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MINIMUM QUALIFICATIONS FOR ADMISSION

A candidate seeking admission into First Year afégh. Degree Course should have
passed either Intermediate examination conductedhbyBoard of Intermediate
Education, Andhra Pradesh with Mathematics, Physiosl Chemistry as optional
subjects (or any equivalent examination recognibgdthe Acharya Nagarjuna
University) or Diploma in Engineering in the relewdranch conducted by the State
Board of Technical Education & Training of AndhreaBesh (or equivalent Diploma
recognized by Acharya Nagarjuna University).

The selection is based on the rank secured byaheidate at the EAMCET / ECET
(FDH) examination conducted by A.P. State CoundilHigher Education. The
candidate shall also satisfy any other eligibilfgquirements stipulated by the
University and / or the Government of Andhra Pradesm time to time.

BRANCHES OF STUDY
The B.Tech. Course is offered in the following hniaes of study:

Biotechnology

Chemical Engineering

Civil Engineering

Computer Science & Engineering
Electrical & Electronics Engineering
Electronics & Communication Engineering
Information Technology

Mechanical Engineering

O~NO U, WNBE

In addition to the core electives, an open elediinmn-departmental elective) is to be
offered in the first semester of fourth year bybainches of B.Tech. courses.

DURATION OF THE COURSE AND MEDIUM OF INSTRUCTION

The duration of the course is four academic yearsisting of two semesters in each
academic year. The medium of instruction and exatian is English.

The duration of the course for the students (DigldHolders) admitted under lateral
entry into 1l/IV B.Tech. is three academic yearsigisting of two semesters in each
academic year. The medium of instruction and thankiration is English.



4.0.

MINIMUM INSTRUCTION DAYS

Each semester shall consist of a minimum numb80afays of instruction excluding
the days allotted for tests, examinations and pegjoa holidays.

5.0EVALUATION

5.1.

5.2.

5.3.

The performance of the students in each semdstéii® evaluated subject wise

The distribution of marks between sessionals (basednternal assessment) and
Semester end Examination is as follows:

, Sessional End Semester
Nature of the subject Marks Exam. Marks
Theory subjects/Design and| / 40 60
or Drawing/Practicals
Mini Project/ Term paper 100 --
Project work 80 120 (Viva voce)

Ineach of the Semesters, there shall be two MidmTexaminations and two
Assignment Tests in every theory subject. The 8eabimarks for the midterm
examinations shall be awarded giving a weightddesanarks out of 18 marks (80%
approx.) to that midterm examination in which th&dent scores more marks and the
remaining 3 marks (20% approx.) for other midtesarination in which the student
scores less marks. Similarly a weightage of 10ksé80% approx.) out of 12 marks
earmarked for assignment tests shall be giverhiassignment in which the student
scores more marks and remaining 2 marks (20% appstwall be given for the
assignment test in which the student scores leslssima

Five marks are allotted for attendance in the eeiype theory subjects in a graded
manner as indicated iclause7.2.The remaining 5 marks out of the 40 marks
earmarked for the internal sessional marks arededafquiz/online examination) by
the concerned teacher in the respective theorgstsj

The evaluation for Laboratory class work consi$ta weightage of 25 marks for day
to day laboratory work including record work and rharks for internal laboratory
examination including Viva-voce examination.

In case of Project work, the sessional marks dbmlawarded based on the weekly
progress, the performance in two Seminars and tbpd® Report submitted at the
end of the semester. The allotment of sessionaksrfar Seminars and day-to-day
class work shall be30 and 50 respectively.

NOTE : A student who is absent for any Assignment / Nletm Exam, for any
reason whatsoever, shall be deemed to have sceredrmarks in that Test / Exam
and no make-up test / Exam shall be conducted.
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A student who could not secure a minimum of 50%regate sessional marks is not
eligible to appear for the semester-end examinasiod shall have to repeat that
semester.

LABORATORY / PRACTICAL CLASSES

In any semester, a minimum of 90 percent experimémixercises specified in the
syllabus for laboratory course shall be completgdhe student and get the record
certified by the concerned Head of the Departntertte eligible to face the Semester
end Examination in that Practical subject.

ATTENDANCE REGULATIONS

Regular course of study means a minimum averagadence of 75% in all the

subjects computed by totalling the number of hdyrsriods of lectures, design and /
or drawing, practical’s and project work as theecasy be, held in every subject as
the denominator and the total number of hours fodsractually attended by the

student in all the subjects, as the numerator.

A weightage in sessional marks up to a maximurs wfarks out of 40 marks in each
theory subject shall be given for those student® whbt in a minimum of 75%
attendance in the respective theory in a gradedaraas indicated below:

Attendance of 75% and above but less than 80%1 mark
Attendance of 80% and above but less than 85%2 marks
Attendance of 85% and above but less than 90%4 marks
Attendance of 90% and above - 5 marks

Condonation of shortage in attendance may be memsrded on genuine medical
grounds, up to a maximum of 10% provided the studamrs in at least 65%

attendance as calculateddiause 7.1 above, provided the Principal is satisfied with
the genuineness of the reasons and the conduu student.

A student who could not satisfy the minimum atemce requirements as given
above, in any semester, is not eligible to appaathie semester end examinations and
shall have to repeat that semester.

DETENTION

A student, who fails to satisfy either the minimumtendance requirements as
stipulated inClause-7, or the requirement of minimum aggregate sessioraaks as
stipulated inClause 5, shall be detained. Such a student shall havepeat the same
semester subsequently and satisfy the above reagnmts afresh to become eligible to
appear for the semester-end examination.
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SEMESTER END EXAMINATION

For each theory subject, there shall be a compedbe semester end Examination of
three hours duration at the end of each Semestdéessl stated otherwise in the
detailed Scheme of Instruction.

Question paper setting shall be entrusted to extegraminers from the panels
approved by the respective Boards of Studies.

For each Practical subject, the semester end eationnshall be conducted by one
internal and one external examiner appointed byRhgacipal of the College, the
duration being that approved in the detailed Sclsephénstruction & Examination.

Viva-voce Examination in Project Work shall be doaoted by one internal examiner
and one external examiner appointed by the Prihcipa

CONDITIONS FOR PASS

A candidate shall be declared to have passed émeS§er end Examination in
individual subjects if he / she secures a minimdrB5% marks in theory and 50%
marks in Practical subjects and drawing subjeatdding Project Viva-voce).

AWARD OF CREDITS
Credits are awarded for each Theory/Practical StkhjeEach theory subject is

awarded four credits and each practical subjeatvarded two credits. Project work
is awarded ten credits. However for some spedifijects more/less than four credits
may be awarded by individual boards. The total nemdf credits for all the four
years put together should be in the range of 2B8f@2any branch.

AWARD OF GRADES

S.No. Range of Marks Grade Grade Points
1 >85% S 10.0
2 75%-84% A 9.0
3 65%-74% B 8.0
4 55%-64% C 7.0
5 45%-54% D 6.0
6 40%-44% E 5.0
7 <39% F (Fail) 0.0
8 The grade “-W” represents W 0.0

withdrawal/absent (subsequently
changed into pass or E to S or F grgde
in the same semester)

A Student securing ‘F’ grade in any subject theyesécuring zero grade points has to
reappear and secure at least ‘E’ grade in the gulsé examinations for that subject.

After each semester, Grade sheet will be issuedhwhiill contain the following
details:



« The list of subjects for each semester and correlpg credits and Grades
obtained

e The Grade Point Average(GPA) for each semester and

* The Cumulative Grade Point Average(CGPA) of alljeats put together up to
that semester from first semester onwards

GPA is calculated based on the following formula:

> [No. of Credits X Grade Points]
> of Credits

CGPA will be calculated in a similar manner, coesidg all the subjects enrolled
from first semester onwards.

12.0 CONDITIONS FOR PROMOTION

12.1 A student shall be eligible for promotion to II/B.Tech. Course if he / she satisfies
the minimum requirements of attendance and sedgsiwanks as stipulated @lauses
5and 7, irrespective of the number of backlog subjectiélviB.Tech.

12.2 A student shall be eligible for promotion to 11l/IB.Tech. Course if he / she secures
a minimum of 70% of the total number of creditsl/é¥ B.Tech.(including practical
subjects) by the time the classwork commences {8V IB.Tech.,in addition to
satisfying the minimum requirements of attendanue sessional marks stipulated in
Clauses5and 7 in II/IV B.Tech.

12.3 A student shall be eligible for promotion to IVIV. Bech. course if he/she secures a
minimum of 70% of the total number of credits oiVI& II/IV B.Tech.(including
practical subjects) by the time the classwork comgee for IV/IV B.Tech., in
addition to satisfying the minimum requirementsattendance and sessional marks
stipulated inClauses 5 and 7 in 11I/IV B.Tech.

12.4 A student (Diploma Holder) admitted under latematry into II/IV B.Tech. shall be
eligible for promotion to llI/IV B.Tech. Course lie / she satisfies the minimum
requirements of attendance and sessional marksipagated inClauses 5 and 7,
irrespective of the number of backlog subjectd/iv IB.Tech.

12.5 A student (Diploma Holder) admitted under latenadrg into 11/IV B.Tech. shall be
eligible for promotion to IV/IV B.Tech. course iefshe secures a minimum of 70%
of the total number of credits of Il/IV B.Tech.§inding practical subjects) by the
time the classwork commences for IV/IV B.Tech., addition to satisfying the
minimum requirements of attendance and sessiondsnséipulated irClauses 5 and
7in llI/IV B.Tech.

13.0ELIGIBILITY FOR AWARD OF B.TECH. DEGREE

The B.Tech. Degree shall be conferred on a carelidhd has satisfied the following
requirements:



13.1

13.2

13.3

The candidate must have satisfied the conditionpdss in all the subjects of all the
years as stipulated shause 10.

Maximum Time Limit for completion of B.Tech Degree

A Student, who fails to fulfil all the academicqterements for the award of the
degree within eight academic years from the yeaadwhission, shall forfeit his/her
seat in B.Tech. course.

A student (Diploma Holder) admitted under latera into 11/IV B.Tech., who fails
to fulfill all the academic requirements for the aad of the degree within six
academic years from the year of admission, shafeifohis/her seat in B.Tech.
course.

14.0AWARD OF CLASS

15.0

15.1

A candidate who becomes eligible for the award dfeBh. Degree as stipulated in
Clause 12 shall be placed in one of the following Classes.

S.No. Class CGPA

1 First Class With Distinction | 8.0 or more

2 First Class 6.5 or more but less than 8.0
3 Second Class 5.6r more but less than 6.5

IMPROVEMENT OF CLASS

A candidate, after becoming eligible for the awafdhe Degree, may reappear for
the semester end Examination in any of the theobyests as and when conducted,
for the purpose of improving the aggregate andctass. But this reappearance shall
be within a period of two academic years after b@ag eligible for the award of the
Degree.

Candidates shall not be permitted to reappearreitiné&Sessional Examinations or for
Semester end Examinations in Practical subjectdu@dng Project Viva-voce) for
the purpose of improvement. However, this facitighnot be availed by a candidate
who has taken the Original Degree Certificate.

15.2A single Grade sheet shall be issued to the catedafter incorporatingthe Credits
and Grades secured in subsequent improvements.

15.3A consolidated Grade Sheet shall be issued toghdidate indicating theCGPA of
all the four years put together along with the Fsional Certificate.
16.0AWARD OF RANK

The rank shall be awarded based on the following:



16.1 Ranks shall be awarded in each branch of studihéotop ten percent of the students
appearing for the Regular semester end Examinatmnshe top ten students
whichever is lower.

16.20nly such candidates who pass the Final year exdimmat the end of the fourth
academic year after admission as regular final gaatent along with others in their
batch and become eligible for the award of the Beghall be eligible for the award
of rank. The Rank will be awarded only to thosedwdates who complete their
degree within four academic years.

16.3or the purpose of awarding rank in each braneghC8PA calculated based on the
Grades secured at the first attempt only shalldmsidered.

16.4Award of prizes, scholarships, or any other Horstrall be based on therank secured
by a candidate, consistent with the desire oftbror, wherever applicable.

17.0 SUPPLEMENTARY EXAMINATIONS

In addition to the Regular semester end Examingtibeld at the end of each
semester, Supplementary Examinations will be cateduduring the academic year.
Such candidates taking the Regular / Supplemengagminations as Supplementary
candidates may have to take more than one sensegtdtxamination per day.

18.0 TRANSITORY REGULATIONS

A Candidate, who is detained or discontinued endbmester, on readmission shall be
required to do all the courses in the curriculuraspribed for such batch of students
in which the students joins subsequently. Howeeremption will be given to those
candidates who have already passed in such cowki&t he / she had passed in the
earlier semester(s).

18.1 A student, following the Acharya Nagarjuna Univeyg)ANU), Guntur curriculum,
detained due to lack of academics/attendance anti®f the first semester of second
year, shall join the autonomous batch of third sgere Such students will study all
the courses prescribed for that batch, in whichstdent joins. The first year marks
shall not be converted into course credits. Howethex student has to clear all the
first year backlog subjects by appearing the supptgary examinations, conducted
by ANU, Guntur and courses prescribed by Autonomstnsam for the award of
Degree. The class will be awarded based on thecatadperformance of a student.
Such candidates will be considered on par with rdteentry candidates of
autonomous stream and will be governed by reguiat@pplicable to lateral entry
candidates’ category.

18.2 A student, following ANU, Guntur curriculum, detaith due to lack of academics /
attendance at the end of the second semester ohdegear and also at the
subsequent semesters, shall join with the autonentmich at the appropriate
semester. Such candidates shall be required to ipasdl the courses in the
programme prescribed by concerned BOS for suclnlmdtstudents, to be eligible for



19.0

the award of degree. However, exemption will beegivn all those courses of the
semester(s) of the batch, which he / she had passbedr. The student has to clear all
his/her backlog subjects by appearing the suppléangexaminations, conducted by
ANU, Guntur and College (Autonomous stream) for élneard of degree. The class
will be awarded based on the academic performaheestudent in the autonomous
pattern. Such candidates will also be consideregavrwith lateral entry candidates
of autonomous stream and will be governed by reiguis applicable to lateral entry
candidates’ category.

CONDUCT AND DISCIPLINE

(a) Students shall conduct themselves within and oaitdid premises of the institute in a

manner befitting the students of our institution.

(b) As per the order of Honourable Supreme Court ofalndagging in any form is

considered as a criminal offence and is banned.fAmg of ragging will be severely
dealt with.

(c) The following acts of omission and / or commissstiall constitute gross violation of

the code of conduct and are liable to invoke dis@py measures with regard to
ragging.

0] Lack of courtesy and decorum, indecent behavioywhere within or outside
the campus.

(i) Wilful damage of college / individual property

(i)  Possession, consumption or distribution of alca@hdlinks or any kind of
narcotics or hallucinogenic drugs.

(iv)  Mutilation or unauthorized possession of librarpks.
(v) Noisy and unseemly behaviour, disturbing studieelddw students.

(vi)  Hacking of computer systems (such as entering otter person’s areas
without prior permission, manipulation and / or éaya of computer hardware
and software or any other cyber-crime etc.)

(vii)  Usage of camera / cell phone in the campus
(viii)  Plagiarism of any nature

(ix)  Any other acts of gross indiscipline as decidedh®syacademic council from
time to time.

(d) Commensurate with the gravity of offense, the pumisnt may be reprimand, fine,

expulsion from the institute / hostel, debar fr@ramination, disallowing the use of
certain facilities of the institute, rusticationrfa specified period or even outright
expulsion from the institute or even handing oviee ttase to appropriate law
enforcement or the judiciary, as required by tleurnstances.

(e) For an offence committed in (i) a hostel (ii) a dgment or in a class room and (iii)

elsewhere, the chief warden, the head of the dmeatt and the principal
respectively, shall have the authority to reprimandnpose fine.

() Cases of adoption of unfair means and / or any raetige in an examination shall be

reported to the principal for taking appropriaté@c



(9) All cases of serious offence, possibly requiringhipiment other than reprimand,
shall be reported to the academic council.

(h) The institute level standing disciplinary actiomuuittee constituted by the academic
council shall be the authority to investigate tle¢adls of the offence, and recommend
disciplinary action based on the nature and exdktite offence committed.

(i) The principal shall deal with any academic problerhich is not covered under these
rules and regulations, in consultation with the goammmes committee in an
appropriate manner, and subsequently such actibai be placed before the
academic council for ratification. Any emergency dification of regulation,
approved by the appropriate authority, shall beoreg to the academic council for
ratification.

() “Grievance and Redressal Committee” (General) domstl by the Principal shall
deal with all grievances pertaining to the academadministrative / disciplinary
matters.

20.0MALPRACTICES

20.1 The Principal shall refer the cases of malpracticemternal assessment tests and
semester-end examinations to a malpractice engoimymittee constituted by him /
her for the purpose. Such committee shall folloes @ipproved scales of punishment.
The principal shall take necessary action, agdimsterring students basing on the
recommendations of the committee.

20.2 Any action on the part of a candidate during annmaration trying to get undue
advantage or trying to help another, or drive thens through unfair means is
punishable according to the provisions containe@éuraer. The involvement of the
staff, who are in-charge of conducting examinatimaguing examination papers and
preparing / keeping records of documents relatimghe examinations in such acts
(inclusive of providing incorrect or misleading @nfmation) that infringe upon the
course of natural justice to one and all conceiingtie examination shall be viewed
seriously and recommended for award of appropnmteishment after thorough
enquiry.

21.0 AMENDMENTS TO REGULATIONS

The College may, from time to time, revise, amemdchange the  Regulations,
Schemes of Examinations, and / or Syllabus.



R.V.R. & J.C. COLLEGE OF ENGINEERING, GUNTUR - 522019

(AUTONOMOUS)

DEPARTMENT CHEMICAL ENGINEERING

(Scheme of Instruction and Examination w.e.f. 2Q023)

I/\VV B.Tech.
1%' Semester
Course Details Scheme of Scheme of Examination
Instruction
g| Periods per o Maximum
No. g week SWow Marks | Credits
1| Code SubjectName | @ o |8 o 685 T | & Tota
No. ¢ © ISES|BJE & | ©5 | Marks
2.5 |55 SE9 3| &2
ot 2 |G g Aouw 9 E 0
Q S5 |8 = ) [} [}
- = a O n (0]
1 | che 111| Engineering 4+1 - 40 | 60 | 100 4
Mathematics-I
Engineering
2 | ChE 112 Physics-| 3+1 - 3 40 60 100 3
Inorganic
3 | ChE 113 Chemistry 3+1 - 3 40 60 100 3
Technical
4 | che1a| ZNOShE a+1 | - | 3 | 40| 60 | 100 4
ommunication
Skills
Physical
5 | ChE 115 Chemistry 4 - 3 40 60 100 4
6 | che 151| Physics i 3| 3 |40 | 60 | 100 2
Laboratory
English
8 ChE 152| Language - 3 3 40 60 100 2
Laboratory
Engineering
7 | ChE 153| Graphics 2 4 3 40 60 100 4
Laboratory




Total

20+4

10

320

800

26




2" Semester

Course Details Scheme of Scheme of Examination
Instruction
S| Periods per o Maximum
No. g week W Marks | Credits
- | Code SubjectName | @ o |8 o 68 T | & Tota
No. ¢ © |Sc|BAE § | ©5 | Marks
2+5 |58 354 8| :8
e 5 |sflogu g | o4
-4 = g0 n )
Engineering
1 | ChE 121 Mathematics-| 4+1 - 3 40 60 100 4
2 | chi 122| ENgineering 3#1 | - | 3 | 40| 60 | 100 3
Physics - I
Analytical
+ -
3 | ChE 123 Chemistry 3+1 3 40 | 60 100 3
4 | ChE 124| C-Programming 4+1 1 3 40 60 100 4
Introduction to
5 | ChE 125| Chemical 4 3 40 60 100 4
Engineering
Chemistr
6 | ChE 161 y . 3| 3 | 40| 60 | 100 2
Laboratory
7 | ChE 162| Workshop - 3] 3 40 60 100 2
C-Programming
8 | ChE 163 Laboratory 3 3 40 | 60 100 2
Total 18+4 9 - 320 | 480 800 24




I1/1V B.Tech.

3" Semester

Scheme_z of Scheme of Examination
Instruction
. Sessional Marks
l\?(.) C':\lo(;je Subject Name | Periods per week|  pyration of University Marks | Totg | €0t
’ - Semester End
Tutorial + .| SemesterMarks
Lectures L Exam.(hrs) |Sessiong
Practical's End
01 |chE 219 Computational |, : 3 40 60 | 100 4
Techniques
02 |che 217 Environmental |, ; 3 40 60 | 100 4
Studies
Electrical &
03 [ChE 213 Electronics 4 - 3 40 60 100 4
Engineering
04 |CNE 214 Organic 4 : 3 40 60 | 100 4
Chemistry
05 |chE 215 Chemical Process i 3 40 60 | 100 4
Calculations
06 |ChE 21¢ ~ Momentum 4+1 - 3 40 60 100, 4
Transfer
Electrical &
07 |chE 251]  Electronics . 3 3 40 60 | 100/ 2
Engineering
Laboratory
Organic
08 | ChE 252 Chemistry - 3 3 40 60 100 2
Laboratory
Momentum
09 |ChE 253 Transfer - 3 3 40 60 100 2
Laboratory
Total 24+1 9 - 360 540 90( 30




4™ Semester

Scheme_z of Scheme of Examination
Instruction
. Duration .
S. | Code No. Subject Name Periods per week of Maximum Marks
No. Total .
. Semester Credits
Lectureg Tutorial + End . ISemesterl\/larks
Practical’s Sessiong End
Exam.(hrs
01 | chE 221 | . Probability & ), ; 3 40 60 | 100 4
Complex Analysis
Applied Mechanics &
02 | ChE 222 Mechanical 4 - 3 40 60 100 4
Engineering
03 | ChE 223 Professional Ethics & 4 ) 3 40 60 100 4
Human Values
04 | ChE 224 Process Heat Transfer4+1 - 3 40 60 100 4
05 | ChE 225 Mechanical 4 ; 3 40 60 | 100 4
Operations
06 | ChE 226 | Chemical Engineering - 3 40 60 100| 4
Thermodynamics-I
07 | chE 261 Mechanical - 3 3 40 60 | 100 2
Operations Laboratory
Computational
08 | ChE 262 Programming - 3 3 40 60 100 2
Laboratory
Communication
09 | ChE 263 Skills Laboratory - 3 3 40 60 100 2
Total 24+1 9 - 360 540 90( 30




l/1V B.Tech.

5" Semester

Schem(_a of Scheme of Examination
Instruction
S Code Duration of
: No. Subject Name Periods per week Maximum Marks
No. Semester Total .
- Credits
Lectures Tutorial+ End Sessional Semester Marks
Practical's Exam.(hrs) End
01 | ChE 311 Material Technology 4 - 3 40 60 10( 4
02 | chi 312/ Mass Transter 4 - 3 40 60 | 100| 4
operations-I
03 | chE 313|/norganic Chemical | 5, - 3 40 60 100 3
Technology
04 | ChE 314/ SheMical Reaction 4 - 3 40 60 | 100| 4
Engineering-|
Chemical
ChE315 | Engineering 4 - 3 40 60 100 4
Thermodynamics — |
06 | ChE 316 70C€SS 4 - 3 40 60 100 4
Instrumentation
07 | chE 351 Process Heat Transfer i 3 3 40 60 100 >
Laboratory
Mass Transfer
08 | ChE 352 Operations - 3 3 40 60 100 2
Laboratory-I
Advanced
09 | ChE 353 Communication - 3 3 40 60 100 2
Skills Laboratory
Total 24 9 - 360 540 900 29




6"Semester

Schemg of Scheme of Examination
Instruction
Code . Duration .
S. No. Subject Name Periods per week of Maximum Marks
No. Total .
. Semester Credits
Tutorial+ . SemesterMarks
Lectureg Practical’s End Sessiona| End
Exam.(hrs

01 | chE 329 'Ndustrial 4 : 3 40 60 | 100 4
PollutionControl

02 | Chi 327 Mass Transfer 4 ; 3 40 60 | 100 4
Operations-I

03 | chE 323 9r9anic Chemical 3+1 : 3 40 60 | 100 3
Technology

04 | chi 324 Shemical Reaction 4 . 3 40 60 | 100 4
Engineering-Il

05 | che32s| Process Dynamics & 4 - 3 40 60 100 4
Control

06 | ChE 324 Elective-I 4 - 3 40 60 100 4
Instrumentation

07 | ChE 361 & Process control - 3 3 40 60 100 2
Laboratory
Mass Transfer

08 | ChE 362 Operations Laboratory - 3 3 40 60 100 2
Il

09 | chi 364 Chemical Technology | 3 3 40 60 100 2
Laboratory

Total 24 9 - 360 540 90d 29




IV/IVB.TECH

7" Semester

Schemge of Scheme of Examination
Instruction
S. C’:\IO(?_e Subject Name Periods per week Dui)aftlon Maximum Marks
No. Total .
. Semester Credits
Tutorial+ . SemesterMarks
Lectures Practical’s End Sessional End
Exam.(hrs
Computer Applications|
01 | ChE 411|in Chemical 4 - 3 40 60 100 4
Engineering
02 | chE 417 Chemical Process 5 - 3 40 60 100 5
Equipment Design
03 | ChE 413 Transport 4+1 - 3 40 60 100 4
Phenomena
04 | chE 414 Bio-Chemical 4 ; 3 40 60 | 100 4
Engineering
Elective-ll
05 | ChE415|(Open to other 3+1 - 3 40 60 100 3
branches)
06 | ChE 451 Mini Project - 3 - 100 -- 100 2
07 | chi 457 Chemical Reaction ; 3 3 40 60 | 100 2
Engineering Laboratory
Computer Applications]
08 | ChE 453 in Chemical - 3 3 40 60 100 2
Engineering Laboratory
Industrial
09 | ChE 454 PollutionControl - 3 3 40 60 100 2
Laboratory
Total 20+2 12 - 420 480 900 28




8" Semester

Scheme of
Instruction periods Scheme of Examination
per week
. Duration .
NSC; Code No. Subject Name Periods per week of Maximum Marks
' Semester Total Credits
Lectures Tutorial+ End SessionalsemeSterMarks
Practical's Exam. End
(hrs)
01 | ChE 421 |Process Economics & ; 3 40 60 | 100 4
Industrial Management
02 | chE 422|Process Modelingand i 3 40 60 | 100 4
Simulation
ChE 423 | Elective — I 4 - 3 40 60 10 4
04 | ChE 424| Elective — IV 4 - 3 40 60 10 4
05 | ChE4e1 |COMPUter Aided ; 3 3 40 60 | 100 2
Process Equipment
Design Laboratory
06 | ChE 462 | Project Work - 9 3 40 60 140 1(
Total 16 12 - 240 360 60(Q 28




ELECTIVE SUBJECTS:

Elective — |

ChE 326 (A)
ChE 326 (B)
ChE 326 (C)
ChE 326 (D)
ChE 326 (E)
ChE 326 (F)

Elective-1l (Open Elective to be selected from otheanches of Engineering)

Open Elective offered by the Dept. to other BrasabfeEngineering

ChE 415(A)
ChE 415(B)

Elective — Il

ChE 423 (A)
ChE 423 (B)
ChE 423 (C)
ChE 423 (D)
ChE 423 (E)
ChE 423 (F)

Elective — IV

ChE 424 (A)
ChE 424 (B)
ChE 424 (C)
ChE 424 (D)
ChE 424 (E)
ChE 424 (F)

Electro-Chemical Engineering.
Textile Engineering
Membrane Technology
Corrosion Engineering
Nuclear Chemical Engineering
Fluidization Engineering

Energy Engineering
Bio-fuels

Polymer Technology

Fertilizer Technology
Technology of Edible Fats
Nanotechnology

Computer Aided Design
Petroleum Refinery Engineering

Catalyst Science and Technology
Food Technology

Optimization of Chemical Process
Fuel cell Technology

Industrial Bio-technology

Industrial Hazards & Safety Anadys



I/IV Year B.Tech.::First Semester

ChE 111 ENGINEERING MATHEMATICS — |
(Common to all branches)

Lectures : 4 periods/ week Sessional Marks : 40
Tutorials . 1 period / week Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 4

Course Objectives:

1 To provide knowledge on solving ordinary differahtequations and applications of first order
ordinary differential equations.

2 To give basic knowledge on evaluation of double]drintegrals, area and volume.

3 To provide knowledge and skills in writing a peiimdunction in its Fourier series form and on
their applications.

4 To develop skills for applying them in future orrieas engineering applications

Course Outcomes:

i. Understand methods of solving First order and Higitder ordinary differential equations along
with some physical applications.

ii. Understand the relation between two variables hy€fitting.

iii. Able to evaluate double, triple integrals and tmeaa volume by double & triple integrals
respectively.

iv. Understand the concept of Fourier-series representaof periodic functions and their
applications.

