENGINEERING
CREDIT GRADE SYSTEM
SEMESTER PATTERN
SEMESTER : FOURTH

Teaching Scheme Examination Scheme
Tot Durat : Max. Marks .
Sr. Category Subjec Subject al cre ion of Maximum Marks Min. Proctical Totdl M aﬂmu
No t Code L T | PD | Hou | & Paper | Theo | College Total Pass Marks :
dits Passing
rsiw s ry Assessment Marks | Externa | Interna Marks
eek (Hrs.) | Paper
Engineering Applied Physical i i
1 Science Course 4CHO1 Chemistry 3 3 3 3 80 20 100 40
2 En_gl neering 4CHO02 M aCh_I ne Des gn & 3 - - 3 3 3 80 20 100 40 _— _— _— _—
Science Course Drawing
3 | Professional 4CHO3 | Fluid Flow Operation 3 |- - |33 3 80 20 100 | 40
Core Course
4 | Professional 4cHog | Chemical Bngg. | 3 | .| - | 3| 3 3 80 20 100 40
Core Course Thermodynamics-||
Professional Chem. Engg. Operation —I i i
5 Core Course 4CHO05 (Mech. Operation) 3 3 3 3 80 20 100 40
Humanities & . .
6 Social Science 4ES06 | Environmental Studies 2 - - 2 2 3 80 20 100 40
Engineering Applied Physical i i
! Science Course A4CHO7 Chemistry-Lab 2 2 ! 25 25 50 25
g | Professional 4CHO8 | Fluid Flow Operation-Lab | - |- | 2 | 2 | 1 | — | - 25 25 50 25
Core Course
9 Professional ACH09 Chem. Engg. Thermo.-11 — i i > > 1 o5 o5 50 o5
Core Course Lab.
Professional Chem. Engg. Operation —I i i
10 Core Course 4CHI0 (Mech. Operation)- Lab 2 2 ! 25 25 50 25
Tota 17 -1 08| 2| 21 600 200
Grand Total | 600 200 800

Note - (i) Environmental Science as per Direction No. 20/2021. (ii) For subject 4CH02 Machine Design & Drawing, Students are expected to submit minimum 5 drawing sheets.
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L : Theory Lecture
T : Tutoria

P: Practica

D : Drawing / Design

FOUR YEAR DEGREE COURSE IN BACHELOR OF TECHNOLOGY
BRANCH: CHEMICAL ENGINEERING
CREDIT GRADE SYSTEM
SEMESTER PATTERN
SEMESTER : FIFTH

Teaching Scheme Examination Scheme
Sr .
N Category Sulgjdect Subject Total _ Duration Maximum Marks Min. Mgrxéclzlca{;lks I-\rgf;l( Maximum
o. Code L | T |PD| Hour/ | Credits | of Papers Theor Collene Total Pass S Passing
week (Hrs.) y 9 Marks | Externd | Internal Marks
Paper Assessment
Professional
1 Core Course 5CH 01 | Heat Transfer 311 - 4 4 3 80 20 100 40
Professional Chem. Engg. Process-|
2 = 5CHO02 | (Inorganic Chemical | 3 | 1 - 4 4 3 80 20 100 40
Core Course
Technol ogy)
Professional Materid  Science &
3 Core Course 5CHO03 Engineering 4 | - - 4 4 3 80 20 100 40
4 | Professiona | oo | professional Electiverl 3 |- - 3 3 3 80 20 100 40
Core Course
Professional
5 | Elective 5CHO05 | Open Elective- | 3| - - 3 3 3 80 20 100 40
Course
g | Professond | g o6 | Hegt Tranfer- Lab -1 2 2 1 25 25 50 25
Core Course
Professional Materid Science &
7| coreCourse | > CH07 Engineering Lab S| 2 2 1 25 25 50 25
Total 6|2 | 4 22 20 500 100
Grand Total | 500 100 600
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NOTES:

1. An Orientation Program / MOOC Courses of 15 hours duration on ‘Indian Constitution’ to be offered to the students during the Fifth Semester.
2. Students have to select the Open elective-1 from the other disciplines, offered by other departments or specialize expertise availablein the ingtitute.
3. List of Open Elective-l offered by Chemical Engineering Department:

A) Risk & Safety Management

4. List of Professional Elective-l :
a) Air Pallution Control

b) Economics and Management

Polymer Science and Technology Subject can be opt by students from chemica engineering and all other engineering descipline — Offer ed by expertise from Polymer Technology

khkkkkkkkhkkk
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L : Theory Lecture
T : Tutoria

P: Practica

D : Drawing / Design

FOUR YEAR DEGREE COURSE IN BACHELOR OF TECHNOLOGY
BRANCH: CHEMICAL ENGINEERING
CREDIT GRADE SYSTEM
SEMESTER PATTERN
SEMESTER : SIXTH

Teaching Scheme Examination Scheme
S .
Subject . ; ; . Max. Marks .
N | Category c on > Subject p | Totd | | Duration Maximum Marks Min. Practical Total | Maximum
o. L T D Hours dits of Papers Theory | College Tota Pass Marks | Passing
/week (Hrs.) Paper Assessment Marks | Externd | Internal Marks
e Chemical Engg.
1 | Professona | g 01 | Operationll (Mass| 3 | 1| - | 4 4 80 20 100 40
Core Course 3
Transfer-1)
Chemical Engg
Professional Process -1
2 | coreCourse | 8 CH 92 (Organic  Chemical 30 3 3 3 80 20 100 40
Technol ogy)
Professional Computer
3 6 CH 03 | Programming & | 3 1] - 4 4 3 80 20 100 40
Core Course L
Application
Professional Professional
4 Core Course 6 CHO04 Elective || 3 - - 3 3 3 80 20 100 40
Professional
5 | Elective 6 CHO5 | Open Elective- Il 3 - - 3 3 3 80 20 100 40
Course
i Chemical Engg.
6 gro‘feo%?:'e 6CHO6 | Operationll (Mass| - | - | 2| 2 1 25 25 50 25
Transfer)- | Lab
e Computer
7 gro‘feo%?:'e 6CH 07 | Programming &| - | -2 2 1 25 25 50 25
Application-Lab
Minor Project/Skill
8 | Project 6 CH 08 | Laboratory /Innov. | - -] 2 2 1 25 25 50 25
Lab.
Total 15126 23 20 500 150
Grand Total | 500 150 650
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NOTES:
1. Orientation Program / MOOC Courses of 15 hours duration on ‘Indian Traditional Knowledge’ to be offered to the students during the Sixth Semester

2. Students have to select the Open elective-II from the other disciplines, offered by other departments or specialize expertise available in the Institute.

3. List of Open Electives-II offered by Chemical Engineering Department :
A) Renewable Energy Sources
B) Composite Technology -

o Composite Technology - Subject can be opt by students from chemical engineering and all other engineering descipline- Which Offered by expertise from Polymer Technology.

4. List of Professional Elective-II :
(a) Process equipment Design and Drawing
(b) Fuel Technology

skokskokokokokkokokkok
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L : Theory Lecture
T : Tutoria

P: Practica

D : Drawing / Design

FOUR YEAR DEGREE COURSE IN BACHELOR OF TECHNOLOGY
BRANCH: CHEMICAL ENGINEERING
CREDIT GRADE SYSTEM

SEMESTER PATTERN
SEMESTER : SEVENTH

Teaching Scheme Emamination Scheme
Sr. Subject i L T | PP | Tota | Credits | Duration | Maximum Marks Total Min. Max.Marks Total Maximu
No. | Catedory Code | Subiect D | Hours of Papers Pass Practical Marks m
Week (Hrs)) Theory College Marks Exte Passing
Assesm Internal Marks
Paper ent rnal
Professional Chemical Engg Operation — |11 i i
1 Core Course 7CHOL (Mass Transfer- 11) 3 3 3 3 80 20 100 40
> Professional 7 CH 02 Chem. Reaction Engineering — 3 i i 3 3 3 80 20 100 40
Core Course I
g | Professond | 7 03 | process Dynamics & Control 3 | -]-| 3 3 3 80 20 100 40 | -
Core Course
4 | Professiond 2oy 64 | Prant Design & Process Engg. 3 | -]-| 3 3 3 80 20 100 40 | -
Core Course
Professional
5 | Elective 7CHO5 | Professional Elective— 3 3 - |- 3 3 3 80 20 100 40
Course
Professional Chemical Engg Operation — II1
6 | corecourse | 1 CH 06 (Mass Transfer- I1)-Lab i |2 2 1 25 25 50 25
7 Professional 7 CH 07 Chem. Reaction Engineering — i 0 > 1 o5 o5 50 o5
Core Course I- Lab
Professional :
8 Core Course 7 CH 08 | Process Dynamics & Control - -1 2 2 1 25 25 50 25
Professional Professional
9 Elective 7CHO09 Elective-lll Lab - -1 2 2 1 25 25 50 25
10 | Project 7CH10 | Project & Seminar 8 8 4 - 50 50 25
Tota 15 - | 16 31 23 500 250
Grand Total | 500 250 750
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NOTE 1: For Professional Elective-111
» The Elective course will be offered as per the availability of the faculty with College /institute & only if the number of students opting for such elective are higher.

7CHO5: PROFESSIONAL ELECTIVE - :
1. Industrial Waste Treatment

2. New Separation Techniques

3. Optimization of chemical Process

4. Smart Materials.

NOTE 2: For Industrial Training/ Internship :

During the course of study from I11 to VII semester each student is expected to undertake a minimum of two industrial visits and undertake a minimum of
two weeks of industry/ field training/Internship. The students are expected to submit a report, which shall be evaluated by an internal assessment committee
at the end of VIl semester.

khkkkkkkkhkkhkkk
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Note:

L : Theory Lecture
T : Tutoria

P: Practica

D : Drawing / Design

FOUR YEAR DEGREE COURSE IN BACHELOR OF TECHNOLOGY
BRANCH: CHEMICAL ENGINEERING
CREDIT GRADE SYSTEM
SEMESTER PATTERN
SEMESTER: EIGHTH

Teaching Scheme Examination Scheme
St Subject - Total Duration | Maximum Marks Min. Max. Marks Total | M&iMu
: L | T | PD | Hourd | Credits | of Papers Total K Marks Pass
week (Hrs.) Theory | College Mar Externa | Internal ng
Paper | Assessment S Marks
1 | Professond gy | Transport 3| - - 3 3 3 80 20 100 | 40
Core Course Phenomenon
p | Professional gcHoz | Chem  Readtion) | | 3 3 3 80 20 100 | 40
Core Course Engineering - 11
3 | Professona 8CHO3 | SysemModdling | 3 | - | - 3 3 3 80 20 100 | 40
Core e Course
Professional Professional
4 Elective 8CHO4 3| - - 3 3 3 80 20 100 40
Elective— IV
Course-l|
Professional Professional
> | EledtiveCourse | 8H® | Elective—1v Lab. | T | T | 2| 2 ! % % 0 %
6 Professonal | g hg | Chem. Reaction) ||, 2 1 25 25 50 25
core Course Engineering-I1 lab
7 | _Professiona g0z | project& Seminar | - | - | 12 | 12 6 75 75 150 | 75
Elective Course
Total 12| - | 16 28 20 400 250
Grand Total | 400 250 650

for such elective are minimum thirty.
8CHO04 PROF. ELECTIVE -1V
1.Petrochemical Technology

2. Industrial Piping
3.Energy & Environment Enginneing

khkkkkkk

The Elective will be offered as per the availability of the faculty with the college /Institute & only if the number of student opting
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OrdinanceNo. 1
OrdinanceNo. 2
OrdinanceNo. 4
OrdinanceNo. 6
OrdinanceNo. 18/2001

OrdinanceNo. 9
OrdinanceNo. 10
OrdinanceNo. 19

1
SANT GADGE BABA AMRAVATI UNIVERSITY

SPECIALNOTE FOR INFORMATION OF THE STUDENTS

Notwithstanding anything to the contrary, it is notified for general
information and guidance of all concerned that a person, who has
passed the qualifying examination and is digiblefor admission only
to the corresponding next higher examination as an ex-student or an
external candidate, shall be examined in accordance with thesyllabus
of such next higher examination inforceat thetime of such examination
in such subjects papers or combination of papers in which students
from University Departments or Colleges are to be examined by the
University.

Be it known to all the students desirous to take examination/s for
whi ch this prospectus has been prescribed should, if found necessary
for any other information regarding examinations etc., refer the
University Ordinance Booklet the various conditions/provisions
pertaining to examination as prescribed in the following Ordinances.

Enrolment of Students.

Admission of Students

National cadet corps

Examinationsin General (relevent extracts)

An Ordinance to provide grace marks for
passing in aHead of passing and I nprovement
of Division (Higher Class) and getting
Distinction in the subject and condonation
of defficiency of marksin asubject in

all the faculties prescribed by the Statute
No.18, Ordinance 2001.
Conduct of Examinations (relevent extracts)
Providing for Exemptionsand Compartments

Admission of Candidatesto Degrees.

OrdinanceNo. 109

OrdinanceNo. 5/2010
OrdinanceNo0.19/2001

2

Recording of a change of nameof aUniversity
student in the records of the University.

For improvement of Division/Grade.

An Ordinance for Central Assessment
Programme, Scheme of Evaluation and
Moderation of answerbooks and preparation
of results of the examinations, conducted by
the Universty, Ordinance 2001.

Dineshkumar Joshi
Registrar
Sant Gadge BabaAmravati University

PATTERN OF QUESTION PAPER ONTHE UNIT SYSTEM

The pattern of question paper asper unit system will be boradly

based on the following pattern.

@

@

©)

@
(%)

Syllabus has been divided into units equal to the number of
guestion to be answered in the paper. On each unit therewill be
aquestion either along answer type or a short answer type.
Number of question will be in accordance with the unit
prescribed in the syllabi for each paper i.e. there will be one
guestion on each unit.

For every question long answer type or short answer typethere
will be an alternative choice from the sameunit. However, there
will be nointernal choicein aquestion.

Division of marks between long answer and short answer type
guestion will beintheratio of 40 and 60.

Each short answer type question shall Contain 4 to 8 short sub
guestion with nointernal choice.



DIRECTION
No. 31/2011 Date: 10-06-2011
Subject :- Schemes of teaching & examinations of I1I to VIII/X
Semesters as per Credit Grade System of various
branches in the faculty of Engineering & Technology.

Whereasfaculty of Engineering & Technologyin itsmeeting held
on 6™ June, 2011 vide Item No0.39 accepted and recommended schemes of
teaching & examinations of semesters 11 to VIII/X as per Credit Grade
System of various branches in the faculty of Engineering & Technol ogy
for itsimplementation from the session 2011-2012 in phase wise manne,

AND

Whereas the schemes of teaching & examinations of semesters
Il toVIII/X asper Credit Grade System of variousbranchesin thefaculty
of Engineering & Technol ogy wereaccepted by theHon’ble Vice Chancellor
u/s Section 14(7) of M.U.Act, 1994 on behalf on Academic Council on 9"
April, 2011,

AND

Whereas these schemes of teaching & examinations of various
branches as per Credit Grade System in the faculty of Engineering &
Technology are required to be regulated by the Regulation,

AND

Whereas the process of making the Regulation islikely to take
sometime,

AND

Whereas the schemes of various branches as pere Credit Grade
System in thefaculty of Engineering & Technology areto beimplemented
from the academi c session 2011-2012,

AND

Whereassyllabi of various branchesin the faculty of Enginering
& Technology areto be sent for printing,

Now, therefore, |, Dr.Mohan K.Khedkar, Vice-Chancelor of Sant
Gadge BabaAmravati University in exercise of powers conferred upon me
under sub section (8) of Section 14 of the Maharashtra UniversitiesAct,1994
hereby direct asunder :-

1) ThisDirection shall becalled “Schemesof teaching & examinations
of 1l to VIII/X Semesters as per Credit Grade System of various
branchesin thefaculty of Enginering & Technology, Direction, 2011".

2  ThisDirection shall comeintoforce from the date of itsissuance.

3  Schemesof teaching and examinationsof 11 toVI11/X semestersas
per Credit Grade System of the following branches shall be as per
respective A ppendices appended with this Direction :-

BRANCH

RENC AN NG RSN IS N

Civil Engineering
Mechanica Enginering
Production Engineering

Appendix No.

Electrical Engineering (Electronics& Power) D

Electrical and Electronics Engineering
Electrical Enginering (Electrica & Power)
Electrical Enginering

Electronics& Telecommunications Engineering

ElectronicsEngineering

Instrumentation Engineering

Computer Science & Engineering
Computer Engineering

Architecture

TextileEngineering

Chemical Engineering

Chemical Technology (Polymer) (Plastic)
Technology

Chemical Technology (Food, Pulp & Paper,
Oil & Paint and Petrochemical Technology)
Information Technol ogy

Biomedical Enginesring

Dr.Mohan K.Khedkar

sd/-

A

TOoOZZIrxX«—ITOmTMm Ow

nwxou O

ViceChancellor
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FOUR YEAR DEGREE COURSE IN BACHELOR OF ENGINEERING
BRANCH - CIVIL ENGINEERING -SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTER- SEVENTH Appendix-A
TEACHING SCHEME EXAMINATION SCHEME
H\,‘\)"I-[:J]?E ! E THEORY PRACTICAL
| E s | 3 5 é : MAX. MAX.
- Subject EA- e8|k OFPAPER | MARKS | MARKS | popy | (NG MAX- MARKS TOTAL | PASSING
& _éé S|z ; © (Hr.) oaren | ASSESMENT MARKS MARKS
- ﬁ EXTERNAL I INTERNAL
THEORY
01 | 7CE01 | Theory of Stuctures-ll N I A P 3 80 2 100 40 - -
02 | 7CE0Z | Geotechnical Engineering-1l a1 -] a4 3 30 ) 100 40 - -
03 | 7CE03 | Structural Design-if a | - - [a]a 4 30 2 100 40 - .
04 | 7CE04 | Environmental Engineering-1 a| - | -] a4 3 30 ) 100 40 - -
05 | 7CE05 | Professional Efective-1 s [ -] - T a4 3 80 2 100 4 - -
PRAGTICALS / DRAWING / DESIGN
06 | 7CE06 | Theory of Stuctures-li - Lab HIEEEEE - - - - - 25 2 50 25
07 | 7CE07 | Geotechnical Engineering-ii - Lab S22 ] - - - - - 25 2 50 2
08 7CEO08 | Structural Deslgn-ll - Lab - - 2 2 1 - - - - - 25 25 L] 25
09 | 7CE09 | Project & Seminar a2 2] - - - - - 50 50 2
Total s 2 8§ 28 27 300 200
GRAND TOTAL : 700
Professional Elective-/ () Advanced Water Treatment (i) Advanced Geofechnical Enginsering (i) Water Power Engineering () Prestressed Concrete (v) Artificial Neural Network & Fuzzy Logic (v) Advanced Concrete
Technology (vi)) Environmental Pollution & Rural Sanitation (vii) Advanced Earthquake Engineernig
SEMESTER : EIGHTH
THEORY
01 | 8CE01 | Water Resources Engineering-il 3 - -] 3|3 3 80 20 100 40 - -
02 | 8CE02 | Environmental Engineering-I NEEEEE 3 80 ) 100 40 - -
03 | BCEO3 | Project Planning & Management 3 - -] 33 3 80 2 100 4 - -
04 | 8CEO4 | Professional Elective-ll a| -] -] a4 3 30 P 100 4 - -
PRACTICALS / DRAWING / DESIGN
05 | 8CE05 | Water Resources Engineering-Ii-Lab -T2 - - - - - 2 2 50 2
06 | 8CE06 | Environmental Engineering-li - Lab a2 ]2 ] } - ; ; ; 2 % 50 2
07 | 8CE07 | Project & Seminar -l 6| 6|12 - - 75 75 150 75
Total 13 10 23 27 400 250

‘GRAND TOTAL : 650

Professional Elective-li *()) Advanced Design of Steel Structures (i) Advanced Waste Water and Industrial Waste Treatment (i) Finite Element Method (iv) Dam Engineering (v) Advanced Engineering Geology (vi) Matrix
*(ix) Advanced Design of RCC Structures

Computer Analysis of Structures (vij) Adh

o "

*PAPER 4 HOURS DURATION.

lysis (vil)) Rock Mechanics
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FOUR YEAR DEGREE COURSE IN BACHELOR OF ENGINEERING
BRANCH - MECHANICAL ENGINEERING -SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTER- SEVENTH Appendix- B
TEACHING SCHEME EXAMINATION SCHEME
HOURS / -
WEEK i o THECORY PRACTICAL

s | He e | = 3 % g DURATION n.m{is M"'Aii's MIN, MAX. MARKS MIN.
f .gs Subject § £ E S| 5 OF PAPER THEORY COLLEGE TOTAL | PASSING TOTAL | PASSING
) @ 3| e 2 {Hrs.) PAPER | ASSESMENT MARKS | EXTERNAL INTERNAL MARKS
THEQRY

01 | 7MEO1 | Machine Design & Drawing-I| 3 - - 3 3 4 80 20 100 40 -

02 | 7TMEO2 | Energy Conversion-lI 3 1 4 4 3 80 20 100 40

03 | 7MEO3 | Industrial Management and Costing 3 1 - 4 4 3 80 20 100 40

04 | TMED4 | Automation Engineering 3 1 - 4 4 3 80 20 100 40 -

05 | 7MEOS | Professional Elective-| 3 1 - 4 4 3 80 20 100 40
PRACTICALS / DRAWING / DESIGN

06 | 7MEO6 | Project & Seminar - - 2 2 4 - - - - - 50 50 25
07 | 7MED7 | Machine Design & Drawing-ll-Lab. - - 2 2 1 - - - - - 25 25 50 25
08 | 7MEO8 | Energy Conversion-li-Lab - - 2 2 1 - - - - - 25 25 50 25
09 | 7MEO9 | Automation Engineering-Lab - - 2 2 1 - - - - - 25 25 50 25
10 | 7ME10 | Professional Elective-l - Lab - - 2 2 1 - - - - - 25 25 50 25
Total 15 4 10 29 27 500 250
GRAND TOTAL : 750
Professional Elective-1 (1) Non Conventional Energy System (2) Tool Engincering (3) Artificial Intelligence & Expert Systems (4) Mechatronics
SEMESTER : EIGHTH

THEORY

01 | 8MEO1 | Elective-Il 3 3 3 3 80 20 100 40 -

02 | 8MEOZ | Elective-lll 3 - - 3 3 3 80 20 100 40 -

03 | BMEO3 | I.C. Engines 3 - - 3 3 3 80 20 100 40

04 | 8MED4 | Opertaions Research Techniques 3 - - 3 3 3 80 20 100 40 -
PRACTICALS / DRAWING / DESIGN

05 | BMEOS | Project & Seminar ] 6 | 12 75 75 150 75
06 | BMEOG | Professional Elective-lll-Lab - - 2 2 1 - - - - - 25 25 50 25
07 | 8MEO7 | I.C. Engines-Lab - - 2 2 1 - - - - - 25 25 50 25
08 | BMEO8 | Opertaions Research Techniques-Lab - - 2 2 2 - - - - - 25 25 50 25

Total 12 12 24 27 400 300

GRAND TOTAL : 700

Professional Elective-II (1} Automobile Engineering (2) Production Planning & Control (3) Management Information Systems (4) Advanced Manufacturing Systems

Professional Elective-111

1) Refrigeration & Air Conditioning  2) Machine Tool Design  3) Finite Element Methods  4) Robotics




FOUR YEAR DEGREE COURSE IN BACHELOR OF ENGINEERING
BRANCH - ELECTRICAL ENGINEERING (ELECTRONICS & POWER) -SEMESTER PATTERN (CREDIT GRADE SYSTEM)
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SEMESTER - SEVENTH

Appendix- C
TEACHING SCHEME EXAMINATION SCHEME
HOURS /| WEEK ﬁ " THEORY PRACTICAL
_ — 52| A MAX. MAX, MIN.
f:' (}%g Subject ;51 % o a % 2 OF PAPER MARKS | ARKS | TOTAL | Thoere MAX. MARKS roraL | pasainG
= (Hr) PAPER | ASSESMENT EXTERNAL | INTERNAL MARKS
THECRY
01 | 7VEPO1 | Control System Il 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
02 | 7EPDZ | Power System Operation & Control 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
03 | 7EPO3 | Electrical Power - Il 4 _ _ 4 4 3 80 20 100 40 _ - - -
04 | 7EPO4 | Switchgear & Protection 4 _ 7 4 4 3 80 20 100 40 _ _ _ _
05 | 7EPO5 | Professional Elective - | * 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
06 | 7EPO6 | Project & Seminar _ _ 2 2 4 _ _ _ _ _ 1} 50 50 25
a7 TEPOY7 Electrical Power - |I- Lab -~ -~ 2 2 1 _ _ -~ -~ -~ 25 25 50 25
08 | 7EPO8 | Switchgear & Protection- Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
TOTAL 20 _ 6 26 | 26 500 160

TOTAL 6560

* Professional Elective - | 1] Process Control System 2] Computer organisation 3] Computer Methods in Power System Analysis 4] Artificial Intelligence
SEMESTER- EIGHTH
THEORY
01 | 8EPO1 | Power System Stability 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
02 | 8EP0Z | High Voltage Engineering 4 B _ 4 4 3 80 20 100 40 _ _ _ _
03 | 8EPO3 | Digital Signal Processing 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
04 | BEPO4 | Professional Elective - II** 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
05 | BEPO5 | Project & Seminar B B 5] 3] 12 B B B B B 75 75 150 25
06 | BEPO6 | Digital Signal Processing- Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
TOTAL 14 o 8 22 27 400 200
TOTAL 600

** Professional Elective - 11

1] Electric Drives & Control 2] Power Quality 3] Embedded Syatems 4] Generalised Machine Theory
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FOUR YEAR DEGREE COURSE IN BACHELOR OF ENGINEERING

SEMESTER- SEVENTH Appendix-D
TEACHING SCHEME EXAMINATION SCHEME
HOURS| | 5 THEORY PRACTICAL
.| & e | = g |5 puration | MAX. PASSIG MAX. MARKS MIN,
= T Subject § 'é g g ] OF PAPER T":l"é%';ﬁ, MAX. :'::EKSS;"CE?".I'."EGE TOTAL MARKS TOTAL | PASSING
= = = I ] (Hr.) MARKS
] ‘é PAPER EXTERNAL | INTERNAL
THEORY
01 | 7EX01 | Utilisation of Electrical Energy 4 _ _ 4 3 80 20 100 40 _ _ _ _
02 | 7EX02 | Electronic Communication 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
03 | 7EX03 | Computer Organisation 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
04 | 7EX04 | Power Electronics - Il 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
05 | TEX05 | Professional Elective - 1* 4 _ _ 4 4 3 80 20 100 40 _ _ - -
PRACTICALS | DRAWING / DESIGN
06 | 7EX06 | Project & Seminar _ _ 2 2 4 _ _ _ _ _ _ 50 50 25
07 | 7EX07 | Utilisation of Electrical Energy-Lab. _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
08 | 7EX08 | Computer Organisation-Lab. _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
09 | TEX09 | Power Electronics - ll-Lab. _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
TOTAL | 20 _ 8 28 | 27 500 200
TOTAL 700
* Professional Elective - | 1] Process Control System 2] Power System Simulation 3] High Voltage Engineering 4] Wind Electrical Systems
SEMESTER : EIGHTH
THEORY
01 | 8EX01 | Power System Operation & Control 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
02 | 8EX02 | Switchgear & Protection 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
03 | 8EX03 | Embedded Systems 4 _ _ 3 80 20 100 40 _ _ _ _
04 | BEX04 | Professional Elective - 1I** 4 _ _ 4 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
05 | S8EX05 | Project & Seminar _ _ 6 6 | 12 _ _ _ _ _ 75 75 150 25
06 | SEX06 | Embedded Systems-Lab. _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
TOTAL | 14 | _ 2 |27 400 200
TOTAL 600

** Professional Elective - Il 1]Power System Management 2] Fuzzy Logic & Control 3] RPC & Facts Controller 4] Power Quality
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FOUR YEAR DEGREE COURSE IN BACHELOR OF ENGINEERING

SEMESTER - SEVENTH

Appendis - E

TEACHING SCHEME EXAMINATION SCHEME
HOURS | <
WEEK E @ THEQRY PRACTICAL
= b= MAX. MAX. MIN.
s o e | = £2| 8 DURATION MIN.
z %8 Subject i1 8|23 5 oFpaper | MARKS | MARKS | torau | FhsnKs MAX. MARKS TOTAL | PASSING
| 28 3P = (Hr) THEORY | COLLEGE MARKS
: PAPER | ASSESMENT EXTERNAL | INTERNAL
THEORY
01 TELDA1 Control System || 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
02 | TELO2 | Power System Operation & Control 4 _ _ 4 4 3 80 20 100 40 _ _ - _
03 | 7ELO3 | Electrical Power - Il 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
04 | 7ELO4 | Switchgear & Protection 4 _ _ 4 4 3 a0 20 100 40 _ _ _ _
06 | 7ELOS | Professional Elective - 1" 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
06 | 7ELOG | Project & Seminar _ _ 2 2 4 _ _ _ _ _ ] 50 50 25
07 | 7TELO7 | Electrical Power - ll-Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
08 TELOB | Switchgear & Protection-Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
TOTAL | 20 | _ 6 26 | 26 500 150

TOTAL 850
* Professional Elective - | 1] Process Control System 2] Wind Electric Systems 3] Computer Methods In Power System Analysis 4] Artificial Intelligence
THEORY Semester : Eighth
01 | 8ELO1 | Power System Stability 3 B B 3 3 3 80 20 100 40 _ _ _ _
02 | BELOZ | High Voltage Engineering 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
03 | BELO3 | Digital Signal Processing 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
04 | 8ELO4 | Professional Elective - II** 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
05 | 8ELO5 | Project & Seminar _ _ 6 6 12 _ _ _ _ _ 75 75 150 25
06 | BELO6 | Digital Signal Processing Lab _ _ 2 1 _ _ _ _ _ 25 25 50 25

TOTAL 14 _ 8 22 27 400 200
TOTAL 600

** Professional Elective = Il 1]Electric Drives & Control 2] Power Quality 3] Power System Management 4] Generalised Machine Theory




FOUR YEARDEGREE COURSE IN BACHELOR OF ENGINEERING
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BRANCH :ELECTRICAL ENGINEERING - SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTER - SEVENTH Appendix-F
TEACHING SCHEME EXAMINATION SCHEME
! 5| o THEORY PRACTICAL
2 g-% Subject E E e g E % 3‘%'@2 ”’::f‘.s “h;ﬁs TOTAL mhgllehG e TOTAL Pn’gghc
& | &S FIE|%| 2 (Hr) | THORY | COLLEGE MARKS | EXTERNAL | INTERNAL MARKS
THEQRY
01 | 7EEQ1 | Control System Il 4 - 4 4 3 80 20 100 40 - _ _ -
02 | FEEQ2 | Power System Operation & Control 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
03 | 7EEQ3 | Electrical Power - Il 4 - - 4 4 3 80 20 100 40 - _ _ -
04 | TEED4 | Switchgear & Protection 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
05 | 7EE05 | Professional Elective - 1* 4 I R 4 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
06 | 7EE06 | Project & Seminar _ _ 2 2 4 _ _ _ _ _ ] 50 50 25
07 | 7EEQ7 | Electrical Power - Il -Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
08 | 7TEEQ& | Switchgear & Protection -Lab _ _ 2 2 1 _ _ - _ _ 25 25 50 25
TOTAL | 20 _ 6 26 | 26 500 150

TOTAL 850

* Professional Elective - | 1] Process Control System 2] Wind Electrical Systems 3] Computer Methods in Power System Analysis 4] Ariificial Intelligence
Semester : Eighth
THEORY
01 BEED1 Power Systemn Stability 3 _ _ 3 3 3 B0 20 100 40 _ _ _ _
02 | BEEDZ | High Voltage Enginsering 4 Sl al 4 3 80 20 100 40 _ _ _ _
03 | BEEO3 | Digital Signal Processing 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
04 | BEE04 | Professional Elective - II** 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
05 | BEEOS | Project & Seminar _ _ 6 5] 12 _ _ _ _ _ 75 75 150 25
06 | 8EE0E | Digital Signal Processing -Lab _ _ 2 1 _ _ _ _ _ 25 25 50 25
TOTAL | 14 | _ 8 |22 |27 400 200
TOTAL 600

** professional Elective - il 1] Electric Drives & Control 2] Power Quality 3] Power System Management 4] Generalised Machine Theory




n
FIVE YEARDEGREE COURSE INBRANCH OFARCHITECTURE
SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTER - SEVENTH Appendix-G
TEACHING SCHEME EXAMINATION SCHEME
Hﬁ:gi, = g = MAX mE:A:Y MIN e
s | 2 Subject § Ele 28 E OFPAPER | MARKS | MARKS | ror, | PASSING MAX. MARKS ToTaL | PASSiNG
s | 28 LR 2 () | asEm | AsSESHENT SR [ INTERNAL MARKS
THEORY
1 07AR01 | Advance Construction - | 2 - - 2 2 4 80 20 100 40 _ - - _
2 07AR02 | Environmental Services - | 3 _ 3 3 3 80 20 100 40 _ _ _ _
3 07AR03 | Professional Practice 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
4 07ARO4 | Urban Planning 2 _ _ 2 2 3 80 20 100 40 _ _ — —
5 07ARO5 | Architectural Structure - VI 2 1 _ 3 3 3 80 20 100 40 _ _ _ _
SESSIONAL / PRACTICAL
6 | O7TAROE | Architectural Design Studio - VII _ _ 8 8 8 _ _ _ _ _ 100 100 200 100
T 0TARD7 | Advance Construction Studio - | _ _ 4 4 2 _ _ _ _ _ 25 25 50 25
07AROB | Urban Planning Studio _ _ 4 4 2 _ _ _ _ _ 25 25 50 25
Total | 12 1 16 | 29 | 25 500 300
TOTAL 800
Note: Consider one hour Lecture / Tutorial and P/D is equal to one credit_for the subjects of Architectural Design _and for all other subjects consider 1hour Lecture & Tutorial = 1credit & 2hour Practical /Design studio. = 1 credit .
Semester : Eighth
THEORY
1 | 08ARD1 | Architectural Design - VIII 2| _ | _ 2] 2 24 200 _ 200 80 _ _ _ _
2 | 0BAROZ | Advance Construction - || 2 _ _ 2 2 4 80 20 100 40 _ _ _ _
3 08AR0D3 | Environmental Services - Il 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
4 08AR0D4 | Sustanaible Architecture 3 _ _ 3 3 3 80 20 100 40 _ _ _ _
5 08AR0S5 | Landscape Design 2 _ _ 2 2 3 80 20 100 40 _ _ _ _
6 08AR06 | Professional Elective - | 3 - - 3 3 3 80 20 100 40 _ - - _
SESSIONAL / PRACTICAL
7 | 0BAROT | Architectural Design Studio - VIII R B 6 6 _ _ _ _ _ 100 100 200 100
08AR08 | Advance Construction Studio - Il _ - 4] 4 2 _ _ _ _ _ 25 25 50 25
08AR09 | Landscape Design Studio _ _ 4 4 2 _ _ _ _ _ 25 25 50 25
TOTAL | 15 _ 14 | 29 | 25 700 300
TOTAL 1000

Professional Elective-l 1) Housing 2) Environmental Planning  3) Construction Management
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SEMESTER : NINETH

TEACHING SCHEME EXAMINATION SCHEME
HOURS | WEEK E . THEORY PRACTICAL
g z 2 . g = . g E E DURATION Mﬂl{x.s MAX. MARKS MINﬁ:ﬁRSKZING MAX. MARKS MIN.
= £3 Subject g £ S K ® OFPAPER | nuenoy COLLEGE TOTAL TOTAL PASSING
e ® i 2 (Hr) PAPER | ASSESMENT EXTERNAL | INTERNAL MARKS
SESSIONAL / PRACTICAL
1 VYARD Practical Training - _ - _ 26 _ _ _ _ _ 150 150 300 150
Total _ _ _ _ 26 _ _ _ _ _ - - 300 -
Practical Training shall be for six month in architectural firms approved by the institutions Total 300
SEMESTER: TENTH
THEORY
1 010ARO1 Professional Elective — Il 2 1 - I 3 ! 3 | 3 80 20 100 I 40 - - - -
SESSIONAL / PRACTICAL
2 010AR02 Architectural Project / Thesis - 6 12 18 18 - - - - - 200 100 300 150
3 010AR03 Seminar - - 6 6 13 - - - - - - 100 100 50
Total 2 7 18 27 24 100 - - - 400 -
Professional Elective — Il 1) Industrial Architecture  2) Climate Responsive Architecture 3} Vernacular Architecture Total 500
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FOUR YEARDEGREE COURSE IN BACHELOR OF ENGINEERING
BRANCH : INFORMATION TECHNOLOGY - SEMESTER PATTERN (CREDIT GRADE SYSTEM)

Appendix-H
SEMESTER -SEVENTH
TEACHING SCHEME EXAMINATION SCHEME
HOURS | WEEK E - THEQORY PRACTICAL
— = £ MAX, MIN.
2 %?; Subject -é g e g § E OF PAPLR RS MCOLLEGE. | TomaL RS MAX. MARKS ToraL | passiue
el e - 1" g (Hr) PAPER ASSESMENT EXTERNAL | INTERNAL MARKS
THEORY
o1 AT01 Digital Signal Processing 4 _ _ 4 4 3 80 20 100 40 _ _ _ _
02 | 7IT02 | Object Oriented System Analysis & Design 4 _ - 4 4 3 80 20 100 40 - - - —
03 7IT03 Web Technology 4 _ _ 4 4 3 80 20 100 40 _ _ —
04 | 7IT04 | Real Time Embedded Systems 4 _ 4 4 3 80 20 100 40 - - - -
05 7IT0S | Professional Elective I 4 _ _ 4 4 3 80 20 100 40 _ _ - —
PRACTICALS / DRAWING / DESIGN
06 | 7IT06 | Digital Signal Processing-Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
o7 7T Web Technology-Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
08 T8 Real Time Embedded Systems-Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
09 7IT09 | Project & Seminar _ _ 2 2 4 - _ - - - - 50 50 25
TOTAL | 20 _ 8 28 27 500 200
TOTAL 700
Professicnal Elective I* (i} Distributed DBMS (i) Modelling & Simulation (iii)Artificial Intelligence & Expert Systems (iv) Multimedia Technologies
Semester [EIGHTH
THEORY
01 | S8IT0I | Digital & Wireless Communication 3 _ _ 3 3 3 80 20 100 40 - — - -
02 | 8IT02 | Metwork Administration & Security 3 _ - 3 3 3 80 20 100 40 - - - -
03 8IT03 | Software Engineering 3 _ _ 3 3 3 80 20 100 40 - - - —
04 8IT04 | Professional Elective I 3 _ - 3 3 3 80 20 100 40 - - - -
PRACTICALS / DRAWING / DESIGN
05 | SITOS | Metwork Administration & Security-Lab _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
06 | 8IT06 | Software Engineering-Lab _ _ 2 2 1 - - - _ _ 25 25 50 25
o7 RITO7 Computer Lab-V (Content Management System) _ _ 2 2 1 _ _ _ _ _ 25 25 50 25
08 8ITO8 | Project & Seminar _ _ 6 6 12 _ _ _ _ _ 75 75 150 75
TOTAL | 12 | _ | 12 | 24 | 27 400 00
TOTAL 700

Professional Elective II* (i) Data Warehousing & Data Mining (i) Web-Commerce (i} Cloud Computing {iv) Neural Networks & Fuzzy Logics
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FOUR YEARDEGREE COURSE IN BACHELOR OF ENGINEERING
BRANCH : BIOMEDICAL ENGINEERING - SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTER - SEVENTH Appendix-I
TEACHING SCHEME EXAMINATION SCHEME
o ! 18 THEORY PRACTICAL
: _ 52| 5 MAX. MAX. MAX. MARKS
2 E—;E Subject % _§ e E% e ggﬁgg: o | conrtse | TomaL PAgI:th ererue | remas | TOAE Pnns:g:hc
i i = (Hr) PAPER | ASSESMENT MARKS MARKS
THEORY
01 | 7BM01 | Bio Signal Processing 4| _ | _| 4| 4 3 80 20 100 40 _ - _ -
02 | 7BM02 | Artificial Organs and Rehabilitation Engineering 4| _ | _| 4| 4 3 80 20 100 40 _ _ _ _
03 | 7BM03 | Medical Expert Systems 4| _ | _| 4| 4 3 80 20 100 40 _ - _ _
04 | 7BMO4 | Hospital Engineering & Management 4| _ | _| 4| 4 3 80 20 100 40 _ - _ -
05 | 7BMO5 | Professional Elective- * 4| _ | _ |4 4 3 80 20 100 40
PRACTICALS / DRAWING / DESIGN
06 | 7BMOG | Bio Signal Processing-Lab 2] 2|1 _ _ _ _ _ 25 25 50 25
07 | 7BMO7 | Medical Expert Systems-Lab -l 2]2]|1 _ _ _ _ _ 25 25 50 25
08 | 7BM08 | Hospital Engineering & Management-Lab -l 2|2]|1 _ _ _ _ _ 25 25 50 25
08 | 7BM09 | Project and Seminar -l 2]2/|4 _ _ _ _ _ _ 50 50 25
TOTAL | 20 | _ | 8 | 28 | 27 500 200
TOTAL 700
Professional Elective-l * (i) Tissue Engineering
(i) Bio Informatics
Semester ; Eighth
THEORY
01 | 8BMO1 | Professional Ethics & Values 3| _|_|3|s3 3 80 20 100 40 _ _ _ _
02 | 8BM02 | Bio Medical Imaging Systems 3| _|_ |33 3 80 20 100 40 _ _ _ _
03 | 8BM03 | Professional Elective-i* 3| _ | _ |33 3 80 20 100 40 _ _ _ _
04 | 8BMO4 | Bio Medical Embedded System Design 4| _ | _| 4| 4 3 80 20 100 40 _ _ _ _
PRACTICALS / DRAWING / DESIGN
05 | 8BMO5 | Bio Medical Imaging Systems-Lab - 2|2]|1 _ _ - _ - 25 25 50 25
06 | 8BMOG | Bio Medical Embedded System Design-Lab -l 2]2]|1 _ _ _ _ _ 25 25 50 25
07 | 8BMO7 | Project and Seminar | _| 6| 86|12 _ _ _ _ _ 75 75 150 75
TOTAL | 13 | _ | 10 | 23 | 27 400 250
TOTAL 650

Professional Elective - Il i) Bio-Inspired Algorithm i) Biefitigds—&Byramies——
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Unit-I:

Unit-II:

Unit-II1 :

Unit-1V :

Unit-V:

Unit-VI:

BOOKS
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SYLLABUS PRESCRIBED FOR
BACHELOR OF ENGINEERING
CIVIL ENGINEERING
SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTERSEVEN
THEORY OF STRUCTURES-1I

SECTION-A
1 Moment distribution method, application to portal frames
with sway. Multibay, multistoried, symmetrical frames
subjected to symmetric loads only.
2 Slopedeflection method: Application to portal frameswith
side sway.

