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PETROLEUM ENGINEERING j..

Academic Regulations 2009 for B. Tech (Regular)
(Effective for the students admitted into | year from the Academic Year 2009-2010
onwards)

1. Award of B.Tech. Degree

A student wilt be declared eligible for the award of the B. Tech. Degree if he
fulfils the following academic regulations:

i Pursued a course of study far not less than four academic years
and not more than eight academic years.

ii. Register for 200 credits and secure 200 credits

2. Students, who fail to fulfill ali the academic requirements for the award of the
degree within elght academic years from the year of their admission, shall
forfeit their seat in B.Tech course.

3. Courses of study ..

The following courses of stucfy are offered at present for specialization for the
B. Tech. Course.. .

Branch Code 'Branch
1 Aeronaut!cai ._ngmeermg

it Automabile Engineering.

i Bio-Medicai Engineering. = ..

A Biotechnology.

v Chemical Engineering.

Vi Civil Engineering. o

Vit Computer Science and Engineering.

Vil Electrical and Etectronics Engineering.

X oo Electronics and Communication Engineering.
X R Electronics and Computef Engineering.
Xl S Elecironics and instrumentation Engineering.
Xl - ' s Electronics and Telematics Engineering.

XHi _ . Information Technology.

KV -~ |nstrumentation and Control Engineering.

XV " - Mechanical Engineering (Mechatronics).
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XVl Mechanical Engineering {Production). and one assignment. The objective paper is for 10 marks and
XV Mechanical Engineering. subjective paper is for 10 marks, with a duration of 1 hour 20
XVl Metallurgy and Material Technology. minutes (20 minutes for objective and 60 minutes for

subjective paper). Objective paper is set for 20 bits of —-

XIX Mining Engineering muitiple choice questions, fill-in the blanks, matching type
xX " Mining Machinery -~ ? questions ~ for the 10 marks.’ o
XX -._PE%*TGI}?‘?{“_'E_ﬂgi‘“F?‘???f_‘g':_'_ ' Subjective paper of each semester shall contain 4 full
e DR R e ' questions (one from each unitj of which, the student has to
and any other course as approved by tHe authorities of the University : answer 2 questions, each carryitg 5 marks. .

First mid term examination shall be conducted for 1-4 units of
syllabus and second mid term examination shall be conducted

from time to time.
4" Credits s L ' for’ 5-8 units. -5 miarks are allocated for Assignments (as

: T 1Year E Semester. :  specified by the concerned subject teacher) - first Assignment

" Periods / Week | Credits | Periods/ Credits : . should: be: submitted before the conduct of the first mid, and
R P : - Week . thesecond: Assignment - should be submitted befare the
Theory f 03 06 Q3 03 f conduct of the second mid.. The fotal marks secured by the

: 02 04 - - : student in each mid term examination are evaluated for 25
Practical : 03 04 . 03 02 : marks, and the better of the two mid term examinations shall
Urawing - 02T03D o4 03 02 be taken as the finai marks secured by each candidate.

: i 08 04 . o ) . L
Niini Project " . — — However, for first year, there shall be 3 mid term examinations
Comprehensi - T ” ' 02 (each for 25 marks), along with 3 assignments in a similar
ve Viva Voce : ‘ pattern as above (1% mid shali be from 1-2 units, 2" mid from
Seminar JUETE R Her S % 3.5 units and 3™ mid shall be from 6-8 units], and the average
Project — . - L 15 10 marks of the best two examinations secured (each evaluated

for a total of 25 marks) in each subject shail be considered
as final marks for the internals / sessionals,

iv. For practical subjects there shall be a continuous evaluation during
the semestar for 25 sessional marks and 50 end examination marks.
Out of the" 25 marks for internal, day-to~-day work in the laboratory
shall be evaluated for 15 marks and internal examination for practical
shall be evaliuated for 10 marks conducted by the concerned
i For theory subjécts the" distribution shall be 25 marks for laboratory tea_c{her: The end examination shali be conducted with
imternal Evaluation and 75 marks for the End-Examination. external examiner and._ laboratory teacher. The external examiner
. ; . shall be appointed from the cluster of colleges as decided by the
i, For theory subjects, during the semester there shall be . University examination branch.

2 mid term examinations. Each mid term examination ; V. For the subject having design and / or drawing, {such as Engineering
consists of one objective paper, one subjective paper : Graphics, Engineering Drawing, Machine Drawing) and astimation,

5. Distribution and Weightage of Marks _
I, The performance of a student in each semester / I'year shall
" be evaluated subject ~wise with a maximum of 100 marks
for theory and 75 marks: for:practical subject. In addition,
_Industry oriented mini-project, seminar and project werk shatl
be evaluated for 50, 50 and 200 marks respectively.




. ..Vi_-.

vil,

il

——— PETROLEUM ENGINEERING 4

“ e distribution shall be 25 marks for internal evaluation (15

marks. for day-to-day work ard 10 marks for internal tests)

and 7% marks for end

examination. There shall be two

... internal tests in a Semester and the better of the two shall be

considered for the award of marks for internal tests.
However in the | year class, theré shall be three tests and
the average of best two will be taken into consideration.

There shall be an-

indusiry-oriented. mini-Project, in

toliaboration with an industry of their specialization, to be
taken up during the vacation after lll year I Semester
examination. However, the mini project and its report shall
pe evaluated with the project work in [V year It Semester.
The industry oriented mini project shall be submitted in
report form and should be presented before the committee,
which shall be evaluated for 50 rnarks. The committee
consists of an external’ examiner, head of the department,

" tnhe supervisor of mini project and a senior faculty member of
T the depanment There shall be no mternal marks for industry
oriented mini project. :

There shall be a seminar presentat[on if EV year H Semester

" For the seminar, the student shall collect the information on

" .. a specialized topic and prepare a technical report showrng
- his._ understanding over the topic, “and - subrmit to - the
'-'department which shall be évaluated by the Departmental

.. cormmittee consisting of Head of the department, seminar
SR super\nsor and a senior facuity member. The seminar report
R ikl beevaluated for 58 marks. There shall be no external
““gx@mination for seminar.

There shall'be a Comprehensive Viva-Voce in V year ||

i ganfester: The Comprehensive Viva-Voce will be conducted
1 by a Committee consisting of (i) Head of the Department (i)
" two: Senior:Faculty: members . of the Department.  The
* Comprehensive Viva-Voce: is aimed to assess the students’
i understanding in-variotis subjects he / she studied during the
LB Teck ‘course:of study.:
* gvaluated: for 100 marks: by the Committee.. There are no
“internial: marks for the Comprehenswe viva- voce :

The: Comprehenswe Viva-Voce is

Outof a total of 200 marks-for: the project. work 50 marks
shall be for Internal: Evaiuatlon :and. 150 ‘miarks far the End

Semasier: Exarnmat(on

The End Semester Exammatuon
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(viva-voce) shall be conducted by the same commitiee appointed for
indusiry orienied mini project. In addition the project supervisor shall
also be inciuded in the committee. The topics for industry orienied
mini project, seminar and project work shall be different from each.
other. The evaluation of project work shall be conducted at the end of
the IV year. The Internal Evaluation shall be on the basis of two
seminars given by each student on the tapic of his project.

Laboratory marks and the sessional marks awarded by the College
are not final. They are subjéct‘ to scrutiny and scajing by the
University wherever necessary. In such cases, the sessional and
laboratory marks awarded by the College will be referred to a
Committee. The Coemmittee will arrive at a scaling factor and the
marks wiill be scaled as per the scaling factor. The recommendations
of the Committee are final and binding. The laboratory records and
internal test papers shall be preserved in the respective institutions as
per the University norms and shall be produced to the Committees of

the Unwersnty as and when the same is asked for.

Attendance Requ:rements

iii.

Vi,

A student shall be eligible to appear fcr Umvers;ty exarminations if he
acquires a minimum of 75% of attendance in aggregate of all the
subjecis. _

Shortage of Attendance below 85% in aggregate shall in NO case
be condoned .

Condoenation of shortage of attendance in agygregate up to 10% (65%
and above and below 75%) in each semester or | year may be
granted by the College Academic Committee.

A student will not be promoted to the next semester unless he
satisfies the attendance requirement of the present semester / | year,
as applicable. They may seek re-admission for that semester / | year
when offered next.

Students whose shortage of attendance is not condoned in any
semester / | year are not eligible to take their end examination of that
class and their registration shall stand cancelled.

A stipulated fee shall be payable towards condonation of shortage of
attendance.
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Minirnum Academic Reguirements:
- The following academic requirements have to be satisfied in addition

‘. o the attendance requirements mentioned in item no.6

i A student shall be deemed to have satisfied the minimum

: academic requirements and earned the credits allotted to
each theory or practicat design or drawing subject or project
if he secures not less than 35% of marks in the end
examination and a minimum of 40% of marks in the sum
total of the internal evaluation and end examination taken
together.

il A student shall be promoted from II to |II year only if he fulfils
the academic requirement of 37credits from one regular and
one supplementary examinations of I year, and’ cig regular
examination of !l year | semester irrespactive of whether the
candidate takes the examination or not.

i A student shall be promoted from third year to fouﬁh year

only if he fulfils the academic requirements &f {otal 62 credits
from the foliowing examinations. whether the candidate
. takes the examinations or not.
Crerar Two reguiaa’ and two supplementary examinations of |
Coviiyear
. Twio: regular and one supplementary examinations of ||
iyeart ‘semester.. -
.:One regular-and one. supp!ementary examinations of Il
csinaniyear Il semester, :
BRI A One regular exammatlon of H year 1 semester

iv. A student shal reglster and’ put up Hinimom: atiehdance in all
ST 200 credifs and. edrn the 200 credits: Marks obtainiad in all
200 credits shali * be~ cons:dereci for the™ caiculatlon of
percentage of marks. " j : :
V. Students who fail to- earn 200 credlfs as |ndfc:ated in the
“course structire Within ‘gight ‘academic yearg from’ the year
~of their admission: shall forfeit their geat in:B.Tech course
and theif admission shaill stand ¢ancelled.

Course pattern:

i The entire course of study is of four academic years. The
first year shall be on yearly pattern and the second, third and
fourth years on semester pattern.
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il A student eligible to appear for the end examination in a subject, but
absent at it or has failed in the end examination may appear for that
subiect at the supplemeniary examination.

iii. When a student is detained due to lack of credits / shortage of
attendance he may be re-admitted when the semester / year is
offered after fulfiilment of academic regulations, whereas the
academic regulations hoid good with the regulations he was first
admitted.

N
£

Award of Class

After a student has satisfied the rec;ulrements prescribed for the completion of
the program and is eliglble for the award of B. Tech. Degree he shall be placed
in one of the following four classes:

Class Awarded % of marks to be secured

¢ First

Class with © 70% and above
Distinction ;
 First Class " Below 70% but rot less than From the

. 60% aggregate marks

, Second Class

secured for the

i o
i Below 60% but not less than best 200 Credits.

{ 50%

Pass Class

. Below 50% but not less than
- 40%

(The marks in internal evaluation and end examination shail be shown separately in the
marks memaorandum)

10

M.

2.

Minimum instruction Days:
The mintmum instruction days for each semester / | year shall be 90/180 clear
instruction days.

There shall be no branch transfers after the completion of admission process.

There shall be no place transfer within the Constituent Colleges and Units of
Jawaharlal Nehru Technological University Hyderabad.
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UM Academic Regulations for B. Tech, (Lateral Entry Scheme)
SR - General: (Effective for the students getting admitted into il year from the Academic Year 2009-
S Where the words “he", ‘hrm” "hls“ oceur in the regulations, they include : 2010 and onwards)
g “she’, “her”, “hers”. ' 1. The Students have to acquire 150 credits from !l to 1V year of B.Tech.
i, The academic regulation should be read as a whole for the purpose of Program (Reguiar) for the award of the degree.
B any interpretation:: e Register for 150 credits and secure 150 credits.
il inthe case of any doubt or amblguety in the interpretatxon of the above S
T Hiles the desision of the V:ce—ChanceHOF is final. : 2. Studente, who fail to fulfil the requirement for the a‘wa_rd of the degree in 6
iv. The Umversrty may change or amend the academic regulations or _ consecutive academic years from,the year of admission, shall forfeit their
syllabi af: any: time: and. the changes or amendments made shail be seat, ) L -
apphcable to all ihe students wnth effect from the dates notified by the 3. '(rgeegz?an:}e attendance regulations are to be adopted as that of B. Tech.
4. Promotion Rule:

A student shalil be promoted from third year to fourth year only if
he fulfils the academic requirements of 37 credits from the
examinations.

a. Two regular and one supplementary examinations of il year |

semester.
b. Cne regular and one suppfementary examinations of || year i
semester.
C. One regular examination of {if yéar t semester.
5. Award of Class:

After a student has satisfied the requirements prescribed for the
completion of the program and is eligible for the award of B. Tech. Degree
he shall be placed in one of the following four classes:

First: -~ Class with | 70% and above ;

Dlistinction : i From the aggregate
First Class . - Below 70% but not Iessl K aqf
e than 60% | marks secured for
; 3 d 150 Credits.
Second Class - | Below 60% but not Iess; (i.e. I year to 1V
' than 50% e Zgar)
Pass Class : Below 50% but not Eess? y
¢ than 40% i

(The marks in internal evaluatiorn and end exam ination shall be shown
_ separateiy in the marks memorandum)
6. All other regulations as appiicable for B. Tech. Four-year degree course
(Regular) will hold good for B. Tech. (Lateral Entry Scheme)
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MALPRACTICES RULES

DISCIPLINARY ACTION FOR / IMPROPER CONDUCT IN EXAMINATIONS

Nature of Malpractices/Im proper j

Punishment
. ¢onduct

If the cand:date

- Possesses or keeps accessxble

Exp'uisioh from the examination

from any. paper;: . Book: wihalland. canceliation  of
programmable calcu!ators palm:.

computers or any. other fomj"'o_f_f_ot_hEr_'SUbjeCfs the candidate has

(a)  examinatién’ hall, “any paper, note I'hall--'.'-ahd" ‘cahceliation of the

book, programmable. calculators, | performance in that subject only.
Cell -~ phores: .~ pager,” " patm 70T e
computers. or: any- other form of *
material concerned with or related |
to the subject of the. exammatlon_'i_ _

" (theory or practicaly in’ which he is |
appearing but has not made use of |
(material. shallinclude. any marks |

- on the body of the candidate which |

.-can. be:used- as:an.aid in the |

 subject of the examination) i
Gives- _assjstance_ oF. guldance. or | Expulsion from the examination

(b) receives it " from. any - other | hall and canceliation of the

- candidate orally or, by driy::other . performance in that subject only of |

- body - fanguage. - methads:- or. ! all the candidates involved. In |
communicates. th'rough cell phones_-?.-cas_e_. of an outsidger, he will be
with any candidate or persons in.or |- handed over to the police and a -
outside the exam hall |n respect of-_i- case is registered against him.

5 any matter. ... = T '
2 Has copied in the exammatlon hail - Expuision from the examination

the |
performance in that subject and all -

maierial relevant to the subject of: already - ‘appeared  including -
the  examination . (thecry. _E'fpractlcal examinations and project

praciical) in which the candldate is. . work and shall nat be permltted to -
appearing. - appear,  for: ' the. remaining |

examinations. of the subjects of

| that Semester/year.

. The Hall Ticket of the candidate
" is to be cancelled and sent to the |

University.

3.

i Impersonates any other candidate |

? In connection with the examination.

- candidate  is
-acadernic

The candidate who

has -

impersonated shall be expelied .

from examination hall.

The :

candidate is aiso debarred and |
forfeits the seat. The performance
of the original candidate who has

been impersonated,
cancelled in all the subjects of the
examination (including practicals
and project work) already
abpgared and shall not be allowed
tc appear for examinations of the
remaining  subjects  of
semesterfyear.

shall he '

that -
The candidate is -

also debarred for two consecutive
semesters from class work and all !

University examinations. The
continuation of the course by the
subject to the
regulations in
connection with forfeiture of seat.
if the imposter is an outsider, he

will be handed over to the police
and a case is registered against

him.

Smuggles in the Answer book or
additional sheet or takes out or

arranges to send out the question |

paper during the examination or
answer book or additional sheet,
during or after the examination.

" | regulations

Expulsion from the examination
hall and

cancellation of

performance in that subiect and all |

the other subjects the candidate
has already appeared including
practical examinaticns and project
work and shall not be permitied

for the remaining examinations of
the subjects of that semester/year. -

The candidate is also debarred for

two consecutive semesters from |

class work and all University
examinations. The continuation of
the course by the candidale is
subject to  the
in connection with

academic
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forfeiture cof seat,
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Uses objectionable, abusive or
offensive language in the answer
paper or in letters {0 the examiners
or  writes -to  the examiner
reguesting: him. to. award pass
marks. :

Cancellation of the performance in |

that subject.

Refuses to obey the orders of the
Chief.. Superintendent/Assistant -
Superintendent. / any officer on
woduty. or . mishehaves or creates
wirdisturbance. of. any kind in and
raround - the examination hall or
" organizes a walk cut.or instigates
- others towalk out, or threatens the
“officer-in charge or any persocn on
crdutytin or outside the examination
- Hall of any injury to his person or 10
T4y of his relations whether by
“iwords; sither spoken or writien or

'representatéon assaults the officer-

'-__or ‘destruction: of property in-the

Csgfunfair

by ivsigns oeor | by visible -

~ctiarge, or-any person on duty in

T outside: the examination hall or ..
any of his’ relations,-or indulges in : :.
any ‘other act of 'misconduct or
mlschlef Wthh result in damage to &

exammatron hall or any part of:the

; Co[lege camipus or.engages in any .

“other: ‘act: wh|ch in: the -opinion of 7«

- thé Gfficer i on: diify amouints o tse. .

means ofmisconduct or:v
“ has: the teridéncy 1o disrupt: the-;‘_-'_-_z_--
“grdefly conductof the examination.. .

in case of students of the college, |
they shall be expelled from !
examination halls and cancellation :
of their performance iIn that
subject and all other subjects the

candicate(s) has (have) already

appeared and shall not be
permitted to appear far the
remaining examinations of the
subjects of that semester/year. .
The candidates also are debarred :
and forfeit their seats. In case of |
outsiders, they will be handed
over to the police and a police |

case is registered against them.

work and shall not he permitted
for the remaining examinations of
the subjects of that semester/year.
The candidate is also debarred for
two consecutive sernesters from
class work and all University
examinations. The continuation of

: the couwrse by the candidate is
© subject to the -

- academic
regulations  in. connection with
forfeiture of seat.

Possess any !ethal wedpon or
- firearm in'the examination hall.

Expulsion from the examination
hall and cancellation of the
performance in that subject and ai

—other subjects the candidate has
‘aiready - appeared

including

. practical examinations and project

. work: arid shall not be permitted

for 'the remaining “examinations of .
the subjects of that semester/year.
The candidate is also debarred |
and forfeits the-seat.

insida: or outs de the: exammatron
hall. : 3

i Leaves the:exam:hall taking away
S answer scnpt or: mtentlonally tears::
- of the. script oriany. part; thereaf mar
. the other subjecis. the candidate
has falready. appeared including -

Expuismn frum the examanation

hatlar -_:'.:cancei!atlcn of

'p'e'rfofm'enCei in that subject and all

if student of the coliege, who is not
. & candidate for the particular

examination. or any person not
connected. . with .. the  college

. indulges in. any malpractice or !
improper- conduct - mentioned  in ¢
: i examinations and project work

clause 60 8.

Student of the colleges expulsion
from the. examination hall and :
cancellation of.the performance in
that subject and all other subjects -
the candidate. has  already
appeared  including  practical

and shall not be permitted for the
remaining examinations of the:

. subjects of that semester/year.
. The candidate is also debarred
. and forfeits the seat.

Person(s)} who do notl

¢ beiong to the College will be

handed over io police and, a

: police case will be registered .
._against them, ;

- practicai examinations and project

! Comes it a drunken condition to |

Expulsicn from the examination .
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.. the examination haf. hall and cancellation of the
perfarmance in that subject and all |
other subjects the candidate has |
already appeared including -
~ practical examinations and project
work and shall not be permitied :
for the remaining examinations of
N L e e the subjects of that semester/year.

11, Gopying detected on the basis of Cancellation of the performance in
internal evidence, such as; during that subject and all other subjects .
valuation or during special scrutiny.  the candidate has. appeared :
SR inciuding practical.- examinations
and project. . work. - of ° that

. semesterfyear examinations:

12.. i_lf any malpracnce is detected :
.which is not covered in the above
clauses 1 to 11 shall be reported to -
the, University for further action to

- award suitable punishrment. .
Malpractices identified by squad or special invigifators

=1 Punishments to the candidates’as pér the abave guidelines.
20 Punishment for institutions - (if the squad reports that the

R college is also involved in ercouraging malpractices)
0 A show cause notice shall be issued to the coflege.

iy impose a'suitable fine on the college.
“(iii) Shifting the examination centre from the college te
' ‘anocther college for a specific period of not lass
than one year.
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JAWAHARLAL NEHRU TECHMOLOGICAL UNIVERSITY HYDERABAD

I YEAR

B.TECH. PETROLEUM ENGINEERING

COURSE STRUGTU

Code

Subject

%

TIPID

C:

51001

English

51002

Mathematics — |

51003

Engineering Mechanics

51004

Engineering Physics

51005

Engineering Chemistry

LI Y Y

51006

Computer Programming & Data Structures

51007

Engineering Drawing

51680

Computer Programming: Lab

PN GINIR WINPT

51681

Engineering Physics & Engineering Chemistry Lab

51682

English Language Communication Skills Lab.

51683

Engineering Workshap / IT Workshop

WL I

Total

=
[=-]

I ESENFNESENIOIFNTN SN

Il YEAR | SEMESTER

COURSE STRUCTU

i Code

Subject

TIPID

19

{ 53001

Mathematics -t

| 53054

General Geclogy

Surveying

i 53055

Elements of Mechanical Engineering

| 53004
[l

53015

Electrical & Electronics Engineering

53029

Chemical Process Calculations

53640

Basic Engineering (Mech + Elec) Lab

53641

Geology lab & Surveying Lab

Wil al s

Total

Niolols|riw|wlo sl

-
~

RININ S B WD

[+
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JAWAHARLAL NEHRU TECHNGLOGICAL UNIVERSITY HYDERABAD JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.TECH. PETROLEUM ENGINEERING : B.TECH. PETROLEUM ENGINEERING
Il YEAR Il SEMESTER ' COURSE STRUCTURE [t YEAR Il SEMESTER - COURSE STRUCTURE
Code Subject LT TP C ‘
54001| Probability & Statistics 3, 1 3 . Code Subject L T/RID C |
! 54007] Manageriai Econom:cs&FmanCIal 41 - 4 g o | 560861 Well Completions and Testing 401 -4
‘ Analysis f , , . ", 56097 "Reservoir Engineering % "4, 0 4
54018| Momentum Transfer 4 . 1.5 41 ' © | BB0Y8: Petroleum Production Engineering 4 | 1 4
54061| Pefroleum Geology 4 114 : 56099 Natural Gas Engineering 3. 1 3.
54062| Process Heat Transfer 301 13 . 56100 Surface Production Operaticns '3 1 3
54004] Environmental Studies 3] 0 3 ! Elective-l '3 1 3
54840 Momentum Transfer Lab 0: 3 2 ‘ 56101/ Natiral Gas Processmg [ :
54641| Process Heat Transfer Lab 0 3 2 : | 56102, Coal Bed Methane & Gas Hydrates
| Total 2] 10 | 25 ; . 56103} Mass TransferOperatmns L
. _ o _ : « 56647 | Drilling Fluids Lab- .10 3 2.
I YEAR | SEMESTER . - _ COURSE STRUCTURE ! 56648 | Reservoir Engmeermg Lab s 10 3 2
e S E . Total _ o 21 11 25
Code Subject L [ T/PiDlC T
55015 Instrumentation and-Process Control 4. 1 14 IV YEAR | SEMESTER . uilon . COURSE STRUCTUR
55089 Thermodynamics for Petroleum 41 C 4 : L
Engineering . : _ e EE Code Subject L T/PIDC |
. 55090] Petroleurn Exploration Methods 3..1.13 i 57164| Pipeline Engineering . 4 ' - L4
| 55091 Well Logging . 3. 1 3 : 57165| Petroleum Refn:ng&PetrochemmaEs 141 4 1
55092 Drilling Technology 4 1 4 i 57166, Qil & Gas Processing Plant Design 41 4
11 1 Open Elective B 3 . §7167| Mealth, Safety & Environmentin 13 1 3
‘55093 Energy Management _ : [ i Petroleum industry o
55094 Nano Technology : i : 57168| Numerical Methods for Modeling & 3 1 3
55005| Intellectual Property nghts _ ; _ L ? Simulation : ;
'55006/ Materials Science © . o A ! “Elective-l 31 3
.1 55097 Green Fuel Technologies o R A i , 57169 QOffshore Engineering :
w7 556420 Advanced Engilsh Communlcatlon SKE“S 103 2 © 57170: Chemical Reaction Engineering
B e -1+ R 0 SRR D | 57171 Computational Fluid Dynamics
55643}, instrumentatlon and Process Control R S R R R 2 B . 57639 Production Engineering Lab 0 -3 2
oo | kabe . - O i SR N : 576401 Petroleum Product Testing Lab 0 3 2
Total - o o 21 11 |25y 3 _ Total L2111 25




CJAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.TECH PETROLEUM ENGINEERING

IV YEAR 1| SEMESTER COURSE STRUCTURE

Code —Subject _ TL_ TP C
58123  Enhanced oii Recovery Techmques e 3
. Elective-lll R =3

‘58124 Petroleum Engineering Ecoaomlcs
: L Policies & Laws

" 58044, Membrane Technology
58125  Transport Phenomena e I
o Elective-IV 3t 3
58126  Optimization of Upstream Processes P
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. (51001) ENGLISH -

1. INTRODUCTION: :

in view of the growing importance of English as a tool for global communication
the consequent emphasis on training  skdents to acquire communica
competence, the syllabus has been designed to develop linguistic and communica
competence of Engineering students. The prescribed books and the exercises
meant to serve broadly as students’ handbooks.

In the English classes, the focus shouid be on the skills of reading, writing, fister
and speaking and far this the teachers should use the text prescribed for deta
study. For example, the students should be encouraged to read the texts/sele
paragraphs silently. The teachers can ask comprehension questions fo stimu
discussion and based on the dlscusszons students can be made to write s
paragraphsfessays etc,

The text for non-detalled study is for extenswe readlngfreadmg for pleasure by
students. Hence, it is suggested that they read it on their own with topics selectec
discussion in the class. The time should be utilized for working out the exerci
given after each section , as also for supplementing the exercises with authe
materials of a similar kind for example, from newspaper articles, advertiseme
promotional material etc.. However, the stress in this syllabus is on skill developn
and practice of language skills.

2. OBJECTIVES:

a. To improve the language proficiency of the students in English with emphasis

LSRW skills.

5, To equip the students to study academic subjects with greater facility through
theoretical and practical componerts of the English syliabus.

¢. To develop the study skills and vommumcatlon skills in farmal and infor

situations.

3. SYLLABUS:
Listening Skills:
Objectives '
1. To enable students to develop their listening skill so that they may appreciat
role in the LSRW skills approach to language and improve their pronunciation
2. To equip studenis with necessary training in fistening so that can compreh
the speech of people of different backgrounds and regions




e PETROLEUM ENGINEERING ()

. Students should he given praciice in listening fo the sounds of the language to
he ableé to recognise them, ta distinguish between them fo mark siress and
recognise and use the right intonation in senfences.