UNIT-I

Ordinary Differential Equations: Introduction, Linear equation, Bernoulli's equatioExact
differential equations, Equations reducible to @aguations, Orthogonal trajectories, Newton's law
of cooling. Linear differential equations with ctarst coefficients: Definition, Theorem, Operator D,
Rules for finding the complementary function, Inseroperator, Rules for finding the particular
integral, working procedure to solve the equation.

UNIT-II

Method of variation of parameters, Equations redledio linear equations with constant coefficients:
Cauchy’s homogeneous linear equation, Legendre&ati equation, Simultaneous linear equations
with constant coefficients.

Statistics: Method of least squares, Correlation, Co-efficigintorrelation (direct method), Lines of
regression.

UNIT-II

Fourier series: Introduction, Euler’s formulae, Conditions for aufi@r expansion, Functions having
points of discontinuity, Change of interval, EvemdaOdd functions, half range series. Parseval’s
formula, Practical harmonic analysis.

UNIT-IV

Multiple Integrals: Double integrals Change of order of integration, Double integralspimlar
coordinates, Area enclosed by plane curves, Trigkygrals, Volume by triple integral, Change of
variables in a double integral.

Beta, Gamma functions, Error function

Text book:
1 Higher Engineering Mathematics by Dr.B.S.Grewlanna Publishers, #Edition, 2007.

Reference book
1 Advanced Engineering Mathematics by Erwin Kreysgl' edition, 2007.



ChE 112 ENGINEERING PHYSICS-I
(Common to all branches)

Lectures . 3 periods/ week Sessional Marks : 40
Tutorials . 1 period/ week Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

COURSE OBJECTIVES

1 The production & detection of ultrasonics and pplecations are presented to emphasize in
understanding the medical ultrasound techniquesei®osition principle of light waves and
its applications in thin films (wedge, convex shdjpare used to find the various parameters.

2 For the identification of various vibrational modes atoms of molecules in materials by
laser Raman spectroscopy and in the study of meémdlastrains and in the studies of
crystals, polarized light and diffraction phenomeaa effectively be used.

3 The basics of laser light, its properties with &mdlons in various fields and its important
role played in the preparation of holograms, inlyanag the optical spectra and in optical
communication are presented.

4 An overview of Maxwell's E-M equations to understaal the problems encountered in
Electromagnetism and the connection to the Opfide free electron theory and its
significance to characterize the electrical andrtia properties of solids and the concept of
the Fermi-Dirac distribution function to explairetkrermi energyevel in metals.

LEARNIG OUT COMES: The student will understand:

i. The ultrasonics in various fields of science, eagiing & medicine, to recognize the
experimental evidence for the wave nature of lightl interference in thin films and its
technological applications.

ii. Diffraction spectra due to single slit on changofgvavelength and slit width. Concept and
various types of polarization can be signified. dliprism as polarizer and analyzer& its
limitations.

ii. Importance of the stimulated emission in produdimg lasing beam and its dependence on
resonating cavity and active medium. 3D image pectidn & construction and its application
using highly monochromatic lasing beam. Guidindiighrough thin strands of dielectric
material and classification.

iv. Propagation of electromagnetic waves through Mabsvedquations, distinguishing the
properties of electrons and Photons.

UNIT-I

Ultrasonics:  production of ultrasonics by magnestriction, pieetectric oscillator methods,
detection by acoustic grating method, applicationgngineering and medicine, ultrasonic testing
methods (pulse echo technique, ultrasonic imaging).

Interference: superposition principle, young’s double slit expent (qualitative treatment),stoke’s
principle (change of phase on reflection), inteafere in thin films due to reflected light (Cosiagv),
theory of air wedge (fringes produced by a wedgapel thin film) and theory of newton’'s
rings(reflected system), non-reflecting films.

UNIT-II

Diffraction: Fraunhofer diffraction due to a single slit(quaatfite), theory of plane transmission
diffraction grating, Rayleigh’s criterion, resolgmower & dispersive power of a grating.
Polarization: introduction, double refraction, construction andrking of a nicol prism, nicol prism
as a polarizer and analyser, quarter wave platejuation and detection of circular and elliptical
polarizations(qualitative), optical activity, spcirotation, kerr and faraday effects.



UNIT-I

Lasers Laser characteristics, spontaneous and stimuktgdsions, population inversion, pumping,
active system, gas (He-Ne) laser, Nd: YAG laser s@hiconductor (GaAs) laser, applications of
lasers.

Holography: basic principle, recording, reproduction and ayaions.

Fiber optics: structure of optical fiber, light propagation thgh optical fiber-numerical aperture,

acceptance angle and acceptance cone, types oélofitiers, fiber optics in communication system
and applications of optical fibres.

UNIT-IV

Electromagnetism: induced electric fields, displacement current aoddeiction current, Maxwell's
equation — qualitative (differential & integral fos)-significance, LC oscillations (quantitative),
velocity of electromagnetic wave equation in frpace , poynting vector.

Statistical Physics: phase space, Maxwell-Boltzmann, Fermi-Dirac & Basestein’s distribution
functions(qualitative), photon gas & electron gas.

Text Books
1. Engineering Physics — R .K. Gaur & S. L. Gupta njpsti Rai Publications, Delhi, 2001.
2. Engineering Physics — Hitendra K. Malik & A.K.Singhata MacGraw Hill, New Delhi,2009.

Reference Books

1. Fundamentals of Physics — Resnick & Halliday, Jaliley sons ,9 Edition.

2. Engineering Physics — M.N. Avadhanulu & P.G. Ksbégar, S.Chand & Co.Ltd " Edition.

3. Engineering Physics — M.Arumugam, Anuradha Pubiboat Chennai BEdition , 2006.

4. Engineering Physics — B. K. Pandey & S. Chaturv€dingage Learning India Pvt. Ltd., Delhi.

Web References:
http://nptel.iitm.ac.in/courses/\Webcourse-contdifi¥20Guwahati/engg_physics/index cont.hitm

Courserelevant website : www.rvrjcce.ac.in/moodleffirst year/2011-12/enginegphysics



ChE 113 INORGANIC CHEMISTRY
(Only for Chemical Engineering Branch)

Lectures . 3 periods/ week Sessional Marks : 40
Tutorials . 1 period / week Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

1 The student should acquire skill in solving prokdem

2 To develop the ability of predicting from a giveatal.

3 Should adopt a planned procedure in solving a probl

4 To understand the relationship between reactantpaducts in a chemical reaction.

Course Outcomes:

i. Student can establish relationship between volunass, moles of reactants and products using
concepts of Stoichiometry (useful in — chemicahtesiogy)

ii. Student can relate various theories, using whichamehave insight at structure and reactivity of
compounds.

iii. Would be able to predict the type of bonding armpprties like magnetic, spectral, etc. of a given
substance.

iv. Shall classify the transition and inner transitgd@ments for preparation of selected compounds.

UNIT-I

Mole Concept: Introduction Stoichiometry (Mass-Mass, Mass-Volume, Volume-Valjnoxidation
number, redox reactions and balancing equations.

Principles of metallurgy: Purification of metalsyBical and chemical methods, ion exchange
methods in metallurgy and solvent extraction meshiadnetallurgy

UNIT-II

Chemical Bonding: Valence bond approach for diatomic molecules, VSHRRry, Hybridisation
and shapes of molecules, Molecular Orbital theoith wespect to @ G,, N, and CO molecules.
Resonance, Dipole moment, Bond length, Bond enangyBond angle.

UNIT-III

d-block elements:Electronicconfiguration , General Characterist@gidation states.
Preparation and properties of KMpénd KCr,O;

f-block elements:General Properties, Atomic Size, Oxidation states.

UNIT-IV

Transition metal Chemistry: Introduction, Co-ordination compounds-Werner thgdonding in
transition metal complexes- Crystal field theoryt&edral, Tetrahedral and square planar
complexes, Crystal field stabilization energieqind@eller theorem, spectral and magnetic properties



Text books:

1. Principles of Inorganic Chemistry, Puri, Sarma &adla, 37" edition, 2011 Milestone Publishers
& Distributors

2. SelectedTopicsin InorganicChemistry, W. U. Malik,[5 Tuli & R. D. Madan, 8 edition, 2005,
S.Chand & company Ltd.

Reference Books:

1 New concise Inorganic chemistry, J.D.LeBedition, 2001, Nostrand Reinhold Co. Ltd.,
London.

Web references:

www.wizig.com/tutorials/
http://www.chem1.com/acad/webtext/chembond/index.ht
http://www.mhhe.com/physsci/chemistry/essentialasayiwalkthrough.pdf
https://www.ionicviper.org/



ChE.114 TECHNICAL ENGLISH AND COMMUNICATION SKILS
(Common to BT/ChE/CE/CSE/IT Branches)

Lectures . 4 periods/ week Sessional Marks : 40
Tutorials : 1 period / week Semester :End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 4

Course objectives:

1 To make the student have better awareness onénsenpal skills and case studies

2 To establish the importance of the meaning of neeatsulary as well as the form and of
showing how words are used in context.

3 To help the student to develop their overall knalgke and understanding of advanced
grammar.

4 To develop their abilities of written communicatigeiated to office communication and
also to use foreign expressions situationally.

Course outcomes:

i. The student is able to have better inter and iraonal skills and also have good understanding
on case studies.

ii. Able to use vocabulary contextually.

iii. Able to learn and applying the knowledge of advargeammar in the day-to-day life.

iv. Able to develop all kinds of written communicatiércluding office communication and also
foreign expressions

Unit — |
1. Kinesis
2. Interpersonal Skills
3. Intrapersonal Skills
4. Case Studies
Unit — I Lexis
1. Vocabulary
2. Analogies
3. Homonymys, Eponyms, Acronyms
4. Confusable words
5. One word substitute
Unit — 1l Syntax And Advanced Grammar
1. Correction of sentences

2. Advanced grammar
Parallelism

Dangling modifiers
Tantology

Ambiguity

Word order

Shift in tense, mood, voice

oA ONE



Unit — IV Office Communication

ok wNE

Letter writing

Memos

E-mail

Note taking, Note making
Routing slips

Foreign Expressions
French -20
Spanish — 10
Italian/Latin — 20
Japanese — 10
German — 10
Russian — 10
Chinese — 10

@rPpaoop

Text Books:

1.

Communication Skills — Sanjay Kumar & Pushpa L{hB/P)- 2% Impression, 2012

Reference Books :

1.

abrwn

o

Technical Communication — Meenakshi Raman & Samg8barma, Oxford Semester
Press, B Impression, 2012

Oxford Dictionary of English Idioms — John Ayto, ®Wxford, 08-Jul-2010
Dictionary of word origins — John Ayto, BloomsbuB0Q01

Harbrace Hand book of English

Mc Graw Hill's Hand Book of English Grammar and gesa- Markm Lysstar, Larry
Beason, 2005

College Hand book



ChE 115 PHYSICAL CHEMISTRY
(Only for Chemical Engineering Branch)

Lectures . 4 periods / week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam :3 hrs Credits : 4

Course Objectives:

1 To develop scientific concepts, principles, probleotving skills, attitudes, appreciations and
interests.

2 Defines terms associated with thermodynamics, phdseand chemical equilibrium.

3 Understanding the mechanisms of catalysis.

4 Calculation related to conductance, reduction pikn cell e.m.f., concentrations and rate
constants.

Course Outcomes:

i. ¢ Knowledge acquired by students on thermodynamse$ul in applications related to chemical
engineering.
ii. & Student can establish relationship between
a) pH-concentration
b) concentration- rate constants
c) concentration-equilibrium constants
d) temperature-equilibrium constant
e) temperature-electrode potentials-concentration
iii. ¢ Able to understand the effect of catalysts cengical reactions.

UNIT-I

Thermodynamics: Internal energy, Work, Heat energy, First law, emsible and irreversible
processes, Second law, Spontaneous process, engopgpy change for an ideal gas, entropy
change accompanying phase change (simple probl&mg3jcal significance of entropy. Free energy,
work function, Gibbs-Helmholtz equation, Clausiugfigyron equation, free energy change-
Equilibrium constant, Trouton’s rule, third law thiermodynamics.

UNIT-II

Electrochemistry: Electrical conductance, Specific conductance, ¥ajentconductance, variation
with dilution, Kohlrausch’s law and its applicatmyrHalf cell potentials, electrochemical series ésnd
significance, Nernst equation, emf of cells, (derroblems)thermodynamics of cell

Chemical Energy SystemsElectrochemistry of primary batteries (Lechlandng/cell), Secondary
cells(Lead-acid cell, Ni-Cd cell), Lithium battesiand their advantages.

UNIT-III

Phase rule: Definition, explanation of the terms, Phase diag@fmvater system, Two component
system Pb-Ag, Thermal analysis curves, construafgrhase diagram, Application of eutectics.
Chemical equilibria: Reversible reactions, Law of mass action, Equiliforiconstants-j§ K, Ky for
homogenous reactions. Effect of temperature onikggdVan'tHoff equation, LeChateliar principle
and applications.



UNIT-IV

Chemical Kinetics: Order, Molecularity, activation energy, Specifieaction rate, first order and
second order reactions. Half-life period, Effectahperature on reaction rate

(simple problems on*12" order reactions and half-life periods)

Catalysis: Homogeneous and Heterogeneous catalysis, Chasticenf Catalyst, promoter, negative
catalyst, catalytic poison, Theory of catalysiemtediate compound formation and adsorption
theory, Mechanism of acid-base and enzyme catalydfichelis and Menton enzyme
kinetics.Industrial applications of catalysis.

Text Books:

1. Essentials of Physical Chemistry, Bahl.B.S and, Tudl" edition, 2010, S.Chand & Co., Delhi.

2. Engineering chemistry by Jain and Jain™ Hglition, 2008, Dhanpat Rai Publishing Company,
Delhi.

Reference Books:

1. Physical Chemistry, K.L Kapoor, Vol. 1"2dition 2001, Macmillan Pub India Ltd.
2. Physical Chemistry, K.L Kapoor, Vol. 2°2dition 2002, Macmillan Pub India Ltd.
3. Physical Chemistry, K.L Kapoor, Vol. 3"%dition 2001, Macmillan Pub India Ltd.
Web references:

http:/www.chem.arizona.edu/~salzmanr/103a004/dts@8004.html
http://www.cdeep.iitb.ac.in/nptel/Core%20Science/
http://www.wizig.com/tutorial/
http://www.powerstream.com/BatteryFAQ.html#lec



ChE 151 PHYSICS LABORATORY
(Common to BT/ChE/CE/CSE/IT Branches)

Practicals . 3 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam :3 hrs Credits : 2

COURSE OBJECTIVE

Each experiment described in the lab manual issoie¢te students, designed to incorporate a new
application of measurement, data, error, or gragtdoalysis to illustrating a physical principledan
helps to learn how to identifyand the conclusiasf data. An adequate preparation before each lab
class is required to study the experimental desonipn the lab manual and the relevant sections in
the course textbook.

LEARNIG OUT COMES: T he students will be able to understand:
i.  Know, understand, and use a broad range of baggiqgath principles.

ii.  aworking capability with mathematics, numericaltinoels, and application of solutions.

ii.  Will have a wide idea on various components & unstents.

iv.  Additional problem —solving skills and practicalpexience are through design projects and
laboratory assignments, which also provide oppditsmfor developing team- building and
technical communication skills.

v. Have an ability to learn independently.

(Any 10 out of the following experiments )

Interference fringes — measurement of thicknéssfoil using wedge method.
Newton’s rings - measurement of radius of cumeatf Plano- convex lens.
Lissajous’ figures — calibration of an audio diabbr.
Photo cell — characteristic curves and deternanaif stopping potential.
Diffrraction grating - measurement of wavelersgth
Torsional pendulum — determination of Rigidity ctus of a wire.
Photo-Voltaic cell — determination of fill factor
Series LCR resonance circuit —determination dfacor.

. Sonometer — determination of A.C. frequency.

10. Laser — determination of single slit diffraction

11. B-H Curve

12. Optical Fiber — Determination of Numerical Apgg and Acceptance Angle

CoNoRrWNE

Reference Book:
PhysicsLab Manual



ChE 152 ENGLISH LANGUAGE LABORATORY
(Common to BT/ChE/CE/CSE/IT Branches)

Practicals . 3 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam :3 hrs Credits : 2

Course Objectives:

1 To identify various reasons for incorrect pronutioimand make the student understand and learn
Standard Pronunciation, i.e., R.P.

2 To develop skills to describe something, parti@patd present various presentations interesting
and captivating.

3 To provide sufficient understanding on the impoctarof reading and get to know the basic
hurdles in efficient reading.

4 To give a comprehensive understanding of havingdgamabulary and learn large number of
words.

5 To make the student learn within a context by wagkout some situations using phrasal verbs
and idioms.

Course Outcomes:

i. The student is able to speak with Standard Proationi

ii. Able to participate in activities and make bettergentations.

iii. Able to develop good and efficient reading skills.

iv. Able to acquire sufficient knowledge on vocabulangl also use them in day-to-day life.
v. Able to use phrasal verbs and idiomatic expressdunationally.

1. Phonetics

* Clear pronunciation — listening practice.

» Distinctive sounds of English (s,t — b, p etc.,)
Interactions : 10 — 12 Activities

Reading comprehension

» Sentence completion

» Cloze lists

e Two minute talk (TMT)

4. Word origins

5. Idioms and phrases

wnN

Books:

1. Keep talking — Mary spratt

2. At the chalk face — Mary spratt

3. Interactive classroom activities ( 10 titles — Caiaidpe Publication)
Software:

1. Author plus — clarity

2. Call centre communication — clarity



ChE 153ENGINEERING GRAPHICS LABORATORY
(Common to BT//ChE/CSE/IT Branches)

Lectures :2 periods/ week Sessional Marks : 40
Drawing . 4 periods /week Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 4

Course Objectives

1 Comprehend general projection theory with emphasisorthographic projection to represent
three dimensional objects in two dimensional views.

2 Construct letters & Numerals in a legible freeh&ordh

3 To be able to plan and prepare neat orthograptawidgs of points, Straight lines, Regular
planes and solids

4 Draw and identify various types of section and Aiary views

5 To enable the students the aspects of developrentfaces in sheet metal working

6 Introduce Auto CAD software for the creation of ilbaentities and usage of different tool bars.

Course Outcomes

i. Acquire basic skills in Technical graphic commuima

ii. The students will be able to visualize and commateiavith 2D as well as three dimensional
shapes.

iii. Understands the application of Industry standadd best practices applied in Engineering
Graphics

iv. The student is able to apply the knowledge of dgaaent of surfaces in real life situations

v. Student is introduced to modern CAD system usingpALAD.

vi. The students will be able to draw simple 2D Engiivey Drawings using Auto CAD.

(To betaught & examined in First angle projection)
UNIT-I
General: Use of Drawing instruments, Lettering .-Singleké letters, Dimensioning- Representation
of various type lines. Geometrical Constructionspfesentative fraction
Curves : Curves used in Engineering practice - conic sastio general construction and special
methods for ellipse, parabola and hyperbola. cgleloturves - cycloid, epicycloid and hypocycloid;
involute of circle and Archemedian spiral

UNIT-II

Method of Projections: Principles of projection - First angle and thindgke projection of points.
Projection of straight lines. Traces of lines.

Projections of Planes :Projections of planes, projections on auxiliargnas.

UNIT-III

Projections of Solids :Projections of Cubes, Prisms, Pyramids, Cylingerd Cones with varying
positions.

Sections Of Solids: Sections of Cubes, Prisms, Pyramids, cylinderd @ones.true shapes of
sections. (Limited to the Section Planes perpeaid¢o one of the Principal Planes).

UNIT-IV

Development of Surfaces:Lateral development of cut sections of Cubes, RisRyramids,
Cylinders and Cones.

Isometric Projections: Isometric Projection and conversion of Orthograplrojections into
isometric views. (Treatment is limited to simplgeaits only).



UNIT-V
Orthographic projections: Conversion of pictorial views into Orthographicewis. (Treatment is
limited to simple castings).

UNIT-I (Demonstration only)

Computer aided drafting (Using any standard package Setting up a drawing: starting , main
menu (New, Open, Save, Save As etc.), Opening rsceemr correction on screen, units, co-ordinate
system, limits, grid, snap, ortho.

Tool bars: Draw tool bar, object snap tool bar, modify toal ldimension tool Bar

Practice of 2D drawings: Exercises of Orthographic views for simple solidgg all commands in
various tool bars.

Text book

1. Engineering Drawing by N.D. Bhatt & V.M. Panchal)"sEdition, Charotar publishing house,
Anand(2010)

Reference book

1. Engineering Drawing by Prof.K.L.Narayana & ProfKEKannaiah, Scitech Publications , 2010.

2. Engineering Graphics with AutoCAD 2002 by Jame8Bthune , PHI , 2011



I/V Year B.Tech. - Second Semester
ChE 121 ENGINEERING MATHEMATICS - I

(Common to all branches)

Lectures 4 periods/ week Sessional Marks : 40
Tutorials 1 period/ week Semester end Exam Marks : 60
Semester end Exam 3 hrs Credits : 4

Course Objectives:

1 To apply rank concept of matrices in solving linegstem of equations, finding the eigen values
and eigen vectors and inverse of a matrix and rgettamiliarity with diagonalization and
guadratic forms

2 To get knowledge of mean value theorems, writingeseexpansion of functions and finding
extreme values or stationary values of functionsvof (or) three variables.

3 To provide sufficient theoretical and analyticatkground of differentiation and integration of
vector functions.

4 To make the student to learn Laplace and invermastorms of a function and able to solve
differential equation using Laplace transforms.

Course Outcomes :

i. Understand the basic linear algebraic concepts.

ii. Assess the importance of derivative in mean vdleerems and extreme values.
iii. Able to solve gradient, divergence, curl and inaign of vector function problems.
iv. Obtain the solution of differential equation uslreplace transform.

v. Ability of applying mathematical concepts in relavangineering applications.

UNIT-I

Matrices: Rank of a matrix, vectors, Consistency of linearstagn of equations, Linear
transformations, Characteristic equation, Properid Eigen values (without proofs), Cayley-
Hamilton theorem (without proof), Reduction to diagl form.

UNIT-II
Reduction of quadratic form to canonical form, Nataf a quadratic form, Complex matrices.

Differential Calculus: Rolle’s Theorem (without proof), Lagrange’s MearueaTheorem (without
proof), Taylor's and Maclaurin’s Series for singlariable (without proof). Maxima and minima of
two variables, Lagrange’s method of undeterminedipliers.

UNIT-III

Vector Calculus: Scalar and vector point functions, Del applieddalar point functions, Gradient,
Del applied to vector point functions, Physicakimtretation of divergence and curl, Del applieccevi

to point functions, Del applied to products of pdianctions. Integration of vectors, Line integral,
Surface integral, Green’s theorem in the planeh@ut proof), Stoke’s theorem (without proof),
Volume integral, Gauss divergence theorem (witlpoaof).



UNIT-IV

Laplace Transforms: Introduction, Transforms of elementary functionsopgerties of Laplace
Transforms, Existence conditions, Transforms ofvd¢éives, Transforms of integrals, multiplication
by tn, division by t. Evaluation of integrals by flace Transforms, Periodic function, Inverse
Transforms, Convolution theorem(without proof), Aipation to Differential equations with constant
coefficients.

Text Book:

Higher Engineering Mathematics by B.S. Grewal,Klepuablishers, 40th edition, 2007

Reference Book:

Advanced Engineering Mathematics by Kreyszig, &itian, 2007.



ChE122 ENGINEERING PHYSICS - I
(Common to all branches)

Lectures 3 periods/ week Sessional Marks : 40
Tutorials 1 period / week Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 3

COURSE OBJECTIVES

1 To explain the microscopic phenomena occurred iureathrough quantum physics and the
formation of the band structure and distinctiorsolids was explained by introducing the famous
Kronig-penny model its salient features.

2 Semiconductor concepts such as Energy band formatid classification of solids, intrinsic &
extrinsic semiconductors, Hall effect & photo dipd&D and LCD are presented.

3 Various magnetic materials and their characteopatire presented to enable the student with
materials science and to acquaint the studenttivittsuper conductivity property etc.

4 Understanding of dielectric properties and the asafymaterials in engineering applications.
Introduced the basics of nano world and the varapications that are presently marketed are
discussed with XRD and Transmission electron mgmpse (TEM).

LEARNIG OUT COMES: The students will understand:

i.  The principles of quantum mechanics and the eledtreory of metals and their band theory.

ii. Energy band formation and classification of sol&sdevices based on interaction of light
junction diodes.

iii. Classification of Magnetic materials, character@atand their properties. Critical parameters of
superconducting materials and applications.

iv. Various types of polarizations; Nano scale matsriatoperties & applications.

UNIT-I

Principles of Quantum Mechanics:de Broglie’'s concept of matter waves, Davisson @etdmer
experiment, Heisenberg’'s uncertainty principle-expental verification, time independent
Schrodinger’'s wave equation, physical significaéethe wave function, particle in a box (one
dimensional).

Electron Theory of metals: Failures of Classical free electron theory andntwa free electron
theory(qualitative).

Band theory of Solids: Bloch theorem (Qualitative), Kronig-Penney mo(@ualitative treatment),
effective mass of electron.

UNIT-II

Semiconductor Physics:Energy band formation in solids, Classification suflids into metals,
semiconductors and insulators, intrinsic & extgnsiemiconductors, density of states, intrinsic
semiconductor carrier concentration, Hall effed @a uses.

Optoelectronic devices: Photo diode, LED,LCD and solar cell (qualitativeatment).

UNIT-MI

Magnetic Materials: Introduction,orbital magnetic moment of an electrddohr magneton,
classification of dia, para and ferro magnetic make on the basis of magnetic moment, Hysteresis
curve, soft and hard magnetic materials, Ferritestheir applications.

Superconductivity: Introduction, critical parameters {TH., ), Meissner effect, types of
superconductors, entropy, specific heat, energy @ag isotope effect, BCS Theory(in brief),
applications of superconductors, high Juperconductors(qualitative).



UNIT-IV

Dielectric Materials: Fundamental definitions: Electric dipole momenwplapization vector,
polarizability, electric displacement, dielectriconstant and electric susceptibility. Types of
polarizations - Electric and ionic polarizationsteirnal fields in solids(Lorentz method), Clausius-
Mossotti equation, Frequency dependence of polasiza-erroelectrics and their applications.

Nano Technology: Basic Concepts of Nanotechnology, nano scatepdoction to nano materials,
surface to volume ratio, fabrication of nano matsri(sol-gel and chemical vapour deposition
methods), applications of nano materials. XR@nsmission Electron Microscope(TEM).

Text Books
1. Applied Physics- P. K. Palanisamy, Scitech Pulitics.
2. Materials Science - M.Arumugam, Anuradha PublicagjcChennai, B Edition , 2006.
Reference Books
1. Materials science — M. Vijaya and G. RangarajaH, New Delhi
2. Solid state physics by A. J. Dekkar
3. Physics of atom — Wehr and Richards.
4. Engineering Physics — B. K. Pandey & S. Chatliréengage Learning India Pvt. Ltd., Delhi.

Web References:

http://nptel.iitm.ac.in/courses/115104043/1
http://people.seas.harvard.edu/~jones/ap216/ledtactures.html
http://galileo.phys.virginia.edu/classes/252/hormlh

Courserelevant website : www.rvrjcce.ac.in/moodle/first year/2011-12/enginiegphysics



ChE 123 ANALYTICAL CHEMISTRY
(Only for Chemical Engineering Branch)

Lectures : 3 periods/ week Sessional Marks : 40
Tutorials 1 period/ week Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

1 To have a basic idea in analysis both qualitatieglgl quantitatively.

2 To acquire knowledge regarding errors, various &gion methods and conventional analytical
methods.

3 Preliminary understanding of various analytical moels like Spectroscopy and chromatography.

4 Understanding and practical application of Atontis@rption spectroscopy, Flame photometry
and Thermal analysis.

Course Outcomes:

i. Able to understand the basics of qualitative amahtjtative analysis

ii. Student will have the knowledge relating Errors, adle Median, Mean deviation, Standard
deviation etc

iii. Concepts learned by Students on various Instruhentlytical methods like UV-Visible, IR,
NMR, Atomic absorption, Flame photometry are uséfultheir future studies and research

iv. Student can acquire the knowledge on Chromatographyits various types, including modern
method like HPLC.

UNIT-I

Introduction to Analytical Chemistry

Types of Analytical Methods-Chemical and Instrunaérlethods-Importance in Qualitative and
Quantitative Analysis -Advantages and Limitations.

Evaluation of Analytical Data

Significant Figures and its importance, Errors-Typ@nd minimizing methods, Accuracy and
Precision-Expressing methods- Mean, Median, Meavidiien, Standard Deviation and Confidence
Limit, Method of Least Squares.