1 Kani’s method: Continuous beams and single bay single
storey portal frameswith side sway.

2. Multi- bay, multi storeyed frames subjected to symmetric
loads.

1. Castigliano’s second theorem, principle of least work,
Analysis of redundant frames. (up to two degree
redundancy).

2 Analysis of redundant trusses (up to second degree of
redundancy), lack of fit, temperature effect.

SECTION-B

1 Maxwel’s reciprocal theorem, Betty’s theorem, Muller -
Breslau’sprinciple, Influenceline diagramsfor continuous
beams, upto two span only.

2 Tenson coefficient method & itsapplicationsto s mple space
trusses.

1 Flexibility method, static redundancy, flexibility coefficients,
compatibility condition application to beams.

2 Introduction to plastic analysis of steel structure, shape
factor, plastic section modulus, Redistribution of moment,
upper and lower bound theorems, collapseloadsfor beams,
single bay, single storey portals.

Siffness method, kinematic redundancy, stiffness coefficients,
direct stiffness approach, application to continuous beams and
single - bay, single - storey portal.

RECOMMENDED:

1  Junnarkar, S. B., Mechanicsof Structure, Volumel and |1
2 Jainand Arya, Theory and Analysis of Structures

16

3 Reddy.C. S, Basic Structural Analysis, Tata McGraw Hill
4.  Wang, C. K., Elementary Analysis of Structures
5 NorrisandWilbur, Elementary Sructural Analysis

7CE02

Unit I:

Unit I1:

UnitII:

Unit IV:

UnitV:

GEOTECHNICAL ENGINEERING-1I
SECTION-A

Exploratory Programme : Field exploration, objectivesand methods
of exploration planning of exploration programmesoil boring , hand
augers, percuss on boring, rotary wash boring, collection of sample,
split spoon sampler, arearatio, disturbed and undisturbed sample,
SPT test, field vane shear test, geophysical methods, dectrical
resistivity and soil refraction methods. Soil log bore presentation
andinterpretation exploration data.

Bearing Capacity of Shallow foundation :- Different theories:
Terzaghi’s skempton’s, Meyerhof’s BIS method for bearing capacity
, determination bearing capacity of granular soils based on SPT
value. concept of raft foundation and floating foundation.

In situ methods of evaluation of bearing capacity, plate load test,
static cone penetrometer, pressure meter test contact pressure
digribution diagram be ow the base of footing.

Earth pressureatrest, genera & local Stagesof plastic equilibrium,
Rankine’s and coulomb’s theory of active and passive earth
pressureon retainingwall. Influenceof surcharge, water table, wall
friction, Rebhann’sand culmann’ss mplegraphica methodsGround
Improvement : methods of soil stabilization useof admixture(lime,
cement, flyash) in stabilization) Mechanism of reinforced soil, use
of Geo syntheticsmateria asareinforcement, vibroflotation, sand
drain ingallation and preoading.

SECTION-B

Flefoundation : Classfication of pilesandtheir uses, Satic analysis,
formulafor determination of pilecapacity for driven and bored pile
in sandy and in clayey soil , dynamic pile formula Negative skin
friction, factor affectingit, pilesin groupsandtheir capacity, group
efficiency, factorsaffecting group efficiency, behavior of group of
pile in sandy and in clayey soil, pileload te, effect of pile cap.
Criteria for spacing and depth of piles. IS design criterion for
undereamed Filein day and sands

Settlement Evaluation of soilssettlement : immediate, primary and
secondary settlement for footing resting on homogenousisotropic,
cohesive and cohesion lesssoilsrelated to singlefoating, combined
footing, raft foundation etc, sandard for requirement of settlement,



Unit VI :
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total as well as differential settlement, concept of differential
settlement, factors and causes for differential settlement, service
loads, proportioning of footing for uniform settlement computation
of total and differential settlement of asinglepile andgroup of piles
in sandy and clayey sail.

1  Wadlfoundation : Component & their function, snkingof well,
types of force system, and their computation, design criteria
for various components of wells, tilting and shifting

2 Dedgn of cantilever retaining wall and counterfort retaining
Bearing capacity of well asper |S. Cofferdam purpose, various
typestheir suitability

BOOKS RECOMMENDED:

)] Craig: Soil Mechanics.
BowlesJ.E. : Foundation Design Analysis.
Hanson : Theoretical Soil Mechanics.
Peck and Hanson : Foundation Engineering.

Leoner : Foundation Engineering.

3
4
5 Tomlinson : Foundation Engineering.
6
7)

Bramha: Foundation Engineering.
Prakash S. : Analysis and Design of Foundation and Retaining
Structure.

9 Kasmalkar : Foundation Engineering.

10) AroraK.R.: Foundation Engineering.

11) Venkataramiah : Soil Mechanicsand Foundation Engineering.

12) RaoGV.: Engineeringwith Geosynthetics.

7CE03

Unit-1:

UnitII:

Unit-II1:

STRUCTURAL DESIGN-1I
SECTION-A
(R.C.C.STRUCTURES BY LIMIT STATE METHOD)

1 Designofinterior pane of flat dabby direct design method.
(Problem on square panel only)

2 Design of cantilever retainingwall and Counterfort retaining
wall.

1 Design of combined footing.
2 Completedesign of smple, small structureslike Canopies
& Parking shed.

SECTION-B
(PRESTRESSED CONCRETE)

1. Introduction to Prestressed concrete: Materials and their
characteristics, types of prestressing, Methods and various
prestressing systems, Losses of prestress

Unit-1V :
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2 Analysis of beams for flexure, under working load for
Rectangular and flanged sections.

1 Basic Design of rectangular sections for flexure by limit
state method, Design of one way single span slabs.

2 Design of prestressed concrete circular water tanks by IS
code method.
Sudents may be shown video CD, dides, transparencies,
and photograph of actual structures.

BOOKS RECOMMENDED:

A\

Jain, A. K., Reinforced Concrete (Limit State Design)

Jaikrishnaand Jain, Plain and Reinforced Concrete, Volumel and |
Sinham S. N., Reinforced Concrete (Limit State Design)

Edward G. Nawy “Prestressed Concrete- A fundamental Approach”,

PrenticeHall

[

Lin, T.Y.and BurnsN. H., Design of Prestressed Concrete Structures,

John Wiley and Sons.
KrishnaRaju, N.; Prestressed Concrete Structures, TMH; Delhi)
7. Dr.ShahV.L.& KarveSR.: Limit SateDesign.

7CE04

Unit-1:

Unit-I1:

Unit-IIT

ENVIRONMENTAL ENGINEERING-I
SECTION-A

Quantity Estimation of water: Demand of water. Consumption
for various purposes. Fire demand, Per capitademand. Factors
affecting consumption. Fluctuation in demand. Design period,
forecasting population, and design periods for water supply
components.

Sources. Surface sources, ground water sources, Infiltration
Galleries, Relative merits of sources, assessment & suitability,
selection.

Intakeworks: Intakes, type, location, requirement & features.

Water quality: Impuritiesin water, their effects and significance
water bornediseases, collection of water samples. Water analysis
physical, chemical and bacteriological. Water quality standards:
[.S. & WHO, Fow diagrams and layouts of different water
treatment works.

Aeration: Purpose, type of gravity, aerator & spray aerators.
Sedimentation: Plain and with coagulation, different coagulants
used, dose of coagulant, Jar test, coagulant, feeding and mixing
devices. Flocculation, clarrifloculator. Design criteria for
sedimentation tanks, surfaceloading, simple problems of design
of sedimentation tanks.
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SECTION-B

Unit-IV: Filtration :- Rapid sand and slow sand filters, filter media, Rate
of filtration, under drainage system and washing process. Control
system, Negative head, operating difficulties, pressure filter;
Simple design problems on rapid sand filters modifications of
filters. (Dua media, multimedia, upflow, biflow, Diatomaceous
earth).

UnitV: Disinfection :- Requirement of good disinfectant, methods of
disinfection. Chlorination: Methods, prechlorination, post
chlorination. Break point chlorination and super chlorination
formsof chlorine. Use of bleaching powder - Simple problems.
Introduction to tertiary treatmentslike Softening, lon Exchange,
Reverse Osmosis, Defl oridation, Desalination.

Unit-VI: Distribution system: - Types of supply - Continuous, and
intermittent, Types of system - Gravity; Pumping and combined
gravity and pumping, Layouts of distributions system, Dead
end, Gridiron, Circular system and Radial system. Maintenance
of distribution system. Equalising storage, Type of storage
reservoirs, capacity, Typesof conduits, Relative merits, selection,
joints, hydraulic design. Pipelaying and

BOOKS RECOMMENDED:

1 Sed E.W.,Water Supply and Sewerage, Mc-Graw Hill.

2 Kshirsagar S. R., Water Supply Engineering, Roorkee Pub house,
Roorkee.

3 BirdeG S., Water Supply and Sanitary Engineering, Dhanpat Rai and
Sons, Delhi.

4. PunmiaB. C. water Supply Engineering.

7CE05 PROFESSIONALELECTIVE -1
(i) ADVANCED WATER TREATMENT

SECTION-A

Unit-1: Requirementsof water trestment faciliti esdifferent unit operations
and unit processes.
Coordination of unit operations. Common attributes of water
affected by conventional unit operations and processes.
Aeration: rate of gas absorption and desorption, objectives of
aeration, gravity aeratorsand spray aerators, governing factors,
design of aerators, removal of methane, C02,H2S taste, design
and odour.

Unit-Il: Objectives of flocculation, chemica coagulation, concept of
surface charge, coagulating effects of € ectrolytes, zetapotential,
coagulants and coagulant aids, factors affecting coagulation.
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Perikinetic and orthokinetic flocculation - mixing and stirring
devices, flash mixing flocculators, construction and operation of
flocculators, problems on design of flocculators. Pebbled bed
flocculator.

Unit-III: Sedimentation: objectives, theory of sedimentation discrete
settling and hindered settling, settling of floucculant sugpension.
Ideal settling basin and its efficiency. Design, construction and
operation of sedimentation tanks.
Inlet and outlet hydraulics, Sudge, removal and disposal, tube
and plate settlers. Problems on design of sedimentation tanks.

SECTION-B

Unit-IV : Filtration: objectives, design, construction and operation of rapid
and slow sand filters, filtering sand, grain size and size
distribution, preparation of filter sand, hydraulics of filtration.
Hydraulics of fluidized beds. Scour intensification, high rate,
declined rate, upflow biflow, dual media, diatomaceous earth
filters

Unit-V: Disinfection : objectives, different disinfectants, chemical
disinfection, theory, factorsgoverning, and kinetics. Disinfection
by Ozone. Disinfection by chlorine; free available and combined.
availablechlorine, break point chlorination, chemical technology
and other uses of chlorine, manageabl e variabl es.

Unit-VI: Miscellaneous methods of treatment : Water softening: limesoda
and zedlite process, split treatment problems on calcul ation of
dose of lime and soda ash. Iron and Manganese Removal :
Fluoridation and defluoridation. Desalination. Taste and Odour
Removal.

BOOKS RECOMMENDED:

1) Far, Geyer & Okun : Water and Waste Water Engg., John Wiley &
Sons.

2 Mark J. Hammer : Water and Waste Water Technol ogy, John Wiley &
Sons.

3 Sed EW.& GheeM.C.: Water Supply & Sewerage, McGraw Hill Co.

7CE05 PROFESSIONAL ELECTIVE -1
(ii) ADVANCED GEOTECHNICAL ENGINEERING

SECTION-A

Unit-1: Clay mineralogy : Introduction, atomicbonds, classification and
nomenclature, structure of clay mineral, K lonite. Illite and
Montmorillonitegroups, physical properties, clay-water rdations,



UnitII -

Unit-II1 :

UnitlV :

UnitV:

Unit VI :
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diffused double layer, thixotropy, base exchange capacity
formation of different structurein soil deposites, eectrica effects,
electroosmosis, electrophoresis, stemming potential, zeta
potential, clay mineral identification,DTA analysis, X ray
diffraction method.

Seepage : Flownet for anisotropic soil media, construction of
flownet for hydraulic structure on non- homogenous soil,
directional variation of permeability in aniosotropic medium.
Numerical analysis of seepage in layered soil computation of
seepageforce, seepage through earthen dam resting on confined
and unconfined medium entrance discharge and Transfer
condition of line of seepagethrough earth dam.

Three dimensional consolidation. Equation, solution of
3dimensional consolidation equation, consolidation by vertical
sand drain and its design aspect, free strain consolidation with
no smesr, effect of smear zoneon radial consolidation. Calculation
of the degree of consolidation with radial drainsand sol utions of
problems based on this.

SECTION-B

Expansive soils: orgin of sail, intensification of expansive soil,
swdling potential, factorsaffecting the swelling, different systems
of classification, concept of swelling pressure and its
measurementsin thelaboratory, special constructiona measures
adopted for the construction on expansive soils, special
foundations adopted for the congtruction in expansive soils,
concept of cohesive non-swelling techniques and its effect on
expansivesoil.

Soil stabilization concept of mechanical stabilization, physical
and chemical stabilization with organic and inorganic material
likeline, cement, lime, fly ash and mechanisms, variousfactors
affecting stabilization, determination of bearing capacity of
stabilized soil, laboratory and field methods of stabilization, On
various properties of soil.

Geotextile: types, specifications, functions and various
applicationsin thefield of Geotechnica engineering. Reinforced
earth, mechanism of reinforced earth, various constructional
methods and its effect towards altering, the properties of soil,
field situations for application of this techniques. Theory of
Arching, effect of arching, design of yield strip, computation of
vertical stresses.

2

BOOKSRECOMMENDED:

1) ScothR.F. : Principlesof Soil Mechanics.

2  DasB.M.: Advanced Soil Mechanics.

3  Terzaghi: Theoretical Soil Mechanics.

4)  International Conferenceon Expansive Soils.

5  International Conference on Geotextiles.

6  Soil Mechanicsfor Road Engineers, AMSO Series.

7CE05 PROFESSIONAL ELECTIVE-I

(iii) WATER POWER ENGINEERING
SECTION-A

Unitl: Introduction, sources of energy, importance of water power,

egtimation of water power potential, primary and secondary power,
load factor, pondage and pondage factor, load curve.
Type of hydropower plants:- low and high head, run of river,
valley dam, diverson canal, high head diversion, pumped storage
underground, general description, layout, topographical
requirements of each of above.

Unit-Il: Penstocks: general classification, design criteria, economical dia,
anchorages and accessories.

Water hammer :- meaning, rigid and el astic water column theory,
Allievi’scharts.

Unit-IIl: Surgetanks: Necessity, types, function, location, effect of sudden
load change, Hydraulic design of simple surgetanks, stability of
surge tanks.

SECTION-B

Unit-IV: Intakes: types, locations, requirements, trashrack and other
components, control gates, emergency gates.

Unit-V: Hydd channel:- power canal and forebay, general principles of
alignment and capacity, balancing tank.

Turbines:-types, hydraulic features, size, general description of
components and layout, specific speed, choice, approximate
costs.

Unit-VI: Power house:- types, general layout and approximate dimensions.
Non conventional sourcesof energy: - tidal power, wind power,
geothermal power, solar power, elementary principles and
description, application of water power in drilling and blasting of
rocks.

BOOKSRECOMMENDED:

1) Dandekar M.M. & Sharma: Water Power Engineering, Vikas Pub.
House, Delhi.
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Brown J.G, Blackieand Practice: HydroElectricEngg., Val. I, 11 & 11,
W. Sons, London.
Mosonyi E. : Water Power Development, Hungarian Academic
Sciences, Budapest.
Deshmukh M.M. : Water Power Engineering.
Davin C. and Sorenson K.C. : Hand Book of Applied Hydraulics,
McGraw Hill.

7CE05 PROFESSIONAL ELECTIVE -1

(iv) PRESTRESSED CONCRETE
SECTION-A

Unitl: & Analysisand design of beams- Rectangular, flanged and |

sections, for Limit State of flexure, ultimate flexural strength,
recommendations of |.S. codes.

b) Analysis and design of end blocks in post tensional
members -primary and secondary distribution zones,
Bursting and spalling tensions.

Unitll: @ Shear strength of prestressed concrete beams - mode of

failure in beams, recommendations of 1.S. code, ultimate
shear strength of concrete, Design of shear reinforcement.
b) Deflection and bond in prestressed concrete.

UnitIIl: Analysis and design of continuous (upto two spans) and fixed

beams. Elastic analysis, secondary moments, concordant cable,
linear transformations.

SECTION-B

UnitIV: Analysis and design of prestressed concrete structures such as

concrete pipes, poles, deepers, water tanks etc.

UnitV: Analysisand design of portal frames, single storey and limited

to two bays (fixed and hinged)

Unit VI: Design of prestressed concrete bridges (smply supported) for

I.R.C. loadings or equivalent uniformly distributed | oads.

NOTE : Candidates should usethelatest 1.S. Codes.

BOOKS RECOMMENDED:

1  GuyonY.: Prestressed Concrete, Vol. | & 11, John Wiley and Sons,
New York.

2 Krishna Raju, N. : Prestressed Concrete, Tata McGraw Hill Pub.
Company, New Delhi.

3 Lin, T.Y.: Prestressed Concrete, TataMcGraw Hill, New Delhi.

4.  Dayaratnam, P. : Prestressed Concrete Structures, Oxford and IBH

Publishing Company Pvt. Ltd., New Dehi.
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7CE05 PROFESSIONAL ELECTIVE -1

(VVARTIFICIAL NEURAL NETWORK & FUZZYLOGIC
SECTION-A

Unitl: Artificial intdligence, introduction, classification of artificial

intelligence, toolsof artificial intelligence, applicationsof A. 1. in
Civil Engineering.

Unit-Il:  Expert systems, introduction, classification, tools, applications

of expert system in Civil Engineering.
SECTION-B

Unit-III: Neural network, introduction, classification, tools, applications

of neural network in Civil Engineering.

Unit-IV : Fuzzy logic, introduction, classification, tools, applications of

expert systemin Civil Engineering.

BOOKS RECOMMENDED:

1

Rolston D.W. :Principlesof Artificial Intelligence and Expert System,
McGraw Hill International Edition, 1988.

2 Waterman D.A. : A Guideto Expert Systems, Addision-Wesl ey Pub.
Co., 1985.

3 Koestem C.N. and Maher : Expert Systemin Civil Engineering, ASCE,
1986.

4. ASCE’sJourna of Computingin Civil Engineering.

7CE05 PROFESSIONAL ELECTIVE -1

(vi) ADVANCED CONCRETE TECHNOLOGY
SECTION-A

Unit-I:  Admixturesand construction chemicals. Introducti on, admixtures,

plasticizers (Water reducers), action of plasticizers, dispersion,
retarding effect, superplasticizers (High range water reducers),
site problemsin the use of plagticizers, retarders, accelerators,
air-entraining admixtures, pozzolanicor mineral admixtures, fly
ash, silicafume, rice husk ash, metakaolin, ground granulated
blast furnacedag (GGBFS), damp and water proofing admixtures,
I Scode provisionsfor admixtures.

Unit-II: Durability of concrete: Introduction, strength and durability

relationship, volume change in concrete, significance of
durability, impact of water cement ratio on durability, factors
affecting durability, methods of predicting durability, IS code
provisionsfor durability of concrete.
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Unit-IIT: Deformation in concrete: Introduction, deformation of concrete
in Indian climate, permeability, factors contributing cracksin
concrete, sulphate attack, alkali aggregatereaction, corrosion of
embedded steel, controlling measures.

SECTION-B

Unit-IV:  Special concrete and concreting techniques: Introduction to
special concrete, Lightweight, aerated, no-fines, high density,
fibrereinforced, polymer, prepacked, sdf-compacted (self leveled),
and high volumefly ash (HVFA) concrete.

Introduction to special concreting techniques, Gunite or
shotcrete, ferrocement, roller compacted concrete, and ready mix
concrete casting and applications.

Unit-V:  Repairsand rehabilitations: Introduction, need for repairs, crack
width, interaction between permeability, volume change and
cracking, polymer modified mortar, bond aid for plasters, guniting
aid, silicon based water repellent materials, protective and
decorative coatings, injection grout for cracks, coatings to
embedded reinforcement, concrete repair systems, stages of
repair works.

Unit-VI: Non-destructive testing of concrete: Introduction, rebound
hammer, limitations, rebound number and strength of concrete,
penetration technique, pullout test, resonant frequency, pulse
vel ocity method, corrosion analyser, rebar locators.

Students must be shown video CD, dlides, transparencies and
photograph of actual structures.

BOOKSRECOMMENDED:

1 Lea, F. M.: The Chemistry of Cement and Concrete, Edward Arnold
(Publishers) Ltd.

Neville, A. M. : Properties of Concrete, Pitman Publishing Company.
Neville, Brooks: Concrete Technology, ELBS

Orchard, D. F. : Concrete Technology, Applied Science Pub Ltd.
Shetty, M. S. : Concrete Technol ogy, S. Chand

Varshney, R. S. : Concrete Technol ogy, Oxford Pub. House.
KrishnaRaju: Design of ConcreteMixes, McGraw Hill.

Shah and Kale: Reinforced Cement Concrete Design,

Sushil Kumar :Treasure of Reinforced Cement Concrete
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7CE05 PROFESSIONAL ELECTIVE -1
(vii) ENVIRONMENTAL POLLUTION & RURAL SANITATION
SECTION-A

Unitl: General components of environment. Nature and scope of
Environmental pollution, population growth, Degradation due
to human activity. Episodes of Environmental pollution.

Unit-Il: Water pollution-sources of water pollution, effects on water
bodies, D.O. sag curve, pollution control measures, water
pol lution act
Noise pollution: sources of noise pollution, human tolerance
levels, levels of exposure due to various sources, preventive
and curative methods.

Unit-IIT: Report of field visit to municipal waste water treatment plant/
Industrial Effluent treatment plant.

SECTION-B

Unit-IV: Land pollution: solids its effect on the environment, various
methods of collection, treatment and disposal of solid waste,
Hazardouswaste and risk analysis.

UnitV: Environmental Impact assessment : Need for EIA, e ements of
EIA, Environmental attributes, Nature of Impact -Primary,
Secondary, Tertiary, Short Term & Long terms, Local & Regional.

Unit-VI: 1) Rural Sanitation — Collection & disposal of night sail,
Sanitary Latrines.
2 Biogasplant - Capacity & Design.

BOOKSRECOMMENDED :

1) MishraPC.: Fundamentalsof Air & Water Pollution.

2 Mohan I. : Environmental Pollution & Management, Ashish Pub.
House, New D hi-110026

3  Gilbert M. Masters: Introduction to Environmental Engg. & Science.

7CE05 PROFESSIONALELECTIVE -1
(vii) ADVANCED EARTHQUAKE ENGINEERING

SECTION-A

Unitl: Behaviour of structuresin past earthquakes: lessons|earnt with
regards to weak / strong aspects of structural systems.
Ground motion characteristics : choice of ground motion for a
major project site.
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Unitll: Detailed study of 1S: 1893 - 2002 : seismic analysis of buildings
using codal previsions, design considerations.
UnitIII: Introduction toseismic design : Considerationsfor bridges, dams,
chimneys.

SECTION-B

UnitIV: Vulnerability of buildings : use of Vulnerability Atlas and
understanding techno legal issueswith regard to buildings.

UnitV: Concepts in repair, restoration and seismic strengthening:
retrofitting weakness in existing buildings, aging, weathering,
development of cracks, material and equipment for repairs of
masonry and concrete structures, study of |S: 13935.

Unit VI: Methodol ogies for repairs: for walls, roofs, slabs, columns and
foundations of buildingsin stone, brick or reinforced concrete.

BOOKSRECOMMENDED :

1)  Anil K. Chopra: Dynamicsof Structures, Prentice Hall of India Pvt.
Ltd.

2 JamesL. Stratta: Manual of Seismic Design, Pearson Education.

3  Jakrishna, Chandrashekhar, Bragjesh Chandra: Element of Earthquake
Engineering, SaritaPub., Meerat.

7CE06 THEORY OF STRUCTURES-1I —Lab

PRACTICALS:

Thelaboratory work will be based on thefollowing experiments (Any five
experiments):

Influenceline diagram for continuous beams.

Horizontal reaction of two hingearch.

Forces and displacementsin redundant trusses and frames.
Minimum two exercise based on theoretical coursework.
Verification of Betty theorem

Verification of Maxwell Reciproca Theorem.

Basic exposure to software for analysis.

Computer aided design of structures

O N T WDNPE

Software: Anyone of the following software STAAD, SAPR,
NASTRAN, ANSY S, BUILD MASTER, SCADDS& STRUDSand
any other reputed software (Any TWO)

1  Analysisand design of minimum three storied building
2 Cantilever or counterfort retaining wall
3 Analysisand design of sted structure

2
A journal/report on experiments conducted shall be submitted by each
student. Practical examination shall be viva-voce based on above practical
and the syllabus of the course.

7CE07 GEOTECHNICAL ENGINEERING-1I-Lab
LIST OF EXPERIMENTS: (Any six)

1  Todeerminetheshear strength by conducting Fidd Vane shear test.

2 To identify the subsoil gtrata by conducting soil resigtivity / seismic
refractivity method

3 To determine the bearing capacity of soil by conducting standard
penetration test

4.  Todeerminethe soil characterigtic by conducting standard penetration
test

5  Todaerminethe soil propertiesby conducting thestati c cone penetration
test.

6.  Computation of bearing capacity by analytical approach to verity with
fidd test

7. To determine the C- characteristic with respect to soil log bore
presentation and interpretation of exploration

8  Toexaminethesoil characterigicwith respect to soil log borepresentation
and interpretation of exploration

Compulsory: | ntroduction to Geotechnical Software, determination of bearing

capacity , earth pressureetc. using this software.

7CE08 STRUCTURAL DESIGN-II-Lab
PRACTICALS:

1 Candidates are required to prepare at least two designs based on
theoretical course detailed workings are necessary.
A journal/report on experiments conducted shall be submitted by
each student. Practical examination shall beviva-voce based on above
practical and the syllabus of the course.

7CE09 PROJECT & SEMINAR

Seminar based on Project shall beddivered in Seventh Semester
only. 50 marks shall be given through theinterna evaluation done by three
member committee one of them will beguide.

Seminar shall beddivered with POWER POINT presentation.



8CE 01

Unit-1:

Unit II :

Unit-II1:

Unit-1V :

Unit-V:

Unit-VI:

2
SEMESTER: EIGHT
WATER RESOURCES ENGINEERING - II

SECTION-A

Reservoir Planning : Investigation, selection of site, control leves,
Reservoir Sedimmentation, Reservoir Capacity, Calculation of
lifeReservoir.

Dams: Different types and their suitability-factors governing
the selection of types of dam for project

Earth Dams : Types of dams, causes of failure seepage and
drainage arrangement, phreaticline, stability analysis, seepage
control measures

Gravity Dams: Types of dams forces acting, modes of failure;
principles of design of straight gravity dams, Elementary and
practical profile, Galleries, Earthquake and its effect on dams.

Diversion Head Works :- Sdection of siteand layout, components
of divers on head works, design of weirson permeablefoundation,
construction details of Kol hapur typeweirs.

Spillways: Types of spillway, spillway capacity, Flood routing
through spillways, types of crest gates. Energy dissipaters:
meaning, objectives, location. Typeshydraulicjump, jet diffusion
and Bucket type,

SECTION-B

Cand Irrigation: Typesof canas, Partsof Canal irrigation system,
Canal alignment, Design of unlined and lined Candl's, Balancing
depth, cross section of canal, propose and types of canal lining

Canal Masonry Works. Types and only design principles and

description of

1 Regulation works. Canal fal’s, Head Regulator, Cross
regulator, Canal escapesand canal outlets.

2 Crossdrainage works: Aqueduct, Syphon aqueducts, super
passage, canal siphon, level crossing

Wl Irrigation : open wells and tube wells, types of tubewalls,
duty of tube well water.
Water Management : Water management and distribution, co-
operativewater user’s organization, warabandi, conjunctive use
of water. Water shed Management : Need of watershed
management, importance of soil conservation measures,
techniques ground water harvesting.
River Training Works: Need and types of river training works.

BOOKSRECOMMENDED :

1) Dr.

Modi PN. : Irrigation, Water Resources & Water Power Engg.

S @ NS = SNCV NS

8CEQO2

Unit-1:

Unit-11;

Unit-III:

Unit-IV:

Unit-V .

0

Punmia: Irrigation & Water Power Engg.
Garg SK.: Irrigation & Water Power Engg.
Dahigaonkar J.G.: T.B. of Irrigation Engg., Wheeler & Co.

Varshaney R.S. : Theory of Irrigation Structures, Vol. | & 11,
Nemchand, Roorkee.

BirdieGS., DasR.C. : Irrigation Engg., Dhanpatrai & Sons.
Michad A. M. : Irrigation ( Theory & Practice)

ENVIRONMENTAL ENGINEERING-1I
SECTION-A

Quantity of gorm water, DWF, variation of sawage, flow systemsof
sawerage - separate combined and partially combined, layouts of
sawerage system, capacity of sewers design of sewers Laying out
of circular sewers-Boning rod and sight rail method, Testing &
maintenance of sawers

Wagtewater characterigtic, sampling of sewage, physical chemical
and biological examinations, B.O.D. and C.0.D.,B.O.D. equation,
problemson B.O.D Pallution duetodomesticand industrial waste.
Treatment of sawage - purposeof treatment, preliminary treatment,
primary trestment and secondary treatment. Flow diagram for
conventional sewage treatment plant. Preiminary Treatment:-
Screening, Grit chamber, detritus tank. Primary Treatment:-
Sedimentation of sewage

Biological treatment: Trickling filters, lowrate& high ratetricking
filters, congtruction details, Re- drculation Modification of trickling
filters Activated dudge process - Process description, Methods of
aeration, loading rates, Different modified formsof A.SP,MLSS &
SVI,HM.

SECTION-B

Low cost waste trestments - Oxidation ponds, Aerated Lagoon,
Treatment and Disposal of sludge - Digestion of dudge, sludge
digposal Septic tank, working and design, Disposal of septic tank
effluent Digposal of sawageon land andin stream. Effluent sandards
for disposal on land, into stream and into sewers. MINAS. Salf
purification capacity of stream

Characterigtics of solid waste:- Physical, chemical, biological
Analysis

Collection of solid waste - Typesof collection sysem and services,
frequency of collection, methodology involved in setting up
collection bins Disposal of solid wastes:- Different methods, sanitary
land fill, compaosting, incineration
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Unit-VI: Air pollution: Introduction toair pollution, various pol lutantstheir
sources and their effects on man and materia, prevention or air
pollution at sources, introduction to control devices dectrostatic
precipitator & cyclones only human toleranceleve Introduction to
EIA and Environmenta Audit.

BOOKSRECOMMENDED:

1) Kshirsagar SR.: Sewerageand Sewage Treatment, Roorkee Pub House,

Roorkee.

Sted E\W. Sted : Water Supply & Sewerage, McGraw Hill Book Co.

BirdieGS. : Water Supply and Sanitary Engineering, Dhanpat Rai &

Son’s.

Garg S.K. : Waste Water Engineering.

Dr. Bhide A.D., Sunderson B.B. : Solid Waste Management in

Developing Countries.

RaoH.V.N. : Air Pollution.

Sern, Wohlers, Boobel, Lowry : Fundamentals of Air Pollution,

AcademicPress, 1973.

8CE03 PROJECT PLANNING & MANAGEMENT
SECTION-A

Unit-I: Project, Project Stakeholders, Project life cycle - Conceptual
Phase, Planning Phase, Execution Phase, Termination phase.
Conceptual Phase- Concept of feasibility study, Budgeting, Cash
Flow, Risk assessment plan.

Prgject planning- Steps, work break down structure, Scheduling,
Project Monitoring & Controlling- Concept of Tracking,
Reviewing and Rescheduling.

Planning Tools: Basic concept of Gantt Chart, Bar Chart, Mile
stone chart ,their advantage , limitations and overcoming
measures,

SJ© UL wn

Unitll: Networking — Activity ,Event, dummy Activity, Fulerson’s
numbering rule, Geometrical consideration.
Critical Path Method: Concept, technique , Critical path ,
Numerica on Timeand Floatscomputation , concept of Updating
Network andits numerical for computation.

UnitIll: PERT: Concept, technique, threetime estimates, averagetime,
Critical path, dack computation, S.D, Variance, Probability factor,
, crash programe, normal and crash cost, normal and crashtime,
cost slope, Numerical on Probability computation, crashing .

SECTION-B

Unit-IV: Concept of resource smoothening and leveling ,Cost Cuves,
Numerical of it.

K74
Introduction to MicroSoft Project Planner software .Various
stages and process for Work Breakdown structure, planning,
scheduling and resource alocation for project in MSP. One
Compulsory assignment for planning, scheduling and resource
allocation for construction project using Microsoft Project
Fanner.

Unit-V:  Management- Feyol’s Principal of Management, Functions of

management, organization definition, type line, lineand staff,
functional organization ,quality control, 1SO.
Safety management ,construction hazardsin multistage building,
method of prevention of accident, injury rate, injury severity
rate, injury index, National safety council, its role,
recommendation, Material management , Objective ,Functions,
Inventory, Need for inventory, ABC,EOQ analysis.

UnitVI: Equipment Management :
ad Power shovel: Construction, working, Output, factors
affecting, cycletime, Problem n Outpuit.
b)  Dragline: Construction, working, output, factor affect ting
output, cycletime ,Problem on output .
¢)  Concrete mixer, Tilting and non-tilting type construction
working.

BOOKS RECOMMENDED:

1) PeurifoyR.L. : Construction Planning, Equipment & Method.
2  SinathL.S.: PERT & CPM.

3 Punmia& Khanddwal : PERT & CPM.

4)  KhannaSK.: Industrial Organization & Management.

5  Satyanarayan: Operations Reserach.

8CE04 PROFESSIONAL ELECTIVE-1I
(i) ADVANCED DESIGN OF STEELSTRUCTURES

SECTION-A

Unit-I: (@ Design of foot bridge(N-Trussor Pratt)
(b) Analysisand design for transmission tower lines

Unit-Il: (@ Design of self supporting steel chimney and its
foundation.
(b) Design of through typetrusshbridge member for dead load
and equivalent live load including top, bottom bracings
and portal bracing.

SECTION-B

Unit-III: Design of industrial buildings including gantry grider, gantry
column, Design of knee braces.
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UnitIV: &)  Designof northlight trussesand lattic girder.
b) Design of eevated rectangular, square pressed stedl tanks
and staging

BOOKS RECOMMENDED:

1 Ramchandra, Design of Sted Structure, Volume—1 and |

2 Arya, Ajmani, Design of Stedl Structures

3 Duggal, Design of Steel Structures

4 N. Subrramanyam, Design of Steel Structures, Oxford University
Press, 2008.

S8CE04 PROFESSIONAL ELECTIVE-1I

(ii) ADVANCED WASTE WATER & INDUSTRIAL WASTE TREATMENT

SECTION-A

Unit-I: 1  Physical unit process. screening, mixing, flocculation,
sedimentation, floatation.
2 Design of Grit Chambersand Screens.
3 Chemical Unit Processes. precipitation, gas transfer,
adsorption

Unit-IT: Biological Unit Process: fundamental s of biological treatment.
Design of trickling filter & activated dudge process.

Unit-IIl: 1  Low cost wastewater treatment: design of oxidation pond
and aerated lagoon
2 Oxidationditch. Design of Secondary Settling Tank.
3 Methodsof digposal of industrial wastes. Equalization tank,
Neutralization.

SECTION-B

Unit-IV : General : Effect of dischargeof industrial wastewaterson streams,
land and environment. Importanceand scope. Problemsinvolved
in treatment. Variation in quality and quantity of industrial
wastewaters. Standards & Criteria
Indian standards for discharge of treated waste water on land,
intomunicipal sewersand natural water courses.

Sampling of Waste Water : Representative sampling. Grab and
compositesampl es.