» Listening for general content

« Listening to fill up information

« Intensive listening

- Listening for specific lnformatlon

Speaking Skills:
Objectives
1. To make students aware of the rofe of speakmg m Enghsh and its
contribution to their success.
2. To enable students to express themselves fluentiy and approprfately m
- socual and professional contexts.

Oral practice
-+ Describing: objectsisltuatlons/pEGple '
"« Role play — Individual/Group activities (Us:ng exercises from all the nine
units.of the prescribed text: Leamning English | A Communicative Approach.)
w Just A Mmute(JAM) Sessions. '

o Readmg Skills

Object;ves o
e 7o develop an awareness in the students about the mgmﬁcance of
. silent reading and comprehension.
2 To develop the ability of students to guess the meanmgs of words

... from context and grasp the overall message of the fext, draw
SR .'\nferences ete, '

: Sk|mrnmg the text . ‘
« Understanding the: glst of an argument
+ Identifying the toplc sentence . :
» Inférring lexical and contextual meamng
« Understanding discourse features
. Recogmzmg coherer:ce.’sequencmg of sentences

NOTE: The sz‘udents WJI! be tramed in readmg skfl.’s usrng the prescrfbed text}' -

.. for detailed: study, They will: be examined in reading and answering

. guéstions using unseen’ passageu whfch may he taken fram the non-

detailed text or oz‘her aufhenﬂc texts such as: fragazmes/newspaper
articles. L . o L : z .
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Writing Skills :

Obiectives :

1. To develop an awareness in the students about wr|tmg as an exact and forn
skitl -

2. To eguip them with the components of dlfferent forms: of wrltmg beginning w
the lower order anes. ;

s Writing sentences 5
+ Use of appropriate vocabulary

« Paragraph writing

+ Coherence and cahesiveness

« Narration / description

» Note Making .

+ Formal and informal Ieiter wntmg

. Edmng a passage

4. TEXTBOOKS F‘RESCRIBED : :
in order to improve the profc:ency of the student in the acqmsntron of. the four sk
mentioned above, the following texts and course content, divided into Eight Uni
are prescribed.

For Detailed study
1 First Text book entitied “Enjoying Everyday Enghsh" Fublished by Sang:
Books, Hyderabad

For Non- deta:fed study
1. Second text book “Inspiring Speeches and Lives”, Pubhshed by Maru
Publications, Guntur

A. STUDY MATERIAL:

Unit -
1. Chapter entitled Heaven’s Gate from “Enjoying Everyday English”, Publish
by Sangam Books, Hyderabad
2 Chapter entitled Haragovind Khorana from “Inspiring Speeches and Live
Published by Maruthi Publications, Guntur

Unit -l
1. Chapter entitled Sir CV Raman: A Pathbreaker in the Saga of Indian Scien
from “Enjoying Everyday-English”, Published by Sangam Books, Hyderabad
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. 2 'C'h"apter entitled Sam Petroda from “Inspiring Speeches and Lives”,
Published by Maruthi Publications, Guntur

*Unit it : _
1 Chapter entxtleci The Connmsseur from “En]oymg Everyday English”,
: Published by Sangam Books, Hyderabad . . ...
2 Chapter entitied Mother Teresa from “insplr:ng Speeches and Lives”,
Pubhshed by Maruthi Publications, Guntur

Unit -1V N TITTRA

1. Chapter eniitled The Cuddalore Experience from: “En}oylng
Everyday English”, Published by Sangam Books, Hyderabad _

2 Chapter entitled Dr Amariya Kumar Sen from “Inspiring Speeches
and Lives”, Published by Maruthi Publications, Guniur

Um’t -V
- Chapter entitled Bubbling Well Road from “Enjoying Everyday
Enghsh" Published by Sangam Books, Hyderabad
-+2" Chapter entitled { Have a Dream by Martin Luther King from
“ “Ingpiring Speeches and Lives”, Published by Maruthi Publications,
Guntur _

Umt =Vl
- Chapter entitled Odds Against Us from “Enjoylng Everyday- :
English” Published by Sangam Books, Hyderabad
2 Chapter entitled Ask Not What Your Couniry can do for you by John
F Kennedy from “Inspiring Speeches and Lives”, Published. by Maruthi
- Publications; Guntur _ _

* Exegrcises from the lessons not prescribed shall also be used for classroom
tasks. -

Unit = VI

Exerc:ses an:
Readmg and ertmg Skills::
Reading Comprehensicn:
Situational dialogues ™!
Letter writing :
Essay wrmng
Unlt V!%I : i :
Practice Exerc;ses on Remed:al Grammar covering
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Cammon errors in English, Subject-Verb agreement, Use of Articles .
Prepositions,
Tense and aspect

Vocabulary development covermg :
Synonyms & Antonyms, one-werd subsiltutes prefixes & suffixes, dic
& phrases, words often confused.

REFERENCES : 1

1.
2.
3.

4,

Innovate with English: A Course m\EngI:sh for Engineering Stude:
edited by T Samson, Foundation Books

English Grammar Practice, Raj N Bakshi, Orient Longman

Effective English, edited by E Suresh Kumar, A RamaKrishna Raa
Sreehari; Published by Pearson-.

Handbook of English Grammar& Usage, Mark Lester and Larry Beason,
Tata Mg Graw =Hilk: -

Spoker English, R.K. ‘Bansal & JB Harrison, Orient Longman.

Technical Comimunication, Meenakshi Raman, Oxford University Press
Objective English Edgar Thorpe & Showick Thorpe, Pearson Education
Grammar Games, Renuvolcuri Mario,; Cambridge University Press.
Murphy's English Grammar with CD, Murphy, Cambridge University Pres

0. Everyday Dialogues in English, Robert J. Dixson, Prentice Hall India

Ltd.,

11. ABC of Commeon Errors Nigel D Turton, Mac Millan Publishers,
12. Basic Vocabulary Edgar Thorpe & Showick Thorpe, Pearson Education

13: Effective Technical

Communication, M Ashraf Rizvi, Tata Mc Gra
“Hills

14. An Interacti:ve Grammar of Modern Enghsh Shlvendra K. Verma

Hemlatha' Nagarajan , Frank Bros & CO.

15. A Communicative Grammar of English, Geoffrey Leech, Jan Svaﬂ

Pearson Education

16. Enrich your English, Thakur KB P Smha Vuay Nlcole Imprints Pvt Ltd,,
17. A Grammar Book for Yon__l And | C. Edward Good, MacMillan Publishers.
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_ 3 - 6
(51002) MATHEMATICS - |

UNIT -1 Sequences ~ Series:

Basic definitions of Seguences and series - Convergences and divergence -
Ratio test — Comparison test — integral test — Cauchy’s root test ~ Raabe’s test
— Absolute and conditional Corwergence

UNIT -1l Functions omegleVanabEe :

Rolle's Theorem — Lagrange’'s Mean Vaiue Theorem — Cauchy s mean value
Theorem — Generalized Mean Value theorem {all theorems without proof)
Functions of several variables — Functional dependence- Jacobian- Maxima
and Minima of functions of itwo variables with constraints and without
constraints :

UNIT - HI Application of S:ngle varaables
Radius. Centre and Circle of Curvafure — Evolutes and Envelopes Curve
tracing — Cartesian , polar and Parametric curves.

UNIT — IV Integration & its applications e
Riemann Sums , Integral Representation for lengths, Areas Volumes and
Surface areas in Cartesian and polar coordinates multiple integrals - double
and tnple integrals — change of order of integration- change of variable

UNiT Vv Differential equations of first order and their appilcations
Overview of differential equations- exact, linear and Bermoulli. Applications to
Newion's Law of cooling, Law of naturai growth and decay, orthogonal
trajectories and gecmetrical applications.

UNIT = VI .Hig.her Order Linear differential equations and their

applications
Linear differential equations of seccnd and hagher order with constant
coefficients,  RHS term of the type f(X)=  Sin ax, Cos ax; and X,

“Yyix), x" V(x), method of variation of parameters Appircahons bending of
beams Electrical circuits, simple harmenic maotien. .
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UNIT - Vi Laplace transform and its applications to Ordinary different
equations
l.aplace transform of standard functions — Inverse transform - first shifting Theore
Tfansforms of derivatives and integrals — Unit step function - second shifting theoren
Dirac’s delta function — Convolution thecrem - Pericdic function - Differentiation a
integration of transforms-Application of lLaplace transforms to ordinary different
equations.

N
UNIT - VIl Vector Calculus 4
Vector Calculus: Gradient- Divergence- Curl and. their refated properties Potent
function - Lapiacian and second order operators. Line integral — work done —- Surfa
integrals - Flux of a vector valued function.
Vector integrals theorems: Green's -Stoke's and Gauss's Divergence Theorer
{Statement & their Veriﬁcation) .

TEXT BOOKS
1. Engireering Mathemaﬂcs =1 by P B Bhaskara Rao, S K V.5, Rama Chary,
Bhujanga Rao.
: 2. Engineering Mathematics — | by C. Shankaraiah, VGS Bookiinks.
i REFERENCES:
c1. Engineering Mathematics - | by T.K. V. lyengar, B. Krishna Gandhni & Othe
5 S. Chand. _
2 Eng?neer!ng Mathematics — | by D. S. Chandrasekhar, Prison Books Pt, Lid.
S Engineering Mathematics — | by G. Shanker Rac & Others [.K. Internatior
Publications.
o 4, Higher Engineering Mathematics — B.S. Grewal, Khanna Publications.
5 Advance Engineering Mathematics by Jain and S.R.X. lyengar, Naro
s Publications.
) A text Book of KREYSZIG'S Engineering Mathematics, Vol-1 Dr

Ramakrishna Prasad. WILEY publications
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S - {51003) ENGINEERING MECHANICS

UNIT-1. . _

Introduction to Engineering. Mechanics — Basic Concepts, _

Systemns of Forces : Coplanar Coricurrent Forces - Components in Space —

Resuitant — Moment of Force and its Application - Couples and Resuftant of

Force Systems. . s o

UNIT =1 ' o - . .
Equilibritm of Systems of Forces : Free Body Diagrams, Equations of
Equilibrium of Coplanar Systerns, Spatial Systems for concurrent forces. Lamis
Theorem. Graphical method for the equilibrium of coplanar forces, Converse of
the law of Triangle of forces, converse of the law of polygen of forces condition
of equilibrium,

UNIT — il

Centroid : Centroids of simple figures (from basic principles )} — Centroids of
Composite Figures L
Centre of Gravity : Centre of gravity of simple bady (from basis principles),
gentre of gravity of composite bodies, pappus theorem.. " 0

UNIT = IV o o

Area moment of Inertia : Definition — Polar Moment of lnertia, Transfer
Theorer, Moments of Inertia of Composite Figures, Products of Inertia,
Transfer Formula for Product of Inertia. '
Mass Moment of Inertia : Moment of Inerfia'of Masses, Transfer Formula for
Mass Moments of Inertia, mass moment of inertia of composite bodies.

UNIT-V. .

Arialysis of perfect frames ( Analytical Method) — Types of Frames -
Assumptions for forces in members of a perfect frame, Method of joints,
Method of sections, Force table, Cantilever Trusses, Structures with one end
ninged and the other freely supported on rollers carrying horizontal or inclined
loads. - - o LT T U Co
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UNIT - VI

Kinematics : Rectilinear and Curvilinear motions — Velocity and Acceleration — Mo!
of Rigid Body — Types and their Analysis in Planar Motion. '
Kinetics : Analysis as a Particle and Analysis as a Rigid Body in Translation — Cen
Force Moticn — Eguations of Plane Motion — Fixed Axis Rotation -~ Rolling Bodies.

UNIT - Vi S

Work — Energy Method : Equations for '?rans!ation, Work-Energy Applications
Particle Motion, Connected System-Fixed Axis Rotation and Plane Mation, Impt
momentum method:

UNIT — VI . :
Principle of virtual work: Equiliorium of ideal systems, efficiency of simple machir
stable and unstable equ_ilibriums

TEXTBOOKS :

1, Engineering. Mechanics / Timoshenko & Young.

2. Engineering. Mechanics / $.5. Bhavikatti & J.G. Rajasekharappa
REFERENCES : . :

1. Engineering Mechanics / Fedinand . L. Singer / Harper — Cotlins.
2. Engineering. Mechanics / Irving. H. Shames Prentice — Hall.

3. Engineering. Mechanics Umesh Regl / Tayal.

4. Engineering. Mechanics / R.V. Kuikarni & R.D. Askhevkar

5. Engineering. Mechanics/Khurmi/S.Chand. .

8. Engineering. Mechanics / KL Kumar / Tata McGraw Hill.
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UNIT-E i i
1. Bonding in Solids: fonic Bond, Covalent Bond, Metallic Bond, Hydrogen
Bond, Vander-Waal's Bond, Calculation of Cohesive Energy.
2. Crystatlography and Crystal Structures: Space Lattice, Unit Cell, Lattice
Parameters; Crystal Systems; Bravais Lattices, Milter Indices, Crystal Planes
and Directions, Inter Planar Spacing of Orthogonal Crystal Systems. Atomic
Radius, Co-ordination Number and Packing Factor of SC, BCC, FCQC,
Diarmonc and hep Structures, Structures of NaCl, ZnS, CsClL

UNIT-F: o o .

3. X-ray Diffraction: Basic Principles, Bragg's Law, Laue Method, Powder
Method, Applications of X- ray Diffraction.

4. Defects in Crystals: Point Defects: Vacancies, Substitutional, Interstitial,
Erenkel and Schottky Defects; Qualitative treatment of line {Edge and Screw
Dislocations) Defects, Burger's Vector, Surface Defects and Velume Defects.

UNIT-HI .

5. Elements of Statistical Mechanics: Maxwell-Boltzman, Bose-Einstein and
Fermi-Dirac Statistics {(Qualitative Treatmant), Photon gas, Wein's Law,
Rayleigh-Jeans law,, Planck's Law of Black ‘Bady Radiation, Concept of
Electron Gas, Fermi Energy, Density of States. 7 ey

6. Principles of Quantum Mechanics: Waves  and Particles, " de’ Broglie
Hypothesis , Matter Waves, Davisson and Germer's Experiment, G. P.
Thomson Experiment, Heisenberg's Uncertainty Principie, Schradinger's Time
Independent Wave Eguation - Physical Significance of the Wave Function -
Particle in One Dimensionat Potential Box.

UNIT-IV

7. Band Theory of Solids: Electron in a periodic Potential, Bloch Thecrem,
Kronig-Penny Model (Quaiitative Treatment), Qrigin of Energy Band Formation
in Solids, Classification of Materials into Conductors, Semi Conductors .&
Insulators, Concept of Effective Mass of an Electron and Hole. o

UNIT-V Lo o . . .
8 Semiconductor Physies: Fermi Level in intrinsic. and Extrinsic
Semiconducters, Intrinsic Semiconductors and Carrier Concentration, Extrinsic
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Semiconductors and Carrier Concentration, Equation of Continuity, Direct & ind
Band Gap Semiconductors, Hall Effect. Co

9. Physics of Semiconductor Devices: Formation of PN Junction, Open Circust
Junction, Energy Diagram of PN Dicde, -V Characteristics of PN Junction, PN Diod
a Rectifier (Forward and Reverse Bias), Diode Equation, LED, LCD and Photo Diode

uNIT-vi S :

10. Dielectric Properties: Eiectric Dipole, Dipole Moment, Dielectric Cons
Polarizability, Electric Susceptibility, Displacement Vector, Electronic, lonic

Orientation Polarizations and Caiculation of Polarizabilities - Internal Fields in So
Clausius - Mossotti Equation, Piezo-electricity, Pyra-electricity and Ferro- electricity.
11. Magnetic Properties: Permeability, Field fntensity, Magnetic Field Induc
Magnetization, 'Magnetic Susceptibility, Origin of Magnetic Moment, Bohr Magne
Classification of Dia, Para and Ferro Magnetic Materials on ihe basis of Magr
Moment, Dorain Theory of Ferro Magnstism on the basis of Hysteresis Curve, Soft
Hard Magnetic Materials, Properties of Anti-Ferro and Ferri Magnetic Materials, Fer
and their Applications, Concept of Perfect Diamagnetism, Meissner Effect, Magt
Levitation, Applications of Superconductors.. . .o

UNIT-VIT ' e

12. Lasers: Characteristics of Lasers, Spontaneous and Stimulated Emissior
Radiation, Meta-stable State, Population Inversien, Lasing Action, Einsts
Coefficients and Relation between them, Ruby Laser, Helium-Neon Laser, Ca
Dioxide Laser, Semiconductor Diode Laser, Appiications of Lasers.

13. Fiber Optics: Principle of Optical Fiber, Acceptance Angle and Acceptance C
Numerical Aperture, Types of Optical Fibers and Refractive Index Profiles, Attenue
in Optical Fibers, Application of Optical Fibers.

UNIT-VIHL

14. Acoustics of Buildings & Acoustic Quieting: Basic Requirement of Acousti
Good Hali, Reverberation and Time of Reverberation, Sabire's Formula
Reverberation Time(Quatitative Treatment), Measurement of Absorption Coefficient
Material, Factors Affecting The Architectural Acoustics and their Remedies. Acol
Quieting: Aspects of Acoustic Quieting, Methods of Quieting, Quieting for Spe
Observers, Mufflers, Sound-proofing.

15. Nanotechnology: Origin of Nanotechnology, Nanc Scale, Surface to Volume R
Quantum Confinement, Bottom-up Fabrication: Sol-gel, Precipitatior, Combut
Methods;  Top-down Fabrication: Chemical Vapour Deposition. Physical Va
Deposition, Pulsed Laser Vapour Depasition Methods, Characterization(XRD&T
and Applications. -
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TEXT BOOKS: _

+ Applied Physics ~ P.K Palanisamy {SciTech Publications (India) Pvt. Lid.,

. Fifth Print 2008). o N

2. Applied Physics = 5.0. Pillai & Sivakami (New Age International (P) Lid.,

. Secend Edition 2008); % a T

3. Applied Physics — T. Bhima Shankaram & G. Prasad (B.S. Publications,
Third Edition 2008). _ el T Pt

REFERENCES: T T SRty ST

1. Solid State Physics = M. Armugam (Anuradha Publications).- :

2 Modern Physics — R, Murugeshan & K. Siva Prasath— §. Chand & Co. {far

. Statistical Mechanics). e T

3.4 Text Bock of Engg Physics —~ M. N. Avadhanulu & B G Knsirsagar= S.

T ORand & Co. (for acoustics). Lo = S

£ Madern Physics by K. Vijaya Kumar, S. Chandralingam: S. Chand & Co.Ltd N

“5:Naratechnology — M.Ratner & D, Ratner (Pearson Ed ). S
& Introduction to Selid State Physics — C, Kittel (Wiley Eastern), . '
7. Solid State Physics -~ A.J. Dekker (Macmilian).

8. Applied Physics - Mani Naidu Pearson Education

&
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. (51005) ENGINEERING CHEMISTRY

UNITE : S

Electrochemistry and Batteries: Concept of Electro Chemistry, Conductanc
Electrolyte in solution, Conductance-Specific, Equivalent and molar conductance, iol
mobilities, Kolrausch’s Law. Application of condu&tancel EMF: Galvanic Cells, types
Electrodes, Reference Electrode (SCE, Quinhydrone electrode), lon  Selecti
Electrodes {Glass Electrode) Nernest equation, Concentration Cells, Galvanic seri
Potentiometric titrations, Numerical problems.

Batteries: Primary. and secondary cells, (lead-Acid cell, Ni-Cd cell, Lithium cell
Applicatioris of batteries, fue! cells — Hydrogen — Oxygen fuel cells, Advaniages of &
cells. L, .

UNIT II: oL Lo Lo _

Corrosion and its corrosion control: Introduction, ¢auses and different types
corresion and effects of corrosion, theories of corresion — Chemicai, Electrochemis
corrosion, corrosion reactions, factors affecting corresion — Nature of metal — galval
series, over voltage, purity of metal, nature of oxide film, nature of carrosion predu
Nature of environment-effect of temperature, effect of pH, Humidity, effect of oxida
Corrosion controi methods — Cathodic protection, sacrificial anode, impressed curre
cathode. Surface coatings — methods of application on metals- hot dipping, galvanizit
tinning, cladding, electropiating - Organic surface coatings — paints constituents a
functions.

UNIT Hi:

Polymers: Types of Polymerizaticn, Mechanism (Chain growth & Step growth).Plasti
Thermaplastic resins & Thermo set resins. Compounding & fabrication of plasth
preparation, properties, engineering applications of. polyethylene, PVC, PS, Teflt
Bakelite, Nylon. Conducting Polymers: Poly acetylene, polyaniline, conduction, dopir
applications. Liguid Crystal polymers: Characteristics and uses Rubber — Natu
rubber, vuicanization, Elastomers — Buna-s, Butyl rubber, Thicke! rubbers, Fibers
polyester, fiber reinforced piastics (FRP), applications

UNIT IV:

Water: Introduction, Hardness: Causes, expression of hardness — units — types
nardness, estimation of temporary & permanent hardness of water, numerical probier
Boiler troubles — Scale & sludge formation, caustic enbsittiement, cosrosicn, priming




foaming Softening of water (internal & exiernal treatment-Lime soda, Zeolite,
lon exchange process and Numerical problems) Reverse osmosis, electro
dialysis.

UNIT V:

Surface Chemtstry 80|Id surfaces types of adsorption, Lengmuir adsorption
isotherm, BET adsarption equip. Calculation of surface area of solid &
applscatlon adsorption, classification of colloids, Electrical & optical properties
micelles, applications  of ‘colloids ‘in” industry. Nano materiats Introduction,
preparatson and applications of nano meterlals s

ONIT VI: R e
Energy sources: fuels, classification = conventional fuels™ (solid, liquid,

gaseous) Solid fuels ~ coal — analysis ~ proxifmaté and ultimate analysis and -

tneir significance Liquid fuels — primary = petroleum = refining of petrolewm-
cracking knocking synthetic petrol — Bergius and Fischer Tropsech's process;
(Gaseous fuels - natural gas, analysis of flue gas by Orsat's method
Combustion — problems, Calorific value of fuel — HCV, LCV, determination of
calorific value by Junker's gas calorie meter. :

UNIT VII:

Phase rule: Definitions — phase, component, degree of freedom, - phase rule -
equitation. Phase diagrams — one component system: water system. Two™

component system iead- silver system, heat treatment based on iror- carbon
phase diagram. hardening, annealing. :

UNIT Vil

Materials Chemistry: Cement. composition of Portland cement manufaciure
of port fand Cement, seiting & hardening of cement (reactions). Lubricants:
Criteria of ‘& good lubricant, mechanism, properties of iubricants: Cloud point,

pour pointflash ~ & fire pointViscocity. Reafractoriess:  Classification,

Characteristics of a good refractory. [nsulators & conductors: Classification of

insulators characteristics of thermal & electrical insulators and appltcatlons Df :

Superconductors (Nb- 5n ailoy, YBa; Cux Or. ‘) appllcatlons

TEXT BOOKS:
1. Text Books of Engmeenng Chemmtry by C.P. Murthy C V. Agarwal
A. Naidu B.S. Publicaticns, Hyderabad (2006},

2 Text of Eng:neer:ng Chemistry by S. S Dara & Mukkatt 8 Chand &

Co, New Delhl(EODﬁ)
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REFERENCE BOOKS

1.

2.

3.

Engineering Chemistry by 8. Siva Shankar Mc.Graw Hill Publishing Ccmpat

Limited , New Delhi(20086)

Enginering Chemistry J.C. Kuriacase & J. Rajaram, Tata McGraw Hills o

New Delhi (2004). -

Engineering Chemistry by P.C Jain & Morica Jain, Dhanpatrai Publishir

Company (2008).

Chemistry of Engineering Materials ‘ay CV Agarwal,C.P Murthy, ANaidu, &

Publications.

Chemistry of Engineering Meterials by R.P 'Mani and K.N Mishra, CENGAGC

learning.

Applied Chemistry — A text for Engineering & Technology —~ Springar (2005).

Text Book of Engineering Chemistry — Shasi Chawla, Dhantpat Rai publishir

Company, NewDelhi (2008).

Engineering Chemistry — R. Gopalan, D. Venkatappayya, 0.V. Sulochar
- Nagarajan - Vikas Publishers (2008). ‘
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{51008) COMPUTER PROGRAMMING AND DATA STRUCTURES

UNIT - 1. T L

Introduction to Computers — Computer Systems Compuflng ‘Environments,
Computer  Languages, Creating and running  programmes,. - Software
Development Method, Algorithms, Pseudo code, flow char’ts appiymg the
soﬂware deveiopment method.

lntroductron to C Language ~ Background, S:mple C Programme !dentmero
Basic' data types, Variables, Constants, Input: /7 QOutput, Operators.
Expressions, Precedence and Associativity, Expression: Evaluation, Type
conversions, Bit wise operators, Statements, Simple C  Programming
examples.

Selection Statements — if and switch statements, Repetition statements —
while, for, do-while statements, Loop examples, other statements related to
loopin'g - break, continue, goto, Simple C Programming examples.

UNiT Iil :

Desrgmng ‘Structured Programmes, Functions, basics, user defned funrtrons
inter function communication,

Standard: functions, Scope, Storage classes-aulo, register, static, extarn,
scoperules; - type qualifiers, recursion- recursive functions, Preprocessor
commands, exampie C programmes

Arrays =" Concepts, using arrays in C, inter function communication, array
applications; two = drmensronal arrays, muitidimensjonal arrays, C programme
examples S .

y UN[T-iV

Pointers - iotroductron {Basro Coocepts) Pointers for inter function
| communication;  pointars . o pomters compatibility, memory allocation
functions,.array - of pointers: programmmg applications,, pomters to - void,
pointers o furictions; comimand:«line argumants. -

Strings ~Concepts; C Strings; S{rrng !nput!Outputfunct:ons arrays of strmgs
string mampulatlon functrons string / data conversron programme
examples. s L

— PETROLEUM ENGINEERINGS

UNIT -V ' -

Derived types - Structures — Declaration, defnmon and imtialization of structu
accessing structures nested structures, arrays of structures, structures and functic
pointers to structures, self referential structures umons typodef bit fields, enumera
types, C programming examples :

UNIT- VI S :

fnput and Cutput - Concept of a file, streams standard input / cutput functic
formatted” input / outpui functions, text files * %nd- binary files, ~file input / out
cperations, file status functions {error hand! rng} C programme examples.