Chemical Methods

Conductometric titrations (Acid-base titrations),otéhtiometric titrations (Redox titrations-
Fe(I)vsK,Cr,05)

UNIT-II

Instrumental Methods

Beer-Lambert's law: UV-Visible, IR, NMR and Massesgroscopy-Principle and Instrumentation
(block diagram only), General Applications.

UNIT-I

Atomic absorption spectroscopy-Principle and Instntation (block diagram only)-Estimation of
Nickel by atomic absorption spectroscopy.

Estimation of iron by colorimetric analysis - Flaplgotometry - Principle and Instrumentation (block
diagram only) - Estimation of sodium by flame phogiry

Thermogravimetric analysis and Differential Thermahalysis: Principle, Instrumentation and
application (CuS@Q5H,0 and CagO,.H,0), Differential Scanning Calorimetery (DSC)-Tedune
and application to Phenacitin.



UNIT-IV

Chromatographic Methods

Various Chromatographic methods-Column, Thin Layeaper, Gas, High Performance Liquid
Chromatography (Principle, Stationary phase, ejusolvent, mobile phase, pumps and detectors),
Separation of Cu, Co and Ni by paper chromatografparation of amino acids.

Text Books

1 B. K. Sharma, Instrumental methods of chemicallyasis, 25" Edition, 2006,Goel Publishing
house Meerut

2 H. Kaur, Instrumental methods of chemical analy&l" edition, 2009, Pragathi Prakashan,
Meerut

Reference books:

1. Douglas A. Skoog and Donald M. West, F.J. Hollemdamentals of Analytical Chemistry" 7

edition, Harcourt College Publishers.

Web references:
http://teaching.shu.ac.uk/hwb/chemistry/tutorials/

http://bheem.hubpages.com/hub/HPLC-theory-tutorial
www.dur.ac.uk/n.r.cameron/Assets/.../DSC%20presientppt
http://www.nitk.ac.in/assets/files/MetMat/Dr.AS/DTgdf



ChE 124C- PROGRAMMING
(Common to BT/ChE/CE/CSE/IT Branches)

Lectures 4 periods/ week Sessional Marks : 40
Tutorials : 1 period / week Semester end Exam Marks : 60
Semester end Exam 3 hrs Credits : 4

Course Objectives:

1 Be familiar with computer software and hardware ponents, how they interact and its block
diagram.

2 Understand the basic problem-solving process ualggrithm, Flow Charts and pseudo-code
development.

3 Understand the phases of compilation, from pregssing through linking and loading. Learn
how to customize compilation to produce intermezfdes, etc

4 Be well-versed with various conditional and iteratistructures and should be able to use them
effectively for efficient programming.

5 Able to recognize the need for arrays and develggrough knowledge on the concept of
numerical and character arrays and get a bettelidhan multi-dimensional arrays, pointers, Learn
to effectively use pointers for Dynamic memory adition.

6 Learn to use structures and unions to create cudttaitypes in C.

7 Have basics in File Operations

8 Have sound theoretical and practical knowledge in C

Course Outcomes:

i.  Thorough understanding of basic components of gpaben and their operations.

ii. The ability to be equipped with the basic problestvisig skills using algorithm, flow charts and
pseudo-code.

iii. Thorough knowledge about various phases of conqilafrom preprocessing through linking
and loading. Learn how to customize compilatioprimduce intermediate files, etc.

iv. The ability to use the control structures effediivte write efficient programs.

v. Sound knowledge regarding the numerical and cheractays

vi. Profound skills to develop various user-definethgthandling functions which mimic the built-in
string manipulation functions.

vii. Skills to control program's memory consumption lppamically allocating and freeing memory
as needed.

viii. The ability to use structures and unions and devedoious user-defined data types in C.

ix. The basic knowledge to work with File I/O and pemiovarious operations on sequential and
random access files, including reading and writexg and binary data.

X. Have sound theoretical and practical knowledge iand could effectively use their skills to
develop programs for complex applications.

UNIT-I

Introduction: Computer Fundamentals: Computer & it's Componemiardware / Software
Algorithm, Characterstics of algorithm, FlowchaBlymbols are used in flowchart, history of C,
Basic structure of C, C language features.

C Tokens: Character set, Variables, Keywords, Data typessaed, Type qualifiers, Numeric Constants
and their forms of representation, Character CotstaString Constants, Declarations and
Initialization of variables.

Operators & Expressions: Arithmetic operators, and expressions, Type-caiverrules, Coercion,
Assignment operators and expressions, Incrementd@ecdement operator, Conditional operator,
Statements, Preprocessor directives, Input/ Ouputtions and other library functions. Relational
operators and expressions. Boolean operators apréssions.



Programming Exercises for UNIT-I

C-Expressions for algebraic expressions, Evaluaifoarithmetic and boolean expressions. Syntactic
errors in a given program, Output of a given progr&alues of variables at the end of execution of a
program fragment, Filling the blanks &ngiven program, Computation of values using scienéihd
Engineering formulae, Finding the largest of thgaen numbers.

UNIT=II
Conditional Statements:Blocks, If-Else statement, Else-If statement anit@wstatement.

Iterative Statements:While loop, For loop, Do-While loop, Break, anchtiaue.
Arrays: One - dimensional and character arrays, Two-diiealsnumeric arrays.

Programming Exercises for UNIT-II
S numbers in a given range, and Amicable numbers.

UNIT-III

Functions: Function Definition, types of User Defined FunctipParameter passing mechanisms, and
simple recursion.

Scope & extent:Scope rules, Storage Classes, Multi-file comitati

Pointers: Pointers Arithmetic, Character array of pointdignamic memory allocation, array of
Pointer, Pointer to arrays.

Programming Exercises for UNIT-III

Recursive Functions: factorial, GCD(Greatest Comrbivisior),Fibonacci; To evaluate the pointer
arithmetic expressions; An interactive programedarm Pointers & Functions - Insertion sort, Bubbl
sort, Linear search Binary search, Computation tatiSical parameters of a given list of humbers,
Counting the number of characters, words and Imesgiven text, Table of values of f (x,y) varyingnd

y; Using Storage Classes to implement the multifdenpilation; implement the string operations using
Dynamic memory allocation functions;

UNIT-IV

Structures: Structures, Array of structures, structures wittimctures, Pointer to structures, self referentia
structures, Unions.

Files. File Handling functions, File error handling ftinoas, Command-line arguments.

Programming Exercises for UNIT-IV

Operations on complex numbers, operations on @timmber (p/q form), Matrix operations with siZe o
the matrix as a structure; Frequency count of kegisvan an input program, Sorting a list of birtcosls

on name and date of birth using File handling fions, Student marks processing, Library records
processing - sorting on name, author, Copy orie &leother.



Textbook

1. Programming with C (Schaum's Outlines) by Byrontfaed, Tata Mcgraw-Hill, 2010.
2. Programming with C by K R Venugopal & Sudeep R &lagMH., 1997
Reference books
1. Programming in C by Pradip Dey and Manas GhoslojgeEdition,OXFORD
2. ‘C’ Programming by K.Balaguruswamy, BPB.

3. C Complete Reference, Herbert Sheildt, TMH., 2000

Web references

http://lectures-c.blogspot.com/
http://www.coronadoenterprises.com/tutorials/c/trartm
http://www.cprogramming.com/tutorial/c/lessonl.html
http://vfu.bg/en/e-Learning/Computer-Basics--congpubasics?2.pdf
http://cprogramminglanguage.net/
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ChE 125 INTRODUCTION TO CHEMICAL ENGINEERING
(Only for Chemical Engineering Branch)

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide chemical engineering career opportuniied process principles.

2. To provide Basic principles and calculations ofrof@l engineering; material balances and 1
applications.

3. To provide basic principles of momentum, heat amadsriransfer and equipment.

4. Provide the foundation for Chemical reaction engimg and all subsequent chem
engineering courses

Course Outcomes
i. Understand what chemical engineering is and whaecaare possible with a degree in Chen
Engineering

il. Acquire basic principles of momentum and heat f&an® heat transfer equipment.
iii. Acquire basic principles of mass transfer and egeipt.
iv. Understand the reaction kinetics and various tyfpésdustrial reactors.

UNIT — |

Introduction :

Definition of Chemical Engineering, unit operaticarsd basic laws

Momentum Transfer:

Nature of a Fluid, viscosity, flow field, conservat of mass and energy, Friction loses in
laminar flow through a circular tube, Hagen-Poiewequation, Friction losses in turbulent
flow, Fanning equation.

UNIT — I

Heat Transfer:

Conduction: Fourier’s law, mean area of heat temsfonduction through a composite plain wall.
Convection: Newton’s law of cooling, individual heeansfer coefficients, correlations for calcudati

of heat transfer coefficients, overall heat trangfeefficients, and logarithmic mean temperature
difference.

Radiation: Stefan-Boltzmann law, radiation from soe.

Heat transfer equipment: Double pipe, shell & thbat exchangers(description with diagrams).

UNIT — 11l

Mass Transfer:

Diffusion: Diffusion in different phases, diffustyi role of concentration difference in diffusion,
resistance to diffusion, diffusion in liquids.

Distillation: Relative volatility, flash distillatin, differential distillation, steam distillatiofractional
distillation, McCabe-Thiele method.

Mass Transfer Equipment: Equipment for Gas-Liquigerations (plate and packed columns:
description with diagrams).



UNIT — IV

Chemical kinetics:

Introduction, thermodynamics of reactions, deteation of the rate equation, effect of temperature
on reaction rate and reactors (description witlgmdiens)

Text Book:

1. Introduction to Chemical Engineering, S. K. Gho&lK. Sanyal& S. Datta, Tata-McGraw-Hill,
New Delhi (2006).

Reference Books:

1. Introduction to Chemical Engineering, S.PushpavanBil Learning Private Limited,. New
Delhi (2012)

2. Unit Operations of Chemical Engineering, Warren t@abe, Julian C.Smith, Peter Harriof, 7
edition, McGraw Hill, New Delhi (2008).



ChE 161 CHEMISTRY LABORATORY
(Common to BT/ChE/CE/CSE/IT Branches)

Practicals 3 periods/ week Sessional Marks : 40

Semester end Exam Marks @ 60

Semesterend Exam ;' 3 hrs Credits : 2

Course Objectives

1

2

3

4

To learn concepts of equivalent weight, moleculaight, normality, molarity, weight and
volume percent and to prepare molar solutions fiérdint compounds.

To know the methods of determining alkalinity, hegds and chloride ion content of water
sample.

To know the methods to determine purity of washénda, percentage of available chlorine in
bleaching powder.

To know principles and methods involved in usingtinments like conductivity bridge,
spectrophotometer, pH meter and potentiometer.

Course Outcomes :

Students acquire knowledge on equivalent weightJecutar weight, normality, molarity,
oxidants and reductants.
Students can prepare solutions of different comagans.

i. Students can analyze water for its hardness, aligglchloride ion and iron content.

Student understands the principles behind the dpuednt of the instruments suitable for
chemical analysis. Later he can use the knowletlgeodifying the instruments.

List of Experiments:

© ©® N o g A~ w DN

Estimation of total alkalinity of water sample.

Determination of purity of washing soda.

Estimation of Chlorides in water sample.

Determination of Total Hardness of water sampl&By A method.
Estimation of Mohr’s salt-Permanganometry.

Estimation of Mohr's salt —Dichrometry.

Determination of available chlorine in bleachingvoler-lodometry.
Estimation of magnesium using EDTA.

Conductometric titration of a strong acid vs strbage.

10. Potentiometric titrations: Ferrous vs. Dichromate.

Demonstration Experiments:

11. pH metric titrations of an acid vs base.

12. Spectrophotometry: Estimation of Mn/Fe.



ChE 162 WORKSHOP
(Common to BT/ChE/CE/CSE/IT Branches)

Practicals 3 periods/ week Sessional Marks : 40
Semester end Exam Marks @ 60
Semester end Exam ;3 hrs Credits : 2

Course Objectives:

1 To provide the students hands on experience to miflezent joints in carpentry with hand tools
like jack plane, various chisels & hand saws

2 To provide the students hands on experience to rdidferent joints in welding with tools &
equipment like electric arc welding machine, TIGIeeg Machine, MIG Welding Machine, hack
saws, chipping tools etc.

3 To provide the students hands on experience to rdidferent joints in Sheet metal work with
hand tools like snips, stacks, nylon mallets etc.

4 To provide the students hands on experience tengierent connections in house wiring with
hand tools like cutting pliers ,tester ,Jamps& lahgdders etc .

Course outcomes

To familiarize with

i. The Basics of tools and equipment used in CarpghinySmithy, Welding and House Wiring.
ii. The production of simple models in the above foadés

List of experiments

Minimum four experiments should be conducted from each trade
1. Carpentry

To make the following jobs with hand tools

a) Lap joint

b) Lap Tee joint

c¢) Dove tail joint

d) Mortise & Tenon joint

e) Cross-Lap joint

2. Welding using electric arc welding process / gagelding.
The following joints to be welded.

a) Lap joint

b) Tee joint

c) Edge joint

d) Butt joint
e) Corner joint



3. Sheet metal operations with hand tools.

a) Rectangular Scoop
b) Rectangular Tray
¢) Traingular Tray

d) Pipe Joint

e) Funnel

4. House wiring

a) To connect one lamp with one switch
b) To connect two lamps with one switch
¢) To connect a fluorescent tube

d) Stair case wiring

e) Go down wiring

Reference books
1 Kannaiah P. & Narayana K. C., “Manual on Worloflfractice”, SciTech Publications,

Chennai, 1999.
2 WorkshopLab Manual , R.V.R. & J.C. College of Emgring , Guntur.



ChE 163 C — PROGRAMMING LABORATORY
(Common to BT/ChE/CE/CSE/IT Branches)
3 periods/ week Sessional Marks : 40

Semester end Exam Marks @ 60
Credits : 2

Practicals

Semester end Exam : 3 hrs

Course Objectives:

Understand the ANSI C/Turbo C compilers.

Be able to develop various menu driven programsgusbnditional and control flow statements.
Be able to effectively use the arrays, strings @oidters in programming.

Develop programs using structures, unions and files

Develop ‘C’ programs for various applications.

Be able to participate and succeed in competitkagrgnations.

OOk, WNPE

Course Outcomes:

i. The understanding ANSI C/ Turbo C compilers.

ii. The ability to develop various menu driven progrdike generation of electricity bill, evaluation
of series etc.

iii. The ability to develop menu driven for displayirgyious statistical parameters.

iv. The practical knowledge to write C programs usibg 2D and Multi Dimensional arrays.

v. Skills to develop various programs on strings aoidters.

vi. Able to write C programs to develop various appi@s using structures, unions and Files.

vii. Thorough practical knowledge to develop ‘C’ progsafior various applications.

viii. The capability to participate and succeed in coitipetexaminations.

List of programs (to be recorded)

1. A program for electricity bill taking different cagories of users, different slabs in each
category. (Using nested if else statement or Svegtatement).

Domestic level Consumption As follows:

Consumption Units

Rate of Charges(Rs.)

0-200 0.50 per unit
201 - 400 100 plus 0.65 per unit
401 — 600 230 plus 0.80 per unit

601 and above

390 plus 1.00 per unit

Street level Consumption As follows:

Consumption Units

Rate of Charges(Rs.)

0-50 0.50 per unit
100 — 200 50 plus 0.6 per unit
201 - 300 100 plus 0.70 per unit

301 and above

200 plus 1.00 per unit

Write a C program to evaluate the following fgsiloops):

a. 1+X/2!+x'/ 4+ upto ten terms

b. x 33!+ x/5+ upto 7 digit accuracy
C. 1+x+X/2! +C3M+......... upto n terms

d Sumofl+2+3+......cooiiinn. +n




10.

11.

12. a)

A menu driven program to check the number igfusoops):

i) Prime or not

ii) Perfect or Abundant or deficient
iii) Armstrong or not

iv) Strong or not

A menu driven program to display statisticalgmaeters (using one — dimensional array)
i) Mean i) Median i) Variance iv) Staad! deviation

A menu driven program with optionsus{ng one -Dimensional array)
0] To insert an element into array

(i) To delete an element

(i) To print elements

(iv) To remove duplicates

A menu driven program with options (using twmensional array)
0] To compute A+B

(i) To compute A x B

(i)  To find transpose of matrix A

Where A and B are matrices. Conditions relatesizioto be tested

A menu driven program with options (using Twimensional Character arrays)
) To insert a student name

(i) To delete a name

(iii) To sort names in alphabetical order

(iv) To print list of names

A menu driven program (using pointers)
a. Linear search b. Binary search

A menu driven program with optionss{ng Dynamic memory allocatior)
a. Bubble sort b. Insertion sort

A menu driven program with optionssing Character array of pointers)
® To insert a student name

(i) To delete a name

(iii) To sort names in alphabetical order

(iv) To print list of names

Write a program to perform the following ogemas on Complex numbersging Structures

& pointers):

)] Read a Complex number

1)) Addition of two Rational numbers

i) Subtraction of two Complex numbers
iv) Multiplication of two Complex numbers
V) Display a Complex number

Write a C program To copy the one file eatt to the another filauging command line
arguments).

b) Write a C Program to count the frequescif words in a given file.



Text book

1. Programming with C (Schaum's Outlines) by Byrontfaed, Tata Mcgraw-Hill, 2010.
2. Programming with C by K R Venugopal & Sudeep R &la3MH., 1997

Reference books
1. Programming in C by Pradip Dey and Manas Ghoshor&kEdition, OXFORD
2. ‘C’ Programming by K.Balaguruswamy, BPB.
3. C Complete Reference, Herbert Sheildt, TMH., 2000
Web references
a. http://cprogramminglanguage.net/
b. http://lectures-c.blogspot.com/
c. http://www.coronadoenterprises.com/tutorials/c/trartm
d. http://www.cprogramming.com/tutorial/c/lessonl.html
e. http://vfu.bg/en/e-Learning/Computer-Basics--conspubasics2.pdf




ChE 211 COMPUTATIONAL TECHNIQUES
(Common to ChE & ME)

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks @ 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives:

1. Focused in partial differential equations and thapiplications.

2. Chemical Engineering applications are emphasized.

3. Focused on numerical methods for Chemical Engingeri

4. Numerical solution of ordinary differential equat®and partial differential equations.

Course OutcomesAfter completion of the course, student’s possess:

i. Solve first order linear and nonlinear; higher ondteear partial differential equations.

ii. Solve the Laplace’s equation and Wave equatioa fariety of boundary conditions.

iil. Solve nonlinear equations and interpolating theesffor the given data of equal and

iv. unequal intervals.

v. Find the numerical solution of ordinary differehguations and partial differential equations.

UNIT-I

Partial Differential Equations: Introduction, Formation of Partial Differential Eafions, Solutions
of a Partial Differential Equations, Equations sdile by direct integration, Linear equations of the
first order, Non-Linear equations of the first ardesing Charpit's Method, Homogeneous Linear
Equations with Constant Coefficients, Rules fordiing the Complementary Function, Rules for
finding the Particular Integral, Non-Homogeneousdar Equations.

UNIT-II

Applications of Partial Differential Equations: Introduction, Method of separation of variables,
One dimensional wave equation, One dimensional égaation- steady and unsteady states, Two
dimensional heat flow equation- Steady state HeatfLaplace’s equation in Cartesian coordinates.
UNIT-III

Numerical Methods Solution of Algebraic and Transcendental Equatidntroduction, Newton-
Raphson Method, Solution of Linear Simultaneousdiiqus: Gauss Seidel Iterative Method.

Finite Differences & Interpolation: Introduction, Finite difference operators, Synibaklations,
Differences of a polynomial, Newton’s forward anackward interpolation formulae, Interpolation
with Unequal intervals: Lagrange’s Interpolatiamyerse interpolation.

Numerical Differentiation: Finding first and second order Differentials gsikewton’s formulae.

UNIT-IV

Numerical Integration: Trapezoidal rule, Simpson’s one-third rule.
Numerical Solutions of Ordinary Differential Equations (first order): Picard’s Method, Euler's
Method, Runge-Kutta Method of fourth order, Simn#aus equations (R K method).
Numerical Solutions of Partial Differential Equations: Classification of Partial Differential
Equation of second order, Solutions of Laplace® Raisson’s Equations by iteration methods.
Text book:
1. Higher Engineering Mathematics, B.S.Grewa
2007.
Reference books:
1. Advanced Engineering Mathematics by Erwin Kreysiighnwiley & Sons, 8edition,
2007.
2. Atext book of Engineering Mathematics by N.P. Baiikshmi publications,"8edition, 2003.

I 4@iition, Khanna publishers, New Delhi,



ChE 212 ENVIRONMENTAL STUDIES
(Common to all Branches)

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam ;' 3 hrs Credits : 4

Course Objectives

To Create an awareness on various environmentaitiool aspects and issues

To give a comprehensive insight into natural resesi; eco system and bio diversity

To educate the ways and means to protect the emvéot from various types of pollution

To impart some fundamental knowledge on human welfseasures and environmental acts

To demonstrate the environmental problems like gletarming, ozone layer depletion and acid
rains.

arLOE

Course Outcomes

The students are able

i. To define and explain the basic issues concertiagbility of the human community to interact
in a sustainable way with the environment.

ii. To describe and discuss the environmental impbaoatiof the cycles of biologically important
materials through the eco system.

iii. To discuss the benefits of sustaining each of tliewing resources ; food, health , habitats,
energy , water ,air , soil and minerals

iv. To understand the causes, effects and controlliagsores of different types of environmental
pollutions with some case studies

UNIT-I

Introduction:

Definition, Scope and Importance.

Natural Resources:

Forest Resources: Use and over-exploitation, Deforestation, Minimams and their effects on
forests and tribal people.

Water Resources: Use and over-utilization of surface and groundewdloods and droughts, Water
logging and salinity, Dams — benefits and proble@Gmflicts over water.

Energy resources: Energy needs, Renewable and non-renewable eseugges.

Land resources: Land as a resource, land degradation, sodi@n & desertification, Effects of
modern agriculture on land resources.

Ecosystems:

Definition, Structure and functions of an EcosysgeBiogeochemical cycles-water, carbon, nitrogen
and water cycles, Types-Forest, Greenland, Desert,Aquaticecosystem.
UNIT-II

Biodiversity and its Conservation:

Definition, Value of biodiversity. Bio-geographicealassification of India, India as a mega-diversity
nation, Hot-spots of biodiversity, Threats to bigedsity, Endemic and endangered species of India,
Conservation of biodiversity.

.Environmental Pollution: Causes, effects and control measures of Air pofiutwWater pollution,
Soil pollution, Marine pollution, Noise pollutio;hermal pollution, nuclear pollution, Solid waste
management.



UNIT-1II

Social Issues and Environment:

From unsustainable to sustainable development, IRb@u growth and environment, Green
revolution, Rain water harvesting, watershed mamage, cloud seeding, Resettlement and
rehabilitation of people - problems and concernspvitBnmental Impact Assessment.
Climate Changes:

Global warming & Green house effect, Acid rain, ©eo layer depletion.

UNIT-IV

Environmental acts:

Prevention and Control of Water pollution & Air Rglon act, Environmental protection act, Wild
life protection act, Forest Conservation act.

International Conventions:

Stockholm Conference 1972, Earth Summit 1992. Clopgen Summit 2009.

Case Studies:

Chipko movement, Narmada Bachao Andolan, SilenteyaProject, Madhura Refinery and Taj
Mahal, Chernobyl Nuclear Disaster, Ralegaon Siddbrosis and Bhopal Tragedy.

Field work:

Visit to a local area to document environmentaletsss- river/ forest/ grassland / hill /mountain.
Study of local environment-common plants, insduitsls.

Study of simple ecosystems — pond, river, hillps®etc.

Visits to industries, water treatment plants, efflutreatment plants.

Text Books
1. Environmental Studies, by Dr. Suresh K. Dhaméjaghition, S.K. Kataria & Sons,
Ludhiana.(2010)
Reference Books
1. Environmental studies by Anubha Kaushik and C.Pskdu, New Age International
Publishers, New Delhi.8Edition (2012)
2. Environmental Studies by T Benny Joseph’ adition Tata McGraw-Hill Publishing
Company Limited, New Delhi., (2008)



ChE 213 ELECTRICAL & ELECTRONICS ENGINEERING

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To explain how voltages and currents will be infeand everelements in the circuits for DC
well as AC excitations.

2. To explain basic concepts of electrical machindgh wperation, control, testing and application.

3. To understand the principle of operation and cliaratics of all electronic devices and sr
signal analysis of transistors.

4. To study the working of various oscillators andcelenic devices

Course Outcomes

i. To understand the concept of DC/AC circuits andyaea

ii. Able to analyze performance of electrical machinggrms of efficiency antheir utilizations ir
different applications.

iii. To know various electronic devices and their openstwith their characteristics.

iv. To know the principles of operation of oscillatoidaelectronic measuring devices.

UNIT- |

Basic concept components and Electrical CircuitsThe unit of charge, voltage, current, power and
energy. Circuit elements, circuit concept, KircHtwovoltage law and Kirchhoff’s current law applied
to simple series and parallel circuits.

Alternating currents: Definition of Peak value, Rms value, Average valBeak factor and Form
factor of Alternate current, Behavior of Resistgrnductance and Capacitance to Sinusoidal voltage.
Vector and J-notation as applied to the resolution of AC circuit, Vecthagrams, Single-phase
series, and Parallel and Series-parallel circuitssinusoidal excitation. Calculation of Active,
Reactive and Complex power and Power factor.

Polyphase circuits 3-phase supply, star-delta connections, Volt@gerent and Power relationships.

UNIT- I

DC generators and Motors: Constructional features of Dc machines and funstiof component
parts, Calculation of induced E.M.F, Methods of i@atmn, Characteristics of shunt, series and
compound generators and motors and applicationsju€odeveloped in a motor, Dc 3 point Starter,
losses and efficiency calculations, Testing of Dachnes: O.C.C. on Dc shunt generator,
Swinburnes test and Brake test on Dc motor.

Transformers: Construction, Principle of Operation, EMF equatiefficiency, O.C. and S.C. test of
single phase transformers.

Three-phase induction motors: Construction, Principle of Operation, Productioh rotating
magnetic field, Theory of slip-ring and squirrefeanduction motors, Torque-slip characteristics.

UNIT- 1l

Electronic devices:Characteristics of Semiconductor junction Diodeetediode transistor, JFET,
UJT, SCR and their applications.

Power supplies:Half-wave, full-wave rectifiers and Bridge rectifi with (L and LC) and with out
filters, Zener Voltage Regulator and their applimas.

Oscillators: Classification, RC phase shift, wien-bridge, Harthnd Colpitts oscillators



UNIT- IV

Electrical and Electronic Measurements Classification of instruments, construction amthéple
of operation of permanent magnetic moving coil, mgviron dynamo meter type wattmeter.
Principle of operation of DVMs and CROs.

Transducers Introduction to transducers principle of opermatiof LVDT, Thermister Thermo
Couple and their applications.

Text Books:

1. Basic Electrical Engineering, B.L.Theraja & A.K.Th@, Volume — | & Il (Unit-1,11,1V)

2. Electronic Devices and Circuits, S Salivahanan, ideSh Kumar and A Vallavaraj (unit-IIl),
4"Edition(2012)

References Books:

1. Principles Electrical Engineering, V.K.Mehta & Rohilehta, 2°Edition, S.Chand & Co., New
Delhi(2010)

2. Basic Electronics, N.N.Bhargava & Kulasresta, TdtaGraw Hills, New Delhi



ChE214 ORGANIC CHEMISTRY

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives:

1 To study the various factors involved in reactiviiyorganic compounds and an ability to study
the reaction mechanisms and basics of isomerismgohenon.

2 An ability to explain the stabilities of organic mpounds by aromatic character and some
substitutions of groups in aromatic compounds.

3 To provide an experience in the study of variouganic compounds containing different
functional groups and the study of products obthimgthe reactants and reagents.

4 To study the acidic and basic nature of variousuimigcompounds and also different types of bio-
molecules and their importance in human life.

Course Outcomes:

i. The graduate acquires the knowledge of stabilitprghnic compounds based on their chemical
reactivity according to rules.

ii. The graduate can understand the mechanism of efiffexamed reactions and able to predict
products formed.

iii. The graduate acquires knowledge about the acidit lzasis strength of different organic
compounds.

UNIT-I

Electron displacements in a moleculelnductive, mesomeric and electromeric effectspmasce,
hyperconjugation. Reaction mechanisms of , SBN\, E; and E reactions. Generation, stability and
structure of carbocation, carbanion, carbenes amd fadicals. Hydrogen bonding in organic
molecules and its effects.

Stereo chemistry:Basics of optical and geometrical isomerisms —nomers, Diastereomers, Meso
compounds, Sequence rules- R and S ,E and Z coafiign, Keto-enol tautomerism, Conformations
of ethane and n- butane.