Unit-V: General Approaches to Planning of Industrial Wastewater
Treatment and disposal. Equalization and proportioning
Neutralization.

Treating different effluent streams separately. Including/
excluding domestic wastewater along wish theindustrial waste.
Treating industrial wastewater along with town waste.

A
Unit-VI: Process flow diagram, characteristics and treatment of various
industrial wastes.
Industrial wastes of pulp and paper, textiles, tannery, food,
canning, sugar mills, distillery, dairy, Pharmaceutical,
Electroplating etc. Case study of any oneindustry.

BOOKS RECOMMENDED :

1) Matcalf and Eddy : Waste Water Treatment, Disposal and Reuse,
McGraw Hill Pub. Co., New Delhi.

2 RaoandDatta: Waste Water Treatment, Oxford & |BH Pub. Co. Pvt.

Ltd., New Delhi.
8CE04 PROFESSIONAL ELECTIVE -11
(iiii) FINITE ELEMENT METHOD

SECTION-A

Unit-1: Continuum structures, discretisation, finite e ements, nodes,
variational principle, minimum potential theorem, relation to
Rayl el gh-Ritz method.

Unit-Il: Interpolation, Lagrangian, Hermition shape functions, natural
coordinates, area and volume coordinates, coordinate and
derivativetransformations.

Unit-III: 2-D plane stress and plane strain analysis, constant strain
triangle, rectangle. 3D analysis, tetrahedron & parallel epiped
elements.

SECTION-B

Unit-IV : Isoparametric elements, plane stress, plane strain and solids,
numerical integration.

Unit-V: Beam straight with C and C continuity, numerical integration to
cater for membranes, bending and torsion combination.

Unit-VI: Programming aspects, geometry, connectivity, code numbers
aternate data types, half band data preparation, flow charts,
typical subroutine for assembly, shape functions, solutién of
equations, stiffness matrix.

BOOKS RECOMMENDED:

Desai, C. S., Abdl, Introduction to Finite Element Method

Cook, Concept and application of Finite Element Method
Patwardhan, N. R. Illustrated Finite Element Method
Krishnamurthi, C. S., Finite Element Analysis — Theory and
Programmingn

A\



S8CE04

Unit-1:

Unit-I1 :

Unit-II1 :

Unit-IV:

Unit-V:

Unit-VI:

b
PROFESSIONAL ELECTIVE-1II
(iv) DAM ENGINEERING

SECTION-A

Introduction to Dam Engineering : Different classification for
dams, relative advantages and disadvantages of various dam
sdection or types of dam, Investigation of dam sites, Engineering
surveys, geological investigation, subsurface exploration
programme, economic height of dam, Construction machinary,
material, money, inventory.

Rockfill dam : Introduction, general characterigtics, materialsand
testing of rockfill material, foundation of rockfill dam, design,
rockfill placement, examples.

Arch dam :- components, types, methods for design.

Buttress dam : components, types, forces acting, Buttress
spacing, Master curvefor economic spacing, preliminary design
Solid Gravity dams : Analysis& Design of gravity dam.

SECTION-B

Spillways: choice of types, crest gates, hydraulic design,
comparison, approach and tail channel, JH.C. & tail water rating
curve Energy Diss paters: types, components, design of hydraulic
jump type, basins, ski-bucket type, roller bucket.

Head Regulators : requirements, types, foundation treatment
including uplift consideration, Bank connection, energy
dissipation, hydraulic design of opening and barrel, ventilation,
types of gates.

Approach Channel, case study for one on rock foundation and
one on permeable foundation.

Model Studies: scalesdesign principles, materials, scal e effects
for model of dams spillways.

Instrumentation : In earth dam and solid gravity dams, piezo
meters, settlement, gauges, (surface monuments, base plate, cross
arm) strain metersjoint meters, thermometers, tressmeters, pore
pressure cells, plumb-bob Seismograph. Water level gauges
(description, object, location, working, installation of each, design
not expected)

Special problems: increasing height of masonry and concrete
dams, strengthening, repairs and maintenance, |eakage,
evaporation controls. evaporation controls.

BOOKS RECOMMENDED:
1)  SharmaH.D: Concrete Dams, Metropolitan Book Co, Delhi.
2  VarshneyR.S. : Concrete Dam, Ox IBH, Mumbai.

S QUILe

Pub.
USBR: Design of Gravity Dam.

8CE04
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UnitII:
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Sherard et d : Earth and Rockfill Dam, John Wiley, New York.
USBR: Design of Small Dams.

USBR: Design of Large Dams.

Peurifoy R.L. : Congtruction, Planning and Equi pments, McGraw Hill
Book Co.

Satyanarayanan : Construction, Planning & Equipment, Standard

PROFESSIONAL ELECTIVE-1I

(v)ADVANCED ENGINEERING GEOLOGY

A)

®)

©

(A)

®)

SECTION-A

Geology & engineering charactersof Basalts& other rock
formations: study of rock formationsof Maharashtraolder
than Deccantrap from Civil engineering point of view, fidd
characters of basalt flows and older formationswhich are
significant from dam foundation, tunnelling work,
watershed development including percolation tanks and
construction material.

Geology of dam & reservoir’s : bearing capacity & water
tightness of different types of rocks occruing in
Maharashtra from construction of gravity dam with
important case histories of different dam sites in
Maharashtrawhosegeologica problemswere encountered
and remedial measures were adopted. Set of geological
conditions which lead to tail channel erosion with case
historiesof different dam sites.

Geology of tunnel alignment : geological factorsresponsible
for overbreaks & percolation of water, various geological
sructureswhich affectsthetunneling works. Casehistories
of tunnels & hydro-eectric projects, roads, railways &
canals driven through different types of Basalts & other
rocksoccur in Maharashtra.

Selsmological studies : factors to be to safeguard gravity
dams. Detailed studies of active & dead faults. Type &
design aspect of the dam to be constructed in seismic zone
with cace histories.

Percolation tanks: importance of geological studiesfor the
selection of sites for percolation tanks, geological studies
of watershed development projects in Maharashtra
incduding Raleganshindi & Vidarbharegion.
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©
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Ground water studies: water bearing characters of different
types of Basalts. Soil & water preservation techniques of
civil engineering significanceand under ground bandhara.
Exploration of tubewells n aluvium and sandy — alluvium
substrata for drinking water oses procedures and need
thereof. Deciding acquifers for tubewell exploration &
development of tubewells conducting yield tests of
tubewell.

eol ogy of soil formation : geol ogical factorswhich govern
the engineering characters of soils. Soil derived from
different types of rocks which can be used for casing &
hearting of earthen dams. Nature of river aluvium in
Maharashtra. Problem water logging & its remedial
measures.

Congtruction materia : propertiesof different types of rocks
that can be used asrubble for masonry, road metal, railway
ballast, concrete aggregates etc. Problem of alkali aggregate
reaction. Scaricity of sandin Deccan trap region, suitability
of compact & gdaloidal basalt as a substitute of sand after
crushing.

Geology of cut-off trench : geological logging and mapping
of cut off trench of irrigation projects. Applicability of
grouting in irrigation projects & different grouting
techniques.

SECTION-B
Drilling and logging : different methods of drilling.
Precautions to be taken during drilling, preservation of
cores. Recording of drilling data. Geological logging of the
drill & itsinterpretation. Methods of water intaketests.
Aerial photo interpretation : interpretation of aerial photos
from the point of view of rock types, geological structures,
sel ection of dam sites and alignment of roads, railways &
ghat interpretation of l[ineamentsfor groundwater.
Town planning : roleaof geology in town planning. Important
case histories of the old town planning.

Geophysical principle of dectrical resstivity survey, itsutility in
determining the depth of overburden, foundation grade rocks,
gullies& other geological structures by having case histories of
dams & tunnels, significance of eectrical resistivity survey in
ground water studies, brief introductory ideasregarding seismic,
magnetic and gravity surveys and their applicationsin various
fields.

3

UnitVI: (A) Rock Mechanics: Engineering propertiesof rocks, general

properties, strength of rocks, elasticity of rocks. Residual
stresses in rock masses, classification system in rock
engineering - Terzaghi’sload classification, Lauffer-Pacher
classification. Rock quality gnation (RQD), rock structure
rating (RSR), concept of Wickham et.al (1972)

(B) Environmental Geology : roleof geology in environmental
engineering, geoc-environmental : soilsas resources, wind
eroson, erosion by moving water, predicting & controlling
erosion, soil erosion & land use decisions, problem soils.
Reactivation of prefaults, earthquakesin Peninsular India,
intensity & magnitude, assessment, Himalayan
earthquakes, landslides - characterisation, landslide
analysis, dimensions of landslide hazard, landslide
potential, case histories, subsidence, response to
subsidence prediction, costs of subsidence, case histories.

BOOKS RECOMMENDED:

LIS E 0 de

10)
1)
12
13

PW.D. Hand Book, Chapter No. 6.
Geological Survey of India - Engineering Geology Case Histories,
Partsl & 1.

Auden J.B. : Indian Society of Engineering Geology, Commemoration
Vaume

Wahlstrom E.E. : Tunnéllingin Rocks.

Wahlstrom E.E. : Dams, Dam Foundationsand Reservoir Sites.
Goodman R.E. : Introduction to Rock Mechanics.

Bieniawski Z.T. : Rock Mechanics Design in Minningand Tunndling.
LamaR.D. & Vutukuri V.S. : Hand Book of Mechanical Properties.

Gupte R.B. : AText Book of Engineernig Geology, Pune Griha
Prakashan.

Miller : Principles of Remate Sensing.
Pandey S.N. : Text Book of Photo Geology.
Lundgren L. : Environmental Geology, Prentice Hall Pvt. Ltd.

Patwardhan A.M. : The Dynamic Earth System, Prentice Hall Pvt.
Ltd.

8CE04 PROFESSIONAL ELECTIVE-1I

(vi) MATRIX COMPUTER ANALYSIS OF STRUCTURES

SECTION-A

Unit-1: Solution of simultaneous algebraic equations, Gaussian

elimination method, Half-band matrices, computer programme.
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Unit-II: Finitedifference method, appli cation to plate defl ection problems
for fixed and simply support conditions.

Unit-ITT: Flexibility method, static redundancy, flexibility coefficients,
compatibility conditions, application to continuousbeams, single-
bay single story portals, pin joined plane trusses.

SECTION-B

Unit-IV:  Stiffnessmethod, kinematic redundancy, equilibrium eguations,
member giffness matrix and structure stiffness matrix, assembly
procedure, application to continuous beams, pin jointed plane
truss, numerical exampl es upto three unknowns.

Unit-V: Stiffnessmatrix of plane frame member with axial deformation
(6x6), Grid member (6x6), transformation of forces and
displacements, member and global coordinate system.

Unit-VI: Data and program organization for stiffness method, various
coding systems, member-joint and joint-coordinate relations,
member-di splacement relations, code number approach, methods
of introducing boundary conditionsfor restrained displacements.

BOOKS RECOMMENDED:

1  Gere Weaver, Analysis of framed structures
2 Rubingtein, M. F., Matrix computer analysis of structures
3 Matrin, M. C., Introduction to matrix methods of structural analysis

8CE04 PROFESSIONAL ELECTIVE-1I
(vii) ADVANCED STRUCTURAL ANALYSIS

SECTION-A

Unit-I: 1  Approximatemethods of analysisof multi-bay multi-storey
Framesby— (a) Cantilever method, (b) Portal method & (c)
Factor method.
2. Shear centrefor thin walled beam section.

Unit—II:1  Infinite& semi-infinitebeamsresting on dagtic foundations.
2. Analysisof beamscircular in plan.

Unit-III: L Cantilever moment distribution method, application torigid
jointed plane frames.
2 Vierndeel girders- analysisfor vertical sway casesonly.

SECTION-B

Unit-IV:1  Finite difference method, application to beam deflection
problems

2 Minimum potentia principle, Rayleigh & Rayligh-Ritz

approach to continuous problems, application to simply
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supported and cantilever beams using power series and
trigonometric series.

Unit—V: Introduction totheory of elagticity - (treatment in Cartesian co-
ordinates), dateof stressat apoint, stress—equilibrium equations,
strain-components, stress-strain relations, generalized Hooke’s
law, strain plane stress and plane conditions, stress and
compatibility for 2D.

Unit-VI: L Analysisof columns|oaded laterally.
2 Structural responseto earthquake, analysisof multistoried
frames by |.S. code provisions.

BOOKS RECOMMENDED:

1 Norris, Wilbur, Elementary Structural Analysis

2 Timoshenko & Goodier, Theory of Elasticity

3 Jaikrishna, Chandrashekharan, Element of Earthquake Engineering,
SaritaPublication, Meerut (U.P)

4. Vazirani & Ratwani : Advanced Theory of Structures.

5 RossC.T.F.: Advanced StressAnalysis.

8CE04 PROFESSIONAL ELECTIVE-II
(viii) ROCK MECHANICS

SECTION-A

Unitl: Introduction, properties and testing. Introduction to Rock
Mechanicsand itsfield applications, identification of common
rocks, physical & mechanical characteristics of rock material.
Field & Laboratory testing of rocks. Classification of rock masses
for engineering purpose.

Unitll: Rock excavation : Blasting - objectives, blasting materials, blasting
methods, open cut blasting. control blasting operation,
precautions. Drilling, braking & cutting. Machinesused for rock
excavation.

UnitIIl: Rock reinforcement & Grouting : Rock bolting — bolting methods
& materials.
High capacity of rock anchors - types of rock anchors, anchor
grouting, civil engineering applications. Bolted & anchor
supports. Rock grouting - objectives, typesof treatment, grouting
material, grouting methods, quality control & monitoring of
grouting.

SECTION-B

UnitIV: Rock strength & deformability : modes of rock failure, stress-
strain behaviour in compression, Mohr- Coloumb failurecriteria,
Griffthscrack theory, empirical criteriafor failure, effect of size



N
on strength. Plane of weakness in rocks, joint orientation &
roughness. Deformability of rocks - €elastic & non- elastic
behaviour, influence of time on rock deformation, viscous
behaviour & creep.

UnitV:  Rock foundation & slope stability : rock foundation — allowable
bearing pressures, stress & deflection in rock under footing,
failure mechanisms, subsiding & swelling rocks, base heave &
remedies, foundation anchoring. Rock slopes- modes of failure,
factors affecting, analysis of slopes.

Unit VI: Underground opening : types of boring machine, cutting tools,
muck handling. Opening in competant rock, horizontally | ayered
rocks& rock withinclined layers, plastic behavior around tunnds,
time dependent behaviour of tunnels, underground opening in
blocky rocks- Block theory. Review of design methods of tunnel's
- Empirical & semi-empirical methods. Support & stabilisation.

BOOKS RECOMMENDED:

1) Goodman R.E. : Introduction to Rock Mecanics.

2 Franklin JA., Dusseault M.B. : Rock Engineering.

3  FranklinJA., Dusseault M.B. : Rock Engineering Applications.

4  SaggK.G, Zienkiewicz O.C. : Rock Mechanicsin Engineering Practice.

8CE04 PROFESSIONAL ELECTIVE-1I
(ix) ADVANCED DESIGN OF R.C.C. STRUCTURES

SECTION-A
[BY LIMIT STATE METHOD]

Unit-I: 1) Design of Portal frame up to two bay two storied
symmetrical framefor symmetrical loading.
2  Designof circular dabfor uniformly distributed load only,
Introduction to grid floor dab.

Unit-Il: 1) Design of a footbridge and simply supported slab deck
bridgefor I.R.C.classA loading.
2  Design of RCC girder (T beam) bridge for I.R.C.class A
loading.
SECTION-B
Unit-IIl: 1) Structura responseto earth quake, Analysisof multistoried
frame by sei smic coefficient method.

2  Design of sguare bunkersusing Rankinetheory. Design of
Slos

Vivl
Unit-IV: 1) Designof R.C.C. Intzetanks.
2  Design of staging for Intze tankswith raft foundation.

BOOKS RECOMMENDED:

Suhil Kumar, Treasureof R. C. C. Design

Jain, A. K., Reinforced Concrete (Limit State M ethod)
Shah, Karve, Design of R. C. C. Structures

N. Krishna Raju, Advanced R. C. C. Design
Rajgopalan, K., Storage Structures.

[SARPE VI S o

8CE 05 WATER RESOURCES ENGINEERING-II-Lab

TERM WORK : Fiveproblemsfrom thefollowing to beworked out by the
studentswhenever necessary scaledrawing on half empirical size must be
drawn : Practical examination shall consist of viva— voce.

1  Fixingcontrol levelsof Reservoir from given data.

2 Crosssection, plan, L-section of Earth dam showing all components;
details of drainage of downstream casing.

3 Design and Drawing of elementary and practical profile of gravity
dam.

4.  Design and drawing of diversion weir on permeabl e foundation.

5 Design and Drawing of ogee spillway with energy dissipaters.

6. Computer Aided design of unlined and lined canal.

7.  Drawing of any Four canal structure (No design)

8 Fiddvisit

8CE06 ENVIRONMENTAL ENGINEERING-II-Lab

1) Analyssof wagewater (any four) — BOD (for domesticswaste), COD
(forindudtrial  waste), Solids(Volatile), SVI, Nitrogen, Chlorides

2 Airsampling & Analyssof SPM.

3  Physical characteristic of solid waste

4)  Sketches of sawers appurtenances— Manholes — different types sorm
water inlets, overflows, inverted sphons, automatic flushing tanks,
ventilation in sewers.

5) Reportof Fedvidtto Municipa wastewater trestment plant/Industrial
Effluent treatment

8CE07 PROJECT & SEMINAR

Complete Project Report in agroup of Maximum 9 studentsshall
be submitted.

Out of 75 internal marks, 25 marks shall be given through the
internal viva by threemember committee one of them will beguide.

kkhkkkkk*k
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SYLLABUS PRESCRIBED FOR
BACHELOR OF ENGINEERING
MECHANICAL ENGINEERING

SEMESTER PATTERN (CREDIT GRADE SYSTEM)

b)
©)

b)

SEMESTER: SEVEN
MACHINE DESIGN AND DRAWING-1I

Design of Shaft: Material, Design on the basis of strength
considering shaft subjected to
- Twisting moment only
- Bending moment only
- Combinetwisting and bending moment
- Design on thebasis of rigidity.

Design of Key — types, strength of key

Design of Coupling — types, requirments of good
couplings, design of dleeve coupling, clamp or compression
coupling, rigit flange coupling, flexible flange coupling.
Design of fly-wheel : Puction, coefficients of fluctuation of
speed and energy, energy stored in fly wheel, constrution,
stresses in fly wheel arms and rim, Design of fly whed
based on T-M diagram, fly whed for Otto cycle engines
and punching machines. (12Hrs)

Antifriction Bearings : Types of bearing, construction,
desingations, standard load ratings by AFBMA for static
and dynamicloads, lifeof bearings, selection of bearings,
lubrication, mounting and enclosure,

Journal bearings : lubrication of bearings, stable
lubrication, Thick film lubrication, pressure distribution ,
minimum film thikckness, relationsof variables-viscocity,
coefficient of friction, speed, pressure, length and diameter,
bearing modul es, viscocity- Temperature chart, sommerfel d
number, selection of lubricant, design procedure and
numericals.

Design of belts :-

Flat belts— types, material and construction of belt, type of
drives, dip, creep, Design of belt.

V-Belts- Consruction and types, design of V Belts.

Wire Rope- Selection, Construction, classifiction,
designations, stressesin wirerope, seection of wire rope
for given loads.

M

Unit IIT :- Design of Gear Clasdgfication, law of gearing, formsand system

UnitlV: a)

of teeth, interferemce. beam strengthof teech, dynamic tooth load,

wear tooth lead, tooth failure.

a  Spurgear - Design of gear

b) Hdical gear — Classification face width, formative teeth
number, strength of gear Design of gear

C¢) Bevel gear — Classification, pitch angles, strength of gear,
Design of gear
Worm gear — Types, efficiency of gear, Design of gear.

Design of 1.C. Engine parts : Design of Cylinder, Pistion,
Piston rings, Piston pin, connecting rod and crank .

b) Design and drawing of Governor (Parts and Assembly)
Types of Governors, Design procedure and problems,
Hartnell’sGovernor (including design of Spring, spindle,

lever and bails).

BOOKS RECOMMENDED:

TEXT BOOKS -

)] Machine Design fundamental s- Mechaincal designer workbook, J.E.
Shigley, published by Mc graw Hill .

2 Machine Design, R.S.Khurmi and Gupta J.K. published by Eurasia
Publishers- New Delhi.

3 MachineDrawing, N.D.Bhat,Charotar Publication

REFERENCE BOOKS:

)] Machine Design, Maleev nd Hartman, published by C.B.S.
Publication New Delhi.

2 Machine Component Design, Willian Orhwein, published by Jaico
Publishing House- N.Delhi

3 Machine Elementsin Mechanical M.F. Spotts

4 Machine Design, Black PH. Published by Mc Graw Hill,

5 CAD CAM Conepts & applications, Chenna Kesava, PHI
Publications

6) Design DataBook by- PS.G. Koimbatore

7 Design Data Book by Mahadevan
(Use of any data book from the above will be permitted during the
examination).

TME(2 ENERGY CONVERSION - I

SECTION-A

UNITI: Reciprocating, Air Compressions :- Industrial uses of

compressed air , Methods of compression and efficiencies of
compression, Methods of reducing losses during compression



UNITIL

UNITIIL:

UNITIV:

UNITV:
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singleand multistaging of compressions, clerance volumeand
itseffect on work doneand volumetric efficiency, condition for
minimum work in tow stage compression, intercooling and its
effects, Overall, isothermal and adiabatic efficiencies, IHP, BHP,
requirementsand after cooler. (7 Hours)

Rotary Compressors :- Comparison between reciprocating and
rotary compressors, difference between fans, blowers and
compressors, general equations for rotary machines, Vane,
Roots bl ower, construction, working and vel ocity diagrams of
centrifugal and axial flow compressors, performance
characteristics of blowers and compressors. (8Hours)

Definitions, classifications of refrigeration systems : Air
refrigeration, Bell-column cycle, reversed cannot cycle, revered
Brytion cycle, vapour compression refrigeration, vapour
asorption refrigeration based on solar and waste gear recovery.
Analysis of simple saturated vapour compression cycle,
representation on T-s, Ph diagrams, Problem on simple
saturation cycle, Need for CFC freerefrigerants.

Air conditioning :- Definitions, classification and applications.
Phychromatic properties, phychrometriccharts. (8 Hours)

SECTION-B

Classification of gas turbines, construction and working Gas
turbine ideal and actual cycles constant volume, constant
pressure, (Open and Closed) cycle analysis, Inter coolong,
Regeneration and reheati ng application, optimum and maximum
pressureratioswork rations, Performancecharacteristics. Fields
of application of gas turbine power plant,Introduction to Jet
Propulsion, Ram jet, turbo jet. (No numerical treatment for Jet
Propulsion). (8 Hours)

NUCLEAR POWER:- Fussion, fission, Chain reaction,
conversion and breeding in nuclear fission, components of
water, gas cooled, liquidized metal cooled thermal reactors.

Introduction torenewabl e energy, Wind Energy, solar, fuel cell,
bio-gas, MHD, basi c requirmenets, Advantages, Disadvantages
and applications. (7 Hours)

RECOMMENDED BOOKS :-

TEXT BOOKS:

1 SeamandgasturbinesR, Yadav; Central Publication Allahabad.

2 Therna Engineering, Domkundwar, Kothandarawar, Dhanpat Rai &

Co.

3 Power Plant Engineering; R.K.Rajput; Laxmi publication
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4. Solar Energy by S.RSukhatme; TataMcgraw-HIIl in New De hi
REFERENCE BOOKS::
1  Thermal engineering by Mahesh M.Rathore; Tata Mcgraw-Hill in
New Delhi

2 Gas Turbines Theory- By Cohen and C.F.Rogers, P.H.I.H.
Saravanamuttoo Heritage Publishers,

3  GasTurbinesand Rotary compressors, Khajuriaand Dubey, Dhanpat
Rai & Co.

4. Therma Engineerinng: RK.Rajput, Laxmi Publication.

5  RenewableEnergy; Godbfrey Boyle, Oxford University Press.

7ME03
UNIT1:

UNITI:

INDUSTRIAL MANAGEMENT & COSTING

Concept, Principles and Techniques of Management; Evolution
of management thoughts, functionsof management, organization
structure & relationship.

Marketing and Management : Marketing stretegy market
research, buying, motives, types of market, new product
development, Product lifecycle, Sales Organization, advertising,
methods of selling, consumer behaviour.

: @ Functions of personnel management, Human resource

planning, Recruitment, training and development , workers
participation in management, joint culsultation, collective
bargaining.

b) Materials management, classes of materials, scope of
material control, scope and function of purchasing
department, purchasing procedure, inventory control,
ordering procedure, material identification, storefunction.

SECTION-B

UNIT IV : Objectives, functions, principle factors of estimating and

estimating procedure, Estimation of weights & materials,
Estimation of machining time, estimation of fabrication cost,

forging cost, foundry cost.

UNITV:a Introduction to costing and costing Techniques:

Definitions, objectives, elements of costs, components of
cost, job costing, simple process costing, normal and
subnormal losses in process, waste, scrap. (8 Hours)

UNITVL @ Financing of business:- Basis of business finance, need of

finance, Kindsof capital, sourcesof fixed & working capital.
b) Financial statements:- Profit and loss statement, balance
sheet
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c) Depreciation Anaysis:- Causesand significance, meethods
of calculation of deprecdiation. (7Hr9
TEXT BOOKS:
1 Management-principles, processes and practicals, Anil Bhat,
Aryakumar; Oxford University Press

2 Management Accounting; Paresh Shah; Oxford University Press
3 Estimatingand costing; TTTI Madras.

REFERENCE BOOKS:

1 Essentials of Management; Koontz, Harold; Mcgraw-Hill
Education(India)

2 Cost Accounting; Jawahar Lal; TataMcgraw Hill Publishing

3 Cost Accounting by Bhar.

TME04 AUTOMATION ENGINEERING
SECTION-A

UNITI: Automation & Types, Aucomation for mass manufacturing and
assembly, Automation of continuous processing systems,
Detroit typeautomation, Automated flow lines. Methods of work
part transport, transfer mechanisms, control function . General
terminology and anaylsis of automated flow line,partial
automation, assembly, systemsand Linebalancing.

UNITII: NC/CNC:- Basicconcept, N.C. controls- point topoint, straight-
cut and continuous path control, machine control units, closed
system, NC machine components, tooling, CNC & DNCs, Manua
part programming formats, programming languages,-
APT,ADAPT, EXAPT etc. NC/ICNC Programming- Various
Programming codes, Manual part programmingfor drilling, Milling
and turning operations, Examples of APT, Sensors and adaptive
control in machining, Applicationsand economics of CNC.

(12Hrs))

UNITIII: ROBOTICS:- Introduction to cybernetics, Evolution of industrial

robots, Robots anatomy, Arm geometry, drive system and end
efforts, sensors, Evolution of geometrical configurations for
robots Programming techniques of Robots.
Applicaion of Robots in manufacturing, casting, welding,
painting, m/c loading, handling, heat treatment, assemly,
inspection, etc. Technicgl Specifications of a Robot, Robot
economics. (9 Hrs)

SECTION-B

UNITIV: GROUPTECHNOLOGY AND PROCESS PLANNING :
Introducti on-Part families, part dassification and coding systems,
Group technol ogy machinecells, advantage of group technology
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The planning function, retrieval type process planning system,

Generative process planning systems Benefits of CAPP, Expert

systems and expert system approach to CAPP. (09Hrs)
UNITV: FMS: Introduction, schematic of FM S, FMscells, Componenets

of FMS, Relation of Group Technology, with FMS, Planning,

Simulation and analysisof FM S, Applications of FMS.

Material handling : Automated storage and Retrieval system

(ASRS), aomagted Guided Vehicle (AGV)etc. (O8Hrs)

UNIT VI. Computer INtegrated Manufacturing; I ntroduction, Sequence
of functinsin CIM ,dementsof CIM system, CIM Whed, sructure
of CIM database system. Guidelines for CIM devel opment,
benefits of CIM shop floor control and process monitoring.
Automated inspection and testing : Introduction to automated
inspection, Advantages over traditional method. On-line & off-
lineinspection, CMM construction, types & working. (09 Hrs)

TEXT BOOKS:

1  Production system, Automation and CIM, Mikhal Groover, Pearson
Publications.

2 CNCMachines, M.Adithan & B.S.Pabla; New AgeInternational.

REFERENCE BOOKS:

1 Robatics; Yarem Koren, Mcgraw Hill.

2 Computer aided Manufacturing; PN.Rao, N.K.Tiwari and &
T.K.Kundra; TataMcgraw Hill.

3 MachineTool Design; N.K.Mehta, TataMcgraw Hill.

4. Computer Control of Manufacturing; Yarem Koren, Tata Mcgraw
Hill.

5 CAD/CAM/CIM ; Radhakrishnan & Subramanium; New age
International .

PROFESSIONAL ELECTIVE -1
TME0S (1) NON-CONVENTIONAL ENERGY SYSTEMS

SECTION-A

Unit I :- Introduction :- Renewable & Non-renewable resourses. Solar
Radiaton- Solar Constant basic earth-sun angles spectrum
distribution of extraterrestrial radiationsand its variation, Solar
time, Direction of beam radiation, comportation of radiation
inclined surfaces, solar charts, measurementsof diffiuse & global
& direct radiations, duration of sunshine hours,computation of
radiation data, Alteration of solar radiation by the atmosphere.

UnitIl: Radiation transmission through covers :- Reflection and
absorption of radiation, optical properties of cover systems in
trnsmittance effects of surface layers on transmittance,



Unit III:

UnitIV:

UnitV:

Unit VI :
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transmittance absor ptace product. Solar Energy coll ections; - Heat
transfer for solar energy utilization, flat plate eollections such as
liquid & air collector, collector overall heat transfer coefficient,
temperature distribution between the tubes & the collector
effiencney factor useful heat gain , heat removal and flow factor,
Testing of collectors &  effects of various parameters on the
performance. INtroduction tovarious systems of concentrating
collectors

Solar energy Utilisation :- Application of solar energy in heating,
cooling, pumping, power production, distillation, drying,solar
cookers, solar pond, solar fuanaces, Solar Energy Storage:-
Methods of storage such as sensible, latent heat &
thermochemical storage,selection of method of storage,
properties of storage materials and different arrangements of
storages. (No a phabetical treatment)

SECTION-B

Energy from Ocean : Tidal Power :- Typesof tidal plantssuch as
single and two basin plants, power devel oped and operation of
tidal power plant. Occean thrmal energy conversion system.
Ocean temp. profile, OTE Power plant development, controlled
flassh evaporation, indirect vapour cycle, Salinity differences
conversion of salinity grandient resources, cosmotic pump, dylitic
battery, etc.

Wind power :- Wind speed data, power in thewind, wind power
development, types of wind miles, application for pumping and
power generation. (8 Hours)

Biomass Energy Resourses; Mechanism of green plant
photosynthesi's, effiency of conversion, solar energy plantation,
Biogas- Types of Biogas plants, factors affecting production
rates, Pyrolysis, Gasifess Types & Classification of vegetable
oilsaaliquid fud and their properties, esterification process,
formation of Biodiesd, Biodiesd & itsproperties, suitable species
for Biodiesel formation and its cultivation, byproduct formation
during esterification, Biodiesel economics. (8 Hours)

Directy Energy Conversion :- Photo voltage cells. Principle,
concept of energy conversion, conversion efficiency, powr output
and performance, sotrage, FuelCells : Principles types of fuel
cells, convrsion efficiency, Geothermal energy resources, power
genration methodslikevapour dominated, water dominated, flash
steam, binary fluid and total flow concept of power generation.
(7 Hours)

0

TEXT BOOKS :-
1 Solar Energy, S PSukhatme TMH
2 Non-Conventional Energy Sources,G.D.Rai,KhannaPublications

REFERENCE BOOKS :-

1 Treatiseon Solar Energy : H.P. Garg; John Wiley & Sons

2 Renewable Energy Conversion, Trnsmission and Storage, Bent
Siresen; Elsevier Publication

3 RenewalleEnergy; GodfreyBoyle, Oxford University Press, Mumbai.

TME05

UnitI:

UnitII:

UnitIII :

UnitIV:

PROFESSIONAL ELECTIVE-I
(2) TOOL ENGINEERING

SECTION-A

Theory of metal cutting : Chip formation, shear angle, shear strain-
velocity relatios, undeformed chig thickness, Force relations,
Merchant circle, energy congderation in metal cutting, Tool wear
tool life, tool lifecriterion, mach inability, tool materials, properties
& types, Newly invented tool material and their types, cutting
fluids. (08 Hours)

Single point cutting tools-classification and nomenclature,
various systems of nomenclature,single point cutting tool design,
recommended speed, feed and tool angles determination,
clamping arrangementsand formtools. Twist drills& Reamers—
Geometry types, cutting forces, Numerical on Power & torque.
(09 Hours)

i) Broaches — Geometric elements of broach teeth,
classification of broaches, design of broaches, cutting
forces.

i) Miling cutters- Geometry elements of broach teeth,
classificatio of broaches, design of broaches, cutting forces.

i) Thread cutting tools.- Geometry of tapsand dies.

iv) Gear cutting tools :- Geometry of gear shaper cutter, gear
hobs. (09 Hours)

SECTION-B

Jigs& Fixtures: Design economics, principles of locations, types
of locations,prevention of jamming, problmes of chip & dustin
location, useof dowle, Reducant | ocation, Principlesof damping,
types of clamps, power clamping, Tool guiding & tool setting,
typesof drill bushes, typesof drill jigs& their designs, Turning,
Milling, Grinding, Broachingand Assembly fixtures, Indexing
devicesinjigs & fixtures. (10 Hours)
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UnitV: Press tools, Classfication of presses, Theory of sheet metal
cutting, clearance, cutting force calculations, Methods of
reducing cutting forces, centre of pressure & its significance,
classification of pressworking operations, Theory of bending,
spring back action in metals, drawing fundamentalss, calculation
of drawing & bending forces, planning for cupping operation,
stock layout. (09 Hours)

UnitVI: Design of press working tools, Types of die construction,
function & nomenclature of die components Cutting Dies-
Blanking & Punching, Forming Dies-Forming, Drawing and
Bending etc. Design of Compount, Combination and progressive
dies. Miscellaneous dies- Horn die, cam-action die, rubber &
bulding die, sub-pressdie. (9 Hours)

TEXTBOOKS:

1 Fundamentasof Tool Design, -A.Kumar (Dhanpatrai & Sons)

2 Atext book of Production Engineering -PC.sharma(S.Chand
Publication)

REFERENCE BOOKS:

1 Tool Design - Cyril Donaldson (Tata Mcgram Hill)

2 Jigs& Fixtures- PH.Joshi (TataMcgram Hill)

3 Metal Cutting Theory & Cutting Tool Design- Arshinov (Mir
Publications)

4.  Tool Design -ASTME (ASTME)

5 Fundamentals ofMetal Cutting & M/c Tools - Juneja (Age
Internatinoal) .

PROFESSINAL ELECTIVE-I
TMEOS  (3)ARTIFICIAL INTELLIGENCE & EXPERT SYSTEMS

SECTION-A

Unit-I: Introduction toArtificial Intelligence (AI) — Overview of Al,
definition and importance of knowledge based systems,
representati on of knowl edge, knowl edge organization, knowledge
manipulation, acquisition of knowledge. (6 Hours)

UnitIl: Introduction to Expert Systems - Features of expert systems,
knowledge enginering, basis expert system terminol ogy, human
expertsand artificial experts, algorithmic nd heuristic methods,
difference between conventional programms and expert systems,
Architecture of expert systems. S)

Unit 111 : Knowledge Representati on — Rule based methods, rule execution,
forward chaining and backward chaning, knowledge
representation using semantic nets, structure of semantic nets,
Frame-based methods. (8 Hours)
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SECTION-B

Unit IV : Expert system Tools — Typesof toolsfor expert system building,
system building aids, support facilities, debugging aids, 1/0
facilitels, explantation facilities, knowledge base editors, stages
in the devel opment of expert system tools, procedure oriented
methods, object-oriented methods, |ogi c-based methods, access-
oriented methods. ™

UnitV: Building an expert syssem — Development phased in expert
system building, development constraints, reliability,
maintainibitlity, examples of expert systems, diffiulties in
development of exprt systems @

Unit VI: Fuzzy Engineerig- Fuzzy logic, fuzzy expert systems, fuzzy setts,
membership functions, fuzzy rulesfor approximate reasoning,
fuzzy inference generation, deffufication, development of rules
matrix, applications of fuzzy expert systems for design of
industrial controllers,

RECOMMENDED BOOKS :

TEXT BOOKS:

1  Aguideto Expert Systems by Donald a.Waterman, Pearson

2 INtroduction to Artificial intelligence & Expert Systems by Dan

W.Peterson, PHI
3 FuzzyLogic by JohnYen, Reza Langari, Pearson
REFERENCE BOOKS:

1) Expert Systems— Theory & Practice, By Ermine, Jean Louis,PHI
2 Expert systemsin Engineering, By D.T.Pham.JFS Pub.

3  Expertsystem application bySumit Vadera,Sigmapress

4)  Artificial Intelligence by Winston PH.,Pearson

7TME05 PROFESSIONAL ELECTIVE-1I
(4 MECHATRONCS

SECTION-A

Unitl : Introduction to Mechatronics —
Definition, Block diagram & Example, Basicsof Sensors, Position
& Speed Sensors, Proximity Sensors& Switches, LVDT, Digital
optical encoder, Temperature Sensors Actuators-Functions,
Electromagtic Principles, Solenoidsand Relays, working of DC
motors and stepper motors, hydralic and pneumatic actuators,

(6Hrs)

UnitIl: DataAcquisition: Analog signal processing using operational
amplifier- Indroduction, types of amplifiers, sample and hold
circuts, introduction to data acaquisiton, sampling thermo,
Quantizing theory, Analog todigital conversion, Analog todigital
convertor, Digital to analog conversion, Multiplexer. (6)
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UnitIll: Mechatronic Systems — control architecture Introduction,
Control architecture, Analog circuuits, digital circuits, Design of
logic networks, sequntial logic, flip-flops, application of flip-flops,
micro-controlrs, Programmablelogic controller. (6Hrs)

SECTION-B
UnitIV: Control Valves —
Study of different control components and pneumatic &
Hydraulic system- Construction, worling and function of
Directional control valve, Flow control valves, Pressure relief
valve, pressure reducing valve, sequence valve with symbols.

UnitV : Pneumatic System —
Design and analys sof pneumatic circuits, Synchronizing, Power
chucking operations, controlling the rate of speed of piston,
circuit tomovewith piecearound a corner, circuit to moveawork
piece at a constant speed . (6Hr9

Unit VI : Hydraulic System —
Design nd analysis of Hydraulic systems-Sequencing,
pneumohydralic, regeneration circuit, circuit to control tool
movement on lathers, grinders, etc.

TEXT BOOKS:

1 Introduction to Mechatronics and Measurement systems- 2/e by
Aciatoreand M.B.Histant, TataMcgraw Hill edition.

2 Pneumaticsand Hydrautics by H.L.Stewart.

REFERENCE BOOKS:

1) Introduction to Mechatronics by Appus Kuttan K.K.- Oxford
Univesity Press.

2  Mechatronics — A multidisciplinary approach 4/e by W.Bolton-
Pearson Publication,

3  Automation, Production systmsand CIM by M.PGroover- Pearson

Publication.
7ME 06 PROJECT & SEMINAR
TMEQO7 MACHINE DESIGN AND DRAWING-II-LAB.