UNIT - Vil : :
Searching and Sortmg Sorimg selection sort bubble son ansertrorz sort, quick s
merge sort, Searchmg linear and binary search methods,

UNIT - Vi

Data Structures - Introductlon to Data Structures, abstract data types, Linear lis
singly linked list implementation; insertion: deletion and searching cperations on lin
list, Stacks-Operations, array and l|nked représentations of stacks; stack- applicat
infix to postfix conversion,” postiix "expreéssion evaligtion: récdrsion implementat
Queues-operations, array and finked represerztatfons

TEXT BOOKS :
1. C Programming & Data Struc*ures B.A. Forouzan and RF. Gilberg, T
Edition, Cengage Learning.
2. Problem Selving and Program Design in C, J. R Huniy and E.8B. Koffman f
Edition, Pearson
education.
REFERENCES: L
1. C& Data structures — P. Padmanabham, Third Editiorr, B.S. Publications.
2, The € Programming Language, B W Kernlghan and Dennss M Ritc
PHi/Pearscn Education
3. C Programming with probleém salving, J A, Jones & K. Harrow, drearrtech Pr
4. Programming in C - Stephen G. Kochan, I Edition, Pearson Eductaion.
5. C for Engineers and Scientists, H Cheng, Mc.Graw-Hill internaticnal Fdition
8. Data Structures using C - AM.Tanenbaum, Y. Langsam and M.J. Augenst
Pearson Education/ PHI
7. C Programming & Data Structures, E. Balagurusamy, TMH:- - -
8. C Programming & Data Structures, P. Dey, M Ghosh R Thereja, Oxford
University Press
9. C& Data structures — E V Prasad and N B Venkateswarlu, S. Chand&Co.
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{51007) ENGINEERING DRAWING
UNIT |
INTRODUCTION TO ENGINEERING DRAWING : Principles of Engineering
Graphics and their Significance — Drawing instruments and their Use -
Conventions in Drawing — Lettering — BiS Conventions. Curves used in
Engineering Practice & their Constructions :
a) Conic Sections including the Rectangular Hyperbola — General method anly.
by Cycloid, Epicycleid and Hypocycloid
¢} Involuie.
. d) Scales: Different types of Scales, Plain scales comparative scales, scales of
chords.
CoCUNIT - e
. DRAWING OF PROJECTIONS OR VIEWS ORTHOGRAPHIC PROJECTION
. IN'FIRST ANGLE : ' T ' .
.PROJECTION: Principles of Orthographic Projections — Conventions — First
- and Third Angle, Projections of Points and Lines inclined to both planes, True
. lengths, traces.

UNITZ

. PROJECTIONS OF PLANES & SOLIDS: Projections of regular Planes,

- auxifiary planes and Auxiliary projection inclined to both planes. Profections of
“Regular Sofids inclined to both planes — Auxiliary Views,

CUONTeN
- SECTIONS AND SECTIONAL VIEWS:- Right Regular Solids — Prism,
" Cylinder,:Pyramid; Cone — Auxiliary views.

.. DEVELOPMENT AND INTERPENETRATION OF SOLIDS: Development of
- Surfaces of Right,'Reégular Solids — Prisms, Cylinder, Pyramid Cone and their

| parts. Interpenetration of Right Regular Solids . . . ..

* INTERSECTION OF SOLIDS:- Intersection of Cylinder Vs Cylinder, Cylinder

PETROLEUM ENGINEERINGS ¢

UNIT -wi s SRR

iSOMETRIC} PROJ_E_CT!ONS ! Principles of Isometric Projection — Isometric Scale
isometric Vlews_- Conventions — Isometric Views of Lines, Plane Figures, Simple an
Compognd So!rgﬁs ~ Isometric Projection of objects having nron- isometric lines
fsometric Projection of Spherical Parts. DI

UNIT -V R T
TRANSFORMATION OF PROJECTIONS :» C‘onversidn“ of “Isometric Views t

Orthographic Views — Conventions.

UNIT — Vil

P_ERSPECTIVE PROJECTIONS : Perspective View : Points; Lines, Piane Figures an:
| Simple Solids, Vanishing Point Methods (General Method only).

. TEXT BOOK ;

1. Eng?neer?ng Crawing, N.O. Bhat / Charota'r .
2. Eng!neeqng Drawing and Graphics, Venugopat / New age.
3. Engineering Drawing — Basant Agrawal, TMH

. 'REFERENCES :

Eng@neer_ing drawing - P.J. Shah.S.Chand.
Eng_meer!ng Drawing, Narayana and Kannaiah / Scitech publishers.
Engineering Drawing- Johie/Tata Macgraw Hili.

Computey Aided Engineering Drawing- Trymbaka Murthy- | K. International.
Engineering Drawing — Grower,

Engineering Graphics for Degree ~ K.C. John.

SRS FRYNIN
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(51680) COMPUTER PROGRAMMING LAB
Objectives: _ B
+ To make the student leam a pregramming language.
«  Toteach the student to wiite programs in C to: solve the problems.
«  To Introduce the student to simple linear data structures such as fists,
stacks, queues.

Recommended Systems/Software Requirements:

¢ Intei based desktop PC .
s ANSIC Compiler with Supporting Editors

Week | o
a) Write a C program to find the sum of individual digits of a positive integer.

b) A Fibonacci Sequence is defined as follows: the first and second tgrms in
the sequence are 0 and 1. Subsequent terms are found by acldmg_ the
preceding two terms in the seguence. Write a C program to generate the first n
terms of the seguence.
¢} Write a C program to generate all the prime numbers between 1 and n,
where n is a value supplied by the user. .
Week 2. .
a) Write a C program to calculate the following Sum:
T Sum=-x2) X aCie 8l x U0l e
b) Write a C program toe find the rocts of a quadratic equation.
Week 3 .. _ _
a} Write C programs that use both recursive and non-recursive functions
.- i) To find the factorial of a given integer, _ _
71y To'find the GCD (greatest common divisor) of two given integers.
... i) To solve Towers of Hanot problem.
Weekd o _
a) The total distance travelled by vehicle in 't seconds is given by distance
= ut+1/2at® where 'y’ and ‘a’ are the initial velocity (m/sec.) and a_ccelerai:on
(mfsec?). Write C ‘program to find the distance travelled at regular intervals of
time given the values of ‘'u" dnd ‘a’. The program should provide the ﬂe>qbnhty to
the user to select his own time intervals and repeat the calculations for
different values of 'u'and 'a'.. .-

PETROLEUM ENGINEERINGS O

b) Write a C program, which takes two integer operands and one operator from the
user, performs the operation and then prints the result. (Consider the operators +-,*, /
% and use Switch Statement) :
Week 5 L
a) Write a C program to find both the largest and smailest number in a {ist of integers.
b) Write a C program that uses functions o perform the following:

i} Addition of Two Matrices S

if} Multiplicatior of Two Matrices L
Week 6 oo
a) Write a C program that uses functions to perform the following operations:

i) To insert a sub-siring in to & given main stririg from a given position.

i) To delete n Characters from a given position in a given string.
b) Write a C progrdm to determine if the given string is a palindrome or not
Week 7
a) Write a C program that displays the position or index in the string S where the striny
T begins, or ~ 1if S doesn't contain T.
b} Write a C program to count the lines, words and characters in a given text.

i Week 8 ‘ .

f a) Write a C program to generate Pascal’s triangle. -

i b) Write a C program to consiruct a pyramid of numbers.

. Week 8 S

47 Write a C program to read in two numbers, x and n, and then compute the sum of thi

geometric prograssion:

T+x+x20C+
% Forexample: if nis 3 and x is 5, then the program computes 145+25+125,
. Print x, n, the sum

Perform error checking. For example, the formula does noct make sense for negativ

. exponents —if n is less than 0. Have your program print an error message if n<0, the
. g0 back and read in the next pair of numbers of without computing the sum. Are an
w values of x also illegal ? If so, test for them too. :

. Week 10

a) 2's complement of a number is obtained by scanning it from right to left an
compiementing all the bits
after the first appearance of a 1. Thus 2's complement of 11100 is 00100. Write a ¢
program to find the
2's complement of a binary number,
b} Write a C program to convert a Roman numeral to its decimal equivalent.
Week 11
Write a C program that uses functicns to perform the following operations:
i} Reading a complex number
it) Writing a compiex number -
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i) Addition of two comp!ex numbers :

iv) Mu!uphcairon of twor complex numbers
{Note: represent complex numbe él_ng a structure }
Week 12. - :

a) Write 2 G program whrchzcopres one file to another.

b} Write & C. program to. reverse the first n characters in a file.
(Note: The'file name. nd n-are specrfred on the command line.)
Week 130 N
a) Write a C programme tc d:splay the contents of 4 file.

b} Write' a G programme to merge two files into a third file (i.e., the contents
of the first, é foiiowed by those of the second are put in the third ﬂe)

Week 14
Wiite a C program that uses funct:ons to perform the followmg operatrons on
singfy linked list.; . o
L r) Creatron |r) nseﬂ on rn) Deietion iv) Traversal
'Week 15

\Nr:te C programs that rmplement stack (its operations) using

Sy Arrays i) Pointers

Weak' 16

Write C programs that implement Queue (its operaticns) using -

) Arrays iij Poiniers
Week 17
Writea C program that uses Stack operations to perform the following:
"1y Converting infix expression into postfix expression
- - iy Evaluating the postfix expression

Week ‘18 _ '

Write acC program that implements the following sortrng methods to sort a
grven !!st of integers in ascending order

. Bupbble sort . |
rr) Se sctron sort

Week 19 -
Write. C. programs that use both recursive and non recursive functions to

perform: the followrng searchmg operatrorrs for @ Key value in a given list of__ _

mtegers
. ) Lrnear search u) Blnary search
Week 20 _ '
Write C program ‘that |mplements the fo !owmg sor‘tmg method to sort a glven g
list of integers in ascendrng order : . i
i} Queck sori

s PETROLEUM ENGIN'EER[NGQ 1

Week 21
Write C program that implement the following sortrng ‘method o sort a given list
integers in ascending order:

iy Merge sort
Week 22
Write C programs to impiement the Lagrange rnterpolatron and Newton- Gregol
forward interpolation.

Week 23 N .

Write C programs to implement the linear regressmn and polynomial regressic
algorithms.

Week 24

Write C programs to implement Trapezoidal and Simpsph methods,

TEXT BOOKS

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

Fublications

o 2. Mastering C, K.R. Venugopal and S.R. Prasad, TMH Publicaticns.
e a The Spirit of C, an intreduction to modern programming, M. Cooper, Jaice Publishir
.- House.

. 4 Practical C Programming, Steve Qualline, O Rerlly‘ SF’D TMH publications.
~ . 5. Computer Basics and C Programming, V. Rajaraman, PHI Publications.
. 6. Data structures and Program Design in C,R. Kruse, C.L. Tondo, B.P. Leung, h
i+ Shashi, Pearson Education. . ’
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" (5168‘?) ENGINEEERING F‘HYSICS / ENG!NEERING CHEMISTRY LAB

 ENGINEERING PHYSICS LAB
(Any tivelve experiments compulsory)

L .DISpEEi'SNe power of the material of a pr:sm Spectrometer

1.

2. Determination of wavelength of a source - Diffractiorr Grating.:

30 Newton's Rings - Radius of curvature of plano convex lens.

470 Melde's experiment - Transverse and Iongatudlna! modes.

5.~ " Time constant of an R-C- circuit.

6. . L-C-R circuit.

7. Magnetic field along the axis of current carrying coil — Stewart and
Gess method:

8. Study the characteristics of LED and LASER sources. :
9. - Study the characteristics of p-i-n and avalanche photodxode detectors. .-
10, Bending losses of fibres. :
14 Evaluation of numerical aperture of given fibre.

12. Energy gap of a material of p-r junction. R

13. Thermo electric effect — Seebeck effect and Peltier effect

14, Tarsional pendutum.

15, Single slit diffraction using laser.

. ENGINEERING CHEMISTRY LAB
tist of Experiments (Any 12 of the following):

: Titrirﬁeti’y
~a. . Estimation of hardness of water by EDTA method. (or)
" Estimation of calcium in imestone by Permanganometry.

M:nera! Analys:s
2 Determination of percentage of copper in brass
3 Es\ima’uon of manganese dioxide in pyrelusite.

Instrumental N’Eethods._ O
4, Colorimetry: -

== PETROLEUM eNGINEERINGA 3

Determination of ferrous iron'in cement by colorimetric method

{On) Estimation of Copper by Colorimetric method. -
5. Conductometry:

Conductometric titration of strong acid Vs strong base.

{or) Conductometric titration of mixture of acids Vs strong base.
6 Potentiometry:

Titration of strong acid Vs strong base by potentlometry

{ar) Thration of weak acid Vs strong base by potentlometry

Physical Properties:

7. Determination of viscosity of sample oil by redwood/oswald's viscometer
8. Determination Surface Tension of fubricants.

Identification and Preparatlons

9. Identification of functional groups presént in orgamc compounds

10. Preparation oforganlccompounds o .
Asprin (or) Benzimidazola: " B

1K K:net:cs

111. To determine the rate constant of hydro!y:als of methyE acetate catalysed by an acid ¢
s also the enargy of activation. (or) To study the krnetlcs of reaction between ¥:5;0x 2
: K.

1. Demonstration Experiments ( Any One of the foIEowmg)

a. Determination of dissociation constant of weak acid- by PH metry

o Freparation of Thioko! rubber
o ~ Adsorption on Charcoal
d " Heat of reaction

TEXT BOOKS:

1. Practical Engineering Chemistry by K. Mukkanti, etal, B.5. Pub! lications, Hyderabad.
2. inorganic quantitative analysis, Vlogel.

REFERENCE BOOKS:

1. Text Book of engineering chemistry by R. N Goyaf and Harrmendra Goel.
2. Atext book on experiments and caiculation Engg. $.5. Dara.
3. Instrumental methods of chemica! analysis, Chatwal, Anand, Himalaya Publications.
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(51682) ENGLISH LANGUAGE . COMMUNICATION SKILLS LAB

The Language Lab focuses on the production and practice of sounds of
language: and: farnsharsses the students with the use of English in everyday
sxtuat{ons and contexts

Objectwes- e
1. To expose the students to a variety of self-mstructional learner-
SETRh frtendly modes of language learning.
2. To Help ‘the students cultivate the habit of reading passages
L from: the' ‘computer monitor, thus providing them with the
"requured facility to face computer-based competitive exams such
GRE, TOEFL, GMAT etc.
© 3.7 To enable them to learn belter pronunciation through stress on
- word accent, intenation, and rhythm, . '
U4 Te train them to use language effectively to face interviews,
w7 group discussions, public speaking.
5. To initiate them into greater use of the computer in reswmne
preparat:on report writing, format-making etc.

SYLLABUS '

The following course content is pI’ESC?‘ibed for the English Language
Laboratory sessions:

1. Introduction to the Sounds of English- Vowels, Diphthongs & Consonants.
2. Introduction to Stress and intonation.

3, Situational Dialogues / Role Play.

4. Oral Presentations- Prepared and Extemnpore,

5. Just A Minute’ Sessions (JAM).

8. Describing Objects / Situations / People.

7. Information Transfer

8. Debate

9. Telephcning Skills.”

1. Gwmg Directions.

Minimum Reguirement:
The English Language Lab shall have two parts:

smmw  PETROUEUM ENGINEERINGS 5

] The 'Cc"mpiu'ter aided Language Lab for 60 students with 60 syster
one master canscle, LAN facility and English language software for s
study by learners,

iy . The Communication Skilis Lab with movable chairs and audio-vis

afds with 2 P.A System, aT. V., a d!g&tal stereo —audic & video syst
and camcorder etc.

.
System Requirement ( Hardware component):
Computer network with Lan with minimum 60 multimedia systems with the follow
specifications:
iy P =1V Processor
a2) Speed-2.8CGHZ
b} RAM <512 MB Minimum
¢} Hard Disk — 80 GB
ii) Headphones of High qualsty

Suggested Software: ' '
+ Cambridge Advanced Learners’ English cht onary wrth CD
- The Rosetia Stone English Library.
+ Clarity Pronunciation Power — Part !, - ' '
* Mastering English in Vocabulary, Grammar, Spellings, Cc)mposmon
- Dorling Kindersley series of Grammar, Punctuation, Composition etc.
* Language in Use, Foundation Books Pyt Ltd with CD.
» Oxford Advanced Learner's Compass, 7" Edition.
* Learning fo Speak English - 4 CDs.
» Vocabulary in Use, Michael McCarthy, Felicity O'Den, Cambridge.
« Murphy's English Grammar, Cambridge with CD.
* Engligh in Mind, Herbert Puchta and Jeff Stranks with Meredith Levy, Cambridge

Books Suggested for English Language Lab Library {to be located within the
in addition to the CDs of the text book which are loaded on the systems):
1. A Handbook for English Language Laboratories — Prof. E. Suresh Kurr
P. Sreehari, Foundaticn Books.
Z. Effective Communication & Public Speaking by S K. Mandal, Ja
Publishing House.
3. English Conversation Practice by Grant Tayior, Tata McGraw Hil,

4.  Speaking English effectweiy by Krishna Mchan, N. . Singh, Mac Mil
Publishers.
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5. Communicate or Collapse: A Handbook of Efffective Public
Speaking, Grolp Discussions and Interviews, by Pushpa Lata &
- - Kumar, Prentice:Halt of india. "
6. Learn Cerrect Engiish, Grammar, Usage and Composition by
...+ Shiv. K Kumar & Hemalatha Nagarajan, Pearsor Longman
' “Spoken English by R. K. Bansal & J. B. Harrison, Orient Longman.
' English Language Communication: A Reader cum Lab Manual Dr
iA.-Ramakrishra ' Rac,’ Dr. G, Natanem & Prof. S. A
Sankaranarayanan, Ahuradha Publications, Chennai.
Effective “Technical. Communication, M. Ashral Rizvi, Tata
ol MeGrawsHll s oo
0. A Practical’ Course in English Pronunciation, (with two Audio
- casseties) by J. Sethi, Kamlesh Sadanand & O.V. Jindal, Prentice-
N THall of India Pt Ltd., New Delhi.
U UA text book of English Phonstics for Indian Students by T.
CCo e vBalasgbramanian, Mac Milian _
D2 Spoken: English: A foundation Course, Parts 1 & 2, Kamalesh
o Sadanand and Susheela punitha, Orient Longman

. DISTRIBUTION AND WEIGHTAGE OF MARKS
English Language Laboratory Practical Paper:
1. The practical examinations for the English Language Laboratory shalt be
" tonducted ‘as per the University norms prescribed for the core engineering
“. practical sessions. A o
. 2. For'thie {anguage lab sessions, there shall he a coptinuous evaluation
“during the year for 25 sessional marks and 50 year-end Examinatior: marks,
Of the 25 marks, 15 marks shall be awarded for day-to-day work and 10
- marks. to be awarded by conducting Internal Lab Tesi(s). The year-end
" Examination shall. be”conducted by an external examiner/ or the teacher
. concermned: with the: help. of another member of the staff of the same
‘departmient of the same institution. :

. -~
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{51683) ENGINEERING WORKSHOP / IT WORKSHOP

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

1. Carpentry ek

2. Fitting EEERE

3. Tin-Smithy and Develcpment of jobs carried . i

out and sol

4. Black Smithy / e seidering.

5. House-wiring -

6. Foundry

7. Welding : . S

8. Power tools in construction, wood working, electri i i
mechanical Engineering. ¥ E?af Franeenng and

9. 1T Warkshop-l | Computer hard ware | identification of parts , Disassembly,

Assembly of computer to working condition, Simple diagnostic exercises.

10. 1T workshop-1! : Installation of Operating syst f i i
diagnonstic oeniner p g system windows and Linux , simple

2. TRADES FOR DEMONSTRATION & EXPOSURE:
1. Plumbing
2. Machine Shop
3. Metal Cutting (Water Plasma)

TEXT BOOK:
1. Work shop Manual - P.Kannaiah/ K.L Narayana/ Scitech Publishers.
2 Workshap Manual by Venkat Reddy
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Ll 53001) MATHEMATICS - i

UNIT = f: Linear Systems. == © 200 0

Mattices. ‘Elementary. row. transformations — Rank — Normal form - Echelon

form = Consistency = Solution of system of simultanecus linear homogeneaus

and nor-homogeneaus equations. '

UNIT = Ii ¥ Eigen values & Eigen vectors _ S

Eigeri Values, Eiger vectors:- properties — Cayley-Hamilton Theorem: - fnverse
and: powers.of & matrix by Cayley-Hamilton theorem — Diagonolization of
matrix. Cafculation of powers of matrix - Modal and spactral matrices. .
UNIT-lIi: Linear Transformations 3

' Real ‘matrices: - -Symmetric, skew - symmetric, orthogonal, = Linsar
Transformation = Orthdgonal Transformation. Complex matrices: Hermitian,
- SKew-Harritiah and Unitary — Eigen values and Eigen vectors of complex
matrices and their properties.

- UNIT V! Quadratic farms e
Cuadratic Eorts. - Reduction of quadratic form to canonical form— Rank -
Positive; negative definite - semi definite - index - signature - Sylvester law,
Applications of quadratic forms. R SN PP PRI :

UNIT-V : Fourier Series. e
Fourier, Series; Determination of Fourier coefficients — Fourier series — even
and odd functions: — Fourier series in an arbitrary interval — even and odd
periodic contintation — Hatf-range Fourier sine and cosine expansions.

UNIT =VI: Introduction to partial differential equaticns .~ - :
Eormation of partial differential equations by elimination of arbitrary constants
and arbitrary functions — solutions of first order linear {Lagrange) equation and
nonlinear (standard type} equations.

UNIT ~Vil: Solution of partial differential equations

Classification of second order linear Partial Differential Equations, separation
of variables methods for the solutions of one dimensional heat equation, wave
gguation and two-dimensional Laplace’s equation under initia! and boundary
conditions. :

49
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1 UNIT-VIII: Fourier transforms
E ;::Fourfer Imegral- theorem - Fourier sine and cosine integrals. Fourier transforms - '
4 Fourier sine and cosine transforms — properties - inverse transforms — Finite Fourier

1 transforms.
| TEXT BOOKS: '
ET 1. Engineering Mathematics — Il by P.BY Bhaskara Rao, S K.V.5.Rame
Cha'ry, M:Bhujanga Rao, B.S, Publications.
2. Engineering Mathematics —~ 1i by G.Shankar Rao & Others, LK
[nternational Publications.
: r._:_REFERENCES:
I Engineering Mathematics — | by T.K.V. lyengar, B.Krishna Gandni 8
Others, 5.Chand. -: .
2. ngher Er}gineering Mathematics by B.5.Grewal, Khanna Publications.
3. Engineering Mathematics ~ [| by Engineering Mathematics - I by C.
Shankaraiah, Vijaya Publications.
4. Advanced Engineering Mathematics by Jain and S.R.K. lyengar, Narase
Publications.
5. Enginesring Mathematics ~ Il by Dr. A, Anjaneyulu & athers, Deept
Publications.
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UNITH:
- Dimerisions of eart

strictiure; composition and origin

weathering, ~erosion and  denudaf
nd deposition. . .
- Geological

cal work of fivers. River systems-meanderi
plains, Peneplairis ard deltas. Internal dynamic processes- Plate tectonics-

L TIPID c
3 f1-4- 3

(53054) GENERAL GEOLOGY

of earth-envelops of the

ust; mantle, core: External dynamic process- weathering, geological

on,- cycle of erosion,

ng, oxbow lakes; flood

. ~continentat drift; Earthquakes and voicanoes. Geological work of seas. Erosion

“and deposition. -

CUNITE
Elirgamental’ concepts' in Geomorphology-geomorph

ic processes-distribution

of langforms drainage  pattems —development. Morphomatric. analysis of
-drainage i basins,. water sheds. Elements of hill slopes-pediment,
bazgdas.taﬂdfqrms in relation to rocks types, paleochannels, buried channels.

UNIT-VE

Soi!s‘:tybe's_: 'énd'their classification. coastal morpholegical processes. Figld and

laboratory map scales, Topegraphic maps, thematic maps, Topographic and

Thematic profiles. -

UNIT-V:

Structural; téx'tur'ai-j."aﬁd"chemical classification and origin of igneous,
sedimentar’y_“- and metamorphic rocks. Sedimentary structures-petrographic
character- of “cariglomerate, sandstone, shale, limestones. Metamorphism-

sirucutral clagsification of shale, phyllite, schist, gnet
granuiites.. . Tt

UNIT-VE o T

ss, marble. guarzite and

Mechamism: “of Sedimentary: Basin Formation: Basin of Active, Passive

Margins, Intracratonic Basins, Strike Slip Basins.
UNIT-VII: i

PETROLEUM ENGINEERINGG ()
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Science of minerals; physib'al and optical properties of rinerals classification,

UNIT-VIN:
Palasontology: Introduction to Paleontotogy, Fossils and Fossilization, Intraduction and
Importance to invertebrate Palzoniology; Micropaleontoiogy:  Morphology  and
Distribution of Microfossils {(Feraminifera, Radiclaria, Conodonts, Ostracodes, Diatoms
and Palynology}, Impartance of Microfossils in Petroleumn Expioration

4
TEXT BOOK:

1. Engineering GeoEogy oy £.G.Bel;, 2™ Edition, ButterworthHeimann,2007.

REFERENCE
1. Text book of Geology, P.K Mukharje, The World Press Pvt Ltd., Calcutta, 2005,

2. Rutleys Eiements of Mineralegy, 27 Ed., N.H.Read, Allen & Unwin Austraiia
1988. :
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;53@64)_'$URVEWNG

:':'_UNET—I -- '
NTRODUCT!ON Ovemew of plane surveying (chain, compass and plane
' ._'-_tab e} Objectwes Prmc;ples and classifications.

DESTANCES AND D[RECTION Distance measurement conventions. and.
methads: iise of chain and tape, Electronic distance measurements, Meridians,
'Az;muths and Bearmgs declination, computatian of angle.

- UNIT— lil T '
e LEVELENG AND CONTOUR!NG Concept and Terminology, Temperary and
- permanem adjustments- methed of leveling.
. Characteristics and Uses of contours- methods of conducting contour survays
: and thew p%ottmg

-'UNIT S

'COMPUTATIDN OF AREAS AND VOLUMES: Area from field notes,
computation of areas along irregular boundaries and area consisting of reguiar
boundaries. Embankments and cuiting for a level section and two level
secttonq thh ‘and without transverse slopes, determination of the capacity of
. resewolr volume of barrow pits.

UNi'i‘ s : :

THEODOLITc Theodoate description, uses and adjustments ~ temporary and
permarient; Mégsirernent of horizontal and vertical angles. Principles of
Eiectromc Theodol;te Tr:gonometnca! leveling, Traversing.

UNIT Vi

TACHECMETRIC SURVEYENG

Stadia ‘and tangential methods of Tacheometry. Distance and Elevation
formulae for Staff vertical position.

UNIT - VIi

PETROLEUM EN_GI_Ng_ERIN(ﬁs

Curves: Types of curvesi design 'an'd'setting cut — simple and compound curves.

CuNTovme -
INDTRODUCTION TO ADVANCED SURVEYING : Introduction to geodetic surveying
- Total Station and Global positioning system, Introduction to Geographic informatic
. system (GIS).

| TEXT BOOKS: .

1. "Sur_veying (Voi— 1,2 & 3), by B.C.Punmia, Ashak Kumar Jain and Arun Kumar Jai
£ - Laxmi Publications (P) itd., New Delhi _

. 2 Duggal S K, "Surveying (Vol — 1 & 2), Tata Mc.Graw Hili Publishing Co. Ltd. Ne
- Delhi, 2004, '

G50 3. Text book of surveying by C.Venkataramaiah, Unversiities Press

- REFERENCES:

: 1. Arthur R Bgnton arlxd Philip J Taety, Elements of Plane Surying, McGraw Hill - 2000
2. Arora K R "Surveying Vol 1, 2 & 3}, Standard Beok House, Delhi, 2004

_5;':-_'3 Chandra A M, "Plane Surveying”, New age nternailonaf Pvt Ltd., Publishers, Ne
2 Delni, 2002.