UNIT-II

Cyclo alkanes: Stability of cycloalkanes, Bayer's Strain theor@onformation analysis of
cyclohexane and di-substituted cyclohexanes.

Alkenes: Preparation by dehydration of alcohols, dehydrothation of alkyl halides (Saytzeff's
rule), Addition reactions —Markownikoff's rule arzhti-Markownikoff's rule, 1,2-and 1,4-additions
in dienes(Diels-Alder reaction).

Benzene: Resonance, aromaticity, Huckel's rule, Molecularbi@l description of aromaticity,
Electrophilic aromatic substitution, Mechanism dfation, Friedal-Crafts alkylation and acylation,
Orientation in disubstituted benzenes, activaiing de-activating groups, aryl halides and aralkyl
halides, anti-aromaticity.

Heterocyclic Compounds Furan, Thiophene, Pyrrole, Pyridine and Indolbeirt important
derivatives.

UNIT-III

Hydroxy Compounds Manufacture of alcohol from molasses,phenols+gcidomparison with
alcohols—differences between phenols and alcohedsfons of phenols—Reimer-Tiemann reaction,
Kolbe’s reaction and Fries rearrangement.

Carbonyl compounds: Aldehydes and Ketones—Preparation—Grignard reag@&ititermann reaction.
Nucleophilic addition reactions of carbonyl compdsi€Cannizaro reaction, Aldol condensation,
Perkin reaction, Claisen condensation, Clemmenseiuction, Wolf-Kishner reduction, Pinacol-
Pinacolone rearrangement, Deckmann condensatiohlalaform reaction.



Carboxylic acids: Acidity, Influence of substituents on acidity, Ftinnal derivatives of carboxylic
acids-acid halides, amides, anhydrides and esters.

UNIT-IV

Aliphatic and Aromatic amines: 1°, 2, 3 amines-Distinguishing tests, Preparation by Hofrgnn
degradation of amides, basicity of amines, Diazongalts-preparation and synthetic importance-
Sand Mayer reaction.

Biomolecules: Nomenclature, Classification of Carbohydrates-Asnactids and their classification-
Structure and general reactions of Glucose andd@se@nd their inter conversions, muta rotation.
Synthesis of anti-bacterial drugs:Sulphanilamide, Sulphapyridine

Synthesis of anti-malarial drugs:Isopentaquine, Chloroquine

Text Books:

1. Text Book of Organic Chemistry, B.S.Bahl and ArurahB 23" Edition (Unit-1,Il,and
[11)(2011)S.Chand & Co., Delhi.

2. Text Book of Organic Chemistry, Vol.2, I.L. FinaB™ Edition, Pearson education(Unit-
IV)(2007).

Reference Books:

1. Text Book of Organic Chemistry, R.T.Morrison andNEBoyd, 6" edition, PHI, Delhi.(2008)

2. Principles of Organic Chemistry, M.K. Jairl! &dition. S. Nagin & Co.

3. Fundamentals of Biochemistry, J.L. Jain.

Web references:
www.chemguide.co.uk/
www.adichemistry.com/
www.research.cm.utexas.edu/nbauld/
www.chem.ucla.edu/harding/tutorials/




ChE 215 CHEMICAL PROCESS CALCULATIONS

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. Understands the stoichiometric approach to chemézadtions.

2. Designs the humidification and dehumidification @t®ns.

3. Comprehends and solves the material balancesiimpdesflow sheet.
4. Solves the energy balance in simple mixing and va#ctions.

Course Outcomes

i. Ability to troubleshoot problems in material floate handling in chemical production
ii. Ability to design air flow rates in drying and hulification processes.

iii. Ability to improve yield in chemical production presses.

iv. Ability to accurately calculate requirement of ememputs.

UNIT-I

Introduction to Chemical Engineering Calculations:

Units and dimensions, density, specific gravitypaepts of mole, mole fraction, weight fraction,
basis, stoichiometry, limiting reactant, excesstaat, selectivity, yield.

UNIT-II

Vapour Pressures & Humidity :

Ideal gas law, partial pressure, vapour pressungre equation, Henry's law, Raoult’s law, Binary
vapour — liquid equilibrium calculations. Relatikiamidity, percentage humidity, absolute humidity,
dew point, material balances involving condensadiod vaporization, humidity charts and their use.

UNIT-1I

Material Balances:

Material balances without chemical reaction, matekialances with chemical reaction, recycle,
bypass, purge, inert, tie component.

UNIT-IV

Energy Balances:

Calculation of enthalpy changes, specific heat cipaenergy balances without chemical reaction,
heat of a reaction, energy balances that accouhfamical reaction, flame temperature.

Text Book:

1. Basic Principles and Calculations in Chemical Eegimg by David M.Himmelblau and James
B. Riqgs, Pedition, Prentice Hall India(2003).

Reference Books:

1. Chemical process Principles Part—1, Material aner@gnBalances by O.A.Hougen,K.M. Watson,
and R.A.Ragatz,"? Edition, John Wiley & Sons(2004)

2. Stoichiometry by B. Bhatt and S.Vord ddition, Tata McGraw Hill(2004)

3. Stoichiometry and Process Calculations by K. V.ayanan and B. Lakshmikutty, Prentice-Hall
of India Private Limited, New Delhi.



ChE 216 MOMENTUM TRANSFER

Lectures 4 periods/ week Sessional Marks : 40
Tutorials 1 period/ week Semester End Exam Marks : 60
Semester End Exam @ 3 hrs Credits : 4

Course Objectives

1. Tointroduce basis and models for fluids.

2. To provide basis for formulating conservative piohes.

3. To provide an understanding about compressibldgland flow past immersed bodies.
4. To study methods for transporting and measurinfpaf in various conduits.

Course Outcomes

i. To apply the concept of hydrostatic equilibrium atwl have a knowledge ofluid flow
phenomena.

ii. To determine engineering design quantities for femand turbulent flows.

iii. To work with compressible fluids, packed bed amétifzed bed columns.

iv. To work with variety of pumps and to estimate puessosses due to variofi®w measuring
apparatus.

UNIT — |

Basic Concepts:

Units and dimensions, dimensional analysis, siitylarequations of state, material and energy
balances.

Fluid Statics:

Nature of fluids, pressure concept, hydrostatidléagium, manometers and decanters.

Fluid Flow Phenomena

Concept of stream lines, stream tubes, velocitl fieiscosity, types of fluids, turbulence and its
nature, flow in boundary layers, its formation amdwth in tubes and on plates.

UNIT — I

Basic Equations of Fluid Flow:

Continuity, momentum and Bernoulli’'s equations.

Flow of Incompressible Fluids:

Relation between skin friction and wall shear, laaniflow in pipes, Hagen-Poiseuille equation,
turbulent flow in pipes, velocity distribution ediamns, friction factor, flow through channels ofrmo
circular cross section, friction from changes itoe#y or direction, flow of liquids in thin layers

UNIT — 1lI

Flow of Compressible Fluids:

Continuity equation, total energy balance, procesgecompressible flow, isentropic flow, adiabatic
frictional flow.

Flow Past Immersed Bodies:

Friction in flow through beds of solids, motion mdirticles through fluids, fluidization, mechanisin o
fluidization, pressure drop in fluidization, appitions of fluidization.



UNIT — IV

Transportation of Fluids:

Pipes, fittings, valves, pumps, fans, blowers, casgors, vacuum pumps, jet ejectors.

Metering of Fluids:

Venturi meter, Orifice meter, Rotameter, Pitot tuBeief introduction to target meters, Turbine
meters, Magnetic meters, Ultrosonic meters, Themeeérs.

Text Book:

1. Unit Operations of Chemical Engineering, Warren t@4be, Julian C.Smith, Peter Harridt, 7
Edition, McGraw Hill (2008)

Reference Books:

1. Perry’s Chemical Engineers Hand Book, Robert HP@&" edition, McGraw Hill(2007)

2. Coulson & Richardson’s Chemical Engineering, Voldimd.F. Richardson, J. H. Harker and J.
R. Backhurst, 8 edition, Elsevier(2006)



CHE 251 ELECTRICAL AND ELECTRONICS ENGINEERING LABO RATORY

Practicals . 3 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 2

Course Objectives

1. To know different types of power supplies, protegtdevices, different types of meters use(
AC and DC supplies.

2. How to connect the elements in series and pa@il& connect a network and give supply.

3. How to connect the different meters to measuraifierent electrical quantities.

4. How to conduct different test on the electrical afettronics equipment.

Course Outcomes

i. Studentis able to detect elements, functional ggand structure of unknown organic compound.
ii. Student acquires knowledge which is useful in praggean of different organic compounds.
iii. Student is able to determine physical parameters.

iv. Student is able to purify a given organic compound.

Verification of KVL and KCL.

Parameters of choke coil.

OC and SC Tests on transformer.

O.C.C Test on D.C. Shunt Generator

Load test on D C Shunt Generator

Brake test on D.C. Shunt motor.

Swinburnes test on D. C. Shunt machine

Load test on Three Phase squirrel - cage inductioior

© ® N o o b~ 0D PRP

VI Characteristics of Junction diode.

[N
o

. VI Characteristics of Zener diode.

IR
[N

. Zener Diode as Voltage Regulator.

[EnY
N

. Half wave Rectifier and Full wave rectifier.

[EnY
w

. Common Emitter configuration of a Transistor.
. Characteristics of FET.

. Characteristics of UJT.

[
[62 N



ChE 252 ORGANIC CHEMISTRY LABORATORY

Practicals 3 periods/ week Sessional Marks : 40

Semester End Exam Marks : 60

Semester end Exam: 3 hrs Credits : 2

Course Objectives

a b wN Pk

To know how various types of reactions can be apgh organic compound preparations.

To acquire knowledge about the qualitative analgssrganic compounds.

To learn how the yield of an organic compound camlé&termined.

To describe the preparation of suitable derivatdfesrganic compounds selected for analysis.
To apply the basic knowledge about functional gsoimgdentifying the given organic compound.

Course Outcomes :

Students would be able to identify the nature gpé of the given organic compound.

Students can prepare the required organic compourderivative and confirm its identity by
suitable methods.

Students can prepare solutions of different comagans.

iv. Student understands the principles behind the dpwednt of the instruments suitable for
chemical analysis. Later he can use the knowledlgeodifying the instruments.

Syllabus:

1)  Preparation of Aspirin

2)  Preparation of Benzanilide

3)  Preparation of m-dinitrobenzene

4)  Preparation of Benzoic acid

5)  Preparation of Dibromo aniline

6) Preparation of Methyl Orange

7)  Preparation of Parabenzoquinone

8)  Preparation of Nerolin

9) Detection of Extra elements

10) Analysis of compound - 1

11) Analysis of compound - 2

12) Analysis of compound - 3

13) Analysis of compound - 4

14) Analysis of compound - 5

15) Analysis of compound - 6

16) Note: Analysis of organic compound with single functibgeoups containing phenol,

aldehyde, ketone, carboxylic acid, amides, amimesiosaccharides with two derivatives.



ChE 253 MOMENTUM TRANSFER LABORATORY

Practicals : 3 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 2

Course Objectives

1. Experimentation, observation and analysis of playgbenomena in Fluid Mechanics.

2. Training students in measurement of the physiagpenties of fluids

3. Provide experience in collection, analysis, intetagtion and presentation of experimental ¢
Precision analysis and equipment limitations.

4. To measure the frictional losses in laminar andulent pipe flows

Course Outcomes

i. Students should be able to collect quality raw ftata an operation

ii. Students should be able to compare observed wétltigted performance

iii. Students should be abledommunicate the results of their analysis effegfive written and ore
reports

iv. Students should be able to function effectivelgn iab team
1. Determination of Friction factor

2. Determination of Minor losses

3. Orifice meter

4. Venturimeter

5. Open Orifice

6. V-Notch

7. Rectangular Notch

8. Centrifugal Pump Characteristics

9. Reciprocating Pump Characteristics
10. Reynolds Apparatus

11. Bernoulli’'s Apparatus

12. Packed Bed

13. Fluidized Bed

14. Pitot Tube

15. Rota meter



ChE 221 PROBABILITY AND COMPLEX ANALYSIS

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives:

1 To develop and implement a prototype of a matherab#issignment to connect Fourier transforms
and special functions to real world applications.

2 To introduce the undergraduate students to compledysis because technology we rely on
requires scientists and engineers to understasddpic. Complex analysis is widely used in the
fields of science and technology.

3 To introduce students to the algebra and geomdtrgomplex numbers and to the calculus of
functions of a complex variable. The emphasis bl on gaining a geometric understanding of
complex analysis functions, as well as developimgrutational skills in employing the powerful
tools of complex analysis for solving theoreticatiapplied problems.

4 To understand the basic concepts of probability stadistical inference, including confidence
interval, sampling size and hypothesis testing.

Course Outcomes:
After completion of the course, student’s posses:

i. Understand and apply basic concepts of probabiityuding calculating conditionaland un-
conditional probabilities.

ii. Understand the basic concepts of statistical infegeincluding confidence intervals,sample size
and hypothesis testing.

iii. Determine analytic function and can find the harm@onjugate.

iv. Apply Cauchy-Riemann equations and harmonic funstido problems of fluidmechanics,
thermodynamics and electromagnetic fields.

v. Integrate the given complex functions and can etalthe real definite integrals.

UNIT -1

Integral Transforms: Introduction, Definition, Fourier Integral Theorefwithout proof),
Fourier sine and cosine integrals, Complex fornthef Fourier Integral, Fourier Transforms,
Fourier sine and cosine transforms.

Complex Analysis: Introduction, Continuity, Cauchy’s Riemann equasionrAnalytic
Functions, Harmonic functions, orthogonal system.

UNIT =1l

Complex Integration: Cauchy’s Integral Theorem, Cauchy’s Integral Foanul
Conformal Mapping: Conformal mapping, linear fractional transformatip Special linear
fractional transformations, Mapping by other funos.

UNIT -1l

Series: Taylor’'s Series (without proof), Laurent’'s Ser{asthout proof).
Calculation of residues Zeroes and Singularities, Calculation of residiasluation of real
definite integrals (by applying the residue theorem



UNIT — IV

Probability and Distributions: Probability and problems related to probability ddiéion
theorem, multiplication theorem, Baye’s theorermddnial distribution, Poisson distribution,
Normal distribution.

Sampling and Inference: Sampling, Testing a Hypothesis, Sampling of Vagabt large
and small samples (Tests Concerning Means), Cha@dest: Definition, Goodness of fit.

Text book:

1. Higher Engineering Mathematics, B.S.Grewal™ 4@ition, Khanna publishers, New
Delhi, 2007.

Reference books:

1. Advanced Engineering Mathematics by Erwin Kreysdighnwiley & Sons, 8 edition,
2007.



ChE 222 APPLIED MECHANICS & MECHANICAL ENGINEERING

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To understand the variations in different type xabbforces & coplanar forces and their reacti
support,identify the difference between centricahtoe of mass& gravity to determine them

2. To estimate the thermal stress in a circblarin normal & tapering diameters and their vioizsd
with temperature, determine poisons ratio, bulk uhesk elastic modulus on thick& the
cylinders.

3. To understand about the properties of steam araehaviour at different pressures and spe
volumes, the knowledge regarding the steam gensrditee boilers, their classification wi
accessories and mountings.

4. The object is to impact about the drive systensy itlassification according to their applicatic
maximum power transmitted by the belt drives, geais bearings.

Course Outcomes

i. To understand the variations in different type xabbforces & coplanar forces and their reacti
support

ii. To identify the difference between centriod, cenfemass& gravity to determine them

iii. Toestimate the thermal stress in a circular bar imab & tapering diameters and their variati
with temperature

iv. To determine poisons ratio, bulk modulus& elastadumius on thick& thon cylinders

UNIT- |

Forces:

Concurrent Forces, Composition and Resolution pfastar Forces, Equilibrium of Coplaner forces.
Section Properties

Centre of gravity and Moment of Inertia of simplelacomposite elements.

UNIT-1I

Stress and Strain:

Simple stress and strain, Hooke's Law, factor détyathermal stresses, Lateral strain, modules of
rigidity, bulk modules, strain energy.

Thin and Thick Cylinders:

Thin and thick circular cylinders subjected to i and external pressure. Thin and thick cyliade
with spherical ends. Lame’s theorem and applicaahick cylinders.

UNIT- 111

Steam:

Generation of steam, Properties of steam, usesafistables and Mollier chart.

Steam Generators:

Classification — Cochran and Babcock-Wilcox boileezcessories and mountings, Fluidized Beds.

UNIT- IV

Drives:

Belts, expression for the ratios of tensions ondlaek and tight side, power transmitted, V-belts,
chain drives.

Gears:

Spur, helical, Bevel gear trains — simple and camplo



Bearings:

Purpose of bearings, slipper bearing, thrust bgaball and roller bearings.
Couplings:

Flange, flexible couplings, hooks joint, universalipling.

Text Books:

1. Strength of Materials, S. Ramamrutham™Bdition, Dhanpath Rai Publishers, Delhi (Unit — I,
I(2011)

2. Elements of Mechanical Engineering, Mathur, and tdelain Brothers, Delhi (Unit — 1lI, V),
(2005)

Reference Books:
1. Applied Mechanics & Strength of Materials, R. S.ugimi, 13"Edition, S. Chand & C0.(1977)
2. Basic Mechanical Engineering, T.J.Prabhu & Oth&fgdition, Scitech Publishers(2010)



ChE 223 PROFESSIONAL ETHICS AND HUMAN VALUES

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. Be able to demonstratedeptness of object oriented programming in dewedpgolutions t
problems, demonstrating usage of data abstractiecgpsulation and inheritance and skill
become a proficient programmer.

2. Have sound knowledge on objects, their behavretationships and modeled these objects il
functional application that the student will congpimodify, enhance and run.

3. Be able to implement one or more patterns involvieglization of an abstract interface .
utilization of polymorphism in thecotution of problems which can take advantage ofadyic
dispatching.

4. Learn other features of the C++ language includiemgplates, exceptions, forms of cast
conversions, covering all features of the language.

Course Outcomes

i. Ability to demonstrate mastery of C++ syntax andhaetics.

ii. Ability to demonstrate mastery of fundamental obmented programming techniques sucl
data abstraction, information hiding, encapsulatioheritance and polymorphism.

iii. Ability to read and modify substantial well-writt&w+ programs.

iv. Ability to create classes and programs in C++ #n@& correct, robust and capable of b
understood, reused and maodified by others.

UNIT-I

Human Values:

Morals, Values and Ethics, Integrity, Work Ethier8ce Learning, Civic Virtue, Respect for Others,
Living Peacefully, caring, Sharing, Honesty, Cowalyaluing Time, Co-operation, Commitment,
Empathy, Self-Confidence, Character, Spirituality.

UNIT-II

Engineering Ethics:

Senses of Engineering Ethics, Variety of moral @ssurypes of inquiry, Moral dilemmas, Moral
Autonomy, Kohlberg's theory, Gilligan's theory, Gensus and Controversy, Professions and
Professionalism, Professional Ideals and Virtudgories about right action, Self-interest, Customs
and Religion, Uses of Ethical Theories.

UNIT-MI

Engineering as Social Experimentation:

Engineering as Experimentation, Engineers as resplen Experimenters, Codes of Ethics, A
Balanced Outlook on Law.

Safety, Responsibility and Rights:

Safety and Risk, Assessment of Safety and Risk, Bésefit Analysis and reducing risk.

Workplace rights and responsibilities:

Collegiality and Loyalty, Respect for Authority, [Rertive Bargaining, Confidentiality, Conflicts of
Interest, Occupational Crime, Professional Riglsployee Rights, Intellectual Property Rights
(IPR), Discrimination, Limits on acceptable behavio large corporation, Organizational responses
to offensive behavior & harassment, Industrial dnitsy.



UNIT-IV

Global Issues:

Multinational Corporations, Environmental Ethics,orfputer Ethics, Weapons Development,
Engineers as Managers, Consulting Engineers, Eegireess Expert Withesses and Advisors, Moral
Leadership, Sample Code of Ethics like Indian tosti of Chemical Engineers(lIIChE), ASME,
ASCE, IEEE, Institution of Engineers (India), Indimstitute of Materials Management, Institution of
electronics and telecommunication engineers, Ireti,

Text Book:
1. Professional Ethics & Human Values, K.R. Govindas &enthil Kumar, Anuradha Publications.

Reference Books:

1. Ethics in Engineering Practice & Research by CaeoWhitbeck,? edition Elsevier(2011).

2. Ethics in Engineering by Mike Martin and Roland Beinger,3" edition, McGraw Hill. New
York (2012).

3. Professional Ethics& Human Values by R.S. Naagarad edition,New Age International
Publishers(2006)



ChE 224 PROCESS HEAT TRANSFER

Lectures 4 periods/ week Sessional Marks : 40
Tutorials 1 period/ week Semester End Exam Marks : 60
Semester End Exam @ 3 hrs Credits : 4

Course Objectives

1. Solve analytically using basic laws and semipirical correlations one dimensional steady
transfer problems for a variety of geometries.

2. Solve transient heat transfer problems using thgéd capacitance method.

3. Solve problems involving heat transfer by convett@md acquire a basic understanding of
transfer operations.
4. Develop the students ability to design or prediet performance of heat exchangers.

Course Outcomes

i. Describe the three modes of heat transfer matheatigtand physically..

ii. Estimate the thermal conductivity, convective hiahsfer coefficient and emissivity for &
application.

iii. Calculate convective heat transfer coefficientséoced, free, phase change problems.

iv. Design or predict the performance of different gypéheat exchangers.

UNIT — |

Introduction: Modes of heat transfer, basic laws of heat transfe

Conduction: Fourier law of heat conduction, steady state dmedsional heat conduction through
plane wall, cylindrical wall, spherical wall, comgte structures. Critical insulation thickness.
Unsteady state heat conduction through infinite,dkinite long solid cylinder, sphere.

UNIT — I

Convection: Heat exchange equipment, heat flux and heat wamsfefficients, thermal boundary
layer, dimensionless numbers in heat transfer lagid $ignificance.

Forced Convection: Heat transfer by forced convection inside tubes durcts in laminar, transition
& turbulent flow. Analogy between heat and momemtiansfer, Reynold’s, Prandtl and Colburn
analogies.

Natural convection: Grashoff number, natural convection from verteadl horizontal surfaces.

Heat transfer to liquid metals: Forced convection over exterior surfaces. Heaistea for tubes in
cross flow.

UNIT — 11l

Heat transfer to fluids with phase changeHeat transfer from condensing vapours; film wigd a
drop wise condensation, derivation and practica af Nusselt equation, condensation of super
heated vapours, Effect of non-condensable gasesitenof condensation. Heat transfer to boiling
liquids; Boiling of saturated liquid, maximum flland critical temperature drop, minimum flux and
film boiling, sub-cooled boiling.

Radiation: Thermal radiation, emission of radiation, absamptiof radiation by opaque solids,
radiation between surfaces, radiation to semitramsyg materials, combined heat transfer by
conduction, convection and radiation.

UNIT - IV

Heat-Exchange Equipment: Shell & tube heat exchangers, plate — type exdarangextended
surface equipment, scraped - surface exchangardeneers and vaporizers, heat transfer in agitated
vessels and packed beds.



Evaporation: Types of evaporators. Performance of evaporatoegacity and economy of
evaporators, boiling point elevation and Duhringike, material and energy balances in single effect
evaporator. Multi effect evaporators; methods efifag, capacity and economy.

Text Book:

1. Unit Operations of Chemical Engineering, Warren £@4be, Julian C.Smith, Peter Harriof, 7
edition, McGraw Hill, New Delhi (2008)

Reference Books:

1. Heat Transmission by H. William and Mc Adams, Mc@dill(1954)

2. Process Heat Transfer by Donald, Q.Kern, McGraw(24D1)

3. Process Heat Transfer—Principles and ApplicationsRobert W Serth, %7 edition, Elsevier
Science & Technology Books(2007)



ChE 225 MECHANICAL OPERATIONS

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the students with the terminology of rthedynamics like system, properti
processes, reversibility, equilibrium, phases, congnts; the relationship between heat and
by understanding the significance of the first lEwhermodynamics;

2. To learn how to obtain or to estimate the thernmal solumetric properties of real fluids, f
limitations imposed by the second law of thermodyita on the conversion of heat towork.

3. To learn chemical reaction thermodynamics andgfdieation tohomogenous and heterogene
chemical reactions with multiple components.

4. To learn the applications of energy balances imattedysis of batch, flow, and cyclical proces
including power cycles, refrigeration.

Course Outcomes

i. Students will be ableot understand the role and relevance of Chemicalingéagnc
Thermodynamics

ii. Students will be able to Understand and analyzegages such as isothermal

iil. Students will be able to explain the property refabf homogeneous phases

iv. Students will be able to understand and Analyzanstpower cycles; refrigeration cycles

UNIT — |

Properties and Handling of Particulate Solids:

Characterization of solid particles: shape and, sizi@ged particle size analysis, specific surface of
mixtures, average particle size, number of pagiaemixture, screen analysis and standard screen
series, size measurements with fine paticles. Ptiepeof masses of particulate, storage and
conveying of solids.

Size Reduction

Characteristics of comminuted products, energy @maler requirements in comminution, crushing
laws and work index. Equipment for size reductiomishers, grinders, ultra fine grinders and cutting
machines. Equipment operation; Open circuit andedacircuit operation, energy consumption, size
enlargement.

UNIT — I

Mechanical Separations

Screening, screening equipment; stationary, giiagl gyratory, vibrating, revolving screens.
Comparison of ideal and actual screens, materlahbas over screen, Capacity and effectiveness of
screens.

Materials Separation:

Magnetic separators, Electro- static separatordrattu flotation.

UNIT — 1lI

Filtration :

General consideration, cake filters, centrifug#iefs, filter media, filter aids. Principles of K&a
filtration: Pressure drop calculations, constané fdtration, constant pressure filtration. Claiifg
filters; liquid clarification, gas cleaning, primpde of clarification.



UNIT — IV

Gravity Sedimentation Processes

Gravity classifiers, sorting classifier; sink andat methods, differential settling methods, clars
and thickeners. Centrifugal sedimentation processgdones, hydroclones, centrifugal decanters,
jigging and tabling.

Agitation and Mixing Liquids :

Purpose of agitation, agitation vessels, power wmpsion in agitated vessels. Blending and mixing.
Mixing of Solids:

Measures of mixer performance, mixers for noncateesolids, mixers of cohesive solids.

Text Book:

1. Unit Operations of Chemical Engineering, WarrenMcCabe, Julian C.Smith, Peter Harriof, 7
Edition, McGraw Hill(2008).

Reference Books:

1. Chemical Engineering, vol.-ll, J.H.Coulson and Rictson, 8 edition,Elsevier India (2006)

2. Mechanical Operations for Chemical Engineers, CNislrayana and B.C.Bhattacharyya, Khanna
Publishers (1992).

3. Perry’s Chemical Engineers Hand Book, Perry Rohed"Hdition, McGraw Hill(2007)



ChE 226 CHEMICAL ENGINEERING THERMODYNAMICS-I

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide knowledge on properties of solids, hemyl size reduction techniques and sci
analysis.

2. To provide the fundamentals of the screening aneksing effectiveness.

3. To provide thenecessary tools to obtain quantitative solutiomdifwation and learn the differe
types of filteration equipment.

4. To provide knowledge on mixers and agitators remlin chemical process industries.

Course Outcomes

i. Understand the properties of solids and differgpés of size reduction principles.

ii. Analyse the best screening equipment necessathemical industries.

iii. ldentify the best suitable filteration equipmendalesign of the filter equipment

iv. ldentify the best mixers and agitators @ chemical industry depending on their spe
requirements.

UNIT — |

The First Law and other Basic Concepts:

Relevance and scope of chemical engineering themamdics, internal energy, first law of
thermodynamics, energy balance for closed systéheymodynamic state and state functions,
equilibrium, the phase rule, the reversible procesastant volume and constant pressure processes,
enthalpy, heat capacity, mass and energy balancepén systems.

UNIT — I

Volumetric Properties of Pure Fluids:

PVT behavior of pure substances, Virial equatiohsstate, the ideal gas, applications of Virial
equations, cubic equations of state, generalizegletions for gases and liquids.

The Second Law of Thermodynamics

Statements of Second law, heat engines, thermodgn@mperature scales, entropy, entropy and
probability, entropy changes of an ideal gas, nmattieal statement of second law, entropy balance
for open systems, calculation of ideal work and Veark, third law of thermodynamics.

UNIT — 1lI

Thermodynamic Properties of Fluids:

Property relations for homogeneous phases, Maxsvelfjuations, residual properties, two phase
systems, thermodynamic diagrams, generalized properrelations for gases.