List of Exercises for Term Work :

1) Sheetl : Design of shaft

2 Sheet 2 : Design of coupling or any one type of gears.

3 Sheet3 : Design of I.C. EnginePart (any one based on sydlabus)

4)  Sheet4 : Preparation of detail drawing of simple machine assembly
(Pedestal bearing, Plumer block, simple eccentric, stuffing box, Cross
head, Tail stock, Tool post, C-clamp, Screw jack, Boiler sfety valve—
Any1l of these)

5 Sheet5 : Preparation of assembly drawing of simple machineassembly
(Any 1 machinefrom Practical 4)

A
Note :- Any one from the above list should be done using Computer
Programming/software.
TMEOS ENERGY CONVERSION II-LAB.
List of Experiments :
Any six of thefollowing :-
Trial on reciprocating compressor.
Trial on centrifugal blower.
Studies of domesticrefrigerator.
COP calculation of vapour compression system.
Study of room air conditioner.
Study of gas turbine with the help of models.
Study of Pyrheliometer and measurement of dirct radiation.
Study of testing of aflat plate controler
Study of Solar still andtrial onit.
10. Study of a photovoltac system.
Practical Examination shall consist of viva vocebased on aboveterm work.

O©CEONOTA,WDNPE

T™EO9 AUTOMATION ENGINERING - LAB.

PRACTICALS :-

Atleast six practicals will be based on the following topics.

1 Preparation of Manual part program for Point-to-Point control. EX;
Drilling Operation.

Preparation of Manufal part program for two-axis CNC turning operétio.
studyof working & Progrmming of XY plotter.

Programming Exampleson APT.

Study of performance of Robots.

Simullation of CNC Machining.

Case study of CAPP.

Case study on GT.

Performanceon NC and CNC m/c.

Study of computer aided quantity control (CAQC).

PRACTICAL EXAMINATION :-
Practical Examination shall consist of viva voce based on above term work
and syllabus.

TME10 PROFESSIONAL ELECTIVE-I
(1) NON-CONVENTIONAL ENERGY SYSTEMS-LAB.

List of practicals :

Any six practicals will be based on the following topics :-

Study of Pyrhlimeter and measurement of direct radiatoin.

Study of pyranometer and measurement of global and difuseradiation.
Study of sunshine recorder and measurement of sunshine hours.
Study and testing of aflat platerecorder.

©CoOo~NOO O, WD
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5 Study of various concentrating collectors..
6. Study of asolar absorption of refregerating system.
7. Study of asolar dryer.
8  Studyof wind mill andtrial onit.
9 Study of abio-gas plant.
10. Study of sterling cycleengineand atrial on it.
11. Studyof aSolar Still andtria onit.
12, Studyof agasifier andtrial onit.
13, Study of a Photovoltaic system & trial on it.

Practical Examination :
Practical Examination shall consist of vivavoce based on the term —work
and syllabus.

TME10 PROFESSIONAL ELECTIVE -1
TOOL ENGINEERING-LAB.

TERM WORK : ANY EIGHT OF THEFOLLOWING.

1 Design & drawing of singlepoint cutting tool.
2 Design & drawing of formtools.

3 Desgn & drawing of drill.

4. Design & drawing of broach.

5  Design & drawing of milling cutter.

6. Study of geometry of reamer.

7. Study of gear cutting tools.

8 Measurement of forcesinOrthogonal cutting by Dynamometer.
9. Study of Geometry of tapsand dies.

10. Design & Drawing of presstools.

11. Design & drawing of jigs.

12. Design & drawing of fixtures.

Practical Examination :

Practical Examination shall consist of vivavoce based on the term —work
and syllabus.

TME10 PROFESSIONAL ELECTIVE -1
(1) ARTIFICIAL INTELLIGENCE & EXPERT SYSTEMS -LAB

Practical : The students are expected to perform five practical s based on
the above syllabus.

TME10 PROFESSIONAL ELECTIVE -1
(2) MECHATRONICS — LAB.

PRACTICALS : At least six practicalswill be based on the above syllabus.
Practical Examination :

Practical Examination shall consist of vivavoce based on the term —work
and syllabus.

SME 01

Unitl :-

Unitll :

Unit III:

UnitlV :

Unit V:

Unit VI :

%
SEMESTER: EIGHTH

PROFESSIONAL ELECTIVE -1I
(1) AUTOMOBILE ENGINEERNIG

SECTION-A

Classification ofautomobiles, chasis types, Power Unit-
Functionsand | ocations power for propul sion, engine mounting,
engineparts- types, construction and functions, Multiplecylinder
engines, Genera consderationsof enginebalancing, firing order..
(7Hr9

Fuel feed systems - fue fees systems for petrol engines. Fuel
pumps, fue filtrs, Air filters, Basic principles of MPFl and
CRDI.Multipoint fuel injection Systems (MPFI) Common Rail
Diesdl Injection Systems (CRDI) Controlling system : purpose,
types of cooling systems, liquid cooling system-water jacket
ports, water pump and radiators, by pass rectractul ator system,
temepratureindicator, antifreeze, mixtures, troublesand remedies
of cooling system.

Thedectrical sysem, Battery Capacity, standard capacity ratings,
starter motor drive-Bendix drive, over running clutch, solenoid
switch and shitf, Ignition system;- Battery coil ignition system,
Ignition timing and its effect on engine performance, Ignition
advance mechanisms, Electronic Ignition system.

SECTION-B

Transmission system : Layout, types of clutches, single plate
friction clutch and multiple clutch, clutch adjustments, clutch
troubles an remedies, Gear Boxes:- Sliding mesh, constant mesh
and synchromesh gear box, function of over drive, trouble
shooting and remedies, torque convertor, automati c transmisson,
Propelier shaft, hotckissdrive, torquetubedrive, differential.
(8Hrs)

Breaking system:- Mechanical, hydraulic brakes, power brakes,
and vaccum brakes Fault finding and maintance of brakes,
Steering system :- Fuction, types of linkages. steering gears,
steering gear ratio, wheel balancing, whed alighment castor, king
pin inclination, toe-in & toe-out & their effect, introduction to
powe steering.

Suspensions:- Rigid axle and independent syspension system,
shock absorbers. Auto lubrication :- Types of lubrication, their
testsand ratings, multi-viscocity dils, chasislubrication, Engine
[ubrication :- typesof lubricaing system, full premier system, dry
sump system, oil pump, ail filters system- by pass system, fulll
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flow system, ail breather, crankcaseventimeter, Enginelubrication
troublesand remedies.

TEXT BOOKS::
1  AutomobileEngineering- Vol.l & Il, Kirpa Singh, Sandard Publishers
Distributors

2 Automobile Engineering— R.K.Rgjput; Laxmi publications, New Delhi.

REFERENCE BOOKS:

1 Automotive Mechanics, Crouse& Anglin, TMH.

2 Automotive Mechanics; JHeitner; East West Press
3 Automotive Mechanics; S.Srinivisan; TMH.

SME(1 PROFESSIONAL ELECTIVE-1I
(2) PRODUCTION PLANNING AND CONTROL

SECTION-A

UnitI :- INTRODUCTION
Objectives and Advantages of PPC, Production procedure,
functions of PPC, production consumptions cycle, centralised
& decentralised PPC, Pre-requisite of PPC.

UnitII :-PRODUCTION FORCASTING :-
Introduction, definition and importance of forecasts, Qualitative
mode!: Dd phi techniques, Quantitativemode s:- Simplemoving
average, weighted moving average, simple experimental
smoothing.
Forecasing error and selection of forecasting model. Types of
forecaste: Constant,linear cycle forecaster,Verification and
conrolling, The moving range chart, Average MR, out of control
conditions.

UNITIII: PRODUCTION PLANNING : - Theproduction order, Procedure
for formulating Production order, masier Program, Basic problems
in production planning, Quantitiesin batch production, criteria
for batch, s ze determination, minimum cost batch size, production
range, Maximum profit Batch sSize, Maximum return, Rateof return,
Economic Batch size.

SECTION-B

UnitIV : MACHINE OUTPUT :
Machine output, multi machine supervision by one operator,
Machine interforcence, Ashcroft lalbles, average number of
consecutive servicing task, the Ashcraft Number.
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UnitV:  ANALYTICAL STRUCTURE OF INVENTORY : - Definition
of inventory, Types of inventory and the classification, structure
of inventory problems and its analysis, the relevent cost,
objectivesof carrying inventories, selectiveinventory analysis.
Static Modd ;- Genera characteristic, incremental analysis,
opportunity cost, cost of risk, decision criteriaunder uncertaincy.

UnitVI: A) DYNAMIC MODEL :- CERTAINITY CASE ;- General
characterigtic, optimum lot Szemodel win constant demand,
guntity discounts.

Risk Case:- Genera characteritics, P-system and Q-system.

B) Materia Requirment planning (MRP) :- Introduction toMRP,
Manufacturing Resource Planning (MRP-IT), just intime
(JIT), comparasion of MRP, MRP-I1, Enterprenureship
Resource Planning (ERP) (8Hrs))

TEXT BOOKS:

1 Elements of Production Planning and Control by Simuel Eilon —
Universal Publishing Corporation Itd.Mumbai

2 Production Control — John E.Biegal- PrenticeHall of India.

3 Inventory control, Theory & Practice- Start & Miller

REFERENCE BOOKS :

1 Production Planning and control and Management:- K.C.Jain &
L.N.Agrawal.

2 Production & Operation Mgmt.;- E.E.Adam, J.R.J.Ether, PrenticsHall
of India.

3 Industrial Engineering and Production Management- M.Mahajan-
Dhanpat Rai.

SME01 PROFESSIONAL ELECTIVE-II
(3) MANAGEMENT INFORMATION SYSTEM

SECTION-A
Unitl : Basis of MIS:
What is a system, what is information and data, necessity of
prompt, accurate & relevent information for effective decision
making, decision tables, Types of information, organisational
structure and types of information within them, Fact gathering
techniques. (8Hrs)
Unitll : System of Anaylsis & Design :
Phases of system devel opment procedure, project request form
system proposal, cost/benefit analysi sfunctional specifications,
detail ed system descriptio, system acceptance criteria, audit and
control requirments, structured system devel opment, data flow
diagram, context analysis diagram, exploding a process,
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structured analysis, structured design,structure charts, coding
schemes, input form design, system protection . (8Hrs)

Unitlll: A) Development of MIS
Long Rangeplansof MIS, Classof Information, information
requirment, implementation of M1S, Management of Quality
intheMIS, Orgaisation for the devel oppment of MIS,Factors
of success & failure of MIS.
B)  Choice of Information Technology :

Nature of IT decision, Strategic decision, Configuration
decision, Evaluation, IT implementationplan. (8Hrs))

SECTION-B

UnitIV: Introduction of MIS:
Priliminaries of Information System Technology Data base
Management System : Concepets, Moddl s, design, Performance
monitoring & Turning, Security in the database environment
MIS& RDBMS. DBMS Software ORACLE (8Hrs)

UnitV : a) Decision Support Systems (DSS) :

Concept & Philosophy Al, Knowledge based expert system,
MIS& Roleof DSS.

b) Enterprise Management System (EMS) :
Introduction to ERR, basic feature, benefits, selection and
implementation EMS & MIS.

C) Business preoces Re-inenginering (BPR) ; Introduction,
Business process,Processl Modds of Organisation and
value stream model of organization, MIS& BPR. (8 Hrs)

Unit VI ; Application of MIS
A) Application in Manufacturing Sector:- Personal
Management, Materials Management, Marketing
Management.
B) Applicationin ServiceSector likeHospitals, Airlines, Hotdls,
Banks, Insurance. (8 Hrs)
TEXT BOOKS :
1) Management Information System - W.S.Jawadekar (TMH, 2010)

2 Information Systemsfor operation & Mgmt.-Voichdan, Homer.
3) Management Information Systems - Ross.

SME01 PROFESSIONAL ELECTIVE - II
(4) ADVANCED MANUFACTURING SYSTEMS

SECTION-A

Unitl: Total Quality Management(TQM) : Understanding quality,
commitment & ledership Customer satisfaction involment
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Performancemeasures- Case Study | M plementation of TQm Case
Study (10)
Unitll: Total Producive Maintanance (TPM) Introduction outlineof TPM
Concepts of “Kobetsu-Kaizen”, “Jishu-Hozen” Planned
Mai ntenance Systems Operation & Maintenance skill upgrade
traininginitial control, “Hinshitu-Hozen” concept.  (10)

UnitIIl: Business Process Re-Engineering (BPR) : Introduction,
Reengg.Rethinking The new world of work whowill Re-Engineer?
Succeeding at Re-Engg.-case study. (10

SECTION-B
UnitIV: Value Engineering (VE) Introduction Value Orientation The
variouis phases of VE like orientation phase | Nformation phase,
function phase .... etc.How to manage the VE progrmme case
study (10)

UnitV: Concurrent Engineering (CE) Introduction to CE & need of CE
CE tools ADvances in design & manufacturing Engineering
Design for manufacture, design for assembly Rapid phototyping
Concurent approachesin design, manufacturing and aspects of
engg.

UnitVI: Justin Time(JIT) Introductionto J'T What is Toyota Production
Systems Design, Development & Management of JIT
Manufacturing systems, Implementation of JI T.

BOOKS RECOMMENDED:

TEXT BOOKS:

1) BesterfieddD.H. etal “Total Quality Management,” PHI New Jersy,
1995.

Johan S.Okland,”TQM”: Text with Cases, Butterworth einemamn,
Oxford, 1995.

“TPM edited notes” by Japan Institute of Plant Management.
Michd Hammer & Jones Champy, “Re-Engineering the Corporation,
NicholasBrealey, London, 1994.

GJoganathan, “Getting MOreat LessCost : TheValue Engineering
Way”, TataMcgraw Hill, 1992

REFERENCE BOOKS:

1) Andrew Kausik, :Concurrent Engineering : Automation, Tools &
Techniques”, John Willey & Sons.

2 ChananS. Syan & Unny Menon, “Concurrent Engineering: Concept,
Implementation & Practice, Champman & Hall.

3 M.GKorgaonkar, “Just in Time Manufacturing”, Macmillan IndiaLtd.
New Delhi, 1992.

g L&



SME(2

Unitl:

UnitII:

Unit III :

UnitlV :

UnitV:

6l
PROFESSIONAL ELECTIVE - IIT
(1) REFRIGERATION & AIR CONDITIOING

SECTION-A

Introducti on to automotiveair conditioning- Vapour compression
system:- Analysis of simplevapour compression system. Use of
pressure enthalpy. Temperature entropy charts. Effect of
operating conditions such as evaporation and condesion
pressure, superheating and sub cooling Actual vapour
compression system, Refrigerants :- classification: primary &
secondary refrigerants, desirableproperties of refrigerants; merits
& demeritsof commonly used refrigerants such asAmmoniaR-
12, R-22 and their selectionsand ecofriendly refrigeration 134 a,
HFC.

Multi stage pressure systems;- multistage compression: choice
of intermediate pressure, complete multi-stage compressions.
Multi evaporator systems; single compression individual
expansion value, single compression multi expansion valve,
individual compressor multi expansion valves, cascadesystems,
itsapplicationsto cryogenicsAir liquefaction processes- Linde-
Hampson (No numerical treatment to air liquefaction system)
(10Hours)

Refrigeration systems components & controls:- brief study of
refrigerants compressor, condensers, evaporators, expansion
valves, drier, fillers, selection criteria for the components of
vapours compression systems Flow controls, temperature
controls, pressure controls and safety devices. Defrosting
systems, testing & charging of refrigeration systems, leak
detection. (Noanalytical treatment isexpected)
(8 Hours)
SECTION-B

Psychromeric properties of moisair psychrometric chart, concept
of thermodynamic wet —bulb temperature, representations of
Psychromeric process on Psychromeric charts, mixing of air,
evaporating cooling, air washers. Human comfort:- metabolism
of human body, factorsinfluencing comfort, concept of effective
temperature, optimum effectivetemperature & comfort charts.
(7 Hours)

Classification of air conditioning sysems& applications. Unitary
system package, window type & split type air conditioning.
Central system:-System components, types:- direct expansion
system, all water system & all air system. Water, summers & year
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round air conditioning. Transmission & distribution. Types of
supply air ducts, consideration for selection & location of outlet,
distribution partnersof outlet, location of returnair opening &
introduction to duct design.
(Nonumerical treatment isexpected) (9 Hours)

UnitVI: Load calculation & applied Psychromety-basic consideration at
heat gaing/losses sensible & latent , heat due to occupancy
lightening, appliances, products, process, air conditioning
systems, safety factor cooling load estimates, heating load
estimates. Sensible heat factor by pass factor, apparatus dew

point, effective sensible heat factor (8 Hours)
BOOKS RECOMMENDED:
TEXT BOOKS:
1 Refrigeration & air conditioning; C.PArora; Tata Mcgraw Hill
Publication.
2 Refrigeration & air conditioning; Arora, Domkundwar;Dhanpat Rai
Publication.

REFERENCE BOOKS:

1. Principles of Refrigeration; J.Dossat; Pearson Education, Asia
publication

2. Refrigeration & air conditioning- PL.Balaney

3. Refrigeration & air conditioning- Manohar Prasad.

SME(2 PROFESSIONAL ELECTIVE-III
(2)MACHINE TOOL DESIGN

SECTION-A
Unitl : General requirement of machinetool design kinematicsof m/c
tool :- Various driving systems used in machine tools, basic
design consideration in thedesign of variable speed rangein the
machine tools, layout of speed in geometric, logarithmic &
earthmatic progression saw diagrams, range ratio, graphical
represenation of speed on structural and ray diagrams, design of

speed & feed boxes and their classification. (8 Hours)
UnitIl : 8 Mechanical, eectrical, Hydraulic stepless regulation of
speeds.\

b) Machinetool structure (bed,column, cross-rail) functions
& their  requirements design criteria for machine tool
structure design procedure factors effecting stiffness for
machinetool structure& their profile. (8 Hours)

UnitIIl: Static & dynamic rigidity, methods of increasing rigidity of
structure, machine tool clasfic system, procedure for assessing
dynamic stability, dynamic charactorstics, single degree &
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multidegree of ferrdom systems, Experimental determination of
dynamic charactorstics of m/c tool, dynamic characteristics of
cutting process, statrility analysis, singledegree, multidegree
(8Hrs)

SECTION-B

UnitIV: Vibrations of machinetools :- Effects vibration on m/c tool on
cutting condns, workpiece, Sources of cibrations, types of
vibrations (forced, chatter, stickup vibrations) and its
minimization.

Shock absorberm,isol ated tool bioder, chatter in millinglathe,
grinding, reduction of chatter in design & production stages.
(8Hr9

UnitV : @ Machine tool guideways & dideways :- Fuctions, shapes
of guideway, materials, methods of adjusting clearance
inguideways, design of slideways for wear resistence,
determination of maximum and average pressure, on dide
way, Hydraulic guideway, antifriction guidway, protecting
devices for slideway. (8Hr9

Unit VI: machinetool spindleand bearings:- Fuctions, requirment, types

and materials of spindle, machines tool compliance, design of
spindle, antifriction bearing, performanceindices, Hydrostatic
journal bearing, hydrodynamic bearing. (8Hrs)

BOOKS RECOMMENDED:

TEXT BOOKS:

1  Principlesof Machine Tools— Base & Pal

2 M/cTool Design — N.K.Mishra

REFERENCE BOOKS:

1 MachineTool DesignVal. I,11,11,1V, N. Acherkar (Mir Pub.)

2 Principlesof Machine Tools— Sen & Bhattacharya

3 Design Principles of Metal — Kondsberger Cutting MachineTools
4.  MachineTool Desting Vol. | toVI - CMIT, Banglore.

SME02 PROFESSIONAL ELECTIVE-II
(3) FINITE ELEMENT METHOD

SECTION-A

Unitl: Introduction : Application, Advantages, Steps of FEM, Stress
and Equilibrium, Boundary conditions, Strain Displacement
Relations, Sress-strain Relations, Von misesstress, Temperature
effect, Potential Energy & Equilibrium, Gelerkin’s Method,
stiffness (Displacement) Method. (7Hrs)
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UnitIl: Matrix Algebra & Gausian Elimination : Matrix Multiplication,
Transposition, Diagonal Matrix, Symetric Matrix, Upper
Triangular Matrix, Determinant of Matrix, Matrix Inverson Eligen
values & Elgenvectors, Gaussian elimination. (7Hr9

UnitIIl: ID Problems : Finite Element modeling, coordinate Shape
function, The potential Energy approah, The Galerkin’s
Approach, assemblies of the global stiffness matrix and loac
vectors, Properties of stiffness Matrix, Treatment of boundary
conditions, quadratic Shape Functions, Temperature Effects.
(7Hr9

SECTION-B

Unit IV : 2D Problems for CST : Constant strain triangle, isoperimetric
Representation , potential Energy energy approach, element
gtiffness, galaerkin’s approach, temperature effects, problem
modeling and boundary conditions. (7Hrs)

UnitV: Development of equations: Truss equations, derivation of the
gtiffness, matrix for a bar element in local coordinate, global
stiffness matrix, beam equation. Beam stiffness, example
assemblage of beam stiffness matrix, plain stress& plain stress
gtiffness equations, basic concept of plain stressand plain strain,
derivation of the CST gtiffnessmatrix and equations Treatment
of body and surface forces. (7Hrs)

UnitVI: Heat Transfer : Derivation of the bas differential equations,

Heat transfer with conduction, radiation, ID Formulation using
variational method.
Fluid Flow : Derivation of the basic differential equations, Id
Finite Element formulation, Computer Implementation
(prepossessing, post processing, input data file, mesh
generation)

BOOKS RECOMMENDED:

TEXT BOOKS:

1  Introduction to Finite Element Engineering — T.R.Chandrupat!a,
Belegunda; PHI

2 AFirgt coursein Finite Element Method- Darya L ogon, Thompson
Learning (TL Publisher)

REFERENCE BOOKS:
1  TheFiniteElement Method in Engineering- S.S.Rao, Elsveir Pub., 4™
Edition.

2 Fundamenta sof Finite Element Method analysis— D.V.Huttan, Tata
Mcgraw Hill
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3 Concept & Applicationsof Finite Element Analysis— Robert D.Cook
Finite& Boundary Element Method in Engineering — O.PGupta

5 AnlIntroduction to Finite Element Method- J.N.Reddy, TataMcgraw
Hill, 2 Edition, 2005.

e

SME02 PROFESSIONAL ELECTIVE - IIT
(4) ROBOTICS

SECTION- A

Unitl: Fundamentals of Robotics- | ntroduction, Automation & Robotics
robot applications robotic systems, robot anatomy and robot
configurations, Joint types used in robots, robot wrists, joint
notation schemes, work valuefor various robot anatomies, robot
Specifications. (8Hrs)

UnitIl: Robots end-effectors-classfication of end-effectors, mechanical
grippers, hooking or Lifting grippers, grippersfor molten metals,
plastics, vacuum cups,magnetic grippers Electrostatic grippers,
multiplegrippers, interna & externa grippers, drive systemsfor
gripers, active & passive grippers. (7Hrs)

UnitIIT: Robot drives & control-pneumatic power drives, hydraulic
systems, electric drives, robot controllers-servo and non servo
systems, motion control of robots, point to point and continuous
path control, teaching of robots, robot programming methods.

(7Hrs)
SECTION-B

UnitIV : Robot Sensors : Scheme of robotic sensors, contact type sensors,
force, torque, touch, position, velocity sensors, non-contact type
sensors, electro-optical  imaging sensors, proximity sensors,
rangeimaging sensors, robot environment and robot input/output
interfaces, machineintelligence, safety measuresin robots.

(7Hrs)

UnitV: Robot Kinematics- Forward & reversekinematics, forward and
reversetransformati on of two DOF & three DOF 2-D manipulator,
homogeneous transformations.

UnitVI: Quantitative Techniques for economic performance of robots-
Robot investment coats, robot operating expenses. methods of
economic evaluation, method of pay-back period, return on
investment method, discounted cash flow method. (7Hrs)

RECOMMENDED BOOKS:

TEXT BOOKS:
1) Robatics Technology & FlexibleAutomation by S.RDeb, TataM cgraw
Hill.
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2 Industrial Roboticsby M.P.Groover, McGraw Hill.

REFERENCE BOOKS:

1 Robaticsfor Engineering, Korean Yoram, McGraw Hill.

2 Robots& Manufacturing automation by Asfahal, C.Ray, John Wiley.
3 RoboticEngineering by Richard D.Klafter, PHI.

SME03 I. C. ENGINES
SECTION-A

UNITI: Introduction to IC Engines and cycle analysis: Basic of |.C.
Engines , Details of two stroke and four stroke engines, Air
standard cycles, Fuel air cycle and actual cycle. Variation in
specific heat, Dissociation and their effect on engine
performance. Review of other lossesin |C engines. (7 Hrs)

UNITIL: Fuels and alternative fuels : Conventional fuelsfor IC engines,
reguirement, properties, fuel additive, limitationsof fossil fuels.
Review of various alternative/non-conventional fuels. Studies
of fuel injection systems: Fud pump and their working, different
types of fuel feed systems, studies of injectors nozzles, Bosch
type fuel pump. (8Hrs)

UNITIII: Combustion SI Engine:- Stages of combustion, factors
influencing various stages, Normal and abnormal combustion,
Detonation, Factors responsible for detonation. Effect of
detonation. Octane rating of fuel, Requirement of combustion
chambers for Sl engines, important types, relative advantages
and disadvantages and application. (8Hrs)

SECTION-B

UNITIV: Combustion in CI. Engines:- Stagesof combustionin Cl Engines,
Delay period, factor affecting delay period, diesdl knock, cetane
rating, Requirements of combustion chamber for CI Engines.
Methods of generating turbulencein combustion chamber. Types
of combustion chambersfor Cl Engies. (8 Hours)

UNITV: Performance testing of IC Engines: Evaluation of various
performance parametersof 1C Enginesincluding heat balance,
sheet and excess air calculation. Methods of determination of
friction power. Supercharging : Basic principles, objectives,
arrangementsfor super charging, advantages and limitations of
super charging (8 Hours)

UNIT VI: Emission from IC Engines : review, their effect on human health,
cause of formation and approaches to contral this pollutants.
Study of BIS, EURO emission norms, |C Engines: Recent trends:
Microprocessor based engines, management multi-point fuel



67
injection engines, common rail direct injectionsengines, variable
valvetiming engines. (8 Hours)

TEXT BOOKS:

1 Interna combustion Engines- M.L.Mathur & SharmaDhanpatrai &
Sons.

2 Internal combustion Engines—V.Ganeshan, TataMcgraw Hills.

REFERENCE BOOKS:

1 Internal combustion EnginesFundaments- John B. Heywood, M cgraw
Hills

2 Internal combustion Engines & Air Pollution- Obert E.F.Intext
Educational.

SME04 OPERATION RESEARCH TECHNIQUES
SECTION-A

UNITI: Operations Research : Introduction, characteristics, Phases,
Limitations, Modelsand classification of O.R.Models.
Linear Programming : Formulation, Standard Form, Graphical
and simplex methods, Primal-Dual relationship. (8Hrg)

UNITII: Transportation Models : Introduction, LP Formulation of
transportation problems, Methods for finding initial solution,
MODI method.
Assignment Models : Introduction, Mathematical statement and
solution methods of assignm. Problems, variations of assignment
Problems. (6Hrs)

UNITIL Network Models : Network construction, PERT analysis, CPM
analysis, cost analysis & Crashing the network, Updating
resources smoothing and leveling. (6Hrs)

SECTION-B

UNITIV: Waiting line models : Introduction, characteristics, classification,
analysisof M/M/1 and M/M/s models.
Sequencing : processing of n jobsthrough two machines, njobs
through m machines, two jobsthrough m machines. (7 Hrs)

UNITV: Replacement models : introduction, value of money, individual
and group replacement policies.

Simulation : introduction, Monte Carlo simulation, advantages
and limitations, applications of simulation to queuing models,
inventory models, maintenance models, etc. (7Hr9

UNIT VL. Dynamic programming: introduction, characteristics, applications
of dynamic programming to capital budgeting, production
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scheduling, travelling salesmen, cargoloading problems, etc.
(6Hrs)
RECOMMENDED BOOKS:
TEXT BOOKS:

1 Operations Research and Theory applications- 11 ed.J.K.Sharma;
Macmilan Business Books

2 OperationsResearch; Prem kumar Gupta, D.S.Hira; S.Chand & Co. Itd.

REFERENCE BOOKS:

1 Inroduction to Research Operation, 7" Edition; Hiller/Lieberman; Tata
Macgraw Hills.

2 OperationsResearch : An Introduction, 7" Edition, H.A.Taha; PHI.

3 OperationsResearch: Principlesand practices; 2™ Edition, Ravindran,
Philips, Solberg, John Willey & Sons.

4. OperationsResearch: Kapoor .

8 MEO0S PROJECT & SEMINAR

SME06 PROFESSIONAL ELECTIVE-1II
(1) REFRIGERATION & AIR CONDITIONING -LAB.

List of Practicals :-
Any six of thefollowing should be conducted and a report there
of should be submitted

1 Trial on Vapour compression system.
2 Tria on Air-conditioning system.
3 Study of Electrolux system.
4 Study of Water cooler.
5 Study of window Air conditioner.
6. Study of household refrigerator.
7 Study of desert cooler.
8 Study of cold storage plant.
9 Testing and changing of refrigeration system.
10. Study of defrosting system.
n Study/trial of iceplant.
12 Study of variousrefrigeration and air-conditioning controls.
Practical Examination:
It shall consists of viva-voce based on term work and syllabus.
SME06 PROFESSIONAL ELECTIVE-1II
(2) MACHINE TOOL DESIGN -LAB.
PRACTICALS :-

@ Design of speed box.
) Design of feed box.
€ Design of combination guide way.
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SYLLABUS PRESCRIBED FOR
BACHELOR OF ARCHITECTURE
SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTER: SEVENTH
07AR01 ADVANCE CONSTRUCTION-I

Objective : The course will enablethelearning in progression, starting
from simple building elements, components, materials and construction
techniques to devel op strong sense of visualization.

Unitl:  Analysis of different type of foundation as per load bearing
capacity of sails, types of soil and building loading conditions.
Caisson foundation its types and purposes. Combined
foundation its purposes types.

Unitll: Earthquakeresistant structure.
ad Introduction of earthquake, types of earthquake, origin
and causes of earthquake.
b)  Failuremechanism of structuresdueto earthquake. Analysis
of earthquake affected |oad bearing masonary and framed
structures

Unitll: 8 Remedial measures in terms of planning , designing ,
materialsand techniquesfor earthquakeresi stant structure.
b) Retrofitting of earthquake affected buildings.

UnitlV: 8  Genera study of standardisation of building elementsits
uses for various construction.
b) Study of Modular co-ordination and its multipurpose
functional application.

UnitV: Concept of curtain wall and structural glazing material and
construction techniques, fixing details of various metal
casements.

Unit VI: Architectural glass system.

Sessional work: Assignments, test, sitevisit and drawing on the

above topics.

REFERENCE BOOKS:

1 S.C. Rangwala, Engineering Materials Charotar Publishing House,
Anand,1997

2 HUDCO - All you want to know about soil stabilized mud blocks,
HUDCO Pub, New, Delhi, 1989.

3 W.B. Mckay Building Congrution, val. 1,2,3, Longmans, U.K.1981.

4 Don A Watson, Construction Materials and Processes, M cGraw
Hill Co.,1972.
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5 R. Chudley, Construction technology, Richard Clay (Chaucer
Press) Ltd.,Suffolk,1978.

6. J.H.callender, Timesaver standard for Architectural Design Data,
McGraw-Hill,1994.

07AR02 ENVIRONMENTAL SERVICES -1

Objective: Toimpart knowledge of various aspects of city level water supply
systems, drainage and solid waste disposal.

Unitl:  Sources of water supply their types, water collection, water
treatment, distribution of water from various sources.

Unitll: Rain water disposal and roof drain and rain water harvesting
system.

UnitIIl: Water pollution and preventive measures.
UnitlV: Sewagetreatment plant and itslocational factor..

UnitV: Garbage disposal and recycling methods. Concept of recycling
of solid and liquid wastein building. Vermicomposition, Biogas
production.

UnitVI:  Sewage disposal systemsin unsewered |ocation viz. septictank,
soak pit, acquaprivy.

Sessional work: Assignments, test, site visit and drawings on
the above topics.

REFERENCE BOOKS:

1 Manual of Water supply and treatment , second edition, CPHEEO,
Ministry of Worksand housing, New Delhi, 1977.

2 Manual of Sewerageand sewagetreatment, CPHEEO Ministry
of Works and housing, New De hi, 1980.

3 S.C.Rangwala, water supply and sanitary Engineering,Charotar
publishing House, Anand 1989.

4, Bureau of Indian Standards.

5 Pachauri, A.K., “Water Supply and Sanitary Ingtallations, Design,
Construction and Maintenance”, New Age International Ltd.

6. Manas Handbook of Plumbing, Manas Publishers

07AR03 PROFESSIONAL PRACTICE

Objective: The objective of the course is to expose the students to the
present trends of architectural practice and valuation.

Unitl:  Role of professional bodies such as The Indian Ingtitute of
Architects, working, bye aws, categoriesof membership, dection
procedure and code of conduct; The Architects Act of 1972 and
the Council of Architecture.



UnitII:

UnitIII:

UnitIV:

UnitV:

Unit VI:
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Professional responsibilities of the architect, copyrights, scale
of charges, variation of charges, mode of payment, termination
of services, specialized building services.

Techniques of valuation, elements of valuation and factors
affecting valuation. Methods, valuation of landed and building
property, comparable cost of sale, purchase and mortgage.

Valuation for compensation on acquisition, compensation under
central and state legidation, relevance of the Town Planning
Act.

Valuation for renewal or lease/extension of lease, standard rent,
easement rights, dilapidation, insurance, estate devel opment and
advice on investment policy.

Arbitration, arbitrators, umpireand nature of arbitration.
Sessiona work: Assignments, test, site visit and drawings on
the above topics.

REFERENCE BOOKS:

1

2

07AR04 :

Rangwala, S C, “Valuation of Real Properties”, Charotar Book
Sall.
Piotrowski, A. and Williams, Julia, “The Discipline of
Architecture”, University of Minnesota Press. 3. Eldred, GW.,
“The Beginners Guideto Real Estate I nvesting”, John Wiley &
Sons
Publications of COA, |1 A Hand Book on Professional Practice,
The Architects publishing Corporation of India, and Bombay
1987.

URBAN PLANNING

Objective: The objective of the course to devel op the understanding of

UnitI:

UnitII:

Unit III:

urban planning process through surveys, analysis, alternative
planning strategies and urban planning issue.

Need and study of Urban planning interrelationship between
urban planning, urban design, urban landscape design and
Architecture planning asateam work and role of urban planner
in planning team. Hierarchical leves of planning.

Planning during Medieval and renaissance period in western
and Indian context.

Evolution of modern planning concepts. Impact of industrial
revolution on planning process. Planning theories developed
by Patric Geddis, Ebenzer Howard, LewisMumford, C. L. Doxiadis,
Petric Abercrombie.

UnitIV:

UnitV:

Unit VI:
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Introduction to TPS, master plans, structureplan, regional plans,
land use planning , Neighbourhood Planning, zoning.

Recent trendsin urban planning, New towns development, SEZ,
IJNNURM, Green cities, ISHDP, Urban renewal process.

National habitat and housing policy. Slum improvement scheme,
ISHDPR, DCRreevant to housing.

Sessional work: Assignments, test, site visit and drawings on
the above topics.

REFERENCE BOOKS:

1

07AR05

GallionArthur B & EisnaSimon, TheUrban Pattern, City Planning
and Housing.

C. L. Doxiadis, Ekigtics, Anintroduction tothe Science of Human
Settlements, Hutchinson, London, 1968

John Ratchiffe, An Introduction to Town and Country Planning.
Gupta, V., “Energy and Habitat: Town Planning and Building
Design for Energy Conservation”, Wiley Eastern.

Rangwala, S.C., “Town Planning”, Charotar Publishing House.
Eleanor, S.M., “British Town Planning and Urban Design:
Principlesand Palicies’, Longman.

Randall, A., “Crossroads, Hamlet, Village, Town: Design
Characteristicsof Traditional Neighbourhoods, Old and New”,
American Planning Association.

ARCHITECTURAL STRUCTURE-VI

Objective: Understanding of Basic Theory and principles of structural

Unitl:
UnitlII:
Unit III:

UnitlV:

UnitV:

analysisand structural properties of e ements.
Design and detailing of smple G + 1 structure.
Walls and chimneys subjected to kind pressure.

Introduction to flat slabs, combined and eccentric footings
selection criteriafor above structures. (only Theory no Design)

Failureof structured

Typesof failurein various structure.

Causesof failure.

Evaluation of damage

Non destructive testing techniques .

Techniques to prevent collapse failure of structures.
Repaired and rehabilitation of structures.

Simplewelded and riveted connection (without moments) only
axial loads.

P Q0o
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Unit VI: Design of simple tension and compression member of trusses.

Sessional work:
Visit to construction sites to study R.C.C. Structures and sted!
fabrication work and preparing report.

REFERENCE BOOKS:

1 P.C.Punmia, Strength of Materialsand Theory of Structures; vol
I, Laxmi Publications, Delhi 1994.

2 S.Ramanmurtham, Strength of Materials— Dhanpatrai & Sons,
Delhi 1990

3 W.A.Nash, Strength of Materials— Schaums Series— McGraw
Hill Book Company, 1989

4 R.K.Bansal — engineering Mechanicsand Strength of Materials

— Lakshmi Publications, Delhi, 1990

07AR06 ARCHITECTURAL DESIGN STUDIO-VII

Objective: To enable the student to design the large scale housing and
housing project in an urban environment with emphasis on
advanced building services and systems, urban development
regulations, building byelaws.

BASIC CONTENTS:

)] Introduction to the designing of multifunctional community
housing project on an appropriate scale.

2 Importance of case studies, data collection, area analysis,

evolution of plan forms, climatic oriented planning and design
features, space utilization, building & siteservices, siteanalysis
and site planning ,etc; in the Architectural design process.

3 Importanceof culture, tradition, topography, climate and building
byelawsin generating built form.
4 Planning and designing of large scale housing and building

projects in an urban environment, advance building services,
energy conservations, cost effective techniques and materials,
building bye laws, housing schemes etc.

5 Architectural study tour relevant to design project.

Sessional work: Onemajor design project and onetime project with other
task and assignments.

VivaVoceby external examiner at theend of Semegter.

Suggested text books:

1 Ching, F.D.R.: Form, Spaceand Order, Van Nostrand Rheinhold,
NewYork (1979).

2 Parmar V.S.: Design Fundamentals in Architecture, Somoiya

Publications, Bombay (1973)

1%

3 Scott: Design Fundamentals ,Edward d Mills- Planning the
ArchitectsHand Book —  Bitterworth, London, 1985.

4, Watson,D (editor) Time —saver standards for Architectural
Design: Technical datafor professiona practice, McGraw-Hill,
2005.

5. Neufert,P; Architects Data; Blackwell Science, 2000.

6. Agkathidis, A, Hudert, M and Schiling, G, “Form defining

strategis. experimental architectural design”. Wasmuth, 2007.

07AR07 ADVANCE CONSTRUCTION STUDIO-I

Sessional work;
Assignments and drawing on the above topics given in the
subject 07AR01 Advance construction — I.