‘4. Chandra A M, "Higher Surveying”, New age lnternatlonal F’vt Ltd Publishers, Ne
14 Delhi, 2002,

_5 Surveying and levelling by R. Subramanian, Oxford umversfty press, New Deihi
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(53085 ELEMENTS OF MECHANICAL ENGINEERING
UNIT- i _
* Stresses and “kinds of = stress-strains, elasticity and plasticity, Hooks
law, stress =strain diagrams, modules of elasticity, Poisson's ratio, linear and
volumetric istr H: relation between E, N, and K, bars of uniform strengti,
compoting bars and temperature stresses. e I

UNIT- s ' -
Types of supports = fodds = Shear force and bending moment for cantilever
. and‘simply: supported beams without overhanging for all types of loads..
Theory of simple bending, simpte bending formuia, Distribution of Flexural and
Shear stréss in Beam section - Shear stress formula — Shear stress
gistribution for some standard sections. :

NI T S
Thin eylindrical shells: stress in cylindrical shells due to internal préssures,
circurifsrential “stress, longitudinal stress, design of thin cylindrical shells,
. spherical shelis; change in dimension of the shell due to internal pressure,
chiarige in volume of the shell due to internal pressure

Thick Cylinders; I Lame's equation- cylinders subjected to inside and outside
pressures Columns and Struts.

UNIFAV:

Stea‘m_'_' boillars classification of boilers, essentialities of boilers, selection of
boilers: study: of bc_i_ie'rs, Cochran boiler, Locomotive boiler, Lancashire boiler,
Babcock and WiEcgjx boller; boiler mountings and accessorias,

UNITVS

Réciprocating it compressors’ uses of compressed air, work dene in single
stage and two-stage compr_e'ss'ion, inter cooling and simple problems.

UNIT-VA; -

internal combustion engines:f ‘classification of 10 engines, basic engine
components and nomenclaturé, working principie of engines, Four strokes and

= PETROLE_UM_EN_G_E_NE_E_RINGS5

two stroke petrol and diesel-engines, comparison of Cl and S| engines, compariscn of
four strol§e and two stroke engines, simple preblems such as indi'cate!d pcﬁm?er brake
power, friction power, specific fuel consumption, brake thermal efficiency indicated
thermal efficiency and mechanica! efficiency. , '

UNIT-VIL
Belts ~-Ropes and chain: belt and rope drives, velocity ratio, slip, length of belt | open

belt an;j cross belt drives, ratio of friction tengions, centrifugal tension in a belt, power
transmitted by belts and ropes, initial tensions in ¢he belt, simple problems.

UNIT-VII:

Gear trains: classification of gears, gear trains veloci i i
AS ST . ocity ratic, simpie, -
reverted and epicyclic gear trains. g ple. compound

Text Books
1. Stre;}gth of Materials and Mechanics of Structures”, B.C.Punmia, Standard
Publications and distributions, 8 " ed. (units | = LI}

2. Thermal Engineering, Ballaney,P.L., Khanna Publishers, 2003 (Units IV-V1)
3. Theory of Machines , $.S. Rattan , Tata McGraw Hill (Units VII-VII)
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_ (53015} ELECTREC' "-'AND ELECTRGN!CS ENGINEERING
UNIT ST 2 :

ELECTRICAL-C!RCU TS Bassc' defw’tlons Types of elements, Ohm's Law,
Resisiive netwarks K;rchhoﬁ’s Eaws, inductive netwarks, capacitive networks,

Senes ‘Parall el c;rcusts and Starvdelta and delta-star transformations.

'UN!T-H 0 ' o
DC MACHINES; Prmcupie of operahon of DC Generator = emf equat{on 5

types-— DC motor types —torgue equation — applications ~ three point starter

'UN!T A
TRANSFORMERS Pnncaple of operation of single phase t{ansformers - emf

' equatson losses —eﬁ'mency and regulation

_ UN!T-!V :
- AC.MACHINES Principle of operation of alternators — regulation by
: syhichronous impedance method —Principle of operation of induction motor —
slip = torque characteristics - applications. '
UNIT-V
INSTRUMENTS : Basic Principte of indicating instruments — permanent
magnet meving coil and moving iron instruments.

UNIT VI

DIODE- AND IT'S CHARACTERISTICS : P-n junction diode, symbaol, V-
Chacracteristics, Diode Applications, Reclifiers — Half wave, Full wave and
Bndge rectifiers (SImpIe Problems)

UNIT VEI
TRANSISTORS - PNP and NPN Junction transistor, Transistor as an ampiifier,
SCR charactenstlcs and apphcatmns

UNIT Vi{t : _ .

CATHODE RAY OSCILLOSCOPE : Principies of CRT (Cathode Ray Tube},
Deflection. Sensitivity, . Elecirostatic and Magnetic deflection, Applications of
CRG - Voltage, Current and frequency measurements.

f E:T.RO'EEUM_'- E&Gl NEERINGS 8

IS

PETROLEUM ENGtNEERINGs'?

TEXT BOOKS '

1. Essentials of Electrical and Computer Engmeermg by David V. Kerns, JR. J. David

Irwin/Pearson.

2. Principles of Electrical and Electronics t—ngmeermg by V.K.Mehta, S.Chand & Co.

REFERENCES:

1. Introduction to Electrical Engineering — M. S Na;du and S, Kamakshaiah, TMH Pubi.

2. Basic Electrical Engineering by Kothari and Nagarath, TMH Publications. 2rd Edition.
8
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AL PROCESS CALCULATIONS

i -'Eeiét’i‘o_ _'b_-'asiéf of calculations, methods of expressing
compasitions. of imixtures-and solutions, density and specific gravity, Baume
and AP| gravity scales. ..

Stoichicmetric:

Unit'! B el R R
Befiavior of Ideat gases: application of ideal gas law to gasecus mixtures,
gases in chemical reactions, including combustion processes.

Uit i s

Vapor pressure: Liguefaction and liquid state, vaporization, boiling point, etfect
of. temiperatre. ” on vapor pressure, Antoine equation, vapor pressure piets,
" estimation of critical properiies, vapar pressure of immiscible liquids and ideal
solutions; Raoult's law. Non volatile solutes.

(LR VLR R

Hurnidity, and Saturation: Properties of Air-waler vapor mixtures: Absoclute
Hurmidity, Molal humidity, Relative and percentage saturation, dew point,
hurid heat.wet bulb and dry bulb temperatures, use of hurmidity charts for
enginesring calcutations.

UM

Matarial balancas: Tie substance, Yield, conversion, limiting reactant, excess
reactant; processes involving chemical reactions, Material balances with the
heip - of:stoichiometric equations, Material balances invelving  drying,
dissolution, & érystallization.

UitV o e
Material balance calculations for processes involving recycle, bypass and
Unit-VHz - o .
Thermophysics: Enerdy, ‘energy balances, heat capacily of gases, Higuid and
mixture solutions. Kopp's. rule, latent heats, neat of fusion and heat of

1 PHI 2001

PETROLEUM EI’\!.GINEERING‘S9

vaporization, Trouton's: rule, Kistyakowsky equation for'non polar liquids entrialpy and
its evaluation. T ] . o

Unit-viil; - EE -

Therm_ochemistry: Calquiation- and applications of heat of reaction, combustion,

formatsqn and neutralization, - Kirchoifs equation, enthalpy cencentration change,

calculation of theoretical and actual lame temperatures.

TEXTBOOKS 5

%?hem%c:/li process principtes, Part -1, Material and Energy Balance by Hougen O A
atson K.M. and Ragatz R.A. John Wiley and Sons, New York, 196 2Nt '

REFERENCES : . . ’ 1969 2 B¢

1. Basic principles and calculation in chemical engineering by D.H. Himmeibiau, 5th Ed.
2. Stoichiometiry by B.i; Bhatt and S.M. Vora (3rd Ed.) Tata McGraw Hil publishing
company, Ltd. New Delhi (1886} . - C
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(53640). BASIC ENGINEERH\G (MECH+EE} LAB
Any S[X experlments from each section

Section A._ .Mechamcai Engmeermg Laboratory:

_ 'To calibrate’ pressute gauge using slandard pressure and -standard
i weights :
. Draw the: valve timing diagram cof a 4-stroke dlese engine and port

: tlmmg diagram of a 2-stroke petrol engine

- Perform load test at full load, half load, ¥ th load on a 4-stroke Ruston
=L engine and draw the performance curves

' .Fir'xd_'the volumelric efficiency, isothermal efficiency of the given
ShuC compressor

“-.Ta- determine the moment of inertia of a fly-wheel and shaft
e experimentally and compare the values with the caloulated vatues
" Te determine the modulus of rigidity of the material of the wire by
~ooo 0 torsional oscillators
" Brinnels Hardness Test

Section B : Electrical Engineering Laboratory:
The following experiments are required to be conducted as compulsory
experiments :
1. Swinburng's test on D.C. Shunt machine. (Predetermination of efficiency of
a giver D.C Shunt maching working as motor and generatar).
2. OC and SC tests on single phase transformer {Predetermination of
efficiency and regulation at a given power factors}
3. Brake test on 3-phase Induction motor (Delermination of performance
characteristics)
4. Regulation of alternater by Synchronous impedance method.
5. Speed control of D.C. Shunt moter by
a) Armature Voltage control b) Field flux conirol method
6. Brake test on D.C Shunt Motor

== PETROLEUM ENGINEERINGD 1
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if Year B. Tech PE.I Se'm."_. ' L TIPID  C
' 3 14- 3
(53641) GEOLOGY LAB AND SURVEYING LAB
GEOLOGY LAB
. i
Geological - Field Mapping 4

Location of observed ouicrops on the Toposheet. Geological mapping and
Traversing.

Measurement of the strike, dip and apparent and true thicknaess of the outcrops.

Carrying out - sampling. of - the outcrops for petrologicaf palynological and -
palentological studies. :

Preparation of the geological map of the area structure contour maps and isopach
maps for different stratigraphic levefs, '

Preparation of litho stratlgraphlc columns iltho stratlgraphlc corre!atson geologucal
cross sections.

Preparation of structural contour map and Iccat:on ofOII Water Contact (OWC)

interpretation of isopach map and depositionat modet:. - :

Field trips to the different deftaic environments of Godavari de!ta

SURVEYING LARB

Study of linear measuring instruments and chain surveying.

Study of theodolite and traversing with theadolite,

Study of ievels and ordinary leveling with tilting level, Profile leveling,
Study of total station and measurement with total station.

Study of Global Positicning System (GPS) and measurement with GPS,
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(54001) PROBABILITY AND STATISTICS

UNI“{I Probabll:ty o

Sample space; and even’ts = Probabllfty The axioms of probability — Some
Elementary thearems = Conditional probabmty - Bayes theorem, Random
varlables < Discrete and contxnuous AR

"UNIT El"Distr;but:ons : ' ST
Poisgon: & normal dzstnbutaons related propert!es . Sampling
dasfnbuuon —Samplmg d|str[but:on of means (¢ known and Unknown)

UNIT e Testmg of Hypethesm |

“Tests! Yof “hypothesis -point estimations. — !nterval est’mat!ons Bayesian
_ estamatlon Large samples, Null hypothesis - Alternate hypothesis type L. &
'type Igrrors™ = critical region confidential interval for mean testing. of smgle
vanance leference between the mean. .

' UN!T-EV :__Testmg of Hypothesm il
Confidential interval for the proportions. Tests of hypothesis for tHe proportions
single' and-diffefence between the proportions.

: UN%T V SmaH sampies '
Conﬂdence mtervaE for the t- dxstnbutlon - Tests of hypothems -~
i dlstnbutrons F dlstnbuttens ,5 " distribution. Test onypothes:s -

UNIT VI Corre!atlon & Regressmn
Coefficient of correlation - Regression Coefficient —
The rank correlat;on L o

The lines of regression -

UN!T Vl! Queumg Theory o
Asrival Theorem Pure Eﬂlr{n process and Death Process M/M/1 Model .

UNET-VH! Stochastlc processee
Introduction to Stochastic Processes — Markov process classification of states
— Examples of Markov Chains, Stochastic Matrix, limiting probabilities.

© PETROLEUM EN’G!NEERING63

TEXT BOOKS L ' B

1. Probabmty & Sfatl tlcs by D.K. Murugesan & PGuru Swamy Anuradna
Publications,

2. Probability -, & Statsstl.,s for Engmeers by GSSBh!sma Rao, Scitech
Publications.

REFERENCES: R

1.

Propability & StatlS‘IICS by TKVIyeﬁ'gar & BKnshna Gandhi & Others
S.Chand,

Probability & Statistics by William Mendenhail & Others, Cengage Publications.
Higher Engineering Mathematics by B.S. Grewal, Khanna Publications.
Higher:: Eng:neenng Mathemat1c3 by Jain' & S KR, Iyengar
Publications; s

Narasa

A first course. fn Probabihty & Statistics by LS Prakasa Rao, VVorld

Scientific.

Probability & Qtat:stlcs for Englneers Milier and John & Freund Prentice Hall
of India. S . =
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' (54007) MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS
Unit | Introduiction to Managerial Economics: _ 3
Definition, ‘Nature and : Scope of Managerial Economics—Demand Analysis:
Demand Determinants, Law of Demand and its exceptions.

Unit Tl Elasticity . of Demand: Definition, Types; Measurement and
Significance: of Elasticity. of Demand. Demand Forecasting, Factors goveming
derfiand . forecasting, methods of demand forecasting (survey methods,
statistical methods,. expert opinion method, test marketing, controiled
experiments; jlidgmental approach to demand forecasting)

" Unit {il. Theory of Production and Cost Analysis: Production Function —
fsoquants and lsocosts, MRTS, Least Cost Combination of Inputs, Cobb-
Douglas . Production function, Laws of Returns, Internal and External
Ecancmies of Scale. . -

Cost Analysis: Cost concepts, Cpportunity cost, Fixed vs. Variable costs,
Explicit costs Vs. Implicit costs, Out of pocket costs vs. imputed coss. Break-
even Analysis {BEA)-Determination of Break-Even Point (simple problems)-
Managerial Significance and limitations of BEA.

Unit IV introduction to Markets & Pricing Policies: N
Market structures: Types of competition, Features of Per.fect. competltlon,
Monopoly and Moncpolistic Competition. Price-Output Determination in case of

Perfect Competition and Monopoly. o N
Objectives and Policies of Pricing- Methods of Pricing: Cost Pius Pricing,

Marginal Cost Pricing. Sealed 8id Pricing, Going Rate Pricing, Limit Pr@c?ng,
Market Skimming Pricing, Penetration Pricing, Two-Pgrt Pricing, Block Pricing,
Bundiing Pricing, Peak Lead Pricing, Cross Subsidization.

Unit V Business & New Economic Environment: Characteristic features of
Business, Features and evaluation of Sole Proprietorship, Partnership, ‘Joint
Stock: Company, Public Enterprises and their types, Changing Business
Environment in Post-liberalization scenaric.

PETROLEUM ENGINEERINGG

Unit vl Capitél .ahd_' C'a'p'itai' Budgeting: Capital and its significance, Types of Capital,
Estimatiori of Fixed and Working capital requiremerts; Methods and sources of raising
finance. i : D

Nature and scope of capital budgeting, features: of capital budgeting proposals,
Methods of Capital Budgeting: Payback Method, Accounting Rate of Return (ARR) and
Net Present Value Method (simple problems} .. . _

Unit VIl Introduction to Financial Accoun;ing:- D’d'ubieAEntry Book Kéeping,. Journal,
Ledger, Trial Balance- Final Accounts {Trading; Acccunt, Profit and Loss Account and
Balance Sheet with simple adjustments). S

Unit VIl Financial Analysis through ratios: Computation, Analysis and Interpretation
of Liguidity Ratios (Current Ratio and quick ratio), Activity Ratios (Inventory turnover
ratio and Debtor Turnover ratio), Capital structure Ratios (Debt- Equity ratio, Interest
Coverage ratio), and Profitability ratios {Gross Profit Ratio, Net Profit ratio, Operating
Profit Ratio, P/E Ratio and EPS)..

TEXT BOOKS: _ - AT T TR
1. Aryasri: Manageriat Economics and Financiai Analysis,. TMH, 2009.
2. Varshney & Maheswari: Managerial Economics, Suttan Chand, 2009.

REFERENCES: :

1. Raghunatha Reddy & Narasimhachary: Managerial Economics& Financiaf
Analysis, Scitech, 2009, .

2. V.Rajasekarn & R.Lalitha, Financial Accounting, Pearson Education, New

Delhi, 2010,

Suma Damodaran, Managerial Economics, Oxford University Press, 2008

Domnick Salvatere: Managerial Economics in a Global Economy, 4th Edition,

Cengage, 2009.

5. Subhash Sharma & M P Vittal, Financial Accounting for Management, Text &
Cases, Machmillan, 2008,

6. S.N.Maheswarl & S.K. Maheswari, Financial Accounting, Vikas, 2008.

7. Truet and Truet: Managerial Economics:Analysis, Prablems and Cases, Wiley,
2009.

8. Dwivedi:Managerial Economics, Vikas, 2009.

9. MHKasi Reddy, S.Saraswathi: Managerial Economics and Financial
Accounting, PHI, 2007. :

1C. Erich A, Helfert: Techriques of Financial Analysis, Jaico, 2007.

B w
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Prerequisifes: Nil : '

Objective: To expla the basxc- prmcrples of managerial eccnomics,
accountmg and current busmess enwronmem underlying business decision
making. - T _
CodesITabies : Pesent _Vaiua Tab es need 0 be perm!tted intc  the
examinations HaII; o

Question Paper Pattern 5 Questfons to be answered out of 8 questions

Out of eught questzons 4 questlons
WIH be theory questions and 4 questiohs should be

problems .
e Each guestion shouid not have more than 3 bits.

PETROLEUM ENG!N‘EERINGB'?
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Il Year B.Tech. F.E. If Sem S TIPID - G
R 4 A 4
(54018) MOMENTUM TRANSFER

UNIT ~F
Unit operations and unit processes, unit systems bas&c concepts, nature of fluids,
hydrostatic equilibrium, applications of fluid statics. .

Fluid ﬂow phenomena Laminar flow, Shear rate; Shear stress, Rheo ogtca{ properiles of
fluids, Turbulence, Bouridary layers, Basic equation of fluid flow —Mass balance in a
flowing fluid; 'contini,iity',' differantial momentum balance; equations of motion,
Macroscopic momentum balances, Bernoult's equation, Mechanical enargy equations

UMNIT-Il ' S

Incompressible Flow in plpes and channels~ shear stress and skin friction in pipes,
taminar flow in pipes and channels, turbulant flow in pipes and channels, friction from
changes in velocity or direction, Dimensional analys:s mciudmg Buckmgham 11 Theorem
and Rayleighs method : S

UNIT-IV : SRS

Flow of compressible fluids- Deﬂmtmns and basrc equat{ons Precesses of compressible
flow, Isentropic flow through nczzies, adiabatic frictionat flow, and isothermal frictional
flow.

UNIT-V

Flow past immersed bodies, Drag and Drag coeefficient, flow through beds of soiids,
Kozhney-Karman, Blake-Plummer and Ergun's equations, motion of particles through
fluids, Stoke's Law ..

UNIT-VI

Fluidization, Conditions for fluidization, Minimum fluidization wvelocity, Types of
fluidization, Expansion of fluidized bed, Applications c¢f fluidization. Continuous
fluidization; slurry and pneumatic transport

UNIT-VI
Transportation and Metering of fluids- Pipes, fittings and valves, pumps: positive
displacement pumps, and cenirifugal pumps, Fans, blowers, and compressors.
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UNIT-VIL
Measurement of flowing ﬂU(dS full bore meters, Orifice meter, Venturi meter,
Magnetic ﬂow meter insertion meters Pitot tube, Area meters .

Text Books SR ' i
1. Unit Operanons of Chemmai Engmeenng by WL McCabe, J.C.Smith &
Peier Harnot NIcGraw—HiH 7 ed 2007

References . RSN 5

1. Transport processes and unlt operatlons by Chrrstle J. Geankophs PHI
2. Unit operations, Val-1 —Chattopadhya, Khanna publishers.. .

3. P rinciples of Unit Opérations, Foust et. al, 2% ed., John Wiley, 1999

4. Chemical Engineering; Vol-i, Coulson and R!cha{dson Pergamon Press,

© HYear B, Tech P E
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B 4-3 1o, 4

(54061} PETROLEUM GEQLOGY
UNIT-: R -
Definition of source rock. Organic rich sediments as source rocks.
Nature and type of source rocks - Claystoriei/ 'g§hale: The process of diagenesis,

., catagenesis and metagenesis in the formation of seurce rocks. Evaluation of petroieum

source rock potential.  Limestcnes as source rocks. - Coring in claystonefshales for

source rock evaluation. Subsurface pressure temperature conditions for the generation
1 of oil and gas from the source sediments. Oil window,

- UNITIE : : :

i Reservoir Rocks: Charaeter:sncs of Reservoir rocks — class f|cation and nomenclature
= Clastic Reservoir Rocks, Carbonate Reservoir Rocks; Unconventicnal, fractured and

i miscellangous reservoir rocks. Marine and non marine reservoir rocks.

UNIT-HI: : : :

Reservoir pore space - porosity = primary and secondary pcrosty, Eﬁ‘ectwe porosety,
fracture porosity - permeabilily — effective and ‘elative permeability. - Effects of
diagenesis on reservoir quality, reservoir continuity- Rejationship between porosity,
permeability and texture, Classification and origin of pore space — Recrystallisation —
Dolomitization phenomenon — Cementation and compaction - Artificial or man made

. porosity and permeability.
¢ Cap rocks:

Definition and characteristics of 'cap Rocks’.

o UNIT-V: o :

- Hydrocarbon migration: Geological framework of m:graﬂon and accumulatron

i - concept of hydrocarbon migration from source beds to the carrier beds - Carrief beds fo

(i the reservoir -
. migration - Evidence for migration — oif and gas seepages.

:2¢ The concept of buoyancy, capillary pressure and wettability in the process of migration

-1 of hydracarbons - Tilted oil water contacts — Spill point.

The

Free-path ways for migration - - Short distance and long distance

O UNITV: _

Primary and secondary migration- Migration and accumulation of hydrocarbons —
- Lateral migration and vertical migration — Factors eﬁectmg primary and sscondary
- migration — Time of accumulation.




UNIT. VI B

Entrapment of hydrocarbens: Mechanics of entrapment of hydrocarbons -
Traps in the path of mégr_é‘fidh;' entrapment and accumulation of hydrocar_bon_s -
Classification and types of traps: = Structural, stratigraphic and combination
type of traps: Genesis of various types of Traps — The anticlinal theory ~ traps
caused by folding'= Traps caused by faulting - Traps caused by fracturing.
Orimary: Stratigraphic Traps — Lenses and facies in chemical rocks — Porous
carbonate' facies = Organic reefs ~ Modern reefs — Fossil reefs — Produciive
reefs = Secondary ‘Stratigraphic traps — Salt domes ~ Qrigin of salt domes —
Traps associated with- salt: domes. _

UNITVIG | .

Sedimentary Basins: Sedimentary basins -origin and classification. Types of
hasins and iheir refationship to hydrocarbon prospects. Basin location and
Crustal evolutions of sedimentary basins, Geosynclinal Basins, plate tectenic
thecrieé}_ﬁtectonic framework and classification of phenerozoic sedimentary
basins of India.

UNIT-VIH:

Tecloric classification, stratigraphic evolution and hydrocarbon accumulations
in’ thefollowing basins of India,Cambay basin and Guif of Cambay, Mumbai
offshgre, Cauvery basin, Krishna-Godavari basin, and Mahanadi and
Mahanadi Offshore.

Text Book: y o _
1. Leverson, Al Geology of Petroleum, 1967, 2™ Edn., CBS, New Delhi.
References:

= PETROLEUM ENG!NEER!NG‘?O
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1. Richard, C. Selley, 1998. Elements of Petraleum Geology. Academic

Press, London
>, Welte, D.H. Harsfield, B. and Baker, D.R. 1997, (Eds.). Petroleum
and Basin Evoluticn, Springer-Verlag, Berlin.
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(54062) PROCESS HEAT TRANSFER
UNIT T : S R R TR o
intreduction: Nature of heat flow, conduction,. convection, natural and forced
convection, radiation. R e

% Heat transfer by conduction in Solids: Fourier's faw., thermal conductivity, steady
- state conduction’in plane wall & composite walls, corfipound resistances in series, heat

flow through a cylinder, corduction in spheres, thermal contact resistance, plane wall:
variable conductivity T S TrD o Y R
Unsteady state heat conduction: Equation for one-dimensional conducticn, Semi-
infinite solid, finite solid. 0 T S

Unit- § I L R T e L e e e T

Principles of heat flow in’ fluids: Typical heat exchange equipment, countércurrent
and parallel current flows, energy balances, rate of Heat transfer, overall heat transfer
coefficient, electrical analogy, criticat radius of insulation; logarithmic mean temperature
difference, variable overalf coefficient; multi-pass’ exchangers, individual heat transfer
coefficients, resistance form of overalt coefficient;: fouling: factors, classification of
individual heat transfer coefficients, magnitudes of heat transfer coefficients, effective
coefficients for unsteacdy-state heat transfer. R '

Unit- ' : PUn s Ll T
Heat Transfer to Fiuids without Phase change: Regimes of heat transfer in fiuids,
thermal boundary layer, heat transfer by forced convection in laminar flow, heat transfer
by forced convection in turbuient flow, the transfer of heat by turbulent eddies and
analogy between transfer of momentum and heat, heat transfer to liquid metals, heating
and cooling of fluids in forced convection outside tubgs. C

L Unit IV : RERREREHEN _
" Natural convection: Natural convection to air from vertical shapes and horizontal
. planes, effect of natural convection in laminar-flow heat fransfer, free convection in

enclosed spaces, mixed free & forced convection.

Unﬁt- v . ' R
Heat transfer to fluids with phase change: Heat transfer from condensing vapors,
heat transfer to boiting liguids. :

Unit Vi




R ————————mmm  PETROLEUM ENG:NEER;NG‘72

Heat exchange equlpment Genera! design of heat exchange eguipment,
heat exchangers,: condensers; boilers and calendrias; extended surface
equipment, heat {ransfer in agttated vessels, scraped surface heat exchangers,
heat fransfer in packed beds heat e:«:hanger effectiveness (NTU method)

Unft VII EhN : :
Evaporators Eivaporators performance of tubular evaporators capamty and

eccnomy, mu!tfp!e effect evaporators vapor recompressmn

Umt- Vill S :
Radiation: Iniroduct[on propertles and deﬂmtlons black body radlatfon real
surfaces and the gray body, absorption of radiation by opague solids, radiation
between siirfaces. radiation shielding, radiation to semi transparent materials,
comblned heattransfer by conductior, convection and radiation.

TEXT BOOK

- r Uit Operatmns of Chemical Engineering, 67 ed., W.L. McCabe, J.C. Smith
" ‘and P. Harriot,

U MeGrawsHill, New York, 2001

REFERENCES:

1! Process Heat Transfer, D.Q. Kern, Tata McGraw-Hill, New Delhi, 1697
- Z7Heat Transfer, 4" gd., J.P. Holman, McGraw-Hill, New York;, 1976,

"3 Chemical Fngineering, Vol-l, J. Coulson and R.F. Richardson, Pergémon
Press

4. Transport Processes and Separation Process Prlncup es 47 ed, C. J.
Geankoplis, PHI Learning Pvt. Ltd., New Delhi, 2009,
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UNIT-f : ECOSYSTEMS: Definition, Scope and importance of edosystem, Concept of
ecosystem, Classification of ecesystems, Structiife and Structural Cormponanis of an
ecosystem, Functions of ecosystem, Food chains, focd webs and eceological pyramids.
Flow of energy, Biogeochemical cycles, Homeostasis / Cybernetics, Food chain
concentration, Biomagnification, ecosystems value, services and carrying capacity.