Applications of Thermodynamics to Flow Processes:

Thermodynamics of flow processes —duct flow of coespible fluids, Turbines, compression
processes

UNIT — IV

Refrigeration and Liquefaction:

Refrigeration, Carnot refrigeration, vapor — conggien cycle, choice of refrigerant, absorption,
refrigeration, heat pump, liquefaction process.



Text Book:

1. Introduction to Chemical Engineering ThermodynantgsJ.M.Smith, H.C.Vannessand M.M.
Abbott7th Edition (In Sl units), Tata McGraw Hill{R9).

Reference Books:

1. Chemical Engineering Thermodynamics by T.E. DauldécGraw Hill(1985).

2. Chemical Engineering Thermodynamics by Y.V.C.Rawoiversity Press(1997).

3. Atextbook of Chemical Engineering Thermodynamig&ibV. Narayana, PHI(2009)



Practicals ;3 periods / week Sessional Marks : 40
University Exam Marks : 60

ChE 261 MECHANICAL OPERATIONS LABORATORY

University Exam : 3 hrs

Course Objectives

1.

Have sound knowledge on objects, their behavietationships and modeled thasgects into

functional application that the student will congpimodify, enhance and run.

Be able to implement one or more patterns involvieglization of an abstract interface .
utilization of polymorphism in the solution of plems which can take advantage of dyne

dispatching.

Learn other features of the C++ language includemmphtes, exceptions, forms of casti

conversions, covering all features of the language.

Exploit their awareness to understand interreladebdjects and be able to effectively util

current platforms and tools.

Course Outcomes

© ® N o o b~ 0D PE
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Understand the properties of solids and differgpes of size reduction principles
Able to Use the best screening and settling metirodsemical industries.

i. Able to decide the best separation operation neiedeltemical process industries

Able to design a liquid solid separation equipments

Sampling by Riffle, Cone & Quartering and Bulk medh
Grindability index (G.l.) of coal.

Ball Mill

Sink and float.

Optimum time of sieving.

Verify the laws of crushing.

Effectiveness of a given screen by hand sieving
Effectiveness of a given screen using vibratingdRatieving

Magnetic separator

. Terminal settling velocity in viscous medium.
. Plate & Frame filter press

. Centrifugal separator.

. Mixing Index

. Cyclone separator.



ChE 262 COMPUTATIONAL PROGRAMMING LABORATORY

Practicals ;3 periods / week Sessional Marks : 40

University Exam Marks : 60

University Exam : 3 hrs Credits : 2

Course Objectives

1 To Learn basics in EXCEL/MATLAB skills

2 To solve linear/polynomial regression problems

3 To solve problems involving iterative solutions

4 To successfully employ programming both In EXCEId &ATLAB
Out Comes

Students shall be able to:

iii.
iv.

1

Successfully employ EXCEL/MATLAB skills

Solve linear/polynomial regression problems

Solve problems involving iterative solutions

Successfully employ programming both In EXCEL andTMAB

EXCEL AND MATLAB BASICS: Introduction, Plotting Gahs, Using Built in Functions to
Solve Regression and Iterative Solutions, UsinggsdProgramming in Excel and MATLAB.

Numerical Methods:Roots of algebraic equation; Bmtuof simultaneous equations; Regression
analysis; Interpolation, Extrapolation and Numdri@ifferentiation; Numerical Integration;
Solution of ordinary differential equations.

Application of Numerical Methods to SolveChemicalgiheering Problems: Material and Energy
Balances-Fluid flow operations-Heat transfer andagévation-Mass transfer operations-
Thermodynamics-Mechanical Operations-PredictioRrafperties.

Introduction to Aspen Plus



ChE 263 COMMUNICATION SKILLS LABORATORY

Practicals ;3 periods / week Sessional Marks : 40
University Exam Marks : 60
University Exam : 3 hrs Credits : 2

Course Objectives-

1. Toincorporate creativity and innovative thinkimggroblem solving.

2. Students will be trained to acquire conclusionsgsiell structured and logical reasoning.

3. To select and apply appropriate qualitative andl@ntitative analytical methods and to identify
reasonable alternatives.

4. To develop a reasonable line of argument by ugadigl and reliable evidence, avoiding appeals
to the emotions.

5. To bring about an understanding of the importariaaterpersonal skills in both professional and

personal lives.

To extend their abilities to listen effectivelyarvariety of situations for a variety of purposes.

To extend their abilities to: read fluently and tidently a variety of texts for a variety of

purposes.

8. Train the students to make inferences from infoimmain a sentence or paragraph, cause and
effect logic, functional concepts and context clues

No

Course Outcomes

i. Arrive at objective, well-reasoned decisions irsm@ble time.

ii. Understand creativity and blocks to creativity.

iii. The student holds a particular value or belief thaw exerts influence on his/her behaviour so
that it becomes a characteristic.

iv. Comprehend and use language with accuracy, clanty discernment.

v. Students focus on assignments using processesppiit content rather than on lectures and
simply acquiring content.

vi. Students express ideas in a non-judgmental envieahmhich encourages synthesis and creative
applications.

vii. Problem-solving exercises nurture students’ cogmitibilities.

viii. Students will understand and measure the impadctidgrfrom their analyses by knowing their
limitations.

1. Analytical Thinking

* Emotional intelligence, emotional quotient, cogretiskills, analysis and logical
thinking, creative thinking and lateral thinking

* Managing anger, failures, disappointments

» Positive approach

Interpersonal Skills / People Skills

2. Behavioral skills - Attitude, self esteem, émanagement,
punctuality, confidence, integrity
» Case studies

* Role play
* Mock press
3. Listening skills — Effective listening

4. News paper reading — Reading aloud



5. Group discussion — Do’s and Don’ts, modulation ate

Text books

1. Listening skills - Shrinky Slicy
2. Call centre Stories — Case Studies.

Reference books

1. Kevin Gallagher, Skills Development for Businessl aManagement Student¥. Edition,
Oxford university press. 2010.

2. Daniel Goleman, Working with Emotional Intelligen@®98) Bantam Books

3. Hari Mohan Prasad &Rajnish Mohan, How to prepareGooup Discussions and Interview,

2"%dition, TMT



ChE 311 MATERIAL TECHNOLOGY

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the background knowledge about the siracand properties of various metallic
nonmetallic materials of construction starting frimdamentals.

2. To develop the understanding of presgay- materials demand a thorough knowledge of |
engineering and scientific principles, includingystal structure, crystal imperfections, t
treatment techniques, elastic and plastic behavior.

3. To understand the various types of materials witlemphasis on structupgeperty relationshig
and materials selection: metals, polymers and desam

4. To graduate the students who contribute to thedfgssion and society through enginee
practice, research and development.

Course Outcomes

i. An ability to apply knowledge of mathematics, plegsichemistry, materials and statistic:
identify, formulate and solve the problems encowgttein the production or application o
material.

ii. Apply and integrate knowledge from the major eletseof the field (structure, propertis
processing, and performance) to solve materiaécgeh and design problems.

iii. Use the techniques, skills and modern engineeoalg necessary engineering practice.

iv. Apply advanced science (such as chemistry and gé)yand engineering principles to matel
systems.

UNIT — |

Atomic structure and chemical bonding: Structure of an atom, quantum states, perioditetab
lonization potential, electron affinity and Electiegativity.

Chemical bonding: Types of bonds, lonic covalent, metallic and seleoy bonding, properties and
bond characteristics.

Crystal geometry and structure determination geomaly of crystals: space lattices, crystal
structures, miller indices of crystallographic pemsind directions, structure determination by x-ray
diffraction, Bragg law, powder method.

Structures of solids and crystal imperfections:crystalline and non-crystalline solids, inorganic
solids, ionic solids, cubic systems packing efficig and co-ordination number.

Crystal imperfections: point, line and surface imperfections.

UNIT — I

Phase diagrams and phase transformationsConstitution of alloys, phase rule, single compudne
systems, two component systems, binary phase diagratie line rule, lever rule, isomorphus,
eutectic, eutectoid, peritectic and peritectoideys with simple examples.

Metal shaping processes and their brief studyRolling, forging, drawing, extrusion.

Strengthening of metals and alloys:Grain refinement, solid solution strengtheningspéirsion
strengthening, strain hardening and precipitataméning.

Heat treatment of steels applied to the materials sed in chemical industry: Annealing,
normalising, hardening and tempering.



UNIT — 11l

Elastic behavior of materials Plastic deformation:Mechanism of slip and twinning.

Creep: Mechanism and methods to reduce Creep in materials.

Fracture: Fracture in ductile and brittle materials, Fatiddeehanism and preventive methods
Oxidation and corrosion: Basic principle, types of corrosion, various cofiigamethods.

UNIT — IV
Metals and alloys Types of metals and alloys used in chemical p®aedustry, Criteria of selection
of materials of construction in process industByief study of composite materials

Text Book:
1. Material Science and Engineering by V.Raghavare8ition, Prentice Hall of India Pvt.Ltd.,
,New Delhi (2009)

Reference Books:

1. Material Science and Engineering by R.K.Rajptieglition S.K.Kataria & Sons,, Delhi(2005).

2. Material Science for Engineering by D.Callisters\lily & Sons, New Delhi (2006)

3. Elements of Material Science and Engineering by Véock, L.H,6" edition., PHI,New Delhi
(1989)



ChE 312 MASS TRANSFER OPERATIONS — |

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To impart knowledge on how certain substances gud#ére change in composition, chang
phases and exhibit the properties according tchlaged environment.

2. To learn given a physical description of a systeenable to compute or determine the applic
diffusion and mass transfer coefficients from mathtcal models, engineering data,
correlations.

3. To explain the students with the basic principlemass transfer operations and other separ
processes with examples.

4. To describe and illustrate to the students thepegent used in operations involving mass trar
and other separation processes with their advastage disadvantages.

Course Outcomes

i. An ability to define the basic principles of masansfer operations and other separe
processes.

ii. An ability to apply knowledge of maths and scieteeroblems in mass transfer

iii. An ability to identify the major parts of variousass transfeequipment , conduct experime
and prepare tables and graphs that effectivelyeptesxperimental results.

iv. An ability to identify the basic techniques for maeement of diffusivity, mass trans
coefficient, evaporation rate, absorption, Sizifiggaked and plate columns, humidification ¢
dehumidification, drying rate, Time of drying.

UNIT- |

Molecular Diffusion:

Steady state diffusion into fluids at rest andaminar flow, continuity equation, Fick’s law, diffion
coefficient, diffusion in binary gas mixtures—onemponent stagnant, equimolar counter diffusion,
non-equimolar counter diffusion, estimation of dffivities in liquids and gases, diffusion in solids

UNIT- Il

Mass transfer coefficient:

Mass transfer into a single phasenotation for mass transfer coefficients for liquehd gases, mass
transfer from gas into a flat falling liquid filngherwood number, Peclet number, Schmidt number,
Reynolds number, mass transfer coefficient coigaiat for laminar and turbulent flow in circular
pipes, film theory, penetration theory, surfaceemeal theory, analogy between mass, heat and
momentum transfer.

Mass transfer between phasesDiffusion on both sides of an interface, relatiuipsof overall mass
transfer coefficient with either side mass transfegfficient

UNIT-I

Equipment for Gas-Liquid Operations:

Gas dispersed:Sparged vessels — diameter of gas bubbles, gdsippbpecific interfacial area, mass
transfer coefficient, Tray towers — bubble capdray

Liquid dispersed: Venturi scrubbers, wetted wall tower, spray tovpacked tower, types of packing,
mass transfer coefficient in packed tower.



Humidification:

Vapor-gas mixtures, absolute humidity, dry bulb penature, relative saturation, percentage
saturation, dew point, enthalpy, psychrometric thaxir-water system, wet bulb temperature, Lewis
relation, Adiabatic operation — design of water lowp with air, Non-adiabatic operation —
evaporative cooling.

UNIT- IV

Drying: Batch drying, rate of batch drying, time of dryimgechanism of batch drying, equipment for
batch and continuous drying operations.

Crystallization: Crystal geometry, nucleation, crystal growth, egquént— vacuum crystallizer &
draft tube crystallizer.

lon Exchange: Types of ion exchange, mechanism for rate of iahange

Membrane Separations:Mechanism, Membrane modules, dialysis, pervapmrati

Text Book:
1. Mass Transfer Operations, Robert E. Treybéﬂ,eﬁlition, International Edition, McGraw Hill
(1981).

Reference Books:

1. Unit Operations of Chemical Engineering, WarrenMcCabe, Julian C.Smith, Peter Harriof, 7
Edition, McGraw Hill( 2008).

2. Transport process and separation process principlesstie John Geankoplis™4dition, PHI
(2009)

3. Separation Process Principles, J D Seader anddgly,H# Edition, John Wiley & sons (2006).



ChE 313 INORGANIC CHEMICAL TECHNOLOGY

Lectures 3 periods/ week Sessional Marks : 40
Tutorials . 1 periods Semester End Exam Marks : 60
Semester End Exam @ 3 hrs Credits : 4

Course Objectives

1. Know various inorganic chemical manufacturing pssess.

2. Know the important unit operations of some majarganic chemical processes.
3. Understand problem solving in chemical processes.

4. Learn how to analyze and evaluate complex induigtraresses.

Course Outcomes

i. Demonstrate basic knowledge of chemical conceptkids in handling chemical materials
equipment.

ii. Demonstrate conceptual knowledge & laboratory pieficy in the area of chemical analysis.

iii. Demonstrate proficiency in the use of analyticatinmentation generally found in the chem
industry.

iv. Exercise safety in the laboratory & adhere to gatetalth &environmental regulation.

UNIT — |

Introduction :

Objectives, unit processes and unit operationse@eirundamentals
Water:

Water conditioning and waste water treatment.

Alkali Industries :

Soda ash, caustic soda and chlorine.

UNIT — I

Ceramic industries

Raw materials and manufacturing process’s, refresto
Cement:

manufacture, special cements

Glass:

Raw materials, manufacture, special glasses
Industrial gases

Nitrogen, Carbon dioxide, hydrogen and oxygen

UNIT -1l

Nitrogen industries:

Synthetic ammonia, urea, other nitrogenous fegtiiz nitric acid.
Phosphate Industries:

Phosphoric Acid, calcium phosphate and super plaisph
Potassium Industries:

Potassium chloride and potassium sulphate.

UNIT - IV

Sulfur and sulfuric acid:

manufacture of sulfur and sulfuric acid.
Hydrochloric acid:

Manufacture of Hydrochloric acid



Aluminum Industries:
Aluminum sulfate and alum
Nuclear industries. Uranium and thorium fission, nuclear fuels

Text Book:

1. Dryden’s Outlines of Chemical Technology for*2@Century by M.Gopal Rao and M.Sitti§,3
edition, East West Press(2010).

Reference Books:

1. Shreve’s Chemical Process Industries byG.T. AustiGraw Hill, 5" edition (1984)

2. A Text Book of Chemical Technology (Volume Il), GPanday, Vikas Publishers

3. Chemical Process Technology by Jacob A.MoulijinchMél Makkee and Annelies Van Diepen,
John Wiley & Sons(2001)



ChE 314 CHEMICAL REACTION ENGINEERING — |

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide knowledge on different types of readioreaction rate, collection and analysi:
reaction rate data to derive rate expressions.

2. To provide knowledge on different kinetic modelsatalyze the batch reactor data

3. To provide knowledge of different types of react@Batch, semi batch, CSTR, PFR) anc
derive the design equations of ideal reactors fnorte balance.

4. To provide a foundation on deriving rate expressiton series, parallel, reversibleactions an
the knowledge about product distribution in mubipkactions, recycle reactors and auto cate
reactions.

Course Outcomes

i. Analyze kinetic data and determine the rate expmsgreaction order and specific reaction r
for a reaction.

ii. Derive and solve design equations for batch, settahband steady state flow reactors.

iii. Solve appropriate rate expressions for series,lleaend reversible reactions. Understand
performance characteristics and the advantagediaadvantages of major reactor types

iv. Analyze multiple reactions to determine selectiabd yield.

UNIT — |

Overview of Chemical Reaction Engineering:

Thermodynamics, chemical kinetics, classificatioh reactions, variables affecting the rate of

reaction, definition of reaction rate.

Kinetics of homogeneous reactions: Concentratiopeddent term of rate equation, temperature
dependent term for rate equation, searching foreahamism, predictability of reaction rate from

theory.

UNIT — I

Interpretation of Batch Reactor Data:

Constant volume batch reactor, variable volumetbadactor, temperature and reaction rate, search
for a rate equation.

UNIT — 11l

Introduction to Reactor design:

Single ideal Reactor: Ideal batch reactor, spate tand space velocity, steady state mixed flow
reactor, steady state plug flow reactor, holdingetand space time for flow systems.

UNIT - IV

Design for Single Reactions:

Size comparison of single reactors, multiple reasystems, recycle reactor, autocatalytic reactions
Design for multiple reactions:

Reactions in parallel, reactions in series, coirtggtatterns, product distribution.

Text Book:

1. Chemical Reaction Engineering, Octave Levenspitedtion, John Wiley & Sons(1998)
Reference Books:

1. Elements of chemical reaction engineering, H.S &od" edition, PHI(2009)

2. Chemical Engineering Kinetics, J.M.Smitlf, &dition, McGraw Hill (1981).



ChE 315 CHEMICAL ENGINEERING THERMODYNAMICS-II

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course objectives

1. To understand the concept of adiabatic and theatetiame temperatures and to explain
effect of temperature on the enthalpy change dieanical reaction.

2. To introduce the concepts of chemical potentiahriipl properties ,property relations fioeal
gases, fugacity excess properties and to develephoretical foundation for applications
thermodynamics to gas mixtures and liquid solutions

3. To perform the phase equilibrium calculations ussimple models for VLE, Gammal/F
approach and equation of state approach.

4. To determine the effect of temperature, pressuik iaitial composition on the equilibriu
conversion of chemical reactions.

Course Outcomes

i. Students will be able to perceive the principleshefat effects of industrialeactions an
temperature dependency of heat of reaction.

ii. Students will be able to understand the procediaresstimating the thermodynamic proper
and perform thermodynamic calculations orientedthie analysis and design of chem
processes

iii. Students will be able to understand how to chooseaaanable model to estimate the phy:
properties of a substance or a mixture of substance

iv. Students will be able to estimate the equilibriuompositions of mixtures under phase
chemical-reaction equilibria.

UNIT — |

Heat effects:

Sensible heat effects, temperature dependenceabfchpacity, heat effects accompanying the phase
changes, the standard heat of reaction, formatimhcambustion, temperature dependencatdf,

heat effects of industrial reactions.

UNIT — I

Solution thermodynamics:

Fundamental property relation, chemical potentsaterion for phase equilibria, partial properties,

ideal gas mixtures, fugacity and fugacity coeffit® generalized correlations for fugacity

coefficients, the ideal solution, excess properties

Solution Thermodynamics Applications:

Liquid phase properties from VLE data, activity ffmgent, excess Gibb's energy, Gibb's Duhem
equation, data reduction, thermodynamic consistentydels for excess Gibb's energy, property
changes of mixing, heat effects of mixing processes

UNIT = 11l

Vapor-Liquid Equilibrium:

Nature of equilibrium, Phase rule, Duhem’s Theor®iE: Qualitative behavior, simple models for
VLE, VLE, modified Raoult’s Law, VLE from k — valsecorrelations.

Phase Equilibrium:

The Gamma / Phi formulation of VLE, VLE from culequations of state, equilibrium and stability,
LLE, VLLE, SLE, SVE.



UNIT - IV

Chemical Reaction Equilibrium:

The reaction coordinate, application of equilibrigriteria to chemical reactions, the standard Gibbs
Energy change and the equilibrium constant, eftdctemperature on the equilibrium constant,
evaluation of equilibrium constants, relation ofudigrium constants to composition, equilibrium
conversions for single reactions, phase rule andeBus theorem for reacting systems, multireaction
equilibria.

Text Book:

1. Introduction to Chemical Engineering ThermodynamigsJ.M.Smith, H.C.Vannessand M.M.
Abbott7"Edition (In Sl units), Tata McGraw Hill(2009).

Reference Books:

1. Chemical Engineering Thermodynamics by T.E. DaubécGraw Hill(1985).

2. Chemical Engineering Thermodynamics by Y.V.C.Rawiversity Press(1997).

3. Atextbook of Chemical Engineering ThermodynamigbV. Narayana, PHI(2009)



ChE 316 PROCESS INSTRUMENTATION

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the basic principles of primary senséhgments, transducers, transmitters, indici
and recorders in process industries.

2. To provide knowledge on types of instruments usedrfeasurement of temperature

3. To provide knowledge on the choice of measuringrimsents and statistical background of
methods and limitations of measurement technigolegressure and vacuum.

4. To provide an understanding on instrumental metfimdsomposition analysis

Course Outcomes

i. Understand the basic measurement principles gbhilgsical quantities of interest.

ii. Understand principles involved in the measuremadtantrol of industrial processes

iii. Familiar with instruments and devices availabledesigning process control system

iv. Learn various sensors used for measurement of ggqo@rameters such as temperature,
pressure, level etc. covering principle of operatgpecifications etc.

UNIT -1

Qualities of Measurement:

Elements of instruments, static characteristicsadyic characteristics, dynamic response of st 1
order, and % order systems.

Process Instrumentation

Recording instruments, indicating and signalingrumaents, transmission of instrument readings, the
control center, instrumentation diagram, diagrancraintrol center layout, process analysis.

UNIT — I

Temperature measurement

Expansion thermometers, thermo- electric tempezatmeasurement, Resistance thermometers,
radiation temperature measurement.

UNIT = 1l
Pressure, Level and flow measuring instruments:
Measurement of pressure and vacuum, measurembkaadfand level, Flow metering.

UNIT - IV

Methods for composition analysis:

Absorption spectroscopy, Atomic Absorption Speatopy, emission spectroscopy, mass
spectroscopy, color measurement by spectrometess, @nalysis by thermal conductivity,
refractometer, Gas chromatography, High Performargqad Chromatography.

Text Book:

1. Industrial Instrumentation by Donald P. Eckmahedition, Wiley Eastern Ltd.(2004)

Reference Books:

1. Principles of Industrial Instruments by PatrenaBfsedition, Tata McGraw Hill(2010)

2. Instrumental Methods of Chemical Analysis by R. @laep, Chatwal andSham K. Anand,
Himalaya Publishing house(2007).

3. Introduction to Chemical Analysis by Robert D. Bnad™ edition, McGraw Hill(2012).



ChE351 PROCESS HEAT TRANSFER LABORATORY

Practicals ;3 periods / week Sessional Marks : 40
University Exam Marks : 60
University Exam : 3 hrs Credits : 2

Course Objectives

1. To apply the concepts of heat transfer, fluid dyitanand thermodynamics to the design
operation of heat transfer experiments.

2. To develop practical understanding of common heatster equipments.

3. To develop skills in experimental design and treshboting.

4. To develop skills in data collection, analysis amérpretation.

Course Outcomes

i. Students should be able to collect quality raw ftata an operation

ii. Students should be able to compare observed wattigied performance

iii. Students should be able to communicate the resulteir analysis effectively in written and o
reports

iv. Students should be able to function effectivelg liab team

Thermal conductivity of a metal rod

Natural convective heat transfer coefficient oredigal surface

Temperature distribution along a pin fin under na@taonvection and forced convection

Heat transfer coefficient in forced convection.

a > wnh e

Overall heat transfer coefficient for a fluid inrpkel and counter flow in double pipe heat
exchanger.

Stefan- Boltzmann constant.

Emissivity of a metal rod.

Heat transfer coefficient for a fluid through aded pipe.

© ©® N o

Temperature distribution through composite walls.

10. Boiling heat transfer

11. Overall heat transfer coefficient for a fluid flawa shell and tube heat exchanger.
12. Unsteady state heat transfer in a rod.

13. Overall Heat transfer coefficient for a fluid flaw agitated vessels.

14. Overall Heat transfer coefficient for a fluid fldw a jacketed kettle.

15. Rate of evaporation in single effect evaporator.

16. Heat flux for a fluid flow through heat pipe.

17. Heat transfer coefficient in drop wise & film typendensation (Demonstration).



ChE 352 MASS TRANSFER OPERATIONS LABORATORY:-I

Practicals ;3 periods / week Sessional Marks : 40
University Exam Marks : 60
University Exam : 3 hrs Credits : 2

Course Objectives

1. Determines experimentally the diffusion coefficiembinary systems of liquids and gases
2. Understands surface evaporation in stationary amdng surfaces

3. Studies dynamics of single drop hydrodynamics artbpated plate tower.

4. Determines the kinetic and equilibrium parametédrping of wet solids

Course Outcomes

i. Ability to design experiments to obtain mass trangfoefficients like diffusion coefficient
liquids and gases.

ii.  Ability to troubleshoot problems in liquid — ligiextraction perforated towers or spray towers.

iii. Ability to calculate drying rates of wet solids avalatile chemical spills.

iv. Ability to design gas — liquid absorbtion columns.

Diffusivity coefficient for liquid-liquid system.

Diffusivity coefficient for given vapor-Gas system

Mass transfer coefficient for Surface evaporatiba lquid

Hydrodynamics of single drop extraction

Hydrodynamics of perforated plate tower

Hydrodynamics in a spray column

Mass transfer coefficient in a perforated plategow

Mass transfer coefficient in a wetted wall tower

© ©® N o g pr w NP

Mass transfer coefficient in a Packed bed absarptio
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. Batch drying.
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. Humidification
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. Dehumidification
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. Solid dissolution
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. Venturi scrubbers.



CHE 353 ADVANCED COMMUNICATION SKILLS LABORATORY

Practicals ;3 periods / week Sessional Marks : 40

University Exam Marks : 60

University Exam : 3 hrs Credits : 2

Course objectives:

1
2

co~NO O~ W

To expose the students to a variety of learnendligemethods of language learning

To train the students to use language effectivelfate interviews, group discussion and public
speaking

To initiate the students to speak better

To expose the students to corporate etiquette

To develop proficiency in presentation

To train the students in speech writing

To develop employability skills

To develop civic sense and concern to the society

Course outcomes:

iii.
iv.
V.
vi.
Vii.
Viii.

N o o b~ w

The student develops a variety of learner —friemaéthods of language learning
The students are capable of using language efédgtto face interviews, group discussion and
public speaking
The students develop confidence level to speakibett
The students learn the corporate etiquettes
They are proficient in presentations
The students develop felicity of expression
The students develop employability skills
The students turn out to be responsible and besenvece minded.
Employability skills — Interview skills
Critical appreciation
» Poems
* Short stories
» Life stories
» Excerpts of great personalities
Film clippings
Briefing and explaining
Board room discussions
Presentations
Mini Projects

Assignment on — Visiting orphanages, old age hommespitals, bank, traffic etc.



8. Speech writing

» Acceptance speech

* Hosting

* Vote of thanks

» Introducing people on the stage
» Farewell speech

e Compeering

 Commentary

* Thank you speech

Books
1. Soft skills for Everyone — Jeff Butterfield
Cengage learning ,First print 2010, Third IndiapfR& 2012
2. Personality Development and Soft Skills - Barun KrOxford University Press , First
published 2011.



ChE 321 INDUSTRIAL POLLUTION CONTROL

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the student knowledge on environmentabacts of human activitiesand
understanding of the factors which determine howssion legislation is approached anc
relevant legislation.

2. To provide knowledge of the unit operations and pnbcesses which can be used for emis
abatement

3. To provide knowledge on the sources, affects amttrcbmeasures of air pollution.

4. To provide knowledge of the concepts of waste mizaion, clean technology and gre
chemistry.

Course Outcomes

i. Describe and quantify health risks due to toxicneicals.

ii. Perform basic mass balancdsymulate flow sheets and carry out preliminaryirsiz for
biological unit operations for pollutant removatinding activated sludge and trickling filters.

iii. Describe mobile and stationary sources of air patits and their removal processes from
environment

iv. Define hierarchies for pollution prevention. Dissw®ncepts and examples of clean techno
waste minimization

UNIT — |

Introduction:

Man & Environment, Types of Pollution, Pollutionrdool aspects.

Industrial Pollution emissions & Indian Standards:

Industrial emissions-Liquids, Gases, Environmehtislation, Water quality management in India,
Air Act -1981.

UNIT — I

Water Pollution:

Removal of BOD, Biological oxidation, Biological inbation units, Anaerobic treatment, Removal of
Chromium, Removal of Mercury, Removal of Ammoniagh), Treatment of Phenallic effluents.

UNIT — 1lI

Air Pollution:

Removal of Particulate matter, Removal of Sulfuoxile, Removal of Oxides of Nitrogen, Removal
of Organic vapors from Effluent.

UNIT — IV

Pollution control in selected process Industries:

General considerations, pollution control aspectsFertilizer industries, Pollution control in
Petroleum Refineries and Petrochemical units, Bofiicontrol in Pulp and Paper Industries.