VivaVoceby external examiner at the end of Semester.
07AR08 URBAN PLANNING STUDIO

Sessional work;
Assignments and drawing on the above topics given in the
subject 07AR04 Urban Planning.

VivaVoceby external examiner at theend of Semester.

SEMESTER: EIGHTH
08ARO01 ARCHITECTURAL DESIGN -VIII

Objective : To expose studentsfor designing of large scale urban design
projects with emphasis on modern material, techniques ,
architectural stylesadvanced services, sustainablearchitecture,
green architecture, climate responsive architecture etc.

Basic contents:

1 Introduction to urban design project planning and design
consideration.
2 Importance of case studies, data collection, area analysis,

evolution of plan forms, climatic oriented planning and design
features, space utilization, building & siteservices, siteanalysis
and site planning ,etc; in the Architectural design process.

3 Importance of culture, tradition, topography, climate and building
byelawsin generating built form.
4 Major design project may include high riseftall buildings viz.

apartment and commercial mixed used complexes, five star Hotel,
multifunctional complex, community centers, super specialty
hospital, institutions etc.

5 Architectural study tour relevant to design project.
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Sessional work:
One major design project and one time project with other task
and assignments.

SUGGESTED TEXT BOOKS:

1 Ching, F.D.R.: Form, Spaceand Order, Van Nostrand Rheinhold,
NewYork (1979).

2 Parmar V.S.: Design Fundamentals in Architecture, Somoiya
Publications, Bombay (1973)

3 Scott: Design Fundamentals Edward d Mills- Planning the
ArchitectsHand Book — Bitterworth, London, 1985.

4 Watson,D (editor) Time —saver standards for Architectural
Design: Technical datafor professional practice, McGraw-Hill,
2005.

5 Neufert,P; Architects Data; Blackwel| Science, 2000.

6. Agkathidis, A, Hudert, M and Schiling, G, “Form defining

strategis. experimental architectural design”. Wasmuth, 2007.

08AR02 ADVANCE CONSTRUCTION-II

Objective: The course will enablethelearning in progression , starting
from simple building eements, components, materials and
construction techniquesto develop strong sense of visualization.

Unitl:  General introduction to large span structures and high rise
structures, planning features and its construction aspects.
Chronol ogical devel opment of large span structural framework
such aslamella, laminated portal frame, R.C.C. & steel portal
frames.

Unitll: A) R.C.C. and stedl space frame structures. B) Study of shell
structures and its construction techniques from historical
perspective. C) Shell structures such as Geodesic Schwedel er
and Gitter Kuppel and its construction aspect.

UnitIll: Constructions aspect consider in temporary structures which
are in portable nature for various short terms events. Use of
modular techniques and materials.

UnitlV: Ferrow cement techniques and its appropriate various uses for
building construction e ements.

UnitV: Introduction to prestressed concrete, principle and method of
prestressing, advantages and disadvantages.

UnitVI: Types of elevators — Electric, hydraulic, passenger, hospital,
capsule, freight etc., details of lift shaft and other mechanism
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escalators and conveyors. Parallel and criss cross escalators,
horizontal belt conveyors, horizontal moving walkway’s.
Sessional work:
Assignments, test, site visit and drawing on the above topics.

REFERENCE BOOKS:

1 S.C. Rangwala, Engineering Materials Charotar Publishing House,
Anand,1997

2 HUDCO - All you want to know about soil stabilized mud blocks,
HUDCO Pub, New, Delhi, 1989.

3 W.B. Mckay Building Congtrution, vd. 1,2,3, Longmans, U.K.1981.

4 Don A Watson, Construction Materials and Processes, M cGraw
Hill Co.,1972.

5 R. Chudley, Construction technology, Richard Clay (Chaucer
Press) Ltd.,Suffolk,1978.

6. JH.callender, Timesaver standard for Architectural Design Data,
McGraw-Hill,1994.

08ARO03 ENVIRONMENTAL SERVICES - 11

Objective: To exposethe students specialized servicesin buildings.

UnitI: Natural and artificial ventilation system in buildings. Air
conditioning methods equipments and ducting.

Unitll: Refusedisposal system in high-risebuildings, viz. — refuse chute,
purpose of service floor and other services.

UnitIIl: Lift , escalator, different type and use their lay out , lighting
conductors, building automation system.

UnitIV: Energy construction, low energy systems, hybrid systems,
integration and P. V. and wind system in the building, wind , solar
and other non-conventional energy systems, solar thermal
application for heating and cooling, eectricity generation in
building.

UnitV: Firesafety — general provisions. Causesof firein buildings, Fire
protection standards — safety regulation — NBC — planning
consideration in building like non- combustible material,
construction , stair cases and lift lobbies, fire escapesand A.C.
system. Special featuresrequired for physically handicraft and
elderly in building types.

Unit VI:  Fire detectors and fighting installation. Type of detectors and
usage. Alarm system, Firefighting pumps, firetank , dry and wet
risers, automatic sprinkler, firedrill , refugearess.

Sessional work:
Assignments, test, site visit and drawings on the above topics.
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REFERENCE BOOKS:

1 Manual of Water supply and treatment , second edition, CPHEEO,
Ministry of Worksand housing, New Delhi, 1977.

2 Manual of Sewerage and sewagetreatment, CPHEEO Ministry
of Works and housing, New Delhi, 1980.

3 S.C.Rangwal a, water supply and sanitary Engineering,Charotar
publishing House, Anand 1989.

4 Bureau of Indian Standards.

5 Pachauri, A.K., “Water Supply and Sanitary Ingtallations, Design,
Construction and Maintenance”, New Age International Ltd.

6. Manas Handbook of Plumbing, Manas Publishers

08AR04 SUSTAINABLE ARCHITECTURE

Objective: To sensitize students about the importance and need for
Sustainable Planning concept and appropriate Architectural
design concept as an emerging thrust area.

UNIT-L:  Introduction : Planning concept — Environmental Impact Analysis
— Ecological foot prints — Essential ingredients of sustainable
devel opment apart from social and economical — environment ,
stake holder, participation , ingitutional mechanism.

UNIT-IL:  Development in Historical Context - Early settlement pattern —
Climate Responsive Planned Layouts — orientation of Streets
and Buildings, Creation of Habitable Environment , Early
Planning Methods.

UNIT-IL Resource Efficiency — Land , Water, Energy, Human Resource,
Biodiversity — Suitable practices at settlement, Campus and
Building Levd.

UNITIV: Sustainable Architecture — Appropriate materials and
construction —review of ther propertiesworkability, Eco Friendly
construction practi ces— sustainable campuses and case studies..

UNITV: Sustainable Planning and Policies — Awareness programme at
National, International levels Rio de Jenero agenda — Earth
summits— agendainvolved — their realization.

Sessional work: Assignments and test on the above topics.
REFERENCE BOOKS:

1 O.H.keonigsberger; T.G. Ingersoll and others, Manual of tropical
housing and building- Part-1; Longmans,London-1980

2 M. Evans; Housing, climate and comfort; Architectural press
London- 1980

3 B.G.Givoni; Man,climate,and architecture; Applied science,

banking, Essex, 1982
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4, N.K Bansal and others; Passive building design; Elsevier science-
1994.

5 S.Drake; The third skin architecture,technology and
environment; UNSW-press-2007.

6. Manik & Girish Komisva, I 1PA, keeping Cities Clean and Green,
Uppal Publishing House, 1997.

7. Beer, Environment Planning for Site Devel opment.

08ARO0S5 LANDSCAPE DESIGN

Objective: To enable students realize that architectural design could
enhance and enrich built environment through a study and
understanding of plantsand vegetation historical achievements
and techniques of application in the overall context of ecology.

UNITH:  Introduction : LandscapeArchitecture. Understanding man and
nature land and landscape. Reationship of architecture and
LandscapeArchitecture.

UNIT-IL  Higtory of theart of garden design of India, China, Persia, Japan,
Italy, France and England.

UNIT-IIL: Garden Design of the modern world.

UNITHV: Basic Principles of landscape design and element. Types of
landscape elements and its various uses.

UNITV: Plant classification and nomenclature, plant identification.
Characteristics of varioustypes of plantsand their suitability of
landscaping, plant selection criteria, planting design and visual
aspects of plant form.

UNIT-VL: Methodology and process of site analysis, data collection,
compilation, Presentation and analysi stechniques. Preparation,
interpretation and evolution of landscape plans site planning.

Sessional work:
Assignments, tests, and tutorials on the above topics

REFERENCE BOOKS:

1 Sylvia Crowe SheilaHaywood, The Gardens of Mughal India,
VikasPublishing House, Pvt. Ltd, India, Delhi,1973.

2 Garrett Eckbo, The Art the Home Landscaping, McGraw-hill
Book Co., London, 1956.

3 Testsuro Yoshida, Gardens of Japan, Jr. Marcus G. Sims, 1963.

4, Sir Banister Fletcher, A History of Architecture, University of

London, TheAntholone press, 1986.
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5 Percy Brown, Indian Architecture (Islamic period), Taraporevaa
and Sons, Bombay, 1983tt

6. Satish Grover, The Architecture of India (Buddhist and Hindu
Period), VikasPublishing Housing Pvt. Ltd., New Delhi, 1981

7 Christopher Tadgelli, The History of Architecturein Indiafrom

the Dawn of Civilization to the end of Raj, Longman group,
U.K.Ltd., London, 1990

08AR06 PROFESSIONALELECTIVE-I (1) HOUSING

Objective: To sensitize students about the need for , demand and supply
of housing in India, to expose the role or function of various
housing agencies, the typologies of housing with basic
environmental issues.

UNITI: Housing Issues — Indian Context. Housing as Architecture —
basi c need — demand and supply of housing — Housing Agencies
and their rolein housing devel opment.

UNITI: Social factors influencing housing design, affordability ,

economic factors and influence of traditional housing and
planning features.

UNIT-II: Hous ng surveysand standards. Sources of Dataand information,
methods and techniques of housing survey, housing standards
€tc.

UNIT-IV: Housing Design — Traditional Patterns— Row housing and cluster
housing — layout concepts — use of open spaces — utilities and
common facilities.

UNIT-V: Casestudiesof housing schemesdesigned by eminent architects.
High Rise Housing.

UNIT-VI: National habitat and housing policy slum improvement scheme,
ISHDP, DCRreevant tohousing.

Sessional work :
Assignment and case studies of above topics.

TEXT BOOKS:

1 Joseph dechiaraand others— Time Saver Standards for Housing
and Residential Devel opment McGraw-Hill Co., New York, 1995

2 Karnataka state Housing Board — MANE - Publication - 1980
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08ARO06 PROFESSIONAL ELECTIVE -1
(2) ENVIRONMENTAL PLANNING

Objective: To Provide advanced knowledge on how all issuesand concerns
of environment can integrate to architectural design process.

UNITL: Introduction to the ideas, issues and concepts of sustainable
Architecture, Global Environment , Principles of environmentally
and ecol ogically supportive Architecture.

UNITI: Early Settlement Patter — Climate Responsive Planned Layouts—
Orientation of streets and buildings. Creation of Habitable
Environment, Early Planning Methods.

UNIT-IL Quality of Urban Environment and Living — Past , Present and
Future Trends role of Urban Design in Urban Environment,
Planning for Quality Livingin Urban Areas.

UNITIV: Conservation of Water, Land, Energy its methods. Environmental
impact assessment.

UNITV: Solid & Liquid Wastefrom residential & Commercial Buildings—
Environmental significance— Segregation and treatment of waste-
degradation of environment duetowast .

UNIT-VIL: Salient Featuresof environmental laws— Rain Water Harvesting
Techniques. Biological and Thermal Energy Options — Biogas
Production — Liquid Waste, Recycling Methods & Practices.

Sessional work :
Assignment and case studies of above topics.

TEXTBOOK :
1 Goding and Maitland — Environmental Planning— . Martin’s
Press, 1984

08AR06 PROFESSIONAL ELECTIVE -1
(3) CONSTRUCTION MANAGEMENT

Objective: To establish and develop construction management skills
network techniques, construction equipments and methods
along with quality control in construction.

UNITL:  Introduction to project management concepts — background of
management, purpose, goal and objectives. Traditional
management system, Gantt’s approaches, load chart, progress
chart, bar charts, meritsand limitation schedul etime estimates
units.
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UNITL  Project management, resources balancing, phasing of activities,
programmes, scheduling project control, reviewing, updating and
monitoring.

UNITHIL Introduction to modern management concepts. Introduction to
PERT and CPM network concepts, inter relationship , information,
data sheets and devel opment of network. CPM for management,
CPM network analysis, identification of critical path floats
computation result sheets.

UNITIV: PERT Network, introduction to the theory of probability and
statistics, probabilistic aim estimates for the activities of PERT
Network.

UNITV: Financia management. I ntroduction to two dimensiona network
analysisactivity cost information. Cost timerelationship, crashed
estimates for the activities, project direct cost and indirect cost.

UNIT-VIL: Construction quality control and inspection, significance of
variability and estimation of risks, construction cost control,
crashing of networks.

Sessional work :
Assignment and case studies of above topics.

TEXT BOOKS::

1 Dr. B. C. Punmiyaand K. K. Khandewal — Project Planning and
Control with PERT/CPM Laxmi Publications, New Delhi, 1987.

2 S. P. Mukhopadyay, Project Management for Architectsand Civil
Engineers, 11t, Kharagpur.

3 AhujaH. N. “Construction Performance Control by Networks”,
Wiley Inter science Publication.

4, Peurifay, R. 1. “Construction Planning Equipments and Methods”
McGraw Hill Book Co. Inc.

5 Srivastva, U. K. “Construction Planning Management” Galgotia
Publisher.

08AR07 ARCHITECTURAL DESIGN STUDIO-VII

Sessional work:
Assignments and drawing on the above topics given in the
subject 08AR01 Architectural Design Studio— VIII.

VivaVoceby external examiner at theend of Semegter.
08AR08 ADVANCE CONSTRUCTION STUDIO-II

Sessional work:
Assignments and drawing on the above topics given in the
subject 08AR08 Advance construction Studio— I1.

VivaVoceby external examiner at theend of Semegter.
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08AR09 LANDSCAPE DESIGN STUDIO-II

Sessional work:
Assignmentsand Sketches, Case Studiesof contemporary period,
Landscape Proposals for Residential, Public , Institutional
Buildings on the above topics given in the subject 08AR09
Landscape Design Studio— 1.

VivaVoceby external examiner at the end of Semester.

*kk*k

SEMESTER: NINTH
09AR01 PRACTICAL TRAINING

Each candidate shall haveto prepare adetail report along with necessary
drawing, sketches, measurement, record, reading, observations, survey
analysis, log sheets and modes, if hecessary on the following siz aspects
which are concerned with the poetical training. Thisreport shal besubmitted
for the Viva-Voce examination duly certified by the Principal of the Callege.

1  Critical appraisal - of any building that he/she-"or his’her employer
has designed and executed. The building shall be used and the
students may record the reactions of the users to support hig'her
appraisal in addition to photographs, drawing etc.

Marks (Sessional)- 25

2.  SiteSupervision and Practice-A detail report of any major part of a
small building that has been personally supervised by the candidate.
It may include checking site measurement preparation of ahill, site
instructions and checking of the executed work.
Marks(Sessona)- 25

3. Field Observation - A report on architectural useof the site conditions.
For exampl e, Electric poles, Water tanks, slope of the site etc.
Marks (Sessional)- 25

4.  Logsheet and office certificate - A student shall fill thelog sheetsas
arecord of hisevery day work aid shall submit the sasmea ong with
thecertificatefrom his’her employer.

Marks (Sessional)- 25

5. Working drawing and compl ete estimate of small project - A student
shall submit all dieworking details prepared by him/her during his/
heir practical training along with estimate of small project.

Marks(Sessional)- 100

6.  Viva-Voce Each candidate shall be individually interviewed and
guestioned on any of the sublet mentioned above by a Principal,
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Head of Department of Architecture and Two external examiner
appointed by the University.

MarkgViva-Voce)-100
Total Marks- 300
Pass Marks - 150

SEMESTER: TENTH

10AR01 PROFESSIONAL ELECTIVE-1I
(1) INDUSTRIAL ARCHITECTURE

Objective: Toimpart knowledge of planning and design festures, materias
and techniques useful inindustrial structures.

UNIT -I : Meaning of industrial architecture, scope, context. Impact of
industrial revolution — origin in the context of Britain and the
United States— Impact of materialsand technol ogy.

UNIT-II : Automation techniques & its impact, circulation and area
requirement, influence on design — Internal & External
Environment Control — Precaution at site.

UNIT-III : Pioneers and Architects role in industrial design. Study of
exampl es of pioneer to include Peter Behrens, Max Berg, Hans
Poelzig’s and P. L. Nervi — impact of expressionism and
international style.

UNIT-IV : Responsibilities of architect in innovative corporate image,
understanding industrial environments through Indian case
studies.

UNIT-V : Zoning principle, FactoriesAct and Rules(1948) in India— Role
of Pallution Control Boards, organizing principles. Environmental
Control & Waste Management.

Sessional work :
Assignmentsand drawing on the above topicsgiven in the subject 10AR01
Climate Responsive Architecture.

10AR01 PROFESSIONAL ELECTIVE-1I
(2) CLIMATE RESPONSIVE ARCHITECTURE

Objective: To sensitize students about theimportanceand need for Climate
Responsive Architecture Design concept.

UNIT-I: Introduction to the ideas, issues and concepts of sustainable
Architecture, related to types of climates. Global Environment &
Principles of Environmentally and supportive Architecture.
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UNIT-IE.  Non- conventional Energy Systems, Solar Thermal Application
for heating and cooling.

UNIT-II: Low Energy design Hybrid Systems, Integration of PV andwind
systems in the buildings.

UNIT-IV: Day Light principles, Glareamount of daylight, daylight factor,
orientations and sizes of opening to achieve diffused lights.

UNIT-V: Application of Climatic Principles— Evolution of Plan Form to
minimizeHeat Gain in Tropical Climates, Orientation of Building
with respect tosun , wind, sizesof fenestration & itsorientation,
Use of evaporative cooling, ground coiling, cavity walls,
topography , water bodies, vegetation. Landscape el ements, cross
ventilation system to achieve natural comfort level in indoor &
outdoor spaces.

UNIT-VI: Planning and Design featuresto be considered with respect to
variousClimate.

Sessional work :
Assignmentsand drawing on the above topi csgiven in the subject 10AR01
Climate ResponsiveArchitecture.

10AR01 PROFESSIONAL ELECTIVE -1
(3) VERNACULAR ARCHITECTURE

Objective: Toimpart knowledge about variousmanmade and natural forces
behind theevolution of traditional architecture.

UNIT-I: Approachesand Conceptstothestudy of vernacular architecture
— Aesthetics— Anthropological — Architectural — Devel opmental
— Geographical — Historical — Spatial — Folkloristic.

UNIT-II : Traditional Principlesof Planning in Western & Northern India-
Primitive Forms, Symbolism, Colour, Folk Art etc. in the
Architecture of the Deserts of Kutch and Gujrat State — Wooden
Houses & Mansions (Havelis) Gujrat & Rajsthan — House boats
(Dhugas) Kashmir — Material of Construction & Construction
details.

UNITHIL Vernacular Architectural of South India — Wooden Houses,
Palaces& Theatresin Kerala, Palacesin Tamilnadu, Principlesof
Planning, Proportions, Elements, Beliefs& Culture, Material of
construction and construction detail.

UNIT-IV : Western influences on Vernacular Architecture — Colonial
influence on thetraditional House, Bangla & Bungalow, House
typol ogies, settlement planning, Pondicherry & Cochin.
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UNIT-V: Secular Architecture — Medieval Period — Citadels, Palaces,
Towers, Gateways, Public Buildings etc. in the medieval towns
of Jodhpur, Jaipur, Jaisalmer, Gwalior €etc.
Sessional work;
Assignmentsand drawing on the above topicsgiven in the subject 10AR01
Climate Responsive Architecture.

10AR02 ARCHITECTURAL PROJECT / THESIS

Objective: Develop any chosen architectural design project, emphasisbeing
onintegration of al technical, human & aesthetic aspect in theArchitectural
design solution.

The topic would be sdlected by students, subject to approval by
the department. Thetopic selected may be alivedesign project or research
oriented but essentially concluding initsapplication in architectural design
project. The work progress eva uation would al so be based on intermediate
reviews of the study in presence of pand of teachers and experts from
professional field.

The Viva-voce would be in theform of final Review on thebasis
of sessional submissionin presenceof two External Examiners. TheH.O.D.
Department of Architecture and student’s teacher Guide would act as
Internal Examiners.,

Thestudents would be required to explain and defend their study
and design. The submission would consist of proper Presentation of
Drawings, Thesis Report and Model.

The candidate shall carry out thesis considering the following
aspect — Research analys sand data coll ection, sitesd ection & justification,
user requirements & justification, climatic conditions, socio-economic
problems, communication, Transportation, Landscape & Urban Planning.

10AR03 SEMINAR

Objective: Seminar isintended to eval uated the student’sability to explore
in thefidd of architecture and make in depth investigation in the chosen
area.

The students are expected to choose topics which are of special
interest to them and prepare a Report and Drawings to show analysis of
investigation. The Review of work would be donein presence of H.O.D.
Department of Architecture, and nominated teacher guide, and other
teachers.

TheViva-voce would bein theform of proper presentation of the
Drawings, Information/ Data and Report. The Viva-voce would be in
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presence of External Examiner. The H.O.D. Department of Architecture,
and student’s teacher Guidewould act asinternal examiners.

The Seminar topic can berelated to any of thefollowing subject —
Architectural theory, history, design determinates, design language, design
evaluation, building types, urban planning and design, housing, interior
design, landscape design, building technology and environmental sciences,
professional practice and any other related field, accepted and approved
by the Department.

*kk*k
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UnitI:

UnitII:

Unit III:

UnitIV:

UnitV:

Unit VI:
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SYLLABUS PRESCRIBED FOR
BACHELOR OF ENGINEERING
INFORMATION TECHNOLOGY
SEMESTER PATTERN (CREDIT GRADE SYSTEM)

SEMESTER : SEVENTH
DIGITAL SIGNAL PROCESSING

Discrete —~Time Signals and Systems: Introduction to DSP,
Advantages, basic elements of DSP system, sampling theorem,
A/D, D/A conversion, quantization. Elementary discrete-time
sequences. Discretetime systems: description, representation,
classification (linear, time-invariant, satic, casua, stable)

Analysisof DTLTI systems: The convolution sum, propertiesof
convolution, Analysis of causal LTI systems, stability of LTI
systems, step response of LTI systems, difference equation,
recursive & non recursive discrete-time systems, solution of
difference equations, Impulseresponse of LTI recursive system.
Correlation of discretetimesignals.

z- Transform and Analysis of LTI Systems: Definition of z-
Transform, properties, rational z-Transforms, evaluation of the
inversez- Transforms, analysis of linear timeinvariant systems
in z-domain, transient and steadystate responses, causality,
stability, pole-zero cancellation, the Schur-Cohn stability test

Fourier Transforms, the DFT and FFT: Definition & propertiesof
Fourier transform, relation with ztransform. Finite duration
sequencesand the discrete Fourier transform(DFT), properties,
circular convolution, Fagt algorithmsfor the computation of DFT:
radix-2 and radix-4 FFT a gorithms

Design of Digital Filters: Classification of filters: LP, HR, BR, FIR
and IR filters, filter specifications. Design of FIR filtersusing
Windows and by Frequency sampling methods. Design of IIR
filters from Analog filters using approximation of derivatives,
Impulse invariant transformation, Bilinear transformation and
Matched z-Transformation, Commonly used Analog filtersand
IR Filter design example

Realization of Discrete-Time sysems: Structuresfor realization
of Discrete-Time systems, realization of FIR systems: Direct Form,
Cascade Form, Frequency sampling and Lattice structures.
Realization of IR filters: Direct Form, Signal flow graph and
Transposed structures, Cascade form, Latticeand Lattice-ladder.
Realization for IR systems.
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TEXTBOOK :
J G Prokis and D G Manolokis, “Digital Signal Processing: Principles
Algorithmsand Applications (Pearson Education)

REFERENCE BOOKS:

1  SSdivahanan, A Vallavarg),C Gnanapriya“Digital Signal Processing”
(TaTaMcGraw Hill)

1 SKMitra “Digitd Signal Processing: A Computer-Based Approach”
(TaTaMcGraw Hill)

2  ECIfeacthor and BW Jervis“Digital Signal Processing A Practical
Approach” (Pearson Education)

3 AV Oppenheim, RW Schafer with JR Buck “Discrete Time Signal
Processing”(PHI)

71T02 OBJECT ORIENTED ANALYSIS AND DESIGN

UNITH:  Introduction to UML: Importance of modeling, principles of
modeling, object oriented modeling, conceptual model of the
UML, Architecture, Software Development Life Cycle.

UNIHI: Basic Structural Modeling: Classes, Relationships, common
Mechanisms, and diagrams.

UNIT-IIL: Advanced Structural Modeling: Advanced classes, advanced
relationships, Interfaces, Typesand Roles, Packages, Instances,
Object Diagram

UNIT-IV: BasicBehavioral Modeling-1: Interactions, Use cases, Usecase
Diagrams, Interaction diagrams, Activity Diagrams.

UNIT-V: Advanced Behavioral Modeling: Events and signals, state
machines, processes and Threads, time and space, state chart
diagrams.

UNIT-VI: Architectural Modeling: Component, Deployment,
Callaborations, Component diagrams and Deployment diagrams.

TEXT BOOK:
1  GradyBooch, James Rumbaugh, Ivar Jacobson : TheUnified Modeling
Language User Guide, Pearson Education.

REFERENCE BOOKS:

1 Hans-Erik Eriksson, Magnus Penker, Brian Lyons, David Fado: UML
2 Toolkit, WILEY-Dreamtech IndiaPvt. Ltd.

2 Mélir Page-Jones: Fundamentals of Object Oriented Designin UML,
Pearson Education.

3 Pascal Rogues: Moddling Software Systems Using UML2, WILEY-
Dreamtech India Pvt. Ltd.

4. Atul Kahate: Object Oriented Analysis& Design, TheMcGraw-Hill
Companies.
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SYLLABUS PRESCRIBED FOR
BACHELOR OF ENGINEERING

COMPUTER SCIENCE & ENGINEERING

SEMESTER PATTERN (C.G.S.)

SEVENTH SEMESTER
7KS01 DIGITAL SIGNAL PROCESSING

Unitl:  Discrete —Time Signals and Systems. Introduction to DSPR,
Advantages, basic e ements of DSP system, sampling theorem,
A/D, D/A conversion, quantization. Elementary discrete-time
sequences. Discrete-time systems: description, representation,
classification (linear, time-invariant, datic, casual, stable)
(O8Hrs)
Unit IT: Analysisof DTLTI systems: The convolution sum, properties of
convolution, Analysis of causal LTI systems, stability of LTI
systems, step response of LTI systems, difference equation,
recursive & non recursive discrete time systems, solution of
difference equations, Impulseresponse of LTI recursivesystem.
Correlation of discretetimesignals. (O8Hrs)

Unit III: z- Transform and Analysis of LTI Systems: Definition of z-
Transform, properties, rational z-Transforms, evaluation of the
inversez- Transforms, analysisof linear timeinvariant systems
in z-domain, transient and steady-state responses, causality,
stahility, pole-zero cancellation, the Schur-Cohn stability test.

(08Hrs)

UnitlV:  Fourier Transforms, the DFT and FFT: Definition & properties
of Fourier transform, relation with z-transform. Finiteduration
sequencesand the discrete Fourier transform(DFT), properties,
circular convolution, Fast algorithms for the computation of
DFT: radix-2 and radix-4 FFT agorithms (0O8Hrs)

UnitV:  Design of Digital Filters: Classfication of filters. LR, HP, BR, FIR
and IR filters, filter specifications. Design of FIRfiltersusing
Windows and by Frequency sampling methods. Design of IR
filters from Anal og filters using approximation of derivatives,
Impulseinvariant transformation, Bilinear transformation and
Matched z-Transformation, Commonly used Analog filtersand
IR Filter design example. (08Hrs)

Unit VI:  Realization of Discrete-Timesystems: Structuresfor realization
of Discrete-Time systems, redlization of FIR systems: Direct Form,
Cascade Form, Frequency sampling and Lattice structures.
Realization of IR filters: Direct Form, Signal flow graph and
Transposed structures, Cascade form, Latticeand Latticeladder.
Redlization for IR systems. (O8Hrs)
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TEXTBOOK :
J G Prokis and D G Manalokis, “Digital Signal Processing: Principles
Algorithmsand applications (Pearson Education)

REFERENCE BOOKS:

1 SKMitra “Digitd Signal Processing: A Computer-Based Approach”
(McGraw Hill)

2 ECIfeacthor and B W Jervis“Digital Signal Processing A Practical
Approach” (Pearson)

3 AV Oppenheim, RW Schafer with JR Buck “Discrete Time Signal
Processing”(PHI)

4. PRamesh Babu: “ Digital Signal Processing” Scitech Publications.

7KS02/7KE02 COMPUTER NETWORKS

UNITL Introduction: Brief history of computer networks & Internet,
Layered architecture, Internet protocol stack, Network entities
& layers, Application layer: Principlesof protocols, HTTR, FTR,
SMTP and DNS protocals. (O8Hrs)

UNITIL: Transport layer: services & principles, multiplexing &
demultiplexing applications, UDP, principles of reliable data
transfer, TCP details, principles of congestion control, TCP
congestion control. (O8Hrs)

UNITII: Network layer: network service model, routing principles,
hierarchical routing, Internet Protocol (IP) & ICMP details,
routing in thelnternet, router internals, 1PV 6. 08Hrs

UNITIV: Link layer: Introduction, services, multipleaccess protocol, LAN
addresses& ARP, CSMA / CD, PPPdetails. (08Hrg)

UNITV: Network security: Basic issues, principles of cryptography,
authenti cation and authenti cation protocol, version, integrity:
digital signatures, message digests, hash function algorithm,
key digribution & certification, securee- mail, E-Commerce: SSL
& SET, IPSecdetails. (08Hrs)

UNIT VI: Firewalls: Packet filtering and Application gateway, Network
Management: Basic principles, infrastructure for network
management, The Internet Network — management framework:
SMI, MIB, SNMPdetails, security and administration, ASN.1

(08Hrs)

TEXT BOOK:
JamesF. Kurose & K W Rass: Computer Networking, Pearson Education

(LPE)
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Reference Books:

1  DouglasE. Comer: Computer Network & Internet, Addison Wesley.
2 Andrew S. Tanenbaum: Computer Networks, PHI (5E)

3  LeonGarcia& Widjgja: Communication Networks, TMH

4. William Sallings: Data & Computer Communication, Pearson

Education.

7KS03 DESIGNAND ANALYSIS OF ALGORITHMS

Unitl: Iterative Algorithm Design Issue: Introduction, Use of Loops,

Efficiency of Algorithms, Estimating & Specifying Execution
Times, Order Notations, Algorithm Strategies, Design using
Recursion.

UnitIl:  DivideAnd Conquer: I ntroduction, Multiplication Algorithm and

its analysis, Introduction to Triangulation, Covex Hulls,
Drawbacksof D & C & TimingAnalysis.

Unitlll: Greedy Methods: Introduction, Knapsack Problem, Job

sequencing with deadlines, Minimum Spanning Trees, Prim’s
Algorithms, Kruskal’s Algorithm, Dijkstras Shortest Path
Algorithm.

UnitIV: Dynamic Programming: Introduction, Multistage Graphs,

Traveling Salesman, Matrix multiplication, Longest Common
Sub-Sequences, Optimal Polygon Triangulation, Single Source
Shortest Paths.

UnitV:  Backtracking: Combinational Search, Search & Traversal,

Backtracking Strategy, Backtracking Framework, and Some
typical State Spaces.

Unit VI:  Efficiency of Algorithm: Polynomial Time & Non Polynomial

Time Algorithms, Worst and Average case Behavior, Time
Analysis of Algorithm, Efficiency of Recursion, Complexity,
Examples of Complexity Calculation for Various Sorting
algorithms. Time-Space Trade off and Time-Space Trade off in
algorithmresearch.

TEXT BOOK:

Dave and Dave: “Design and Analysis of Algorithms” Pearson Education

REFERENCE BOOKS:

1  Aho,Hopcroft & Ullman “The Design & Analysis of Computer
Algorithms”, Addison-Wesley

2 G Brassard, PBratley: “Fundamenta sof Algorithmics’ , PHI

3 Horowitz & Sahani: “ Fundamenta Algorithms” , Galgotia.

4. Cormen, T.H, Lierson & Rivest: “ Introduction to Algorithms”, Mc

Graw-Hill
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7KS04 OBJECT ORIENTED ANALYSIS AND DESIGN
UNIT-l:  Modeling Concept: Introduction, Object orientation, OO

Devedopment, OO themes, Modeling as a design technique,
ClassModding. Abstraction, Thethree moded's, Object and class
concepts, Link and association concepts, Generalization &
Inheritance, Navigation of classmodels. (08Hrs)

UNITII: Advanced object and class concepts, Association Ends, N-ary

association, Aggregation, Abstract classes, Multipleinheritance,
Metadata, Reification, Constraints, Derived data, Packages,
State Modeling: Events, States, Transitions and Conditions,
Statediagrams, State diagram behavior. (08Hrs)

UNITIIL: Nested state diagram, Signal Generalization, Nested states,

Concurrency, Relation of dassand state model's, Use case modd,
Sequence models, Activity models, Use case relationships,
Procedural sequence model, Special constructs for activity
models. (O8Hrs)

UnitlV:  Development stages, Development life cycle, Devising asystem

concepts, Elaborating a concepts, Preparing a problem
statements, Overview of analys's, Domain classmodels, Domain
state model, Domain I nteraction model. (08 Hr9)

UnitV:  Application Analysis. Overview of System Design, Estimating

Performance, Making a reuse plan, Breaking a system into
subsystems, ldentifying Concurrency, Allocation of
subsystems, Management of data storage, Handling global
resources, Choosing a software control strategy, Handling
boundary conditions, Setting trade-off priorities, Architecture
of the ATM system. (O8Hrs)

Unit VI: Overview of class design, Realizing the use cases, Designing

algorithm, Recursing Downwards, Refactoring, Design
Optimization, Reification of behavior, Adjustment of I nheritance,

Organizing aclassdesign, ATM examples (O8Hrs)
TEXTBOOK :
Blaha, Rumbaugh:”Object Oriented Modeling and Design with UML” (2/
€) Pearson Education.
REFERENCE BOOKS:
1. Dathan, Ramnath: “Object Oriented Analysis, Design &
Implementation,” OUP.
2. McRobb & Farmer: “Object Oriented System Analysis & Design”
McGraw Hill.
3.  Booch, Rumbaugh & Jacobson: “ The UML User guide” Pearson

Education.
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4. Whitten & Bentley: “System Analysis & Design Methods” Tata
McGraw Hill.

5. Booch: “Object Oriented Analysis & Design with Applications”,
Pearson Education.

7KS05

UnitI:

UnitII:

Unit III:

UnitlV:

UnitV:

Unit VI:

PROFESSIONAL ELECTIVE -1
(I) COMPUTER GRAPHICS
An overview of Computer Graphicsand Graphics System: video
display devices, Raster-Scan systems, Random-Scan systems,
Graphics monitors and workstations, input devices, hard copy
devices, Graphics software. (08Hrs)

Output primitives : Point and Lines, Line drawing
algorithms,loading the frame buffer, line function, circle and
ellipsegenerating algorithms, curves, paralle curvesalgorithms,
Pixel addressing, filled-area primitives, functions, Cell array,
character generation. (08Hrs)

Attributesof output primitives: Lineand curveattributes,color
and grayscale levels, areafill attributes. Character attributes,
bundled attributes, antialiasing. (08Hrs)

2-D geometric transformations: basic transformations, matrix
representations, composite transformations, other
transformations, transformations between coordinate systems,
affine transformations, transformation functions, Raster
methods for transformations. Two- Dimensional viewing :
viewing coordinates, Window-to viewport coordinate
transformation, viewing functions, clipping : point, line, polygon,
curve, text, exterior. (08Hrs)

Structures and hierarchical modeling : concepts, editing
structures, basic modeing concepts, hierarchical modding, GUI
and interactive input methods : the user dialogue, input of
graphical data, functions, initial values for input device
parameters, interactive picture - construction techniques, virtual
reality environments. (O8Hrs)

Threedimensional concepts: display methods, graphics, Bezier
curvesand surfaces, B-spline curves and surfaces,Beta-splines,
three dimensional geometric and modeling transformations :
trandation, rotation, scaling, threedimensiona viewing : viewing
pipeline, viewing coordinates, projections. (08Hrs)

TEXT BOOK:
D. Hearn, M.PBaker : Computer Graphics, Second Edition, Pearson
Education.
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REFERENCES:
1 F.S.Hill: Computer Graphics Using Open GL, Il edition, Pearson
Education.