UNIT-ll: NATURAL RESQURCES: Ciassification of Resolrces: Living and Non-Living
resources, Renewable and non-renewable rescurces. Water resources: use and over
utilization of surface and ground water, floods and droughts, Dams: benefits and
problems. Mineral rescurces: use and eéxploiation, envifonmental effects of extracting
and using mineral resources - case studies. Energy résources: growing energy needs,
renewabie and non renewable gnergy sdurces, Use of alternaie energy sources — case
studies. Land resources: land as a resource, land’ degradatlon man mduced landslides
and land use / tand cover mapping. .

URNIT-I1: BIODIVERSITY AND BIOTIC RESOURCES: Ihtrodu(:tioh; Definition, genetic,
species and ecosystem diversity. Value of biodiversity: consumptive use, preductive
use, social, ethical, aesthetic and intrinsic values. Hot spots of biodiversity, Threats tc
biodiversity: habitat loss, poaching of wildiife, man-wildlife conflicts, conservation of
hiodiversity: In-Situ and Ex-situ conservation. Food and fodder resources, Tlmber and
non-timber forest products.

UNIT-IV: ENVIRONMENTAL POLLUTION AND CONTROL: Classw’ficatibn of pollution
and pollutants, causes, effects and cortrol technologies. Air Pollution: Primary and
secondary pollutants, Automobiie and Industrial pollution, Ambient air quality standards.
Water pollution: Point and non-point sources of pollution, Major pollutant of water and
their sources, drinking water quality standards, Waste wafer treatment methods: effluent
treatment plants (ETP), Sewage treatment plants (STP), common and combined
effiuent treatment plants (CETP).Soil Pollution: Soit as sink for pollutants, Impact of
modemn agriculture on soil, degradation of scil. Marine Pollution: Misuse of
International water for dumping of hazardous waste, codstal politition due to sewage
and marine disposal of industrial effluenis. Notse Pollution; Sources, Industrial Noise-
Occupaticnal Heaith hazards, standards, Methods of control of Noise. Thermal
Pollution: Thermai Comforts, Heat Isiand effect, Radiation effects. Nuclear Pollution:
Nuctear power plants, nuclear radiation, disasters and impacts, genetical disorders,




Seolid waste: types, Collection processing and disposal of industrial and
municipal solid wastes composztlon and characteristics of e-Waste and its
management, .

UNIT-V, GLOBAL ENVFRONMENTAL PROBLEMS AND GLOBAL EFFORTS
» Green house effect; Green House Gases (GHG), Global Warming, Sea lavel
rise, climate change and their impacts on humman envirohment. Ozone
depletion and Ozone : depleting substances (ODS) Deforestation  and
desertification. International conventions / Protocals: Earth summat Kyoto
protocol and Montréal Protocol

UNIT-Vl : ENVIRONMENTAL iMPACT ASSESSMENT (E!A) AND
ENVIRONMENTAL MANAGEMENT PLAN:  Definition of impact: classification
of impacts, Positive and Negative, Reversible and irreversible, light, moderate
and severe,. methods of baseline data acqguisition. Impacts on different
components: such as human health resources, air, water, flora, fauna and
sociely. Prediction of impacis and impact assessment methodclogies.
Environmental Impact Statement (EIS). Environmental Management Plan
(EMP): Technological Solutions, preventive methods, Control technclogies,
treatmient technologies: green-beit-development,
Remote sensing and GIS methods. -
UNIT-Vil: ENVIRONMENTAL POLICY, LEGISLATION, RULES AND
REGULATIONS

National Environmentai Policy, Environmental = Protection act, Legal aspects
Air (Prevention and Control of pollution ) Act- 1981, Water( Frevention and
Control of poilution ) Act-1974, Water pollution Cess Act-1877, Forest
Conservation Act, Municipal solid waste management and handling rules,
biomedical waste management and handling rules, hazardous waste
management and handling rules .

UNIT: VIl -- TOWARDS SUSTAINABLE FUTURE

Concept of Sustainable Development, Threats to Sustainability, Population
and its explosion, . Crazy Consumerism, Over-exploitation of resources,
Strategies for Achieving Sustainable development, Environmental Education;

Conservation of Resources, Urban Sprawl, Sustainabie Cities and Sustainable
Communities, Human health, Role of IT in Envirenment, Environmental Ethics," -
Environmental Economics, Concept of Green Building, Clean Deval opment'

Mechanism (CDM)

rain water harvesting,

SUGGESTED TEXT BOOKS
1.

2.
3. Environmental. . studies by Erach Bharucha 2005, Unluersxty Grant
Commission, Unwersny Press,
REFERENCE BOOKS: | : :
1. Environmental Science; fowards a“sustainable future by R:chard TWraght
2008 PHL Leaming Private Ltd. New Delhi’
2.

PETRO‘LEUM_'EN.G'E'NE'ERINGv o

Environmental studies , From crisis to cure by R. Rajagopaian 2005
Text book of Enwranmemal Science and Technology by M. Aniji Reddy 200?

Environmental Engineering and science by Gilbert M.Masters and Wendel
Ela .2008 PHI Learning Pvit. Ltd, .

asinty e LG
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fldentn’catlan of Iamlnar and turbulent fiows
Major equment ‘Reynolds apparatus

2. Measuremenﬁ-of pomi velocities
Major equipment - Pitot tube setup

‘ Ve'rii"'t'::e:tio.n.ef'Bernoull' I's equation
Major equupment ~ Bernoulli's Apparatus

.. Cahbretlon of Rotameter
| Major equipment — Rotameter Assembly

 Variation of Orifice coefficient with Reynolds Nurmber
‘Major equipment - Orifice meter Assembly

. Determination of Venturi coefficient
Major equipment — Venturi meter Assembly

. Friction fosses in Fluid flow in pipes
Major equipment - Pipe Assembly with provision for Pressure measurement

. Pressure drop in a packed bed for different fiuid velocities
Major equipment - Packed bed with Pressure drop measurement

. Pressure drop and void fraction in a fluidized bed
Major equipment - Fluidized bed with Pressure drop measurement

1C. Studying the coefficient of contraction for a given open orifice
Major equipmen{ - Open Orifice Assembly

1. St.udyéng the coefficient of discharge in a V-notch
Major equipment - V-notch Assembly

12. Studying the Characteristics of a centrifugal pumgp
Major equipment - Centrifugal Pump

PETROLEUM ENGINEERING/
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(54841) PROCESS HEAT TRANSFER LAB

1. Determination of total thermal resistance angk thermat conductivity of composite wall,

Major equipment - Composite wall Assemblyy
- Determination of thermal conductivity of a metal rod.

Major equipment - Thermat Conductivity apparatus -
. Determination of natural convective heat transfer coefficient for a vertzcal tube
- Major equipment - Natural convection heat transfer apparatus

. Determination of critical heat fiux point for pool beiling of water.
- Major equipment- Pool boiling apparatus
: . Determination of forced convective heat transfer ceefficient for air flowing through a
. pipe

Major equipment - Forced convedtion heat transfer apperetus -

6. Determination of overall heat transfer coefficient.in'double pipe heat exchaﬂger
- Major equipment - Double pipe heat exchanger apparatus:
7. Determination of heat transfer coefficient for a helical coit in an ag|tated vessel
- Major equipment — Helical coil in a agitated vessel.
8. Study of the temperature distribution aleng the Eength of a pmvfln under natural and
forced convection conditions :
© Major equipment - Pin fin apparatus - :
9. Estimation of un-steady state fiim heat transfer coefficient between the ‘medium in
s which the bedy is cooled. .
 Major equipment - Heat transfer coefficient determination apparatus
10. Determination of Stefan — Boltzmann constant.

Major equipment - Stefan Boltzmann apparatus
11. Determination of emissivity of a given plate at varicus temperatures

Major equipment - Emissivity determination apparatus :
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_f(Ssm5')-'|'_NSTRUMENTAT;ON AND pﬁocess CONTROL

Unit -1 L

Elements of instruments, static and dynamic characterlstlcs basu: concepts of
response; of first order type instruments, mercury in glass thermometer,
bimetailic: thérmemeter, pressure spring. thermometer, static accuracy and
response of thermometers. . T

Unit'—i-l:-- R

Therme electricity: industrial thermocouples, thermocouple wires, thermo
couple wells. Composition analysis, spectroscopic analysis by absorption,
emission, mass and color measurement spacirometers, gas analysis Dy
thermal conductivity, analysis. of mcnsture qas chromatography, refractometer.,
GC, M5, HPLC

Unit-itl:

Head, density and specific grawty’ direct measurement cf liguid level, pressure
measurement in open vessels, level measurements in pressure vessels.
Pressure vacuum and head: liguid column manometers, measuring elemenis
for gauge pressure and vacuum, indicating elements for pressure gauges,
measurement of absolute pressure, measuring pressure in corrosive Hquids.

Unit -V

Head flow meters, area flow meters open channel meters, viscosity meters,
quantity meters, viscosity measurements. Recording instruments, indicating
and signaling instruments.

UNIT-V:

introduction. Response of First order sysiem, Transfer Function, Transient
response fo step, impulse. sinusoidal forcing function, physical examples of
first order systems, liquid level, mixing process, concept of time constant,
Response of Second order system to siep, impulse and sinusoidal forcing
function. Transportation lag .

s=ss PETROLEUM ENGINEERING? O

Unit- VI: K
Servo and Regulatory contro! problems, Developmient of Block diagram, Controliers and

5 final controt elements, ldeal transfer functions 'of P,- P, PD and PID Controllers.
. Reduction of physical conirol system to block disgram” '

e Unit- Vil

Closed loop transfer functions for servo and: reguiator problems. Overall Transfer
o+ function for multi foop controf system. Stabrhty a@aiyms by Routh's Criterion, roct locus,
_.'-apphcahons of root tocus. :

L UnitVile: - |

;. Freguency response: Bode diagram, First order, first order systems in series, second
“order system and for controllers and transportation lag. Bede stability critericn. Gain

~’margin and phase margin, Nyquist Stability criterion.

. Text Book:
ot Industrial instrumentation by Donald P.Eckman, Wiley eastern, 1950.
"2 Donald R. Coughanowr, Process Systems:Analysis.and. Control, 27° edition

MeGraw-Mill, 1981

IMREFERENCE

-

Principles of industrial instrumentation by Patra Nabis, TMH.
Chemical Process Control Stephanoupoulis, G, Prentlce Hail, india New Delhi.
1990, :
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(35089) THERMODYNAMICS FOR PETROLEUM ENGINEERS
UNIT-L: . . T
introduction. The scope of thermodynamics, defined quantities; temperature,
volume; pressure, work, energy, heat, Joulas Experimenis, S! units,

The first law and cther basic concepts: The first law of thermodynamics,
thermodynamic state and state functions, enthalpy, the steady-state steady-
flow process, equllibrium, the reversible process, constant-V and consiant-P
processes, heat capacity.

UNIT-II:

Volumetric properties of pure fluids: The PVT behavior of pure substances,
virial equations, the ideal gas, the appiications of the virial equations, Cubic
equations of state, generalized correlations for gases..

UNIT-IL C
The second law of thermodynamics: Statements of the second law, heat
engines, thérmodyhamic temperaiure scales, thermodynamic temperature and
the ideal-gas scale, Entropy, Entropy changes of an ideal gas, mathematical
statement of the second law, the third law of thermodynamics. Mollier diagram
and steam tables.

UNIT-V

Thermodynamic Properties of Fiids: Property relations for homogensous
phases, Residual properties, Thermodynamics of flaw processes; principles of
conservation of mass and energy for flow systems, analysis of expansion
processes; turbines, throtfling; compression processes —compressors and
pumps; calculation of ideal werk and lost work. Examples on hydrocarbons and
natural gas.

URNIT-V:

Solution thermodyramics: Fundamental property relation, chemical
potential as & criterion for phase equilibrium, partiai properties, ideal gas
mixtures, fugacity and fugacity coefficient for pure species, fugacity and
fugacity .coefficient for species in solutions, generalized correlations for
Fugacity coefficient, The idea! soluticns, excess properties, models for excess
Gibbs Energy.

== PETROLEUM ENG!NEER;NC@@
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CUNITVE: B BRN
“UVLE at low to moderate pressures: The natire of equilibrium, the phase ruie,

s Duhem's thearem, VLE: Gualitative behavior, the: gamma /hi formulation of VLE, Dew

point znd bubble point calculations, flash ca!cul'atiohé. sclute (1)/solvent (2) systems

FOOUNITVIE SR _ A
. Thermodynamic properties and VLE from equations of state: properties of fluids
::-"';-'-_from the virial eguations of state, properties of fluids from cubic equations of stafe, fluid

‘properties from correlations of the Pitzer type, VLE from cubic equations of state.

" Property Correlations for hydrocarbons and thelir mixtures. Algorithms and software
packages for caleutation of VLE of hydrocarbacn mixtures at low ana high pressures.

CUNITVaE:

“Topics in phase Equilibria: Equilibrium and stability, liguid-liquid equilibrium {LLE),

.':'-5:-\jrapor- liguid-fiquid equilibrium (VLLE), solid-fiquid equilibrium (SLE), solid vapor

“equilibrium (SVE), equilibrilim absorption of gases on solids.

‘Text Book: s o o ’
1. Introduction to chemical engineering thermodynamics by J.M. Smith, H.C. Van
Ness and M.M. Abbotf, 7th ed. McGraw Hiil, 2005,

References: e -

. 1. Characterization and properties of Petreleur Fractions. M. R. Riaze, ASTM,
USA, 2005. c o

2. Equation of state and PVT analysis. Tarek Almed, Guif publishing company,

Houston (2007).
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g (55090) PETROLEUM EXPLORATION METHODs

iﬂideuctisn Overvaew of petro[eum expEoratmn Globa petro!eum explorat{on
scenarlo W|th Iﬁd{an ccntext

UNIT H :
Geologlcal and Geocﬁemlcal methods of hydro carbon explorat;on

UNIT HE
- Sedlmentéogacai and Baostrangraphlc appraaches in hydrocarbon exploration

Unit- iV : :

Basic: uoncepts of Nlagnetic methods © The geomagnetic field. Magnetic
anomalies, Magnetic- suryey-instruments. Field method of magnetic surveys.
Redtiction of magnetlc data.” Diurnal: correcncn and gecmagnettc ‘correction.
Interpretation: of magnetic- anomaiy Response of magnetic method for
different type of bodies and’ geolcglcal struciure Appllcatlon of magnet:c
surveys both overland and from A:r ' :

UNIT-V

Basic Concepts of Gravzty methods New‘rons Gravitational Law. Units of
gravity. Gravity measuring instruments. Gravity survey, Gravity anomalies.
Gravity data reduction, Drift, latitude, Elevalicn and, Free-air correction. Free
air & Bouguer anomalies. Gravity response of simple shapes. interoretation of
gravity anomalies. Application of gravity methods.

UNIT-VI

Basic Concepts of seismic methods: Seismic refraction surveys. Geometry of
refracied path, planar interface. Two layer case with horizontal interface.
Methadology of refraction profiling. Recording instruments& energy sources.
Corrections applied to refraction data Interpretation of refracttom data.
Application of seismic refraction method.

. PETROLEUN ENGINEERINGE D
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CUNIT-VI

i Geometry of reﬂected ray path: Single horizonta! reﬂector the refiection selsmograph
“and seismogram (Seismic traces). Importance of seismic reflection survey over seismic
- “Tefraction survey technique. Common depth point (COP) profiing & stacking. 2D, 3D,
snd 4D seismic surveys, field procedures & principles. Time corrections apphed to
«‘geismic data. Data processing. Interpretation of reﬂectlon data. Introduction to 3D
| 3_-"data acquisition & interpretation .

UNIT-VI \

- Well seismic shooting for velocity determinatioh and Verticai Seismic Profilin
L (vsP)
| Text Book:

s _1_. Dobrin, M.B. and Savit, C.H. {1988). Introduction to geophysical prospecting, 4

Edn., McGraw Hill, New York.

Jhon, Milsom {2003). Field Geophysics, 3" Edn. John Wiley, London.

Guillemot, J. 1991, Elements of Geology — Qil and gas exploration technigues.
Technip Pub., Paris.
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(55091 ) WELL LOGGING

Unit-l - g : R .
Concepts “of weH 1oggmg What is well logging?- L'ogging' terminotogy-
Borehole envaronment Barehale temperature and pressure. Log header and
depth "scaleé-Major- components of welt logging unit- and logging setup.
Clas'siﬂc’atibn- dwalI‘logging methods. Log presentetion. Log guality control.

Unit- il

Open. hole ioggmg SP Logging- Origen of SP, uses of SP log-Calculation of
salinity 6f formation water, Shalyness-Factors influence SP tog.

Caliper !og Principle and application of caliper toal,

Gamma': ray: fog. principle of radioactivily. Uses of Gamma ray log.
Determination of shalyness of formation, AP1 counts. Calibration of Gamma ray
tool: Statistical fluctustion. Time constant.

Natura[ Spectra} Gamma ray Iog Prmc:ple and appilcatlon

Umt 1 . SRR : _ o
Resitivity log: Single pomt resus%ance log (%PR) Conventlana! Resatiwty iogs.
"Response of potential-and gradient logs. over- thin- and thick conductive and
resistive formations. Lifitations “of conventional Resitivity tcols. Focused
Resitivity log. Advantages of focused Resitivity tools over conventional
Resitivity {ools.

Micre Resitivity log. Conventtonal and fotused micro Resitivity logs and their
application.

Induction log. Principle of induction fool and the advantages. Criteria for
selection of induction and lateral logging tool. Determination of true Resitivity
(R) of the formation-Rasitivity index, Archig's eqguation.

Unit-1V

Density log: Principle of density tooi. Environmental corrections. Porosity
determination. Tool calibration. Litho density log. Synthatic seismograms.
Neutron log: Principle and application of Neutron tool. Porosity determination.
Senic fog: Principle and application of Sonic log. Bore hole compansation,
Determination of primary and secondary porosity.

ﬁ _.':;“Umt-V!
woAdvances in Well logging: .Dip meter log-. Format:on tesier- Image logs- Cased hole
‘Resitivity logs, -Nuclear Magnetic rescnance og.

PETROLEUM ENGINEERINGE D)

£ Unit-V

i Cased hole logging: Gamma ray spectral log. Neutron decay time iog. Determination
- of fluid saturation behind casing. Cement bond log. Casing collar leg, Depth controi.
2 Perforation technique. Free point locater and Plug setting. Casing inspection logs.
©Production logging: Solving production problems with the help of Fiuid Density log,
- Temparature log, and Flow meter logs.

E]

“Unitvl

.o interpretation: Quick look interpretation. Cross plots. Neutron- Density, Sonic-
~:Density, Sonic- Neutron cross plots. Hingle plot, Mid plot, Correlation, Hydrocarbon
“reserve estimate.

Unit-ViHt

i Direct Methods: Mud logging, cormg - conventlonal and Sidewall coring, Core
“ analysis.

Well fogging applications: Ground water-Mineral exploratron (Magnetic Susceptibility
_log) Hydrocarbon exploration-Engineering applications {Betermination of mechanical
'properties of rock, Elastic constants, Fractures etc.)

Text Books:

. Formation evaluation, Edward J. Lynch, Harper & Row, 1962,
Well logging and formation evaluation, Teby Darling, Elsevier, New York, 2005.
Well Logging & Reservoir Evaluation, Oberto Serra, Editions Technip, 2007

i :'_'-'-:Reference Books:

1. Hydrocarbon well logging recommended practice, Society of professional well
log analysts.

2. Open - Hole log analysis and formation evaluation, Richard M. Batemons,
International Muman Resources Development Corporation, Bostan, 1985.

3. Well Logging For Earth Scients, Darwin V. Ellis, Julian M. Singer,
Springer,2007.

4. Fundamentals of Well Log Interipretation: The Acguisition of Data, Obertc
Serra, Eisevier, 1984,

5. Well Logging Handbook, Oberto Serra, Editions Technip,, 2008,
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_,-':._-'(550_9'2'} DRILLING TECHNOLOGY

Umt SRR '
Overview: of Drlilmg & Weil Completion: Drilling, P!annmg Approaches-
Dril ilng Tearn Types of Drilling.

Unit- II :
Rotary Bai Technology Drilling string basics

Umt i

Dr;limg fluids and Hydraulics-Drilling  fluid  eceonomics-Crilling  fluid
. properties,- Driling fluig report Hydraulics calculations, Bit  Hydraulics,
Optimization Swab & Surge-pressures, Mud Hydraulics analysis report.

_Unith g P PP R
Casing- & Cementat!on Cas%ng- standards, - Casing coupling-Cementing:
Introduction  cement. - slurries, - Typical  field = calculations, Cementing
nomenclature - cement additives, Casing' & cementing analysis report

Unit-¥:

Directional dnllsng apphcai ons, Well planning, Down hote motors, Deflection
tools and technigues, Face. orientation, Direction cantrol with rotary
assemblies- navigation drilling systems- Horizontal wells, fishing eperations,
MWD, LWD & ERD and Bi-centric bits.

Unit-V1: o
Stuck pipe, Well contro! Kicks, chk control, Pressure control theory, 50OP-
Special kick problers and procedures fo free the pipes.

Unit-Vii:

Drilter's logs-Sample logs- Miscelfaneous logging devices |

Feormation Damage: Causes, Prevention of formation damage QUE”ULB’EIVS
analysis of formation damage

PETROLEUM E_NG_I_NEERINCS‘?

":':'Drall Stem Testing: General procedure General COﬂSFdel’atIOn Test tgol components
“and arrangement Qualitative pressure chart analysis, Analysis of test data, Wire line
i formation testing..

Cgnitvi
- Disposing of the drilling fluids waste and dril cuitings waste.
: '_"':;féxt Books:
=1 Petroleum Engineering; Drilling and Weill Comble{ion‘ Cari Gatlin, Prentice-Halt Inc,

1960.

'.'.;5__;5"Driliing Engineering Workbook, Baker Hughes Inteq, 1995

' :_':-.’References

1. Applied Drilling Enginesring, Adam T. Bourgoyne Jr., Keith K. Miliheim,
Mariine E. Chenevert and F. 8. Young Jr., Society of Petroleum Engineers,
1991 s
Well Engineering and Construction, Hussain R'abia.. Entrac Consulting, 2C02.
Drilling Fluids Processing Handbook, ASME Shale Shaker Committee, Guif
Professional Publishing, 2005. .

4. Fundamentals of Drilling Engineering, Robert F. Mifchell, Stefan Z. Miska,

Scciety of Petroleumn Engineers, 2011.
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: (55093} ENERGY MANAGEMENT
i {Open Elective)

UNIT—-I : o :
Giobal: & ‘ndlan Energy Scenaric-Classification  of Energy sources-Energy
needs-of growmg sconomy-Energy sector reform, Energy and Environment:
Giobal En_\{rrenmentaE Concerns , Basics of Energy and its various forms.

UnToi
. Energy Audst Types of energy audit, Energy management {audit) approach-

understandmg energy costs, Bench marking, Energy performance, Matching

energy: use: to requirement, Maximizing system efficiencies, Optimizing the

'-|nput energy requirements, Fuel and energy substifution, Energy audit

instruments. Material and Energy balance: Facility as an energy system,
Methods for preparing process flow, I\/Iatersal and energy balance diagrams,

UN!T—[IE e

Eriergy Act[on Pianning, - Financial - Mahagement’ ~ Firnancial * analysis
techniques- Risk " and sensitivity - analysis- Financing options, Energy
performance contracts and role of ESCOs- Energy Monitoring and Targeting:
Elements of moniforing & targeting, Data and information-anatysis, Techniques
-energy consumption, Production, Cumulative sum of differences (CUSUM).

UNIT ~

Building Envelope — principles of analysis — Envelope perfermance -Envelope
analysis of Existing and new buildings — Building standards for new and
Existing constructions. :

HVAC Systems types — Energy conservation opportunities — cooling
equipment — Domestic hot water Estimating HVAC Energy consumption.

.UNET Vi ; . R : S

principles of EEIectnc Energy Management Energy Management control systems —

; "Energy systems maintenance. Energy management in water and waste water treatment -
'_.j_,_ solid waste treatment- air pollution control systems .

CUNIT =V _
Energy Management in Boilers and Fired systems™- Steam and condensate sysiems —
: _'__cogeneratlon — Waste Heat' recovery Energy Management in Process indusiries

.::UNIT viti
- .En_ergy Security, Codes, Standards, Electricity Act, Energy Conservation Act

xt Books

- Energy Management and Conservation Handbook;

Frank Kreith & D. Yogi Goswami, CRC Press, New York, 2008.
Generai Aspects of Energy Management and Audit, National Productivity

. Council of India, Chennai (Course Material- National Certification Examination

for Energy Management)

. Reference Books:

Energy Management Handbook,

W.C. Turner, 5" Edition, Marcei Dekker, inc, New York, 2005.

Guide to Energy Management,

B. L. Capehart, W. C. Turner, W. J. Kennedy, CRC Press, New York, 2005.
[EEE Recommended Practice for Energy Management in Industrial and
commercial Facilities, IEEE standards Board, Piscataway, NJ, USA, 1996
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.. (55094) NANOTECHNOLOGY
oo (Open Elective)

Intraduction: Background:-and definition of nancscience and nanoctechrology,
possible: applicationis of nanotechnology. Band structure and density of states
at nano’s’calef'ene'rg‘y_ba’nds‘ density of states at low dimensional structures.

Growth techniques of nanomaterials: Top-down versus bottom-up techniques,
lithegraphic process and its fimitations, non-lithographic techniques, plasma:
are.-diseharge,; sputtering, film deposition in a glow discharge, thermal

evaporatian, e-beam evaporation.

Unit il e e : S R
‘Growth technigtes of nanomaterials: Chemical vapor déposition, types of CVD
processes, pulsed laser deposition, molecular beam epitaxy, scl-gel techaigue,
electradepasition; other processes ~ ball-miliing, chemical bath deposition, ion
beam depositidn.

Unit v T :

investigating and  manipulating - materials "in the  nanoscalel Electron
microscopies, . scanning - probe. microscopies,.  optical  microscopies  for
nanoscience and nanctechnology, othec kinds of microscopies — secondary ioh
mass ~ spectrometry (SIMS), “photoelectron " spectroscopy {(PES), X-ray
diffraction,. Pt S _

Unit ¥

Fullerenes: synthesis and purification of fuilerenes, mass spectrometry and
ionfmolecule reactions, chemistry of fullerenss in the condensed phase,
endohedral chemistry of fullerenes, orientational ordering, conductivity and
super conductivity in doped fullerenes, optical properties.

Unit Vi

Carbon nanotubes: synthesis and purification, fifiing of nanoiubes, mechanism
of growth, electronic structure, transport properties, mechanical properties,
physical properties, applications, nanotubes of other materials,

 perroLeumenaineerinad 1

: Setf-asgemb!ed._.'_mon'cslaygrs':' quc’ﬁla')'f'é_r's' _on-: g@E_d,ﬂ grovhh. pro'cé'ss,_ p.ha:s.e_. fransitions.
L+ patterning monolayers; mixed morolayers, SAMS ahd applications.

gnitvil : -
Monolayer-protected metal nanoparticles: method of preparation, characterizaticn,
functicnalized nanoparticles, applications. Core-shell nanoparticles: characterization,

" properties and applications. Nanoshells: properties, characterization and applications.

~Unit VIl :
" An overview of nancbiclogy, nancsensors, nanomedicines, moleculgr nanomachines.

- GTEXTBOOKS:
17 Introduction to Nanoscience and Nanotechnology, K.K. Chattopadnyay and AN.
Banerjee, PHI Learning Pvt. Ltd., New Deihi, 2009, (Unit L to II!)