Text Book:
1. Pollution control in Process Industries by S.P .Bjah, Tata McGraw Hill Publishing
Company Ltd, New Delhi(1985)

Reference Books:

1. Environmental Pollution Control Engineering byC.8oR 2 edition, New Age
International Ltd(2006).

2. Air pollution by M.N.Rao and H.V.N.Rao, Tata Mc@®@uaill(1989).

3. Industrial Water Pollution control by W.Wesley Eokelder Jr.,3' edition,Tata
McGrawHill(1999).



ChE 322 MASS TRANSFER OPERATIONS-II

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. Understand the concept of vapor liquid equilibrium

2. Given specifications for a feed and desired prodtreams, selectseparation method and des
a process utilizing that method to achieve therddgroducts.

3. For a proposed separation process, apply the fumdahs of mass transfer and enginee
correlations to unit-level design of process equptn

4. To choose an appropriate separation technologg farticular application

Course Outcomes

i. An ability to understand the basic concepts ofedéht mass transfer operations, its gover
laws.

ii. An ability to understand the importance of massdfar phenomena ithe design of Proce
equipment.

iii. An ability to apply mass transfer fundamentals atculate rates of mass transfer for prac
situations and to identify rate-limiting processes

iv. An ability to use Excel, Polymath and ASPEN sofevgrackages to desigmd analyz
separation equipment and transfer phenomena.

UNIT-I

Distillation:

Principles of Vapor-Liquid Equilibrium for binaryystem, relative volatility, flash distillation,
differential distillation, continuous rectificatipiMcCabe-Thiele method, Tray efficiency, Ponchon
Savarit method, azeotropes, azeotropic distilla@otractive distillation and steam distillation

UNIT-II

Liguid-Liquid Extraction:

Choice of Solvent, Ternary equilibrium, tie lin@laulations for insoluble liquids — single stageyltin
stage cross current and counter current operatanuspment — mixer-settler, perforated plate tower,
rotating disk contactor, pulsed columns

UNIT-MI

Gas Absorption:

Solubility of gases in liquids, ideal liquid solattis, non-ideal liquid solutions, choice of solvimt
absorption, single component absorption materi@nz® — counter current multi stage operations in
plate tower, absorption of one component in pa¢keer, HETP concept.

UNIT-IV

Leaching:

Preparation of solids, percolation tanks, Shankstesy, filter press leaching, agitated vessels,
Rotocel, Kennedy extractor, Bollman extractor, Ergjage leaching calculation

Adsorption:

Types of adsorption — physical adsorption and ckerption, nature of adsorbents, types of industrial
adsorbents, types of adsorption isotherms for \&pbreundlich isotherm for dilute solutions,
calculations for single stage, multi stage crogserit and multi stage counter current operation.



Text Book:

1. Mass Transfer Operations, Robert E. Treyb&’IEd}tion, International Edition, McGraw Hill
(1981).

Reference Books:

1. Transport process and separation process principlesstie John Geankoplis™4dition, PHI
(2009)

2. Separation Process Principles, J D Seader ande®ly,H#* Edition, John Wiley & sons (2006).
3. Principles of Mass Transfer and Separation Pro&isay K. Dutta, PHI, New Delhi(2007).



ChE 323 ORGANIC CHEMICAL TECHNOLOGY

Lectures 3 periods/ week Sessional Marks : 40
Tutorials : 1period Semester End Exam Marks : 60
Semester End Exam @ 3 hrs Credits : 4

Course Objectives

1. To instill students with an appreciation of thedamental principles and concepts of chemist
solve practical problems.

2. To provide students with the fundamental aspectsclémical process technology ¢
professional knowledge in selected areas of chért@ichnology.

3. To develop students' appreciation of the envirortalertechnoeconomics and managem
problems associated with the chemical industry.

4. To induce the development of students’ independ@tytical and creative thinking.

Course Outcomes

i. Be able to demonstrate knowledge and understamdirfgndamental principles of chemistry ¢
chemical technology and on contemporary application

ii. Be able to design and conduct experiments, asasadritically analyze and interpret experirr
results;

iii. Be able to identify, formulate and solve problemslemical technology and related fields;

iv. Be able to specify, modify and design a compor@aicess or system to meet the needs of trade;

UNIT — |

Rubbers:

Classification, natural rubber, monomers of synthetbber, manufacture of SBR.

Synthetic Fibers

Classification, manufacture of nylon 6,6, polyediieer, viscose rayon fiber.

Petroleum Refining

Constituents of petroleum, Products of Refiningtrgdeum refining process- Cracking, reforming,
polymerization, alkylation, isomerization, hydraacking, esterification and hydration.

UNIT — I

Plastic industry:

Classification of plastics, outlines and manufaetofr phenols, formaldehyde, vinyl chloride and Viny
acetate, manufacture of phenol-formaldehyde rasinpalyvinyl resins.

Paints and Varnishes

Constituents of paints and varnishes and their fiaatwring procedures.

UNIT =11l

Sugar and starch industry.

Manufacture of cane sugar, production of starcmfroaize.

Fermentation industry:

manufacture of alcohol from molasses, manufacttipenicillin.

Pulp and paper industry:

Methods of pulping, production of sulphate and bitép pulp, production of paper—wet process.
Cellulose and its derivatives.

UNIT - IV

Qils, soaps and detergents

Definitions, constitution of oils, extraction andxpeession of vegetable oils, refining and
hydrogenation of oils, continuous process for thedpction of fatty acids and soap, production of
detergents.



Text Book:

1. Dryden’s Outlines of Chemical Technology for*2Century by M.Gopal Rao and M.Sitti§,3
edition, East West Press (2010).

Reference Books:

1. Shreve’s Chemical Process Industries byG.T. AuMiGraw Hill, 5" edition (1984)

2. Text Book of Chemical Technology (Volume 11), G.MriRlay, Vikas Publishers(2000)

3. Chemical Process Technology by Jacob A.MoulijinchMél Makkee and Annelies Van Diepen,
John Wiley & Sons(2001)



ChE 324 CHEMICAL REACTION ENGINEERING -1l

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the knowledge on thermal characterigifogarious reactions.

2. To accomplish knowledge on non-ideal reactors.

3. To provide the knowledge on kinetics of fluid pelireacting systems along with describing
different kinetic models for non catalytic fluidntiale reactions.

4. To Emphasis on heterogeneous reacting system deglyits catalysis.

Course Outcomes

i. Able to explain the thermal characteristics andgiesf adiabatic reactors for single and mult
reactions.

ii. Able to apply the noideality concepts in the reacting system for bettaderstanding tt
deviations from ideality and to use the tanks-inesemodel and the dispersion model for a first-
order reaction, to solve

iii. Able to develop the progressive conversion model siminking core model for explaining t
fluid particle reaction

iv. Able to understand the principles and mechanismlied in heterogeneous catalysis and an:
the data of heterogeneous catalytic reactions.

UNIT — |

Temperature and pressure effects:

Single reaction and multiple reactions

Thermal characteristics and design of reactors:

Batch reactor, PFR, CSTR under adiabatic conditionrst order irreversible reactions

UNIT — I

Non-ideal reactors:

Residence time distribution of fluid in vessel, s@&ment of the RTD (Tracer Techniques),
Characteristics of the RTD, RTD in ideal reactdRgactor modeling with the RTD: Segregation
model, the Tanks in series model, the Dispersidng(filow) model for closed vessel. Concept of
micro and macro mixing

UNIT — 11l

Introduction to design for heterogeneous reactingystems:

Rate equations for heterogeneous reactions, corggutterns for two phase systems.

Fluid particle reactions: Selection of a model,reaeted core model for spherical particles, rate of
reaction for shrinking spherical particles, deteration of rate controlling steps.



UNIT - IV

Heterogeneous catalysis:

Catalyst properties, Estimation of surface arese polume, physical adsorption and chemisorptions,
adsorption isotherms-Derivations of rate equatifms various mechanisms with rate limiting
steps(Adsorption, surface reactions, desorptiortratting etc.,) Data analysis for heterogeneous
catalytic reactors, isothermal packed bed (PFRjtoealesign, Diffusion and reaction within porous
solids: effectiveness factor and internal poreudifig criteria for internal pore diffusing limitati.
Deactivation of catalysts: types, mechanism oflgstaleactivation, rate equation using experimental
data.

Text Book:

1 Chemical Reaction Engineering, Octave Levenspiégdition, John Wiley & Sons(1998)
2 Chemical Engineering Kinetics, J.M.Smitff &dition, McGraw Hill(1981).

Reference Books:

1 Elements of chemical reaction engineering, H.S &odl edition, PHI(2009)



ChE 325 PROCESS DYNAMICS AND CONTROL

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the students the working knowledge dflaae transforms to express the dynamic
linear control system in terms of transfer funcéioa method which allows the categorization
range of dynamic responses commonly encounteraictipe.

2. To provide the students with fundamental backgroahgrocess control theory and work
knowledge of automatic control systems for chempcatess.

3. To provide the students the knowledge of stabiihalysis, frequency response analysis
control system design approaches.

4. To provide the students working knowledge in arialydesign and turning of feedback / fi
forward controllers in the context of various cohstrategies used to control chemical processes.

Course Outcomes

i. Analyze typical process dynamics with and with@&dback control using both time domain
Laplace domain approaches.

ii. Be able to analyze open loop and closed coop sygismperties such as stability &
performance.

iii. Apply frequency response based analysis for coaystem stability and performance.

iv. Be able to perform model based and testing of RiGtrollers and other types of single varie
controllers.

UNIT — |

Basic Principles and problems of process control:

Laplace transform, inversion by partial fractiomsl groperties of transforms.

Linear open loop systems:

Response of first order systems, physical exampésponse of first order systems in series, second
order systems and transportation lag.

UNIT — I

Linear closed loop systems:

Control systems, controllers and final control edes, block diagram of a chemical reactor control
system, closed loop transfer function, transiespoase of simple control systems, stability and roo
locus.

UNIT — 1lI

Frequency response:

Introduction, substitution rule, Bode diagrams.

Control system design by frequency response:

Temperature control systems, stability criteriagler—Nichols control settings, transient responses

UNIT = IV

Advanced control strategies:

Cascade control, feed forward control, ratio cdntrernal model control
Controller tuning and process identification:

Tuning, tuning rules, process identification.

Control Valves:

Valve construction, sizing, characteristics, posidr.



Text Book:

1. Process systems analysis and control, D.R.Cough@&nbiB. Koppel, .2° edition, McGraw
Hill.(1991)

Reference Books:

1. Chemical Process Control: An introduction to Thearyd Practice, George Stephanopoulos,

PHI(1983).

Process Control, Peter Harriot, Tata-McGraw-HikkvNDelhi(1972).

2.
3. Process Control Modeling, Design and SimulatiohyBequette, PHI(2003)



ELECTIVE-I:
ChE 326 (A) ELECTRO - CHEMICAL ENGINEERING

Lectures ;4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To apply chemical engineering principles to devehogthematical models for electro chem
processes

2. The course objective is to explain the principlesl alescribe the design and operatiot
electrochemical reactors and processes, fuel aetidatteries;

3. Concept of electrode potentials and their use Edipting spontaneous and aspientaneot
paired redox reactions; diffusion and migration proeesdo overall transport rates
electrochemical systems

4. To provide knowledge on electrodes used in diffeedectro chemical industries.

Course Outcomes

i. Students will be able to understand balanced elgwémical reactions; analyze the opéncuit
potentials of electrochemical cells, including Idpunction potentials and understand
structure of the electric double layer, based pantl surface-tension data.

ii. Students will be able tonderstand the reaction mechanisms and kinetiobtain electrode o
potentials and mass-transfer phenomena, inclutdieg@stimation of limiting currents.

iii. Students will be able to explain the principles avatking conditions of the different type$ o
primary and secondary batteries.

iv. Students will be able to understand the uses aftreldes in used in various electrochemi
industries like metal finishing, electroplating agidctro polishing, etc.

UNIT — |

Review of basics of Electro - Chemistry:

Faraday’s law, Nernst potential, galvanic celldapmgraphy.

The electrical double layer: Its role in Electraeatical process, Electro-capillary curve, Helmota
layer, Gucy, Steven’s layer, fields at the integefac

UNIT — I

Mass transfer in Electro-Chemical systems:

Diffusion controlled Electro-chemical reaction, timportance of convection and the concept of
limiting current, mass transfer over potential opncentration polarization. Primary current
distribution, Secondary current distribution, tbéating disc electrode.

UNIT — 11l

Primary and Secondary Batteries:

Lechlanche dry cell, Alkaline manganese cell, maraell, Reverse electrolyte cells like Mg-CuCl
Mg-Pbg, Zn-PbQ. Secondary cells like lead and Ni-Cd, Ni-Fe, Ag&G-AgC-Cd, sodium-sulphur,
Li-S, fuel cells.

UNIT — IV

Electrodes used in different Electrochemical Indusies:

Metals, graphite, lead dioxide, titanium substiaoluble electrodes, iron oxide, semi conducting
type etc., Metal finishing: Electro deposition, &le refining, Electro forming, Electro polishing,
anodizing, selective solar coatings, cell design.



Text Book:
1. An Introduction to Electrochemistry by Samuel Gtase , Maurice Press(2007)
2. Electro Chemical Engineering by David J.Picketnfoe Hall Inc., Publications (1979)

Reference Books:

1. Electrochemical Power sources Primary and Secondgatgteries by M.Barak (ed.) and
L.K.Steverge, Publisher : The Institution Of Engirieg And Technology(1980)

2. Electro Chemical Engineering Science and Technolog¥hemical and other industries by
H.Wendt and G.Kreysa, Springer links publicatid880)



ChE 326 (B) TEXTILE ENGINEERING

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To make the graduate a creative probkstver using latest tools of engineering to desigwel,
functional textiles and processes.

2. To make the graduates to be able to analyze steuptoperty relationships of textile materi
and develop and characterize novel textiles inalgigvoven, knitted and non-woven structures.

3. To provide the students the strong knowledge he &reas of Yarn manufacturing, cof
processing and finishing

4. To provide the students the string knowledge in @ineas of wool processing, printing
finishing processes.

Course Outcomes

i. Student will be able to demonstrate the abilitydisign and develop useful textiglatec
products, processes, and/or other systems;

ii. Student will be able to demonstrate the abilitgésign and conduct experiments and analyz:
interpret data related to problem solving in theasrencompassed by textile engineering;

iii. Student will have a broddased educational background enabling them to purateers withi
or outside of textile engineering.

iv. Student will be able to explain and apply the mantifring processes and finishing of text
products like Yarn and wool.

UNIT — |

Raw Materials:

Natural Fibres:

Cotton : ginning, grading, baling.

Silk: Horticulture, sericulture and pre and post cocoperation.

Wool: Sheep rearing, wool shearing, grading, baling.

Jute: Rretting, scotching.

Manmade fibres: Viscose, polyester, polyamide, acrylic, polypromdeelastomeric fibres.
Auxiliary raw materials: Dyes, finishes and auxiliaries

UNIT -1l

Yarn manufacture:

Mixing, Opening and Cleaning, Carding, Drafting,nlmng, Speed frame, Ring frame, Doubling and
Winding, Warping, Pirn Winding, Sizing, Drawing.

UNIT -1l

Cotton processing:

Preparatory Processes :

Introduction to various preparatory processes fatton, wool, silk, nylon, polyester, acrylic and
blends including optical whitening.

Dyeing:

Introduction to dyeing of natural and synthetiadilfabrics and blend fabric with various dye classe
Printing :

Printing methods and styles of printing, natural apnthetic fibre fabrics and blends.

Finishing:

Finishing of natural and synthetic fibre fabricdatheir blends including heat setting of synthetic
fibre/fabrics. Softeners and stiffening finishesd @heir applications. Mechanical finishing stenters
and mangles. Easy care finishing of cotton andgstir/cotton blends.



UNIT — IV

Wool Processing:

Wool setting and milling, Mildew, rot and moth pfog.

Silk Processing:

Degumming, Silk Dyeing, Silk Printing, Silk Finistg, Weighting of silk and scroop finish.
Printing:

Printing with kerosene and transfer printing.

Finishing:

Emerising biopolishing, water proofing and watgyekkency, flame proofing.

Text Book

1. Encyclopedia Of Textile Science Technology AnchgiBeering, L. Lam, Asia Pacific
BusinessPress Inc.(2009)

Reference Book:

1. The Complete Book on Textile Processing and &eeling Technology, H. Panda, Asia
PacificBusiness Press Inc.(2010)



ChE 326(C) MEMBRANE TECHNOLOGY

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the fundamentals of the different membrprocesses.

2. To provide the suitable range of operating condgitor every process and separation problem
3. To provide suitable type of module with the appgima and membrane material.

4. To provide membrane characteristics from experiaiatdta.

Course Outcomes

i. An ability to understand the membrane technologyde according to the characteristics of
species to be separated.

ii. An ability to select the righthaterial and membrane structure according to tbpepties of  th
involved compounds.

iii. An ability to evaluate the flux of water and solikeough a membrane, under fixed opere
conditions, from transport equations or suppliéorimation

iv. An ability to identify and understand the membrane teatmolpplications for energy efficie
and environmental friendly operations.

UNIT — |

Introduction:

Introduction to barrier separation processes, difits and principles membrane separation process,
classification of membrane process, modules andemoof operation. Process configuration,
requirements for ideal membrane, comparison witiveotional separation processes.

UNIT — I

Membranes:

Synthetic membranes, characteristics of membrarterials, classification, methods of preparation,
membrane characterization, structural properties.

UNIT — IlI

Processes:

Microfiltration, ultrafiltration, nanofiltration, everse osmosis, dialysis, electrodialysis, gas
permeation, liquid membrane separations and thdirdtrial applications.

UNIT - IV

Pervaporation, Transport, Polarization, Fouling:

Pervaporation, Transport in porous and non-poroesionanes, concentration polarization, Fouling,
factors affecting fouling, methods to reduce fogland flux enhancement, cleaning of membranes.

Text Book:
1. Basic principles of membrane technology, Marcal déu) 2° Edition, Springer India(1996).

Reference Books:

1. Ultrafiltration and Microfiltration, Munir Cheryar2™ Edition, Technomic Publishing Co(1998).
2. Synthetic Polymeric membranes, R. E. Kestifl§Ezlition, McGraw Hill (1985)

3. Membrane separation processes, Kaushik Nath, Pé#, Dielhi(2008).



ChE 326 (D) CORROSION ENGINEERING

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the fundamentals of the different typ&sorrosion.

2. To provide the strong knowledge about polarizatind Corrosion potentials.

3. To provide the knowledge about electro-chemical@ples and aspects of corrosion
4. To provide the suitable methods of prevention asdrol of corrosion.

Course Outcomes

i. An ability to identify the electrochemical react®ooccurring at cathodes andanodes.

ii. An ability to identify the type of corrosion occumg on a material.

iii. An ability to construct and interpret Fourbaix Dia.

iv. An ability to predict the corrosion rate from awadile data and to prevent or initiate corrosion.

UNIT — |

Introduction and Scope:

Corrosion, definition, Wet and dry corrosion, meaukans, Electro-chemical principles and aspects of
corrosion, Faradays laws, specific conduction, ifipe@sistance, transport no. mobility etc., vaso
forms of corrosion, a brief review, corrosion ratgression, thermodynamic aspects of corrosion,
equilibrium potential, Nernst equation for electequbtential, EMF series, over voltage, applicatbn
Nernst equation to corrosion reactions, calculatib@orrosion Rates.

UNIT — I

Polarization and Corrosion potentials:

Polarization & Corrosion potentials, reference wlmes for corrosion measurements, types of
polarization, concentration, activation and resiséa polarizations, Tafel equation, Tafel constant,
Evans diagrams, anodic control, cathodic controixed control: Fourbaix diagram for Fe.®l
system, galvanic corrosion, uniform attack, pittiogrrosion, dezincification, cavitation erosion.
Fretting corrosion, inter-granular and stress com cracking, some remedial measures for the
above.

UNIT — 1lI

Oxidation:

High temperature oxidation, pilling bedworth ratimechanisms of oxidation, corrosion testing
procedures & evaluation. Corrosion of iron andldteaqueous media, effect of velocity, temperature
and composition of media.

UNIT — IV

Control:

Prevention techniques, modification of the mate@dlbying, appropriate surface or core treatment,
chemical and mechanical methods of surface tredtnt@wmatings, metallic, non-metallic linings,
cathodic protection, passivity and anodic protectio

Text Book:
1. Corrosion & Corrosion Control, H.H.Uhlig, Springedia

Reference Books:
1. An Introduction to Electrochemistry, Samuel GlasstdViaurice Press(2008)
2. Corrosion engineering, Fontana and Greeff&d2tion,Mc Grawhill higher education(1978)



ChE 326(E) NUCLEAR CHEMICAL ENGINEERING

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the knowledge about fundamentals ofearclorces and nuclear reactors.

2. To provide the strong knowledge about types of emrcteactions.

3. To provide the knowledge about nuclear reactor aomapts, fuels and moderators.

4. To provide the knowledge of different of types hg®aoneous and heterogeneous nuclear reactors.

Course Outcomes

i. An ability to understand the mechanisms of nudiéading and nuclear reaction.

ii. An ability to identify the type of nuclear reactors

iii. An ability to explain theconcepts of elementary treatment of research neadioeeder reactol
power reactors and thermal reactors.

iv. An ability to explain about the nuclear reactor poments.

UNIT — |

Introduction:

The atomic nucleus, Nuclear forces and Nuclearibgdd The compound nucleus and nuclear
reactions.

UNIT — I
Types of ReactionsNeutron reactions, Nuclear fission, thermal Neugro

UNIT — 11l
Nuclear Reactions:The nuclear chain reaction, Neutron diffusion, ¢tiical equation.

UNIT — IV

Nuclear reactor classification:

Elementary treatment of research reactors, Breemiators, power reactors, thermal reactors, fast
reactors, homogeneous and heterogeneous reactmteanreactor components, fuels, moderators,
coolants, reflectors, control rod and shielding.

Text Book:

1. Elementary Introduction to Nuclear Reactor Physi&§&,.Liverhaul, John Wiley and Sons, New
York, (Unit | — 111).

2. Nuclear Chemical Engineering, Benedict and Pigfa¥tledition, McGraw Hill, (Unit - V).

Reference Book:
1. Perry’s Chemical Engineers Hand Book, Perry Rohe8"Hedition, McGraw Hill(2007)



ChE 326 (F) FLUIDIZATION ENGINEERING

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the knowledge about fundamentals ofifagd beds.

2. To provide the strong knowledge about types andstichl applications of fluidization.

3. To provide the students various techniques sudhrasnal velocity, entrainment for infinite fr
board and a small free board.

4. To provide strong knowledge about fluidized bedtewss.

Course Outcomes

i. An ability to explain the difference between fixad fluidized beds

ii. An ability to explain about various types of fldd beds and their use in industries..

iii. An ability to derive minimum fluidization mass velty and pressure drop equation for minin
fluidization.

iv. An ability to predict the Pressure drop in sticipsllow, aerated flow, beds, clpnes an
fluidized bed reactors.

UNIT -1

Introduction :

Phenomena of fluidization, liquid like behaviourfafidized beds, advantages and disadvantages of
fluidized beds, different types of fluidized bedgplication of fluidization techniques in process
industries.

Fixed beds

Derivation of fixed bed pressure drop equationsnfimndamental characteristics, Kozeny Carman
equation and Ergun’s equation. Effect of partidlee ssphericity, vesicularity, wall effect, surface
roughness and voidage on fixed bed pressure drop.

UNIT =1l

Minimum fluidization :

Derivation for minimum fluidization mass velocifyressure drop equation for minimum fluidization.
Fluidization:

Types of fluidization, batch, continuous and setuiidizations, pressure drop flow diagrams,
slugging, channeling, effect of L/D, fluid distritmus, mode of fluidization, power consumption and
pumping requirements.

UNIT — 1lI

Bubble phenomena

Single rising bubble, two dimensional Davidson mpdeximum stable bubble size, criteria for the
stability of the bubble, rise velocity of a gas blgy bubbling bed model for the bubble phase.
Terminal Velocity:

Derivation for terminal velocity.

Entrainment and Elutriation:

Transport disengaging height (TDH), entrainmerdgraabove TDH, single size of solids, entrainment
below TDH, elutriation rate equation, elutriatiohfimes, entrainment for an infinite Free Board and
small Free Board.



UNIT — IV

Flow of High Bulk Density and Low Bulk Density Mixtures:

Pressure drop in stick-slip flow, pressure droaémated flow, downward discharge from a vertical
pipe, flow in a horizontal pipe. Saltation veloc{tyorizontal flow), choking velocity (vertical flow
pressure drop in beds, cyclones in fluidized bedtas.

Spouted bed

Pressure drop flow diagram, minimum spouting catieh, spouting requirements.

Text Book:
1. Fluidization Engineering, Kunii, Diazo and Octavevenspiel, Wiley Eastern

Reference Book
1. Fluidization, Max Leva, McGraw Hill
2. Perry’s Chemical Engineers Hand Book, Perry Rohed"Hdition, McGraw Hill(2007)



ChE 361 INSTRUMENTATION & PROCESS CONTROL LABORATOR Y

Practicals ;3 periods / week Sessional Marks : 40

University Exam Marks : 60

University Exam : 3 hrs Credits : 2

Course Objectives

1.
2.
3.

4.

To provide the fundamental background in undersitendhe dynamic behavior of physii
systems.

To provide knowledge in calibrating the instruments

To provide knowledge in understanditige role and operation of the main components
feedback loop.

To evaluate the tuning of a Pneumatic P+I contréisough manual tuning

Course Outcomes

iii.
2

To obtain and analyze the dynamic responses giliisical systems.

To calibrate and use the measuring instruments.

To obtain the transfer function of the unknown psses.

To obtain tuning parameters of Pneumatic P+1 cdletrdo control a particular process.

1 Response of Hg —Glass bare thermometer

2 Two tank non interacting system

3 Two tank interacting system

4 Control valve characteristics

5 Response of thermocouples

6 Response of thermometers

7 Response of U-Tube manometer

8 Response of temperature control trainer for stpptiforcing function

9 Response of level control trainer for step inputifay function

10 Response of flow control trainer for step inputcfog function

11 Response of pressure control trainer for step ifgratng function

12 Response of temperature control trainer for sirdaanput forcing function
13 Response of level control trainer for sinusoidalinforcing function

14 Response of flow control trainer for sinusoidalubforcing function

15 Response of pressure control trainer for sinusamtalt forcing function
16 Pneumatic P+l controller



ChE 362 MASS TRANSFER OPERATIONS LABORATORY -1l

Practicals ;3 periods / week Sessional Marks : 40

University Exam Marks : 60

University Exam : 3 hrs Credits : 2

Course Objectives

1.

2.
3.
4

Determines experimentally the Vapor-Liquid Equililon data for binary systems.
Compares theory with experiment for simple didiitla and continuous rectification.
Determines the equilibrium data for Liquid-Liquidj&librium in ideal and ternary systems.
Compares efficiency of liquid-liquid extractionsingle and multi stage operations.

Course Outcomes

i.
ii.
iii.
iv.

1.
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Ability to obtain experimentally the data relevamtifferent types of distillation.

Ability to determine experimentally the data relet/for liquid-liquid extraction.

Ability to identify solvents for leaching.

Ability to evaluate single versus multi stage opierss.

To verify the Steam law and determine of vaporaragfficiency for a given system using steam
distillation.

To verify Rayleigh’s equation for differential dikition

To determine the H.E.T.P of a given packed bed tdaredwo component distillation.

To determine the Vapor - Liquid Equilibrium data ogiven binary system.

To determine the binodal solubility curve in theeaf ternary liquid equilibrium.

To determine the liquid — liquid equilibrium data fa given insoluble liquids and a solute.
To perform leaching and determine the oil percemfaghe given seeds.

To compare single stage efficiency with multi staffeciency in liquid — liquid extraction.

Mass transfer coefficient in a single drop extiacti

. Freundlich’s isotherm for a given system.
. Multi stage distillation

. Raoult’'s Law verification

. Bubble temperature verification

. Dew temperature verification

. Bubble pressure verification

. Dew pressure verification



ChE 363 CHEMICAL TECHNOLOGY LABORATORY

Practicals . 3 periods/ week Sessional Marks : 40
University Exam Marks : 60
University Exam : 3 hrs Credits : 2

Course Objectives

1 To instill students with an appreciation of the damental principles and concepts of Inorg
Chemical Technology to solve practical problems.

2 To provide students with the fundamental aspectscloémical process technology ¢
professional knowledge in selected areas of Inacgaremical technology.