2 W.M.Newman & R.F.Sproul: Principles of Interactive Computer
Graphics, 2/e, McGraw Hill.

3 F.S.Hill : Computer Graphics, McMillan.

4 D.Hearn & M.PBaker : Computer Graphics, PrenticeHall.

5 Hamington : Computer Graphics, McGraw Hill.

TKS05

Unitl:

UnitII:

Unit II:

UnitIV:

Unit V:

PROFESSIONAL ELECTIVE -1
() MULTIMEDIA TECHNOLOGIES

MultimediaAuthoring and Data Representations:; Introduction,
Components of Multimedia, Hypermedia and Multimedia,
Overview of Multimedia Software Tools, MultimediaAuthoring
and Tools; MultimediaAuthoring, VRML. Graphicsand Image
Data Representations: Graphics/Image DataTypes, 1-Bit Images,
8-Bit Gray-Level, Images,Image Data Types, Popular File,
Formats, GIF, JPEG PNGTIFF, EXIF, GraphicsAnimation Files,
PSand PDF, WindowsWMF, Windows BMP, Macintosh PAINT
and PICT, X Windows PPM. (08Hrs)

Colorin Imageand Video: Color Science, Color Modd sin Images,
and Color Moddls in Video. Fundamental Conceptsin Video:
Typesof Video Signals,Component Video, CompositeVideo, S-
Video, Analog Video,NTSC Video, PAL Video, SECAM Video,
Digital Video, Chroma Sub sampling CCIR Standardsfor Digital
Video, High Definition TV. (08Hrs)

Basics of Digital Audio: Digitization of Sound, Digitization,
Nyquist Theorem, Signal-to-Noise Ratio (SNR), Signal-to-
Quantization-Noise Ratio (SQNR), MIDI: Musical Instrument
Digital Interface, Hardware Aspectsof MIDI, Sructure of MIDI
Messages, General MIDI, MIDI-to-WAV Conversion,
Quantization and Transmission of Audio, Coding of Audio,Pulse
Code Modulation, Differential Coding of Audio, Lossless
Predictive Coding, DPCM, DM, ADPCM. (08Hrs)

Multimedia Data Compression: Lossless Compression
Algorithms: Basics of Information Theory, Run-Length Coding,
Variable-Length Coding (VLC), Dictionary-BasedCoding,
Arithmetic Coding, Lossless Image Compression. The JPEG
Standard. (08Hrs)

Basic Video Compression Techniques: Introduction, Video
Compression Based on Motion Compensation, Search for
Mation Vectors, H.261, Intra-Frame (I-Frame) Coding, Inter-
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Frame(P-Frame) Predictive Coding, Quantization in H.261, H.261

Encoder and Decoder, H.261 Video Bitstream Syntax, MPEG-1,

Moation Compensationin MPEG-1, Mgjor DifferencesfromH.261
(O8Hrs)

UnitVI: Basic Audio Compression Techniques: ADPCM, Vocoders,
Phaselnsensitivity, Channel Vocoder, Formant Vocoder, Linear
Predictive Coding, CELP. MPEG Audio Compression:
Psychoacoustics, Equal-Loudness Relations, Frequency
Masking, Temporal Masking, MPEG Audio, MPEG Layers,
MPEG Audio Strategy, MPEG Audio Compression Algorithm,
MPEG-2 AAC (Advanced Audio Coding). (O8Hrs)

TEXT BOOK:
Ze-Nian, Li, Mark S. Drew “Fundamentals of Multimedia” (Pearson
Education)

REFERENCE BOOKS:

1  RganParekh “Principlesof Multimedia” (TataM cGraw-Hill)

2  S.J.Gibbs& D.C.Tsichritzis “Multimedia Programming”, Addison
Wesley 1995

3 PW.Agnew & A.S.Kellerman “Distributed Multimedia”, Addison-
Wesley 1996

4.  C.A.Poynton, “A Technical Introduction toDigita Video” Wiley1996

5  FFuckiger, “Understanding Networked Multimedia”, Prentice- Hall
1995

7KS05 PROFESSIONAL ELECTIVE -1
() WEB ENGINEERING

UNITL: Introduction to the Web: History of web, Protocol governing
the web, Web architecture, Major issues in Web solution
development, Web servers, Web browsers, Internet Standards,
TCP/IP protocol suites, IP Address, MIME, Cyber laws.
Hypertext Transfer Protocol (HTTP): Introduction, web server
and client, Resources, URL and itsAnatomy, Message Format,
Examples, Persistent and non persistent Connections, Web
caching, Proxy. (08Hrs)

Unitll:  Hypertext Markup language (HTML): History of HTML, HTML
basics, Elements, attributes and tags of HTML, Basic Tags,
Advanced Tags, Frames, Images, Meta Tag, Planning of web
page, Model amd Structue of web site, Desiging web pages,
Multimedia content. Cascading Style Sheet (CSS): Introduction,
advantages, Adding CSS, Browser compatibilty, CSS and page
layout, Selectors, Grouping, Type Selectors. (O8Hrs)
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UnitIll: ExtensibleMarkup Language (XML): Common Usage, Roleof
XML, Prolog, Body, Elements, Attribuyes, Validation, Displying
XML, Namespaces. XML DTD, Introductionto DTD, Purpose
of DTD, DTD in XML document, element type declaration,
Attribute declaration, Entity declaration, DTD validation. 08 Hrs

UnitIV:  W3C XML Schema: Introduction, limitation of DTD, strengths
of schema, schema structure, schema element, e ement
declaration, schema validation, Built in data types, declaring
simpledements. (08Hrs)

UnitV:  JavaScript: Introduction, variables, literals, operators, control
structure, conditional statements, Arrays, Functions, Parameter

Passing, Function Pointer, Inner/Nested Functions, Objects.

(O8Hrs)

UnitVI: Common Gateway Interface (CGlI): Internat programming
paradigm, Server side programming, Language for CGlI,
Applications, Server environment, Environment variables, CGI
building blocks, CGI scripting using C, shell script, writing CGI
progarm, CGI security, Alternatives and enhancement in CGl.

(O8Hrs)
TEXT BOOK:
Roy Uttam K: Web Technol ogies, Oxford University Press, 2010.

REFERENCES:
1.  Dr. RgjaSubramanian: Cresting Web Sitesin Engineering,University

Science Press.
2 Mohler JL. & Duff JM.: Desiginig Interactive Web Sites, CENGAGE

Learning.

3 Jod Sklar: Text Book of Web Design, CENGAGE Learning.
4. Meenakshi GM.: Web Graphics, Scitech Publications(India) Pvt. Ltd.

TKS05 PROFESSIONAL ELECTIVE -1
(IV) HUMAN COMPUTER INTERFACE

UNITI: Human factors of interactive software: Goals of system
engineering & User-interface design, motivation for human
factors, accommodation of human diversity, High leve theories,
Object-Action interface model, Recognition of the diversity,
Eight golden rules of interface design, Preventing errors,
Guiddinesfor datadisplay and dataentry, Balance of automation
and human control. (08Hrs)

UNITIE Managing design process, Organizational design to support
usability, the three pillars of design , Development
methodol ogies, ethnographic observation, Participatory Design,
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Scenario Deve opment, Social impact statement for early design
review, legal issues, Software tools. specification methods,
Interface-Building tools, Evaluation and Critiquing tools.
(08Hrs)
UNITII: Direct manipulation and virtual environments, exampleof direct
manipulation system, Explan ations of direct manipulation,
OAIl model, Visual thinking and icons, direct manipulation
programming, home automation, Remote Direct manipul ation,
Virtual environments. (08Hrs)

UNITIV: Interaction devices: Keyboards and function keys, Pointing
devices, Speech recognition , digitization and generation, Image
and Video Displays, Printers. Response time and Display rate:
Theoretical foundations, Expectations and attitudes, User
Productivity, Variahility. (08Hrs)

UNITV: Multiplewindow strategies, Individua windowsdesign, Multiple
window design, Coordination by tightly coupled windows, Image
browsing and tightly coupled windows, Personal role
management and elastic windows. Computer supported
cooperative work: Goals of cooperation , Asynchronous
interaction, Synchronousdistributed and face-to-face, Applying
CSCW to education. (0O8Hrs)

UNIT VL. Information search and visualization, Database Query and phrase
search in textual documents, multimedia documents searches,
Information visualization, advanced filtering. Hypermediaand
the World Wide Web, Genres and goals and designers, Users
andtheir tasks, Object action interface model for web sitedesign.

(O8Hrs)
TEXT BOOK:
Ben Shneiderman:”Designing the User Interface”, Pearson Education.
REFERENCE BOOKS:

1 R Bede A.J Dix, J E. Finlay, G. D. Abowd “Human-Computer
Interaction”,Prentice-Hall.

2 Joann Hackos, Janice Redish, “User and Task Analysisfor Interface
Design”,Wiley.

3 Jeff Raskin, “The HumaneInterface”, Pearson Education.

4. JesseJamesGarrett, ‘The Elementsof User Experience”, New Riders.

7KS06 DIGITAL SIGNAL PROCESSING -LAB.:

Minimum Eight experiments/programming assgnments must be
completed based on the respective syllabus uniformly covering each of
the units.
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7KS07 DESIGN & ANALYSIS OFALGORITHMS -LAB.:

Minimum Eight experiments/programming assgnments must be
completed based on the respective syllabus uniformly covering each of
the units.
7KS08 OBJECT ORIENTED ANALYSIS & DESIGN-LAB.:

Minimum Eight experiments/programming assignments must be
completed based on the respective syllabus uniformly covering each of
theunitsaong with one mini project.

7KS09 PROJECT AND SEMINAR

Seminar should be preferably based on the propased project to becompleted
in final year. The seminar should be conducted in seventh semester and
evaluated. Each candidate shall submit aseminar report, deliver theseminar
and face the viva-voce. The distribution of internal 50 marks shall be as
fdlows.

1 Seminar report preparation and submission:-  10marks
2 Seminar ddivery/ presentation:- 20marks
3 Seaminar viva-voce- 10marks
4. Attendancein all seminar sessions:- 10marks

SEMESTER : EIGHT
8KS01 ARTIFICIAL INTELLIGENCE

Unitl: Introduction: Definition of Al, Al Techniques, Tic-Tac-Toe,
Pattern Recognition, Level of the model, Critical for Success,
Problems and Problem Specifications, Defining the Problems,
Production Systems, Control Strategies, Futuristic Search,
Problem Characteristics, Decomposition of Problems, Solution
steps, Predictability, Absolute & Relative Solutions.

Unitll:  Basic Problem Solving methods: Reasoning, Problem treesand
graphs, Knowledge Representation, Matching indexing with
variables, Heuristic Functions, Weak Methods, Problem
reduction, Constraints Satisfaction, Means-ends analysis,
Analysisof Search Algorithms.

UnitIll: GamesPlaying, Minimax Search Procedure, adding al pha beta
cutoffs, additional refinements, waiting for quiescence,
Secondary Search, Using Book moveslimitations.

UnitIV: Knowledge Representation using Predicate L ogic: Representing
simplefactsinlogic, augmenting the representation, resol ution,
conversion to clause form, Resolution in Propositional Logic
and Predicate Logic, Unification Algorithms, Question
Answering and Natural Deduction.
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UnitV: Structural representation of knowledge: Some common known
structures, choosing theleve of representation, finding theright
structure as needed, declarative representation, semantic nets,
Conceptual Dependency, Frames, Scripts, Semantic- Semantic,
Spectrum and procedural representation.

UnitVI: Natural Language Understanding: Concepts of Understanding,
Keyword matching, Syntactic and Semantic analysis,
Undergtanding single and multi ple sentences, Using Four, Cover
structures, Schemes and Scripts in Understanding, Dialogue
Understanding.

TEXT BOOK:
ElaineRich & Knight: “Artificia Intelligence”, McGraw Hill.

REFERENCE BOOKS:

1. NilsNilson: “Principlesof Artificia Intelligence”.(Addison-Wesl ey)
2.  R.J Wingon: “Atrtificia Intelligence”.(Wiley)

3.  Patterwson “Introduction to Artificial Intelligence and Expert

Systems” (PHI).

4. Rolston “Principles of Artificial Intelligence and Expert Systems”,
McGraw Hill.

8KS02/8KE02 EMBEDDED SYSTEMS

Unit-I Introduction to Embedded System: Embedded Systems Vs
General Computing Systems. History, classification, major
application areas and purpose of Embedded Systems.
Componentsof Embedded system: Genera Purpose and Domain
Specific Processors, Memories for embedded systems.

UnitIl Components of Embedded system: Sensors & Actuators,
Communication Interface, Embedded Firmware and other
components. Characteristics of Embedded System, Quality
Attributesof Embedded System. Embedded Systems Exampl es:
Washing machine. Automotive application.

Unit-Ill  Introduction to 8051Microcontroller: 8051 Architecture, 8051
Memory Organization, Registers, Oscillator Unit, Ports, 8051
Interrupt System, Timer units, the Serial Port, 8051 Power Saving
Modes.

Unit-IV:  Programming the 8051 Microcontroller: Addressng modes. 8051
Instruction Set: Data transfer instructions, Arithmetic
instructions, Logical instructions, Boolean instructions, and
Program Control Transfer instructions. Assembly Language
based Embedded Firmware devel oppment.
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Unit-V: Programming in Embedded C: Review of various constructsin
C. Constant declarations, ‘volatile’ type qualifier, Delay
generation and Infiniteloopsin Embedded C. Coding Interrupt
Service Routines, Recursveand Re-entrant Functions, Dynamic
memory allocation.

Unit-VI: VxWorksRea Time Operating Sysem (RTOS): Characterigtics,
Real TimeKernel, Hard/Soft Real time. VxWorks Task Creation,
Management and Task Scheduling, Kernel Services, Inter Task
Communication, VxWorks Task Synchronization and Mutual
Exclusion, Interrupt Handling, Watchdog for task Execution
monitoring, Timing and Referencein VxWorks.

TEXTBOOK:
ShibuK 'V “Introduction to Embedded Systems” McGraw-Hill.

REFERENCES:

1 Rakama , “Embedded Systems, Architecture, Programming &
Design” TMH.

2 Tammy Noergaard “Embedded SystemsArchitecture” Elsevier
Newness Publication.

3 Vahidand Givargis “Embedded System Design” John Wiley & Sons
PLtd.

4. Peter Marwedd “Embedded Systems Design” Springer, Netherland.

8KS03/8KE03 SOFTWARE ENGINEERING

Unitl:  Evolving role of Software. Software crises & myths. Software
engineering. Software process & process models: Linear
sequential, prototyping, RAD, Evolutionary Product & Process.
Project management concepts: People, Product, Process, Project.
WS5HH principles, critical practice. (08Hr9)

Unitll: Measures, Metrics & Indicators. Metricsin process & project
domains-software measurement, Metrics for software quality,
gmall organi zation. Software projectsPlanning: Scope, resources,
estimation, decomposition technique, Tools. Software risks :
identification, risk projection, refinement & RMMM plan.

(08Hr9)

Unit III: Project Scheduling: Concepts. Peoples Efforts. Task set, Task
network. Scheduling. EV analysis, Project Plan. Softwarequality
concepts. SQ Assurance, Software reviews, technical reviews,
softwarerdiability, ISO900L, SQA Plan. SCM process. Version
control. SCM standard. (O8Hrs)
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Unit I'V: System engineering: Hierarchy, Business Process & Product
engineering: Overviews. Requirement engineering, System
modeling. Requirement analysis. Analysis principles. Software
prototyping. Specification. Design Process. Design Principles
& Concepts. Effective modular design. Design model &
documentation. (08Hrs)
UnitV:  Software architecture, Data Design, Architectural styles,
Requirement mapping. Transform & Transaction mappings. User-
interfacedesign : Golden Rule. UTD, Task analyss& modding,
ID activities, Tools, design eval uation. Component level design

: Structure programming, Comparison of design notation.
(08Hrs)

Unit VI: Software testing fundamentals; test case design, Whitebox
testing. Basis path, control structure-, Blackbox-Testing, & for
specialized environments. Strategic approach to W testing.
Unit testing, integration testing, validation testing, system
testing. Debugging. Technical metricsfor software. (08 Hrs)

TEXTBOOK:
Pressman Roger. S: Software Engineering, A Practitioner’sApproach, TMH.

REFERENCE BOOKS:

1  Somerville Software Engineering (Addison-Wes ey) (5/€)
2 Fairly R Software Engineering (McGraw Hill)

3 DavisA: Principlesof Software Devel opment (McGraw Hill)
4. Shooman, M.L: Software Engineering (McGraw-Hill)

8KS04 PROFESSIONAL ELECTIVE-II
(D DISRIBUTED COMPUTING

UNITH: Basic distributed system: Introduction, Distributed computing
modds, Software concepts, Issues in designing distributed
system, Client Server model, Case studies. (0O8Hrs)

UNITIL: Inter process Communication: Message passing Group
Communication, Remote Communi cation: Introduction, Remote
procedural call basics, RPC Implementation, RPC
Communication, Other RPC Issues, Remote method, Invocation
basics, RMI Implementation. (0O8Hrs)

UNITIIL: Synchronization: Introduction, Clock Synchronization, Logical
clocks, Global state, Mutual Exclusion, Election algorithms,
Deadlock in Distributed systems. (O8Hrs)

UNIT 1IV: Distributed system management: Introduction Research
management, Task assignment approach, Load balancing
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approach, Load sharing g approach, Process managementin a
distributed environment, Process migration, Threads, Fault
tolerance. (O8Hrs)

UNITYV: Distributed shared memory: Introduction, Basic concepts of
DSM, Hardware DSM, Design Issues in DSM, Issues in
implementing DSM systems, Heterogeneous and other DSM
systems. (O8Hrs)

UNIT VI: Distributed File System: Introduction to DFS, File modds, DFS
design, Semantics of file sharing, DFS Implementation, File
catchingin DFS, Replicationin DFS. (08Hrs)

TEXTBOOK :
SunitaMahgjan & Seema Shah: “Digributed Computing” Oxford University
Press

REFERENCE BOOKS:

1  Tanenbaum: “Distributed Operating Systems” Pearson Education.

2 Sinha “’Distributed Operating Systems Concepts & Design” PHI.

3  Tanenbaum & Van Steen: “Distributed Systems Principles &
Paradigms” PHI, Second Edition.

4. Crichlow: “Distributed Systems- Computing Over Networks” PHI.

8KS04 PROFESSIONAL ELECTIVE-II
(Il) MOBILE COMPUTING

Unitl: Introduction: Applications, History of wirelesscommunication,
A simplified reference model, Wireless Transmissions:
Frequenciesfor Radio Transmissons, Signals, Antennas, Signal
Propagations, Multiplexing, Modulation, Spread Spectrum,
Cdlular System. (08Hr9)

Unitll: Medium Access Control: Motivations for a specialized MAC,
SDMA, FDMA, TDMA.CDMA, Comparison of S/'T/F/ICDMA,
Telecommunications Sysem: GSM, DECT, TETRA, UMTSand
IMT-2000. (08Hrs)

Unitlll: Satellite Systems: History, Applications, Basics, Routing,
Locdlizations, Handover, Examples, Broadcast Systems: Cydlica
Repetition of Data, Digital Audio Broadcasting, Digital video
Broadcasting, Convergence of Broadcasting and mobile
communications. (O8Hrs)

UnitIV: WirdessesLAN: InfraRedVsRadio Transmission, Infrastructure
and Ad-hoc Network, |EEE 802.11, HIPERLAN, Bluetooth.
(O8Hrs)

UnitV:  MohileNetwork Layer: Mobilel P, Dynamic Host Configuration
Protocol, Mobile Ad-hoc Networks, Mobile Transport Layer:
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Traditional TCP, Classical TCPimprovements, TCPover 2.5/3G
Wireless Networks. (08Hrs)

Unit VI:  Support for Mohility: File Systems, World Wide Web, Wirel ess
Application Protocol (version 1.X) Arhitecture, i-mode,
SyncML, WAP2.0. (08Hrs)

TEXTBOOK :

ochen Schiller: “Mobile Communication” Pearson Education, Second
Edition.

REFERENCE BOOKS:

1 Mazliza Othman: “ Principles of Mobile Computing and
Communications”, Auerbach.

2 Agrawa and Zeng: “Introduction to Wireless and Mobile Systems”
CengagelLearning.

3 Upena Daal: “WirelessCommunication” Oxford University Press.
4. Ra Kamal: “Mobile Computing” Oxford University Press.

8KS04 PROFESSIONAL ELECTIVE-II
(IIT) SOFT COMPUTING

UNITH:  Fundamental of Neural Network: Basic concepts of Neural
Network, Human Brain, Model of artificial neurons, Neural
Network architecture, Characteristics of Neural Network,
Learning methods, Taxonomy of Neural Network architecture,
Early Neural Network architecture. (08Hrs)

UNITII: Architecture of a Backpropagation Network, The Perceptron
Model, The solution, Single Layer Artificial Neural Network,
Model for Multiayer Perceptron, Back propagation learning,
Input Layer, Hidden Layer and Output Layer Computation,
Calculation of error, Training of Neural Network, Method of
Seepest Descent, Effect of Learning rate, Adding amomentum
Term, Backpropogation Algorithm. (08Hrs)

UNIT-IL: Fuzzy Set Theory: Fuzzy verses Crisp, Crisp sets, Operations
and Propertiesof Crisp Sets, Partition and Covering, Fuzzy sets,
Membership Function, Basic Fuzzy Set Operation, Propertiesof
Fuzzy Sets, Crisp Relations, Cartesian product, other relations,
Operations on Relations, Fuzzy Relations, Fuzzy Cartesian
Product, Operationson Fuzzy Relations. (08Hrs)

UNITIV: Fuzzy Systems: Crisp logic, Laws of Propositional logic,
Inferencein Propositional logic, Predicatelogic, Interpretations
of Predicate Logic Formula, Inferencein Predicate Logic, Fuzzy
logic, Fuzzy Quantifiersand I nference, Fuzzy rule based system,
Defuzzification methods, applications. (0O8Hrs)
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UNITV: Fundamental of Genetic Algorithm: Genetic Algorithms, Basic
Concepts, Creation of offspring, Working Principle, Encoding,
Binary, Octal, Hexadecimal, Permutation, Value, Tree, Fitness
function, Reproduction. (O8Hrs)

UNITVI: Genetic Modeling: Inheritance Operators, Cross over, Inversion
& Ddetion, Mutation Operator, Bit wise operator, Bit wise
operator usedin GA, Generational cycle, Convergence of genetic
agorithm, Application, Multilevel Optimization, Real lifeproblem,
Differences and similarities between GA and other traditional
methods, Advancesin GA. (O8Hrs)

TEXT BOOK:
S. Rgjesekaran, G A. Vijayalakshmi Pai: “Neural Network, Fuzzy logic, and
Genetic algorithms Synthesisand Applications” PHI.

REFERENCE BOOKS:
1 S Haykin: “Neural Networks” Pearson Education.
2 Jang,Sun and Mezutani: “ Neuro Fuzzy and Soft Computing”

.McGraw-Hill
3 JYen, R Langari: “ Fuzzy Logic: Intelligence, Control & Information
*. Pearson Education.

4. N.PPahey: “Artificial Intdligenceand Intelligent Systems”, Oxford
University Press.

8KS04 PROFESSIONAL ELECTIVE -1I
(IV)NETWORK SECURITY

Unitl:  Introduction: Security Trends, The OSl Security Architecture,
Security Attacks, Security Services, Security Mechanisms, A
Mode for Internetwork Security, Internet Standards and the
Internet Society. Symmetric Encryption and Message
Confidentiality: Symmetric Encryption Principles, Symmetric
Block Encryption Algorithms, Stream Ciphersand RC4, Cipher
Block Modes of Operation, Location of Encryption Devices,
Key Distribution. (O8Hrs)

Unitll: Public-Key Cryptography and Message Authentication:
Approachesto Message A uthentication, Secure Hash Functions
and HMAC, Public Key Cryptography Principles, Public Key
Cryptography Algorithms, Digital Signatures, Key Management.

(08Hr9)

UnitIll: Authentication Applications: Kerberos, X.509 Authentication

Service, Public-Key Infrastructure, Electronic Mail Security:
Pretty Good Privacy (PGP), SSMIME, (08 hrs)
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UnitIV: IP Security: IP Security Overview, IP Security Architecture,
Authentication Header, Encapsulating Security Payload,
Combining Security Associations, Key Management, Web
Security: Web Security Considerations, Secure Socket Layer
(SSL) and Transport Layer Security (TLS), Secure Electronic
Transaction (SET). (08Hrs)

UnitV:  Network Management Security: Basic Concepts of SNMP,
SNMPv1 Community Facility, SNMPv3, Intruders: Intruders,
Intrusion Detection, Password Management. (08Hrs)

Unit VI: Malicious Software: Viruses and Related Threats, Virus

Countermeasures, Distributed Denial of Service Attacks,

Firewalls. Firewall Desgn Principles, Trusted Systems, Common
Criteriafor Information Technol ogy Security Evaluation.

(08Hrs)

TEXT BOOK:
William Stallings: “Network Security Essentials Applications and
Standards” Pearson Education, Third Edition.

REFERENCE BOOKS:

1  Atul Kahate “Cryptography and Network Security” Mc Graw Hill.

2 Forouzan and Mukhopahyay: “”Cryptography and Network Security”
McGraw Hill.

3 MattBishop: “ Computer Security: Art & Science” Pearson Education.

4. BrijendraSingh: “ Network Security & Management” PHI.

8KS05 ARTIFICIAL INTELLIGENCE -LAB.

Minimum Eight experiments/programming assignments must be
completed based on the respective syllabus uniformly covering each of
the units.

8KS06 EMBEDDED SYSTEMS -LAB.

Minimum Eight experiments/programming assignments must be
completed based on the respective syllabus uniformly covering each of
the units.

8KS07 PROJECT & SEMINAR

Theproject shall beinternally evaluated (for 75 Interna Marks) in
three phases based on the progress of the project work. Each phase shall
beinternally evaluated for 25 marks asfollows:
Phasel: - Problem Definition and Design
Phasell: - Problem Implementation and Testing
Phaselll: - Project Demonstration & Report submission.

The external evaluation of the project shall be based on
demonstration of the project and viva-voce

*kkk*k

7KE01
Unitl:

Unit-1I:

Unit III:

UnitIV:

UnitV:

Unit VI:
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SYLLABUS PRESCRIBED FOR
BACHELOR OF ENGINEERING
COMPUTER ENGINEERING
SEMESTER PATTERN (C.G.S.)

SEVENTH SEMESTER
SIGNALS AND SYSTEMS

Continuous time and discrete time signals, transformation of
the independent variable, exponential and sinusoidal signals,
unit impul seand unit step functions, operations on signalslike
falding, time-shifting, amplitudescaling and time-scaling, mixing
of signalsand modulation. (O8Hrs)

Continuous time and discrete time systems, basic system
properties, discrete time LTI systems, Continuous time LTI
systems, Propertiesof linear timeinvariant systems, Causal LTI
systems described by differential and difference equations,
Singularity functions. (08Hr9)

Fourier Series representation of periodic signals: Response of
LTI systemsto complex exponentials, Fourier representation of
continuous time periodic signals, convergence of the Fourier
series, Propertiesof continuoustime Fourier series, Fourier series
representation of discrete—time periodic signals, properties of
discrete time Fourier series, Fourier series and LTI systems,
filtering. (O8Hrs)

Continuous —Time Fourier Transform: Development of the
Fourier transform representation of an aperiodic signal, the
Fourier transform for periodic signals, properties of the
continuous time Fourier transform, the convolution property,
multiplication property, Linear constant coefficient differential
equations. (08Hr9)

Sampling: Representation of continuous time signals by its
samples, reconstruction of asignal from its samples, aliasing,
discrete time processing of continuous time signals, sampling
of discretetimesignals. (08Hrs)

Z- Transform: Z- transform, theregion of convergencefor thez-
transform, Inverse z- transform, properties of Z transform,
analyd sand characterization of LTI systemsusing z transforms,
System function algebraand bl ock diagram representations, the
unilateral z-transform. (08Hrs)

TEXT-BOOK:
Oppenheim, Willsky, Nawab ‘Signalsand Systems’, Pearson Education.
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8CHO2 CHEMICAL REACTION ENGINEERING-II
SECTION -A

UNITL: Residencetimedistribution. Modelsfor non-ideal flow.  (7)

UNITII: Mixing concept and moddls; Rate equation for Heterogeneous
reactions, fluid particle Reactions. Determination of rate

controlling step. Application to Design. @®)
UNITII: Fuid-Fluid reaction: Therate equation for different cases and
application to design. @)
SECTION-B

UNITIV: Heterogeneous processes, catalysis and adsorptional
determination of surface area, void volume. Pore volume
distribution catalyst preparation, promoters and inhabitation

catalyst reactivation. )
UNITV: Rateequation for third solid catalytic, reactions. Internal External
transport process in Heterogeneous Reactions. @)

UNITVIL: Design of Heterogeneous catalytic reactors, fixed broad
reactors, isothermal and adiabatic fixed bed reactor, non-
isothermal & non-adiabatic fixed bed rector. Fluidized bed, Drickle
bed, durry reactor. )

TEXT BOOKS:
1  Chemica Reaction Engineering, Octave Levenspil, Wiley Eastern Ltd.
2 Chemica Engineering Kinetics, Smith JM., McGraw Hill

REFERENCE BOOKS:
1  Elementsof Chemical Reaction Engineering- H. Scott Fogler, Prentice
Hall

2 Chemica Reactor Analysis& Design, Gilberth F. Froment & Kenneth
B.Bischoof, John Wiley & Sons
3 Chemical Reactor Design, Val. | & 1, M. W. Rase

8CHO03 SYSTEM MODELLING
SECTION-A

UNITIL:  Introduction - models and model building, principles of model
formulation, fundamental laws - continuity equation, energy
equation, equations of motion, transport equations, equations
of state, equilibrium and kinetics, classification of mathematical
models. Numerical solutions of model equations— Linear and
non linear algebrai ¢ equati onsin oneand morethan onevariables,
ordinary differential equations in one and more than one
variables. 8)

181
UNITII: Lumped Parameter Models:
Formulation and sol ution techniquesto be discussed for Vapour
liquid equilibrium model's, dew point and flash cal culationsfor
multicomponent systems, boiling operations, batch and
continuousdigtillation models, tank modds, mixing tank, stirred
tank with heating. @)

UNITIIL: CSTRwith multiplereactions. Non-isothermal CSTR - mutiplicity
and stability, control at the unsteady state. Non-ideal CSTR
models- multi-parameter model swith dead space and bypassing,
staged operations. @)

SECTION-B

UNITIV: Distributed Parameter Models (Steady State):
Formulation and solution of split boundary value problems -
shooting technique, quasilinearization techniques, counter
current heat exchanger, tubular reactor with axial dispersion,
counter current gas absorber, pipe line gas flow, tubular
permeation process, pipelineflasher. 8)

UNITV: Unsteady State Distributed Parameter Models:
Solution of partial differential equationsusing finite difference
method, convective problems, diffusive problems, combined
convective and diffusive problems. Unsteady state conduction
and diffusion, unsteady state heat exchangers, dynamics of
tubular reactor with dispersion. Transfer function models for
distributed parameter systems. )

UNITVI: Model Parameters Estimation:
Introduction, method of least squares, curvefitting, parameter
estimation of dynamic transfer function models — step and
impul se response models, Auto regressive Moving Average
models, least square and recursive least square methods,
parameter estimation of RTD models- momentsmethod.  (7)

TEXT BOOKS:

1  Roge E. Franks, “Moddling and Smulationin Chemical Enginesring”,
JohnWiley and Sons, 1972

2 W.F. Ramirez, “Computational Methods in Process Simulation”,
Butterworth Publishers, 1989

REFERENCE BOOKS:

1 Seinfeld and Lapidus, “Mathematical Methods in Chemical
Engineering”, PrenticeHall, 1974

2 W.L.Luyben,” Process Modelling, simulation and Control for
Chemical Engineers’, 1990

3 Santosh Kumar Gupta, “Numerical Methods for Engineers’, Tata
McGraw Hill, 1995
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UNITIL:

UNITII:

UNIT III:

UNITIV:

UNITV:
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PROFESSIONAL ELECTIVE-1I
(1) PETROLEUM PROCESSING TECHNOLOGY
SECTION-A

Petroleum Exploration Production and Refining of Crude oils
Crude ails: Chemistry and composition (Characteristics and
constituents of crude oils, Classification of crudeoils).  (7)

Quality Control of Petroleum Products Classification of
laboratory tests, distillation, vapour pressure, flash and fire
points, octane number, performance number, cetane number,
aniline point, viscosity index, cal orific value, smoke point, char
value, viscosity, viscosity index, penetration tests, cloud and
pour points, drop point of grease, melting and settling points of
wax, softening point of Bitumen, induction period of gasoline,
thermal stability of jet fuels, gum content, Total Sulphur, Acidity
and Alkalinity, Copper Strip Corrosion Test, Silver — Strip
Corrosion Test for ATF, Ash, Carbon Residue (Conradson
method, Ramsbottom method) Colour, Density and Specific
gravity, Refractive index of hydrocarbon liquids, water
separation index (modified) (WSIM), ductility. )

Petroleum Products: Composition, Properties & Specification of
LPG, Naphthas, motor spirit, Kerosine, Aviation TurbineFuels,
Diesel Fuels, Fud Oils, Petroleum Hydrocarbon Solvents,
Lubricating ails (automativeengineoils, industrial lubricating
oilselectrical insulating ails, Jute Batching oils, whiteail s, steam
turbineoils, metal working ails, etc.) Petroleum WaxesBitumens,
Petroleum coke.
Crude Oil Distillation: Desalting of crude oils, Atmospheric
distillation of crude ail, Vacuum digtillation of atmospheric
residue.
Thermal Conversion Process. Thermal Cracking Reactions,
Thermal Cracking, Visbreaking, (Conventional Visbreaking and
Soaker Vishreaking) Coking (Delayed Coking, Fluid Coking,
Flexicoking), Calcination of Green Coke. (8)

SECTION-B

Catalytic Converson Process Fluid catalytic cracking; Catalytic
reforming; Hydrocracking Catalytic Alkylation, Catalytic
| somerization; Catalytic Polymerization. @)

Finishing Process Hydrogen sulphide removal processes,
Sulphur conversion processes; Sweetening processes (Caustic
treatment, Solutizer process, Doctor treating process; Copper
chloride sweetening,; Hypochl orite swegtening ; Air and inhibitor
treating process, Merox processes;Sulphuric acid treatment;
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Clay treatment); Solvent extraction processes (Ede eanu process,
Udex process, Sulfolane process), Hydrotreating processes.
@)
UNITVI: Lube Oil Manufacturing Process Evaluation of crude ails for
[ubeoil basestocks, Vacuum distillation, Solvent deasphalting
Solvent extraction of lube oil fractions (Furfural, NMP and
Phenal), Solvent dewaxing, Hydrofinshing, Manufacture of
petroleum waxes (Wax sweating, Solvent deoiling) Manufacture
of Bitumens Selection of crude oil, Methods of manufacture of
bitumens, (Distillation, Solvent precipitation, Air blowing).
®
TEXT BOOKS:
1 Ne son, W.L., Petroleum Refining Engineering, McGraw Hill
2 Mall, I D ,Petrochemical Process Technology, McMillan India

REFERENCE BOOK:
1 Sarkar,G.N., Advance Petroleum Refining, Oscar Publication

8CHO04 PROFESSIONAL ELECTIVE-1I
(2) CORROSION ENGINEERING
SECTION-A

UNITL: Basic aspects, introduction, classification, economics and cost
of corrosion, emf series, Galvanic series, corrosion theories
derivation of potential- current relationship of activation
controlled and diffusion corrosion processes. Potential- pH
diagrams Fe-H20 system, application and limitations.
Passivation, definition, anodic passivation, theory of
passivation, oxidation laws, effects of oxygen and alloying on
oxidation rates. )

UNITIE Forms of corrosion-definition, factors and control methods of
variousformsof corros on such aspitting, inter granular, crevice,
stress corrosion, corrosion fatigue, hydrogen embrittlement,
corrosion processes and control methods in fertilizers,
petrochemical and petroleum refineries. @)

UNITIIL: Environmental aspects: Atmospheric corrosion- classification,
factorsinfluencing atmospheric corrosion, temporary corrosion
preventive methods, corrosion inimmersed condition, effect of
dissolved gases, salts, pH, temperature and flow rates on
corrosion, Underground corrosioncorrosi on processin the soil,
factorsinfluencing soil corrosion. )

SECTION-B

UNITIV: Corrosion control aspects: Electrochemical methods of
protection-theory of cathodic protection, design of cathodic
protection, sacrificial anodes, anodic protection. Corrosion
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inhibitorsfor acidic, neutral and alkaline media, cooling water
system-boiler water system. Organic coatingsurface preparation,
natural synthetic resin, paint formulation and applications.
Design aspects in corrosion prevention, corrosion resistant
materias. )

UNITV: Corrosion Testing, monitoring and inspection, laboratory
corrosion tests, accel erated chemical testsfor studying different
formsof corrosion. @)

UNITVI: Electrochemical methods of corrosion rate measurementsby DC
and AC methods, corrosionsmonitoring methods, chemical and
electrochemical removal of corrosion products. @)

TEXT BOOKS:

1  SN.Banerjee AnIntroduction to Corrosion and Corroson Inhibition,
Oxonian PressLtd., New Delhi.

2 L.L Shrier Corrosion Val. | & 11, George Nownons Ltd., London
Edition

REFERENCE BOOKS:

1 M.GFontana& N.D. Greene,Corrosion Engineering, McGraw Hill,
NewYork, Edition |l

2 H.H.Unlig, Corrosion and Corrosion Control. A Wiley- Inter Science.
Publi cation John Wiley & Sons, New York

3 C.T.Munger- Organic Coatings

4. Jan& Jain, Engineering Chemigtry, Dhanpat Rai & Sons, New Delhi

8CHO04 PROFESSIONAL ELECTIVE-1I
(3) BIOCHEMICAL ENGINEERING

SECTION-A

UNITL: Introduction - principles of microbiology, structure of cells,
microbes, bacteria, fungi, algae, chemicasof life- lipids, sugars
and polysaccharides, amino acids, proteins, nucleotides, RNA
and DNA, hierarchy of cdlular organisation, Principles of genetic
Engineering, Recombinant DNA technology, mutation.  (7)

UNITIL: Thekineticsof enzymecatalyzed reactions- theenzyme substrate
complex and enzyme action, simple enzyme kinetics with one
and two substrates, determination of elementary step rate
congtants. | solation and utilisation of Enzymes -production of
crude enzyme extracts, enzyme purification, applications of
hydrolytic enzymes, other enzyme applications, Enzyme
production — intercellular and extracellular enzymes. 8)

UNITII: Metabolic pathwaysand energetic of the cell, concept of energy
coupling, ATPand NAD, Photosynthesis, Carbon metabolism,
EMPpathway, Tricabocyclic cycleand dectron transport chain,
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aerobic and anaerobic metabolic pathways, transport across
cell membranes, Synthesisand regulation of biomolecules.
@®
SECTION-B
UNITIV: Typical growth characteriticsof microbid cells, Factorsaffecting
growth, Batch and Continuous cell growth , nutrient media,
enrichment culture, culture production and preservation
Immobilisation Technology — Techniques of immohilisation,
Characteristics and applications, Reactors for immobilized
enzyme systems. )]

UNITYV: Introduction to bioreactors, types, Continuously Stirred aerated
tank bioreactors, Determination of volumetric masstrandfer rate
of oxygen from air bubbles and effect of mechanical mixingand
aeration on oxygen transfer rate, heat transfer and power

consumption. (@)
UNITVI: Fermentation-methods and applications, Downstream

processing and product recovery in bio processes. @)
TEXT BOOKS:

1 M.L.Shuler and F.Kargi, “BioProcess Engineering : Basic concepts”,
14 Edition, PrenticeHall, New Jersey, 1992

2 Mukesh Doble, Sathyanarayana N, Gummai, “Biochemical
Engineering”,Prentice Hall, 2007

REFERENCE BOOKS:

1 Trevan, Boffey, Goulding and Stanbury, “Biotechnology”, Tata
Mcgraw Hill Publishing Co.,NewDelhi, 1987

2 SAaiba, “Biochemical Engineering”, Academic Press, 1965

3 D.G Rao, “Introduction to Biochemical Engineering”, TataMcGraw
Hill, 2005

4. JE.Baileyand D.F.Qllis, “Biochemical Engineering Fundamentals”,
McGraw Hill, 1986

8CH04 PROFESSIONAL ELECTIVE -II
(4)PETROLEUM REFINERY ENGINEERING
SECTION-A

UNIT-I: Introduction— genesis, occurrence, exploration, drilling of crude
oil. Composition and Evaluation of crude oil and testing of
petroleum products. Refining of petroleum — Atmospheric and
vacuum distillation. ®8)

UNIT-II: Refining of petroleum — Atmospheric and vacuum distill ation.
Pretreatment of crude oil and transportation. @)
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UNIT-1I: Cracking processes - Thermal cracking, Vis-breaking, Coking.
Catalytic cracking (FCC), Hydro cracking, Rebuilding processes,
bitumen blowing. @)
SECTION-B
UNIT-1V: Treatment techniques for removal of sulphur compounds to
improve performance, Storage and stability. Product treatment

processes- various sol vent treatment processes, Dewaxing, Clay
treatment and Hydrofining. t))

UNIT-V: Cracking of naphtha and gas for the production of ethylene,
propylene isobutylene and butadiene. Production of acetylene

from methane. @)
UNIT-VI: Catalytic Reforming of petroleum feed stocks. Extraction of

Aromatics. @)
TEXT BOOKS:

1  B.K.BhaskaraReo, “Modern Petroleum Refining Processes”, 2nd Edn.,
Oxford and I BH Publishing Company, New Delhi, 1990

2  W.L.Neson,.” Petroleum Refinery Engineering”, 4th Edn., McGraw
Hill, New York, 1985

REFERENCE BOOKS:

1  Robert. A. Meyers, “Handbook of Petroleum Refining Processes”,
McGraw Hill, 1986

2 GD.Hobson and W.Phol, “Modern Petroleum Technology”, Applied
Science Publishers, 1V Edition, 1975

8CH04 PROFESSIONAL ELECTIVE-1I
(5) BIOFUELS
SECTION- A
UNITIL: History, diesel engine, diesel fuel, alternative diesd fuels,
Biodiesdl, definition, sources, standards. @)
UNITII: Useof straight vegetable ail, dilution with conventional diesd,
blending with esters; Structure of triglycerides. @)

UNITII: Transesterification of oils, alcohols and catalysts used,
mechanism of reaction, reaction conditions, process, glycerine
recovery, raw materialsand glycerine use, fuel related properties
of variousfats, oilsand their esters, comparison with petroleum
diesd. 8

SECTION-B

UNITIV: Combustion chemistry, lubricity, engine performance, engine
problems and deposits using biodiesel in present engines.
M
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UNITV: Tailpipe emissions using vegetable oil fuel and esters,
comparison with petroleum diesdl. )

UNITVI: Health hazards on use of petroleum fuel and biodiesd, Safety
and advantages of biodiesel. Storage conditionsfor biodiesdl.