2. Nano: The Essentials, T. Pradeep, Tata McGraw-Hill Education Pvt. Lid., New
Delhi,2007. {Unit IV to Vi

‘REFERENCE:

1 Springer Handbook of Nanotechnology, Bhushan, Bharat (Ed.), Springer International
Edition, 2004. - .
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(55095) INTELLECTUAL PROPERTY RIGHTS
{Open Elective)
UNIT A
1ntroduchon ta lnteEFectual property: Introduction, types of intediectual property,
international: orgamzatlons agencies and treaties, importance of intellectual
properfy nghts :

UNIT=§1 0

Trade Marks - Purpose and function of trade marks, acquisition of trade mark
rights, - protectable matter, selecting and evaluating trade mark, trade mark
regisiration processes.

UNIT - 1

Law of copy rights - Fundamental of copy right law, originality of material, rights
of reproduction, rights to perform the work publicly, copy right ownership
issues, copy right registration, netice of copy right, international copy right law.

UNITQ—W
Law of patents @ Foundation of patent law, patent searching process,
ownership rights and transfer

UNIT-V

Trade Secrets : Trade secrete law, determination of trade secrete status,
liabfity for misappropriations of trade secrets, protection for submission, trade
secrete litigation,

UNET - Vi
Unfair competition | Misappropriation right of publicity, False advertising.

UNIT - VII
New development of intellectual property: new developments in trade mark law
- copy right taw, patent faw, intellectual property audits.

w . PETROLEUM EN_Q[_N_E:E_RENGS 3

UNH‘ VHE : :
n ';'In'temauonal averview on lnte[[ectua{ property mtemahonal - trade mark Iaw copy right
< Siraw, international patent law, international development in trade secrets law.

- References & Text Books :

221, Inteltectual property right, Deborah. E. Bouchoux, cengage learing.

-2, Intefiectual property right - nleashmy the knowledge economy, prabuddha ganguli,
D Tate Mo Graw Hill Publishing company itd.,

5
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: (55096) MATERIALS SCIENCE 7

i (Open E!ecttve)
introductlon Maienais Suence and Eng!neenng C!ass;fcahon of Enginsering
materials, Levels of Structure, Structure-Property relationships in materials.
Crystat: Geometry: And Structure Determination: Space lattice and limit cell.
Bravais: la'tticeé,-c'rystai sysiems with examples. Lattice cecordinates, Miiler
indices, Bravais indices for directions and places: crystailine and non
crystaliing sclids; ionic, covalent and metallic solids: packing efficiency, ligancy
and: coordination number; structure determination by Brag's X-ray diffraction
and powder methods

UNiT .

Structure of Solids: The crystalline and non crystalline states.

[nerganic solids: Covalent salids, metals and alloys, lonic solids, The structure
of sifica and siticates polymers: Classification of polymers, Structure of long
chain polymers, Crystallinity of long chain polymers

UNIT-IE

Crystal imperfection:. Point defects, fine defects-edge and screw dislocation,
Burgers circuit and Burgers vectors, dislocation reaction, dislocation motion,
multiplication of dislocations during deformation | rele of dislecation on crystal
properties’ surface defects, dislocations on crystal praperties; surface defecis;
dislocation density and stress required to move dislocations.

UNIT-IV

Phase diagrams: The Phase rule, single component systems, binary phase
diagrams, micresiructural changes during cooling, The lever rule, some typical
phase diagrams, other applications of phase diagrams.

UNIT-V

Elastic, Anelastic and Visco elastic behavior: Elastic Behavior | Atomic model
of elastic behavior, the modulous as a parameter in design, rubber like
elasticity, Anslasiic behavior Relaxation processes-Viscoelastic behavior,
Spring-dashpot models

_PETROLEUM ENGINEERINGE 5 -

3..-';UNIT—V5 . AERTREIEH R L : : _ il
:_"_Plast:c deformatlon and Creep in crys‘tall:ne materia!s F’iasﬂc deformatfon hé tensile
:crystals the stress to move a distocation, the effect of temperature on the stress to
ove a dislocation, multiplication of dislocations during deformation, work hardening
and dynamic recovery, the effect of grain size on dislocation motion, the effect of solute
‘stoms an disiocation motion, the effect of precipitate particles on dislocation motion.
~Creep. Mechanisms of Creep, creep resistant materials

.
UNIT-VI S L
Fracture: Ductile fracture, Brittle fracture, fracture toughness, the ductile-britle
I-i?transmon methods of protection against failure, fatigue fracture. Oxidation and
‘Corrosion: Mechanisms of Oxidation, Oxidation resistant materials.
arrosion; Principle of Corrosion, types of corrosion, protection against corrosion.
bz Strengthening and toughening processes: Solution hardening, Strain
and Annealing. cold work, Recrystallization, Recrystallization {emperatures,

;In_troductvon to Nano-materials, Synihesis of nano-materials, Characterization of nano-
maferials

. Materials Science and Engmeerlng V. Raghavan; 5th Edition, PHI, New Delhi
{2009)

. Elements of Material Science and Engineering, Lawrence H. Van Viack, 8 Edition,
rentlue Hatll India, New Delhi (1989)
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(55097} GREEN FUEL TECHNOLOGIES
SN {Open Elective}
Umt! L
mtroductaon Piant based biofues World biofuels Scenano Thermochemical
Canversson of Blomass to Liguids and Gaseous Fuels.

UNIT-IE

Bloethanm from: Bomass Production of Ethanot from Molasses - Bioethanot

from - Starchy Bicmass: Production of Starch Saccharifying Enzymes -

Hydrolysis and Fermentation.

UNIT-HE -

Bigethano! from Lignocellulosic Biomass: Pretreatment of the Substrates-
ProdUction of Cellulases and Hemicellulases- Hydrolysis and Fermentation.

UNET IV : o
Blodlesel Production * Technal ogies
Preparaticnof . Biddiesel-Biodiesel
Technologies-. -

and Substrates-
Productiorr- with  Supercritical

Linase-Catalyzed
Fluid

UNIT-V :

Palm Oil Diesel Producﬂon and !ts Experlmenta Test on a Diesel Englne -
Biodiesel production using Karania {(Pongamia pinnata) and jatropha (Jatropha
curcas) seed oil - Biodiese! production form rubber seed oil and other
vegetable oils.

UNIT-VI R
Microbial production of Methane-Different Types of Bio-digesters and Biogas
Technology in India

UNIT-VII
Hydrogen production by Fermentation-Microtial fuel cells

. PETROLEUM ENGINEE 3’5&93 7 3

CONIT-VI i i .
" Super Critical €0y in: Chemicai Sy“]thESES-- Extractson Df Natural F’roducts WIth
' uperheated Water ' . . .

fExT EOOK:

Hand book of Plant Based Biofuels, Ashok Fandey, CRC Press, 2008.

“Biofuels Engineering Process Technology, Caye M. Drapcho, Nghiem Phu Nhuan,
Srry H. Walker, McGraw-Hili, 2008 ) _ N
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" (55642) ADVANCED ENGLISH COMMUNICATION SKILLS LAB

1. lntroductlon 51--
The: introduction’ of; the Englsh lLanguage Lab is considered essential at 3°
year level. At this stage the students need to prepare themseives for their
careers which may: require them to listen to, read, speak and write in English
bath. for their profess ional and interperscnal communication in the giobalised
context e

The proposed course should be an integrated theory and lab course to enable
studenis to usé ‘good’ English and perform the foilowing:
w0 Gather ideas and information, tc organise ideas relevantly and
- coberently.
Engage in debates.
Participate in group discussions.
Face interviews,
Write project/research reports/technical reports.
Make oral presentations.
Write format letters.
Transfer information from non-verbal to verbal texis and vice versa.
« Totake part in social and professional communication.
2. Objectives;
This Lab focuses on using computer-aided multimedia instruction for language
development to meet the following targets:

« Toimprove the students’ fluency in English, through a weil-developed
vocabulary and enable them to listen te English spoken at normal
conversational speed by educated English speakers and respond
appropriately in different socio-cultural and professional contexts.

«  Further, they would be required to communicate their ideas refevantly
and coherently in writing.

9 2 @ & @ 9 &

3. Syllabus:
The following course content is prescribed for the Advanced Communication
Skills Lah:

PETROLEUM_ENGINEER!N£9

Functlonai Enghsh - starting a conversation = respondlng'approprmtely and :
relevantly — tsing the right body language — rote playin different situations:

substitutes,
phrases,
Reading Comprehension — reading for facts, *guessing meanmgs from-
context, scanning, skimming, inferring meaning, Criticat reading.

Writing Skills — structure and preseﬂtatlon of different types of writing -
Resume writing /

e-correspondencelTechnical report wnt."’zg/Porffoho wm‘mg ~ planning for
writing — research abilities/data colfectron/orgamzrng data/too!s/ana!ys:s -
improving one’s writing.

Group Discussion — dynamics of group d|scuss;|0n mterventson
summarizing, modulation of voice, body 1anguage relevance, ﬂuency and
coherence.

Presentation Skills — Oral presentations (mdwldua( and group) through JAM
sessions/seminars and written . presentations thraugh
nosters/projecisireports/PPT s/e-mails/assignments ete. :

Interview Skills — concept and process, pre-interview planning, opening
strategies, answering strategies, interview through tele and video-
conferencing. e

prefixes and suffixes, study of word orlgm analogy. |d:oms and o

3he English Language Lab shall have two paris:
' The Computer aided Language Lab for 60 students with 60 systems
one master conscle, LAN facility and Engilsh language software for self-
study by learners,
1) The Communication Skills Lab with- movable chairs and audlo visual
: aids with 2 P.A System, aT. V. a dlgrta! stereo —audio & video system
and camcorder etc. o
'ystem Reguirement { Hardware ccmponent} o
. Computer network with Lan with minimum 60 multimedia systems thh the following
'S,UBCIﬁ'C@f!OI’IS . _
fihy ~ IV Processor

aj Speed -28GHZ

b) RAM—512 MB Minimum

¢) Hard Bisk — 80 GB
Y Headphones of High quality
i Suggested Software: :

The software consisting of the prescribed top\cs eiaborated above should

yrocured and used. .

be

Vocabulary Building — synonyms and antonyms, word roofs,’ onevwdrc}':_:
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Suggested Software-'. SR

» Ciarlty Prcnuncnatlon Power— part il

= (Oxford Advanced Learner s Compass, 77 Edition

e DELTA'S key to the Next Generatlon TOEFL Test: Advanced Skill
Practice.’ :

s Lingua TOEFL CBT lnsader by Dreamtech

¢+ TOEFL: & GRE(: KAPLAN AARCO & BARRONS, USA, Cracking
GRE by CLIFES) '

«  The following software from ‘tram2success com’

s

YOYON Y Yy

Preparing for. bemg Interv:ewed

" Positive: Thmkmg,
UInterviewing Skills,

. Telephone Skifis;i_-'._'_'_ R

" Time Managément s

Team Building, - =
Dec;slon makmg

. perroteum enaineernk0 1 -

. '\i’laster Pubhc Speakfng by Anne N hoils JA!CO Pub!ashmg House 2006

10. English for Technical Commun:cat:on for Engmeermg Students Aysha
Vishwamehan, Tata Mc Graw-Hit 2009:. :

11. Books on TOEFL/GRE/GMATICAT/ IELTS by Barron s,’DELTAICambrldge
Liniversity Press.

12. International English for Call Centres by Barry Tomalin and Suhashini
Thomas, Macmillan Publishers, 2009.

DISTRIBUTION AND WEIGHTAGE OF MARKS'

Advanced Communication Skills Lab Practicals: i

The practical examinations for the English Language Laboratory practice shall be
ariducted as per the University norms prescribed for the core engineenng practical
sessions.

9. For the English Language lab sessions, there shall be a continuous evafuation during
e year for 25 sessional marks and 50 End Examination marks. Of the 25 marks, 15
arks shall be awarded for day-to-day work and 10 marks to be awarded by conducting
Aternal Lab Tesi(s:. The End Examination shall be conducted by the teacher concerned
with. the help of another member of the staff of the same department of the same

nsti‘tutlon

s Engiish in Mmd Herbert Puchta and Jeff Stranks with Meredith
Levy, Cambridge:

6. Books Recommend‘edﬁ RN

1. Technical Communication by. Meenakshi Raman & Sangeeta
Sharma, Oxford University Press 2008,

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

3. Eng[ush Language Communication : A Reader cum Lah Manual
Dr A Ramakrishna Rao, Dr G Natanram & Prof SA Sankaranarayanan,
Anuradha Publicaticns, Chennai 2008.

4. English Vocabulary In Use serfes, Cambridge University Press
2008.

5 Management Shapers Series by Universities Press(india)Pvt Lid.,
Himayatnagar, Hyderabad 2008.

6. Communication Skills by Leena Sen, PHI Leaming Pvt Lid., New
Delhi, 2009.

7. Handbook for Technical Writing by David A McMurrey & Joanne
Buckely CENGAGE Learning 2008,

8 Job Hunting by Colm Downes, Cambridge University Press 2008
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(55643) INSTRUMENTATEON AND PROCESS CONTROL LAB (56096) WELL COMPLETIONS & TESTING

Umt-—i

1.. ' Cahbratzon and determmatlon of time lag of various first and second
Well completion: Types of wells, Completien funcﬂor@ Types of completion

‘order instruriients Major equipment - First order instrument like
L Mercury-in-Glass ihermometer and Overall second order instrument ; o
. I|ke MeFCUry in-Glass thermometer in a thermal well . hit’:’-'— il:
Mechanical aspects of well testing, Cased hole ioggmg equxpment and appltcatuon and

2. Experlments W|th smgle and two capacity systems with and withoul 'erforatlon methods and perforation equipment.

~interaction Major equwpment Single tank system, Two-tank systems

" (Interacting and Non Interactmg)
ackers Function, Application, Proper selection: water / gas shot off, horizon

3. Level control frainer .-~ . paratlon etc.
Major equipment - Level control tramer set up with computer o

=1y
emple‘uon eguipment (SS0, S&SY, mandrels, locks etc)-Data acquisition in wells,
& optics, Permanent gauges, memory gauges, SCADA systems: Intelligent

pletion equipment.

4. Temperature control trainer. _
Major equipment - Temperature cont{ol trainer with computer

5. Cascade control :
Major equipment - Cascade control apparatus with computer nit =V
ubmg string design (dimensicn, materials and connections etc.) based on pressure,

6. Experiments on proportional, reset, rate mode of control efc. mperature operating conditions, media, safety requirements.

Major equipment — PID control apparatus :
vi:
T and horizontal well completions; workover equipment wireline. Scrubbing unit,

7. Control valve characteristics
Cn‘l tubing completion and work over design and execution.

Major equipment — Controt valve set up

.mt : Vil:

8. Estimation of damping coefficient for U-tube mancmeter
troduciion to well servicing and stimulation system ~ objectives and applications.

Major equipment - U-fube manometer

_.tt' Vil
ressure build up & Pressure draw down iests - Multiple Rate Flow analysis — Analysis

fwei! -interference tests.

9. Calibration of Mercury in glass thermometer
10. Calibration of Thermocouple
11 Calibration of Pressure Gauge

12 Calibration of Rotameter
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Text Books:
t. Well Completion and Servicing, D. Perrin, Micheal Caron, Georges
Gaillot, Editions. Technip, 1999.
2. Completion Design Manual, ENl s.p.a, Agip Div, 1998,

Reference Books: S ' B
1. Well Completion Des;gn Jonathan Belt arby Elcevser 2009
2. Petroleum Engineering : Principles and Practice, J.5 Archer & C.G.
- Wall, Graham & Trotman inc. 1986. :
3. Advanced Well Completion Engineering, Wan Renpu, Guif
Professional Publishing, 2011,

rerroceun enoineerilddD
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{56097) RESERVCIR ENGINEERING

mti
me basic concepts in Reservoir Engingering: Caipwanon of Hydrocarbon volumes -

(frid: pressure regimes — oil recovery and recovery factor — volumetric gas feservoir
' engmeermg — application of the real gas equation of staté — gas material balance and
ecovery factor - Hydrocarbon phase behavior,

nst El

YT analysis for oil: definition of the basic PVT parameters ~ collection of fluid sampies
termination of the basic parameters in the laboratory and conversion for field
perating conditions - alternative manner of expressmg PVT lab analysis results —

mpiete PVT analysis. : -

Mater;ai balance applied to oil reservoirs : general form — the material balance
ressed as a fnear squation — reservoir drive mechanism ~ solution gas drive -
scap drive — natural water drive - compaction drive under related pore compressibility
enomena,

rey's faw and applicaticns: Carcy's law and field potennai - sign convention — units
d units conversion - real gas potential — datum pressuraes — radial steady state flow
d-fw'ell stimulation— two phase flow ~ effective and relative permeabilities.

nit IV
& basic differential equation for radial fiow in a porous medium — derivation of the

i radiai differential equaticn - conditions of solution — the lingarnization of the
quat on for flids of small and constant comprassibllity, .

Il inflow estimation for stabilized flow conditions: Semi:__—' steady — state solution -
ady state solution — example of the application of the stabilized inflow equations -
ieneralized form of inflow equation under semi steady state conditions. |

_mt 1
-he constant terminal rate selution of the radlai diffusivity equation and its application to

il-'well testing: The constant terminal rate solution — transient, semni steady state and




steady state flow conditions — dimensionless variables — general theory of well
testmg - ?he_ Mathews; Brons, Hazebroek pressure build up theory - pressure
bunq up analysis technique'si = Multi Rate Drawdown testing — the effects of
partial well completion:— after flow analysis. i

Gas welf testing: Linearization and sofution of the basic differential equation for
the radial flow of a real gas = the Russel, Goodrich etal. sclution technique —
the Al Hussainy,: Rarmey: Crowford solution techniques — non- Darcy flow -
determination “of the non-Darcy coefficient F — the constant terminai rate
solulion _for the flow  of 'areal gas — general theary of gas well testing — multi
ratg testing ‘of gas wells: =~ pressure build up testing of gas weils ~ pressure
build up analysis in solutiors gas drive reservoirs. '

Unit Vis o

Natural Water influx: the unsteady state water influx theory of Hurst and Van
Everdingen and its ‘application in history matching — the approximate water
fnﬂux theory of Fetkovitch for finite acquifiers predicting the amount of mater
influx « application of influx calculation techniques to steam soaking .

Unit VIIE s

lmmr_scible displacement’ — physical ‘assumptions and their implication — the
fr_act:onal flow équation - Buickiey = Leveretfe one dimensional displacement —
ol recovery calculation — displacement under segregated flow conditions —
allowanpe for the -effect of finite capilary' transition zone in displacement
calculations ~ displacement in stratified reservoirs.

Text Book:

1. Fundamentals of Reservoir Engineering , [P Dake, Elsevier Science,
1978 (17" Impression 1998),

Reference Books:

1. Reservair Engineering Handbook, Tarek Ahmed, 3° Edition, Gulf
Professional Publishing, 2006.

2. Petroleum Engineering: Principles and Practice, J.§ Archer & C.G. Wail
Graham &Trotman Inc, 1986. i

3. Basic Reservoir Engineering, Rene Cosse, Editions Technip, 1993,

4. Petroleum Reservoir Engineering, James W Amyx, Daniel M. Bass Jr.,
Robpert L. Whiting, McGraw Hill, 1960,
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_ (56098) PETROLEUM PRODUCTION ENGINEERING
Unit—&: SRR
Petroleumn production system - Properties of pif & natural gas.

‘Unit ~ II: _ N
‘Reservoir deliverability -Well bore performance.

Unit - Iit:

‘Choke performance - Well deiverability

‘Unit - 1V: _ _

_Fbrecast of well production-Production decline analys;’s _

Unit -V

‘Well tubing ~ Design & Selection: Separation system — Design & Selection,
Transportation system — Design & Selection : i

it - Vi o
-Artificial lift methods: sucker rod pumping - Gas lift - Other artificial lift methods

Unit - VIi:
Production Stimulation: Well problem identification - Matrix acidizing

“Unit - Vil
Hydraulic fracturing-Praduction optimization

Text books _
1. Petroleum production engineering: A computer assisted approach, Boyun Gt
William C. Lyons, Ali Ghalambor, Eisevier Science & Technology books, 200
2 Petroleum production systems, M. J. Economides, A. Danie! Hili &C E.

Economides, Prentice- Hall, N. J — 07488, 1994.

“Reference Books - _ o
' 1. Production Technology -1, Institute of Petroleum Engineering, Herriot Watt

University.
2. Brown, K, ,E., 1877, The Technology of Arificial Lift Method, Velume 1,

PennWell Books, Tulsa, Oklahoma.
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= {55099) NATURAL GAS ENGINEERING
Unit=1 e
Introductron ‘what is- natural gas - Utilization of natural gas — Naiural gas

industry (World and: Ind|a)__u_ Naturai gas reserves — Types of natural gas
rescurces — Future of naturat gas industry.

Properties of ‘naturali gas: Specific gravity — Pseudocritical properties -
Viscasity = Compressrbrnty factor — Gas density — Formation volume factor and
expansion factor = Compressabrhty of natural gas — Real gas pseudopressure
and real gas normallzed pressure.

Umt: '.'El:'-'.'
- Gas. reservoir dehverabll:ty Intreduction ~ Analytical methods — Empirical
| methdds — construction of inflow performance relation curve

“Unit= i

Weilbore performance: Introduction - Single phase gas well — Mist fiow in
gas wells.

Unit -

Choke performance: Introduction — Sonic and subsonic flow — Dry gas flow
through chokes — Wet gas flow through chokes

“Unit - V:

Well deliverability: Iniroductlon - Nodal analysis — Analysis with wellhead
node :

Separation: Separaﬂon of ‘gases and liquids ~ Stage separation — Flash
calculation = Low temperature separation.

Dehydration of natural gas - Water content of natural gas streams -
Dehydraticn systems — Glycol dehydrator design.

Unit = Vi .
Remova) cf acid gases !ron — Sponge sweetening — Alkanol amine
sweetening — Glycol / Amine process — Sulfinol process — Compression &

== PETROLEUM ENGINEERI§} R

PETROLEUM ENC_;@NEE_RHSH) 9

"'ooling Types of compressors = Selection of recrprocatmg' compressors = Seiectron d
Centrlfugai compressors Selectron of rotary b!owers SNERS S

Umt -~ Vil: '
Yolumetric measurement: Measurement with orifice meters - Drsplacement meterm

ZTurbine meter — Elbow meter — Naturat gas liquid measurement.
Transportation: Pipeline design — Sizing pipelines and pipeline wall thickness.

Unit - vili: *
Liguid foading on gas wells: Turners methods — Guo's methods — Comparison ¢

methods.
Hydrate control: Hydrate forming conditions — Preventing hydrate formation,
Pipeline cleaning: Pigging system ~ Selection of pigs — Major applications — Piggin

procedure

Text Books:

1. Natural gas engineering handbook, Bojun Guo and Aii Ghalambor, Gu
publishing company, 2005

2. Gas Production Operations, H.Dale Beggs, OGCC Publications, 1984.

F eference Book:
g 1. Mandbook of Natura! Gas Engineering, D.L.Katz, McGraw-Hill, 1258.

2. Natural Gas Production Engineering, Chi U. lkoku, Krieger Publishin
Company, 1992

3. Troubleshooting Natural Gas Processing : Well head to Transmissien, Norma
P. Lieberman, Pennwelt Publishing Company, 1897
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(56100} SURFACE PRODUCTION OPERATIONS

Unit-i

The Production Facility: Various types of Facili’ties._ .

Process selection: Controlling the Process-Operation of a Control Valve:
Pressure Controi, Level Contral, Temperature Control, Flow Controi, Basic
System Configuration: Welihead and Manifold, Separation-initial Separation
Pressure, Stage Separation, Selection of Stages, process flow sheet, oil
treating and storage, Lease Automatic Custody Transfer- water treating,

compressors, gas dehydration, welfl testing, gas (ift, offshore platiorm

censiderations.

Unit-lf
Two-Phase Qil and Gas Separation: Functional Sections of a Gas-Liguid
Separator: Inlet Diverter Section, Liquid Collection Section, Gravity Settling

Section, Mist Extractor Section, Equipment Description of different Separators,

Scrubbers, Slug Catchers, Selection Considerations- Vesse! Internals, Mist
Extractors, Potentiad Operating Prablems.

Unit-HI
Three-Phase Oil and Water Separation: tguipment Description- Horizontal
Separators. Derivation of Equation, Free-Water Knockout, Flow Splitier,
Horizontal Three-Phase Separator with a Liquid “Boot", Vertical Separator.
Selection Considerations, Vessel Internals- Coalescing Plates, Turbulent Flow
Coalescers and Potential Operating Problems.

Unit-iv

Crude Gil Treating: Equipment Description of various Treaters and Heaters;
Indirect and Fired Heaters, Waste Heat Recovery, Heater Sizing, Vertical
Heater-Treaters, Coalescing Media, Herizontal Heater Treaters, Electrostatic
Heater-Treaters, Cil Dehydrators, Emulsion Treating Theory, Age of the
Emulsion, Agitaticn, Emulsifying Agents, Demulsifiers- Field Optimization,
Changing the Demulsifier, Demulsifier Troubleshooting, Emulsion Treating
Methods- General Considerations, Chemical Addition, Amount of Chemical
Bottle Test Considerations, Chemical Selection.

PETROLEUM ENGINEERINGL -

jnit-V
it Desalting Desalting Sy _
wMixing Equipment: Globe Valves, Spray Nozzies,
ingle-Stage Desalting, Two-Stage Desalting. |

BT LR RR NS SR ._3 ER ST %_".D'é'é.é.liéfs.
20 lting Systemris-Equipment. Description: of. Jesallen
“Systems: Ol Desalling Systems Rab Mixers, Process Descriptior

itV | uctic ic Principles, i;"f:ocess Schemes, Equipmer
Stabilization: Introduction, Basic Prlngpea ¢ ‘ .
greigﬁptionw Siabilizer Tower, Trays and Packing, StabﬂtzerReboaler, Cooler, Re_ﬂu
system, Feed Cooler, Heater and Stabilizer Asa Gas-Processing Plant.

Prci:iuced Water Treating Systems: Disposal Standards- Oﬁshc_re g ?na:clnr:
(jp'érations Characteristics of Produced Water, ScallladRerSpvall‘ anGtraoggwsg O?iairfwate
emical Inhibi 5 ded Solids: Dissolve . :
emical Inhibitors. Sand and Other Suspen : ‘ Jases, Qi In Viate
iulsi i i i Disparsed Qil, Toxicants, Gravity Sep
Emuisions, Dissolved Oil Concentratlo‘ns} . _ e e an
slescence, Dispersion, Flotation, Filtration, Equipmen ption: ‘
é:;eesﬁg Types opf configurations, Fressure Versus Atmosphenc Vessels, Retentio
T d Performance Considerations. o
C‘gg?é:c?ersv Plate Coalescers, Paraliel Plate lnterceptpr (PPI}, Corrug’atecé flﬁt
Hterceptor (CPY), Cross-Flow Devices;, Performance anS{deratlons, ‘Seiectmn Tofle('
Fydrocyclones: Cenerai Considerations, Cperating P{lncxpigs; Statxc Hydrocyc !
Dynamic Hydrocyclones, Selection Criteria and Apptication Guidelines.

-'-'_Vm o : Cael
Wr;:er injection Systems: Introduction, Solids Rer?_ovalu T?eo;;i/t—traz;:no;fim(
Si ' i i Flotation Units, - ;
ded Salids from Water, Gravity Setfling, * ‘ - In
R Hfusional Interception, Direct interception; Fitter Types- Nonfixed Po!