3 To provide knowledge in soap manufacturing, analgsid estimation

4 To provide knowledge in oil (testing), analysis @stimation of glucose and sugar

Course Outcomes

i.  Ability to demonstrée knowledge and understanding on fundamental ipfes:of chemistry an
Inorganic chemical technology and on contemporpplieations.

ii. Ability to design and conduct experiments, as waslicritically analyze and interpret experinr
results

iii. Ability to demonstrate and understand the principles of ocgemémical technology and ott
applications

iv. Ability to identify, modify and design a componeptocess or system to meet the reqt

product quality

Determination of suspended, dissolved, total sai$ pH of water

Determination of chloride in tap water

Determination of copper in brass

Determination of Calorific value of solid, liquidnd gaseous fuels

Determination of acid insoluble and available lime

Preparation of copper pigment

Preparation of chrome yellow

Preparation table salt
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Estimation of metals by spectrophotometric method.

[EnY
o

. Proximate analysis.

[EnY
=

. Carbon residue in liquid fuels.

=
N

. Treatment of water by lime-soda process.

=
w

. Treatment of water by ion-exchange process.

=
N

. Estimation Sulphate

=
o1

. Ferrous content in the iron ore

[N
(o3}

. Beer’s law

[N
\l

. Estimation of\ax

[N
0]

. Active matter in detergents

=
©

. Total fatty matter in soaps

N
o

. Determination of adulteration in edible oils



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Analysis of glucose-Estimation of total reducingars
Analysis of sawdust-Estimation of total cellulose
Preparation of soap by semi boiled process
Preparation of phenol formaldehyde resin
ASTM distillation of crude

Estimation of Urea

Preparation of ester

Preparation of Linear Alkyl Benzene Sulfonate
Preparation of Metallic salts

lodine value

Acid value

Saponification value



ChE 411 COMPUTER APPLICATIONS IN CHEMICAL ENGINEERI NG

Lectures 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. The students are able to apply knowledge of mattiespescience and engineering to s¢
numerical problems in Chemical Engineering.

2. The course gives the student the opportunity tdyaeaand interpret data, to identify, formul
and solve engineering problems

3. To provide the numerical methods for the approxématlution of mathematical equatic
encountered in chemical engineering.

4. The students are able to solve the Chemical Engimeg@roblems by using ASPEN PLL
widely used in the chemical process industry.

Course Outcomes

i. An ability to apply basic knowledge of mathemat®sence and engineering.

ii. An ability to identify, formulate and solve chenlieagineering problems.

iii. An ability to use the Numerical techniques, skdlsd modern engineering tools necessan
engineering practice.

iv. An ability to solve process design problems, baseéconomic analysis and using mathema
models of chemical processes

UNIT — |

Treatment and interpretation of engineering data:

Roots of algebraic and transcendental equations

Iteration methods:

Bisection method, Regula—Falsi method ,Newton—Rapheethod. Roots of simultaneous sets of
transcendental and algebraic equations. Systermedrl equations and their solutions by different
techniques.

UNIT -1l
Ordinary differential equations:
Analytical and numerical solutions, Interpolatidiymerical differentiation and integration.

UNIT — 11l

Regression Analysis:

Least squares and orthogonal polynomial approxonati Partial differential equations, formulation
and solution. Numerical solutions of partial diffetial equations (Simple case studies).

UNIT — IV

Application of law of conservation of mass:

Salt accumulation in a stirred tank, Starting agdiléorium still, Solvent extraction in two stages,
Diffusion with chemical reaction.

Application of law of conservation of energy:

Radial heat transfer though a cylindrical condydtt@ating in a closed kettle.

Application of finite difference method:

a) Calculation of the number of theoretical platesurezgl for an absorption column.

b) Calculation of the number of theoretical platesuregfl for a distillation column.

¢) Number of steps required for a countercurrent etita and leaching operations.



Text Books:

1. Numerical methods in Engineering &Science by Brev@l,7" edition Khanna
Publishers,(2005) (Unit | - III)

2. Mathematical methods in Chemical Engineering, lBnsdn, V.J., and Jeffreys, G.V., Academic
Press, London, Newyork, 1977 (Unit- IV)

Reference Books:

1. Applied Mathematical methods for Chemical EnginkgrSlorman W Loney, " edition, CRC
Press(2007).

2. Numerical methods for Engineers, by Chaprd.8dition McGraw Hill (2006).

3. Applied Mathematics in Chemical Engineering by Mégk H.S., Sherwood, T.S., and Reed,
C.E.,?" edition, Tata McGraw Hill(1977)



ChE 412 CHEMICAL PROCESS EQUIPMENT DESIGN

Lectures . 5 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 5

Course Objectives

1. To introduce the basic principles of process design

2. To Understand principle criteria involved in thesidgm of process heat transfer equipment

3. To develop working knowledge on Mass transtdremical reaction kinetics and design var
types of columns/reactors.

4. Learn the fundamentals of Mechanical design of gge@quipment

Course Outcomes

i. synthesize and analyze process flow sheets, draw @harts, layout and specification
equipment

ii. Effectively design chemical engineering projects.

iii. Be able to perform process selection, material @gnbalances, Waste minimization, Pollutior
its abatement and Safety &health considerations.

iv. Analyse and design mass and heat transfer equipmesttors including Packed and fluidi:
bed columns for separation and reactors.

UNIT — |

Introduction to Design : Nature of Design, Anatomy of a Chemical Manufigicly Process,
organization of a Chemical Engineering Project,jéatoDocumentation, Codes & Standards and
Design Factors.

Safety and Loss Preventionintroduction, Materials Hazards, Process Hazakds]ysis of Product
and Process Safety, Failure—Mode Effect Analysezddd and Operability Studies and Quantitative
Hazard Analysis

General Site Considerations Introduction, Plant Location and Site Selecti@ite Layout, Plant
Layout, Utilities and Environmental Considerations.

Flow Sheeting: Introduction, Flow Sheet Presentation: block daags, pictorial representation,
presentation of stream flow rates. Flow sheets weitlycle:tearing the flow sheet

UNIT — I

.Heat Transfer Equipment: Introduction, Basic Design Procedure and Theoryer@l Heat
Transfer Coefficient, Fouling Factors, Double Pipkeat Exchangers, Shell and Tube Heat
Exchangers-Construction Details and General DeSignsiderations, Tube side and Shell side heat
coefficients and pressure drops, Plate Heat Exarang-inned Tubes,.

Equipment Selection, Specification and Designintroduction, Gas-Gas Separations, Liquid-Solid
Separators-filtration, Gas-Solids Separations. ®esid ypes of reactors and design procedure



UNIT — 11l
Separation Columns:Introduction, Continuous Distillation-Process dgsten and Basic principles,
Design Variables in distillation, Design Methods Binary System, Plate and Packed Columns.

UNIT — IV
Mechanical Design of Process Equipment Design of Cylindrical and Spherical Vessels unde
internal pressure, design of heads and closursgyrdef tall vessels

Text Books:
1. Chemical Engineering Design, by Ray Sinnott andiG&ewler, 3 edition Elsevier Publications
(UNIT I-111),2010

2. Introduction to Chemical Equipment Design, Mechahaspects by B.C.Battacharyyd,edition,
CBS Publishers and Distributors, New Delhi(UNIT-)J2003.

Reference Books:

1. Plant Design and Economics for Chemical Enginebtax. S. Peters, K.D.Timmerhaus and
Ronald E.West, Bedition , McGraw Hill (2012)

2. Process Equipment Design M.V.Joshi. and V.V.Mahajdhedition Macmilan India Ltd(2009).



ChE 413 TRANSPORT PHENOMENA

Lectures 4 periods/ week Sessional Marks : 40
Tutorials : 1period Semester End Exam Marks : 60
Semester End Exam @ 3 hrs Credits : 4

Course Objectives

1. Understands the co-existance of flow, heat and tnassfer.

2. Solves for velocity profiles in flow inside tubes.

3. Determines the utility of heat transfer coefficeirt flow systems

4. Develops equations for mass transfer in statioaad/moving fluids using diffusion concepts.

Course Outcomes

i. Ability to analyse processes involving simultanefiaw, heat and mass transfer.

ii. Ability to design packed bed flows and fluidizatiprocesses.

iii. Ability to calculate coefficients for equipment suas Shell & tube heat exchanger.
iv. Ability to decipher the mechanism of mass transfestationary and flow systems.

UNIT — |

Momentum Transport:

Introduction to momentum transport, viscosity amel mechanism of momentum transport, Newton’s
law of viscosity, non-Newtonian fluids, pressurel damperature dependence of viscosity of liquids
and gases, velocity distribution in laminar flolagh momentum balances and boundary conditions,
flow of falling film, flow through circular tubesral annulus.

Equations of continuity and motion:

Application of Navier strokes equation and Eulemuattppn for laminar, steady flow problems:
tangential annular flow of a Newtonian fluid, shag¢he surface of a rotating liquid.

UNIT — I

Turbulent Flow:

Velocity distribution in turbulent flow, fluctuatis and time smoothed quantities, time smoothing of
equations of change for an incompressible fluigatithmic distribution law for tube (far from wall)
velocity distribution for tube flow (near wall)

Friction Factors & Macroscopic Balance

Friction factors for flow in tube-pressure dropaedhtions, friction factors for flow around spheres
packed columns, macroscopic mass, momentum andamieah energy balances, pressure rise and
friction loss in a sudden expansion.

UNIT — 1lI

Energy Transport:

Steady state conduction, thermal conductivity marsma of energy transport, Fourier’s law, effect of

temperature and pressure on thermal conductivitynderature distribution in solids and in laminar

flow, shell energy balances, boundary conditiomstltonduction with electrical heat source, viscous
heat source, heat conduction through composite, awddition of resistances, forced convection and
free convection, heat transfer coefficients—forcedvection in tubes & around submerged objects,
free convection on a vertical plate and horizopipé.



UNIT - IV

Mass Transport:

Diffusivity and mechanism of mass transport, dé¢ifim of concentration, velocities and mass fluxes,
Fick’s law of diffusion, temperature and pressugpehdence of mass diffusivity, shell mass balances,
boundary conditions and applications, diffusionotigh a stagnant gas film, diffusion with
heterogeneous and homogeneous chemical reactidfissi@n into falling liquid film, Equation of
continuity for binary mixtures.

Text Book:

1. Transport Phenomena by R.B.Bird, Warrin.E, Stewsat Bdwin N. Light Foot, % edition, John
Wiley & Sons(2007).

Reference Book:

1. Transport process and separation process principlesChristie John Geankoplis™ 4dition,
PHI(2003)

2. Transport Phenomena, A Unified approach by RobBrisadkey and Harry C. Hershey, McGraw
Hill.



ChE 414 BIO-CHEMICAL ENGINEERING

Lectures 3 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 4

Course Objectives

1. To provide the fundamental background of the ppiles of biology and biochemistry in ordel
understand, design and operation of biochemicalgases.

2. To determine the rates of enzyme catalyzed reactimmd to provide knowledge on -
immobilization of enzymes.

3. To provide knowledge regarding cell growth patteand design of various bioreactors.

4. To expose the students to the various unit opersitamd unit processes involved in the d
stream processing.

Course Outcomes

i. To understand and use the basic principles of gyoénd biochemistry to successfully design
operate a biochemical process.

ii. To derive the kinetic expression for the ratesrafyene catalyzed reactions.

iii. To understand the factors effecting cell growth emdesign and operate various bioreactors.
iv. To apply various unit operations and unit proce$sesarrying out down stream processing.

UNIT — |

Introduction:

An overview of industrial bio chemical processasnparing with chemical processes.
A little Microbiology:

Biophysics and cell doctrine, Structure of celpets of cells.

Chemicals of life:

Lipids, proteins, building blocks of DNA and RNA.

UNIT — I

The kinetics of enzyme—catalyzed reactions:

The enzyme-substrate complex & enzyme action, &nmgrzyme kinetics with one and two
substrates, substrate activation & inhibition, nlatdan & regulation of enzyme activity, other
influences on enzyme activity.

Applied enzyme catalysis:

Applications of enzymes, enzyme immobilization, meatl& analytical applications of immobilized
enzymes, effect of external mass transfer resisg@ranalysis of intra particle diffusion & reaction

UNIT — 11l

The kinetics of cell growth:

Ideal reactors for kinetics measurements, Monodvtirokinetics, growth cycle phases for batch
cultivation.

Biological reactors:

Fed batch reactors, enzyme—catalyzed reactionsSifiRS, CSTR reactors with recycle and wall
growth, the ideal plug flow tubular reactor, stiedtion reactors, packed bed reactors, fluidized be
reactors and trickle-bed reactors.



UNIT - IV

Product recovery operations:

Recovery of particulates - Filtration, centrifugetj sedimentation.

Production Isolation:

Extraction, precipitation, Chromatographic techeisju membrane separations, drying and
crystallization.

Text Book:
1. Biochemical Engineering fundamentals by J.E..Bailmyd D.F.Ollis, ¥ edition,McGraw
Hill(1986)

Reference Books:

1. Bio process Engineering Basic Concepts, Michel hul& and Fikeet Kargi, "2 edition,
PHI(2002)

2. Biochemical Engineering, James M Lee, PHI(1992).



Elective-ll
ChE 415(A) ENERGY ENGINEERING
(Open to other branches)

Lectures 3 periods/ week Sessional Marks : 40
Tutorials : 1period Semester End Exam Marks : 60
Semester End Exam @ 3 hrs Credits : 3

Course Objectives

1. To provide the knowledge about formation, clasatfan, ranking, analysis, testin(
carbonization, gasification and liquification ofatpmanufacture of cock.

2. To provide the knowledge about design, occurreoomposition, classification, exploration &
production of petroleum, refining, testing and gsgd of petroleum products.

3. To provide knowledge about the non conventionatgneourses and its storage

4. To provide knowledge about the energy related prablin the world and its solutions.

Course Outcomes

i. An ability to understand the importance of envir@minand conservation of natural resources.

ii. An ability to succeed in the competitive examsérgy industry.

iii. An ability to utilize the non conventional energiis place of conventional energies and
manufacture.

iv. An ability to maintain the sustainability in thevnonment.

UNIT — |

Conventional energy resources, the present scesanpe for future development.

Coal:Origin, occurrence and reserves, classificationkirey, analysis and testing, coal carbonization,
manufacture of coke, coal gasification, coal ligagibn.

UNIT — I

Petroleum: Origin, occurrence and reserves, composition siflaation, characteristics, exploration
and production.

Petroleum Refining: Refinery processes, petroleum products, testind) @malysis of petroleum
products.

UNIT — 11l

Non conventional energy sourcesSolar energy, solar radiation, principles of heatnd cooling,
photo voltaic cells.

Bio gas products, bio-mass, wind energy, hydrogeergy, geothermal and ocean thermal energy,
fuel cells.

UNIT — IV

Energy storage, mechanical energy storage, wateagst, solar pond, phase change storage, chemical
storage.

Energy Conservation: Conservation methods in process industries, Thealeanalysis, practical
limitations, equipment for energy saving / recovery



Text Books:

1. Conventional Energy technology by S.B.Pandy, Md&raw Hill (1987)

2. Fuel Science by Harker and Allehddition , Oliver & Boyd (1972).

3. Principles of Energy conversion by Culp, Mc Graill(fl1991)

Reference Books:

1. Hand book of Energy Technology by Considine D. MGiaw Hill(1977).

2. Fuels and energy by Harker and Backhusst, Acadpreis (1981)

3. Solar Energy Thermal Process by John A Duffie, Miiley & Sons Inc (1975).



ChE 415 (B) BIOFUELS
(Open to other branches)

Lectures 3 periods/ week Sessional Marks : 40
Tutorials : 1period Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 3

Course Objectives

1. To provide the knowledge about properties, comjmosifeatures of biofuels and useshidmas:
and their environmental impacts.

2. To provide the students a substantial knowledd@astiel production technologies.

3. To provide knowledge about the process of biogaslymtion and methods of production
biodiesel and comparison of the standards to theartional diesel.

4. To provide knowledge about the production of lipid® hydrogen from different bacteria ¢
algae.

Course Outcomes

i. An ability to describe the functional principle lhibfuel technologies in small and large scale.

ii. An ability to describe the main steps and componentdbidethanol, biodiesel and bio¢
production.

iii. An ability to Participate actively in teamwork awark with case related problem solving.

iv. An ability to work with professional problem solgin an industrial environment.

UNIT — |

Introduction:

Sources of energy, introduction of biofuels, avallty of bio mass, composition of biomass,
terrestrial biomass, aquatic biomass. Physicalduednical properties of biomass. useful features of
biofuels, undesirable features of biofuels, energyps, modes of utilization of biomass and their
environmental impacts.

UNIT — I

Biogas:

The substrate, the digester, the microorganisnespthcess of bio gas production, factors affecting
bio gas yields, advantages, disadvantages.

Bioethanol:

Bioethanol vs. Petrol, production of bio ethantthamol recovery. Bio butanol.

UNIT —IlI

Bio diesel:

Sources of lipids, production of lipids, methodspodduction of bio diesel, comparison of bio diesel
with conventional diesel. Standards of bio diesel.

UNIT - IV

Bio hydrogen:

Production of bio hydrogen from anaerobic bactenqdnotosynthetic algae, photosynthetic—
hydrogenase system.

Fuel cells:

Enzymatic fuel cells, microbial fuel cells.



Text Book:
1. Bio Technology — Expanding horizons, B.D.Sing, KadyPublishers, Ludhiana.

Reference Books:

1. Fundamentals of Renewable Energy Systems, D.MudderjS.Chakrabarti, New Age
International Publishers.

2. A Text Book of Biotechnology, R.C.Dubey, S.Chand€C&mpany Ltd., New Delhi.

3. Non-Conventional Energy Sources, G.D.Rai, Khanrdighers.



ChE 451 MINI PROJECT

Practicals : 3 Periods / week Sessional Marks; 100
No. of credits : 2

Course Objectives

1. Performs literature search on the topic of thdirest.

2. Develops a process flow sheet for the intendedymiod

3. Explains the properties of the product.

4. Presents the techno-economic demand for the product

Course Outcomes

i. Ability to collect information on own regarding Aemical product or process.
ii. Ability to perform basic and detailed engineering & given process.

iii. Ability to carry out economic feasibility of a gimgoroduct production.

iv. Ability to present coherent data and analysis abaiten process.

PURPOSE:

The Mini Project helps to supplement the final yBavject Work of the B.Tech students. It helps to
identify their research area / topic and compleéegroundwork and preliminary research required for
it comfortably. It trains the students to make akeesearch tools and material available bothrintp
and digital formats.

PROCEDURE:

The topic of Mini Project is chosen from the B.Texhriculum. Based on the topic a hypothesis is to
be made by the student. The hypothesis may bel &iypdthesis also. The students are then required
to collect literature and support information fokeir Mini Project from standard reference books,

journals and magazines- Both printed and onlinehEBdudent should refer a minimum of 5 reference
sources outside the prescribed Text Books. The Rtimject contains:

e The Aim and Obijective of the study.

e The need for Rationale behind the study.

e Identify the work already done in the field.

« Hypothesis and Discussion

» Conclusion

« Appendix with support data (lllustrations, Tabl€saphs etc.,)



ChE 452 CHEMICAL REACTION ENGINEERING LABORATORY

Practicals . 3 periods/ week Sessional Marks : 40

University Exam Marks : 60

University Exam : 3 hrs Credits : 2

Course Objectives

1.
2.

3.

4.

To provide a core foundation for the analysis aesigh of chemical reactors

To provide instruction in the analysis of experitatidata to obtain rate equations and kinetic
thermodynamic data

To provide the information of parametric study ok tvarious chemical reactions. To g
knowledge in the design of reactors

To give students experience with a flexible benzdles experiment that can be used to stud
processes of liquefaction.

Course Outcomes

»
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13.

14,

Design ideal continuous reactors opermgtiat isothermal conditions given kinetic data
conversion.
Solve for conversion in a non-ideal reactor gimaesidence time distribution

i. To understand how to measure reaction rates usiagral and differential methods

Students are aware that materials, constructioaradylity, safety and ethical issues mus
considered in reactor

Determination of the order of a reaction using &Baeactor and analyzing the data by

(a) differential method

(b) integral method.

Determination of activation energy of a reactiomgsa batch reactor

To determine the specific reaction rate constamt rgflaction of known order using a batch reactor

To determine the specific reaction rate constan& oeaction of known order using a CSTR
(Continuous Stirred Tank Reactor).
To determine the order of the reaction and thegastant using tubular reactor.

To determine the order of the reaction and theaastant using a plug flow reactor
Langmuir adsorption isotherm. To determine theaagfarea of activated charcoal.
To determine the RTD and the dispersion numbertirdbalar reactor using a tracer
To determine the RTD and the dispersion numberG$aR

. To determine the RTD and the dispersion numberG@$aR’s in series.
. To determine the RTD and the dispersion numbercionabined reactor.

. Mass transfer with chemical reaction (Liquid-Ligusgistem) to determine the mass transfer

coefficient in the stirred cell

Mass transfer with chemical reaction (Solid-liqusgistem). To determine the mass transfer
coefficient of stirred cell.

Axial mixing in a packed-bed. To determine the Rl the dispersion number for a packed-bed
using a tracer



ChE 453 COMPUTER APPLICATIONS IN CHEMICAL ENGINEER ING

LABORATORY
Practicals . 3 periods/ week Sessional Marks : 40
University Exam Marks : 60
University Exam : 3 hrs Credits : 2

Course Objectives

1. To analyze and interpret data, to identify and e@hemical Engineering problems

2. To introduces a range of numerical methods for dpproximate solution of mathemati
equations in Chemical Engineering

3. To develop a program for the solving the rootsdeXiraic and transdental equation

4. To solve the Chemical Engineering problemaubing ASPEN PLUS, which is widely used in
Chemical process industry.

Course Outcomes

i. Able to analyze the Chemical Engineering problerth somputed knowledge

ii. Able to develop the computer program for the ré@nsical engineering problems

iii. Able to solve the chemical engineering problemagisiSPEN software

iv. Able to solve the numerical methods as well agdoés of various function using C language

1. Roots of nonlinear equations iterative methods:
a. Bisection method
b. False position method
c. Newton Raphson method
d. Secant method

2. Direct solution for set of linear equations:
a. Gauss Elimination Method
b. Gauss-Jordan method
c. Matrix inversion method
d. Triangular Factorization (L.U.Decomposition method)

3. lterative solution for set of linear equations:
a. Jacobi's method
b. Gauss Seidel method

4. Regretion analysis:
a. Fitting Linear equation
b. Fitting Transdental equations
c. Fitting a polynomial function

5. Numerical differentiation:
a. Forward difference quotient
b. Central difference quotient
c. Backward difference quotient

6. Numerical integration:
a. Trapezoidal rule
b. Simpson’s 1/3 Rule
c. Simpson’s 3/8 rule



10.
11.
12.

Numerical solution of ordinary differentialequations:
Taylor series method

Euler's method

Heun’s method

Polygon method

Runga-Kutta method

©cooow

Predictor and corrector methods:

a. Milne-Simpson method

b. Adam Bash forth method

Rating of shell and tube heat exchanger using A&bes software.
Rating of Distillation column using Aspen Plus sddte.
Simulation of Recycle Processes.

Simulation of PFR and CSTR.



ChE 454 INDUSTRIAL POLLUTION CONTROL LABORATORY

Practicals . 3 periods/ week Sessional Marks : 40

University Exam Marks : 60

University Exam : 3 hrs Credits : 2

Course Objectives

1.
2.
3.

4.

To determine the oxygen levels, Biological oxygeemdnd, chemical oxygen demand
municipal ground sewage and industrial effluenterst

To determine the dissolved suspended solids fixeldvalatile solids in the give sample of water.
To determine lte optimum amount of coagulant and alums requicedhfunicipal sewage al
industrial affluent water.

To determine the chloride and iron contents indhen sample of water, the maximum w.
length of colouring agents by using spectrophotemet

Course Outcomes
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Ability to determine the amount of oxygen and thxteat of pollution of water due to orga
matter
Ability to determine the extent of suspended ars$alived solid pollution in the given sample
water

. Ability to predict the optimum dosage of alum amggulant required for purification of water

Ability to determine the salt dyes and metallic gaments in a given sample of water.

Suspended solids in air sample using high volumepkear.
CO, and CO concentrations in a given sample.

SO, concentrations in a given sample.

Hardness

pH value

Dissolved oxygen content.

BOD

COD

Iron content in a given industrial effluent sample.

. Determination of Fluoride content in a given sample

. Determination of Chloride content in a given sample

. Nitrates

. Determination of optimum dose of coagulant.

. Determination of MLSS and MLVSS in a given indusiteffluent sample.

. Noise Measurement



ChE 421 PROCESS ECONOMICS & INDUSTRIAL MANAGEMENT

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To provide the student with an insight on the wasigrinciples, concepts and functions
General Management and economics with thrust onshkniél Management, to enable him/hel
take up employment or pursue higher education.

2. To provide students with an ability to integrateowtedge about various production syste
functions and controlling techniques etc.

3. To enable the student to demonstratetherough working knowledge about Indust
Management and various functional areas of manageme

4. To motivate the student for entrepreneurship gt

Course Outcomes

i. To gain insight on contemporary issues in Generdlladustrial Management.

ii. Ability to identify, analyze and interpret varioeencepts of Finance, systems of productio
enable the student to meet the needs of Industry.

iii. An understanding of the impact of various Industd@anagement solutions and techniques '
focus on economic, environmental and societal ctonte

iv. Recognition of the need and ability to engage ip@kial learning.

UNIT — |

Interest &Depreciation:

Time value of money, interest discrete and contisu®epreciation and depletion.

Cost:

Cost concepts, capital costs for process plantimason of production cost, cost indices, cost
accounting and process costing —profit and losewaticand balance sheet. Break even analysis.
Profitability:

Profitability analysis, comparison of alternativavéstments and replacements: Accounting for
inflation and technological advancement.

UNIT — I

Production system

Operation Manager's activities, types of operatiordassification of production system,
manufacturing and service units, mass productiahbatch production systems.

Work:

Work study, motion study and work measurement.

Production:

Production Planning and control, forecasting, aulitry and intermediate production system,
functions under PPC.

UNIT — 1lI

Management:

Principles and functions of management

Forms of Business Organizations

Sole trader, partnership, company form of busioeganization.

Organization:

Organization chart, principles of organization,ggmf organization, line and staff functions.



UNIT - IV

Inventory control:

Reasons for inventory control, analytical treatmaamd Inventory control techniques

Operations Research

Problem formulation, linear programming, simplex@naphical solutions. Introduction to Marketing
Management.

Text Books:

1. Plant Design and Economics for Chemical Engindeeters. M. S. and Timmerhaus, K.D" 5
edition, McGraw Hill, (Unit - 1)

2. Industrial Management and Operations Research, .KAhUja, Khanna Publishers, New Delhi
(Unit Il = 1V)

Reference Books:

1. Engineering Economics, Paneerselvam, PHI

2. Essentials of Management, Koontz and O’Donnel, MaGHill.

3. Works Organization and Management, K.C. Sahu, Nuigd) Oxford publications



ChE 422 PROCESS MODELLING AND SIMULATION

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To understand cause-effect relationships of presestchemical industry.

2. To understand the fundamental relationships of meesst and momentum transfer interactio
processes.

3. To provide an overview of numerical methods usectémtinuous simulation.

4. To provide an overview of computer simulation.

Course Outcomes

i. To analyze processes in terms of their fundaméraasport rates and thermodynamic equilibria.

ii. To calculate compositions of streams exiting aeystor cases involving simple algebraic
ordinary or partial differential representationgieé model.

iii. To use the appropriate numerical methods to solvadmelinear algebraic or ordinary or par
differential equations.

iv. To understand the principles of computer simulatamd create simulation model of varis

types.

UNIT — |

Mathematical models for chemical engineering systesn

Introduction, Use of mathematical models, Scopeavierage, Principles of formation, Fundamental
laws, Continuity equation, Energy equation, Equetiof motions, Transport equations, Equations of
state, Equilibrium, Chemical kinetics.

UNIT — I

Examples of mathematical models of chemical engingeg systems:

Introduction, Series of isothermal, constant hofd @STRs, CSTRs with variable hold-ups, Two
heated tanks, Gas phase pressurized CSTR, Nomiiswth CSTR, Single component vaporizer,
Multi-component flash drum, Batch reactor, Reaatith mass transfer, Ideal binary distillation:
Batch distillation with holdup.

UNIT — IlI

General Concepts of Simulation for Process Design:

Introduction, Process simulation models, Methods $olving non-linear equations, Simulation
examples.

UNIT — IV

Computer simulation:

Simulation examples, Gravity flow tank, Three CSTiRsseries, Non-isothermal CSTR, Binary
distillation column, Multi-component distillatiorotumn, Batch reactor.