@®
TEXT BOOKS:
1 Biodiesel: A Realistic Fuel Alternativefor Diesel Engines by Ayhan
Demirbas
2 TheBiodiesd Handbook by Knothe, Gerhard

S8CHO04 PROFESSIONAL ELECTIVE -1I
(6) INDUSIRIAL PIPING

SECTION-A

UNITL: Importanceof pipingin chemical industry.
Classification of pipes. - Pipe codesand specification, Schedule
numbers, BWG, NPS. @)

UNITI: Material of construction of pipes. Pipesizing: - Calculation of
pipe diameter, thickness. Pipefittings, advantages, calculation
of frictional losses, and empirical correlations for flow of oil.
Gasoline, hydrocarbons. 8)

UNITII: Criteriafor selection of pipejoints, pipejointsfor similar and
dissimilar material, expans on effects and methods for reducing
them. @)

SECTION-B

UNITIV: Piping lay-out consideration, piping diagrams, types of pipe
support, erection and maintenances of supporting, restraining
and braing systems. Complex pipelinesinseriesand in parallel.

®

UNITV: Calculation of equivalent lengths. Pipeline storage capacity.
Fundamental considerations in piping vibrations, types of
vibrations, their prevention and control. Cryogenic piping.

®
UNITVI: Singlephaseand two-phaseflow. Piping for durries. Insulation
for piping systems. ™

TEXT BOOKS:

I.  Piping Design for Process Plants by H. F. Rase, John Wil ey.

2 Process Piping Systems, D. J. Deutsch, Chemical Engineering
Magazine, McGraw Hill

REFERENCE BOOK:
1  Indudria Piping, C.T. Littleton, McGraw Hill
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UNITI:

UNITII:

UNIT III:

UNITIV:

UNITV:

UNIT VI:
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PROFESSIONAL ELECTIVE-II
(7)WINE MAKING
SECTION-A

History, definition, wine and wineindustry, Wine production of
selected areas, grape varieties Geographic, geological, and
climatic attributes regarding wine production and quality.
Structureand composition of grapes: Grape structure, chemical
composition of grapes, e.g. sugars, acids, an thocyanins, tannins,
etc., analytical techniques, fruit ripeness. noblerot. @)

Processing of grapes. Grapereception, grape handling Srategies,
e.g. destalking, crushing, pressing and skin contact, must
treatments, temperature control.

Fermentation: Alcoholic fermentation, role of yeast, enzymes,
temperature and fermentation Vessels, strategies for the
extraction of colour, aroma, flavour and tannin Carbonic
maceration, whole bunch fermentation and thermovinification,
theory and practice of mal ol actic fermentation. @)

Maturation and blending: Maturation options, types of
maturation vessel, inert storage, blending options, timing of
bottling Stabilization, clarification, packing and labeling:
Movement of wine in bulk, methods of stabilization and
clarification, e.g. fitting, filtration, centrifugation, cold
stabilization, etc., use of chemicalsin wine making and wine
handling - their function, action and application, international
regulationsgoverning the use of chemicals, packing into bottles
and other containers, ingredient labeling, closures. )

SECTION-B

Production of sparkling wines: Production techniques for
sparkling wines, grape sdlection and pressing, temperature
control, selection and blending of base wines, the second
fermentation, Maturation, finishing. @)

Production of fortified wines:

Production techniques for fortified wines, selection of base
wines, timing of fortification. practice and significance of
blending and maturation, finishing. 8)
Quality assurance and quality control: Composition of wineand
itsfaults, analysis of wine, its purpose, use and limitations, QA
and QC systemsand structuresfor wineand dry goods, practical
issues of QA and QC, Effects of storage and transport on wine
after packing. )
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TEXT BOOK:
1 ExploringWine, Il Edition, by Koplan, Smith, & Weiss, Published by
John Wiley & Sons, Inc. New York

8CHO04 PROFESSIONAL ELECTIVE -1
(8 PETROCHEMICAL TECHNOLOGY
SECTION-A

UNIT-I: General Introduction - History, economics and future of
petrochemicals, energy crisis and petrochemical industry,
sources and classification of petrochemicals. @)

UNIT-1I: First generation petrochemicals - akanes - C1, C2, C3, C4
petrochemicals, alkenes-C2, C3, C4, petrochemicals, alkynes-
C2, C3, C4 petrochemicals, B-T-X aromatics, diene based
petrochemicals. @)

UNIT-III: Second generation petrochemicals - synthesis gas, methanal,
formaldehyde chloromethanes, ethanol, acetaldehyde, acetic
acid, acetic anhydride, isopropyl alcohol, ethylene oxide,
propylene oxide, acetone, vinyl chloride, phenal, aniline and
styrene. ®

SECTION-B
UNIT-1V: Third generation petrochemicals - plastics, rubbers and fibres,
olefinic polymers, polyethylene, polypropylene,
polyisobutylene, diene polymers - polybutadiene, neoprene,
polyisoprene, SBR, synthetic fibres. @)

UNIT-V: Miscellaneous petrochemicals - petroleum proteins, synthetic
detergents, resin and rubber chemicals, explosives- TNT and

RDX. ®
UNIT-VI: Various technological forecasting of the petroleum and
petrochemicals. ®)
Text Books:
1  SMaiti, “Introduction to petrochemicals”’, Oxford and IBH publishing
Co,,1992
2 H.Steines, “Introduction to petrochemical Industry”, Pergamon, 1961
REFERENCE BOOKS:

1  GD.Hobson and W.Pohl, “Modern Petroleum Technology”, Applied
Science Publishers, 1V Edition, 1975

2 Richardfrank Goldsten and A.LawrenceWaddams, “The Petroleum
Chemical Industry”, E&FN Spon Ltd., 1967

3 GT.Augin, “Shreves Chemicd ProcessIndustries’, McGraw Hill, V
Edition, 1986
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UNIT-L:

UNIT-IL:

UNIT-II:

UNIT-IV:

UNIT-V:

UNIT-VI:
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PROFESSIONAL ELECTIVE -1
(9) ENERGY TECHNOLOGY & MANAGEMENT
SECTION-A

Fuels: Classification, Properties, testsand analysis. Solid Fudls:
Caal, origin, classfication, storageand handling, carbonization,
gasification and briquetting, gasification of biomass. @)

Liquidfuels: Petroleum based fuds, synthetic fuels, al cohol and
blended fuels, storage and handling.

Gaseous fud s: Water gas, carburetted water gas, producer gas,
coal gas and natural gas. @)

Combustion - Air requirement for solid, liquid and gaseousfuels,
combustion egquipment Solar energy, Wind energy, Tidal energy.

@®
SECTION-B

Geothermal energy, Magneto hydrodynamics, Nuclear energy.
Energy Management-Principlesneed, initiating and managing
an energy management program. )]
Energy audit: Elements, and concepts, types of energy audits,
energy audit with respect to industrieslike sugar, paper etc.
@®
Energy Conservation: Thermodynamics of energy conservation,

cogeneration, waste heat recovery technologies. Industrial
insulation, material selection, economical thickness. )

TEXT BOOKS:

1  SSarcar, “Fuelsand combugtion”, Orient Longman, 1990

2  GD.Ral, “Non conventional energy sources”, Khanna Publishers, IV
edition, New Delhi, 2004

3  S.PSharma and ChanderMohan, “Fuels and Combustion”, Tata
McGraw Hill, 2004

4. JK.Harker and J.R.Backhurst, “Fuel and energy”, Academic Press,

1981

REFERENCE BOOKS:
1 D.A.Raey, “Industrial Energy Conservation”, Pergomon Press, 1980
2 JD.Gilchrist, “Fues, Furnaces and Refractories”, Pergamon Press,

1977

8CHO04

UNITTI:

UNITII:

UNITII:

UNITIV:

UNITV:

UNIT VL
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PROFESSIONAL ELECTIVE -1I
(10) ENERGY & ENVIRONMENT

SECTION-A

INTRODUCTION TO ENERGY SOURCES: Global Energy,
Environmental Resources, Energy necessity and energy crisis.
Indian Energy Scenario: Energy Consumption, needsand crisis,
energy sources and availability. @)

RENEWABLE SOURCESOF ENERGY AND ENVIRONMENT:
Biomass— introduction, energy plantation, bio-mass conversion
technologies (wet and dry process), photosynthesis, agricultural
waste derived energy, urban waste derived energy.

BIOGAS. Generation, factors affecting bio-digestion, advantages
of anaerobic digestion, classification of bio-gas plants.  (7)

HY DROPOWER: Site selection for hydroel ectric power plants,
classification of hydroelectric power plants, submergence,
ecologica imbalance, catchment areatreatment, advantagesand
disadvantages of hydroelectric power plants. Submergence,
Ecologica Imbalance, Catchment Area Treatment. 8)

SECTION-B

SOLAR ENERGY: Solar constants, solar radiation at earth
surface, physical principles of conversion of solar radiationinto
heat. Concentrating collectors (focusing and non-focusing).
)
TIDAL ENERGY: OTEC (Ocean Thermal Electric Conversion),
methods of ocean thermal electric power generation, site
sdlection. Energy from tides — basic principles of tidal power,
components of tidal power plant.
WIND ENERGY: Introduction, basic principlesof wind energy
conversion. Site selection considerations. Basic components
of wind energy conversion system. Wind energy collectors.
Natural gas — classification and comparison of different gas
turbine power plants, Associated Environmental Effects. (8)

NUCLEARENERGY: necessity, general components of nuclear
reactors, different typesof reactors, breeding reactors, location
of nuclear power plants, disposal of nuclear wastes, Associated
Environmental Effects.

GEO-THERMAL ENERGY: introduction, nature of geothermal
fields, geo-thermal sources, binary fluid geo-thermal power
system and arrangement for hybrid plants. o)
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TEXT BOOKS:

1 Ra, GD, “Non-conventional Energy Sources’, KhannaPublications

2 Rao and Parulekar B.B., (1977), Energy Technology—-Non-
conventional, Renewable and Conventional”, 2nd Edition, Khanna
Publishers

REFERENCE BOOKS:

1 Mathur, A.N., and Rathore, N.S., “Renewable Energy and
Environment” —Proceedings of the National Solar Energy, Himanshu
Publications, Udai pur

2 Saha, H., Saha, SKK., and Mukherjee, M.K., (1990), “Integrated
Renewable Energy for Rural Development”, Proceedings of the
National Solar Energy Convention, Calcutta, India,

3 Wilber, L.C., (1989), “Handbook of Energy Systems Engineering”,
Wiley and Sons

4. TheEnergy Research Ingtitute (TERI), New Delhi, Publications

5  Ministry of Environment and Forests, Government of India, Annual
Reports

8CHO5 PROFESSIONAL ELECTIVE-IILAB
Minimum EIGHT experiments based on the syllabus are to be
performed by the students.

8CHO6 PROJECT & SEMINAR

SEMINAR:

The Seminar Report submitted by the student at the end of VI
Semester will be eval uated by externa examiner appointed by the University
along with the Project - VivaVoce examination at theend of VI Semester.

PROJECT:

The objective of the project isto enable the students to work in
groupsof not morethan four membersin each group on aproject involving
analytical, experimental , design or combination of these in the area of
Chemical Technology. Each project shall have a guide. The student is
required to do literature survey, formulate the problem and form a
methodol ogy of arriving at the solution of the problem. On compl etion of
the work, a project report should be prepared and submitted to the
department.

The evaluation is based on continuous internal assessment by
aninternal assessment committeefor 75 markshy way of ord presentations.
Theuniversity examination, which carriesatotal of 150 marks, will bea
VivaVoce examination conducted by a committee of one external examiner
appointed by the University and oneinternal examiner/Guide.

*kkk*k
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FOURYEARDEGREE COURSE IN
BTECH POLYMER TECHNOLOGY
CREDIT & GRADE SYSTEM

SEMESTER : SEVEN

7PP01 POLYMER PROCESSING-1
SECTION-A

Unit-I&II: Injection moulding - Principle, process, Types of injection
moulding m/c, Clamping unit, injection unit sdlection of injection
moulding machines, material s used. M/c maintenance defects
and remedies. Feed system in injection moulding, Quality in
injection molding. Fundamental of injection moulding, typical
injection moulding cycle, effect of materials, properties and
process variables on product quality, Runners and hot runner
moulding. Injection moulding of thermosets. Problems of
calculation of optimum no. of cavities, Injection pressure,
volumetric output, HP/KW required, Wall thickness, Shrinkage
etc.Recent devel opmentsin injection molding such as Gasassist
injection molding, two colour Injection moulding.

Unitlll: Compression Moulding Principle, Process, types of process,
materials used properties, of materials relevant to moulding
process. Compression moul ding cycle equipments and auxiliary
equipments, Interrelation between flow properties of the
polymers, process parameters as well as moulding design on
product quality. Different types of compression moulds.
Mol ding defects and remedies.

SECTION-B

UnitlV: Transfer Moulding: Principle, process description, Transfer
moulding cycle. Types of process, materials used. Types of
equipment comparison with compression Moulding, limitations,
Defectsand remedies.

UnitV:  Lamination, casting, foaming of polymers, rotational molding
and reaction injection moulding.

Unit VI:  Recycling Tech: Types of recycling, size and material separation,
Biodegradation, Incineration.

TEXT BOOKS:
1)  Principlesof Polymer Processing: Z.Tadmor and C.G.Goges.
2 SPl.Hand Book of Plastic Engg,Foadoes

REFERENCE BOOKS:
1) Injection Mdding, Theory and Practice: I.I.Rubin
2 InjectionMolding Design, lind Edn.,: R.C. W.Pye.
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NOTIFICATION
No. 90/2020 Date : 26/10//2020

Subject : Implementation of new Syllabi of Semester 111 & 1V B.E. (Chemical) / B. Text. E./ B.Tech.
(Chem.) (Tech.) (Food, Pulp & Paper, Oil & Paint and Petrochemical Tech.) (C.B.C.S) as
per A.I.C.T.E. Model Curriculum ...

It isnotified for general information of all concerned that the authorities of the University have accepted to
implement new Syllabi of Semester 111 & IV of of B.E.(Chemical)/B.Text.E./B.Tech. (Chem.) (Tech.) (Food, Pulp
& Paper, Oil & Paint and Petrochemical Tech.) (C.B.C.S.) as per A.l.C.T.E. Model Curriculum to be implemented
from the academic session 2020-21 & onwards as per “ Appendix-A” asgiven :

Sd/-
(Dr.T.R.Deshmukh)
Registrar

“Appendix —A”
SYLLABUS OF B.TEXT. ENGG. SEM. 111 & IV C.B.C.S]

3TX 01 TextileFibre-I
Cour se objectives:

1) Togain basic knowledge about essential and desirable properties of textile fibres and their classification.
2) To gain the knowledge about various textile natural fibres.
3) Tounderstand various methods for analyzing fibre structure.

Cour se outcomes::

After the completion of Textile Fibre -l course, students will able to demonstrate,
1) the essential and desirable properties of Textile fibre and their classification
2) the physical, chemical and biological properties of cotton fibre
3) the physical, chemical and biological properties of jute and flax
4) the physical, chemical and biological properties of wool
5) the physical, chemical and biological properties of Silk
6) the various methods for analyzing fibre structure

SECTION-A

Unit-I: Definition of fibre, Classification of Textile fibres, Essential and desirable properties of Textile fibres,
Polymers: Definition, Types of polymers, Requirements of fibre forming polymers. Basic structure of fibre: Concept
of molecular weight, Degree of polymerization, Orientation and crystallinity, effect of orientation and crystallinity
on the properties of fibres.

Unit-11: Cotton: Introduction, structure of Cotton fibre, fibre morphology, cotton polymer system, Physical,
chemical and biological properties, Applications. Introduction to Banana, Pineapple fibres and their distinctive
features and applications.

Unit-111: Jute: Cultivation and Extraction of Jute fibre, Structure of jute fibre, physical, chemical and biological
properties, Applications. Flax: Retting and extraction process, structure of flax fibre, physical, chemical and
biological properties, Applications. Introduction to hemp, ramie fibres and their distinctive features and applications.

SECTION-B

Unit-1V: Wool: Types of woal, grading of wool, Structure of wool, chemical composition, polymer system of wool,
Physical, chemical and biological properties, Applications. Introduction to fibres like, mohair, camel, alpaca and
their distinctive features and applications.

Unit-V: Silk: Types of silk, Production of silk (life cycle, redling), Structure of silk, chemical composition, polymer
system of silk, Physical, chemical and biological properties, Applications, blending opportunitiesin silk.

Unit-VI: Analysis of fibre structure: Introduction, crystal structure, and polymer crystals. i) X-ray diffraction:
Bragg's law, X-ray diffractometer. ii) Electron microscopy: Principle and working of Transmission and scanning
electron microscope. iii) Spectroscopy: Principle and working of IR-Spectroscopy and NMR-Spectroscopy.
Introduction to thermal analysis of polymers.
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All above experiments are to be arranged in the laboratory. Minimum 8 experiments are required to
be performed by the student to compl ete the term work.

4CH10 CHEMICAL ENGINEERING OPERATIONS| LAB (MECH. OPERATIONS)-LAB
- To study the performance of Ball Mill and find out it’s crushing efficiency.

- To study the performance of Jaw Crusher and find out it’s crushing efficiency.
- To study the performance of Crushing Rolls and find out it’s crushing efficiency.

- To study the settling characteristics (Free & Hindered settling) of a given suspension of particles.
- To study thefiltration characteristics of rotary vacuum filter.

- To study thefiltration characteristics of Plate and framefilter press.

- To study thefiltration characteristics of Leaf and sparklefilter.

- To carry out differential and cumulative screen analysis of given sample of solid particles.
- To determine energy consumption and crushing law constants for jaw crusher.

- Todetermine Critical speed of Ball mill & Average particle size of the
product obtained in ball mill, OR Average particle size of product obtained in Bhrustone mill.
- To determine area of batch thickener by conducting batch sedimentation test.
- To determine efficiency of Cyclone separator.
- To Determine Variation of size reduction in ball Mill by changing the residence time, size of grinding

medium and material of grinding medium.

All above experiments are to be arranged in the laboratory. Minimum 8 experiments are required to be performed by
the student to complete the term work.

% %k %k %k k

SYLLABI PRESCRIBED FOR FOUR YEAR DEGREE COURSE
BACHELOR OF TECHNOLOGY CHEMICAL TECHNOLOGY
SEMESTER PATTERN (CHOICE BASED CREDIT GRADE SYSTEM)
SEMESTER : THIRD
3CT01 APPLIED ORGANIC CHEMISTRY

Cour=0bjectives

1. Studentswill get introduced to aromatic compounds, heterocyclic chemistry and natural products, properties
and applications of phenals, ethers, epoxides, amines and their derivatives.

2. Student will get the knowledge about the chemidry of unit process, kinetics and mechaniam of Nitration, sulphonaion
and sulphation.

3. Sudentswill getintroducesto polymer chemidry and technica preperation of some paymers

Cour se Qutcomes.
Students will be able to -

1. Anayzed aromaticity and list properties of aromatic compounds.

2. Write smple mechanisms of aromatic reactions.

3. List some of the heterocyclic chemistry and chemistry of natural products.
4. List some properties of amines and their derivatives.
5
6

Know the unit process like hal ogenation, sulfonation and nitration.
Synthesized some simple organic compounds, polymers and understand the kinetics and mechanism of unit
processes.
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SECTION-A

Unit | : 1. Aromatic hydrocarbons : Preparation, properties and applications of Benzene, and Naphthaene
2. Heterocyclic compounds. Classification of heterocyclic compounds, preparation, Properties and
applications of pyrrole, thiophene, & furan (8Hrs)

Unit 11 : 1.Phenols : Basic concepts, classification, preparation, properties and applications of Phenal, resorcinols,
cresols, catechol.

2. Ethers, epoxides and sulphur acids Methods of preparation, Genera reaction, ethylene and

propyleneoxides — their reactions and applications (8 Hrs))
Unit 11 : Amines and their derivatives : Basic concepts, classification of amines, preparation, properties and
applications of aniline and Benzene diazonium chloride.
Natural products: Terpenes, alkaoids, plant pigments, their applications (8Hrs))
SECTION-B

Unit IV : 1) Study of Chemistry of Unit Process : Nitration, nitrating agents, kinetics and mechanism of aromatic
nitration. Technical preparation of nitrobenzene and nitronaphthalene.

2) Study of Chemigry of Unit Process : Sulphonation and Sulphation : Sulphonating & Sulphating

agents, kinetics of mechanism of sulphonation. Technical preparation of Sulphonation of Benzene (8 Hrs.)

Unit V : 1) Study of Chemistry of Unit Process : Halogenation : Halogenating agents, thermodynamics, kinetics
Technica preparation of DDT and Vinyl chlorides.
2)Principles of polymer chemistry and practices: Classification of polymerization. Types of
polymers. Technical preparation of Polyvinylchloride, Bakelite. (10 Hrs)

Unit VI: 1) Carbohydrates: Basic concepts, classification, industrial applications of glucose, sucrose and starch.
2) Chemicasin food products: Study of preservatives, sweetening agents and antioxidants. (6 Hrs.)

Books Recommended :
1) Organic Chemidry (Vd. I & II): I.L.Finar, Longman Group Ltd. And the English Language Book Society,
London, 6™ edition.
2 Advance Organic Chemistry: Fieser and Fieser, Asia Pub. House, Mumbai, 1961.
3  Unit Processin Organic Synthesis: P.H.Groggins, McGraw Hill, 5"edition.

3CT02 APPLIED PHYSICAL CHEMISTRY

Teaching Scheme: Examination Scheme:

(Th)Lecture: 03 Hours / week

Tutorial: 01 Hour /week T (U):80Marks T (I) : 20 Marks
Tota credit: 04 Duration of Univ. Exam : 03 Hours

L ear ning Obj ectives:

e To understand the effect of structure on properties of polymer, concept of weight average and number
average molecular weight of macromol ecules.

e Tounderstand the el ectrical properties of fluid.

e Toknow therate, order, energy of activation of chemical reactions and their determination.

e Toknow the use of kinetics and thermodynamics to el ucidate mechanisms of reactions.

e To understand the basic concepts, the Ist and IInd Laws of Thermodynamics, Thermodynamic functions
and their applications.

e To predict the high and low quantum yield photochemical reactions and to know about advanced
spectroscopic analysis techniques.

e To know the basic concepts and industrial examples of catalysis and adsorption on surface.
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Cour se outcomes::

The course will enable the student to:

e Evaluate the structural properties of macromolecules, average molecular weight determination of polymers
by various methods.

o Evaluate the specific rate, order and energy of activation of chemical reactions.

e Know the fundamental concepts related to homogeneous and heterogeneous catalysis, mechanisms of
industrially important reactions, surface phenomenon and adsorption isotherms.

e Apply mass and energy balances to closed and open systems ,Rationalize bulk properties and processes
using thermodynamic cons derations

e Distinguish the ranges of the electromagnetic spectrum used for exciting different molecular energy levels
in various spectroscopic techniques and spectroscopi c methods for identification of compounds.

e Know the ion transport & electrical properties of solutions, solve problems involving transport no,
electrode potential and emf of different types of cell.

Contents:

Unit- | : lon transport and electrical phenomenon at interface: Specific, Equivalent and Molar conductivity,
Kohlraugh's law and its applications , Transport number and their determination ,Reversible and reference electrode ,
Thermodynamics of reversible electrode, Relation between electrical work done and free energy, Nernst equation
for electrode potential , Standard electrode potential , Electrolytic concentration cell with and without transference,
Determination of pH, solubility and solubility product of sparingly soluble salts, dissociation constant by EMF
measurement, Numerical. (8Hrs))

Unit-11 : Polymer science: Number average and weight average molecular weight of macromolecule, Methods of
molecular weight determination of macromolecules, Membrane osmometry, Light scattering, sedimentation and
ultracentrifuge methods, Effect of polymer structure on properties of polymers. Numerical on molecular weight
determination. (6 Hrs)

Unit- 111 : Kinetics & Reaction mechanism: Introduction, Rate of reaction, concept of molecularity and order in
elementary and complex reactions, differential and integral methods to formulate rate equations of zero, first and
second order reactions. experimental methods in kinetic studies, effect of temperature on reaction rate, energy of
activation and its determination, steady state approximation and rate determining step, Mechanism of complex
reactions, photochemical chain reactions, polymerization reactions. Fast reactions — experimenta techniques.
Numerical (10 Hrs)

Unit-1V : Surface, interfacial chemistry and catalyss: Adsorption , types of adsorption, Adsorption isotherms,
Langmuir theory of adsorption, BET adsorption isotherm and it’s application for determination of surface area of
fine powder. Homogeneous and Heterogeneous catalysis, Criteria of catalyst, Theory of heterogeneous catalyss,
Homogeneous, Lewis acid-base catalysts, organometallic catalysts and industrially examples, Auto and enzyme
catalysis. kinetics of reactions on surfaces. (8Hrs))

Unit —V : Thermodynamics and Equilibrium : Statements of the second law; Heat engines, Carnot’ s theorem,
and Carnot cycle, Mathematical statement of the second law, Introduction of Entropy under the 1ind Law to define
spontaneity of a process, Temperature- entropy diagram, Introduction of the state functions A & G to determine
conditions of Material Equilibrium. Condition of reversibility, Transformation at constant temperature and pressure,
Gibbs- Helmholtz equation, pressure — volume and volume — Temperature relationship under isothermal condition
for ideal gas. Partialmolar properties, chemical potential, Numerical. (8Hrs))

Unit VI: Spectroscopic techniques and applications : Principles of spectroscopy and selection rules. Electronic
spectroscopy. Vibrational and rotational spectroscopy of diatomic molecules. Principle, Insgrumentation and
Applications of IR, UV & NMR spectroscopy

Photochemistry and Modern Analytical techniques. Lows of photochemistry, quantum efficiency and its
determination, low & high quantum yield reactions, Atomic absorption spectroscopy, chromatography.
(8Hrs)

Books Recommended :

1. Physical Chemistry , P.W. Atkinsand J.D. Paula, Oxford University Press.

2. Physical Chemistry , K.J. Laidler and JM. Meiser, CBS Publisher

3. Chemical kineticsand catalysis, R. J. Masdl, John Wiley publications

4. Handbook of conducting polymers, Skotheim, Elsenbaumer and Reynolds, Marce Dekker.

5. Fundamental's of spectroscopy ,Banwell, Tata McGraw-Hill

6. Physical chemistry of surfaces, Arthur W. Adamsons, Alice P. Gast, John Wiley publications

7. Principle of Heterogeneous catalysis, J.M.Thomas, W.J. Thomas, John Wiley publications

8. Thermodynamics for students of chemistry, Dr. J. Rgjaram & Dr. J. C. Kuriacose, Chand & comp.
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3 CH 03/3CT03 STRENGTH OF MATERIALS

L ear ning Obj ectives of Subject:
1. TodeterminetheM echanical behavi orofthebodyandconstructionmaterial sbydetermining the stresses, strains
produced by the application of loads.

To apply the fundamentals of simple stresses and drains.
To make one understand the concept of bending and itstheoretical analysis.

To apply fundamental concepts related to deformation, moment of inertia, load carrying capacity, shear
forces, bending moments, torsional moments, principal stresses and strains, slopes and deflection.

W

Cour se outcomes:
At the end of the subject the students will be able -
To understand the basics of material properties, stressand strain.
To apply knowledge of mathematics, science, for engineering applications
To identify, formulate, and solve engineering & real life problems
To design and conduct experiments, aswell asto analyze and interpret action and reaction data.

To understand specific requirement from the component to meet desired needs within realistic congraints
of safety.
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SECTION -A
Unit I: Mechanical properties: Concept of direct and shear stresses and strains, stress-strain relations, Biaxial and
triaxial loading, el astic constants and their relationship, stress-strain diagrams and their characteristics for mild stedl,
tor stedl, Generalized Hook’s law, factor of safety. Uniaxial stresses and strains: Stresses and strains in compound
bars in uniaxial tenson and compression, temperature stresses in smple restrained bars and compound bars of two
metals only.

Unit 11: Axial force, shear force & bending moment diagrams: Beams, loading and support conditions, bending
moment, shear force and axial load diagrams for all types of loadings for ssmply supported beams, cantilevers and
beams with overhangs, relation between shear forces, bending moment and loading intensity.

Unit I11: Stresses in beams (Bending, Shear), i) Bending: Theory of simple bending, section modulus, moment of
resistance, bending stresses in solid, hollow and built up section. ii) Shear: Distribution of shear stresses on beam
Cross sections, impact loads and instantaneous stresses.

SECTION-B
Unit 1V: Torsion: Theory of torsion & assumptions, derivation of torsion equation, polar modulus, stressesin solid
& hallow circular shaft, power transmitted by shaft, closed coiled helical spring with axia load. Thin cylinders
subjected to internal pressures.

Unit V: Principa stresses: Biaxia stress system, principal stresses, principal planes, Mohr's circle of stresses,
principal strains. Combined direct & bending stresses.

Unit VI: Slope & deflection of beams: Slope & deflection in statically determinate beams subjected to point loads,
uniformly distributed loads, moments by Macauley's method. Theory of long columns, Euler, Rankin’s formula.

Books Recommended:

1. E. P. Popov, “Mechanics of Materials’, Prentice Hall of India, New Delhi.

2. STimoshenko and O. H. Young, ‘Elements of Strength of Materials', East West Press Private Ltd., New Delhi.
3. Ferdinard L. Singer, ‘ Strength of Materials', Harper and Row, New Y ork.

4. Shames, |. H., ‘Introduction to Solid Mechanics', Prentice Hall of India, New Delhi.

5. R. K. Bansal, Strength of materials, Laxmi Publications Pvt Ltd.

6. Junnarkar, S. B., Mechanics of materials.

7. Mubeen, A., Mechanics of solids, Pearson education (Singapore) Pvt. Ltd.

8. Beer and Johston, Mechanics of materials, Mc-Graw Hill.

9. S. Ramamrutham, Strength of Materials, Dhanpat Rai Publishing Co Pvt Ltd.

3CT04 APPLIED THERMODYANICS

Course L earning Objectives:
1. To study the basic concepts of thermodynamics, thermodynamic systems, work and heat
2. To study the laws of thermodynamics and their applications
3. To study the properties of steam, work done and concept of heat transfer
4. To study theair standard cycles



SANT GADGE BABA AMRAVATI UNIVERSITY GAZETTE - 2020 - PART TWO - 369

Course Outcomes::

Students will be ableto
Understand the basic concepts of thermodynamics, thermodynamic systems, work and heat
Apply first law of thermodynamics and application of first law to flow and non-flow processes
Apply second law of thermodynamics and understand concept of entropy
Understand the properties of steam, work done and heat transfer during various thermodynamics
processes with steam as working fluid

5. Understand the concept of air standard cycles

~AwdPE

SECTION-A

Unit-1: Introduction to basic concepts of thermodynamics, Macroscopic and microscopic approaches,
properties of system, state, processes and cycle, thermodynamic equilibrium, types of thermodynamic
systems, Temperatures and Zeroth law of thermodynamics, Quasi-static process, GasLawsand |dea gasequation of
dtates, gas constant and universal gas constant.

Work and Heat: Definition of work, thermodynamic work, displacement work and other forms of work, Definition
of Heat, Work and hesat transfer as path function, comparison of work and heat, work done during various processes,
P-V diagrams (10hrs)

Unit-11: First law of thermodynamics: Energy of a system, classification of energy, law of conservation of
energy law, Joules experiment. Energy a property of system, internal energy-a function of temperature, Enthalpy,
specific heat at constant volume and constant pressure. Application of first law to non-flow
processes, Change in internal energy, work done and Heat transfer during various non-flow processes.
(7hrs)

Unit-111: First Law applied to flow processes: Steady state, steady flow process, equation for work done in
steady flow process and its representation on P-V diagram, mass balance and energy balance in
steady flow process, steady flow energy equation and its application to nozzles and diffusers, turbine and compressor
pumps, heat exchangers, Throttlevalve etc. work done and Heat transfer during steady flow processes. (9hrs)

SECTION-B

Unit-1V: Second Law of thermodynamics: Limitations of First law, Therma energy reservoir, heat engines
refrigerator and heat pumps, COP and tonne of refrigeration, COP for heat pump and refrigerator, Kelvin-Plank
and Clausious statements, their equivalence, reversible and irreversible processes, Carnot cycle, Carnot
theorem and its corollary, Thethermodynamictemperaturescale, ReverseCarnaot cycle, Inequality of Clausus.
Introduction to Entropy, availability and irreversibility. Principle of increase of entropy. (8Hr9
Unit-V: Properties of Steam: Triple point and critical point, Sensible hest, latent heat, superheat and total heat of steam.
Wet steam, dryness fraction, Internal energy of steam, External work of evaporation, internd latent hear, Specific
volume, enthalpy, internal energy and entropy of steam. T-S diagram Moallier chart, Steam tables and their use.
Work done and hesat transfer during various thermodynamics processes with steam as working fluid. Throttling
of steam, determination of drynessfraction usng various calorimeters. (8Hrs)

Unit VI : Air Standard Cycles: Ottto, diesel, semidiesal, Brayton, Sterling and joulecyclesetc., ther efficienciesand
mean effective pressure, comparison of auto, diesel and dd odes

Vapour Cycles:- Rankine and Modified Rankine Cycle. Comparison of Rankineand Carnot cycle, representation
on P-V, T-Sand H-Sdiagram. (No numerical on thisunit) (numerical on air standard cycle) (8Hrs)

BOOKSRECOMMENDED:

Text Books:

1 Engineering Thermodynamic - by P. K. Nag.

2 Fundamentdsof Engineging Thermodynamics; R. Yadav;
3. Thermodynamics Basics and Applied: by V. Ganeshan
4 Thermal Engineerirng: by Mahesh M. Rathore.

ReferenceBooks:

Basic Engineering Thermodynamics - by Reyner Joel

Thermodynamics- by C.P. Arora

Fundamental sof Class cal Thermodynamics- by G J Vanwylen.
Engineering Thermodynamics; P. Chattopadhyay; Oxford

Engineering Thermodynamics; Gordon Rogers, Yon Mayhew; Pearson.

abrowpd PR
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3CT05 PROCESSCALCULATION

Cour se objectives:
1. Studentswill learn the basic and fundamental s of chemical engineering operations and processes.
2. Students will understand the material balance and energy balance of various unit operations and unit processes.
3. Studentswill learn how to formulate and solve the problems related to material and energy balance with or
without chemical reaction.

Course Outcomes:

After successful completion of this course sudent will be able to
Understand the concept of basic chemical calculations
Understand the concept and application of theory of proportions
Determine the humidity with/without using a psychrometric chart.
Make the material balance over unit operations and processes.
Make the energy balance over unit operations and processes.
Solve the problem of fuels and combustion.

ok wbdrE

SECTION A
Unit |: Introduction to unit operations and unit processes, Units and dimensions, Atoms, moles and molecular
weight, mole and mass fraction, Composition of solids, liquids and gases, Concept of Normality, Molarity
and Maldity, PPM (Parts Per Million), Ideal Gas Law, Dalton’s Law, Partial Pressure, Amagat’s Law,
Average Molecular Weight,Density of Gas Mixture, Raoult’'s Law, Henry's Law, Vapour Pressure,
Clausius Clapeyron equation, Cox Chart,.Humidity and saturation, Humidity Chart, and their application.

Unit 11 : Material balance without chemical reaction stoichiometry and unit operations Digtillation, Absorption,
Extraction, Crystallization, Drying, Mixing, Evaporation. Recycle, purge and Bypass cal culations.

Unit 11 : Material balance involves chemical reaction, Principle of stoichiometry, simple oxidation reaction,
multiple chemical reaction, percentage Conversion, percentage Yield, and selectivity, calculation involving
combustion of gases, liquid and solid fuel. Recycle, purge and bypass cal culations.

Introduction to unsteady state material balance

SECTIONB
Unit IV : Energy balance: open and closed system, heat capacity, calculations of enthapy changes, enthalpy
changes for phases transitions, evaporation, Solution and mixing, clausius clapeyron equation.

Unit V: Energy balance with chemical reaction, calculation of standard heat of reaction, heat of formation, heat
of combustion, Hess law, Effect of temperature on heat of reaction; adiabatic flame temperature
calculations.

Unit VI : Heating value of fuels, calculations involving theoretical and excess air, heat and material balance of
combustion processes.

References:

1. Bhatt, B. I, Vora, S. M., “Stoichiometry”, Fourth Edition, Tata McGraw Hill Publishing Company Ltd,
2004.

2. Narayanan K V and Lakshmikutty B, Stoichiometry and Process Calculations, Prentice Hall of India Pvt

Ltd, New Delhi 2006.

Sikdar, D. C., “Chemical Process Calculations’, Prentice Hall of India

4. Himmelblau, D. M., Riggs, J. B. “Basic Principles and Calculationsin Chemical Engineering”, Eighth Ed.,
Pearson India Education Services, 2015.

5. Hougen. O. A, Watson K.M. and Ragatz R.A. “Chemical Process Principles, Part -1, Materia and Energy
Balance’.
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3CT06 APPLIED ORGANIC CHEMISTRY-LAB

Cour se objectives:
1. Students should be familiar with common organic compounds, should identify them and should know
simple organic preparation and separationmethods.
2. Studentswill get introduced to aromatic compounds, heterocyclic chemistry and natural Products.

Cour se outcomes:
1. Studentswill be ableto list steps for identifying simple organic compounds
2. Studentswill be ableto list some methods of separation of organic compounds
3. Student will be able to synthesize simple organic compounds.
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Content:

1. Identification of an organic compound through elemental analysis, group detection, physical constants (m.p
and b.p) and derivatisation.

2. Separation and purification of binary mixtures of the type: water soluble-water insoluble, both
watersoluble, liquid-liquid by distillation, dissociation - extraction , crystallization, etc.

3. Simpleorganic preparations:
i) Acetanilide
ii) Nitro Acetanilide
iii) Aspirin

Books Recommended:

1. Practical Organic Chemistry, by I.L. Finar
2. Laboratory hand book of organic qualitative analysis and separation, by Kulkarni V. S. D. Ramchandra

& co. Pune.
3CTO7 APPLIED PHYSICAL CHEMISTRY-1I -LAB
Total hours/ week : 2 Examination Scheme: (1): 25, (Ext): 25 Marks
Total credit: 1

Cour se Objectives: To provide the practical knowledge of analysis techniques by classical and instrumental
methods for devel oping experimental skill to built technical competence.

List of Experiments:

Determination of viscosity average molecular weight of polymer.