Impaction, D Media, Surface Media, Summary of Filter Types

Stiucture Media, Fixed-Pore Structure

xt Book: ] .- |

e.xt1 ° Surface Production Opsrations, Ken Amnoeld & Mauwrice Stewart, 3 e_dmon., G..L
Professionat Publishing, 2008, _ o _

2. Petroleum and Gas Field Processing, H,K.Abdgﬁ-Aal an

d Mohamed Aggour’
and M.A. Fahim, Marcel Dekkar Inc., 2003, =
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(Electwe )

Il Year B. Tech P. E n Sem_-.--- :

Umt E L S

Over view of Natural Gas !ndustry 'The world scenario of natural gas in India-
Sources of Nafural' Gas-i'natural gas composition — classifications -~ the
processing and- pnnmp!es product — product specifications — cambustion
characteristics. ;

Unitdl .0 SR
Qver wew of Natural. Gas Plant Processing- role of gas plants — plant
processes |mponant support components

Field operations & inlet receiving : Field operations- gas hydrates — inert
recewmg— safety and enwronmentai considerations

Umt~|![ : -

Compressmns Fundamentafs of compressmns - oornpfessor types = capacity
and - power calculations .. = comparisor.” of reciprocation:” & centrifugal
compressors safety & enwronmental consnderatzons :

Unitdv - - Tl e e L

Gas Treating: infrod'uction'_wi Solvent absorption processes — physical
absorption — Adsorption, < 'cryogenic fraciionation, membranes, biologicat
pracess- safety & environmental considerations.

Unit-v

Gas Dehydration: water content of hydrocarbons - gas dehydration procass —
such as absorption, adsorption, desiccant, membrane and other processes —
comparisen of dehydration process, safety & environmental considerations

Unit-vl

Hydrocarbon Recovery: Retrograde condensation, process components like
externa! refrigeration, turbo expansion, heat exchange, fractionation, recovery
process such as lower ethane recovery, i-ethane recovery, safety &
environmental considerations.

PETROLEUM ENGINEERING] 2

= perroLEum enaineeribl 3. |

rogen Re}ectlon N!trogen Rejsctlon for & gas upgraomg like: cryogemc ols’uE%ailor _
pressure swing absorption, membranes, n|trogen re;ectlon for ennanoed a\r recover\ L
safety & environmental considerations. :
Trace component recovery or remaoval, Hydrogen Oxygen Radon Arsemc Hehun
ercury, BTEX, )
uids Processing: Condensate processing, NGLU F‘rocessmg safefy & En\nronmen’o

consxderation

B

1

Unit RVl DETE
Sulfur Recovery: Propemes of Sulfur, sulfur recovery process, sulfur storage - safety

gnvironmental considerations.
Transpiration & Storage : Gas Transportation- Market Centers in India. Storage hqur

nsportation & storage.
1_|quef|ed Natural Gas: Gas treating before ||qusfaotton liguefaction cycles, storage{

:._LN_G Transportation, re-gasification
1 Fundamentals of Natural Gas Processing, Arthur J. Kldnay William R Parnsh TayEc
& Franms 2006 o L . ]

Reference
Natura (Gas “A Basic Handbook” James G. Spelght Guif Publishing Company 2007.
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(56102) COAL BED NEETHANE & GAS HYDRATES
. - (Elective-)
UNIT- :
Introduction: Overwew of coai bed methane (CBM) in india ~ CBM vs
conventicnal reservmrs :

UNIT-}-

Geological mﬂuences o coat formation of coals — Coal chemistry —
gmfcance of rank Cleat system and nalural fracturing.

UNIT-H :

Sorption: Pnncm!es of Adsorptlon The Isotherm construction-CHs retention by
coal seams-CHe contént- determination in coal seams-The isctherm for
recovery prediction Model of the micro-pores-coal sorption of other molecuiar
species. - SIS L .

Reservmr Anaiysus Coaf as a resewoxrwpermeabmty Por031ty~Gas flow-
Reserve analysis-Well spacmg and drainage area-Enhanced recovery.

UNIT-V : :

Introduction: Overview of natural gas hydrates Naturai gas- Water maolecule-
Hydrates- Water and natural gas- Free-Water- Heavy water- Units,

Hydrate types and formers: Type | hydrates- Type i hydrates- Size of the
guest moiecule- n-Butane- Other hydrecarbons and non  hydrocarbon
molecules- Chemical properties of potential guests- Liquid ‘hydrate formers-
Type H hydrates- Hydrate forming conditions- Pressure-Temperature-
Composition- Other hydrate formers- Mixtures- Examples.

UNIT-VI
Hydrate formation hand calculation methods: Gas gravity method- K-Factor
method Baillie-Wichert method- Comments on these methods- Examples.

UNITVI
Hydrate formation computer methods: Phase equilibrium- Van der Waals
and Platteeuw- Parrish  and Prausnitz-Ng  and  Robinson  methods-

== PETROLEUM ENGINEER ”191 a3

afculations- Commercual

| Software | packages:
: ':_Dehydratlon Examples SRR e

Accuracy of i

formation with chemicalsi Freezing = point.. depressi
Hammerschmidt equation- Nielsen-Bucklin eguation- New method= Brine solutic
Comment on the simple methods- Advanced = calculation ~ methods- - Inhit
“yaporization- Comment an injection rates- Kingtic inhibitors- Examples. .. -

‘Combating hydrates using heat and pressurg: Use of heat- Heat Ioss from & bu:
ipeline- Line heater deign- Two-Phase heater transfer- Depressunzaton Meltmw
Iug with heat- Examples. . e

‘Text Books: ' :
#7405 (oal Bed Methane: Principles and Practice, R. E. Rogers, 39 Edition, Prentlce I~_
1994, i

Coal Bed Methane [CD —~ ROM)], Robert A. Lamarre, American Associatior -
. Petroleum Geologists, 2008.
3, Natural Gas Hydrates: A Guide for Engineers, John J. Carroll, Gulf Professm'
F’ubhshers 2003,

. Clathrate Hydrates of Natural Gases, E. Dendy Sloan, Jr., C. Koh, 3 Edition, C
- Préss, 2007.

Reference Books:

1. Fundamentals of Coal Bed Methane Reservoir Engineering, John Sei
Pennwell Corp., 2011.

2. Coal Bed Methane, Society of Petroleumn, 1992.

3. A Guide ta Coal Bed Methane QOperations, B. A, Ho lub, Society of Petrale
1982,

4. Natural Gas Hydrates in Flow Assurance, E. Dendy Sloan, C. Koh Al K Su
A. L Ballard, J. Creek, M. Eaton, N. McMulien, T. Palermo, G. Shoup and L
Tallay, Elsevier, 2010.
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' (56103) MASS TRANSFER OPERATIONS
S {Elective-l)

UNIT-1 i
The Mass Transfer Operations: Ciassification of the Mass-Transfer Operations,
Choice: of Separation Methad, Methods of Conducting the Mass-Transfer
Operations, - Design  Principles, Molecular D#fusion In Fluids: Molecular
Diffusion, Equation of Continuity, binary soiutions, Steady State Molecular
Diffusion in* Fiuids at Rest and in Laminar Flow, estimation of diffusivity of
gases and liquids.

Diffusicrin Solids, Fick's Diffusion, Unsteady State Diffusion, Types of Solid
. Biffusion, - diffusion through polymers, diffusion through crystalline solids,
- Diffusion through porous sclids & hydrodynamic flow of gases.

UNIT-IE

Mass Transfer Coefficients: Mass Transfer Coefficients, Mass Transfer
Coefficients in Laminar Flow (Explanation of equations only and ne derivation),
Mass Transfer Coefficients in Turbuient Flow, eddy diffusicn, Film Theory,
Penetration theory, Surface-renewal Thecry, Cormbination  Film-Surface-
renewal theory, Surface-Stretch Theory, turbulent flow in circular pipes, Mass
transfer data for simple situations.

Inter phase Mass Transfer: Concept of Equilibriufn, Diffusion between Phases,
Material Balances in steady state co-current and counter current stage
processes, Stages, Cascades.

UNIT-HI

Equipment For Gas-Liguid Operations: Gas Dispersed, Sparged vessels
(Bubble Cclumns), Mechanical agitated equipments(Brief description), Tray
towers, General characteristics, Sieve design for absarption and distillation
{Qualifative Treatment), Different types of Tray Efficiencies, Liquid Dispersed
ventur Scrubbers, Wetted-Wall Towers, Packed Towers, Counter current flow
of Liguid & Gas through packing, Mass transfer coefficients for packed fowers,
End effects and Axial Mixing Tray tower vs Packed towers, absorption,
solubility of gasses and liquids, one component transfer, estimation of number
of stages and estimation of packed tower height.

 PETROLEUM ENGINEER &17 e

UNIT-LV L e
Distillation: Fields of applications, VLE for miscible: liquids,immiscibie fiquids, ste
distillation;” Positive and negative: deviatiofis! from:- ideal_llty_,_'___e_en_tha_f_py'—_c_c:a_r_u_:en_{_rq o
diagrams, flash vaporization and differential distiltation for binary and multi compor: -
mixtures, Continucus rectification-binary systems, m_ulnstage_tray towgrs.—metho_d c_>_f:
Cabe and Thiele, enriching section, exhausting section, feed introduction .

quigs, - ste. 4

UNIT-V _ NRERTE
Muttistage (tray) towers ~the method of Ponchon_ ‘and Savarit, ﬁhe enriching
stripping secticns, feed tray location, total refl, minimum and optimum reflux rai
reboiiers, use of apen steam, condenser and reﬂug accumutators, par‘gal conderis
cold reflux, multiple feeds | tray efficiencies, (_:ont_!nuousvcontact equipment (p_ac.
fowers), . Azeotropic distillation, extractive distillation, comparison of Azeotropic

extractive distillation.

UNIT-VI S »
£IQUID — LIQUID OPERATIONS: Liguid-Liguid extraction: LLE, choice of solvents,
types of equitibrium system, Singe stage extraction, Muiti stage cross and counter

current operations.

UNIT-Vil: : _ 7
SOLID ~LIQUID OPERATIONS: Nature of adsorbents, Adsorption: Physical adsorpt

Chemisorption, Adsorption hysterisis, Adsarption isotherm, Si_ngEe stage _opera%ion,
Fixed bed adsorption, fluidized bed, pressure and thermal swing adsorption.

UNIT -Vl o |
Tfitroduction to membrane separations; RO, UF, NF, MF, GS, Dialysis, electro diah

pervaparation, driving forces, equipments, concentration polarization (qualite

freatments only).
TEXT BOOK: ) ,
g 1. Mass Transfer Qperations, 3° ed., R E. Treybal, McGraw-Hil, |

York, 1980, _ o
2. Membrane Separations, M.H.V. Mulder, Springer Pubfications, 20

REFERENCES: R
1. Transport Processes and Separation Process Principles 4 ed., C. J. Geanko

PHI Learning Pvt. Ltd., New Delhi, 2009. .
Fundamentals of Momentum, Heat and Mass Transfer, 37 ed., J.R. Welty, !

Wicks and R.E. Wilson, John Wiley & Sons, New York, 1984,
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. C St 0 13- (56648) RESERVOIR ENGINEER!NG LAB
2 (All experiments are compulsory) '
LLING FLU . B
: 2 (5554?) DR! NG DS 1LAB Cleaning and saturation determination of.'core sampies
Measurement of liquid densily .
compul
(5” hfve!ve exper;ments are pulsory) Measurement of Viscosity of fluids
ey Effective porosity determination by Helium porosmeter method
ST PRSI Mud W9|ght
Vgt g ; ; Porosity determination by liquid saturation methods
Crgry Marsh funnel viscosity
gt pH of dritling fuids Resistivity measurements of fiuid saturated rocks. o
4 Mud rheology Test Interfacial fension measurement using pendant drop method and i
i et tensicmeter method
g, - Filtration o )
6. Wall Building Contact angle measurement using imaging method
S Resistivity of drilling fluids ﬁ{) ggpllliagy pressurz :T;easurement us:n%\?\?nttrfuge methad.
g Mud weight control solute permeability measurement of Water. .
-9, Drilling Fluid contamination test
S A0 Solid liguid content
B Emulsion characteristics of drilling fluids

12. Ol well cementing experiment
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{57154) F’IPELINE ENGINEERING
UN|T E .
Elements of pfpe!me desngn Fluid properties — Environment - Effects of
pressure and temperature - Supply / Demand scenario - Route selection -
Codes and standards i Environmental and hydrological considerations —
Economics. - Materials / Construction - Operation - Pipeline pretection -
Pipeline integrity moritoring.
Pipeline route selection, survey and geotechnical guidelines: Introduction
- Preliminary route selection ~ Key factors for route selection - Engineering
survey - Legal survey - Construction / As-built survey - Geotechnical design.

UNIT-IE - -

Natural gas transmission: General flow equation — Steady state - Impact of
gas molecular weight and cempressibility factor on flow capacity - Flow
regimes - Widely used steady-state flow equations — Summary of the impact of
different gas and pipeline parameters on the gas flow efficiency — Pressure
drop calcutation for pipeline in series and parailel — Pipeline gas velocity ~
Erosional velocity — Optimum pressure drep for design purposes — Pipeline
packing — Determining gas leakage using pressure drop method — Wali
thickness / pipe grade — Temperature profile — Optimization process — Gas
transmission solved probiems.

UNIT-HI

Gas compression and coolers—i: Types of compressors — Comprassor
drivers — Compressor station configuration — Thermodynamics of isothermal
and adiabatic gas compression - Temperature change in adiabatic gas
compression — Thermodynamics of polytropic gas compression - Gas
compressors in series — Centrifugal compressor horsepower — Enthalpy /
Entropy charts (Mollier diagram) — Centrifugal compressaor performance curve
- Influence of pipeline resistance on centrifugal compressor performance.

UNIT-IV

Gas compression and coolers — 1 Reciprocation compressors — Gas
compression solved problems — Gas coolers — Air-cooled heat exchangers —
Coalers heat transfer equations — Fan air mass flow rate — Required fan power
— Gas pressure drop in coclers — lterative procedure for calculations hased on
unknown To.

urbulent, ﬂow
Pump statl{

> antrifugal pumps - Retrofttmg for centrifugal pdmps (Radral ﬂow)

on -
‘;‘ranSIent flow in liguid and gas plpelmes F’urpose of translent analyms L
?heoretlcai fundamentals and transient solution tecnmque - Appiscations - Compuf-._

peline mechanical design: Codes and standards — Location cassn”catlon - Prpeln__:
deS|g'n formula — Expansion and flexibiiity — Joint design for pipes of Gniegual w.
hlckness — Value assemblies — Scraper traps — Buoyancy control — Crossmgs - Dep._ _
Gf cover — Aerial markings — Warning signs. .

UNIT-VI

Materials selection and quality management: Elements of design — Materu ;
designation standarcs — Quality management. .
ipeline construction: Construction — Commissioning.

Pipe!me protection, Instrumentation and digging: Pipefine coatmg - Catho(
fotection — Cathodic protection calculations for land pipelines ~ Internal corros:on
ow meters and their caiibration — Sensors — Pigs.

UNIT Vii
peline operations, monitoring, maintenance and rehabilitation: General operath

af_j'plpehnes — Autematic control systems — Integrity monitoring — Different methods
ik detection.

'xt books:
+ Pipeline Design and_ ‘Construction: A Practical Approach M. Mahstpour 'H. Golsh:
- and MA. Murray, 27 Edition, ASME Press, 2007.
" Pipeling Engineering, Henry Liu, Lewis Publishers (CRC Press), 2003
Reference Books:
* Piping Calcutation Manual, E. Shashi Menon, McGraw-Hiil. 2004.
. Piping and Pipeline Engineering: Design, Consiruction, Maintenance Integrity a
Repair, George A. Antaki, CRC Press, 2003
Pipetine Planning and Construction Field Manual,
Professionat Publishing, 2011.
Pipeline Ruies of Thumb Handbook, £ W. McAliister, 7" Edition, 2009.
Liquid Pipeline Hydraulics, E. Shashi Menon, Maree! Dekker Inc., 2004.
Gas Pipeline Hydrautics, E. Shashi Menon, Taylor & Fraricis, 2005.

E. Shashi Menon, G
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571 65) PETROLEUNE REFINING & PETROCHEMICALS

UNIT-E e
Origin, formatson and compos:tion of petroleum: Origin and formation of

petro!eum Reserves_and deposits of world- indian Petroleum Industry.

UN!T I a5

Petroieum processmg data Evaluation of petroleum-Thermal properties of
petroleum fractions-tmpertant products- Properties and test methods.

UNIT-I

Fractionation of petroleum: Dehydration and desalting of crudes- Heating of
crude pipe still heaters- Atmospheric and vacuum distiliations- Blending of
gasoline.

UNIT-IV
Treatment technigues: Fraction- impurities- Treatment of gasoline-
Treatment of kerosene- Treatment of lubes.

UNIT-V

Thermal and catalytic processes: Cracking- Catalytic cracking- Catalytic
reforming-  Hydrocracking-coking- Hydrogenation processes-  Alkylation's
processes- lsomerization process.

UNIT-VI
Pefrochemical Industry — Feed stocks-Naphtha cracking-Gas cracking and

Gas reforming.

UNIT-VIl
Chemicals from gas reforming: Methanol- Acetic acid- Ammonia and urea.

UNIT-VHL
Ctefins feed stock for polymers: .OPE, HDPE & LLDPE and Polypropylene-

MEG- Ethyl benzene-styrene and polystyrene.

== PETROLEUM ENGINEERING 2
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Petroleum Reﬂmng Technolcgy arid' Economics, J t
o GIE Handwerk, 47 Edition: Marcet Dekkar ingl 20074 A
2 Modern Petroleurn Refining Processes, B.KL Bhaskara Rao 5 Edmon Oxf{_-i-f:
: & {BH Publishing, 2011. Bl
3¢ Pefrochemical Process Technology D TMalll; Macmlilan Endta Ltd 2007

: 1

eférence Books: ) 5

“UPetroleum  Refining Engineering, WL Neson 4" Edmon MC' Gréw"l

7 Company, 1958.

=+ Chemical Technology of Petroleum, W.S. Gruese and D.R. Stevens, McGr.- :
© Hill, 1960.

Fundamentals of Petroleum Chemical Technology, P Belov, Mir Publishe

1970.

" Petrochemical Processes, A. Chauvel and G Lefebvre, Volume 1 & 2, G
" Publishing Company, 1888.

5. Chemistry of Petrochemical Processes, Sami Mater, Lewis F. Hatch,
= . Edition, Gulf Professional Publishing, 2001.

:.» Chemicals from Petroleumn: An Introductory Survey, Waddams, AL

= Edition, Gulf Publishing, 1978.

Handbook of Petrochemicals Production Processes, R.A. Meyers, TRW In

2005.

Petrochemicals, P Wiseman, Eliis Horwood, 1986.

Petrochemical Processes Handbook, Hydrocarbon Processing, 2010..
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- (57'15'6)' o'u,”;&; GAS PROCESSING PLANT DESIGN

UN[Ti RN

Design pr:nc;ples and sazmg of gas-oil separators: Principles of phase
separators- Sizing “of. vertical & horizontal twe-phase and three phase
separators-. Optimam ™ pressure - Design of single and muitistage flash
vaporization equrpment- Materials of construction and mechanical design of

separators

UNIT-H:. -
Fiuid Flow equipment Design: Basic concepts of fluid handling equipment &
" design-Pumps -Compressors - Blowers.

CUNIT-

DBesign of principles and sizing of heat exchangers: Process design of
shell & tube heat exchangers -double pipe heat exchangers- Piate and frame
heat exchangers- Air cooled heat exchangers- Heat recovery units- Fired
heaters- Materials of constructicn & mechanical design of heat exchangers.

UNIT-IV
Resign principles and sizing crude ofl treaters: Sizing horizontal and

vertical treaters- Design of LTX units and line treaters- Material of construction

and mechanical design.

UNIT-V
Design of principles and sizing of crude desalting eguipment - Design
principles and sizing of equipment for produce water treatment and disposal.

UNIT-VI

Design principles and sizing of acid gas treating system design: Design
of iron sponge units - Design of HzS and CO2 absorbers and strippers using
amine solutions — Design of Rich/lean amine exchanger- Design of amine
cooler- Material of construction- Mechanical design. '
Process design of glycel and solid bed dehydration systems-Materials of
construction & mechanical design.

= PETROLEUM ENGINEER!N& 2 4-

L 'ZIPETRQFE:U-M- ENGIN E:ER_ib:l_&;zs_:_

gn’ pr:ncap!es of pressure vessels: Des;gn con&derahons Des;gn -tempe{atu:l}. 3 :
‘pressure- Maximum allowable stress values- Detérmination’ of. wali thlcknes
bsmn allcwance Sizing of different type of storage tanks. TN

‘Petroleum and Gas Field Processing, H.K. Abdel- Aal, Mohamed AggOVE'
M.A. Fahim, Marcet Dekkar inc., 2003. :
“Surface Production Operations, Ken Amold, Maunce Stewart, Butterwor-
“Heinemann, Vol 1 & 2, 1899. :

'e'n'ce Book:

Engineering Data Book, 12" Edition (Electronic), FPS Version, Volume &
Gas Processers Suppliers Association {GPSA}, 2005.
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(57167) HEALTH SAFETY & ENVIRONMENT IN PETROLEUM INDUSTRY

UN[T!

Introduction . to envuronmentai control in the petroleum industry:
Overview of environmental issues- A new atlitude.

DriEIing and production operatiens: Drilling- Production- Air emissions.

UNIT I

The rmpact of drilling and production operations: Measuring toxicity-
Hydrqcarbons- Salt- Heavy metals- Production chemicals- Driliing fluids-
Produced water- Nuclear radiation- Air poliution- Acoustic impacis- Effects of
offshore platforms- Risk assessment.

Environmental transport of petroleum wastes: Surface paths- Subsurface
paths- Atmespheric paths.

UNIT-IH

Planning for environmental protection: Environmental audits- Waste
management plans- Waste management actions- Certification of disposal
processes- Contingency plans- Employee training.
Waste treatment methods: Treaiment of water-
Treatment of air emissions.

Waste disposal methods: Surface disposai- Subsurface disposal.
Remediation of contaminated sites: Site assessment- Remediation
processes.

Treatment of solids-

UNIT-IV .

Oil mines regulations: Introducticn-Returns, Notices and plans- Inspector,
management and duties- Orilling and workover- Production- Transport by
pipelines- Protection against gases and fires- Machinery, plants and
equipment- General safety provisions- Miscellaneous,

UNIT-V

Toxicity, physiclogical, asphyxiation, respiratery, skin effect of petroieum
hydrocarbons and their mixture- Sour gases with their threshold iimits-
Guidelines for occupational health monitoring in oif and gas industry. Corrosion
in petroleum industry- Additives during acidizing, sand control and fracturing.

= rerroLeum enaineernd 27

UNITVl - RN e S
azard fdentrﬂcatlon Hazard evaiuation- Hazop and what n‘ revaews Develcmmg a 5.

ocess and safety management- Personal protectior systems ahd’ measures SRR

UNIT-V!I_-. B :
idelines on internal safety audits (procedurss ‘and checklist)- !r’rspectidn &'s
practices during electrical installations- lnspectron & safe practices during overhau
alectrical equipment- Design aspects for "sgfety in electrical. systems--Sa:_-
strumentation for process system in hydrocarbon mdustry Safety aspects i functrc

' 'mmg~Work permit systems.

UN!T V!EI : |

CIassrfcatmn of fires- The fire triangle- Distinction between fires and explosio

Fiammabmty characteristics of fiquids and vapors- Weil biowaout fires and their cont
e fght equipment- Suppressicn of hydrocarbons fires. : :

TEXT BOOKS:

Environmental Control in Petroleum Engineering, John C. Rais, Gulf Publist

Company, 1996.

Application of HAZOP and What if Reviews 1o the Petroleum, Petrochem

and Chemical Process Indusiries, Dennis P. Notan, Noyes Publications, 19¢

Oil Industry Safety Directorate (QISD} Guidelines, Ministry of Petroleun

Natural Gas, Government of India and Qil Mines Regulations-1984, Directo

General of Mines Safety, Ministry of Labor ang Employment, Governmen
: India.

REFERENCE BOOKS:

11, Guidelines for Process Safety Fundamentals in General Plant’ Operats

Centre for Chemical Process Safety, Amercan Insfitiie of Chem

Engineers, 1995. ’

Guidelines for Fire Protection in Chemical, Petrochemical and Hydrocarl-

Processing Facilities, Centre for Chemical Process Safety, American Instil

of Chemical Engineers, 2003,

Guidelines for Hazard Ewvaluation Procedures Centre for Chemical Saf

Wiley- AIChE, 3" Edition, 2008.

Guideline for Process Safety Fundamentals “in Genera Plant Operatic

Cenire for Chemical Process Safety, AIChE, 1695




PETROLEUM ENGINEERING D Q

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. P;'E.'u'sem-.-"f o L mwPD C
ERDE 3 Al 3

(57168) NUMERICAL METHODS FOR MODELING & SIMULATION

UNiT 4 .

lterative. methods blSQCUOI‘I false position, Newton -~ Raphson, successive
approximation ' methods, comparison of iterative methods, solution of linear
simultaneous algebraic: equations, Computation of Eigen values and Eigen
vectors, Gauss elimination method, Gauss-Jordan and Gauss-Seidel’s
method.

UNIT -

Numerical integration by Trapezoidat and Simpson's rules, numerical solution

of differential equations, Euler method, Runge-Kuita fourth order method,
Milne predictar corrector method.

UNIT -

Interpolation, Lagrange interpolation, forward difference, backward difference
and central difference interpolation methods, least square approximation of
functions, linear regression, polynomial regression.

UNIT -1V
Computer simulation, examples, gravity flow tank, three CSTRs in series,
binary distillation column, batch reactor

UNIT -v
Simulation of Non-isothermal CSTR, VLE dew point, bubble peint calculations,
countercurrent heat exchanger

Unit -V

Flow equation using CVFD Terminology: [ntroduction-flow equations using
CVFD terminology-flow equations in radial-cylindrical coordinates using CVFD
terminoiogy-flow equation using CVFD terminclogy in any block orderirig
scheme.

Unit - VI
Simulation with a block-centered Grid: Intreduction-reservoir discretization-
flow equation for boundary grid blocks-treatment of boundary conditions-

perroLeun enaineernd 9

récsiﬁcétbﬁoﬁiéms‘f o

a{éuiafioh of t-a;ansmtssibiiities-symmetr? and its Qse_,.i;r?'_so ng

: 'Vﬂi _ _ S e
.g:;:ttulat;on with a point distributed Gr:d lntrcduct!on Reservoar dlscrenzatscn B

: quataon for boundary grid points-treatment of boundary conditlons-calculatla_._'::'
ransms55|bllles syamuetry and its use in solving practicai probiems S

XTBOOKS - _:
TEProcess medeling, Simulation and Control for Chemical Engmeers 2 ed \/._:.

 Luyben, McGraw-Hill, New York, 1990,
-':'Nurzer{ca[ Methods for Engineers, S.K. Gupta, Wiley Eastern, New Delhn ?995
'PetroEeum Reservoir Simulation: A Basic Approach, Jamal H. Abou — Kasem, {
ahuq Ali. M. Rafiq tslam, Guif Pubtishing Company, 2006 .