Text Book:

1. Process Modeling Simulation and Control for Chenigagineers by, W.L.Luyben,"2edition,
McGraw Hill (1990).

Reference Books:

1. Process Modelling and Simulation by R.W.Gaikwad dmd Dhirendra,? edition, Central
Techno Publications(2006).

2. Chemical Process Modelling and Computer Simulattoniya K. Jana, % edition,PHI(2011)

3. Computational methods for process simulation byPWRamirez,?' edition, Betterworthus series
in Chemical Engineering(1998)



ELECTIVE - Il
ChE 423 (A) POLYMER TECHNOLOGY

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To provide knowledge to understand polymerizatieasliing to polymenetworks, including th
types of monomers required and how their functityhaffects gelatin.

2. To provide knowledge to compute molecular weigherages from the molecular wei
distribution

3. To provide knowledge to understand the major elassf stepgrowth and chain grow
polymerization

4. To provide knowledge to understand the manufacpnaperties and applications of addition
condensation polymers

Course Outcomes

i.  An ability to understand the basis of the methossdumost widely to measure the polyi
molecular weight distribution and its averages.

ii. An ability to specify reaction conditions to coritnaolecular weight and, to the extent possible,
its distribution.

iii. An ability to understand how polymers from the samenomer can have different ch
architecture and how to control it during polymatian.

iv. An ability to specify all the manufacturing processand applications of addition ¢
condensation polymers.

UNIT —I

Definitions: Monomer, polymer, functionality, homo and copolysjelneterochain and homochain
polymers, polymer blends.

Classification of Polymers Based on origin, applications, thermal behaviat polymerization.
Measurement of Molecular Weights: By end group analysis, colligative properties,riitgic
viscosity, Gel permeation chromatography and Iggfatttering methods.

Chemical structure and physical states of polymersConfiguration & conformations, crystalline
and amorphous states.

General properties of polymers:Mechanical, chemical, thermal, electrical and catproperties.

UNIT — I

Mechanism and kinetics (I) step growth or condensation polymerizatiolt)y addition or chain
growth a) free radical, b) anionic, c¢) cationic ah)adoordination polymerizations.

Copolymerization of binary monomer system:Kinetics and relation of copolymer composition to
monomer ratio.

Role of Chemicals:Initiator, catalyst, solvents, inhibitors, chaiarisfer agents in polymerization.
Methods of polymerization: Bulk or mass, solution, suspension and emulsiolynperization
techniques.

Polymer chemical reactions:Degradation, curing or cross linking and vulcaticra

UNIT — 11l

Compounding of polymers: Role of various additives such as fillers, reiofog agents, stabilizers,
antioxidants, lubricants, fire retardants, coupbagnts.

Processing methods:a) Extrusion, b) moulding, c) injection mouldind) calendaring, e) fibre
spinning.



Manufacture, properties and applications of addition polymers:
a) polyethylene, b) polypropylene, c) polyvinyl chtle, d) polystyrene, e) polymethyl methacrylate,
f) polytetra fluoroethylene and g) natural rubber.

UNIT - IV

Manufacture, properties and application of condensgon polymers:

a) phenolic resins, b) polyesters c¢) unsaturatedsaturated: PET & polycarbonate, d) Polyamides
(nylon 6 & nylon 6,6) e) polyurethanes, f) epoxysins, g) silicone resins, h) cellulose and its
derivatives.

Text Book:
1. Polymer science, V. R. Gowarikar, N. V. Viswanath#smyadev Sreedhar, New Age International
(2011).

Reference Books:

1. Polymer science and technology, Joel R. FriébEdition, PHI publishers, (2009).

2. Polymer Science And Technology : Plastics, RubbBtsnds And Composites Premamoy
Ghosh, % Edition, Tata McGraw Hills, New Delhi, (2010)



ChE 423 (B) FERTILIZER TECHNOLOGY

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To become aware of the impact of fertilizer additio crop productivity.

2. To know the basic, primary and secondary microants essential for crop and plant growth
development.

3. To become aware oflifferent fertilizer combinations and methods ofpligation of thes
materials

4. Tointroduce the primary materials used in crop@ystems to deliver nutrients to the field.

Course Outcomes

i. An ability to list primary nutrients and describéythey are primary.

ii. An ability to describe what systems the primaryredats impact most within crop plants
iii. An ability to contrast fertilizer usage in the dped and developing worlds

iv. An ability to describe how do primary elements eliffrom secondary and micro elements

UNIT — |

Introduction:

Details about indigenous fertilizer production, renaterials, details of the various nutrients withit
importance.

Raw Materials:

Source of nitrogen and hydrogen. steam reformingydfocarbons. Partial oxidation of Fuel oils with
gas purification, C@removal processes and methanation.

UNIT — I

Nitrogen Fertilizers:

Coal gasification, ammonia synthesis, thermodynapnitciples associated with ammonia synthesis,
ammonia reactors. Nitric acid and sulfuric acid.

Urea, total recycle and stripping processes, psodegails, ammonium sulfate, ammonium chloride,
ammonium nitrate, calcium ammonium nitrate.

UNIT — 1lI

Phosphorous Fertilizers:

Phosphate rock availability and benefaction methoggradation, bone-meal, basic slag single super
phosphate, triple super phosphate, phosphorictgciglet process and furnace process. AMI process
with HCL. Complex fertilizer like Mono and Di-ammmm phosphates, urea- ammonium
phosphates.

UNIT — IV

Potassium Fertilizers:

Nitrophosphates, Ores for the potassic fertilizemassium chlorides, potassium sulfate, potassium
nitrite liquid fertilizers, pollution abatement rhelds, controlled release fertilizers.

Text Book:
1. Hand book on Fertilizers, published, Fertilizer daation of India, New Delhi

Reference Books:

1. Chemistry and Technology of Fertilizers, V. SaulihRleinhold Publications.

2. Fertilizer manual, A UNIDO Publication from Intetianal Fertilizer Development Centre,
Albania, USA.



ChE 423 (C) TECHNOLOGY OF EDIBLE FATS

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1 To provide strong knowledge of refining and modifion of oils for edible purpose.

2 To describe how to manufacture the specialty fath sas butter, ghee, vanaspathi, bakery
confectionary.

3 To provide strong knowledge about storage, statalitd packing of edible fats.

4 To describe how to handle the fat products in otd@&vercome the pollution problems.

Course Outcomes

i. An ability to explain different techniques of mdddtion and refining of oils.

ii. An ability to describe the manufacturing processdespecialty fats.

iii. An ability to understand the pollution problemsodtwed and how to overcome the same.
iv. An ability to understand the handling techniquefabproducts.

UNIT -1
Refining:
Processes and plants employed for refining, blegcand deodorization.

UNIT — I

Modification:

Hydrogenation and Winterization of oils for edilplerposes, manufacture and evaluation of auxiliary
materials such as nickel catalysts and hydrogen.

UNIT — 11l

Specialty Fats:

Manufacture of butter, margarine, ghee, vanaspakery and confectionery fats and fatty foods,
composition and properties of products.

UNIT - IV

Storage, Stability and Packing:

Spoilage during storage of fats and fat produ¢tsage, handling and stabilization of edible fatd a
oils, pollution problems in oil industry, packagiofjfats and oils.

Text Book:

1. Bailey's Industrial Oil and Fat products, FereidoBhahidi, Alton Edward Bailey, Fereidoon
Shahidi , Swern Daneil E"&dition, John Wiley Publishers(2005).

Reference Book:

1. Technology of Oilseeds Processing, Oils & Fats ARefining, EIRI Board, Engineers India
Research Institute (2011)



ChE 423 (D) NANOTECHNOLOGY

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To provide the students strong knowledge of theemdhar nanotechnology.

2. To provide the strong knowledge about the concegtsnano powders, nano tubes
nanomaterials.

3. To provide the exposure to the students aboutyththssis ofrotaxanes and catenanes, molec
computers.

4. To provide the strong knowledge of the nano bioicgtr

Course Outcomes

i. An ability to explain about molecular nanotechmgglonanolithography

ii. An ability to explain the concept of preparatiomahomaterials, sol-gels.
iii. An ability to explain the .synthesis of rotaxaned aatenanes

iv. An ability to explain about lipids, DNA strucute.

UNIT-I

Introduction to nanotechnology:.

Importance of nanotechnology and nanoscale, maeand atomic size, surface and dimensional
spaces.

Molecular nanotechnology:

Atoms by inference, electron microscopes (SEM) naarupulator, nanotweezers, atom
manipulation, nanodots, nanolithography.

UNIT-II

Nanopowders and nanomaterials

Concepts of nanomaterials, preparation, plasmangrcchemical vapor deposition, sol-gels,
electrodeposition, ball milling, applications.

Carbon nanotubes:

Structure, Types, formation, assemblies, purif@atproperties and uses.

UNIT-II

Molecular mimics:

Catenanes and rotaxanes, various molecular swjtsjethesis of rotaxanes and catenanes, molecular
computers, chemical rotors, prodders, flippergnagtuttles, actuators, contacts.

Optics, photomics and solar energy

Properties of light and nanotechnology, interaction

UNIT-IV

Nanobiometrics:

Lipids as nano-bricks and mortar, self-assembledatayers, proteins, 3-D structures arising from
amines acids, nanoscale motors, biological comguton channels as sensors, information in DNA
structure, using DNA to build nano-cubes, hingasars glue, wire template.

Text Book:

1. Nanotechnology (Basic Science and EmergingTechredplpy Mick Wilson, K.K.Geoff Smith ,
Michella Simmons and Burkhard Raguge, Overseas2@Q35).

Reference Book:

1. Introduction to Nanotechnology by Charles P. Podtéand Frank J Owens; dition,Wiley
Inter-science(2007).



ChE 423 (E) COMPUTER AIDED DESIGN

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To introduces the students to the available contipumi@ tools for process flow desi
development and general design considerations.

2. Development of system design skills for chemicakpsses

3. Experience solving a complex engineering desigblpro

4. To prepare process simulations (using Aspen, Pyofdi unit operations including He
Exchangers, 2-phase separatorsphd@se separators, Reactors, Mixers, Pipe segr
Evaporators, Thermo siphon reboiler, Distillateord Condensers.

Course Outcomes

i. An ability to prepare process flow sheets for desgowing reactors, distillation columns
other process equipment.

ii. An ability to apply knowledge of mathematics, scemand engineering.

iil. An ability to design a system, component, or pred¢esneet desired needs.

iv. An ability to use the techniques, skills and modengineering computer tools necessary
engineering practice.

UNIT-I

Introduction:

Tracing the Historical Development, Task of thegess engineer, what is mathematical modeling
and simulation, Scope and structure

Estimation of Gas and liquid properties:

Volumetric properties of gases, Volumetric propertiof liquids, Fugacity of gases and liquids,
Estimation of Enthalpy.

CAD of flow of fluids in Pipes:

Flow of Newtonian fluids in pipes, Sizing of pipfes Newtonian and Non-Newtonian flow, Pressure
drop in compressible fluid flow, Flow of Non —Newian fluids in pipes, Pipe network calculations,
Two-Phase flow systems.

UNIT — I

CAD of heat transfer equipment:

Introduction, Shell and Tube Exchangers withoutsghehange, Condensers, Reboilers, Applications
to furnaces.

UNIT = 11l

CAD of mass transfer equipment:

Introduction, Distillation, Gas Absorption, Liquektraction

CAD of chemical reactors:

Introduction, Extent of reaction, analysis of rdisa, Ideal reactor models, Temperature effects in
homogeneous reactors.

UNIT — IV
Chemical Process Simulation:
Introduction, Process simulation Techniques, Ramiitg and Tearing, The Flow sheet Simulator.



Text Book:

1. Chemical Process Computations by Raghu Raman, iEis@pplied Science Publishers, the
University of Michigan(1985)

Reference Books:

1. Computer Applications in chemical Engineering: sx Design & simulation by Robert G.
Squires,G. V. Reklaitis, Books on Demand (1980)

2. Computer Aided Process Plant Design by M.E.Leesteyif Pub. Co., Book Division(1982)

3. Chemical Engineering Design by R. K. Sinnott, Gakawler, 3" Edition, Elsevier Publications
(2010)



ChE 423 (F) PETROLEUM REFINERY ENGINEERING

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To provide the knowledge about design, reservesiposition and pretreatment of crude
refinery and testing methods of petroleum products.

2. To provide the knowledge about the petroleum prsd@mospheric and vacuum indust
distillations.

3. To provide knowledge about improving the qualitydaguantity of gasoline from refine
products by thermal cracking, catalytic crackinggio cracking and refining.

4. To provide the knowledge about converting uselesslyrts into useful forms of gasoline
alkylation, isomerization, polymerization etc.,

Course Outcomes

i. An ability to understand the extent of availabilitypetroleum resources for future generation.

ii. An ability to succeed in the competitive examinasiof petroleum industries.

iii. An ability to use innovative methods in extractthg highly demanded petroleum products f
crude oll.

iv. An ability to identify and improving thqualities of petroleum products. Determinationyqfe of
gasoline for different climatic conditions

UNIT — |

Origin and formation:

Origin and formation of petroleum, reserves andodép of the World, Indian petroleum industry,
composition of crudes. Refinery products and testhimds. Evaluation of crudes. Crude pretreatment,
dehydration and desalting, pipe still heater, aphesic and vacuum distillation of crude oil.

UNIT =1l

Gasoline Treatment:

Treatment of products, additives, blending of gasoltreatment of gasoline, kerosene, lubes and
lubricating oil, wax.

UNIT =11l
Cracking:
Thermal and catalytic cracking, hydrocracking agdrbtreating, catalytic reforming.

UNIT — IV
Reforming and Asphalt Technology:
Coking, visbreaking, alkylation, isomerization, yrolerization, asphalt and air blown asphailt.

Text Book:
1. Modern petroleum Refining Processes, B.K.B.Rao p@kfBH.

Reference Book:
1. Petroleum Refining Engineering, Nelson, McGraw Hill



ELECTIVE - IV
ChE 424 (A) CATALYST SCIENCE AND TECHNOLOGY

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To provide the knowledge about how to deal withaldsorption processhich is fundamental
catalysis.

2. To outline the utility of adsorption process foralating the texture and also surface prope
of catalysts.

3. To provide knowledge about the mechanism of catatghctions and steps involved in it.

4. To provide the detailed description of catalytiackevation.

Course Outcomes

i. An ability to understand the adsorption processitnapplication in catalysis.

ii. An ability to describe in detail about the adsamptisotherms.

iii. An ability to explain various stepmvolved in catalytic reactions and techniques sas
synthesizing and reforming catalyst.

iv. An ability to understand the types and & mecharo$rcatalyst deactivation.

Unit-1
Introduction of catalysis: Definition, Catalyst properties, Heterogeneous éntbgeneous Catalysis,
Nature of catalytic reactions, Adsorption & Chemfgamns

Unit-II
Mechanism: Steps in Catalytic reactions, Synthesizing the tate mechanism and rate limiting
step, reforming catalyst, geometric electric fadotatalysis, adsorption isotherms.

Unit-111

Process:Production, testing & characterization of indwstdatalysts

Solid Catalyst: Determination of surface area, void volume & salahsity, pore volume distribution,
theories of heterogeneous catalyst.

Unit-1V

Catalyst deactivation: Types & mechanism of catalyst deactivation, De@gctions, determination
of rate from experimental data from independenttieation, effect of pore diffusion resistance on
the kinetics of reaction with deactivating catadysTemperature-time trajectories, moving bed
reactors, straight through transport reactors (STTR

Text Books:

1. Elements of chemical reaction engineering, H. SEotler, 4' edition, Pearson Prentice Hall.
(Unit- 1, Il & IV)

2. Chemical Engineering Kinetics, J. M. Smitff &dition, McGraw Hill Publishers. (Unit - 111)

Reference Books:
1. Heterogeneous catalysis — Principles and applitstics. Bond, % edition, Oxford
University Press.
2. Catalytic processes with prover catalysis, C. Guriéas, Academic press.



ChE 424 (B) FOOD TECHNOLOGY

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To provide the knowledge about function and souoddsod components such as lipids, prote
Carbohydrates and vitamins and minerals..

2. To provide knowledge about the nutritional needs thclude factors effecting nutritional ne:
and recommended daily intakes (RDI).

3. To provide the detailed description of deterioratigctors and their control.

4. To provide the knowledge about the techniques asdterilization and pasteurization.

Course Outcomes

i. An ability to understand the recommended dailykesafor various life stages.

ii. An ability to describe conversion and preservatgperations of the food by using suita
techniques.

iii. An ability to explain various steps involved stegtion and &pasteurization of food products.

iv. An ability to apply the knowledge of maintenance tbé various products such as bak
confectionary, soft & alcoholic beverages and dpigducts.

UNIT-1
General aspects of Food Industry, ConstituentsoodFFQuality & nutritive aspects, Food additives,
Standards.

UNIT-II
Deteriorative factors and their control, Preliminanethods, Conversion and preservation operations,
Preservation by Heat and Cold, Concentration, Ryyimadiation, Microwave heating.

UNIT-III
Sterilization & Pasteuterisation, Fermentation &WRng, Packing methods, Cereal grains, Pulses,
Vegetables, Fruits, Spices, Fats & Oils.

UNIT-IV
Bakery, Confectionery & Chocolate Products, SoftAkoholic beverages, Dairy products, Meat,
Poultry & Fish products.

Text Book:
1. Food Science, Norman N. Potter Joseph H. Hatchkibsdition, CSB Publishers & Distributors,
New Delhi

Reference Books:

1. Fundamentals of Food processing operations, J.U.bed K.A Joslyn, the AVL Publishing Co.,
Westport

2. Food Process Engineering, D.R. Heldman, The AVUiBhing Co., Westport
3. The Fundamentals of Food Engineering, S.E. Chaha,AVL Publishing Co., Westport.



ChE 424 (C) OPTIMIZATION OF CHEMICAL PROCESS

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. Understands the maximizing and minimizing methaussingle variable functions

2. Determines the maxima using linear programming &mahplex method for linear conv
functions

3. Develops objective functions for optimizing desafrflow and mass transfer equipment.

4. Simplifies and solves the optimization problemsemical processes

Course Outcomes

i. Ability to fit data to linear and nonlinear funatis.

ii. Ability to formulate chemical processes as optii@aproblems.

iii. Ability to solve linear convex objective functions.

iv. Ability to simplify and solve complex chemical engering processes.

UNIT — |

Fundamentals of Optimization:

Nature and Organization of optimization probleniiny models to data, formulation of objective
functions, obstacles to optimization. Basic conseagt optimization, optimization of unconstrained
function — single and two variables, one dimendigearch - numerical methods

UNIT — I
Optimization Techniques:
Linear programming and applications, Simplex metaod applications.

UNIT — 11l

Chemical Engineering Examples:

Optimization of recovery of waste heat, shell anbet heat exchanger, evaporator design, liquid-
liquid extraction process, optimal design of stagistillation column.

UNIT — IV

Chemical Engineering Examples:

Optimal pipe diameter, optimal residence time faaximum yield in an ideal isothermal batch
reactor, chemostat, optimization of a thermal ceack

Text Book:

1. Optimization of chemical process by T.F.Edgar, IH¥hmelblau and L.S.Lasdon,2dition,
McGraw Hill(2001).

Reference Book:

1. Engineering Optimization: Theory and Practice b§.Rao, 3 edition,New Age International(P)
Ltd.,(1996)



CHE424 (D) FUEL CELL TECHNOLOGY

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. To provide an overall view of hydrogen economy abdsic electro chemistry a
thermodynamics of fuel cells.

2. To provide the knowledge of various types of fuellsuch as alkaline, phosphoric acid
cells and solid oxide fuel cells etc.

3. To provide the description of modeling and testhduel cells.

4. To describe the fuel processing techniques.

Course Outcomes

i. Ability to describe working principle and componeof alkaline fuel cell.

ii. Ability to describe the benefits and limitationsngponents of the solid oxide cells.

iii. Ability to explain the mile stones in direct metloafuel cell technology.

iv. Ability to apply the modeling and testing technigue the processing of Membrane fuel cells..

UNIT-I

Introduction:

Fuel Cell relevance and importance, historical ggts, classification of fuel cells

Alkaline fuel cells:

Description of alkaline fuel cell, working princgalcomponents of alkaline fuel cell, modules, fuel
cell stacks, ammonia as AFC fuel, general perfooaarmaracteristics

UNIT-II

Phosphoric acid fuel cells:

Electrodes, materials and manufacturing, stacksgsig&ms

Solid oxide fuel cells:

Benefits and limitations, cell components, cathowgerials, anode materials, configurations and
performance

UNIT-III

Molting carbonate fuel cells:

Cell components, mechanism of electrode reactsiaijs of MCFCs

Direct Methanol Fuel cells:

Mile stones in direct methanol fuel cell technolpgletro oxidation of methanol, the electrolytenno
catalytic aspects, state of art of methanol crossovDMFC

UNIT-IV

Proton Exchange Membrane Fuel Cells:

Scientific challenges, technology development, fuiecessing, modeling studies of PEMFC
performance

Fuel Processing:

Processing hydrogen from alcohols, producing hyeindgom hydro carbons, hydrogen from other
sources

Hydrogen Storage:

Hydrogen storage, hydrogen production, hydrogesmasngine fuel, methods of hydrogen storage

Text Book:
1. Fuel Cell Principles and Applications, B.Viswanathil.Aulice Scibioh, Universities Press

Reference Book:
1. Constructional features and operating charactesisti fuel cells, Weidlich Erhard



ChE 424 (E) INDUSTRIAL BIOTECHNOLOGY

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. Toimpart the knowledge on historical overview aitbchnology.

2. To provide the knowledge of production of some caroially important modern bioproducts .
3. To provide the knowledge of production of orgardia, vitamins and antibiotics.

4. To describe the production of various types of emzy.

Course Outcomes

i. Ability to describe various steps involved in fermentatiorcess and explain various types
sterilization.

ii. Ability to describe the steps involved in the production opkiducts and methods to impr¢
modern biotechnology.

iii. Ability to explain the production methods of organic acidsinamacids and vitamins
antibiotics.

iv. Ability to describes the various steps involveeirzyme production.

UNIT — |

Introduction to Fermentation Processes:

The range of fermentation processes, microbial bEsnmicrobial enzymes microbial metabolites,
recombinant products, transformation processeschhenological development of the fermentation
industry.

Media for industrial fermentations: Typical media, medium formulation, energy sourasspbon
sources, nitrogen sources, minerals, growth factoutsient recycle.

Sterilization: Medium sterilization, sterilization of the fermentaind feeds.

UNIT — I

Organic acids: Production of citric acid, acetic acid and laetaid

Amino acids: Commercial uses of amino acids, strains for an@oim production, production of
glutamic acid.

Vitamins & Antibiotics : Production of vitamin B, production of3-lactam, antibiotics, amino acid
& peptide antibiotics and macro cyclic lactone lbiatiics.

UNIT — 11l

Enzymes: Production of amylases, proteases, pectinasebpases

Organic feed stocks:production of Ethanol, acetone / butanol

Ergot alkaloids: Occurrence and significance, structure, biosyimgh@soduction of ergot alkaloids,
regulation of alkaloid production in cultures, strdevelopment

UNIT — IV

Microbial transformations: Types of bioconversion reactions, procedures fortkansformation,
transformation of steroids & sterols, non steramdpounds, antibiotics and pesticides.

Single Cell Protein (SCP) :Production of SCP form alkanes, methanol fermamaf SCP from
wood, carbohydrates and sewage.

Newer Approaches to sewage treatmenttarter cultures for treatment processes, aerebiwage
treatment-air lift process, aeration with pure cygmethane production.



Text Books :

1. Principles of Fermentation Technology P.F. StanpuryWhitaker and S.J.Hall,"2 Edition,
Elsevier (Unit — 1)

2. A Text book of Industrial Microbiology, Wulf.Cruge& Anneliese Cruger,™ Edition, Panima
Publishing Corporation (Units-IL,111,1V)

Reference Books :

1. Industrial Microbiology, J.E.Casida, New Age

2. Industrial Microbiology, Prescott & Dunn, Agrobiakdhpur
3. Industrial Microbiology, A.H.patel, McMillan



ChE 424 (F) INDUSTRIAL HAZARDS AND SAFETY ANALYSIS

Lectures . 4 periods/ week Sessional Marks : 40
Semester End Exam Marks : 60
Semester end Exam: 3 hrs Credits : 4

Course Objectives

1. The Students are able to understanding the preddimg hazards associated with obje
facilities, equipment and work practices in the kvanvironment and of appropriate con
procedures and devices to be considered - to dahtadvazards

2. The Students are able to participate actively @ppring a technical team safety project, analy
a safety scenario and developing a program to ciattie problem and prevent recurrences.

3. The Students are abte study the effect of toxic and flammable materiahd conduct tt
management of a fire prevention and abatement anogr

4. The Students are able to demonstrate knowledgembDpriate protective equipment, safety
health training procedures.

Course Outcomes

i. To attain the knowledge of human error and humatofa principles and how they relate to
Process Safety Management.

ii. To improve human performance by reducing humanrdikely work situations through desic
improved work instructions, training and the redtign of human factors hazards.

iii. To practice performing human factors and procedaredyses in realistic workshops and sé
education training programmes.

iv. Able to reduce the process hazards by using pireteetjuipments and oumunicate the safe
and hazard analysis reports

UNIT — |

Introduction:

Definition of safety. The basis for safety. Cherhiteazards and worker safety. Hazards of
commercial chemical reactions and operations. Hagtolies, Fault Tree analysis, Event Tree
Analysis.

UNIT — I

Safety:

Process design, instrumentation for safe operatgaisty education and training.
UNIT — 11l

Risk:

Effect of toxic agents, flammable materials, Riskessment, Work permit systems.
UNIT — IV

Protection:

Personnel protective equipment, fire extinguishaggnts and their applications, measuring safety
effectiveness.

Text Book:
1. Safety and accident prevention in Chemical opematiby Fewcett H.H. and W.S.Wood® 2
editon John Wiley and Sons Inc(1982).

Reference Book:

1. Safety Handling of Hazardous Chemicals by Rohatd{, Enterprises(1986)

2. Industrial safety practices by Bob skeltor

3. Chemical process safety —Learning from case hestdoy Roy E Sanders! 3dition, Elsevier
Butterworth Heinemann (2004).



ChE 461 COMPUTER AIDED PROCESS EQUIPMENT DESIGN LABORATORY

Practicals . 3 periods/ week Sessional Marks : 40
University Exam Marks : 60
University Exam : 3 hrs Credits : 2

Course Objectives

1. To acquire knowledge to design system, component, process to meet desired neidus

realistic constraints such as location, layout,iremmental, social, political, ethical, health :

safety, manufacturability and sustainability.

An understanding to identify, formulate and solhemical engineering problems.

To develop working knowledge, including safety asmvironmental aspects of material

energy balances, equilibria, heat, mass and momretransfer rates, chemical reaction kine

continuous and stage-wise separation operatiores ffoocess.

4. To learn the importance of process economics witifegsional and ethical responsibility
process design.

wnN

Course Outcomes

i. Synthesize and analyze process flow sheets

ii. Effectively lead chemical engineering projectsndustry
iii. Be able to perform process selection

iv. Analyze and design mass and heat transfer equipment
1. Flow chart symbols

2. Engineering drawings

Simulation using Aspen

Properties estimation

Material & Energy balances

Sensitivity Analysis

Design Specification

Mixers & Splitters

Pumps

© ©® N o g > w

Heat Exchangers
10. Columns

11. Reactors



ChE 462 PROJECT WORK

Practicals . 9 periods/ week Sessional Marks : 80
University Exam Marks : 120
University Exam : 3 hrs Credits : 10

Course Objectives

1. To develop a comprehensive design of a chemicaklgsoor chemical plant.

2. The students are able to do literature survey dagarthe current importance of the product
the various processes available for producingghaduct.

3. To perform materiahnd energy balances on every unit operation induteossible by usin
software such as ASPEN and design of chemical psoeguipment

4. To develop a brief plan of plant layout, locatisafety, installation costs and profits.

Course Outcomes

i. Ability to analyze and improve a chemical procesa ohemical plant.

ii. Ability to provide alternative methods to reducergy requirements and raw material
requirement.

iii. Ability to design a virtual chemical plant usingneputer software.

iv. Ability to create a comprehensive technical repod present it.

The project work should be

An Experimental work related to Chemical and alliedustrial products

(OR)
An Industry sponsored Project (theoretical or eixpental)
(OR)
A Comprehensive design project of a chemical glattie form of a report

The project report should contain the following otess.

Introduction

Physical and chemical properties and uses.
Literature survey for different processes
Selection of the process

Material and energy balances

o g s w N e

Specific equipment design / Experimentation

(Process as well as mechanical design with drgwinguding computer programs where

possible, of heat transfer equipment / separatiplipenent / reactors)
7. General equipment specifications.

8. Plant location and layout
9. Materials of construction
10. Health and safety factors
11. Preliminary cost estimation

12. Bibliography.