Determination of order of reaction and specific rate congtant of hydrolysis of methyl acetate.

Study of kinetics of second order reaction.( Saponification of ethyl acetate & reaction between potassium
per sulphate & potassium iodide)

4. Determination of relative strength of two acids by kinetic study of reaction

5. Determination of energy of activation of reaction

6. Determination of equivalent conductivity of strong electrolytes at infinite dilution.

7
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Determination of trangport number by EMF measurement.
Determination of equivalence point of titration by conductance measurement.
. Potentiometric titration between strong acid and strong base.
10. Verification of Beer- Lambert’slaw and determination of concentration of unknown solution.
11. Verification of Freundlich and Langmuir isotherm.
12. Determination of refractive index.
13. Determination of solubility of sparingly soluble salts by EMF measurement.
14. Determination of heat of neutralization & ionization of acetic acid
15. Determination of AH and AS of monobasic acid by measuring its solubility at different temperatures.
16. Determination of specific rotation of cane sugar by polarimetry.

All above experiments are to be arranged in the laboratory. Minimum 08 experiments are required to be performed
by the student to complete the term work.

Cour se outcomes: After completion of this course the students shall be ableto :

1. Understand the objectives of their experiments.

2. Follow the proper and safe procedure to get the accurate results.

3. Record and analyze the results.

4. Interpret the results through proper writing in laboratory journal
Books Recommended :

1. Expeimentsin Physical Chemistry, David P. Shoemaker, Carl W. Garland, Jeffrey |. Steinfeld
2. Experimentsin Chemistry, Dr. D. V. Gahagirdar, Himalaya Publishing House
3. A Text Book of on experiments and cal culations- Engg. Chemistry, S.S. Darag, S. Chand & Comp. Itd.
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3CT08/3CH08 —-STRENGTH OF MATERIALS—-LAB
List of Practical’sin Strength of Material Lab (Minimum any eight practical from the list should be performed)

1. Tension test on metals.

2. Compression test on metals.
3. Shear test on metals.

4. Impact test on metals.

5. Hardness test on metals.

6. Torsion test on metals.

7. Deflection of beams.

8. Modulus of rupture test.

9. Buckling of columns.

10. Deflection of springs.

3CT09 APPLIED THERMODYNAMICS-lab.

Minimum 8 10 10 Practicals based on the Syllabus 3CT09 APPLIED THERMODY NAMICS.
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SEMESTER - IV

4CTOL MATHEMATICS- I

Course Outcomes:
After successfully completing the course, the students will be able to

1. Demongtrate the knowledge of partial differential equations, applied to Computer technol ogy.

Find roots of complex numbers, separate the complex quantity in real & imaginary parts, and find
logarithms of negative numbers and complex quantities.

Compute different Numerical Methods

Analyze the Knowledge of Optimization.

Analyze the concept of Linear Programming Problems and Simplex Method

Demonstrate the basic concepts of probability and statistics

N
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Students are expected to be aware of the statements of the relevant theorem without mastering their proofs.

Unit | :Partial Differential Equations :  Basic concepts (@J 1.1), Vibrating string (@11.2), separation of
variables (@11.3), one dimensional heat flow(@11.5), 11.6) (07 periods)

Unit 11: Complex Numbers and Analytic functions : Complex numbers(@12.1), polar fonn(@12.2),Complex
function limit, derivative analytic function (@12.4), Cauchy Riemann Equations, Laplace's Equation(@12.5),
rationa functions(@12.6), Exponentia function (@12.7), Trigonometricand hyperbolic functions (@12.8),

logarithm (@12.9) (07 periods)

Unit 1l : Numerical Analysis : Errors in computation (@19.1), Solution of Equations by iteration, Newton -
Raphson method (@19.2) Finite differences{ @19.3}, Interpolation (@19.4), Numerical integration using
rectangular, trapezoidal and Simpson’srule (07 periods)
Unit IV : Optimization : Basic concepts (@22.1), Linear programming{@22.2), Simplex
method{ @22.3),(@~2.4) (07 periods)

Unit V : Probability and Statistics: Sample mean and variance (@23.3), probability (@23.S),Permutations and
combinations (@23.6), discrete and continuous distributions (@23.7), mean and variance of adistribution (@23.8),

Binomial, Poisson distributions (@23.9),Normal distribution (@23.10) (07 periods)
Unit VI : Probability and Statistics (continued) : Random sampling (@23.12), Estimation of parameters
(@23.13),confidence intervals (@23.14), Testing of hypothesis (@23.15) (07 periods)

Note : Numbersin bracket refer to section number; T1 “AdvancedEngineering Maths’ by Erwin Kreyszig
(Finn jdn), WileyEastern.
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Books Recommended :
1) Elementsof Applied Mathematics: P.N. Wartikar& J.N. Wartikar,
2) A text book of Applied Mathematics: P. N. Wartikar& J. N. Wartikar,
3) Advanced Engg. Mathematics - Erwin Kreyszig, Wiley Eastern (5thEdition),
4) Higher Engg. Mathemetics . B.S.Grewal.

5) Numerical Method for Mathematics Science and Engineering, John H. Mathew, PHI
6) 4. Numerical Methods - Principles, Analysis & Algorithms Pal, Oxford.

4FT02 FOOD TECHNOLOGY-I:

CHEMISTRY OF FOODS:
Development of Food Chemistry : History of Food Chemigry. Nature and Origin of life. Basic activities of animals
and plants and their relations. Water and Ice: Importance of water in foods. Structure of water and ice. Concept of

bound and free water and their implications.

Carbohydtrates :- Nomenclature, Classification and structure of Carbohydrates. Chemical reactions of
carbohydrates. Physical and Chemical properties of sugars, starch, pectic substances, gums and other
polysacchrides, Functional properties of carbohydratesin foods.

Lipids: Definition and classification of lipids, Chemistry of fatty acids and glycerides, Physical and chemical
characteristics. Chemistry of processing of fats and ails, hydrogenated fats, shortening agents and confectionery fat

etc. Rancidity of fats and ails, its prevention and antioxidants. Functional properties of lipidsin foods.

Protein: Importance of proteins. Nomenclature, classification, structure and chemistry of amino acids, peptides and
proteins Sources and distribution of proteins. Isolation identification and purity of proteins, Denatruation Functional

properties of proteinsin food.

Fruitsand Vegetables: Plant Cells and tissues, their structure, functions and physiology, Chemical Composition of
edible plant tissue. Texture of fruits and vegetables. Effects of cooking on texture and composition of fruits and
vegetables.

Meat. Fish and Poultry : Anima Proteins, Structure and chemical composition of muscles, Myoglobin and
hemoglobin - Post - Mortem charges regor mortis. Methods of cooking and processing and their influence on
texture. Physical and chemica changes during cooking Palatability characters; texture and tenderness. Structure and

composition of eggs. Chemistry and functional properties of eggs.

Milk and Milk Products : Composition of milk, Physical and chemical properties of milk protein and effects of

processing on these. Chemistry of milk product like cheese, cream, butter, ghee etc

Miscellaneous: Sensory perception of tests and flavors. .Browing reactions, Nutritive and non-nutritive sweeteners.

Food dispersions and their implications on foods.

Books Recommended :

1. Food Chemistry by L.H. Meyer, Publishers, Van Nostrand Reinhold Co.New Y ork, Latest Edition.

2. Principles of Food Science- Edited by Owen R. Fennema, Part | Food Chemistry, Publishers Marce Dekker, Inc.
New York.

3. The Chemical Analysis of Foods and Food Products : Morries, B.Jacobs 3rd Edition, Publishers Van. Nostrand
Company, INC. Princeton, New.

4. Introduction to the Biochemistry of Foods by J..B.S. Braverman, Publishers Elsevier Publishing Co. Amsterdam,
Latest Edition.

5. The Spice Hand Book by J. W.Patty, Publishers Chemical Publishing Co. Inc.New Y ork, Latest Edition.

6. Food Theory andApplication by Paul, Pauline and Palmer, Helen H., Publishers John Wiley and Sons.
NewY ork,. Latest Edition.
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4PT02 PULP AND PAPER TECHNOLOGY-I

CHEMISTRY OF WOOD AND PULP OF PAPER MATERIALS:

Species, anatomy and physical properties of Wood:-

Classification of woods, plants used in pulp and paper, gross structure of trunk, structure el ements of wood, fiber
dimensions water conducting system, food conducting system, reactions of wood, bark and its structural elements,
dec of wood, physical properties of wood. Fiber morphology: Cell formation and growth, fiber structure, chemical
composition of wood, non-wood fibers used in pulping bast, fruits, grass, leaf, animal, mineral and synthe: icfibers

Cellulose: Chemistry and location in the cell, isolation molecular constitution, microfibrils, crystalline and
amorphoupus Pulp of Paper biogenesis of the cell wall, Polysacchrides, sorption, swelling and solution of cellulose,
degradation reactions of pulp of paper.

Hemicelluloses : Structure and properties of hemicellul oses.

Lignin: Lignification in wood, biological and biochemical aspects of lignin information, structure and properties of
lignin, separation of lignin from woodytissues and Fiber |aboratory separation, commercial separation, anaysis
of’lignin and utilization of Lignin.

Books Recommended :

1. “The Chemistry of Cellulose” by Emil Hauser, John Wiley & Sons, New Y ork.

2. “The Methods of Cellulose Chern. “ by Charles Dorce, Chapman & Hall, L.

3. High Polymers Vol V (Part-1 to V) edited by Emil Ott& Others, Interscience Publishers.
4. Publishing Processes by S.A.Rydholm, John Wiley & Sons, Inc.,New Y ork.

5. Pulp & Paper : Chemistry & Chemical Technology by James P. Cascy.

40T02 OIL & PAINT TECHNOLOGY -I

(CHEMISTRY OF OIL AND FATS & INTRODUCTION OF PAINTS)

Natural Fats : Their Sources, classification and composition Congtituents of natural fats : Glycerides,
Phosphalipids, Fatty acids, non-glycerides constituents, toxic constituents and detoxication, Nutritional
functions of Fats. Glycerides and fatty acids : Nomenclature, Structure, occurrence in fats. Physical properties
of fatsand fatty acids. Elementary ideason their liquid properties, solution properties and spectral properties.

Chemical reaction of fats and their fatty acids. Chemistry of hydrogenation, hydrogenolysis, autoxidation,
polymerisation dehydration, pyrolysis, halogenation, sulpation and sulphonation , esterification
interesterification and hydrolysis. Chemical Oxidation of fatty acids, Significance and importance of these
reactions. Rancidity Of Oils & Fats, . Oils Antioxidant and Synergists.

Physical and Chemical characteristics : Indian standardsfor oilsand fats - 1SI Specifications of Oilseeds, Qils,
DOC, Vegetable Ghee . Identification of fats. Detection of adulteration in fatsand Indian standardsfor oilsand
fats. Introduction of Paints, Types Of Paints, Basic Ingredients of Paint System, Industrial Applications of
Paints, Recent development in thefield of Oils & Paints.

Books Recommended :

=

Industrial Oil and Fat Products Ed. : A.E.Bailey. Interscience & Sons New Y ork, London, Sydney 5™ Edn.
An Introduction of the Chemistry and Biochemistry of Fatty Acids : Gumstone.
Progressin the Chemistry of Fats and other liquids (Vals. 1 to 11) T.R.Homann, Pergamon Press.

Fatty Acids: K.SMarkley, Inter Sc.Publishers, 2nd edition, New Y ork.
Industrial Chemistry of Fats and Waxes: T.Hilditch Balliere Tindall and Cox, London 2nd Edition.

Rancidity of Edible Fats: C.H.Lea, His Majesty's Stationary Office, London, Latest Edition.
Anayssof Fatsand Qils: V.V.Mdlen Bacher, Garrard PressPublishers, 1llinois, Latest Edition.

QOutline of Paint Tech. - H.Hea

© 0 N U1k W

Introduction of paints by Morgan.
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4PC02 PETROCHEMICAL TECHNOLOGY - |

Course Objectives: Basic Concepts of Chemigry of Hydrocarbons, Introduction to Basic Refinery Processes.
Formation Theories of Petroleum. Exploration and prospecting for petroleum and gas field, Drilling. Transportation,
Storage of Petroleum & Products and future Energy Sources.

Course Outcomes:

1) Students will be able to understand the chemistry and composition of petroleum.

2) Students will be able to understand the importance petroleum as a source of energy and petrochemicals

3) Students will be able to understand the technol ogy invol ved in exploration and prospecting for petroleum and gas

field, aswel asdrilling for petroleum.

Unit-I: Origin, Occurrence, and Formation of crude petroleum. History of Indian Petroleum and Refining Industry
and future trends. Hydrocarbon resources in India, higory. World Petroleum Scenario, world Petroleum Reserves
and Deposits. Crude Oil and Natural Gas Production and Consumption in India. Petroleum refineriesin India, their
location, year of commissioning, and organizations, Refining Capacity& throughput, Production& Consumption of
Petroleum Products. Advantages and disadvantages of petroleum.

Unit-11: Composition, Chemistry, Classification of Petroleum Hydrocarbon composition of petroleum and
petroleum products (liquid and gas).Non-hydrocarbon compounds in petroleum. Properties of hydrocarbons and

non-hydrocarbons. Classification and description of crude oils and petroleum gases.

Unit-111: Refining Processes and Operations Various refining processes, operations and chemistry involved.
Principle involved in dehydration, desalting and conditioning of crude oil. Thermodynamics, kinetics and reaction
mechanism, principle involved in thermal and catalytic processes such as thermal and catalytic cracking, hydro

cracking, reforming, isomerisation, polymerization, alkylation.

Unit-1V: Exploration and prospecting for petroleum and gasfield Structure of earth and of the earth crust, formation
of Sedimentary rocks, Exploration and prospecting for petroleum and gas field, Geological, Geophysical,
Geochemical prospecting methods, geophysical borehole logging methods. Migration of petroleum and gas deposits
and commercia petroleum accumulations. Petroleum traps and their classifications. Development of an oil or gas
field.

Unit-V: Drilling for Petroleum Drilling operation, Cable tool method, Rotary drilling, Turbo drilling, types of drill
bits, mud fluids, casing off formations, Deviation of holes, Directiona drilling, Offshore drilling rigs, Well control
systems.

Unit-VI : Other Sources of Hydrocarbons, Transportation& Storage of Petroleum Sources of hydrocarbons other
than crude ail, future automotive fuel resources, new and future energy sources. Transportation and storage of crude
oil, petroleum gases, and petroleum products. Shipping tankers, Pipelines: Materials and Corrosion, Onshore and

offshore pipeline construction. Pipeline network in India.

Books Recommended :

1) Modern Petroleum Refining Processes by B. K. BhaskaraRao, Latest Edition.

2) Chemistry of Petrochemical Processes by Sami Matar, Lewis F. Hatch

3) The Chemistry and Technology of Petroleum by James G. Speight

4) Fundamentals of Petroleum and Petrochemical Engineering by Uttam Ray Chaudhuri
5) Modern Petroleum Technology Volume-I Upstream Edited by Richard A. Dawe
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4 CTO03/4CH02 MACHINE DESIGN & DRAWING

SECTION - A
Unit |- (a) Sectional Views Conversion of pictorial view in to sectional orthographic projections, Sectional views
with different types of projections, Missing views (12 Hrs)

Unit 11- a) Development of surfaces 31 32 Development of surfaces of cubes, prisms, cylinders, pyramids, cones &
their cut sections

b) Intersection of solids-prism and prism, cylinder and cylinder, cylinder and prism, cone and cylin-der,
cone and prism. (12 Hrs)

SECTIONB
Unit 111- (a) Meaning of Design, Phases of Design, Design considerations.

(b) Smple stresses, Thermal stresses, Torsional Stress, stresses in straight & curved beams and its
application- hooks, cclamps

(c) Design & drawing of riveted joints- Caulking & fullering, failures, srength & efficiency of riveted
joints.

(d) Welded joints- Symbalic representation, Strength of transverse & parald fillet welded section €)
Design & drawing of Knuckle Joints (12 hrs)

Unit 1V :(a) Design of Helical springs- Types of springs, stresses in hdical springs, Wahl’s stress factor, Buckling
& surge, tension spring (b) spiral & leaf springs c) Design of power screw-Torgue required to raise loads, efficiency
& helix angle, overhauling & self locking of screw, acme threads, stressesin power screw. (12 hrs)

Books Recommended :

Text Books:
1) Machine Drawing by N. D. Bhatt, Charator Publication
2) Machine Design by R. S. Khurmi & J. K. Gupta, S. Chand Publication .

Reference Books :

1) Machine Design by Dr. P. C. Sharma & Dr. D. K. Agrawal, Katsons Books publication
2) Design of Machine elementsby C. S. Sharma, Kamlesh Purohit, PHI publication

3) Design of Machine elementsby V. B. Bhandari, Tata McGraw Hill Publication

4) Machine Design, Jindal, Pearson publications

5) Design Data Book by- P.S.G. Koimbatore

6) Design Data Book by Mahadevan.

(Use of any data book from the above will be permitted during the examination).

4CTO4 MATERIAL SCIENCE & ENGINEERING

SECTION-A

Unit 1 :  Crysalline and non crystalline structure sensitive and insenditive properties and defects in crystals.
Co-relation of mechanica properties with reference to structure.

Unit 11 Effect of temperature on mechanica properties various rnethods of improving the strength failure
under service conditions

Unit 111 : Solid solutions phase diagrams and their relation to meta properties with reference to steels and cast
irons.

SECTION-B
Unit 1V : Heat treatment of steels and common on ferrous alloyes.

Unit V:  Elasomersand plasiomers, molecular structure and properties of polymers, ceramic materials and
refractoriness, High ternperature oxide ceramics glasses and their properties, composite materials.

Unit VI : Corrosion: Electrode potentials em.f and galavanic series, polarization forms of corrosion, rate
factors, inhibition, prevention, control and testing, Corrosion behaviour of metals and alloys chemical resistance
of polymers, Forming processes and corrosion. Non destructive methods of testing, Metallic, Plastic and other
protective coatings.
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Books Recommended :

1. Nature and properties of Engineering Materials by D.Jastrebski.
2. Introduction to Materials science by Guy.
3. Material Science and Processes by SK.Hajra Chaudhry

4. Material Science for Engineers by Van Vaack.

4CT05 FLUID FLOW OPERATION

Cour se Objectives:

1. Studentswill understand the basic concept of fluid flow, types of flow, and application of fluid mechanics.

2. Students will get the knowledge of flow and pressure measurement using different flow meters, and
pressure measuring devices.

3. Studentswill get the knowledge of various pumps used in chemical industries.

4. Students will get the knowledge of various agitators and mixing equipments and power consumption for
mixing.

Course Outcomes:

After successful completion of this course sudent will be able to

Understand the knowledge of fluid flow, fluid properties and type of fluid

Understand the concept of dimensional analysis

Select the agitators for mixing operations and able to cal cul ate the power required for mixing.

Understand the concept and applications of Bernoulli’ s theorem,

Understand the principle, working and application of different flow meter

Understand the principle, working and application of various pumps and able to calculate the power

requirement and NPSH of centrifugal pump.

7. Calculate the pressure drop across packed bed and minimum fluidization velocity in fluidized bed;
understand the concept of two phase flow.

ok wpdE

Course Contents:

Unit | :Properties of fluid and their classification : Fluid statics: Forces on fluids, pressure depth relationship for
compressible and incompressible fluids, forces on submerged bodies. rigid body mation, pressure measurement,
Euler’s equation.

Unit 11 :Kinetics of flow, Description of velocity field, Stream functions, angular velocity, Fluids in circulation,
Irrational flow. Dimensional anaysis. Buckingham Pi theorem, dimensionless number and their physical
significance, simulated criteria. Mixing and agitation of fluid, types of mixers and their selection, power
requirement.

Unit I11 :Fluid flow: Laminar and turbulent flows, pressure drop in pipes and tubes, pipe fitting and pipe network
and friction factor, conversion of mass Momentum and energy, Navier-Stokes equation, mechanica energy balance
and Bernoulli's theorem.

Unit 1V :Flow measuring devices for chemica plants. Orifice metre, Nozzle Venturimeter, Rotameter and pitot
tube.

Unit V :Pumping and compressing of chemicals and gases, reciprocating pump, rotary pump, centrifugal pump and
blowers. NPSH and calibrations. Mixing and agitation fluids. Compressible fluid flow and Aerodynamics.

Unit VI :Flow past immersed bodies, flow through packed bed and fluidized bed, Introductory concept of two phase
flow.
Text Books/ Reference Books:
1. R. P.Vyas, Fluid Mechanics, Central Techno Publications, Nagpur.
2. W. L. McCabe, J. C. Smith and P. Harriot, Unit Operations of Chemical Engineering, 7th Edition,
McGraw-Hill International Edition 2005.
Chemical Engineering volume 1 coulson J. M. and Richardson J. F. Butterworth Heinemann, Oxford
M. White, Fluid Mechanics, 8th Edition, Tata-McGraw Hill, 2016.
O. Wilkes, Huid Mechanics for Chemical Engineers, Prentice Hall of India, 2005.
R. W. Fox, P. J. Pritchard & A. T. McDonald, Introduction to Fluid Mechanics, 7th Edn, Wiley-India 2010.

o 0k w
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4 FT 06 FOOD TECHNOLOGY -1 -LAB

General methods of proximate anaysis of food materials. Analysis of Oils and Fats, Chemical Analysis of
carbohydrates and proteins, taniles vitamanies etc. colorimetric methods for starch. and qualitative detection of
carbohydrates and proteins, taniles, vitamins etc. Colorimetric methods for starch, polyphenols, carotenes
Xanthophylls etc. Paper chromatography and qualitative detection of carbohydrates, proteins and, tats oils, Colour.
test for oil. Qualitative and quantitative analysis of acided and antioxidates. Chemical Preservations like benzoic

acid and sulfur dioxide, Non-Nultritive Sweetness and emulsifying agents.

Books Recommended :

1. The Chemica Anaysis of Foods, Sixth Edition by David Perason, JO.A. Churbcill, 104 Gloucester place
London. 70

2. Manud of Analysis of Fruits and Vegetable Products: S.Ranganna, Ph.D. Central Food Technological. Research
Ingtitute, Mysore, Publisher, Tata McGraw Hill Publishing Company Ltd., New Delhi.

3. Food Analysis by A.G. Woodman, 4th Edition, Publishers, Mc.Graw Hill Book Company, INC, New Y ork and
London, Latest Edition.

4. Modem Food Analysis by F.Ledlie Hart A.N. and Hary John Stone Fishes. Ph.D. Publishers, Springer - Verlag.
Berlin Heidelberg, New Y ork, Latest Edition.

5. Food Analysis by RL ees, Published by Leonard Hill Books, London.

6. Official Methods of Analysis of Association of Official Analytical Chemists, Pub.Associ. Office, Anal, Chemist,
Washington D.C. Latest Edition.

7. Approved Methods of the American Association of Cereal Chemist, Vols. | & |1, Latest Edition. Published by
American Association of Cereal Chemist inc. Paul, Minnesota U.S.A.

4 PT 06 PULP & PAPER TECHNOLOGY-I -LAB

Determination of various components of wood such as moisture content.ash content, Water Solubility, alkali,
solubility extractives, lignin Cellulose; hemicellulose, holo cellulosepentosans etc. Microscopic observations of
fibrous materials.

4 0T 06 OIL AND PAINT TECHNOLOGY-I —LAB

Preparations & Standardization Of Solutions, Determination of various Physical and Chemical characteristics of
oils, fats and waxes, colour, solubility and thermal test for purity. Anaysis of oilseeds and cakes, estimation of
rancidity. Analysis of nickel catalysts and acid oils determination, Physical and Chemical, characteristics of
vanaspati, margarine and ghee. Detection of adulteration in oils & fats Testing of readymade Paints & Raw

materials of paints systems like pigments, Solvents, additives, Resins.

4 PC0O6 PETROCHEMICAL TECHNOLOGY-| -LAB

Cour se Objectives:

Petrochemical Technology lab provides students first handexperience of conducting preliminary tests for various
petroleum products and verifying various standard tests and test methods setfor petroleum products and comparing
and studying the standard specifications set for petroleum products.

Contents:

Experiments for Petrochemical Technology-l (Chemistry of Petroleum Hydrocarbons) such as Flash Point by Abel’s
Method, Flash Point by Pensky Martien’s Method, Flash and Fire Point by Clevland Open Cup Method, Smoke
Point, Aniline Point, Cloud and Pour Point, APl Gravity, Viscosity (by Redwood Viscometer/Saybolt
Viscometer/Engler Viscometer), Copper Strip Corrosion, Drop Melting Point of Wax, Melting Point of Wax by
Coaling Curve Method, Congealing Point of Wax etc.
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Lab. Outcomes:
Students will be able to:

e Learn how to experimentally verify various theoretical concepts.
e Visualize practical testing of petroleum products under standard test conditions.

o Develop experimental skills.

4 CT07 MACHINE DESIGN & DRAWING —LAB

Minimum 8 to 10 practicals based on the Syllabus4 CT0O4 MACHINE DESIGN & DRAWING

4 CT08 MATERIAL SCIENCE & ENGINEERING —LAB

Ten experiments based on the above syllabus evenly distribute shall be performed and a report/journal there of
submitted by each student. The practical Examination shall consist of practicals and viva voce based on the syllabus
and practicals.

4CT09 FLUID FLOW OPERATIONS—-LAB

List of Practicals:
1. Calibration of Venturi metre
To obtain the coefficient of discharge for the given orifice meter
To study the types of flow and determine critical Reynolds number.

To verify Bernoulli's theorem.

To study the reciprocating pump
To study the loss of head dueto Pipe Friction

2

3

4

5. To study the centrifuga pump

6

7

8. To study the Loss of head dueto Pipe Fittings
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Annual Gender Sensitization Action Plan 2017-2022

College of Engineering and Technology Akola is focus on Providing equal opportunity to
all students and staff irrespective of gender, caste, colour, language, religion, is our matter
of concern in terms of gender sensitization program. To materialise this, following action

plans are made.
1. Enrolling the female students and staff in the professional and non-professional bodies.
2. Participating in the women empowerment programs.
3. Encouraging female students to participate in Sports, Cultural, NSS, Technical
Competitions, Student Committees, Etc. activities.
5. Encouraging the female students in Presenting road shows/Skits on the current
issues On the occasion of flag hoisting in Republic and Independence Day.
6. Adding more female members in NSS unit and inculcating the sense of service to
society.
7. Celebrating International Women'’s Day to make aware of women rights.
8. Creating awareness on health, Women cell planned health awareness and a medical
camp.
9. Encourage the female students to participate in competitions, placement drives,

sports, curricular and extracurricular activities.

1|Page




GENDER SENSATIZATION ACTION PLAN

Encouring Girls Students
Participation in Sports,
Cultural, NSS & Related

Activites

Activities Promoting
awareness on
Empowerment,Health,
Hygiene

Girls Safety & Security,
Common Rooms, Counselling
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Gender equality Ratio of Students Admitted in our Institute are as under:

GENDER AUDIT IN THE INSTITUTE

Year

2021-22 2020-21 2019-20 2018-19 2017-18
Total Students 1240 1200 949 1150 1230
No of Girls 385 402 370 447 481
No of Boys 855 798 579 703 749
Girls Ratio 45.02% 50.37% 63.90% 63.58% 64.21%

2017-18

2018-19

2019-20

No of Boys

2020-21

No of Girls

2021-22

Year 2021-22 2020-21 2019-20 2018-19 2017-18
Girls Percent 31% 34% 39% 39% 40%
Boys Percent 69% 66% 61% 61% 60%

2017-18

YEARWISE GIRLS & BOYS PERCENTAGE

-

] |

2018-19 2019-20 2020-21 2021-22

Girls percent

Boys Percent
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MEASURES INITIATED BY THE INSTITUTION:

A. SAFETY & SECURITY:

"1-_1
13+ bk, Mumbal - Kolkata Hwy, |‘.r1l'-"||I-:_;..:-er'|, Maharashitra 444104
Longitode
._ﬂ '.FDJ‘_M 3333333333° 77.09189666666666"

acal QL2701 P Alotude 290.8 meters

GMT D75701 AM r'.l1|'||'||'IFI:;.' 0403 2033

COLLEGE ENTERANCE WITH SECURITY GUARD

I -CARD CHECKING AT ENTRY POINT
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INSTITUTE CAMPUS IS UNDER CCTV SURVEILANCE
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El GPE Miap Cameva

Babhulgacn, Maharashira, india

¥ G cos e e |

Babhulgaon, Maharashtra, India
PAiN=8H, Babrulgaon, Makarashira

FIRE SAFETY IN THE INSTITUTE
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B. COUNSELLING :

COUNSELLING SESSIONS FOR STUDENTS

7|Page




C. GIRLS COMMON ROOM & HOSTEL FACILITY:

mranfiine 4487104, irdis

M 3PS Map Camor

n, India

GIRLS COMMON ROOM FOR STUDENTS WITH FACILITIES
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TEMPORARY GIRLS HOSTEL IN OUR PARENT SOCIETY’S
SHRI SHIVAJI ARTS COMMERCE & SCIENCE COLLEGE AKOLA
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D. VARIOUS ACTIVITIES CONDUCTED BY THE ISTITUTE RELATED TO
PARTICIPATION OF GIRLS STUDENTS IN SPORTS, CULTURAL, TECHNICAL

ETC. EVENTS:
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HEALTH CHECK UP ACTIVITIES
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ACHIEVEMENT OF THE GIRL STUDENTS:
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COLLEGE COMMITTEE:

DISCIPLINARY & ANTIRAGGING COMMITTEE:

Prof. N. B. Bujruk Chairman 9665720622
Dr. S. M. Taley Member 9960590228
Dr. Mrs. R. S. Jaiswal Member 9011023942
Dr. Mrs. ]. V. Shegokar Member 9405315315
Prof. S. P. Dhomane Member 9970171328
Dr. D. C. Kothari Member 9527802935
Prof. A. A. Pande Member 9422653216

INTERNAL COMPLAINTS COMMITTEE(ICC) / VISHAKHA COMMITTEE:

Dr. Mrs. R. S. Jaiswal Chairman 9011023942
Prof. Mrs. K. U. Deshmukh Member 9604912498
Prof. N. B. Bujruk Member 9665720622
Prof. S.]. NIngwal Member 9730162182
Ms. V. R. Hatwalne (NGO) Member 9881953694
Adv. Manisha Kulkarni Member 9823510335
In-Charge M.I.D.C. Akola Member 7242258399
Police Station.
SC / ST (PREVENTION OF ATROCITIES) COMMITTEE:

Prof. S. C. Makwana Chairman 9960590191
Prof. N. B. Bujruk Member 9665720622
Dr. Mrs. ]. V. Shegokar Member 9405315315
Shri P. A. Gondchar Member 9960301173
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VARIOUS ACTIVITIES CONDUCTED:

IDEAS :
ONLINE SCHOOL OF ARCHITECTURE @"
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Facilities for alternate sources of energy and energy

conservation measures :

Our institution initiated the measures for alternate energy sources for conservation of
energy.

e Four poles top solar energy plate has been installed in four important locations as
an alternative energy source.

e Institute adopted energy efficient lighting by replacing all the vacuum , tube lights
of the classrooms, corridors, office building, street lights are replaced by L.E.D bulbs
to promote energy efficiency.

e The process of installation of Solar Energy Panel.

Use of LED bulbs/ Power efficient equipment

Our Institute is using CFL, LED and star rated power equipment’s etc. which
consume lesser electricity, which in turn result in lesser energy utilization. Institute
procures electrical equipment’s which have energy star rating as per Bureau of
Energy Efficiency (BEE) standard which ensure relatively lesser consumption of
electricity. Our Institute has installed the LED light in the whole campus for low

consumption of energy and replace the old light systems.
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Water conservation facilities available in the Institution:

College of Engineering and Technology Akola is located in rural area, there is no Municipal
Water supply for the college. The college depends on ground water for all its water needs.
Hence, efficient usage of available water and adaptation of water conservation measures

are essential. The daily requirement of water in the campus is around 6.5 M3/Day.
The following measures are taken for the conservation of water:

1. RAIN WATER HARVESTING :
Run off generated in the campus is collected using a Check dam constructed in the
campus on a natural drain passing through the campus. The stored water percolates
into the ground to recharge ground water. The rain water coming from roof tops
and that flowing within the campus are collected in five numbers of percolation pits
of 3m x 3m size each, constructed at all feasible points in the campus recharge

ground water.

2. OPEN WELL RECHARGE:
An open well located in the campus is recharged by rain water. The well also

receives water from the percolation pits.

3. MAINTENANCE OF WATER DISTRIBUTION SYSTEMS IN THE CAMPUS:
The ground water is pumped into storage tanks located at different places in the
campus. There are nine numbers of over head storage tanks and one Elevated
Service Reservoir in the campus. The water is distributed through well laid pipe
network. Drinking water after treating in RO plant is supplied through a separate set
of distribution pipes and water for all other purpose is supplied through another set
of distribution pipes. Entire distribution system is well supervised by the
maintenance department to ensure that there are no leakages and wastages of
precious water through joints, valves etc. Waste usage of water is reduced using low
pressure flushes. All the stakeholders of the college are well educated to use water

economically and efficiently.
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Divyangjan-friendly, barrier free environment:

Our Institute provides barrier-free environment where students and staff with disabilities
can move about safely and freely and use the facilities within the built environment. The
environment supports the independent functioning of individuals so that they can
participate without assistance in everyday activities within the campus. Buildings / places
/ transportation systems are made barrier free

RAMP :

Ramp-Rails, an inclined plane, are built in addition to staircases in the mail building and
Computer Department, Architecture departments Buildings. The ramps are carefully
designed as per specifications to be used by the differently abled people.

LIFT:

College buildings have provision of lift for barrier free access for students, staff, visitors and
differently abled people. The lift facility is provided in the main building.

Divyangjan -friendly washrooms :

College buildings have provision of Divyangjan -friendly washrooms for barrier free
access for students, staff, visitors with disabilities.
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RAMP FACILITY

TOILET FACITY

LIFT FACILITY
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INITIATIVE TO ADDRESS SOCIAL CONCERNS ACTIVITY
ACTIVITY 1

SOCIAL INITATIVE IS CHOSEN FOR RENOVATION AND TRANSFORMATION OF THE
BLIND SCHOOL,MALKAPUR, AKOLA BY SCHOOL OF ARCHITECTURE COET AKOLA

KANUBHAI VORA BLIND SCHOOL - 15 AUGUST 2017

OBJECTIVE

AS PER THE OBJECTIVES, SOCIAL INITATIVE IS CHOSEN FOR RENOVATION OF THE
BLIND SCHOOL,MALKAPUR, AKOLA BY SCHOOL OF ARCHITECTURE COET AKOLA

THE CONTEXT

The blind school was in very bad condition , Blind school of akola and nearby students
learn there ,so School of Architecture Students chosen project to renovate and transform
that space in to well defined space for blind students.

THE PRACTISE - students cleared that space and decorated in to beautiful learning space
for blind students

EVIDENCE OF SUCCESS-

Students learned how to express their ideas in to reality in Architectural form how to
provide services for specially abled students.

PROBLEM ENCOUNTERED

In Akola the space was in very bad condition and students find some time vey hard to
clear, renovate and transform .They have to work hard for transformation acc to need of
blind people.
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BEFORE USE OF WASTE TILES &BRICKS
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AS PER THE OBJECTIVES, SOCIAL INITATIVE IS CHOSEN FOR THE BLIND
SCHOOL,MALKAPUR, AKOLA BY SCHOOL OF ARCHITECTURE COET AKOLA

ACTIVITY

TO IDENTIFY AN ABANDONED PUBLIC SPACE IN YOUR CITY THAT HAS THE
POTENTIAL TO BE A VIBRANT URBAN SOCIAL SPACE.

TO EVOLVE A DESIGN FOR ALTERNATIVE SPACES THAT TRANSFORMS THE
ABANDONED PUBLIC SPACE

TO ENGAGE IN REAL LIFE HANDS ON CONSTRUCTION PROGRAM AT THE CHOSEN
SITE AND TRANSFORM THE PLACE

THE CHALLENGE WILL BE TO KEEP THE BUDGETS AFFORDABLE AND ENSURE
ECOLOGICAL MATERIALS ARE USED

GIVING IMPORTANCE TO THE SPIRITOF THE ALTERNATIVE SPACE
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TRANSFORMATION BEGIN

BEST FROM WASTE
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OUTCOME / RESULT OF THE ACTIVITY

It was really a great experience working for these students.

these children enjoy each moment of their life while playing, eating, studying &
singing.

we enjoyed serving for them and also learned, that being physically disabled should
not be our weakness, we have to accept it and keep going in our life.

we developed sensory pathways so that they don’t get harm even while walking.
we painted their walls to make a innovative school for them to learn.
Trees and lawn are provided so they can feel nature, enjoy being outside and feel
fresh.
Different textures for pavers i.e. Sensory pathway is created so they can feel it by
their legs.

toys are cleaned painted and installed properly so that they don’t get harm and
enjoy their playing time.

finally we enjoyed this experience and created a place where they are happy to live in




BEFORE AND AFTER

Page | 8




Page | 9




tolerance and harmony towards cultural, regional, linguistic, communal
socioeconomic and other diversities

Our institution believes in equality of all cultures and traditions as is evident from the fact
that students belonging to different caste, religion, regions are studying without any
discrimination. Though the institution has diverse socio-cultural background and different
linguistic, we do not have any intolerance towards cultural, regional, linguistic, communal
socio economic and other diversities. With great enthusiasm the national festivals, birth
anniversaries and memorials of great Indian personalities like Mahatma Gandhi, Dr.
Bhimrao Ambedkar, Sarvepalli Radhakrishnan, LalBahadur Shastri celebrated every year.

In our college teachers and supporting staff, students jointly celebrate the cultural and
regional festivals, like traditional day, teacher’s day, orientation and farewell program,
Induction program, rally, plantation, Youth day, Women’s day, Yoga day, etc. religious
ritual activities are performed in the campus. Motivational lectures of eminent persons of
the field are arranged for all-round development of the students for their personality
development and to make them responsible citizens following the national values of social
and communal harmony and national integration.

A. EVENTS SHOWING CULTURAL HARMONY:
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Sensitization of students and employees of the Institution to the

constitutional obligations: values, rights, duties and responsibilities of
citizens:

Our institute organizes various programs for the promotion of Constitutional values,

rights, duties, and responsibilities of citizens, which are aimed to familiarize about

Fundamental Duties and Rights.

We celebrates Independence Day on the 15t of August and 26t of Jan on every year. The

day marks the importance of freedom and independence, on this day, Flag hoisting

ceremony is organized followed by recitation of the National Anthem.

Our Institute organizes several programs that are aimed at the promotion of various
constitutional rights, duties, and responsibilities of citizens. our Institute organizes a Covid
Vaccination Camp, Blood Donation Camps in our college campus. Many teachers and
students actively participate in the event to ensure that precious lives are saved. Our
institute also celebrates Women Day to mark the achievements of women throughout the
history. Similarly we celebrates World Environment Day on the 5t of June every year to
ensure the Environmental concern. Similarly, our institute organizes Swachch Bharat
Abhiyan.
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. CSE staff and students contributed for the noble activity of distribution of safety
kits containing Mask, Gloves, Goggles, Sanitizers and Paper Soap to our CORONA

warriors (Police and Needy people). These activities appreciated widely in the society.
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The Students put forth their views for current government as well as opposition and
there views on Loksabha election 2019.
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CELEBRATION OF INTERNATIONAL YOGA DAY:
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