REFERENCE

Padmanabhan LK. Limited. 2007
Uinternational Private Limite ‘ _ '
f|ntroductton 0 Numerical Methods in Chemical Engineering, P. Ahuja, PHI fea

New t}elhl 201G

3 ngher Engineering Mathematics, B. 8. Grewal, Khanna Publishers, New Delhi, 2
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- ggatmg ‘offshore piatform de&gn !ntroducﬂon Fioatlng p!atform types— Desxgn
IV Year B.Tech, P. E ' Sem e L T/PID ¢ ters Figating production storage and offleading systems BRI e e

3 14/« 3

NiT—VII :
amt isubmersibles- Tension leg platforms- Spar demgn« Hu!l structure» Constructl

.and instaltation. .
damental aspects of the design of FPSO. .

(571 69) OFFSHORE ENGINEERING
(Elective-il}

UNIT-1: 00 o : .

Oveérview of - offshore” structures: !Introduction- Deepwater challenges-
Functions: of. offshore: structures- Offshore structure configurations- Botiom-
Supporied - fixed - structures- Compliant structures- Floating  structures-
Classification societies and industry standard groups.

MNovel and small field offshore structures: Intreduction- Overview of oil and EXT BOOK:
gas - field. developments- Technical basis for developing novel offshore G
structures- Other considerations for developing novel offshore structures-
Nove! field development systems- Future field development options.

rilfing-and production risers: Introduction- Driling risers- Producﬂon fisers: Vort'_
ced vibration of risers- VIV suppression devices- Rxser c!ashmg Fatlgue Analysss.

Handbock of Offshare Engineering, S. Chakrabarti, Volume 1 & 2, Elsevier, 2005

UNIT-H

Ocean environment: introduction- Ocean water properties- Wave theory-
Breaking waves- Internal waves- Sea spectrum- Sea states- Wave-driven
current- Loop current- wind and wind spectrum- Offshore environment by
location.

l.oads and responses: Introduction- Gravity loads- Hydrostatic loads-
Resistance loads- Current loads on structures- Steady and dynamic wind loads
on structures- Wave loads on structures- Applicability of Morison force vs
Diffraction force- Steady wave drift force- Slow-Drift wave forces- Varying wind
load- Impulse loads- Response of siructure- Applicability of response formula.

UNIT-HI

Probabilistic design of offshore structures: Application of statistics in
offshore engineering- Wave statistics- Response siatistics-  Design
approaches- Combination of muitiple stochastic load effects- Probabilistic
design of offshore structures- Uncertainty measures.

UNIT-IV
Fixed offshore platform design: Field development and concept selection
activities- Basic and detailed design of a fixed jacket.

UNIT-V
Tower-type offshore plafform- Special topics.
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(57170) CHEMlCAL REACTION ENGINEERING
{Elective-il}

Unit-t -

Overview' of “chemical reaction engineering- classification of reactions,
variables affecting the rate of reaction definition of reaction rate. Kinetics of
homogenous. - reactions- concentration dependent term of rate equation,
Temperature dependent term of rate equation, searching for a mechanism,
predictabiiity of reaction rate from theory.

Unit-1l

Interpretation of batch reactor data- constant volume batch reactor:- Analysis
of total pressure data obtained in a constant-volume system, the conversion,
Integral method of analysis of data— general procedure, irreversiole
unimelecular type first order reactions, irreversible bimolecular type second
order reactions, irreversible trimclecular type third order reactions, empirical
reactions of nth order, zero-order reactions, overall order of irreversible
reactions from the half-life, fractional life method, irreversible reactions in
parallel, homogenous catalyzed reactions, autocatalytic reactions, irreversible
reactions in series.

Unit-Hi

Constant volume batch reactor— first order reversible reactions, second order
reversible reactions, reversible reacticns in general, reactions of shifting order,
Differential method of analysis of data. Varying volume batch reactor—
differential method of analysis, integral method of analysis, zero order, first
order, second order, nth order reactions, temperature and reaction rate, the
search for a rate equaticn.

Unit-IV

Introduction to reactor design- general discussion, symbols and relationship
between Cp and Xa. Ideal reactors for a single reaction- ideal batch reactor,
Steady-slate mixed flow reactor, Steady-state plug reactors.

perroceum enoiveernd 33

gn for single reactions- Size comparison’ of: smgle-' reactors Mu!t;p
tems Recycle reactor, Autocatalytic reactions: :

g for parallel reactions- introduction to multple react:ons quahtatlve d:scussm'- o
t product distribution, guantitative treatment of product distributior: and: of react

arder reaction.

perature and Pressure effects- single reactions- heats - of reaction fro
ierpiodynamics, heats of reaction and temperature, - equilibrium. constanis:fra.
sermodynamics, equilibrium  conversion. Basics of non-ideal flow- E. the: ag
;strsb'ution of fluid, the RTD, Cenversion in Non-ideal flow reactors, Diagonizir

2_crs ills.

T BOOK:
Chemacal Reaction Engineering by Octave Levensple
;1999

3rd ed. John Wiely

EFERENCES
“lements of Chemical Reaction Engineering, H.S. Fogler, 2nd ed. PHI, 1992
>hemical Engingering Kinetics, J.M.Smith, 3rd ed. Mc Graw Hill, 1681,

=d ﬂow reactor, first-order fol!owed by zero order reacif on Zero order folowed I3 _' :
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(57171) COMPUTATIONAL FLUID DYNAMICS
(ELECTIVE — 1!)

UNIT-F :

Elementary detalls in numerical fechniques: Number system and errors,
representation - of. .integers, fractions, floating point arithmetic, loss of
significance : and error propagatior, condition for instability, computational
metheds for errer estimation, convergence of sequenceas.

UNIT -1l

Applied Numerical Methods: Sclution of a system of simultanecus Linear
Algebraic Equations, iterative schemes of Matrix Inversion, Direct Methods far
Matrix inversion, Direct Methods for banded matrices.

UNIT - 18

Finite Difference Appiications in Heat conduction and Conveclion — Heat
condugtion, steady heat conduction in a rectangular geometry, transient heat
conduction, finite difference application in convective heat transfer, closure,

UNIT - 1V

Finite Differences, discretization, consistency, stability, and Fundamentals of
fluid flow modeling: Introduction, elementary finite difference gquotients,
implementation aspects of finite-difference equations, consistency, explicit and
implicit methods,

UNIT - ¥

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

UNIT - VI

Review of Equations Governing Fluid Flow and Heat Transfer: introduction,
conservation of mass, Newton's second law of motion, expanded forms of
Navier-stokes eguations, conservation of energy principle, special forms of the
Navier-stokes equations.

EET;_;O_{_.EUM'E’NG_{_NE{ERW&3-’_5 C

eady flow, dimensionless form of Momentum and Energy equations, 'Stokes equatior
nservatlve bady force fields, stream function - Voructty formulatlon

NIT-V!H o B LRI
& volume method: Approximation of surface ante'g'rals' volume - infegrals
p_c-lanon and differentiation practices, upwind interpolation, firiear mterpolahcn an
adratlc interpolation. S

-XT';BOOKS: N s
0 Numerical heat transfer and fluid flow / Suhas V. Patankar Hérna' shav.’
Publishers corporation & Mc Graw Hill. LT
Computationai Fluid Flow and Heat Transfer/ Muralidaran- Naros.

Publications

Computational Fluid Dynamics: Basics with applications —John D. Andersor
Mc Graw Hill.

Fundamentais of Compuiational Fiuid Dynamlcs — Tapan K. Sengupta
Universities Press.
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{All ekpériménts are compulsory)

. The following experiments have to be conducted using C/C++/ Simulink using
MATLAB/Hysys: -

B . Oil- Water separator.

2. (3@s- Oi-Water separator.

3. Lean / rich amine heat exchanger.

4. Air cooled heat exchanger.

5. CO; and H,S absorber unit using, MEA/DEA amine solution.

6. Stripping unit.

7. Single stage flash vaporization unit.

8. Three stage flash vaporization unit.

9, Liquid pumping system.

10. Gas Compressor unit,

| JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

‘(_"éa'.r'. B.Tech P.E.ISem
(57640) PETROLEUM PRODUCT TESTING LAB

(All experiments are compulsory}

4" Determination of Distillation characteristicd of crude ail &-'gas;'o'li'n'e;_ L

" Determination of Reid vapor pressure of crude oil & gascline.

Determination of Viscosity of diesel and transformer oils.

' Netermination of Smoke point of kerosene.

__ .Determination of Carbon residue of petroleum oils. _
-:.: Determination of Flash & Fire points of gasoline, kerosene and ather produc

" Estimation of Water content in petroieum prodUCts;_ L '

Estimation of calorific value of LPG/gasofine. .~

© Determination of Aniline point of gascline and diesel oll.

10. Determination of Softening point of bitumen. _

1 Determination of Cloud & Pour points of petroleum prbaﬁéts.

12, Detection of Cerrosiveness of petroleum products,.
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(58123) ENHANCED OIL RECOVERY TECHNIQUES

UNIT-

Introduction: Qil recovery processes.

Gas injection: Introduction- Predictive performance- Gas injection in
carbonate reservoirs- [nert gas injection- Candidates for gas injection.

UNIT-H

Miscible flooding: Introduction- Sweep efficiency- High pressure gas
injection- Enriched gas drive- LPG slug drive- Predictive technigue- Field
applications.

Carbon dioxide flooding: Process description- Field projects- CO; sources-
problem areas- designing a COsflood- Guideiines for selection of miscible CO;
projects- Immiscible CO; flooding Conclusions.

UNIT-E

Polymer flooding: Introduction- Polymer products and theory of use- Planning
polymer flood projects.

Polyacrylamides: Intreduction- Polyacrylamides chemistry- Application of
PAM/AA in enhanced oil recovery- Factors affecting flow in porous media-
Field considerations- Site factors- Field operation.

UNIT-IV

Alkaline flooding: Introduction- Types of caustic used- Entrapment of residue
oil- Displacement mechanisms in alkaline flooding- Crude oil properties-Akkali
consumption- pH of injected caustic- Effect of sodium ions and sodium
chloride- Effect of divalent ions- Reservoir selection- Documented atkatine
flooding field's tests.

UNIT-V

Use of surfactants in oil recovery: Introduction- Classification of EOR
surfactants- Mechanism of oil displacement by surfactant flooding- Ultra low
interfacial tension in relation to oif displacement by surfactant flooding- Factors
influencing oil recovery- Surfactant gas flocding for oil recovery- Interfacial
phenomena in surfactant gas flooding- Mechanism of surfactant loss in porous
media- Present status of the use of surfactants in oil recovery.

PETROLEUM ENGINEERING 3 &

NlT-Vl R
sieam flooding for enhanced oil recovery Entroductzon- Theory- Screemng cn,
9¢ steamflood prospects- Reservoir rock and fuid properties- heat losses anid forms
heating- oil recovery calculations- An overview of steamflood modelmg, param
studies in steam flooding- Economics of the steam floading process..
perational aspects of steam injection processes: Introduction- Water treatmen

mi generation- Steam generators- Determination of steam quality: Wells- Produc
crlmes Maoving the crude oil from the field- Dispbsal specnai snuatsons Operations.

NI‘T'-VH Souti : .
isitu  combustion technology: introduction- Reservoir characteristics-  lgni
'gmtlon methods, Process In-situ Combustion- Use of in-situ Combustion- conciusi
ren‘t status of In-situ Combustion,

enhanced oil recovery: Microorganisms- Historical developmen
ictobial enhancement of cil recovery- Laboratory experiments show the potenti
icrobial enhancement oil recovery- Field application of microbial enhancement ¢
icovery-Microbes associated with oilfield problems- Microbial interactions

roduced oil-Potential of microbial enhancement of oil recovery-tnjection of cells

p .
Evaluation and monitoring of enhanced oil recovery projects: Introduc

ompletion constrainis and borehole integrity checks.
nv;ronmenta[ factors assoc:atad w;th ofl recovery: Infraduction- Primary and

1. Enhanced Gil Recovery: Processes and Operations, E. C. Donaldson, €
Chifingarian, T. F. Yew, Elsevier, 1988,
2. Enhanced Oit Recovery, Larry W. Lake, Prentice Hall, 1998.

EFERENGE BOOKS:

1. Basic Concepts in Enhanced Oil Recovery Processes. Marc Baviere,
1861.

2. Enhanced Oil Recovery: Proceedings of the Third European Symposiur
Enhanced Qil Recovery, F. John Fayers, Elsevier, 1981,

3. Enhanced Cil Recovery, Marcel Latil, Editions Technip, 1980




'F?POT“*-FD..C“.‘D‘

.

. Enhaniced - Recovery of

“ Enhanced - Oil
. Strategies, Viadmir Alvarado, Eduardo Marriglee, Gulf Professional

Fundamentals of Enhanced Qil Recavery, H. R. Van Pollew and

Associates, PennWell, 1980.

Residuat and Heavy OCil, M. M

Schumacher Noyes Data Corp., 1980,

Appt fed Enhanc:ed Ot Recovery, Aural Carcoane, Prentice Hall,
o 1992

and Gas Recovery,

Recent Advahcés in  Enhanced Ol
IstvanLaktos, Academy Kiado, 2001.
Enhanced Oil Recovery, Don W. Greew, G. Paul Willfite, Society of
Petroleum Engineers, 1998.

Recovery. Field Planning and Develepment

Pubiishing, 2010.

_Modern Chemical Enhanced Oil Recovery: Theory and Practice,

Gulf Professional Publishing, 2011,
Enhanced Oil Recovery, Teknica, Teknica Petrofeun Ser\rlces Lid.,
2001,
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8124) PETROLEUM ENGINEERING ECONOMICS POLiC[ES & LAW
(Elective-llf) o

uctioﬂ to the oil industry: World supply and demand- Structure of the oif
‘Characteristics of crude oils and properties of petreleum products- Resources.'__
}opmem of natural gas. S

ptes, ‘methods & techniquss of engineering economics: Time value in capital
ditures, Depreciation and depletion in oil projects- Financial measures and
1ty analy5|s

“of aiternative selections and replacements- Risk, uncertainty and decision
reak even and sensitivity analysis- Optimization Techniques,

ation and project evaluation: oit fields exploration and drilling operations-Qll
fimation of oil reserves and evaluation of an oil property- Qil fields production
ns- Oil transportatien- Crude oif processing.

nd ‘and marketing of petroleum products: The petroleum products in the
al. consuming countries- The distribution of petroleum products- The marketing of
m products.




Petroleum or Oif & Gas Rules and Regulations in india — The Oil fields
Regulations and Development Act — New Exploration Licensing Policy (NELP)
— Functions of Cirectorate General of Hydrocarbons — Petroleum and Natural
Gas Regulatory Board.

TEXT BOOKS: -

1. Peatroleum Economics and Engineering, H. ¥. Abdel-Aal, Bakr A.
Bakr, M.A, Al-Sahlawi, 2 Edjtion, Marce! Dekker Inc,, 1692.
2. Petroleum Economics, Jean Masseron, 47 Edition,
TECHNIP, 1990.
(The instructor can download information required from internet to teach
the topics in UNIT Vi),

Editions
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(58044) MEMBRANE TECHNOLOGY
{Elective-iil}

ucilon Separation process, Introduction to membrane processes defmltlon of a
mbrane classifications membrane processes. 4 o

: Ation of Synthetic membranes: Types of Membrane materials, preparation of
keic: - membranes, phase inversion membranes, preparation technique for
ion precipitation, preparation technigue for composite membranes.

of membranes; Introduction, - membrane - characterization,

gqr{ in membranes: introduction, driving forces, non equilibrium thermodynamics,
ort through porous, non-porous, and ion exchange membranes.

rane Processes: Introduction, osmosis, pressure driven membrane processes:
uction, microfiltration, membranes for microfiltration, industrial applications,
filtration; membranes for ultrafiltration, industrial applications, reverse Osmosis and
giftration: membranes for reverse osmosis and nanofiltration, industriat applications,
trically Driven processes: Introduction, electrodialysis, Process parameters,
ranes for electrodialysis, applications, Membrane electrolysis, Bioploar
nbranes, Fuel Cells

Vi

ntration driven membrane processes: gas separation: gas separation in porous
non porous membranes, membranes for gas separation, applications,
poration, membranes for pervaperation, applications, dialysis: membranes for
ssis, applications, liguid membranes: aspects, liguid membrane development, choice
e arganic solvent and carrier, applications, infroduction to membrane reactors,
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Polarization phenomenon- and fouling: Introduction {o  concentration
polarization, turbulence promoters, pressurs drop, gel layer model, osmotic
pressure model, houndary layer resistance model, concentration poiarization in
diffusive membrane separations and electro dialysis, membrane fouling,
methods to reduce fouling, compaction.

UNIT-VilE
Module and process design: Introduction, plate and frame module, spiral
wound modute, tubular module, capiflary moduie, hollow fiber module,

cemparison of module configurations.

TEXT BOOKS:
1. Membrane Separations, M.H.V. Mulder, Springer Publications, 2007

2. . Rate-Controlled Separations, P. C. Wanket, Eisevier Applied

Science, London,1984.
REFERENCES:

1. Membrane Technolcgy in the Chemical Industry, S.P. Nunes, KV.
Peinemann, Wiley-VCH

2. Membrane Processes in Separation and Purification, J.G.Crespo,
K W Bodekes, Kluwer Academic Publications.

3. Membrane Separation Processes, K. Nath, PHi Pvi itd,
Delhi,2008.

New
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{58125) TRANSPORT PHENOMENA s i

(Elective-lii)

“psity and the mechanisms of momentum transfer: Newton's {aw of \nsccs;ty
cilar momentum transport), generalization of Mewlon's law of viscosity, pressure
emperature dependence of viscosity, molecular theory of the viscosity of gases at
efl 'lty, molecular theory of the viscosity of liquids. :

o % Sh .
ermal conductmty and the mechanisms of energy transport: Founers Iaw of heat

diiction (molecular energy transport), temperature and pressure dependence of
al conductivity, and theory of thermat conductivity of gases at low density.

¢es and boundary conditions, flow of a falling film, flow through a circular tube,
hrough annulus, flow of two adjacent immiscible fluids, creeping flow arcund a

i energy halances and temperature distributions in solids and faminar flow: shell
y balances; boundary conditions, heat conduction ‘witty an electrical heat source,
conducticn with a nuclear heat source, heat conduction with a viscous heat source,
conduction with a chemical heat source, heat conduction through composite walls,
conduction in a cooling fin, forced convection, free convection.




Unit-Wi

Concentration distributions in solids and laminar fiow: shell mass balances;
boundary conditicns, diffusion through a stagnant gas film, diffusion with a
heterogeneous chemical reaction, diffusion with a homogeneous chemical
reaction, diffusion into a falling liquid film (gas absorption), diffusion into a
falling liquid fim {solid dissolution), diffusion and chemical reaction inside a
porous cafalyst.

Unit-VIl-.

The equatlons of change for isothermal systems: the equation of continuity, the
equation of motion, the equation of mechanical energy, the equation of angular
momentum, the equaticns of change in terms of the substantial derivative, use
of the eguations of change to solve flow problems. Velocity distributions in
turbulent fiow: comparisons of laminar and turbulent flows, time- smoothed
equations of change for incompressible fluids, the time- smoothed velocity
profite near a wall.

Unit- vill

The equations of change for non- isothermai systems: the energy equats’on,'

special forms of the energy equation. the Boussenisq's equation of mation for
forced and free convection, use of the equations of change to solve steady
state problems. The equations of change for multi component systems: the
equations of continuity for a multi component mixture.

TEXT BOOK:
1. Transport Phencmena, by R.B. 8ird, W.C Stewart, F.N. Lightfoot, 2™ ed.,
John Wiley & Sons Inc, U.S.A, 2002.

REFERENCES:

1. Transport Processes and Separation Process Principles 47 ed., C. J.
Geankoplis, PHI Learning Pvt. Ltd., New Deini, 2009,

2. Fundamentals of Momentum, Heat and Mass Transfer, 3%ed., JR. Welty,
C.E. Wicks and R.E. Wilson, John Wiley & Sons, New York, 1984,
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{58128) OPTIMIZATION OF UPSTREAM PROCESSES
(Elective-V)

:duct!on Production systems modeling and OmetzatIGn - Over\new L
uction System Modeling: Production System- System Modeling- Nodal Analysis.

op imization Objective and Constraints:
g '_omzc Objectives- Environmental Objectives- Technical Chjectives- Constrainits.

:_'_Phase Flow in Welis, Pipelines and Chokes:
< Regimes- Slip and Hold-up- Gradient Curves- Intake Pressure Curves for

.Impor‘tance of Inﬂow Performance-Governing Equations - Inflow Performance
Iattonshlp Formation Damage and Skin —-Multi Layer Inflow Performance.

‘Well Productivity:

Eﬁmi;ing Wegl Produc_tivity— Oil Well Completions- Production Rate of a Vertical Well
fe_ratmg at Given Tub!ng Head Pressure- Production Rate of a Vertical Well Operating
gugh & Surface Choice- Summary of Analysis Methods.

UNIT Vil




s PR TROLEUM ENG!NEERqu 4 o] ;

Field Development:

Planning and Field Management-Short Term Optimization of Well
Performance ~Long Term Optimization of Well Performance — Productivity of
Horizontal Welis.

Textbook: N
1. Modelling and Optimization of Oil and Gas Production Systems, JO
Jansen & PK Currie, TU DELFT, 2004

Reference Book:
1. Production Optimization using Nodal Analysis, Beggs H.D., Oif and
Gas Censultanis International Publications, Tulsa 1881,
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" {58127) PETROLEUM INDUSTRY: MANAGEMENT, STRATEGY

AND FINANCE

{Elective-1V)

sbal ol and gas industry: Oil and gas industry background- Oil and gas
<- Oif and gas in global economy- The major players- Qi and gas industry value
Upstream-mid stream and downstream- Fundamentals of petroleum industry-
; evaluation and strategies- Nationalism and national oil companies- Rofe and
“ail and gas- Government and corporate interests- Evolution of national oil
nies- Organization of petroleum exporting countries- Political environment related
feurm industry. T

s, leasing and exploration: Ol project life cycle- Oil and gas formaticn- Access
velopment rights- Historical precedent- The neutral zene concession- Gil leases-
rves- Defining reserves -Lease auctions exploration and strategy - P_artnership and

A8,

foping oil and gas projects: Project development and project oppariunity- Joint
lopment utilization- Project financiai analysis- Project execution- Contractor
onships- Problems in project development.

v

mics of oil and gas:

snomics- Defining costs in the upstream- Performance and competitive
age- Cost management- Filed reinvestment and reviews- Managing contract
' chains- Partnership management- Managing political risks- Fiscal Regimes-
sjopment agresments- Petroleumn physical regimes added contractor features- Top-
isks- PSA evaluations- Physical regimes today- Governmental policies.




UNIT-V

Finance and financial performance:

Business finance- Capitai sourcing- Corporate finance- Public equity- Private
equity- Venture capital- Debt- Project finance- Multiiateral lending- State
interest- Ofl foans- Ruminations and valuations.

UNIT-¥]
Marketing of crude oil and petroleum products and transportation:

Crude oil fundamentals- Frice of crude- Crude oil prices in transactions-
Marketing and sale of motor fuel- Aviations fuel- Lubricants- Asphalt and
propane- Transpertation-Fundamentals  of transportation-Pipelines-  Oil
tankers- Downsiream transportations,

UNIT-VIE
Petrochiemicals: Chemicai indusiry overview- Petrochemical  production-

Commodity and specialty chemicals- industry structure- Industry profitabifity-
“uture of petrochemicals.

UNIT-VHI .
The Future of global oil and gas industry: New entrants and evolving

competitive environment- The products- The markets players and their
strategies- Ongoeing falent shortage- The future of the large oil and gas firms-
Growing power of national of companies.

Text Book:
1 The Global Oif & Gas Industry: Management, Strategy and Finance, Andrew

Inkpen, Michael H. Moffett, PennWell, 2011,
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UNIT-
Reservoir justification of stimulation treatments: [ntroduction- Fundame

esslre transient.analysis- Well and reservair gnalysis.
Elements of rock mechanics: Basic concepts- Pertinent rock properiies a
mgasurement- In-Situ stress and its determination.

UNTI-I

Modeling of hydraulic fractures: Consetrvation laws, and constitutive eg
Eracture propagation medels- Fluid-Flow modeting- Acid fracturing. .
E_g-_a_'cturing fiuid chemistry: Water-Base fivids- Qil-Base fluids- Multiphase
dditives- Execution.

UNIT-I

Fracturing fluid proppant and characterization: Rheclogy- Shear and tem
effects on fluid properties- Foam fracturing fluids- Sturry rheology- Proppant tr
Fluid loss- Formation and fracture damage- Proppants.:

Pre-Treatment data requirements: Types of data- Sources of data- [

UNIT-V -

E::racturing diagnosis using pressure analysis: Basic relations- Pressure
pumping- Analysis during closure- Combined analysis pumping and closur
- procedures. .

The optimization of propped fracture treatments: Physical syster
mathematical formulations- Treatment optimization design procedure- Pa
studies of fracture design variables.

UNIT-V .

Considerations in fracture design: Size limitations- Consideratior
predetermined size or volume- Benefits of high proppant concentrations-
reservoir properties- Effects of perforations on fracture execution.
Fracture-Height predictions and post-treatment measurements: Linear -
mechanics modeling for fracture height- Fracture-height prediction proc
Technigues to measure fracture height.
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Post-treatment evaluation and fractured well performance: Selected
references before the finite conductivity fracture models- Cinco and
Samaniege mecdel- Comments on damaged and chocked fractures- Post-
fracture well analysis- Interpretation for finite conductivity fracture wells with
wellbore storage- Comparison of production forecasts for untreated and
fractured wells- Calculation of the fracture length and conductivity of long-

TextBook: & . - T e s
© 1. Reservoir Stimulation, Michaei. J. Economides, Kenneth G N
Edition, Prentice Hall, 1989. T

'-Ré_ference Books:

1. Qi Well Stimulation, Robert S. Schechter, Prentice Hali, 1992,

flowing wells. :
2. Modern Fracturing Enhancing Natural Gas Production, Mic @ ©
UNIT-VI Economides, Tony Martin, ET Rublishing, 2007. T

Nature of formation damage: Pseudo damage Vs Formation damage- True .
formation damage- Origin of formation damage- Damage removal.

Acidizing physics: Solid-Liquid reaction under no-flow conditicns- Solid-liquid
reaction with a moving fluid- Other instabilities- Practical implications in
sandstone acidizing- Practical implications in carbonate acidizing.

Matrix acidizing of sandstones: Crileria for fluid setection- Organization of
the decision tree- Preflush and pastflusi- Acidizing sandstones with mud acid-

Other acidizing formulations- Matrix acidizing design.

UNIT-VH

Fiuid placement and diversion in sandstone acidizing: Techniques of fluid
placement- Diverting agents- Laboratory tharacterization of diverting agent
efficiency- Prediction of efficiency at resarvoir conditions.

Matrix acidizing treatment evaluatior: Derivation of bottom hole parameters
from wellhead measurements- Menitoring skin evelution during treatmen- The
prouvost and economides (1987) method- discussion: Components of
pressure response- Example calculation,

Principles of acid fracturing: Comparison of acid Fracturing Vs Fracturing
with propping agent and monreaciive fluids- Factors controlling  the
effectiveness of acid fracturing treatments- Acid fluid loss- Acid spending
during fluid injection- Treatment design- Acid fracturing treatment modeis-
Example application of acid fracture design.

UNIT-VHI

Acid fracture propagation and production: Mechanisms of acid penetration-
Production model- Production pehavior of acid fractures- Performance type
curves- Comparison between acid and propped fractures.

Extended reach and horizontal welis: Comparison of fully compieted
horizontal wells with hydraulically fractured vertical wells- Borehole stability-
Stimulation- Performance of hydraulically fractured harizontal wells.
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